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My dear Sir,

It is almost 18 years since the first Construction Plant & Machinery Committec
Report was published in 1954.  Our report, second in scquence, is presented at a time
when the complexity of construction jobs has increased and the equipment employed
thereon has become more sophisticated and expensive.

The First Committee had the oncrous responsibility of defining the Standard Prac-
tice to be {ollowed by the river valley projects in planning, operation, maintenanceand
repair of cquipment, accounting of costs and training of Operators and Mechanics.
The main objective was to suggest an all-encompassing management role, so that all those
employed on construction work get properly involved in increased productivity and
economy and thus lead to the utmost benefit to the job at hand.  This provided the guidc-
lines for pre-planning of tasks/jobs by using a standard method~—a method that would
have been standardised within an organisation for the type of work under certain job
conditions.

The Report of that Committee has been the book of reference for all major users of
" equipment in the country, even outside the river valley projects, since, in the mean whils:,
the ficld of application of such cquipment got extensively widened to cover land reclaina-
tion, the mining industry—coal, iron ore, lignite, and other minerals and metals, road
construction and port development etc.

With a view to sharing expericnee and pooling of information by all major user-
of equipment, our Committee was constituted, enlisting participation of nominated re
presentatives of other major users—the N.M.D.C., the N.C.D.C., Ministry of Transport.
D.G.B.R., and a leading manufacturer of cquipment in public scctor.  Joint deliberation:
and visits to the works of users in different scctors acquainted the Committee with
techniques and methods employed in the country in management of operation, main:c
nance, repair and utilisation of equipment. 'The common problems faced by the equiy
ment users in improving management and utilisation ol equipment could thus be hed
identified and suggestions made for overcoming these.

1t is our observation that the standard practices as previously recommended, hav
become more a matter of routine even though it should be normally expected that anyo:.
intimately acquainted with the work being done would always have the opportunity .
effectively devise new and better methods of doing the jobs more economically and fasi:
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In fact, there are areas of deficiencies and short-comings which have generally come in
the way of satisfactory performance and utilisation of equipment. It was, therefore,
necessary to elaborate the technical details of subjects covered by the terms of reference
so that the subject of ‘Equipment Economics’ is better understood.

The task assigned to our Committee, as specified in the terms of reference, is more of
the nature of a general study about the deficiencies and shortcomings, reasons contri-
buting to the same and the measurcs/methods necessary to improve the existing position.
Accordingly, it has been our attempt to suggest ways and means to improve the existing
methods of work, so that less physical effort is required to achieve a reasonable produc-
tivity from the machines for the wages and other costs incurred. Some of the suggestions
may scem rather elementary and a sophisticated person may pass them by. Some may even
consider the suggestions as an insult to a reasonable man’s intelligence. These
are only common reactions and attitudes. We are well aware of the common belief
on part of some that “No one could solve their problems, but themselves.”
Those managing cquipment operations are often heard to say, “My work is
different”.  This would not mean that the whole concept of methods improve-
ment is being summarily dismissed in the belicf that they are already accomplishing
the same results without the bother of any organised, or formal techniques for methods
improvement. The acceptance of scheduling techniques, such as ‘CPM’ , and ‘PERT&
by construction agencies/projects and the testimony of significant savings in time and
more through their use, are proof that new ideas arc not always ignored. Evidently,
the organisations use the overall job planning techniques; but only few take the next
step to organise and plan the tasks in different segments of work. The techniques for
task planning, closely parallel those of project planning, now in wide use. They involve
a detailed consideration of the site, tools, man-power and tasks. Ideally, most operations
should be preplanned. Realistically, however, planning is applied as a corrective
action only after a loss or poor organisation became apparent.

In order that planning of equipment is done more realistically in future, by all
major users of equipment, it would be necessary to establish a suitable coordination
system for exchange of technical information and for mutual sharing of experience in
operation, repair, maintenance and overhaul of equipment. We are fully convinced
that a suitable organisation has to be created at one focal point for effective coordination
of this type, so that the common problems can be solved in a simple manner by collective
thinking, participation, and joint actions. Such means of communication would give an
Jincentive for work improvement methods and techniques-—time and methods studies,
operations research, work sampling, ctc., etc., to be put to use. Unfortunately, such tech-
niques are not in use as widely as we may desire.  This organisation will also be the Coor-
dinating Agency on behalf of the major users of equipment for matters relating to:
import trade control policies and procedures; indigencous manufacture of equipment and
spare parts of proper design and quality; preparation of a central record of norms and
standards for production with different types and categories of machines; their costs —
operational, repair, maintenance, etc.; simplification of procedures for procurement of
spare parts and equipment; enforcement of formalised training programmes; review
of information on inter-changeability of parts; standardisation of cquipment etc., etc.
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We have accordingly, suggested the constitution of a Standing Committee of Equip-
ment Planning, comprised of members to be nominated by the major sectors using such
construction plant and equipment on a large s:ale. The Trrigation and Power Sector
heing the major user of such equipment (they own equipment worth Rs. 1400 million out
of a total of Rs. 3500 million worth of equipment in the country) may establish the pro-
posed Committee in consultation with other departments/public sector undertakings who
will be listed as partners in this.

The effectiveness of the work to be done by this Committee could be achicved only
if the equipment operating authorities follow a proper method of record kecping
in relation to all activities of the equipment in use. Even though there is a greater aware-
ness in the mind of an average equipment user, for entailing economy to equipment
operations, an analytical approach is not made by them for cost evaluation and cost
effectiveness, based on defect analysis reports relative to machines in use. This is a direct
handicap resulting from poor record keeping.

Another subject for joint venture or mutual participation by all is the training
of operators, mechanics and supervisory personnel. For proper control in establishment
and operation of Technical Training Ceuntres, to impart formalised training to Operators
and Mechanics, whether in the I&P Sector, or under the aegis of other important sec-
tors using such equipment, it has been suggested that a Governing Body be constituted
comprised of members from the [&P Sector, mining sector, the road building sector
the Planning Commission and the Ministry of Finance. This organisation will review
the curricula and syllabi of the training-courses in the Technical Training Centres, with
a view to enforcing uniformity in standard of cducation in this field. The envisaged
participation and partnership of all major users of equipment would help produce better
standards of training.

It is also our opinion that, in addition to the training of Operators and Mechanics,
1s necessary to train Supervisors and other executives in the Technical Training Centres,
so that they can have a better control on operation and repair activities while equip-
ment is on the job.

From the management angle the supervisory and executive personnel managing
operation, maintenance, repair and overhaul of equipment, should necessarily familiarise
themselves with other important aspects relating to equipment selection, job appli-
cation, work improvement methods, time and methods studies, operation, maintenance
and repair techniques ctc., etc. Such training can be imparted by introducing training
courses of 6 to 8 wecks duration in the CW &PC. The trainers in this case would be
selected from different sectors using large sized fleets of such equipment, so that the ins-
tructions imparted are beneficial to all the trainees by keeping them fully abreast with
the latest trends in development of methods and techniques of proper used and control
of modern sophisticated equipment.

It is encouraging to observe that the need for formalised training of Operators and
Mechanics has been admitted by all; and some of the major sectors have expressed their

desirc  to establish T.T.Cs.3 under their own control. Whereas, it would be more
beneficial to continue such training programmes as a joint venture, in the event of others

establishing such institutes individually, exclusive consideration has to be given to the
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running and maintenance of the T.T.Cs. of the CW&PC. Unfortunately, questions have
been raised in the past about the nced for continuance of out T.T.Cs. These have mainly
involved the financial expenditure aspect, specially when the river valley projects have
shown some reluctance in sponsoring the trainees for such training. Exclusive considera-
tion has, therefore, been given to establish active association and partnership of all the
river valley projects in the country, so that running and maintenance of the T.T.Cs.
and organising a continuous training programme could get a firm footing.

Besides suggesting replacement of present equipment in the Training Centres by
equipment models of more recent origin, a recommendation has been made to provide
for the expenditure on training of Operators and Mechanics, as well as supervisors and
other exccutive staff, by making a provision in the project estimates at the rate of one-fourth
to onc-half of one per cent of the estimated cost of the project, 509, of this provision may be
utilised by the project authorities for in-service-training expenditure while the balance
amount of provision may accommodate the expenditure on training through the Technical
Training Centres and the training facilities to be organised by CW&PC for training of
supervisors and executives.

On the training aspect, we would also suggest that six model projects/work sites of
production unit making large scalc use of equipment in different sectors, should be se-
lected for deputing officers to take training in mechanised construction methods and
management of operations with equipment. This may be on the same pattern as that of
training abroad in the past of some of the engineers in this ficld.

We are also convinced that the skill and technical know-how of the Indian Engineers
matches their counterparts in foreign countrics in relation to modern methods and tech-
niques of construction/production with construction plant and equipment. What is
required is more meticulous planning of work with equipment and better efficiency in
management thercof, which alone can entail economy in construction/production costs.
Emphasis is therefore, to be laid on creating proper organisation for equipment manage-
ment and administration. Organisation is the machine of management, and unless
it function properly, it may be difficult to achieve the required efficiency. The present
‘pattern of such organisation indicates divided responsibility, delegation of authority
not commensurate with responsiblity, not too effective coordination of activities and lesser

. cmphasis on specialisation.  For cquipment management and administration to be
successful, it is necessary to reorient its pattern on unitary control basis, so that function-
ally the entire process of equipment planning, operation, maintenance, repair cte.,
to the point of discarding the equipment at the end of its economic life, may be assigned
to a well-knit equipment organisation. What is required is frictionless inter-divisional
activities within the organisation, and the assignment of responsibility with commen-
surate authority to competent persons who have specialised in the work with equipment.

This assumes much greater importance in the context of the envisaged programme of
development in the country in future. The working paper on ‘Approach to the Fifth
Plan’ underlines the need for more concerted action in achieving the targets in various
fields of production, when the outlay is expected to be twice as much as for the 4th plant

‘Schemes.  The growth in population of equipment in the country in the next five years
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may, therefore, be expected to be greater than ever before. Ttis, thercfore, more im-
portant now to strengthen the organisations managing the equipment in different sectors,
so that their efforts are properly directed to reduce investments, ensure greater producti-
vity from the machines by more meticulous planning of equipment operations and better
availability through proper operation, maintenance preventive maintenance and repair
of equipment. We have accordingly, made suggestions in our report for evolving a pro-
per pattern of the equipment organisation.

In substance and in essence, the recommendations made by the first Construction
Plant and Machinery Committee and our Committee, are similar. The difference is in
the details and text of the subjects covered by them.  As already stated, our report has
been made more elaborate than the previous one, so that individual recommendations
are better understood in proper context by an average user of equipment. Even so,
unless an average user of cquipment implements the recommendations in actual practice,
it may be difficult to expect much of improvement in performance and utilisation of
equipment. We consider it neccssary that every major sector using equipment should
create a top level equipment management and coordination organisation for this purposes.

It is also necessary that for ensuring greater awareness in the minds of equipment
users regarding cost evaluation and cost effectivencss, the accounting system relating to
ownership and operating costs of equipment should be suitably modified. The old PWD
system of accounting should undergo a change to accommodate partially the commercial
pattern which affords the convenience of “Ready at a Glance Reckoning” and evaluation
of costs in different segments of work with equipment. The notional approach to
balance the actual costs with estimated costs by apportioning a part of the expenditure
not incurred to the cost of work, has to be dispensed with. Moreover, better control
has to be the exercised in preparing financial budgets an control estimates in respect of
spare part which account for expenditure cquivalentto 100% to 300 % of the cost of the
machine, in their life-time in service, Simple apportioning of the cost of spare parts to
the works through estimated hourly rates of use of the equipment does not afford the
convenience of exercising proper control in expenditure.

Undoubtedly, accounting is a means of keeping a watch on economy in expenditure.
In relation to equipment the main item of expenditure is the maintenance materials
including spare parts. Investments can be reduced by regulating the size of stocks of
spare parts by introducing the inventory control system, establishing a scale for provision
of spare parts and scaling out requirements for procurement based on pattern of consump-
tion. Unfortunately, the inventory control system has not been put to use properly,
except by a very few uscrs of equipment. Regarding the scale of provision of spare parts,
the Committee have attempted to furnish guide lines based on evaluation of data and
information collected from the users of equipment. As for the scale of consumption of
spare parts, this can be better assessed by accumulating data and information relative to
consumption of spare parts on given items of machines. Proper scaling of requirements
of spare parts for forward planning of procurement thereof, can be as sound as the record
indicating scale of consumption of individual items—atleast those of high valuc. It is
gratifying to note that, in response to the few suggestions, the Commitee could give in

9—2 CW & PCJND/75
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this respect to the various users of equipment during the wvisitt to  their work sites
in different sectors, some of them have already developed record keeping systems to
establish a scale of consumption.of items. Further action has to be taken on ‘compaign
basis’ for effective introduction of this system in all equipment organisations.

There has been unanimity in the thinking on part of all Members of the Committee
in the matter of establishing a Coordination Cell in the CW&PC for creating a central
record of data and information on all aspects incidental to use of equipment working in
different sectors in the country. Emphasis has also been laid on carly establishment of
a Plant Planning Directorate in the CW&PC. The Coordination Cell and the Plant
Planning Dircctorate would provide the main support for technical examination of propo-
sals and other items for consideration by the Standing Committee on Equipment Planning.
Even otherwise, for economy in investment costs in equipment and its supporting
facilities required for any project in the 1&P Sector, proper functioning of the Plant
Planning Dircctorate in the CW&PC is very essential,  Unless this is done immediately,
we will continue to face the rather dlstmbmq position of underutilisation of equipment,
disproportionately large investments in equipment, facilitics and stocks of spare parts
on the projects.

In conclusion, it may be stated that if we have to get wiser by the past experience
in facing the realitics of the present and fulfilling our aspirations of the future, we. must
admit the need for enforcement of measures to evaluate economy relative to every task
in different segments of work with cquipment and create a sound organisation for
planning, cxccution and review of the tasks to be performed within its environments.
Planning would need the prime attention in all its facets. = Execution would invelve work
improvement methods and techniques with the main support of proper records. _The
defect analysis made from a well maintained record would enable proper cost evaluation
and the consequent identification of measures for cost effectiveness.  We are of strong
conviction that even if thorough planning of the work at the inception of a project re-
sults in a small delay in exccution, -the resultant initial handicap in time will be made good
by the expedition in work later. - In any case, the total investment in cxpenditure will
be comparatively reduced.

All this, of course, is subject to availability and allotment of adequate funds and
foreign exchange which shall have to be provided in a sustained manner. :

Gre"xt stress has bcen accorquly laid in the report and in the summary of rccommen-
dations, on following certain standard practices on planning, execution, and rccord keep«
ing ctc., .in the relation to work with equipment.

It is piously hoped that qultable Qteps will be taken to implement the recommendations
that have been made by this Committec. This will cause better utilisation of equ.ipment
in the country and reduce future investments in cquipment, sparc parts and oth«r faci-
jities. Generally required for proper operation and upkecp thereof. This would also
help in avoiding further probe of the type made by our Committee—more so when the
CW &PC through their central Coordination Cell, the. Plant Planning Dircctorate and the
Ministry ‘of TIrrigation and Power through the Standing C‘ommlttco on Equipment
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Planning, would cause continuous updating of all information relating to equipment
availabe in the country.

We foresce much brighter prospects even in the matter of identification of items of
construction plant and Equipment to be indigenously manuflatured in the country,
as the Equipment Standing Committee would be able to give proper technical guidance
necessary for the purpose, in selection of items of quality and proper standard for manu-
facture.

Normally, the Committee should have finalised their report only after their findings
and observations had been discussed ina Seminar in which the representatives of major
users of equipment, in different sectors, would have participated. This is what was
done before the report of the First Committee was finalised. However, since a colossal
amount of work was involved in relation to the terms of refernce of the Committee, deli-
berations of the Committee continued upto the middlc of June, 1972; and this delayed the
finalisation of the draft report.  Accordingly, it was not possible to arrange for a Seminar
to be held.

All the same, the Members ol the CGommittee individually and collectively dis-
cussed most of the important points of observations and recommendations in meetings
with a large number of Engineers/Managers/Supervisors, controlling operations/
management of equipment in different sectors. . The observations and recommendations
as now made arc in general agreement with their views.

It may perhaps help in avoiding a hulk of correspondence work, which may arise
from the references from users of equipmentin different sectors (secking clarifications or
communicating their comments on the text or the recommendations in the report),
if the report is discussed in a Scminar. The advisability of holding a Seminar
may, therefore, be considered by the Government, before the report is accepted
and got printed. The Members of the GCommittee would be very happy to
participate in such a Seminar, if held.

I amn grateful to you for the opportunity given to discuss the views of the Committee
in certain policy matters of technical importance. This has been of immense help and
gave us lot of encouragement in finalisation of our recommendations.

With regards,
Yours sincerely,
Sd/-
(S.P. CHUGH)

Shri B.P. Patel,
Secretary to the Government of India,

Ministry of Irrigation & Power,
Shram Shakti Bhawan, Rafi Marg,
New Delhi-1.
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INTRODUCTION

Large scale mechanisation of  construction
work on River Valley Projects started soon
after Independence. The D.V.C. Complex, the
Hirakud Dam Project and the Bhakra Dam
Project were the first major projects involving
heavy concentration of  equipment at indi-
vidual locations. To start with, only such
cquipment was deployed on the job as was
readily available from within the country—
mainly from the Defence surpluses at the end
of World War II. The Indian Engineers, who
were almost new to such equipment, accepted
the challenge to manage the operation, main-
tenance and repair of the equipment by muster-
ing the Indian skill and labour. The process
of commissioning surplus cquipment and sus-
taining it in operation on the job was more of
an exercise of cannibalisation of machines, re-
placement of assemblies and components or-in
some cases rebuilding of the parts.

For future planning, regarding additional
equipment for major Projects and other smaller
projects in the Irrigation and Power Sector,
the Indian Engineers had to work in close
collaboration with Colombo Plan Experts and
T.CM. or US. ALD. Technicians abroad or
those posted in India. Simultaneously, inten-
sive studies had to be made regarding construc:
tion methods and techniques adopted in other
countries in the contemporary world, where
mechanisation of comnstruction work had gain-
ed good momentum, partly by deputing a few
officers to visit such works in foreign countries
and partly by studying project reports obtained
through various experts/agencies.

The development of construction equipment
in foreign countries in late ‘Forties’ and early
‘Fifties’ was comparatively slow. A large num-
ber of new manufacturers were entering the
field of equipment manufacture and the equip-
ment put to the market was not fully proven.

With the rapidly growing need of equipment
on River Valley Projects and with the limita-
tions and constraints imposed by the terms and
conditions of the aid/credits/loans, against
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which such equipment was to be putchased and
imported, selective choice of equipment could
hardly be made. In this process some difficul-
lies arose in respect of management of operation,
maintenance, repair and atilisation of equip-
ment etc, specially when the native skill was
yet in the process of development.

The progress in construction work mainly
depended upon effective utilisation  of the
machines. For this to be so it was nccessary
that the Indian Engineers got fully conversant
with the proper methods of management, opera-
tion, maintenance, repairs etc., of the construc-
tion plant and equipment. It was desirable
that there should be uniformity in the standards
and norms to be followed in the matter of
planning for equipment, apportioning labour
costs and repair costs to the works, record keep-
ing, the maintenance procedures and training
of personnel etc.

Accordingly, the Government of India, Minis-
try of Irrigation and Power appointed a Com-
mittee of Engineers to visit some of the.pro-
jects then under execution and to submit a
report on the economic and efficient operation
and maintenance of the plant and machinery
used in the construction work of river valley
projects in the country. The terms of refe-
rence to that Committee were as under: —

1. The makes, types and sizes of the plant
best suited for various types of work
with a view to standardisation;

2, combination and matching of plant where
more than one unit of plant is involved;

8. correct apportionment of labour to

plant;

4. mode of calculation of the working cost
of each type of plant per hour; the unit
cost of the work performed by cach type
of plant on the various projects should
be computed for the last working season
and variations in cost should bhe ex-
plained;
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(xiv)

5. suggestions for a unified scale of depre-
ciation;

6. standard forms for the history sheets and
log books of each type of plant;

7. the wvarious factors involved in efficient
plant opecration emphasising the adverse
factors which have been responsible for
low output and poor maintenance on the
various projects visited; and

8. comparison of costs of work being carried
out by machinery with that carried out
by manual labour with recommendations
as to the type of work which should be
normally carried out with machinery.

The Report of that Committee (-—---named
as “Report of Construction Plant and Machi-
nery Committee”), was published in 1954. 'This
has been the book of reference for prescribing
standard practice instructions in relation to
equipment operation, maintenance and cost
evaluation not only for the river valley pro-
jects in the country, but also for most of the
users of similar plant and equipment in diffe-
rent sectors mining, land reclamation, road
building, port development etc.

An abhstract of recommendations made in the
Report of that Committee is at Appendix 0.1

Over the last two decades, the construction
plant and equipment found inroads to a fairly
large number of industrial areas — iron ore
mining, coal mining, lignite mining, road build-
ing, land reclamation, port development and
agriculture. The population of construction
plant and cquipment has substantially increased
during successive five year plan periods; and
as of 80-11-1970 it is Rs. 3500 million by value
and 20000 by numbers (approximate figures).
In the Irrigation and Power Sector alone, equip-
nment worth Rs, 1400 million is in operation,
when during the year 1953-04, cquipment wotth
Rs. 400 million only was with them. These
figurcs are clearly indicative of the increase in
the intensity of mechanisation, the level of im-
ports in the past and the potential of indi-
genous manufacturce of the equipment.

In view of the emphasis on self-reliance, self-
sufficiency, and import substitution programmes
of indigenous manufacture of equipment were
effectively introduced in late 50’s and early

60’s. Lven though the development of such pro-
grammes has been rather slow, the country has
now come to a pass where, by the end of the
4th Plan period, almost 80%, of the require-
ment of major items of equipment ceuld be
met with from indigenous sources.

Tt is rather unfortunate that for various rea-
sons, productivity of the machines has becn
low and the production levels have not been
commensurate with the total investment in the
equipment in  various sectors. This is due
partly to some delay in procurement of main-
tenance and repair supplics and partly to low
utilisation of equipment for other reasons. The
resultant situation as such has been a matter
of concern with the Government and the equip-
ment owning authorities. The matter has been
under constant review for making a precise assess-
ment of the reasons to which low utilisation of
cquipment could be attributed. The main area in
which some of the difficulties could be precisely
located related to resources provision — by way
of foreign exchange allocations, the lmport
Trade Control policies and purchase procedures,
which caused delay in procurement of equip-
ment and spare parts.

In order to recommend necessary IMeasurces
for elimination of delays in procurement of
equipment and spare parts for river valley pro-
jects, the Government constituted a Committee
of Ministers to go into the matter. One of
the recommendations of that Committee was
that the Government should constitute a Con-
struction Plant and Machinery Committee to
compile necessary statistical data  regarding
population of construction cquipment in the
country, to lay down norms regarding produc-
tivity of different items, of equipment, unit
cost of work with different machines, standardi-
sation of equipment etc., etc., so that technical
examination can be done in a uniform manner.

Accordingly, the Ministry of Irrigation and
Power vide Memo. No. 6(5)/69-Policy/Mat.
dated the 81st October, 1970,
present Construction Plant and Machinery Com-
mittee. Letters of the
and Power in this context arc at Appendix 0.2.

appointed the

Ministry of Irrigation



The Constitution of the Committec 1s as

follows: —
Constitution.
1. ShriS.P. G . Chairman
OSB{Chie! Engincer), CW&PC, e
Water Wing

Member
(Part-time)

2. Shri Jagman Singh,
. Superintending Enginecr,
Mechanical Circle,
Beas Project, Unit-11,
Talwara.

3. Shri B. Kotaiah, Member
Superintending Enginecr (Mecha-  (Part-time)
nical)
Nagarjunasagar Dam Project,
Andhra Pradesh,

4. Shri J.N. Srivastava,
Director (Dams-11), GW &PCG
(WW).

Member
(Part-time)

5. Shri M.C. Praharaj,
Deputy Director,
CW&PC {(Water Wing).

Member-Sccy.

It was indicated that if necessary, the Com-
mittee may co-opt members from other intcrest-
ed organisations like National Coal Develop-
ment Corporation, National Mineral Develop-
ment Corporation, Hindustan Steel etc. The
Committee will be provided necessary support-
ing staff.,

The terms of reference of the Committee are
as follows: —

(i) Appraisal of the Construction Plant and
Equipment in the country;

(i) Assessment regarding level of uulisation
of available equipment;

(iii) Reasons for low utilisation of cquip-
ment and low efficiency in operation;

(iv) Procedure, system and methods of pro-
curement - of spare parts and inventory
control;

(v) Remedial measures necessary for improv-
ing efficicncy in the operation ol equip-
ment and for optimum utilisation there-
of;

(vi) Requirements of cquipment in the
Fourth Tive Year Plan, import substitu-
tion and standardisation;

(vii) Inter-departmental co-ordination in mat-
ters relating to Construction Plant and
Equipment with emphasis on inter-depart-
mental transfer of surplus equipment;

(viii) Training of operators and mechanics—
Review of adequacy of present arrange-
ments etc.

(ix) Data on performance of different items
of equipment of various categories/
makes;

(a) Technical assessment;

(b) Norms for
hours and
various items;

schedules of
life of

working
cquipment of

(¢} Actual performance of various items
of equipment in different projects
in various sectors in terms of average
annual utilisation and the life use-
fully spent on  diffcrent jobs over
given periods;

(d) Major repairs and field repairs—
Charges over the last ten years, in
respect of various

items of equip-
ment in terms of;

(1) Spare parts; and
(2) Labour.
(x) Hire charges of equipment;
(xi) Maintenance procedures;
(x1i) Organisational set-up, including work-
shop facilities, stores and warehouses etc.
(xiil) Organisation and functioning of Central
Mechanical ~ Units in  Irrigation and
Power Sector and similar other establish-
ments in other sectors;
(xiv) Accounting for the ownership and operat-
ing cost per plant hour;
(xv) Recommendations for management, ope-
ration and utilisation
plant and equipment.

of construction

The terms of reference imply a decp exami-
nation of all major aspects of work incidental
to opcration, maintenance, repair and manage-
ment of equipment for optimum utilisation,
The main object being overall economy in end
cost of production with the machines, the entire
process of planning, selection, maintenance and
repairs, rehabilitation of surplus equipment, re-
cord keeping, cost analysis and cost evaluation,
has to be established, keeping in view the pre-
sent practices and procedures followed by major
users of such equipment in the country.
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The magnitude of the task before the Com-
mittee in preparation of the report is stupen-
dous, considering the time at their disposal and
the staff sanctioned to carry it out. Tabulation,
analysis and sampling of information reccived
from 298 Nos. of users of equipment was an
uphill task. Morcover, back references were
necessitated to the projects/users of equipment
as the data given was inadequate or incomplete
in many cases. This was cvidently a result of
inadequacy of the record keeping system with
the users of equipment. ‘Therefore, even
though the tenure of the Committee was initi-
ally fixed as one year, the work could not be
completed in the scheduled time. The tenure
of the Committce was consequently extended to
the end of June, 1972.

assisted by omc
following other

The Comunittce are to be
Assistant Director and the

staff: —-
Stenographer Grade 11 . . 1 No.
Stenographer Grade 11T . . 1 No.
Upper Division Clerk . . . 1 No.
Lower Division Clerk/Typist . 1 No.
Pcons 2 Nos,

The Chairman assumed duty on 26-11-1970
and the Member-Secretary on 30-11-1970. Two
Members joined in December, 1970, while the
third member joined on 13-3-1971.

The other members of staff joined the Com-
mittee on the dates noted against each: —

Assistant Director 1-12-1970
Stenographer Gr 1T 26-11-1970
Stenographer Grade 111 . . . 30-12-1971
Upper Division Clerk . . . 16- 2-1971
Lower Division Qlerk 8- 1-1971
Peon . . . . 1-1241970

The other peon was not posted.

Following is the list of the Coopted Members
who were nominated on the Committec: —

Co-opled Members: —

1. Shri P. K. Thakur, Chief Engincer
(Roads), Ministry of Transport and
Shipping (Roads Wing), Parliament

Street, New Delhi.

9. Shri N. Guha, Senior Mcchanical Engi-
neer, M/s. National Mineral Develop-
ment Corporation Ltd. .

%, Shri H, S. Srinivasan, Chief Engineer
(Excavation), M/s. National Coal Deve-

lopment Corporation Ltd., Ranchi

4. Chairman, Tractor, Furthmoving and
Construction  Equipment  Distributors’
Association — Shri W. Barrcto  upto
June, 1971 and  Shri Madan Agarwal
trom july, 197].

5. Lt. Col. Jagjit Singh, D.G.B.R.

G. Shri Anil Salgaocar, Goa Mineral Ore
Exporters” Association.

7. General Manager (Commcrcial), M/s.
Bharat Earth Movers Ltd.,, Bangalore—
Shri K. Ray upto July, 1971, and from
September, 1971 Lt. Col. G.K.K. Iyengar.

8. Chicf Project Officer, M/s. Hindustan
Steel Construction Works Ltd. — Shri
A. K. Ramayya upto Scptember, 1971 and
Shri H. C. Gupta, Dy. Chief Enginecr
from October, 1971.

"The Committee started functioning from
December, 1970. During the first month of
its formation, a set of proformac and gues
tionnaire were developed and circulated, calling
tor information from almost all the users of
cquipment in the country -— in Central/State
Government Departments, [rrigation and Power
Projects, Public Scctor  Undertakings/Corpora-
tions and Private Sector., Replies to the ques-
tionnaire and information in prescribed pro-
formae started arviving from March, 1971 but
the bulk of information was received from
July, 1971 onwards,

Members of the Committee started visiting
projects from February, 1971 onwards for ex-
amining the existing systems, methods, proce-
dures and facilitics for operation, maintenance
and repair of equipment, the type and pattern
of organisation controlling such work, the sys-
tem of accounting of costs, record keeping, etc.,
etc. During these visits, detailed discussions
were held with the project authorities to ascer-
tain details of the problems and difficultics faced
by them in improving the utilisation of cquip-
ment and increasing the level of production
by the available  machines. In subsequent
visits to other projects, the data and informa-
tion received from those projects were jointly
reviewed with a view to locating preciscly the



arcas of deficiencies so  that a specific view
could be taken on measures to be introduced
for improvement. The discussions were held
. with officers at various levels of management
within the organisation on individual projects.

The thinking of the Committee on various
aspects of the terms of reference was progres
sively given shape as a result of these discussions.

Members of the Comunittee visited the follow-
ing projects/public scctor undertakings/private
enterprises: -—

Irrigation and Power Projecls:—

1. Bhakra Dam; 2. Beas Unit I; 3. Beas
Unic {I; 4. Ramganga; 5. Yamuna Hydel;
6. Tenughat Dam; 7. Hirakud Dam; 8. Bali-
nicla Dam; 9. Parambikulamn Aliyar; 10, Mula;
11. Ukai; 12. Tawa; 13. Rajasthan Canal;
14. Nagarjunasagar ~Dam and Canal; 15
Pochampad; 16, Lower Sileru.

Public Sector Undertakings
(a) M/s. Hindustan Steel Ltd.

1. Bhilai Steel Plant and captive mines;
9 Rourkela Steel Plant and captive mincs;
3. Bokaro Steel Plant.

(by M/s. National Goal Development Corpora-
tion Lld.

1. Barkakhana Collieries; 2. Kargil Collicries;
3. Barkhunda.

(c) M/s. National Mineral Dcvclopment Gor-
p()mtion Lid.

1. Bailadila Iron Ore Mines; 2. Kiriburu
Iron Ore Mines; 3. Iron Ore Handling Plant
at Visakhapatnam Port.

(d) Neyveli Lignite Corporation Lid.

Olher Projects

1. Badarpur Thermal Power Station; 2.
Delbi Flood Control; 3. Madras Atomic Power
Station; 4. Field Machinery Units of Rehabili-
tation Reclamation Organisation at Balimela
Project and Bailadila Iron Ore; 5. Border
Roads Workshops, Pathankot.

Privale Bodies

). M/s. V. N. Salgaocar & Brothers Pvt. Ltd;
2. M/s. V. S. Dempo & Co. Pvt. Led.,; 3. M/s.
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Scsa Goa Private Ltd; 4. M/s. Hindustan
Construction Corporation; 5. Patel Engineer-
ing; 6. Noamandi Iron Ore Mines of M/s.
Tata Iron & Steel Co.

Manufacturers

(1) M/s. Bharat Earth Movers Ltd.; (2) M/s.
Heavy Engineering  Corporation;  (8) M/s,
Tata Engineering & Locomotive Co.; 4. Tata
Iron & Steel Co.; 5. M/s. Tata Robins; 6,
M/s. Ashok Leyland; 7. M/s. Hindustan
Motors; and 8. M/s. Revati Machines Tools.

Views of the Committee on various terms

- of reference based on the data collected and

the opinions cxpressed by the users of the
equipment, were finalised in periodical mect-
ings. Full Committee meetings were held 20
times during its tenure —- 11 times at Delhi
and on unine occasions at project sites.  Besides
these meetings, a number of group mectings
attended by some Members and Coopted Mem-
bers, were held at Delhi.

In order to avail of the experience and ex-
pertise with the principal dealers of equipment
in the fields of maintenance and repair pro-
cedures, training of Opcrators and Mechanics,
spare parts procurement and disposal, and
rebuilding/conscrvation of worn out compo-
nents/parts, the Members of the Committce
had mecetings with the dealers of equipment
collectively, who are Members of the Tractor
Earthmoving & Construction Equipment Dis-
tributors’ Association.

At the specific request of the Union Ministry
of Labour, Employment and Rehabilitation
(Department of Rehabilitation) a special exa-
mination was carried out of the working of
Rehabilitation Reclamation Qrganisation, who
maintain and operate a large number of field
machinery units for land reclamation work in
the country. This was in the normal process
of visits made to some of their field machinery
units and a separate report submitted.

In response to a similar request regarding
surplus equipment available with Rourkela
Steel Plant and the policy for economic replace-
ment of construction and mining equipment,
working on diflerent projects of M/s. Hindu-
stan Steel Ltd., detailed discussions were theld
with the officers concerned during the visit of
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the Members of the Committee to the Rourkela
Steel Plant. 'This also involved some corres-
pondence with the Director (Finance), H.S.L.
and the Finance QOfficer, Bureau of Public Enter-
prises. The observations of the Committee were
rendered to the officers concerned.

With the background knowledge of the prin-
cipal recommendatiops made in the Report of
the Construction Plant & Machinery Committee
in 1954, the gencral observation in terms of
summnary assessment by the present Committee
is that an average user of equipment even in
the Irrigation and Power Sector has not been
fully guided by the direction of control sug-
gested in those  recommendations  regarding
planning for cquipment, accounting, record
keeping, the maintenance procedures and train-
ing of personncl, ctc. In order to emphasisc
more strongly the need for implemcentation of
these recommendations, this Committee has
thought it fit to cover more comprehensively
the context and technical details of subjects
covered by individual terms of reference. . An
attempt has been made to make each chapter
self-contained for comprehensive study. Since,
however, the terms of reference are such @ as
would involve certain common aspects ol work
control relative to equipment, repetitive rvefe-
rence to certain subjects in various chaplers
of the report could not be avoided.

The Commitice have also attempted o seek
cxpert advice on  important matters from
cminent engineers who have retived from very
high positions in State/Central — Government
service. Exchange of views was also made
with very senior officers/heads of organisations
in Government Departments and Public Sector
Undertakings in respect of suggestions and pro-
posals formulated by the Committec, where
coordinated and integrated effort is called for
collectively  from  all ~ States/Central /Public
Scctor Organisations. This is illustrated by the
proposals for constituting

(i) Governing Body for ‘T'echnical Training
Institutes;

(ii). the Standing Conunittee on Equipment
planning; and

(iii). uniformity in the method of accounting
of depreciation and repair costs of cquipment.
Much as the Committee would have liked to
cover more comprehensively the details of the

forms etc,, for record keeping, and outline of
the Purchase Manual, a Handbook/Ready Rec
koner giving emperical formulae and thuml
rules for estimation of cycle-time, production,
cost evaluation ete., it has not been  possible
for them to finalise this in view of the hcavy
load of assigned work,

The statistical  information compiled and
studies made by the Committec lead to con-
clusive observations pointing towards deficien-
cies and shortcomings generally resulting in
poor performance of equipment with some in-
dividual equipment owning authorities. How-
cver, an assessment has been made in general
terms of the reasons causing poor performance
of equipment und recommendations have been
made for corrective action. It is piously hoped
that the projects/owners of cquipment, would

take corrective actions after studying the report

properly and supplementing that by a critical
study of the existing practices and procedures
relating to equipment in operation with them.
What is necessary is to introduce methods of
Improvement in equipment management and
operations.

It is the considered opinion of the Committee
that in future, the equipment owning autho-
ritics and the management, should themselves
take to a proper system of planning for equip-
ment, record keeping, defect analysis, cost evalu-
ation and cost cffectiveness, so that they esta-
blish proper norms and  standards and work
measurement processes for improvement in utili-
sation of cquipment, increase in production,
reduction in  investment costs and overall
economy in - coustruction/production  costs.
Continuous updating and review of informa-
tion individually by them and by a Central
Coordinating Agency to be established for the
purpose, would help in improving the position.
Unless the suggested process is a continuous
one, periodical assessment at long intervals of
time, will not help improve the position.

The Committee would like to record their
appreciation and thanks to all the equipment
users — the State Governments, Central Govern-
went Departments, Public Sector Undertakings
and Private Organisations, who co-cperated in
the matter of rendering valuable data and
information and made the task of the Com-
mittce easier for framing conclusive observa-
tions and recommendations. The Committee
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were provided with the opportunity of having
access to all the information that was called
for during the visits to the projects/worksites
or through correspondence.

The Committee are highly grateful to Shri
S. K. Jain, Chairman, CW&PC and Shri ], P.
Naegamvala, Member (P&P), CW&PC, for the
valuable advice and  gunidance given during
discussions on important obscrvations, Con-
clusive thinking in relation to certain subjects
involving policy matters, organisational set up
and practical problems in management, opera-
tion and utilisation of equipment was conse-
quently made easier,

The Committee would like to record their
appreciation of the assistance given by Shri
T. R. Nayar, Deputy Chiel Accounts Officer,
Beas Project, Talwara, in finalising the details
regarding accounting of owncrship and operat-
ing costs of equipment, as given in Chapter
13 of the Report.

The CGommittee would also like to record
their appreciation of the strenucus efforts and

hard work put in by Shri M. (. Praharaj,
Member-Secretary of the Committec in compi-
lation and analysis of the data received, be-
sides attending to the normal functions of
organising the mectings of the Committec and
processing the minutes etc. The magnitude
of work was tremendous while the strength
of staff, as provided, was so little, The assis-
tance given by Shri O, P. Marwaha, Assistant
Dircctor in initial sampling and compilation
of information and in preparation of the drafts
of the appendices as well as processing of all
the drafts documents upto the final stage of
the report was exemplary. Shri Marwaha serv-
ed meritoriously to control the entire office
work,

The Committee was  fortunate in having
Shri U. Krishnamurthy, Personal Assistant and
Shri Bishal Mani, Upper Division Clerk. They
worked with great zeal and keen sense of
devotion to duty. They proved undefatiguable
in putting ungrudgingly
which was necessary for completing the work

the lot of overtime






SUMMARY OF RECOMMENDATIONS
1. PLANNING

PROJECT PLANNING.

I. Technical approval of a project estimate
should be followed by finalisation of design
details, financial estimates and scheduling of
the programme of work itemwise and in an
integrated manuer. For this to be properly
accomplished, there should be a time interval
between the approval of a project estimate and
the commencement of work, A minimum period
of one vear should be provided on this account.
A very clear view be taken initially of properly
coordinating and integrating all resources for
planning and scheduling of work.

2. All technical  details  relating to work
should be finalised in a thorough manner at
the inception of the job. This should include
joh specification requirements individually for
items of works involved, considering the clima-
tic conditions—Ilength of construction season or
operational season, topography, characteristics
of the materials to be handled.

3. The mode of execution of work—either
departmentally or through private agencies,
should be clearly decided upon in advance.

PLANT PLANNING.

4. The task of plant planning should he as
detailed and meticulous as the project planning.

5. A master plan of borrow arcas and haul
roads be prepared initially treating this subject
as important as the basic plant planning exer-
cise, so that safety of operations and minimum
cycle time of operations by motorised equip-
ment on production job can be ensured.

6. Adequate provision should be made for the
construction plant and facilities for execution
of the work according to the planned/phased
programmes, as scheduled.

7(2). The complexity and character of the
work to be performed should be carefully con-
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sidered, so that radical changes are not necesst
tated in the course of execution of work as it
progresses.

(b) Selection of eqnipment, by type and num-
hers, should be based on economy in methods
of work relative to job conditions and intensity
of use, maintenance and repair costs, facilitics
required, standardisation etc., etc.

8. Scaling of requirements of equipment
should be based on rational factors of availabi-
lity and utilisation.

9. Provision of standby equipment, assemblies,
sub-assemblics and  components  should also
make an important consideration, both for de-
termining the total quantum of cquipment to
he employed on the job and the facilities to
he created for maintenance and repairs. The
main guiding factor should, however, be least
investment, optimum utilisation and maximum
possible productivity of machines for economy
in production cost.

10. On the plant planning exercise initially
completed, a second opinion should be taken
before the financial estimate is prepared.

11. Plant drawings should be prepared in pro-
per details in designing the lay-out. As far as
possible, these should be prepared on standard
sized sheets properly titled, dated and num-
hered, to fadlitate reference.

12. Design criteria and structure design cal-
culations shall be recorded and preserved.

WORKSHOPS AND FACILITIES

13. Adequate provision should be made in
the project cost estimate to meet the cost of
workshops—Dbuildings, cquipment and facilitics.

14. Initial planning of workshops at the
stage of formulation of project reports should
cover all details regarding items and types of
work to be done, the maximunt work load possi-
ble to arise in vespect of cach, the pattern of



maintenance and repair of equipment whether
centralised or an area maintenance basis or a
combination of both, and the extent to which
work will be got done by outside agencies and
the amount of investment that can be made.

15, A clear plan should be developed of the
lay out of the shops by listing out the type of
repair work, servicing and maintenance opera-
tions to be assigned to shops commensuraic
with the number and type of machines, plant
and cquipment to be maintained and serviced,
and the load of manufacturing activities, Fur-
ther room for expansion and flexibility of ope-
ration instde the shops should be provided for.

16. The type and sizes of the workshop build-
ings should be decided upon with due conside-
ration to climatic conditions, geographical
location ete.  Clear provision should be made
for drainage facilities, parking spaces, storage
of raw materials, equipment awaiting work in
the shops, repaired equipment awaiting delivery
to the uscrs cte,

17. Adequate material  handling facilities
should be provided both inside the shops and
the open space outside.

18. The location of the shops should be de-
cided upon hy preparing a clear plan of the
operational activitics which will be served there-

by.

19. Size of the shop should be determined by
the type of cquipment, components, assemblies
that will be put to repairs. Provision should
also be made {or storage of the components,
parts and assemblies and for the fiters’/ Work-
men benches.

¢
0

There should be no congestion
of the work space.

20. Properly laid service roads, stabilized
shop floors to suit the type and size of the
equipment that will move over it, should be
provided.

21, The area maintenance shops should be
located as near to the scene of operation as

possible. Good access roads should be provided.

22. Crention of adequate facilities in advance
for maintenance, repair, storage and care taking
of the equipment in the interim period, bet-
ween the time of its receipt and actual com-
missioning on the jobh, should be a prcrcquisirc,
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23. Plant cquipment assembly yard should
be provided for, as near as possible, to the
main workshops for assembly and initial com-
missioning of all plant and equipment, except
those which, by virtue of their type, size, mobi-
lity etc., have to be assembled /commissioned on
the joh as dlose as possible to the point of
application,

STORES ANDD WARFHOUSES.

24. Store room and warchousc facilities should
be located adjoining the maintenance shops.

25. Recciving arcas in the warchouses should
be provided scparately with sufficient space to
accommodate mechanical handling and loading
and unloading operations,

26. Specific attention should he paid to pro-
vide a proper building for storage of tyres,
tubes and other rubber materials.

27. Slow moving and hcavy parts which are
treated with preservarives, or on which weather
has no adverse effect, should be stored in the
open, ‘

PROCUREMENT
SPARE PARTS
28. The programme for procurcment of
cquipmernt should be so planned that it would
be physically available for production work on
schedule.  However, the time table should be
so framed that the equipment does not have to
Lie idle for long for want of work.

OF EQUIPMENT AND

29. Initial supply of spare parts, suficient for
running and maintenance of the machines for
2000 to 3000 working hours should be ensured.
Procurement action should he suitably finalised
for this to bhe so.

30. Supply of filters for maintenance of the
machines should be arranged with the machine
for a minimum 2000 hrs. work,

31. Information on scale of consumption. of
spare parts velative to the type, make and cate-
gory of machine/s to be purchased, should he
obtained from projects/departments where such
cquipment had been in use previously, unless
such information is available otherwise. This
should he used for a guide line for procure-
ment of sparve parts for initial supply.
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32. The procurement of spare parts and pro-
visioning should be done with due considera.
tion to the population of equipment of onc
type, make and category, and its inteusity of
use, whether single shift or multishift opera-
tions.

II. OPERATION

SCHEDULES

33, In defining the annual schedules for
operation of equipment, the effort should not
be to scale down the figures because of certain
persistent occurrences, which take away a part
of the availuble working time; but iustead
corrective action should be planned for mini-
wising such losses in cime.

$4. The working conditions should be under
constant ¢xamination and veview in order that
the operational efliciency of the machine Is not
impaired,

35. Requisite  conveniences and  facilitics
which help promote efliciency of Operators,
should be provided in a liberal manner.

36. Unless certain physical limitations come
in the way of working the schedules of work-
ing hours should be framed on rthe basis of
two shifts or 3 shifts per day.

UTILISATION

57. Utmost efforts should be miade for opti-
mum  utilisation ol  equipment.  However,
maximum utilisation should not be taken as
an index of maximum productivity of machines,
Progressive review should be made of cycle
timue of operation of cach type of equipment on
the job, through organised ‘time and methods
studies” so that the delay factors are removed
from the cycle time, the minimum possible and
the production the maximum possible. This
should sct the level of  utilisation expected
from the machines,

The aim for level of uatilisation should he
set at a minimum of 709, of scheduled hours,

38. Yor improvement in utilisation of equip-
ment, the defect analysis (the defects which
account for down-time of equipment) should
be made and corrective actions taken to reduce
the incidence of breakdowns.

TRANSPORT AND
SYSTIEM

59. Meticulous attention should be paid to
haul-road construction and maintenance.  Sufh-
ciently wide roads, with proper sub-grades,
smooth surface—-properly moist, easy gradients
and easy curves and bends, should be provided
for attaining safe maximum speeds by motorised
equipment. '

COMMUNICATION

40. For excavating equipwent, the borrow
arcas should be made even and cean with the
use of proper equipment.

41. For convenience of expeditious communi-
cation, wire-less sets, radio net work, telephone
lines ete., should be provided where motorised
cquipment is spread over a fairly wide expanse
of arca under operational activity.

III. MAINTENANCE

42. The work of maintenance of equipment
should be assigned to a senior, qualified and
experienced officer,  who is fully acquainted
with the machines o be maintained. "tUhe orga-
nisation under his charge should similarly in-
clude experienced and skilled hands.

Competent senior operators with long stand-
ihg experience in operation of the machiues on
the job, should be employed on maintenance
work.

43, Unskilled  labour strength  should be
brought to the minimum and ineflicient maiu-
tenance stafl removed  from the maintenance
activity bused on proper cvaluation of main-
tenance effectiveness (in terms of availability
of equipment and cost incurred on main-
tenance).

44. A minimum number of brands and grades
of greases and oils should be put to usc for
the Iubmcation of various machines at the site
of work.

45. Maintenance charts be displayed at suit-
able locations in the maintenance area bascd
on recommendations made in the opceration
and  maintcnance manuals  relutive to the
machines in use.

46. Printed forms based on recommendations
made in the manuals, stipulating the tasks ro
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be performed at defined intervals of time such
as 50 hrs., 100 hrs., 200 hrs., 250 hrs., 500 hrs.,
1000 hrs., ctc., should be used for recording the
maintenance activities performed.

47. Adequate facilities should be created for
maintenance and repairs to equipment. Pro-
vision of hand-tools and other handling facili-
ties, which would cut down the overall time
in maintenance/repair  of equipment should
be provided.

PREVENTIVE MAINTENANCE

48. Preventive maintenance should be given
the prime attention and  the importance it
deserves. The responsibility  for  preventive
maintenance should be assigned exclusively to
a senior oflicer,

RECORD KEEPING

49. Proper record keeping should he orga-
nised. 'This should be looked alter by scnior
persons -—— engineers, and should not be left
entirely to the clerical staff.

50. Compilation of performance data on pro-
duction and costs, shall be made by creating
proper records under the direct supervision of
an engineer, so that corrective actions, if any
necessary (based on analysis of the information
so recorded), can be taken for improvement in
utilisation, productivity and reduction in costs
in various segments of work.

PROCEDURES

51. For eflective coutrol in execution of the
maintenance work, a clear chart shall be pre-
pared delining “Who”, “What”, “Where” and
“How” of the maintenance activity to be per-
formed.

52. Wherever the total spread of equipment
and the number of machines to be maintained
in a given span of time so warrant, mobile/ficld
servicing /maintenance units should be provi-
ded.

TRAINING

53. Periodical refresher courses tor the oper-
ators, mechanics and maintenance crews should
be conducted and systematic  training pro-
gramme for the new recruits will be organised.

IV. REPAIRS

5. The work in the main repair shops
should be sub-divided according to the func-
tional requirements so as to accomplish con-

current repairs of components and assemblics
for expeditious completion of the repair of
any given iachine.

55. Where major repairs are to be carried
out at the site of work, functionally designed
mobile repair shops mounted on trucks and
equipped with full complement of tools ctc.,
should be provided.

56(a). In the process of repairs to equipment,
the disassembling and reassembling of the parts/
components from  sub-assemblies, main-assem-
blies and the machine should be done accor-
ding to instructions given in the shop manuals
for the particular item of cquipment under
repairs,

A blue-print showing the important measure-
ments, fits and tolerances to be observed in ie-
assemibling of parts/cowponents in sub-assem-
blies, and main assemblies should be prepared
and displayed at suitable locations, in the
repair shops for reference by the repair crew,
the Chargemen and the Foremen inspecting
the work,

(b) Printed Check Lists, listing items of
check at stage inspections by supcaivisors, should
be used. These should be recorded in the His-
tory Book of the machine/assembly/sub-asscin-
bly etc.

(¢) Observations should be recorded after
mspection of the machine/assenblics/sub-ass-
emblies at the time of overaul of machines and
comparative study made with similar obscrva-
tions made on inspection of the machine at
the time of preceding overhaul,

(d) Such record should be created and main-
tained by competent hands of the rank of
‘Foreman/Assistant  Foreman and should be
continually reviewed by the engineer in charge.

(¢) Special notice be taken of repetitive type
breakdowns and premature wear on compo-
nents indicated by analysis of information in the
Inspection Sheets and corrective actions taken
to reduce the incidence in future.

(f) Cost of repairs should be evaluated and
recorded after cvery repair/overhanl; and this
should also be subjected to regular reviews at
periodical  intervals, from standpoint of
C‘COI]O]HY,



(8) Arrangements for testing of individual
assemblies and sub-assemblies after repair and
overhaul should be organised where the volume
of work involved is heavy.

(h) Tests and trials of repaired cquipment
should be assigned to a competent hand and
all necessary adjustments in various systems of
the machines properly made before the equip-
ment is recommissioned on the job.

(1) Only skilled, qualificd and trained per-
sons should be assigned the repair work., The
unskilled labour should be employed for hand-
ling work only.

V. SPARE PARTS
INDENTING.

57. Indents/Requisitions for procurement of
spare patts should be prepared by experienced
enginecrs. who are well acquainted with the
technical design and construction [catures of
the machines, their operation, waintenance and
repair.

58. Scaling of requirement should be’ based
upon the record of consumption in the past, the
history of performance of machine/s, the im-
mediate requircments based on  observations
alter inspection regurding  wear and tear
of the parts and components etc,, and the per-
iod of time—stage in the age of the machine; for
which the spare parts would be required.

59. For indents to be processed through
DGS & D, a clear scrutiny be made of the ques-
tionnairc in the Check List to make sure that
all the information has been included/given
properly in the prescribed indent form to avoid
any back reference from the DGS & D.

PROCUREMENT

60(a). To cnsure timely availability of re-
quired spare parts, forward planning should
be done with due consideration to the lead
timie involved in procurcment—ithe total time
from the stage ol framing of the requisition
to the point of physical delivery of the spare
parts in the storcs.

(b) Processing of  requisitions/indents  for
procurement should be done at regular inger-
vals of time—preferably on half-ycarly basis.

(¢) In processing the indents/requisitions, de-
tails of items and quantitics on order and the
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stock position in respect of cach,  should be
first checked up and accounted for and procure-
ment action then taken for the balance items/
quantities,

(d) TFor procurcment against DGS & D Rate
Gontracts, proper cvaluation should be made
initially of the items that shall have to be im-
ported by the supplier, so that delivery sche-
dules can be suitably fixed and necessary at-
rangements made for obtaining the Actual
Users’ Import Licence in case the import is not
against the suppliers’ own licence,

(¢) For time bound programmes of construc-
tion work, the project estimates should indi-
cate the cost of spare parts which will be pur-
chased in the service life of the
thercon,

machines

() Annual budget estimates should be fram.
cd for purchasc of spare parts covering require-
ments of the period corresponding to the lead
time of procurement,

RATE CONTRACTS

61(a). The DGS & D may examine the rea-
sons why the Rate Contract holders cannot stick
to.the delivery schedules, furnish price-lists of
goods ordered against rate contracts and ex-
pedite Analisation of rate contracts.

(b) In verilying the competence of any firm
in respect of rate contracts for indigenous items,
a more meticulous check may be exercised in
identifying the cstablished facilitics, technical
know-how on part of the manufacturing con-
cerns, the research, development and design sct
up available with them, and the goods being
actually manufactured by them at  the time of
the new items of sparc parts arc planned for
manufacture by them,

(¢) The DGS & D may consider to introduce
a system of review of performance of rate con-
tracts based on annual drawals. If the
value of such drawls is below a  certain
expected minimum, the veasons for such per-
formance may be gone into; and, if necessary,
continuance or otherwise of the rate contract
in opcration should he examined, in  case the
reasons indicate any serious drawbacks in the
quality of goods, scrvice of the rate contract
holder etc., etc.
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() The consignee’s copy of the invoice or
despatch note should include the unit  price
and the total value against each item covered
thercin,

INVENTORY CONTROL

62(ay. Yach major user of equipment should
establish a scientilic inventory control system.
A separate Cell should be created for eficctive
implenientation  thereof.

(b) Scale of consumption ol items of sparc
parts other materials should be developed and
established for guidance of the indenting de-
partments.

{¢) For convenience of inter-departimental and
intra-departmental  coordination iy natters re-
lating to equipment and specially that relating
to exchange of inlovmation on availability of
sparc parts for diffcrent iteins of cquipment, a
codified list should be developed for classilying
like items of cquipment for preparation of in-
ventories of sparc parts atleast for high value
itcms,

SCALY. OF PROVISION

63(a). Based on the guide lines given in App-
endix 8.7 u scale ol provision (by valuce) of spare
parts for given types, makes and categovies of
machines should be lined out taking into acc-
ount the intensity of use of cquipment and the
job sceverity factors,

(by Until such time there is larger population
of indigenous cquipment in the country and
the imported cquipment ages out to the point

g
of its replacement by indigenous cquipment,
liberal sanction ol forcign exchange be issued
for importing maintenance and repair parts,

OBSOLESCENCE

64. In framing a value cstimate for the total
cost of sparc parts for the service life of the
cquipment on the job, provision should be
made upto 579, of the value ligure towards
likely cost of obsolete/dead stock items of spare
parts which may wnot find any use or resale ulti-
matcly.

This provision should also be taken into
account in cvaluating the inventory holding
costs for purposes of determining the issue rates,
wherever this system is in usc.

REVIEW  OF INVENTORY QI SPARE
PARTS.

65. Perpctual review of inventory of spare
parts should be made a normal feature of the
work with the stores organisation. Action 1o
discard items which are physically deteriorated
and uscless, and disposing of items which are
surplus to the requirements, should be taken
alter such review.

FOREIGN EXCHANGE

66. Timely arrangements should be made
by the sponsoving authorities for forcign cx-
change allocations so  that import of spare
parts is not delayed on this account,

‘T'he users ol cquipment should ensure timely
processing of import licence applications, com-
pleting these ina satisfactory manner so as to
avoid  back references from  the application
processing authoritics.

67. Value limit for import of spare parts
against cmergency licence should be increased
from 0.1, to 19, of value of cquipment.
MANUALS/CATALOGUES OF  SPARE
PARTS.

G3(a), Care should be taken to have a master
record of all spare parts catalogues at a central
place for all makes and models of machines/
plant in use.  Besides the central holdng, the
spare parts catalogues should also he available
with cach Division/sub-Division in charge of
the itans of machines.

(by Arvangements should be made with the
suppliers of equipment/manufacturcrs to supply
copics of bulleting/service sheets  indicating
changes in part numbers or  additions and
original parts catalogues
in relation to particular makes and models of
machines, Copies of manuals/catalogucs should
be complete and kept updated all the time,

alterations in the

VI. ACCOUNTING
ITTEMISED COSTS
69(w). To simplify the procedure of account-
ing, a list should be developed giving Code
Numbers for the items of expenditure in rela.
tion to ownership and operating costs of mach-
ines. Vo develop such a list for the benclit
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of those who are not ;111‘c;ldy using the system,
help should be taken from  the management
mstitutes in the country, '

(b) The items of expenditure should  be
properly identified so that accounting thereof
helps divectly in estimation of costs of future
works. evaluating the actual costs for purposes
of joby control and subsequent estimation, and
provides necessary data and analysis relative
to subject of TFquipment Feonomics’,

COST EVALUATION.

70(2). Grouping of items of expenditure
should he so arranged that it facilitates, assess-
ment of the init cost of work and a comparative
study of the estimated cost and actual cost not
only of the work as a whole, but of the indi.
vidual items of cost also.

(b) Figures of annual expenditure and cumu.
lative expenditure (1) maintenance and repiirs
and (2) depreciation cost, for a machine/group
of machines of the same make and model,
should be  veadily available through accounts
records,

METHOD OF ACCOUNTING.

71. With the exception of depreciation which
should be accounted for as an item of owner-
ship cost, all other clements of the cost of
machines should be treated as operating ¢osts
or running and maintenance costs.

72. Repair costs should he classified under
one head only without making a distinction
between field repairs/running repairs /minor
repairs and major repairs,

73. To gauge more accurately the costs of

repairs to the machine, the machine should he
broken up into systems /components—power
unit, clutch, transmission, final drive, cravler
tracks, etc. The intensity of wear and tear on
parts, in individual components/systems, can he
sized up hetter by such analysis.

71. Depreciation costs should he accounted
for annually based on  ‘Declining  Balance
Method of Depreciation’. The life of cquip-
ment for depreciation purposes should be fixed
i number of vears and the vate of depreci-
ation  should  be  sclected  commensurate
with the pattern of work in one shift, (wo
shifts, or threc shifts per day.

75(a). The item of ‘Sparc Parts’ should be
distinctly identificd by a proper classification in
a scparate  sub-head  under  head  ‘Stock
Suspense’.

Reserve Limiis for stechs should he defined on
annual basis ar the beginning of each accounri-
ing year,

(by For commaerdial undertakings and public
enterprises, spare parts should be  classified
under a separate head distinct from  general
stock items.

76. There should be mo arbitrary shifting
of costs from items showing cost over-runs to
items showing cost under-runs, to present ap-
parent balance with ‘Control Estimate,

77. Avbitrary advance lump sum distribution
of expenses, which tend to minimise account-
ing cflorts, but distort current cost accounts
by over-writing the cost of items not yet used
o works, or to reckon amount of expenditure
o notional basis, should he avoided.

78. Meticulous carce should be taken to main-
tain proper records in relation to costs, con-
sumption of POT, and materials and expenditure
onlabour,

Preparation of the record and analysis of
costs should be done by competent hands and
in time.  Delay in accounting for the cost at
different Tevels. would alwavs give a distorted
picture hence, })r()mpl;n'css should he ensured
in accordance with a predetermined time-table.

HIRY CHARGES,

79. To saleguard against the hurden of idle
depreciation due to machines lying idle for
certain periods without being given on rent,
practice as indicated in Chapter 9 should he
adopted o provide for the additional charges,

80. There should be uniformity in the basis
of asscssment of rental vates or hire charges of '
carthmoving muachines and constraction equip-

nient,

81. Straightdine Mcthod of  Depreciation
should be adopted for calenlating the  hire
charges. No salvage value is to be considered
in such cases.
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82. To safeguard against idle depreciation
due to under-utilisation of machines given
on hire, basic  minimum charges for dc,:{ined
periods of loan of cquipment should be fixed,

VIL TRAINING

83. Enrolment of trained  operators and
mechanics for operation, maintenance and re-
pair of equipment, should be pre-arranged, so
that the machines are not assigned to unskilled
hands or those do not have to wait idle for
want of skilled personnel,

84. In-service-training programmes for train-
ing of maintenance and repair crew should be
organised.

85. Uniformity should be introduced in the
syllabi of training in all training cstablishments
and institutions.

Recruitment of trainees for operators  and
mechanics should be made from amongst the
LTI qualified personnel, or Diploma holders
in Mechanical Engincering.

86. A Governing Body be constituted, com-
prised of representatives, one each from the
Mining Sector, Irrigation and Power Secctor,
the rest of the users of cquipment, Planning
Commission, Directorate General of Employ-
ment and Training (Ministry of Labour, Tm.
ployment and Rehabilitation) for formulating
and dirccting the training programmes of the
training cstablishments and institutions,

87. In order to make the project/States au-
thorities in the Irrigation and Power Sector
partners with the CW&PC/Ministry of Trri-
gation and Power, in the matter of organising
the training programmces, provision should he
made in the project estimates from one-fourth
of anc per cent to one-half of one per cent, of
the estimated cost of the project, for training
purposes. 509 of this provision could he used
for in-service-training on the project and the
halance could provide funds for contribution
to the Technical Training Centres for training
the sponsored nominees of the projects/States.

88, The Training Centres should be manned
by persons of the rank of Joint Directors and
engineers, assisted further by skilled TForemen
and Mechanics.

80, The Equipment and facilities in the exist-
ing Technical Training Centres of the CW &

PG should be suitably remodelled so as to have
equipment of more recent origin, the like of
which is cwrrendly in use on  projects. 'The
method of raining should be suitably reorient
ed by introducing short-term courses (of 3
months’ duration) for operators’ training (Speci-
alised Opcrator for individual categorics of
machines) and long-term courses  (of 1215
months” duration) for training mechanics.

90. The personnel supervising the operations
of cquipment should be suitably trained. The
training of the cxecutives should be such as to
make them clearly understand the functions of
planning, execution and review, in relation to
specific positions held by them.  The Fore-
men, Chargemen, Supervisors and Overseers
should also be similarly trained so that the
‘How’, and “‘Why" of a job can he clearly under-
stood hy them.

91. Senior oflicers managing cquipment oper-
ations and utilisation shall be trained in net
work techniques so that planning and schedul-
ing of construction programmes and operations
and utilisation of equipment could be properly
achieved,

92. Supervisors and cxecutive officers should
be deputed by various organisations making
intensive usc of construction plant and equip-
ment for training in “Construction Plant Plan-
ning, Administration and Maintenance” on
major projects in the country. This training
shall be on the same lines as was programmed in
the past under the US AID Participants’ Pro-
gramme ol training in U.SA.

For this purposc, about six major projects
where the work is being performed efficiently
(this will include hrigation and power projects,
mining projects and road construction projects)
should be identified from time to time and the
list circulated to all major users of equipment
(Central/State Government Departments, com-
mercial undertakings and public enterprises
cte).

93. The syllabi prescribed for Engineering
Courses in the Technical Institutes and Uni-
versitics should additionally cover the follow-
ing subjects:—

a. Constrnction methods and  techniques.

b. Selection of equipment for given job
applications,



¢. Planning of cquipment for better pro-
duction and economy in end cost.

d, Maintenance Engineering.

e. Equipment Economics.

VIII, STANDARDISATION

¢4, The term “Standardisation” should be
gi\'c;‘x" the required amount of importance it
deserves: The economy resulting from standard-
isation should be properly evaluated not only
relative to the sclection of cquipment for irs
first purchase, but also to all other aspects which
get involved in management, operation and
utilisation of machines.

95. A clear policy about the makes and sizes
of machines in different categories and makes
of their power units should be laid down at
the time of first bulk  purchase of  equip-
ment for the project in the event of procure-
meng Instages.

96, Bulk purchasce of equipment of new thakes
should be resorted to only after (i) proper tests
and trials arc conducted initially on these mach-
ines by importing a small number into the coun-
try; and (ii) the technical modifications on the
design and construction features that may be
indicated by the tests, are properly carried out.

IX. COORDINATION

97. For proper management of construction
plant and cquipment working on 2 number
of projects, in a State, in a sectoy, or in a given
public enterprise, a central organisation/coor-
dinating agency he cstablished for pooling and
controlling the resources and to collect, com-
pile and disseminate important information on
cquipment, with a view to pr(_)moting higher
standard of cficiency and  better utilisation.

For this to be achieved, these coordinating
agencies he actively assoctated with the func
tions of, planning the overall requirement of
construction plant and machinery; procurement
of machincary: introducing inventory control
methods; creating a proper record of census
of machinery; history of performance; cost
evaluation; norms and standards of production
by cquipment; consumption of materials; plan-
ning for major repairs and reconditioning  of
cquipment;  transfer of machinery from one
project to another within the organisation ot

5—2CW&PC/ND/75
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omtside;  establishing laison and coordination
with othet coordinating agencies in different
departments/sectors in  the matter of record
ol performance of equipment; scale of consum-
ption of parts, methods of work with machines,
recruitment and training of  operating and
maintenance stafl cte.

98(a) A Standing Committee for Equipment
Planning be constituted under the acgis of the
Ministry of Irrigation and Power with represen-
tatives of major users of construction plant and
equipment in the country as members, to coor-
dinate with Departments/Ministrics concerned
with important matters of common interest,
such as import substitution, indigenous manu-
facture of equipment and spare parts, Import
Trade Control policy and procedures, procure-
ment/purchase of cquipment and spare parts,
cte.

The Committee shall function as an associate
technical body for the Plant Planning Commi-
tiees of major projects/sectors making laige
scale use of construction plant and equipment.

The Committee shall review periodically, the
performance data of equipment, norms and

standards for life of equipment, maintenance

and repair costs and other cost elements for
study of Equipment Economics, and framing
equipment replacement policies.

(b) For the function of plant planning, the
Plant Planning Dircctorate of CW&PC will
he represented on the Committee and will pro-
vide the scerctariat service.

(¢) For the function of data cvaluation and
cost evaluation etc., and for other matters of
common interest to all users of equipment, the

Coordination Cell of the CW & PG will pro-
vide necessary assistance to the Committee.

99. In the Irrigation and Power Sector, the
Sates where the Central Mechanical Units have
not been established, or where these are opei-
ating as nucleus organisations, should  take
necessary steps to establish fulfledged  units at
the carliest.

100. In order that the Central Mechnical
Units perform the assigned functions in - an
cffective manner, considering the amount of
equipment working in individual States as at
present (barring a few), the officer /s manning the



Central Mechanical Units in major States should
be of the rank of “Chicf Enginecr”. The
functional distribution of work would generally
be on the pattern given in Appendix 12.5.

101. To provide a proper forum for exchange
of vicws on part of major users of equipment
in various scctors, on important matters rela-
ting to equipment selection, operation, main-
tenance, utilisation, cost evaluation etc. Equip-
ment Seminars should be organised on annual
basis by the Equipment Planning Committee.

X. DISPOSAL/REHABILITATION OF
SURPLUS EQUIPMENT AND SPARE
PARTS

102. Equipment should not be retained longer
than nccessary on projects/works.  Advance
planning should be made for rehabilitation/
disposal of surplus equipment,

103. 'The Central Coordinating Agency for
a State in scctor, or in an Undertaking,
should be assigned the work of rchabilitation/
disposal of surplus equipment. Prior clearance
should be taken from this Coordinating Agency
regarding non-availability of the required items
before these are purchased from the open
market.

XL IMPORT
EQUIPMENT,

d

SUBSTITUTION

104. The manufacturers should augment the
manufacturing programmes under exccution
or projected to be executed, so that imports
of the machines covered by the programme do
not hecome “incvitable,

105. To give an impetus to import substitu-
tion, timely forecast of requirements of equip-
ment by the needy users in the country is neces-
sary. They should help the cquipment manu-
facturers by placing their indents of equipment
on them at least 12 to 18 months in advance
of the actaal requirement on the job.

106, In relation to inevitable imports of
equipment resulting from imbalance between
demand and supply, specially when emergent/
urgent requirements of equipment arise, it
should be the pelicy to import equipment
which 1s similar or identical to the equipment
being manufactured in the country.  This
will help at least in conserving a pare of the
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forcign exchange required to import subse-
quently the spare parts etc., for maintenance
and repair of equipment.

107(a) The manufacturers and the users of
equipment should co-ordinate with each othe-
in enhancing  the scope of manufacture, 1,
identifying additional items of machines
which the generated potential of dcmahd is
substantial.

e
(b) The Standing Committee on Equipment

Planning  (dcfined  at Qg(d)——(oord[natl()n)
should be the liaison agency for all major users
of equipment and the manufacturers for mark-
ct survey to determine the potential of require-
ment of new items of machines,

SPARE PARTS.

108. To promote import substitution in res.
pect of spare parts, the Co-ordinating Agencies
in various Sectors/with various organisations,
should work together in identilying the parti-
cular items which do not involve complex pro-
cesses of production-—technically or metallurgy-
wise and for which the potential of requircment
is substantial for economy in production costs.

109. Until such time a major portion of the
available imported equipment in use in the
country is discarded from operational activity,
annual sanctions of foreign exchange for im-
port of spare parts for cquipment should be
sustained at adequate level,

110{a) The DGTD, the DGS&D and the
Coordination Cell in CW & PC should work
together in identifying the manufacturers who
would undertake the manufacture of defined
items of spare parts identified for import subs-
titution,

(b) Similar cfforc should be made by the
major users of equipment and their Central
Coordinating Agencics to which they arc affi-
liated.

111(a) While planning the manufacture of
spare parts on private firms, a clear evaluation
be donc of the resources, [acilities, technical
know-how and the experience on their part so
that the resudtane product is of standard quali-
ty acceptable o all,

(b) Even if in some cases, working drawings
and specifications of the items to be manu-
factured arc 1o be obtained from the primary



(xxxi)

manufacturers abroad on payment, this should
he arranged, provided the potential of require-
ment is large enough to warrant such payment.

INDIGENOQUS
MENT.

MANUFACTURE—EQUIP-

112. Unless the items of equipment selected
for manufacture arc those, which have been
previously in use in the country and whose
performance has been found to be satis
factory, a prototype should be imported for
rigorous tests and trials for technically evaluva-
ting its standard of performance before it is
accepted for manufacture in the country, Such
selection of cquipment for indigenous manu-
facture may be done in association with the
Standing Committee for Equipment Planning.

113. For optimum utilisation of cquipment
within the very first two years of its comunission-
ing on the job, adequate supply of sparc parts
should be cusured by the indigenous manu-
facturers. Since this will also involve imposfed
items of spare parts, restrictions on the import
of such parts for initial supply with the mach-
ines should be relaxed as far as possible, un-
less the indigenous sources are clearly identified
to have been properly established and in pro-
duction by the manufacturers or by the ancil-
lavy industry.

INDIGENOUS
PARTS.

114. The spare parts catalogues should clearly
identify cither the fmported items or indigeun-
ous items to facilitate cxpeditious processing of
indents/orders for spare parts.

MANUFACTURE—SPARE

115. 'The service organisations of the manu-
facturers should develop a system of collection
of information from the users of their equip-
ment regarding scale of consumption of atleast
high value items ol spare parts, commensurate
with the size of ficet of equipment in operation
at individual locations to afford guidance in
sizing up the indents of spare parts on forward
plauning basis in a more precise manner.

AFTERSALES-SERVICE,

116. The manufacturers of  equipment,
through their service organisations, should
organise dispensing of spare  parts on ‘stock
and sale’ basis. This alone will help in re:
ducing the size of the inventory of spare parts

for indigenous equipment with individual users
and thereby curtail the amount of investment
blocked up in slow moving
inventory,

items in the

They should establish a scientific inventory
control system for sizing up the inventory of
spare parts for stocking purposes,

i17. The service organisations of the equip-
ment manufacturers should be properly develop-
ed o help the users of equipment to sort out
their problems with respect to operation and
utilisation of equipment.

RESEARCH AND DEVELOPMENT.

118, The manufacturers should evolve an
cflective system for “feed-back’” of information
relating to performance of equipment, assen-
blies, sub-assemblics, components and parts.
They should establish close liaison between the
service organisation and production departimnent
through the  Research and  Development
Section.

119. The research and development organi-
sation of the manufacturers of indigenous equip-
ment, besides making research for improvements
in the design/system of the machines based on
cxperience of the equipment users in the feld,
should also make a continuons advancement
in the technical front to make the machines
more productive at lesser
repair costs,

maintenance and

XII. MANAGEMENT
ORGANISATION.

120. Muanagement of operation, maintenance
and utilisation of cquipment should be so or-
ganised that the planning and execution of work
is a smooth and coordinated process for eftective
control on production and cconomy in cost
The otganisation should be well-knit for  a
coordinated effort and  frictionless  working
amongst all levels of management on the job.

121, For proper management, operation and
utilisation of equipment, the functional con-
ol on operation, servicing, repair etc, of
cquipment shall be assigned to one suitable
organisation only on unitary control basis,
under an Equipnient Manager.
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122, An  efficient maintenance matevials
management organisation should form a vital
part in the whole organisation so that cquip-
ment is not laid off in absence of some vital
supply of parts etc. '

125. The size of the organisation and the
type of administrative control (defining the
line of heirarchy) shall be determined by the size
of the fleee of equipment value-wise,

124. For [functional control of large-sized
fleets of equipment concentrated at single loca-
tions, the distribution of work will be so made
that specialisation and economy in investment
costs can be achicved basides ensuring least ex-
penditure in repairs and Dbetter quality of re-
pair and maintenance work.

IMPROVEMENT METHODS.

125, For evolving methods of improvement in
operation, wiilisation and productivity of mach-
ines, a scparate Cell for carrying out “Pinte
and Methods' studies should be orguainsed by
cvery large scale user of equipment well in
advance.

126. For proper planning and scheduling of
works, use of ‘CPM’ and PERT’ which make
the modern methods of planning, should be
extensively made.

127. 'The progress reporting system should be
so luid down that review of performance is
made for introducing improvements in opera-
tions and achicving cost effectiveness,

INCENTIVES.

128, Suitable incentive schemes be introduced
for increasc in production simultaneously cn-
suring the proper upkeep, maintenance and re-
pair of cquipment on sustained basis, The
beneflits of the incentive schemes should cover
and accruce to every person who is a member
of the team, contributing increments in produc-
tion and sale, continvous and cconomic working
of cquipment.

129. Where the job is of large magnitude en-
tailing employment of large fleet of equipment
and heavy investment, use of computors/clec.
tronic data processing  cquipment should be
consideved,

To broaden the purspective and keep abreast
with the latest trends in respect of construction
jobs, plant and machinery in use, improved
techuiques of maintenance and operation in ad-
anced countries, a joiut team consisting of
senior engincer-managers from the Irrigation
and Power Scctor, Mining Scctor, principal
manulacturers, should be sent abroad periedi-
cally.



ADDENDA TO THE SUMMARY

ADD the following after * 2000 hrs. work”
in Recommendation No. 30, page 16:—-

“in case of indigenous filters. TFor im-
ported filters, the supply should corres-
pond to 2 years’ operation of machines—
roughly 4000 hrs.”

INSERT between recommendation No. 55 and
56(a) at page 19, under IV ‘REPAIRS’

“Unit replacement or component assem-
by exchange system should be widely ado-
pted to reduce down-time of cquipment
under repairs.

(xxxiii)

OF RECOMMENDATIONS

Repairs of units/assemblies removed from the

machines should be expeditiously done
in workshops, so that these are available

as standby units.”

ADD the following as a separate recommcen-
dation at page 27, after Recommendation
No. 95, under VII "TRAINING':

“Suppliers of equipment should arrange to im-
part training in operation and mainten-
ance of the equipment supplied by them
to the staff at various levels at the pro-
jects. This should make a requisite sti-
pulation in the Purchase Order.”






Gist of some important Norms & Standards recommended

1.

Annual Schedule for Equipment Utilisation

as guidelines.

Availabi-
lity factor

Total avail-

No. of shifts in operation
able time

Actual
available

Average Schedule
No. of days; per yr. in

Average Average
utilisation utilisation

factor per year in

in hrs, time in hrs, yrs. (8 mon- hrs. 4 X5
2X3 ths) hr, 67
1 2 3 4 5 6 7 8
One Shift 8 0.9 7.0 200 1400 0.85 1200
Two Shiflts . 16 0.8 12.5 200 2500 0.80 2000
Three Shifts 24 0.7 16.5 200 3300 0.75 2500

Range of Schedule hours, depending on the working days (150 days to 250 days) available in a year.

1000 to 1700 hrs.
1800 to 2800 hrs.
2400 to 3600 hrs.

Single Shift
Double Shift
Three Shifts

2. Equipment Life & Depreciation,
See Appendix 8.4.

3. Stand-by equipment and component,

Operating Conditions

Stand by equipment as a percentage of
the actual Nos. of equipment required.

Stand by components as a percentage
of the total cost of equipment.

Single Shift
Double. Shift
Three Shifts

.
b.

C.

10 5
) 7
25 10

4. Repair Shops.

(a) Field Repair Shop

The scale of provision for floor space may be
generally estimated at 50 to 60 sq.ft. per machine
(where the size of the machine is small), and

100 o 120 sq.ft. per machine (in respect of
heavy earthmoving machinery items).

An equal uncovered floor area with concrete
floor, is also additionally required to be provi-
ded in the field repair shop.

(d)y Main repair Shop

The scale of provision for covered floor area
would be estimated at 150 to 180 sq. ft. per
machine for a total No. of machines to be ser-
viced in the shop. The uncovered hard surface

floor space in this case may be 2% to 3 ~times
the area of the covered floor space set aside for

the machine.

The cost of the covered and uncovered floor
space and the sheds to be provided for the field
and main repair shops may be estimated at
1.59% to 29, of the total cost of Equipment to
be serviced in the Shops.

5. Repair Personnel.

The provision of skilled men for mainten-
ance and repairs may be at the rates of ‘4 men
for every ‘4" machines for single shift work; ‘2’
men for every ‘3 machines for two shifs’ work;
and ‘5 men for every ‘2 machines in 3 shifts’
work.

(xxxv)
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The skilled men would include persons in
the categories of:—

(1) Mechanics

(2) Fitters;

Senior or Junior;

(3) Electricians;. and

(1) Oilers and Greasers,

These figures are for guidance purpose only.
The actual requirement would, however, de-
pend lLargely on the type of organisation created
for maintcnance and repairs of machines and
the provisions made by way of standby com-
ponents and cquipment etc,

Requirement of personnel for supervision,
which would include TForeman, Assistant Fore-
man, Chargeman etc,, would be of the order of
about 10% of the strength of repair and main-
tenance personnel,

The provision of unskilled persons for such
jobs may be estimated at 109, of the skilled
hands provided in the shops,

For emergency repairs an extra provision to
the extent of 109, may he made requirement of
staff.

Normally, the requirement of personnel for
preventive maintenance work would be com:

mensurate with the particular items of work,
a team would be assigned to carvy out. Adjust-
ments regarding number of persons to be placed
in the tcam would have to be done from within
the overall provision.

6. Shop Equipment & Tools,

A provision of 4 to 6%, of the cost of cquip-
ment should be made for the purchase and ins--
tallation of shop cquipment and tools.

7. Repair Provision,

Sec Appendices 8.4, 8.8 and 8.9 for cvaluating
spare part provisions. The labour charges could
be estimated at 109, to 15% of the cost of
spare parts.

8. Provisioning of Spare Parts.

The planning for procurements of spare parts
should be donc on the basis of two years’
requirements in case of imported items and one
year for indigenous items, The initial spare
parts purchased with the machine should be
allowed upto 209 in the case of imported
machines of certain types, if put to 8 shifts
usc. Initial spare parts should be arranged
to- an extent of 109, cven with indigenous
equipment,



CHAPTER 1

APPRAISAL OF THE CONSTRUCTION PLANT AND EQUIPMENT
IN THE COUNTRY

In the past two decades, the construction
industry has made  rapid strides  towards
mechanisation.  There has been rapid tech-
nological progress in equipment development
to meet the requirements of increasingly
large and  complex  construction projects.
Simultancously, with the advance in techno-
logy in other industries engaged on produc-
tion of minerals and mctals ctc., the need for
higher production at intcrnationally compe-
titive prices has also  led to automation/
mechanisation.  All this necessitates  subs-
tantial investment in capital plant and machi-
nery.

The expanding range of required skills neces-
sary for the success of mechanised operations
and automation and the nced for cconomy
in the end cost of products produced by the
equipment have been the foremost problems
facing the management.

The magnitude of the problems involved
has  sabstantially increased — commensurate
with the increase in population and variety
of cquipment in the country. In order
to identify the problems precisely in relation
to equipment in usc on diflerent operational
activities, it would be necessary to start  with
an appraisal of the construction plant and
cquipment in the country and the level of
investments made towards  cost thereof. A
review of the character of this collection and
identification of the individual units  would
help determine the precise nature of problems,
Accordingly, it may be only logical to start
with the background and history of growth
of equipment population in the country.

1.1. Background and History

The history of the construction plant and
equipment in India could be casily divided
into the preindependence  period which re-
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flected a very slow process of mechanisation
and the period  of rapid growth of this pro-
cess thereafter,

1.1.1 Preindependence Period

The evolution of construction  plant and
cquipment is just  another product  of
the attempts of man to be a master of his
and to shape it to his naxi-

Mechanised development  in
industry,  communication, construction and
agriculture  has inevitably meant, advances
in economic growth. All these dependent
on moving the earth and mincral deposits
from the surface of carth or below it and
quite often from underneath the water in the
rivers and in the ocean, The abundant resour-
cés in India though providing rich reserves of
economic value, remained unexploited practi-
cally in the pre-dindpendence days.  What-
cver exploitation was  done  remained  at
a slow pace. When planning  com-
menced in proper earnest in thi direc-
tion, it was necessary to obtain  help from
outside sources in the shape of equipment,
services  of professionals and cngincering spec-
cialists and other expert personnel which weve
not availahle domestically. All  rthe same,
import of such man powecr, [inances and
the requived items  of cquipment  into the
country was done in a discrect and restricted
manner and dependence was  maintained on

environinent
muam henelits,

the country’s own man power,

The country  thus had only a  few
of the construction  and mining  cquipment
ctc.. in the pre-independence period. Specimens
of exploratory equipmcnt,
ment, excavation cquipment, cte, etc., as then
brought to India arc still available in remote
corners of the country to give a reminiscence
of the past,

handling cquip-

Organisation and mcans to undertake large
scale activities related to construction of dams



for water resources and land reclamation etc.,
etc., were developed in a co-ordinated manner
over an extended period after independence.
Inspite of the restraint sounded by the hnan-
cial resources, which no doubt, did put a curh
on such activitics, to some cxtent and for some
time, it has been possible to implement various
schemes that were both technically and eco-
nomically feasible. The element of time, how-
ever, being most  important for the overall
economic growth of the country, for which
the rich rescrves and resources were to play
a very vital role (being essential to electrifica-
tion and industrialisation,  agricultural pro-
duction, land reforms, mining production and
communications, etc.), the colossal man power
available in the country has had to be utilised
judiciously only on such jobs as did not afford
physical limitations for manual labour and
recourse was taken to mechanisation in various
other fields with a view to augmenting the
pace of development of resources and other
allied activities incidental to these felds.

1.1.2 Post-Independence Period

In the postindependence period, the
native skill soon developed to a degree of spe-
cialisation in various fields to augment the
development resources. In the process, how-
ever, certain limitations had to be faced' in
the matter of selective choice of equipment
and tools to achieve the progress in develop-
ment in various fields.  The items of equip-
ment—referred  to as tools, as imported ini-
tially or acquired through Defence surplusscs
from various Depots in the country after the
ond World War, did not facilitate the best
choice of equipment relative  to the works
where these were to be employed.

1.1.8 Presenl Siluation

Fven subsequently, as is generally true of
growing economy in a developing country,
the scanty foreign exchange resources of the
country  necessitated  import of equipment
from limited sources abroad  which fur-
nished loans/credits/aid  for development ot
the country. Gradually, however, with
partial improvement in the country’s —own
resources and hetter position on the economic

front through somewhat growing foreign ex-

change reserves, selective choice of cquipment
could be made to some extent. As of present,

the country has come to a pass where, with
the progressive development of indigenous
manufacture of such cquipment in the coun-
try, and a far better position on the cconomic
front vis-a-vis foreign exchange resources, it
has been possible to make judicious selection
of cquipment for different operations in vari-
ous [iclds based on proper cxercise of plant
planning and economy in the end cost of pro-
ducts.

1.1.4 Trends in equipment design and applica-
lions

The benefits which have accrued  to vari-
ous programimes on which intensive use of
cquipment has been made, from research and
development of equipment, have  been sub-
stantial.  Some of the more significant deve.
lopments include:

(1) substantial increase in  available capa-
city, particularly in earthmoving units
and installed plants and other mining
equipment;

(2) greatly increased use  of
tyred equipment;

pneumatic

(8) introduction of automatic controls for
improving matching performance and
minimising operator fatigue and pos-
sible human errors;

(4) greater portability of some items of
equipment like mixing plants and other
major units;

(5) multifunctioning machines which per-
form several jobs in a single pass—
mainly in relation to road construction;

(6) reduction in basc weight of hauling
units, whereby payloads can  bhe in-
creased.

Such developments in basic equipment de-
signs have resulted from the development of
basic equipment components.

Even though the devclopment in equip-
ment designs and applications abroad  have
heen very remarkable, for various reasons, the
sclection of equipment for application in diffe-
rent fields of work in the country has had
to be made in a restricted manner mainly
in view of the gradually devcloping experi-
ence and skill in the use of sophisticated equip-
ment or modern machines; the slow pace of



development of production in different fields
where exploration and exploitation still finds
4 fair amount of overlap and finally due (o
the scanty reserves of foreign exchange which
could be sparced for investiment in procuring
a comparatively smaller number of imported
machines for distribution over a large num-
ber of projects  where the work had to be

done simultancously.  Another  rcason for
not using the largest of the machines avail-
able abroad on similar jobs in India, is the

possibility of some of the costly sophisticated
machines being rendered idle  for long periods
of time in absence of some of the minor parts
which  have had nccessarily to be imported
from the country of origin of equipment, thus
resulting in possible blockade — olb investment
unproductively.  On all considerations, therc
has been a judicious sclection of the size and
type of equipment for given job conditinns,
programmes and applications in various fields
in the country.

The new projects that are now being planin-
cd-—whether in the Irvigation and Power Sec-
tor in the mining sector, arc mcticulously
designed for maximum cconomy in cnd cost
of produacts to be produced by the machines;

and it is being attempted  to introduce the
Jarge sized machines of modern designs - and
high degree of sophistication.  Yct, the ulti-
mate salvation from cngincering — economy
stand point, would lie in ready availability

of such equipment in the futurc from indi-
gCNOUS SOurces. No wonder, at  present even
with the most modern machines in use in the
country in different ficlds, the cost of the mar-
ketable products cannot stand easy compcti-
tion with other producers of same commodities
The compzu‘atively lower labour
all the samc partially

abroad.
costs in the country

compensate for such a handicap and still
make certain  marketable products fairly

competitive in the world market,

1.2 Population of equipment

Stock taking of the equipment, as now
available in the country, has been done by
the Committce by  requesting the users of
equipment in various scctors to render the
necessary information.

The principal users owning the equipment
arc identified as under:

o

&

1. Lyrigation and  Power
truction  of Dams,
hydro-electric
Power Plants, etc.

Projects—cons-
barrages,  canals,
Schemes, Thermal

2. Mining Industry—including Iron Ore

Mines, Coal Mines.
4, Minerals and Metals,
4. Road Building,.

5, Land Reclamation and Agriculture,

6. Port Development; and

7. Industry in general (Material handl-

ing and processing equipment).
1.2.1 Information Rendered by lhe Users

users
been

The information as rendered by the
of equipment in the country has
stracted and placed at Appendix 1.1

ab-

Based on the information given by the users,
cquiptment worth Rs, 3000 million approxi-

matcly is available in the country in various

ficlds of application in different sectors, The
figure indicates the actual purchase cost. By
number, the census shows the figures at
16000 picces approximately in major cate-
gories,

Due to inadequate record keeping by the

users, as brought out later in the report, the
information given with respect to value and
number of machines may not be exact and
once could expect substantial  deficicncies and
The Committee would, there-
fore, like to qualify the accuracy of the infor-
mation by the insufficiency to the extent and
the manncr in which this has been furnished
by the users.

discrepancics.

1.2.2 Information as Rendered by Dealers

An attempt was also made by the Committece
to secure information from the accredited
agents/distributors  of foreign principals in
India, dealers and suppliers of equipment and
other established importers  of equipment, so
that this could bhe compared with the statis-
tical information obtained from the users and
discrepancies located to the extent possible,
in respect of the total figures and value of
cquipment available in the  country. The
information as rendercd by the dealers is at
Appendix 1.2.



in the past varying figures of value of such
cquipment have heen given by the dealers,
yanging from Rs. 2500 million to Rs, 4000
one single organisation
and Construc-

million,  kKven now,
—Tractor and Farthmoving
tion Equipment Distributors’ Association,
which represents 14 principal equipment
dealers in the country, have reported that the
c.i.f, value of the cquipment available in the
country is Rs. 3600 million.

1.9.3 Reasons for wariation in Figures of
Population as supplied by Users and as
Rendered by the Dealers.

The difference in the two figurcs  of value
of equipmcm‘ available in the country—once
based ou the information given by the users
of cquipment and the other as reported by the
suppliers/dealers  of equipment  based on
the supplies made by them in the past 15 o
20 years, is mainly  due to the  following
1CAS0S —
1.2.8.1 Lffect of devaluation

The suppliers have taken into account the
effect of devaluation on the sale price  of the
wachines supplied in the country prior - to
the devaluation of the Indian Rupec, whereas
the users of equipment have not taken this
into account in the figures of purchase value
of machines reported to be available.  If
the comparison is to be made on “preseut
worth” basis, the difference will be narrowed
down.
1.2.3.2 Information not received from a part of

lhe users.

The figure of value of cquipment as  report-
¢l to be avalable with the uscars is based
on the veturng filed by pzﬁ*ticulur users only.
[t is likely that similar equipment,—specially in
the class of material handling equipment, like
Cranes ete.,, would also be available in the pri-
vate scctor—industrial concerns. The differcnce
in value may partiaily be accounted for by
such equipment  not incduded in the compila-
tion.
£ 2.8.3 Parl of equipment out of circulation

Some of the machines or equipment other-
wise accounted for in the total value of equip:
ment supplicd by the dealers, may  be out of
circulation, being no longer in use and there-
fore extinct. The users at their end may not
have reported such items to be on their lists of

available  equipment.  The value of such
extinct  equipment may have, therefore, to
be discounted from the total value figures re-
ported by the supplicrs/dealers.

1.2.4 Assessment by the Commitiee

Based on a general assessment of the infor-
mation received from the users of cquipment
and the suppliers/dealers of equipment in
the country, the valuc of construction plant
and cquipment in usc in the country and its
population at the end of 1970, may be approxi-
mately  reckoned at Rs. 3500 million and
20,000 numbers, The Com-
mittec considers that for fulure  reference,
only these hgures be rveckoned with,

respectively.

1.2.5 The Value cf Equipmenl added vyear
after year

The value of cquipment added  year after

year, as compiled  from the data received is at
Appendix 111,

J.2.6 Value of new equipment added in
5 Years’ Pertod from 1956-1970

The figures are as follows:—

5.No. Period Value of
cquipment
added (Rupc-
es in lakhs)
1. 1956-1960 . . . . . 3600
2. 1961-1965 . . . . . 10000
3. 1966-1970 . . . . . 13000

It may be scen that major additions  of
cquipment  have been made in the last de-
cade during the vears 1961 1o 1970.  The
additions during this period were almost 809
of the total.

From the year 1963 onwards, equipment worth
over Rs. 20 crorcs has been added each year
upto the year 1970—in some vyears, the figures
have touched Rs. 24 crores to Rs, 37 crores
annually,  For the nine years [rom 1960
to 1969, the average . number  of machines
added annually was over 1100,

Prior to the year 1956, the additions were less
than Rs, 100 lakhs a year, except during the
years 1953 and 19556 when these were of the
order of Rs, 207 lakhs and Rs. 146 lakhs
approximatcly,



1.8 Sector-wise Distribution of Equipment

The census of equipment veveals that the
major owners of equipment in the country
arc the Government/Public  Scctor  Depart-
ments. It was, therefore, considered desirable
to evaluate the distribution of equipment in
diffcrent sectors i.c., various Government De-

partments and agencies and the private sectot,

The distribution in various sectors is  de-
tailed in Appendices 1.3 to 1.7, the value and
number of the equipment in use with different
sectors being:

S. No. Sector

Appendix No. Available equipment

Value in Rs, lakhs

I, Statc Government Departments (including I&P) .

2. Central Government Departments (including I&P)

Government bodies/CGorporations/Public Sector Undertakings . 1.5

3
4, Private bodics

I&P Sector alone . . . . .

o

Numbers.

. 1.3 13271.38 7542

. . 1.4 4455.72 3788
8778.73 2897

1.6 2651.79 1438

1.7 13924.85 7474

In terms of value of cquipment in use in
particular sectors, the TIrrigation and Power
Sector is the largest single Sector having aboug
859, of the equipment available in the coun-
try.  Morcover, timewise also this Sector has
had the maximum experience in the use of
heavy construction  plant and  equipment.
Large scale mechanisation of  construction
work on multipurpose projects, Hydro-Elee
tric Schemes  and  Irrigation  Projects,  cont-
menced immediately after independence. “This
scctor has largely  helped in  training the
man power on such equipment and such train-
cd hands have been deployed on machines iin
various other Scctors, where use of such equip-
nment started from the mid-50's,

14. Categorles and Makes of Equipment
The broad categorics of items of construc-

tion plant and cquipment in use in the coun-.
try are as follows:—

I. Exploratory equipment.

2. Power Generation cquipment.

I . .

8. Earthmoving equipment.
4. Tunnelling equipment,
5. Quarrying cquipment.

. Crushing,

Screening
Plants.

and Processing

~X

. Concreting equipment.

8. Road Building Equipment.

9. 'I'vansport & Material
ment.

handling equip-

10. Compressed air cquipmeut.

L1, Miscellancous  cquipment.

The equipment in use  includes, besides
items of Indian origin, the machines imported
mainly from the following countries: US.A.,
UK., West European Countrics, East Euro-
pean Countrics, Russia, Japan, Canada, Aus-
tralia, Sweden, Belgium ete. A majority of the
imported equipment, however, is of U.S. ori-
gin.

L.h Assortment of
Equipment

Makes and Models of

The cquipment as  now available in the
country represents a galaxy of assorted makes
of machines of different origing and  a large
assortment of the categories thercof.  While
the reasons for such a position being  allowed
to arisc arc being discussed in the later por-
uon of this Chapter, the point regarding mul-
tiplicity of makes in cach category of equip-
nient is being illustrated in what  follows.
L3.0 Multiplicity of Makes of Each Calegory

For this purpose, the Committce have taken
up only the principal categorics listed here-
after, which account for over 859, of the value
of the total cquipment.



L5.LT Power Shovels and Cranes  (including
Draglines,  Buckelwheel Excavalors,

Mucking Machines and Dredgers, cle.

The principal makes of these machines in
usc in the country are as follows:—

American, Austin-Western,  Brisco, Bucyrus
Erie, Clyde, Coles, Demag, Drottskid, Eimco,
Federal, Fowler, Goodman, International Har-
vester, Hind Marion, Jones, Lima, Link Belt
Speeder, Lorain, Manitowac, Marion, North-
West, Osgood, P&H, Polish, Priesman, Quick-
way, Ransom & Rapier, Rumanian, Russian,

Ruston-Bucyrus, Skoda, Super, Tata P&H,
Unikop, Washington.  Besides these 85 de-

fined makes of machines 111 this category, there
is still a larger variety of makes, specially in
respect  of  Cranes, which are of German,
French, Polish and British ovigin.

Of recent times,  however, the population
of machines in this category, of Indian origin
has been substantially  increasing.  Nearly
700 machines of Indian origin  have been put
to use in the country in the pust decade. These

are chiefly in the duss of Power  Shovels,
Draglines, Cranes, ctc.
It mway not be necessary to give  further

details about the size of the machines in vse
which vary in relation to IExcavators {rom
8/8th cu. vd. bucket capacity to 35 cu. yds.
bucket capacity machines. The combina-
tion of sizes and makes would illustrate the
complexity  of the combination of machines
to be properly looked after.

The largest population of machines in this
category is that of P&H/Tata P&H Make.
1.5.1.2 Tractors and front end loaders—Crawler

mounled and wheeled

The principal makes of these machines in
use in the country are as followsi—

Allischalmer, Catepillar, Dutra  (Hunga-
rian), Kimco, Euclid, Fiat, TFowler Marshal,
International-Harvester, Hanomag, Komatsuy,

Michigan, Oliver Cletrac, Richard Conti-
neutal, Russian, Tigar, Track Marshal, Yugos-

lavian.

Besides the large number of makes  of
Tractors as above, it i noteworthy that in
most of the popular makes, there are 6 to 8
modecls of each make in use in the country.
‘This is mainly true of Allischalmer, Caterpillar

for ™

and  International Harvester  Make Tractors
ot U.S, origin, and Komatsu make Tractors of

Japanese origin,

The population of Tractors as an item of
construction plant  and equipment (Heavy
Larthmoving  Machines)  singly accounts for
about 1/3rd of the total population of mach
iues  of all categorics in the country (exclud-
ing the item of Air-compressors). In addition,
the large number of  Agricultural Tractors
(Wheeled), in use in the country, have been
cxcluded [rom consideration in this case.

The largest population of machines in this
category is that of “Caterpillar” Make.

1.5.1.3 Dumnpers (Off-the-Highway lype)

Ihe makes of Dumpers in use in the coun-
try arc as follows:—

Avcling-Barford, Balmer-Lawrie, Cater-
pillar/Caterpillar-Athey, Euclid, Foden Inter-
nation-Harvester, Kochring, LeTourneau, Le
'1'0ur11c;1ufWestinghuuse, Leyland, Mack,
Mogurt, Muirhill, Perlini, Reo, Russian,
Scammel, Sudwerke, Sterling, Tatra, Terra-
cobra, Terex, Titano, WABCOQ.,

Lin addition to the 24 makes of Dumpers in
the ‘OFF-'THE-HIGHWAY-TYPE’, as indi-
cated above, the cquipment owners have added
large fleets of Tata Dumpers, Bedford Dum-
pers, Leyland Dumpers, all of indigenous make.
These are generally for “Highway applica-
tion; but with properly maintained haulroads,
most of the contractors and mineowners have
taken to the use of such Dumpers for ‘Off-the-
Highway’ application.

During the last five years, the indigenous
manufacturc of Dumpers has tried to catch
up well to mecet the requirements of the uscrs
m different scctors. * “WABCO’ Dumpers and
“Terex” Dumpers (in lien of the old Euclid
Dumpers), have started being produced in
the country.

The largest population of Dumpers  in the
country is that of ‘Eudid’ make,

As in the case of the previous two cate-
gorics of equipment, in case of Dumpers also,
the range by weight of pavload capacity of
the Dumpers is very wide—it covers 7-T pay-
load capacity to 72T payload capacity.



1.5.1.4 Scrapers (molorised and towed)

The principal makes of equipment in this
category of cquipment in the country are
as follows:—

Allischalmer, Birdey, Blowknox,
Caterpillar, Euclid,
Harvester,

Carryall,
Hindustan, Intcrnational
LaPlant-Choate, LeTourneau
Westinghouse, Ouion, Russian.  "T'erracobra,

Wooldrige, WABCO.

Size-wise, the range covered is 7 cu, yds. to
24 cu. yds. .struck capacity,

In respect of Motorised Scrappers,  indi-
gencous manufacture commenced over G years
ago. M/s. BEML  are the manufacturers
in India, manufacturing LeTourncau Westing-
house/WABCO Make Scrapers.

In respect of Towed Scrapers, the manu-
facture thercof started over 7 years ago  in
the country. The  Scrapers manufactured
are ‘Hindustan’ Make.

The maximum population in this class of
equipment is that of LeTourncau Westing-
house / WABCO Make.,

1.5.1.5 Motor graders

The principal makes of equipment in this
catcgory in the country are as follows:—

Adams,  Allischalmers,
Bristand, Caterpillar,
national Harvester,

and WABCO.

Austin-Western,
Galion, Gradall, Inter-
Huber-Warco, Russian

The population of Motor Grades in the
country is rather small.  Considering  the
overall population of equipment in the coun-
try in the earthmoving machinery  class, the
nced for Motor Graders would certainly  be
more.  Motor Graders are a very essential
tool for the upkeep and maintenance of
haulroads on construction jobs,

In special consideration of the road build-
ing programme, if mechanisation is resorted
to, the extent it as is generally done in High-
way construction  in countries abroad, the
requirement of Motor Graders in the country
could be substantially more  than the present
off-take level,

Motor  Graders of indigenous  origin—
WABCO Make, are now available in the
country. However, the indigenous machine lies
in the horse-power range of 115 only. For
heavy earthmoving jobs, heavier duty  Motor
Graders are required.

1.5.2 Faclors Responsible for the Assoviment

The information covered by the preceding
paragraph 1.5.1. reflects  clearly the galaxy
of owsorted makes of cquipment in individual
major categories of machines,  The ques-
tion has often heen raised, “Why cannot we
standardise on cquipment; and where is the
need for so many makes to be put to use?”
The question is aptly put, if the overall objec-
tive is hetter maintenance at  least cost and
optimum  utilisation of equipment, besides
scaling down of inventory of spare parts for
such costly machines. The cost of the machi-
nes ranges from Rs. 1 lakh to Rs. 100 lakhs
per machine or even more in some cases, spe-
cially for large capacity Face Shovels, Walk-
ing Draglines on coal Mining  work and
Bucket-wheel Excavators on Lignite  Mining
operations,

‘The following paragraphs indicate the main
factors which have largely accounted for
collection of a large variety of machines by
makes and categories.

1.5.2.1 Awailability of foreign exchange

Ready availability of foreign exchange from
lirnited sources has most often made it impera-
tive for equipment to be purchased from a
particular country.  Furthermore, the pres-
cribed conditions relative to individual loans/
Credits/ Grants, have heen of a nature as to
restrict the purchase more often from a single
country and to buy equipment against the
cheapest  tender, There have  been  cases
where even at intervals of six months to one
vear, in respect of purchases made from a
single country, different makes of machines of
identical specifications had to be purchased.
This cntirely defeated the basic fundamental
of ‘Standardisation’.

In many cascs, with progressive develpoment
of work in certain fields, c.g., Coal Mining,
TIron Ore mining, land reclamation etc., etc.,
import of equipment had to be made against



loans/credits from different countries at diffe-
rent timies,  thus resulting in multiplicity of
makes of equipment of different countries’ ori-
gin on the same job.

In certain sectors, the work on individual
projects having heen financed under different

forcign  loans/credits, necessitated  purchase
of equipment from individual loan giving
countries,  Different projects were tied up

with different countries; and hence, different
items of equipment in the same category got
collected at different locations.

The Government of India did constitute a
Committce of Experts on Standardisation of
Earthmoving Machines consistent with the re-
commendations made in the first Construc.
tion Plant & Machinery Committee Report,
This Committee, however could not cffective-
ly progress due to constraints in the matter of
selective choice of  equipment arising from
the scanty foreign exchange resources of the
country and the prescribed  conditions laid
down by various loans/credit-giving authori-
ties in  respect of purchase of equipment
against those loans and credits.  If the prin-
ciples and guide-lines laid down by the Com-
mittee of Experts on  Standardisation | of
Farthmoving Machines had  heen followed,
only a few machines of untried makes would
have been brought to the country for tests and
trials in the first instance, whereafter, the per:
formance data, technical specifications and the
construction  design  features ctc.,, could have
been wholly examined and evaluated by that
Committee, and decisions properly taken as
to whether the new makes of machines be
included in the List of Standardisation framed
by them, or its import in the country dis-
allowed,

Considering these principles and guidelines,
quite a few makes of equipment might not
have found the approval  of the said Com.
mittce and the equipment might not have heen
imported from certain sources, Howecever, as
alrcady indicated in the preceding paragraph,
such imports were considered incscapable if
the commitments of work in certain areas had
to be honoured and certain programies cxe-
cuted in given time, but at a comparatively
higher cost due to comparatively sub-standard
performance of these machines,

1.5.2.2 Purchase against lowest bid

The normal financial rules regarding pur-
chase of equipment ctc, have generally war-
ranted purchases against lowest bids.  lLiven
il those lowest bids were further classified as
Towest technically acceptable bids’, the selec.
tive cholce of equipment was limited to the
makes of equipment  meeting the technical
specification given in the  Notice Inviting
Tenders.  The experience of various users of
equipment in the country in respect of perfor-
mance of particular makes and models of
machines, was taken into account in very cx-
ceptional cases in making a preferential choice
of one or the other make of the machines in
the same category as offered by the tenderers,

1.5.2.8 Plant planning based on inadequate date

~ Most often, project cstimates are  framed
mainly with a view to sceking nccessary tech-
nical approval for commencement of the work
on the project. At that stage, itemised tech-
nical details of individual items of work to he
executed are not clearly spelt out.  In fact,
in many cases, cven the exploratory data is
not complete.  The normal plant planning
exercise which integrates the working condi.
tions, the phased programme of work accord-
ing to a prescribed time schedule, the quant-
ties of different items of materials available
from given sources, and various other job
conditions, is generally not done at that stage.
What is actually done is to decide upon pur-
chase of certain items of equipment in diffe-
rent categories, considering  these to be gene-
ral nature requirements for the job.,  Bulk
purchases of equipment arc made subsequent.
Iy, when it is difficult to consider the standar-
disation aspect properly,

1.5.2.4 Inadequale records and collection  of
data on performance

Most often sub-standard equipment have
been purchased duce to lack of adequate infor-
mation on performance of such equipment work-
ing with other users.  The performance of such
sub-standard cquipment being  very unsatisfac-
tory, collection of other equipment to complete
the job during the peak period is resorted to.
Such collection contributes to the assortment
of equipment with the user.

Very little effort, if any, is generally made in
the direction of collection of information with



regard  to performance  of  various makes
and types of cquipment  from those  users
of equipment who had have considerable cxpe-
ricnce with such cquipment over periods extend-
ing 6 1o 8 years, or even more, Procedure to
be laid down for collection of performance data
from such users has been discussed in detuil
in Chapter 6—~"Interdepartmental  Coordina-
tion in matters relating to Construction Plang
& FEqguipment,”

1.5.2.5 Changes in models due to fasi develop-
ment

Another important factor, generally contribut-
ing towards collections of large number of makes
of equipment in the  country, is the rapidly
changing models of equipment in forcign coun.
tries, with total discontinuance of some of the
models of machines in different makes.  Some
times, even the manufacuring plants have com-
pletely closed down due to the Companies char-
ging hands and getting merged with some other
reputed manufacturers making different ‘makes
ol cquipment in the same categorices.

There has been tremendouns technological ads
vancement in the development of heavy  carth-
moving machines over the last two  decades,
The revised versions of particular models of
cquipment have heen  introduced from dme 1o
time incomporating substantial - changes and
improvements in the technical design and cons
traction features of the components used on
the machines, and consequently the technical
characteristics of performance  of the machines.
Purcly commercial necessity 1o score a point
over competitors, sules gamuts, gadgetiing often
for the sake of it, have also contributed to a
certain extent to frequent change of modcls.

In order to illustrate this point, the Com-
mittee have made a case study with regard to
such development 1 the productline of one
make of equipment, viz, “Caterpillar™.  As a
result of this case study, it is observed  that in
the Caterpillar DR “Fractor, approximately 850
najor improvements have been huilt into the
machines since the time of its first introduc-
The Horse Power of
the Diesel Engine used on the Tractor has been

tion in the year 1935,

almost doubled over this period--the present
Horse Power rating being 9270. Furthermore,
during 50’s  IFlvywheel Horse Power of the
7—2 CW&PC/ND/75

Caterpillar D8 Tractor was increased from 148
to 235 and the weight of the machines wus
increased by 10800 Ihs. Subsequently in the
Undercarriage components, where lubrication
was carlier recommended cvery 10 hrs., the
components were made life-time lobricated,
Following is the table  showing models of
Caterpillar - equipment in different  categorics
as during the 1950°s and as doring 19607,
NEW PRODUCTS OV THLE 1950
Wheel Tractor Scrapers :

DWI15*

DW20*

DW2*

No. 619%

Track-Type Traclors:
DY

Scrapers:

435 463 491
No, 20% 442% 470%*
No, 21* 428%* 436%
No. 60 i

Loaders:

933 'I'raxcavator®
955 Traxcavator
977 Traxcavator.

Molor Graders ;
No. 11
Pipelavers :
583
572
New engines, hulldozers, rippers and controls,

#Non-current,

NIEW .l‘ROI)UCTS OF THE 19607 .
Wheel Loaders

Wheel Tractor Serapers — Wheel Dozers
613 824 9492
J621 834 a88
621 Compactor QB0
(Crrrently)
627 824(825) 950
8$34(835) 944
631 922 %
6G32% 930
633 920
611
650
631
657
660
666

*Non-Current



Track-Type Tractors Trucks
Dual DY 769
-5 770%
Pipelayers Traxcavalors Molor Graders
94 983 No. 120
561 951 No, 16
571 941

*Non-current,

A Comparative study of the new equipment as
of 60’s and as 50’s would clearly reveal the
change in models. Accordingly, the multipli-
city of models in given makes of equipment, as
amassed in India, specially when cquipment has
had to be largely imported in absence of indi-
genous cquipment.

The implications of the change in models as
in case of Caterpillar Fquipment, when consi-
dered in rclation to various other makces men-
tioned against each major category of equipment
in paras 1.5.1.1. to para 1.5.1.5, can bhc readily
understood o explain the number of makes
and models of such cquipment in usc in the
country. This, however, is an inescapable
position and has to be faced hy anyone using
imported equipment.  As long as indigenous
manufacture of such equipment docs not get
developed to the required extent in the country,
the position will continue to be a source of
anxicty. The partial remedy, that can -be
introduced, is by way of making preferential
choice of equipment limited to known and tried
makes and models thercol as have given satis-
factory performance, supported hy proper ser-
vice by the dealers/distributors/foreign  prin-
cipals in the matter of technical know-how for
repairs and maintenance  and  the supply of
spare parts etc,, therefor,

1.5.2.6. Attitude of the Users

Inspite of the difficultics faced hy the users
country with regard to
due to

of cquipment in the
satisfactorily utilisation of equipment
non-standardisation and assortment of various
makes of equipment, the desire to purchase such
non-standard cquipment is still in existence with
scveral users in the country,  Tn most of the
cases, the users i the country do not reconcile
themselves (o use the indigenously available
machines and simultancously  contribute to-
wards the improvement of their quality through
constructive suggestions.  Instead, they pro-
ject the conviction that the performance of the
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not of the desired
Some of the users, in order to avoid
purchase of indigeous equipment, prepare tech-
nical specifications of the cquipment  required
for a given job in such a manner that the indi-
genous equipment may not meet the required
specifications and thus not find a place in the
compctition,  In this process, they sometimes
prefer to import non.standard cquipment which
are never tried hefore in the country,  Such
attitude on the part of the users has to be climi-
nated so that best use of the resources available
in the country can he made, and assortment of
machines can be reduced for overall improve-
ment in utilisation.

indigenous equipment is
standard.

1.6 Indigenous Equipment

Indigenous manufacture of items of construc-
tion plant and equipment started in the carly
60’s, covering initially only a  few makes of
machines in some categories and of small and
medium sizes.  The modest beginning so made
produced small quantities annually. Over the
last decade, however, not only the quantity in
production increased substantially, but the pro-
duct mix covered by the manufacturing  pro-
grammes oflered additional new items of machi-
nes in different categorics and in much bigger
With the present emphasis on
import substitution, sclf-sufficiency  and sell-
rchiance, a still larger variety of equipment by

sizes thercof.

categorics and sizes is programmied to be manu-
factuve in the country.  Even though it will
take some more time for the total requirements
of construction industry and industrics in other
important scctors like mining cte, to be met
with from indigenous sources, it is rcasonahly
haped that the imports will be reduced to fairly
low levels by the end ol the 4ch Plan period.

Since the indigenous cquipment alone will
form the backbone of the industries involving
large scale use of construction plant and equip-
ment. it Is necessary that the programmes of
manufacture of such  cquipment be suitably
augmented, Special would have
to be taken to ensurce that the items of equip-
ment selected for manufactare are of standard
designs technically. Morcover, the quality of
the products should be such as would infuse a
fecling ol confidence amongst the users in mak-
ing future replacements of imported  equip-
ment already working with them, by indigenous
cquipment,

care also



LG Hems of Indigenous Origin

The major items of construction planc and
cquipment manufactured in the counuy are
the following:—

(1) Power Shovels and Cranes:—Shovels  of
H to 5 cu. yds. and 6 cu. yds., capacity;
Crawler  Cranes upto  80-T capacity;
Mobile Cranes  upto 15T capacity;
Truck-mounted Cranes upto 2477 capa-
city.

Dumpers:—15-T and 35-T Payload capa-
city.  (The manufacture of 25 to 27-T.
pay load capacity Dumpers s about to
commence  from end of 1971),

(iii) Scrapper, Motorised:—- 14.7/18 cu. yd.
Capacity; Scrappers Towed—10 cu. yds.
to 18 cu. vds., struck capacity.

(iv
™)

Motor-Graders:— 115 h.p,

Crawler-Lractorsi—95 h.p.; 165 h.p. and
250 h.p.

(vi)

Front-end-Loaders, Wheeled:— 2 i yds
capacity,

(vii) Air Compressors:—Various
L0600 clm. and cven more.

sizes  upto

In addition, Crushing Plant, Screening aud
Processing Planes, Bele  Conveyors, Vibratory
Rollers, Dredgers, Tugs and Barges ete,, clc.,
are also being nnulactured indigenously,

L2 Population of Indigenous Liguipnent
From the inforination received from various
users in respect of details: of cquipment ol in-
digenous origin in use in the country, it is csti-
mated that over Rs. 70 croves worth of indi-
genous equipment is already in operation. Chis
would make about 20 1o 25% of the total value
of the cquipment available in the country, The
information compiled on the population  of
indigenous cquipment is at Appendix 1.8,

1.6.5 AMajor Manufaclturers

The major manufacturers of equipnrent in
the country are listed in Appendix 1.9,

With the exception of Excavators of 14 cu.
vds. 08 cuoyds, and 6 cu. yds capa-
cty,  most of the other indigenous  items
of cquipment are of recent origin, . Tt will take

a period of
to get [ully

3 to 4 years for the manufacturers
gearcd up for production, to satis-
factovily meet the requirements of prospective
users of such egnipment in the country,

1.6.4 Fulure Production Programme

Though there is no clear indication of the
future programme of  manufacture of these
items, the planning in this respect as so far done
in terms of the quantity, machinewise, that will
be produced by the manufacturers in future,
is given in Appendix L10. It could be only
broadly stated that there is dive need for acce-
lerating the pace of indigenous manufacture of
principal items of construction plant and cquip-
ment so as to mect satisfactovily the future re-
quirements of most of the indentors.

1.6.5 Quality of Products

While on the subject of indigenous equip-
ment, it is considered necessary to mention (hat
the quality of the indigenously manufactured
cinipment leaves much o be desired
standpoiut ol

from
cfficiency of the
wachines and its technical performance chiarac-
leristics.

operational

Many a user has complained repea-
tedly about the problems they have faced in
gainlully using the cquipment on the job.  In
most cases, the quality of wm‘kumnship 15 not
upto the mak with the resule that breakdowns
veenr frequendy even when the machines are
new, thus resulting in avoidable  downtime,
Hence,  the availability of cquipment  of indi.
genous origin s not as wuch as a user would
normally expect. There is no doubt that such
problems have 1o be faced at the initial stages
of manutacture of the ctquipmcm; howcever,
since most of the items of cquipment are being
manufactured in - collaboration  with foreign
principals, the quality of the products could
be expected to be better than what it is. In
the opinion of the Committee there is dire need
for better quality control, specially  in respect
of the compouents and parts manufactured hy
the ancilliary industry and feed to the original
cquipment manufacturer in the country, Draw-
ing out complete and detailed technical speci-
lications in respect of components  and parts
to be manufactured by the ancillary industry,
[urnishing them with detailed working  draw-
ings and specifications of the materials to be
used, laying down work standards  for wmanu-
Lacture of those components and parts etc,, are
the few items of details to be specially cared



for.  While it is not  the intention to reflect
that due amount of care is not being exercised
in this dircction, it is only a bread-based con-
clusion that can be drawn consistent with the
performance reports in respect of indigenously
manufactured  ecquipment, as received  from
various users from time to time and put before
the Commitiee, that gquality of the end product
could be better.

1.6.6. Coordination belween Fquipment Manu-
faclurers and Component Manufacturers

During their visits to various  construction
and minin projects, the Committee were in-
formed about the breakdowns on diesel engines
and premature failure of tyres on diflerent ma-

chines of indigenous origin, A complaint was

generally made that such breakdowns and
lailures of assemblics /components  cte., occur-
red within the fivst 100 to H00 lus.  of the

operation ot the machines; and the service or-
ganisation ol the cquipment manufacturers in-
spite of taking note thereal  were unable to
to arvunge for replacement/repairs of the sanie
expeditiously.

Inso far as the dicsel engines are concerned.
the dicsel engine manufacturers and the origi-
nal equipwent manufacturers have  pecessarily
a joint responsibility to coordinate with cach
other for improvement in performance of the
engines based on feed-back of information on
defects noticed in the ficld. The  inordinate
delay in repairs to the diescl engines by the

engine manuafacturers’ scrvice stall 1esults in
avoidable  down-time of  cquipment. The
manufacturcrs of cquipmcnt have to take the
responsibility of arranging for replacement of
the engine in the event of a major breakdown
within the warranty period or to cause the re-
pairs to be carvied out expeditiously.

In respect of tyres, the cquipment manuflac-
turers have Lo make a technical assessment of
the design and constraction of the ‘Suspension

Systent” on  their machine. Subject to that

being in proper ovder technically, they  have
to move the tyre manulacturer to carry  out

a yesearch it the pranature faillure  of tyres is
duc to quality of rubber, type of construction of
the tyre cte

In any case, the equipment owner looks [or-
ward to the cquipment supplicr for assistance
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in expeditious recommissioning of the nachine

on which such unwarranted  and prentature

breakdowns occur soon after first commission-

ing of the machines.

A fecling was expressed by some that the ori-
ginal equipment manutacturers were not feeling
scized of such problems. However, on further
probe in this divection, it was verified that rhey
have moved the manufacturers ol diesel engines
and  tyres o take  corrective actions  after
proper investigation and  rescarch, Lnfortu-
nately, this was not within the knowledge of
the users.

T'o avoid long periods of  downdtime of
machines and o improve upon the quality of
the product for sustained and long term use
thercot it will he only proper that while coordi-
nation is established between the oviginal equip-
manubacturers  and the suppliers ol
components, the customers are also taken into
conlidence about the remedial action initiated.

Mt

1.6.7 Development of Organisation wilh Equip-
ment Manufacturers

The Rescarch and Development Department
and the Tnspection Wing of the oviginal equip-
ment manufactirer bas necessurily, to be proper-
ly estublished and strengthened so that the prob-
out in the arcas
where they lic and attention s paid w remedy
the technical faults in proper time and to cause
the improvements/modifications (o be intro-
production of the

lems can be saitably sorted

duced in the subsequent
machines.
1.6.8 Selecltive Choice of Eguipment Jor Manu-
Jacture

Another important aspect to be considered in
relation to indigenous cquipment is the sclee-
tive choice of equipment to he manufactored
in the country.  While has
its own reservations to make in discussing this
matter in rclation to the particular makes and
nmodels of machines undertaken for manufactune

the Conunttiee

in the country, and they consider it not too
prudent to go into this matter in this 1eport,
they think it necessary to generally refer o ihe
possible role that the techinical organisations can
play in collaboration with the DGTD iu making
proper choice of the items to be manufactured
in future,



A judidious sclection an item  of equipment
for idigenous manufacture would involve
technical  evaluation  of the technical
design and construction features thereof and a

a clean

study ol the characteristics of performance of
the  machine  under obtaining
under  different job  applications  in the voun-
try. The DGTD may take assistance from
an organisation/body comprised of represen-
tatives of major users of  cquipment in the
Pooling of experience
would

conditions

country in this respect.
of the major users of such machines
help make a proper technical assessment and
cvaluation. i

The members of that  organisation would
also be generally acquainted with the trend
in developments of similar equipment in forcign
countries.  'Uhey  would also be individually
aware of the possible improvements in design
and construction fecatwres of similar equipment
which would entail cconomy to the end cost
of the product produced by the machines, Fheir
assessieent and evaluation of the size, produoc-
tivity, cost of production, maintenance and ve-
would  be highly meaningful
in  making a  comparative swudy of “the
alternative items/makes of machines from which
sclection s to be made,

pair costs

1.6.9 Lguipnnent Planning Commitlee

[t is suggested that an Equipment Planning
Conunittee be constituted by the Government
of Tndia, which may coordinate with the DGID
in such sclection of items of equipment to be
manufactured, keeping in view clearly the past
expericnce in perfornmnce of certain makes and
models of machines of imported origin.  For
this purpose, such an cquipment Planning Com-
mittee would equip itself with complete dati ve-
garding performance of wvarious models and
makes  of machines under different conditions
ol work and use of proper cvaluation of the
particular products  proposed to be manufac-
tured. I any item of cquipment is to he
completely developed indigenously, the techni-
cal details can be certainly sorted out in an
appropriate manuer by the Research and Deve-
lopment Scetion of an industry.

1.6.10 Need jor Comnpetilion
Another important consideration that arises

in relation to manufacture of indigenous cquip-
ment is the “Need for competition,”  While
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there is no doubt that there should be greater
scope for development of costly equipment in
the public sector, but considering the quality
of the products and the compedition in price
of the product, it is necessary that there should
be more than one lor atleast
such items, where the potential of requirement
is substantial, Crawler tractors, dumpers  and
the diesel engines used o power the ecarth-
moving machines e the items of importance in
this connection,

manualacturer

This would also principally
tuke care of the export possibilitics in a better
manner with duc regard o the competition in
prices at international level, besides the quality
of the products.  The Industrial Development
policy may have to be suitably reframed to ac
commodate such thinking.

1.7 Physical Life of Equipment jn Use

While this subject will be treated in details
Later, a few observations are made in the con-
text of the appraisal of cquipment, In
the . ‘Returns furnished by various  users
of “equipment in the country, certain items
of machines, have shown to be availuble and
still working, even though these were purchas-
ed in the vears 1915, 1924, 1935-87, 1940,
1915-1950.  Of course, the  oldest picce of
equipment finding its origin in the year 1918,
is a Stcam-driven cquipment, a crane.  Simi-
larly, machines in 20°s and 30's arc also mostly
steam-driven  cquipment. No wonder, these
are still in use.

Even il we have to consider the cquipment
purchased in the 50°s which is still in use, i
can be only indicated that the aspect of ‘Tquip
ment Economics” has not been largely  taken
into account, in continuing the usc thercof in
certain applications.

Normally, due to obsolescene, an average
picce of cquipment ages out to the point of
its being discarded or replaced in a period of
8 to 10 years. For the bigger size Excavators,
Dredgers, Bucketwheel Excavators and Granes,
of course, the lile may extend from 20 o 25
vears, and thercfore, it may not be surprising
to see such cquipment still in use. But to talk
of the hreavy carthmoving machines and to con-
sider that the items purchased i 50's are
still in use when we are already in 700, it can
be only surmised that either the cquipment was
not [ully utilised while it was available, or



somehow, it has not been discarded and has
been put to use ou lighter duty work after its
cconomic life was already over.  But the ques
tion (“Do we consider the aspect of
eqyuipment cconomics  in planning our jobs
to be intensively

Arises

where such cquipment  is
So long ay most of the equipment is

and  our torcign
exchiange  resources are  vather scanty, as
they have been in the past, there is  huardly
any chotce that can be made by the equipmcnl‘.
owners in following the normal drill regard-
ing replacement of cquipment. I¢ is only with
ready resonrces of availability of cquipment that
one cun think of a phased programme of re
placeiment of equipment. Conscquently, many
have contended with the position, that as long
as the cquipment can he put to work even for
a short thine in a vear, keep it going and physi-
cally live with it even if it s very old.

used )’

of  imported  origin

The subject of equipment cconowmics also
brings within its fold the weighty consideration
of the replacement cost  of the cquipment,
While the old items of cquipment were purchis-
ed fairly cheap, the present revised models and
versions of some of those old machines cost 8
to - times as much by value, The cquipment
owneis, thercfore, feel that in terms of the pre-
sent day cost of the ranning and maintenance  of
the wew equipment, it may be morve profitable
to keep using the old machines.  "1his obscrva-
tion has atleast been made by one of the lead:
ing nscrs of crawler iractors using them in
single shift operation on land reclamation work.,
In fact, the satistical information furpished o
the Comimittee, wnply proves this stand.  In
that case, the cost of repair and maintenance of
the machines over a period of 12 to 15 vears
has heen fairly low, compared to the age ol the
machines in number of years of their use in
the country on that job.

‘The physical lite of mahines is also expressed
number of operational hours and the scheduled
lite as fixed according to normal standards. Fox
the average piece of carthmoving  machine—
specially those in the categories of Tractors,
Dumpers, Motovised  Scrapers,  Loaders, Gra-
ders, this is generally assumed at 106000 hrs.
under novmal In excellent condi-
tions the life is fixed at 12000 to 14000 hrs.
From the data received by the Commniittee from

conditions.

the users of cquipment, it is scen that some
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machines in these categories have worked for
20000 hrs. to 80000 hrs., and these are still in
usc. It has, however, not been possible for the
Committee to get the corresponding ligures of
maintenance and repair costs of these machines
during their life time of use with those cquip-
ment owners.  Hence, it 1s dilbcult to make a
clear statement with regard to the cconomiics
of maintenance and sevvice of these machines
at this stage in their lives.

"This again proves the point that we are large-
ly following a policy of: “Live with the ma-
chines as long as you can™ or “Let it spend its
physical life on the job in the country, before
it is discarded as scrap or junk.”

L3, Performance and Health of Equipment

The large capital invested in the construction
cquipment and the continuing additon of cu
pital has often vaised e pertinent question
reginding the productivity thercof,  The Gov-
croment bhas  been correctly  concerned  with
it and this subject forms a very importang re-
terence to the Committee. A gencral appraisal
of this aspect has been made in the following
paragraphs.

L8.1 Information as Rendered by the users

‘The Committee, while requesting the users to
give information regarding  equipment avail-
able and value thercof, also requested for infor-
mation on the present condition whether ser-
viccable, ‘under reparis’, ‘beyond  cconomical
repair condition’, or ‘surplus’. Based on the
information received a statement is given in
Appendix 112,

1.8.2 Scope of Lxaminalion

The items of earthmoving machines-——Power
Shovel and Granes, Crawler and Wheeled Trac-
tors, Dumpers, Motorised and 'T'owed scrapers,
Motor Graders, Grawler mounted and Wheel-
cd IFrontend-Loaders account for over 859, of
the total value of the equipment reported to he
available.,  The  Conmunittee huve, therefore,
examined in greater detail the level of utilisa-
tion ol machincs, requiremen; of spare  parts
for machines and other aspects with respect to
these major categorics of items only,

L83, doailabilily of Eqguipment

It may he seen from the details given in Ap-

pendix 112, that 669, (by munbers) of  the



available cquipment is in working condition,
while by value over 759 of the equipment is
- y

in “working condition The figure of 669
would not indicate the actual availahility since
some of these machine would remain under re-
pair, or periodic overhaul during the operating
period. If this factor is taken into considera-
tion, the actual availability of machines would
probably be stated as 539, (66 X 8) nearly.
The machines “Under Reparis™ ag at the time
ol reporting the information to the Commitice,
make 20% of the available machines by number
and 2090 by value. Machines in “Beyond
Feonomical Repair ~ Condition” account for
997 by number and 5% by value of the total
figures.

The Committee would have much rather liked
to have the availability figures on annual basis
in relation to the items of equipment reported
to be available.
records by the users of equipment would nok
have made it possible for such information to
be clearly indicated quickly. All that could he
collected by way of information velating to Tevel
of utilisation of equipment, was the figures of
working hours of cquipnient over a period of

However, the maintenance of

5 vears and that too [rom about 1/8vd of the
users of cquipment.

L&A Ulilisation of Fquipmenl!

Tt may he stated here that the percentage
figures given above in relation to total mumber
of machines and total value thercof, does not
reflect the status of utilisation of equipment,
Equipment in working condition does not neces-
sarily mean that it is being utilised productively
on the job where it is available. The actual
level of discussed in
Chapter 2 of the Report.,

utilisation is

These hgures represent the availahility of the
machines for useful work, OF course, the avail-
ability tactor of 053 or 53397 is rather low.
The actual utilisation ol the equipment would
be still lower due to various jobs/management
factors. "T'his certainly is not our aim in actual
work. We can contend with. a minimum of 669
utilisation. though it should normally bhe cx-
pected to be above 7007,
plished, the availability of eqiipment has ne-
aimed at a minimum of 80 to
when it is conventional to pro-
standby  cquipment).

For this to be accom-

cessarily to he
B39, (Specially

vide Tor 209 For new

details in
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machines, the availability [actov is taken to be
0.9 to 0.95 (or 909, o 95%).
L85 Faclors Conlvibading 1o low Ulilisalion
The following are the main factors contribut
ing towards the low utilisation of equipment: -
1. Improper pland l)l:nming.

2. Lack of proper  forward planning of
work for sustained use of cequipment,
A0 Delav in rebabilitation of surplus equip-

ment,
4. Inadequacy of maintenance management
Organisation and service facilities.
Lack of skilled staff for operation and re-
pairs and lack of training facilities.

o4

6. Lack of proper workshop facilitics.

Lack of proper planning of spare parts
provisioning.

~T

8. Tmproper working condition.
9. Lack of incentive for labour.

10, Improper management of ()pcrnlion,

The above points have heen discussed in de-
tails in the Chapter 2, Reasons for Low Utili-
sation of Equipment,

1.8.6 Suvplus Lguipanent

Information had :also heen called for from
the users of equipment regarding equipment
that is ‘surplus’ to their requirements.  Most
of the users have the category of
cquipment “hevond cconomical repairs” as sur-
plus and only a few cases are such where ser
viceable cquipment waiting idle {or want of

indicated

work, with no possibility of its further use
with the owner, has been declared surplus, Tn
proportion to the total valuc of equipment
available, the hgures for ‘surpluy’ cquipment

12.597, by number and 6.6%, by valuce.

are o

1.9 Observations of the Committee

The main object of the exercise regarding
appraisal of the construction plant and cequip-
ment in the country is to comprehend clearly
the scope of  fmprovement  in management
and control of equipment in the country. so
that the capital investment made in such equip-
meny is gaintfully and effectively used for maxi-
mum productivity. The direct benelits result-
ing from optimum utilisation of equipment,



maximum production thereby and at minimum

cost. would substantially help  the cconomic
growth of the country. The assessment as such
would additionallv help to consider ways and
means for possible changes necessary in re-
maodelling the pattern of management and con-
trol of cquipment, as well as determining the
existing areas of dificiencies in planning the
work with cquipment.  This would include
the basic elements of plant planning with due
considceration cconomical  competence ot

its productive  ability and

to
equipment and
standardisation.

L.9.1 Managerial Faclors

The acquisition of equipment for any job
and its subsequent utilisation conld be properly
accomplished only if the owner is conscious of
the need for establishient of proper organisa-
tion with competent personnel to deliver the
goods.

In addition to the observations made, “in
specific context of the analysis of information
received by the Committee, there are some ob-
servations to be made with regard to the Func
tional aspects of equipment based on visits made
by the Members of the Committee to the sites
of work where such equipment was emploved
im different sectors. These ohservations would
mainly relate to operation, maintenance, mana-
gement aund control,  repair facilities, record
keeping, cost control and acconnting, procure-
ment of spare parts, inventory control of spare
parts and planning of work for sustained usc
ol equipment on the joh. Each one of these
functional aspects of work incidental to the
use of equipment makes a separate subject under
the defined terms of reference for the Commit-
tee; and these are individually deale with in
different Chapters, Hence, it may not he neces-
sary to give any elaborate details on this ac-
count at this stage

1.9.2. Management and Control of Equipmen!

Tt may be siated that with the exception of
a few cases, where a fairly sdientific approach
to the work of proper selection, upkeep and
utilisation of cquipment had heen made, in
most of the other cases, the basic fundamentals
of the science and art of carthmoving had not
been discernibly grasped  for effective imple-
mentation of the programmes on which the
cquipment was cmployed, The main  deficiency
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was noticeable in proper managoment and con-
trol of the equipment—mainly the coordination
between the actual user of equipment in the
ficld and those in charge of maintenance and
repair ol cquipment as well as the procure-
In some
even the forward plinning for work had not

ment/purchase organisations, cases
heen done with a view to sustaining the equip-
ment in use of the Project continnously.

A few cases also came to notice where the
equipment had been purchased much in ad-
vamee of the actual requirements of the work,
or where inspite of the clear possibility ol the
work to be assigned to some contractual agency,
who were normally expected to bring in theiv
own equipment on the job, the equipment had
heen purchased by the project and kept idle
for a Tong time without use.

T'he main function of the management-—con-
trolling the final cconomy of the work, through
timely watching of the elements of cost involved
in production or construction, has also not heen
properly fulfilled. 1t is o diflerent matier to
be able to do a given item of work in a given
time; but to do it cconomically is the main
criterian for cfficiency and success in comple-
tion of the work., Most often, the initial set
back has been suffered due to improper selec-
tion of the cquipment, and to some cxtent,
the assessment of requivement of equipment in
relation to phased programme of work, time-
wise and quantity-wise. The fact that certain
big jobs have been completed more or less in
a given time, but with cquipment utilisation
heing at an average less than 309, clearly re-
flects that too much of equipment was put on
the job; ‘or purchased for the work initially.
This is a clcar evidence of under-rating the pro-
ductive ability of the machines much out of pro-
portion to the rated capacities and specilica-
tions thercof.  Obviously, the norms adopted
for making assessment of performance of equip-
ment, or for providing spare parts for main-
tenance and repairs of machines during the life
time of a project. have not hcen proper.  Tn
most cases, the low availability and atilisation
of cquipment has bheen there inspite of fairly
large stocks ol spare parts held by the owners
ol equipment,

The procedural difficulties in procuring spare

parts of imported origin have, no doubt, parti-
ally accounted for the growing stocks of spare



parts and greater down-time of machines; but
a scientilic approach to the problem could have
certainly minimised the resultant cumulative
effect manifest  in lower availability of the
machines.

1.9.5 Selective Choice of Fquipment

Selective choice of equipment normally in-
volves a degree ol specialisation so that an
individual segment of a job is handled by the
most cconomical method known. The system
of production to be adopted has to reccive the
prime attention—it has  to be reduced to the
problem of more perceptively matching the
machine to the job conditions. This subject,
no doubt, is rather complex (as a part of the
plant planning exercisc)—one that can greatly
effect the economy in end cost on the job, even
if it involves close tailoring of a “spread” to
the work. Guide lines in this respect, which
are considered valuable, and are gencrally avail-
able to the management. have been followed
only partially.

The following six points give a broad out
line of these guide lines: —

(i) What terrain is to be negotiated by the
category of equipment? Does it involve
any structures enroute  which impose
limitations on axle weight, or the total
weight of the machine?

What is  the haul and the
type of haul road in terms of rolling re-
sistance figures, gradients, hends cte.?

distance

(if)

(iif) What are the operational requirements
properties of materials to bhe handled
in terms of weight, swell and compacta-
bility, production targets, in terms of
units h()‘ur/duy/mmnh/season of
haulage. dumping, spreading and com-
paction?

per

Is the work to be donc at high altitudes
or under normal conditions of Mean Sea
Level?

Ls 1t necessary to have only Diesel Operat-
ed equipment, or that electric power is
also conveniently  available?  In the
latter case, if the power  transmission
lines have to he specially extended to
the work area, what expenditure is in-
volved in doing so?

8—2 CW & PC/ND/75
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(vi) What is the scheduled programme  of
work, progress, estimated cost per unit
ete, it any such data is available on pre-
reckoning basis-—as per budget control
estimate etc.?

1.94 Qualified Personnel

Un[ortlmzucly, the expense bill on account of
pay of qualified and trained hands is always
attempted to be reduced by recruiting low paid
staff who have relatively lesser experience and
skill in the trade on which they are engaged,
in any outfit using large fleets of equipment,
It is time that we sct our minds into a new
frame in so far as the work with costly equip-
ment is concerned, It is not to be implied that
higher pay to the people would be cnough of
an incentive to get better results; but what is
more necessary is better pay for better qualified
personnel engaged on supervising the equip-
ment operations, for operating the equipment,
or_maintaining or repairing it. Extra expendi-
ture on training of the Supervisors, the Opera-
tors and Mechanics would pay very large divi-
dends through  extra production and lesser
down-time with given fleet of machines. After
all, cach Operators’ and  Mechanics’ wages
amount at an average  Rs. 5000/- per year,
while the equipment which they are entrusted
with for operation and repairs costs at an aver-
age Rs. 3 lakhs (though individually, the cost
of the machines may range anywhere from
Rs. 1.5 lakhs to Rs. 25 lakhs for an average
spread of machines)

1.9.5 Training

The question that arises is, “How far did we
augment the training programmes and facili-
tics for training of skilled Operators and Mech-
anics to man these machines for efficient opera-
tion and  optimum utilisation?”.  There is
hardly much substantiating evidence in  this
direction. Most. often, the Operators and Mech-
anics have been trained on the job. The cost
of such training in terms of uscful production
hours lost while the machines were engaged on
training of the personnel cannot he conveni-
ently evaluated; bhut a general statemient can
be conveniently made, based on the figures of
utilisation of equipment, as shown in the re-
turns reccived by the Committee.  These
figures clearly show that the average utilisa-
tion of the equipment was about 509% or below



of the annual scheduled time. This is too
heavy a price to he paid for training of per-
sonnel if this s cvalnated in terms of loss in
preduction.  OF course, it cannot be stated
that the Tow wilisation was entirely attribut-
able to the. time Jost in training of personmcl;
but certainly, a large portion of che loss in
available time conld be apportioned to the in-
clhicient operation of  the cquipment or the
down time of equipment at the hands of inex-
perienced Mechanics, while the machines were
under repairs,

The precise implications of the inadequacy
of  training avrangements and the need for
remodelling the pattern of training, are  dis-
cussed i a later Chapter, corresponding to
term: of relerence No. viil.

1.9.6 Record Keeping

Growth of cost consciousness all along the
line of control could be better if proper record
keeping is donc by the owners of equipment,
It is not a mere fact of rccording the number
of hours worked by the machines cach day,
week, month, a year, or cumulatively during
the life of the machines on a job. It is more of
the data on technieal performance of the ma-
chines which cnables the owner of equipment
or the Manager, to clearly identify the arcas
in which more attention is to be paid—whe:
ther by reorganising the whole aperation with
cquipment, equipment for
diflerent jobs for better production, rearranging
the svstem of coordination in different sections

reallocating  the
E:

of the organisation for better control ol equip-
ment mainly with a view to reducing the down
time of nrmchines, the need for determining
the pertodicity and frequency of inspections for
preventive maintenance cte; and thercfore, these
records should be properly maintained. Such
record keeping i3 of utmost importance and
must be so organtised that the senior officers
supervising and managing the operations be-
come important partners in the whole opera-
tiom, The clerical work of filling in pro-dformac
of information, or transposing such  informa-
tion from one form to .another for consolida-
tion of
matter.
each item of information so compiled is of
greater consequence.  Continuous examination
and studv of such information and prescribing

accounts, is wmore of an accounting
The significance and  importance of
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necessary changes in methods of work for im-
proving the cificiency of aperations, also results
in effective control of economy of operations.

The management aspect covers an extensive
ficld and this makes a specific term ot reference
for the Committee.  All suggestions in this ve-
gard defining the scope of improvement in the
existing methods and system will be made in
that Chapter.

1.9.7 Sharing of Lxperience

Another point to be mentioned is that ve-
lating to the exchange of information amongst
nsers of cquipment.  Besides the consolidation
of information regarding performance of cquip-
ment in the completion reports on completion
of certain works, or publication of the informa-
tion at periodic intervals during  the coursc of
exceution of an item of work with equipment it
is necessary Lo have a means to arrange for direct
dialogue amongsi uscrs of cquipment in the
mattcer of technical problems faced by them in
using individual items of equipment, or in re-
lation to application of certain items of equip-
ment in given systems of work.  Compilation
of publications is a time-consuming process and
at the readers’ end certain points that he has
to make in specific context of the job condi-
tions ohtaining on  his work, where similar
cquipment is in use, would have to be referred
to the authority issuing the publication. But
it would take very long for any final and agreed
views heing developed on a subject for ex-
peditous change in the methods to be adopted
for better success in the use of cquipment.
Engincers’” Seminars provide the best forum for
such dialogucs and cxchange of views face to
fuce, amongst the users of equipment.  Such
a system is conspicuously lacking at the present
time. It will be verv helpful to the main cause
ol better utilisation of cquipment, if periadi-
cal exchange of views ol the users of equipment
is arranged through annual Seminars or sub-
jects of common interest to them.

[.10 Summary of Observations

Though varving ligares of estimates regarding
population and value of construction plant and
available in the countvy have heen
past certain cquipment

cquipment

quoted in the by



dealers associutions, the assessment by the Gow-
mittee based on information received from users
places the figures of population at 20,000 Nos.
and the value at Rs. 3,500 million as on Novem-
ber, 1970. 80% of this value figures viz,
Rs, 2,800 mitlion represents the cost of major
items in 5 categorics—power shovels and cranes,
dumpers, tractors (wheeled & crawler) with at-
tachments, motorised scrapers and graders.

For future rcference, for asscssment of re-
quirement of spare parts ete., this may be taken
as a base, :

Analysis of the information received high-

lights the following: —

(i) Value of indigenous  equipmeunt avail-
able in the couutry with various users
1s Rs, 837 willion,

(i Value of cquipment added in 5 years

period: —
1961-65 . . .
1906-67 . . .

Rs. 1,000 millivu
Rs. 1,300 million,
(iii) LEquipment purchases touched the highe
est figure of Rs. 380 nillion in an year
during 1965 while in 1969 the figure of
purchascs was Re. 330 million.

(iv) The Scctor-wise  distribution of Gauip-
wment is as follows: —

I & P Sector . . Rs. 1,392 nuillion
Public Sector Undertakiugs . Rs, 879 willion
Other State and Gentral Go-

vernment Departments . Ry, 381 nillion
Private hodics . . million

Xs. 265

There is huge assortment of makes and mo-
dels of machines in individual categorics even
at single locations.  This is a dircet resule of
the scarcity of [free foreign exchange, availabi-
lity of foreign cxchange funds from different
sources at diflerent times, delay in development
of indigenous manutacture of cquipment, the
prevalent practice of purchases against open
tenders at lowest cost in ubscnce of precise in-
formation regarding performance-—satisfactory
or otherwise of equipment of various makes and
of diffcrent countries” origin.

Resultant lack of standardisation, which is
manifest in the huge assortment of equipment,
has vesulted in low utilisation of equipment,
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increased  inventorics ol spare parts for main-
tenance and repairs, eqiipment being rendered
inopcrative much before the end of schedule
life, rendering surplus some equipment without
Iinding a prospective aser for subscguent use
and above all, comparatively higher cost ol pro-
duction of the end-product of these machines,

I'he level of production of indigenous equip-
ment is fairly fow, which necessitates import
of equipment for jobs which cannot wait.  If
emphasis is to be luid on mnport substitution,
not only the licensed programunes of wmanufac-
ture of equipment should be augmented, but
the scope of indigenous manufacture should be
sthanced o cover additdonal items for manu-
facture.

LPhe qquality of e indigenous product is o
wmattcr of concernn to the uscrs, More rigorous
and called for in this
divection so that the cquipment can be put to
optimum utilisation and the desired cconowy in

cfleetive coutiols are

comstruction/production costs can be achieved.
Uor intesnational warketing purposes also -
provamcut in guality ol iudigenous product is
essentially called for.

High price of the indigenous cquipment is a
disturbing factor for the purchasers of equip
ment. For those whe are engaged on produc
tion ol commoditics (mainly in the mining sce-
tor), which to be sold in interna-
tional market, this is of greater consequence.

have the

Record keeping in aclation 1o performance
of cquipment, operational data costs and statis-
tics, is inadequate, 'Lhis is one of the reasons
why, In spite of the wtilisation of cquipment
being much below the standard levels, an aver-
age user is not conscious of the same. The
main emphasis is often on getting the job done
rather than doing it cconvurically also.

Tlie work on projects involving intensive
mechanisation 15 often started withour prior
meticulous plant planning.  Conscquently, con-
siderations of cconomy in production costs are
not rcalised.

Somatimes the project reporis do not even
include precise information regarding type and
‘natnre of material to he handled by equipment,
the quantitics that would be aviilable from



particular locations etc,, cte.  Overall assess-
ment of requirement of cquipment remains a
continuous excrcse, throughout the life of the
project/work.  Thus the standardisation of
equipment becomes a difficult task in relation
to a given work. Tt also becomes a difficult task
in relation to a given work. It also upsets the
basic plan of repair and maintenance facilities
causing undue increase in investment on this
account.

Occasionally the phasing of procurement of
equipment is not properly done and fairly large
number of machines are purchased much ahead
of the actual time of their requirement on the
job.  This makes the capital investment un-
productive and also caunses unnecessary avoid-
able oxpenditure in maintenance, storage cte.,
of the machines, besides theiv getting physically
deteriorated.

Equipment ages out faster duc to employ-
ment of opcrators and mechanics not having

the required degree of skills in their trades.
Training of such personnel on the job is the
prevalent practice.

An average user of equipment in the country
is not fully conscious or mindful of the overall
cconomy in equipment operations.  This is
partly due 1o the prevalent system of account-
ing and partly in consequence of the pattern of
the organisation managing cquipment opera-
tions.  Coordination of activities being perfor-
med by the Operating Division, the Servicing
and Maintenance Division, and the Maintenance
Materials Management Division, is not cflective
to the required extent. Perhaps, a scientific
understanding ot the subject of  Equipment
Economics from the point of time when equip-
went is sclected and fitted into a particular
plant lay out and design exercise to the time
of discarding equipment when it is no longer

ceonontical to run, is called for.



CHAPTER 2

ASSESSMENT REGARDING LEVEL OF UTILISATION OF AVAILABLE
EQUIPMENT

2.1 Need for Equipment Scheduling for Asscss-
ment of Utilisation

The assessment of level of utilisation of avail-
able equipment involves the exercise of equip-
ment scheduling so that certain standards can
be predefined for comparative study and assess-
ment.  Basically, cquipment scheduling is re-
lated to utilisation and availability of the equip-
ment selected for the given job.

2.1.1 Ideal Schedule

An ideal programme involving large scule
mechanisation of works would include  every
item of cquipment working all the time. ~With
the complexity of the present day machines and
as o result of technological advancement in the
design and construction features of the modern
equipment, the trend to larger and faster and
as a result more costly equipment, requives that
the equipment owner should reckon with every
possibility to keep the equipment operating
around the clock, 7-days per weck,

2.1.2 Physical and Mechanical Condilions

In practice, the physical limitations camot
obviously make this ideal schedule possible.
Principally, the mechanical conditions, besides
the operating conditions and ‘human nature’
seldom result in such ideal situation to be
created. This may, again not be profitable
or feasible economically, because of the pre-
mium pay for holidays and Sundays, limjtations
imposed by the provisions of the Workmen’s
Act or Legislation, which lays down penalties
for week-end work, or work on helidays etc.
All the same, the cost conscious owner of equip-
ment would normally be expected to suive his
utmost to keep as many picces of his equipment
working efficiently as much of the ‘work day’,
as possible, so that the optimum utilisation of
equipment can yield maximum production at
minimumn cost.
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2.1.5 Climatic Condilion

The climatic conditions also cause certain
limitations to the period of time for which the
machines could be continuously used in a year.
On River Valley Projects, the flood season and
the rainy season, account for almost 3 to 4
month’s shut-down of operations with equip-
ment while in certain places, where snow-full
and severe winter conditions prevail, the period
of shut-down of equipment may be of the order
of 5 to 6 months in a year.

214 Evaluation of Faclors for Economic and
Product

Obviously, therefore, in relation to the sub-
ject of equipment utilisation, several factors
which dircctly or indirectly tend to influence
or increase the cost of the end production have
t0 be evaluated. The plant planning cxercise
covers this consideration, since operating efh-
ciency requires the minimum  equipment to
move the predcetermined quantities of mate-
rials in the prescribed period of time. 'This
exercise takes into account conventionally pro-
duction schedule in terms of cubic yards or
tons of matcrial per hour, per mouth or per
year. But eventually, this has to be trunslated
into a unit measure of the material moved,
or handled per machine, per unit of time, in
order that judicious selection of equipment—
by way of types, categories and numbers can be
made with duc regard to economy in overall
operation.

Yoo much of equipment may unnecessarily
increase initial investment and reflect compara-
tively lower utilisation of the  available
machines, while lesser number of machines may
make it difficult to fulfil the requirements of
the work schedule and ovet-strain the machines
with resultant brcak-downs in the long run and
correspondly, low utilisation.

L



2.2 Availability factor for Equipment Schedul-
ing
2.2.1 Equipment dvailability

Availability of equipment is aiso an impor-
tant factor in equipment scheduling. In bricf,
this is a ncasure of the total time for which
the equipment sclected For a given job would
be availuble [or actual production during a
predelined period of work. This could be ex-
pressed as an average figure in number of hours
per shift, per day, per month, or for the whole
season. It is conventional to reckon with the
figure of availability in rclation to the total
scheduled working time in number of hours
per year, or per season of work.  For exmmple,
when scheduling a Shovel, if 809 availabilivy
is a comuon factor, it would mean that of every
100 shifts, 80 will be productive and 20 will be
lost for repair.

2.2.2 Availability Factors

Availability of equipment is further classified
under two heads-——"mechanical availability’ and
‘physical availability.’

2.2.2.1 Mechanical availability

Mechanical availabilitcy  is  defined as e
cquipment  availability, except for time Jost
purely for mechanical reasons, “I'his is expross-
ced as a factor of the operating hours of the
machine to the hours the machine would have
worked had it not been under repairs ot

Operating hours

Oporating hours-repair hours.
2.2.2.2 Physical aoailubility

Physical availubility is the total operational
availability  and  considers time lost for any
‘This is cxpressed as a factor of the
operating hours plus the stand-by hours to the
total hours available for the work, or

igason.

hours worked-+-stand-by hours

total available hours.

The stand-by howrs as indicated, is the time
a piece of equipment is mechanically available
for operation but not used due to occasions
arising from operational or cconomic reasouns.
For example, in case of 4 mining or tumuclling
operation, where several operation cycles  are
to be cartied out for getting the end product
in the scheduled time—drilling, blasting and
then loading and bhauling cte, a part of the

equipment has to remain idle during some of
the operation cycles even though the cquipment
13 otherwise mechanically available to do the
work. These idle hours are termed as “stand-by
hours” and are taken into consideration to ex-
press the physical availability factor.

This can be hetter understood by quoting the
explanation given in the publication “Surface

Mining” published by the American Institute
of Mining, Mectallurgical and Petroleum Lngi-

neering, New York:

“Physical availability is basically a his-
torical record of a muchine, showing
what use was made of previous  time.
Although a machine may be mechanical-
Ly ready for scrvice, occasions aise when,
for operational veasons, it may not be
appropriate or cconomic to use it. Phy-
sical availability accounts for this condi-
tion. This is a useful item in a general
appraisal of the mechanical performance
of cquipment and may also be used as
au Indicator of the efliciency of a ma-
chine scheduling programme.

1f the physical availability is consider-
ubly higher than the true mechanical
availability, the cquipment is not being
used to capacity, and a thorough study
of the operations would be desirable.
Such a study could show whether a ma-
chine was  deliberately lightscheduled
(isolated area, smaller niachine, or per-
formance cte.) or if poor planning under-
worked soise of the equipment at the ex-
pense ol the equipment balance.”

To iHustrate these availability factors further,
the following example is given:.—

Total hours available during a
period in 2-shifts operation . 3CCO hours.

Working hrs. during the period . 1500 hrs.

Repair hours during the period . 300 Ls.

Stand-by hours during the period . 1000 hys,
1500
Machanical availability = ———— i =0.75

1500-+500

1500 1000

Phoysical availability Y | T
3000
1500
Effective utilisation ) N
3000



Physical availability is generally higher than
the mechanical availability. The two can be-
come cqual when the stand-by hows become
zero. The level of operation will tend o in-
crease if the physical availability approaches the

mechanical availability.

2.2.9.8 Index of wlilisalipn

‘This indicates how efficiently the equipment
is operating. The effective utilisation is ex-
pressed as the hours worked over the total hours
available for operation.

For the purpose of reckoning of the avail-
ability factor in this Chapter, the availability
wherever cxpressed, has been  taken the
mechanical availability only.

as

2.2.8 Availabilily Related lo the Inlensity of
Use

The availability of equipment has to he
further related to the intensity of the use of
the equipment cvery “Work Day”. If single
shift operation is involved, there would be
ample time during the remaining 16 hours of
the day to carry out Preventive Maintenance,
or repairs to the machine, thus reducing the
down-time of equipment in the working-shift
and correspondingly increasing the availability
of equipment. The availability in such cases,
may be as high as 9009,. For 2 shifts opcration,
every “Work Day”, this figure may get reduced
to 8097, while for & shifts operation per Work
Day, it may be reasonable to assume a figure of

70¢7,.

2.94 Availabilily Relaled to the Age of Lquip-
ment

With the ageing of the machine in its service
life, the availability factor gets substantially re-
duced. If [or new machine, the mechanical
availability factor is rvated at 909%, 1o 959, lor
a machine which has undergone its {irst over
haul, this availability factor may get reduced
to about 809%,. With subsequent repairs and
major overhauls of the machine, the [actor may
get lurther reduced to aboutr 609, unless, in
the meanwhile, in the process of repairing the
equipment, new assemblics and  componcents
have been used to replace the corresponding
items. In the latter case, the availabiliny factor
may again get revised upwards though it would
seldom De absolutely the same as for a new
machine,
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2.3 Vixation of Schedule

Itegrating the thinking as above lor per-
spective scheduling in fixing up basic schedule
oi working hours for machines for optimum
ntilisation on a given sproad of constracticn
work, the following points will arisc:—-

0 8.1 Dally Schednle

Jn making assessment of cquipment  corres
ponding to  single shift, 2-shifts and S-shifts
work day, the number of working hours

may be scheduled as follows: -

ey

Per day

Single Shift . 7 hours
2-Shifts 12.5 hours
3-Shilts 16.5 hours

2.8.2 Monthly Schedule
No. of working days per mounth: -~

25 at an average.

Singic Shift . . . . 175 hours
2-Shilts 300 hours
3-Shifts 400 hours

2.%.3 Yearly Schedule

No. of months per year:—

This would depend mainly on the climatic
conditions.  Under average conditions obtain-
ing on most of the works where intensive use
of equipment is made, it 1s normally reckoned,
at eight months per vear, or (:()rrcsp()nding]y
200 working days. In exceptional cases, these
may range from 150 working days per ycar on
the lower side, to 2500 working days on the
upper side. Further exception o this may be
at places where even 300 working davs may be
available for the work.

Annual working hours which may be taken
as a schedule for an average of 200 working
davs in a vear, will be reckoned as follows: —
1400 hours
2500 hours
3300 hours

Single Shift @ 7 hrs. per day -
2-Shifes @ 12.5 hrs. per day -
3-Shifts @ 16.5 hs. per day -
984 Faviation in Schedule
With inercased or reduced numhber of work-

ing days, depending upon the climatic condi-
tions and geographical location of the works,
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or the programme of work as defined by any
individual project or department, the reckon-
ing ol the figures of annual working hours for
schedule purposes would be related to the daily
working hours, as given in 2.8.1 above.

2.3.5 Norms Adopted lo Assess the Level of
Utilisalion
The above norms of annual schedule ol wor-
king hours have been used in assessment of
the level of utilisation of equipment availa-
ble in the country and in  use with diffe-
rent River Valley Projects, Iron Ore Mines, Coal
Mines, Land Reclamation work, Road Building
work etc., etc

236 Schedule for Eguipment Utilisation

The [ollowing table indicates the scheduled
working hours and the average utilisation houes
of equipment working in different shifts per
year, suitably reducing the available time with
multiplying [actors. ‘The range of the schedul-
ed hours has also been indicated below the
table depending upon the available days (150
days to 250 days per year) corresponding to the
climatic conditions.

The figures of annual  scheduled  working
hours shown in the table wonld be same for
every piece of machine in the flect, inclusive
ol standby equipment.

Table showing the Annual Schedule for Equipment Utilisation

No. of shifts

Total Avai-  Actual Average  Sche- Ave- Ave-
in operation avail- labi- avail- No. of dule rage rage
able lity ahle days/years per utili- utili-

time fac- time on year sation sation

in tor in hrs. (8months; in hrs. fac- per yr.

hrs, 2X3 4x5H tor in hr.

67

[ 2 3 4 5 6 7 8

One Shilt . . . . . 8 0.9 7.0 200 1400 0.85 1206
Two Shifts . . . . . 16 0.8 12.5 200 2500 0.80 2000
Three Shifts . . . . . 24 0.7 16.5 200 3300 0.75 2500

Range of Scheduled hours, depending on the working
days (150 days to 250 days) available in a year

Single Shift 1600 to 1700 hrs.
Double Shift 1800 to 2800 hrs.
Three Shifts 2400 to 3600 hrs,

287 Scheduling Stand-by Equipment and Com-
ponents

To keep sustained production at the opti-
mum level, stand-by provisions ol cquipment
are made while assessing the requirement of
cquipment for a given job. These standby
equipments arc pushed into operation when any
cquipment on production is withdrawn for re-
pairs or maintenance.  Standby provision, there-
fore, is directly related to the mechanical avail-
ability of equipment on a given job. As indi-
cated in the equipment utilisation scheduling
table given in para 2.8.6 above, the availabi-
lity of equipment with different operating con-
ditions have heen assessed at 909, 8097, and
70%, for single shift, double shift and three-
shifts operation respectively. The stand-by pro-

vision for these operating conditions would
therefore, usually be assessed at 109, 209
and 309, respectively.

In practice, it has been seen that excessive
standby provision tend to reduce the utilisa-
tion of equipment proportionately. Therefore,
it is the thinking of the Committee that instead
of providing too many standby  equipment,
stand-by components may be provided for to re-
duce the down-time through component ex-
change system. In such cases, whenever any
component on a machine needs repairs, the
stand-by component is immediately replaced on
the machine and the component needing repairs
is removed (rom the machine for repairs. This
component that is removed from the machine
for repairs, is repaired in Main Workshop at
the earliest possible time and kept as a stand-by
component for replacement whenever such occa-
sioti would further arise. Such a system reduces
the down-time on repairs to equipment and
therefore, the requirement of stand-by equip-
ment is considerably reduced,



Usually, such stand-by components are re-
quired to be purchased along with the initial
supply of spare parts ordercd along with the
equipment.  Since the stand-by componcnts are
used as spare parts, replacement cost thereof,
is met from the repair provision of such equip-
ment and no extra provision is made for pur-
chase of these components,

Since it is difficult to arithmetically assess the
exact proportion of stand-by ecquipment  to
stand-by components to be provided for at diffe-
rent operating conditions to achieve optimum
efficiency with minimum investment, the Com-
mittee have gencrally assessed the figures as per
the table given below. Jor average conditions,
these figures may be adopted for assessing the
requirement of stand-by equipment and stand-
by components for different  operating condi-
tions:

Operating
Conditions

Standby equip-
ment as a per-
centage of the
actual Nos, of
equipment re-
quired

Standby com-
ponents as @
percentage  of
the total cost
of equipnient

o

(a) Single Shift . . 10
(b) Double Shift . . 15
{(c) Three Shifts 25 10

For crawler equipment the wear and tear on
track components being comparatively  more,
the provision of standby components has to be
reckoned at w slightly higher figure. "This may
be assessed at 79, 99 and 15% of the cost of
equipment for single-shift, double-shift  and
three shift operations, respectively.  ldentifica-
tion of the items of standby components for
crawler tractors has been given at Appendix
9.4, for illustrative study.

998 FEnhanced Raie of Provision of Standby
Equipunent for Qperations Tnvolising wide
Equipment Spread

To what has bheen indicated above, there
could be an exception of the type as in the
case of work on canals and road construction.
In such cases, the equipment spread heing over
very long distances——100 to 150 K.M. of a canal
or in case of roads even 200 K.M. and above
at a time, hetter availability of equipment for
sustained production work could be assured if
the rate of provision of standby equipment

9—2 OW & PC/ND/73
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could be enhanced. The exact figures of pro-
vision would have to be generally related to
the actual management and/or the mamtenance
and vepair facilities provided in relation to each
joh: but at an average, the maximum provision
of standby cquipment may not surpass the
maximum provision of 259 otherwise indicat-
ed for 3-shifts work in a concentrated location,
even if the work is to be done only in single
shift. daily.

The management organisation and — mainte-
nance aspects have heen dealt with more cla-
borately in relevant Chapters.

2.4 Fconomics of Multishift Operation

In relation to the factor of ‘human nature’,
as mentioned above, the question arises as to
whether the work with cquipment be done in
single-shift, 2-shifts or 3-shifts. xperience proves
that the economic gain resulting from intensive
use of equipment over 2 shifts and S-shilts every
day, will more than justify minor problems
generally encountered in the night-shift work.
in

24.1 Managemen! Plays Role

Multishift OQperation

Important

Multi-shif¢ operation of equipment can result
in entailing maximum economy in work, only
it the management of operations is highly effi-
cient and best ateention is paid to maintenance
and repairs to equipment with larger objective
of maximum availability and optimum utilisa-
tion of the machines. A highly efficient spare
parts procurcment organisation with proper
enforcement of inventory control syst.cnﬂ will
substantially help in attaining the required de
gree of success for such cconomy in multi-shift
operations,

94.2 Reduced Investment

On rough reckoning, it would not he wrong
to say that it would require only 1/3rd the
equipment to move ‘X-tons’ material in a 3
shift per-day work, compared to moving the
same tonnage operating only one shilt per day.
In practice, however, the relationship ot ratio
as above, may slightly vary mainly due to the
fact that the efficiency of operation in the night
shife work may not be as high as it would he
in the day shift. Morcover, the standby provi-
sion of equipment for multi-shift work would he
comparatively larger so as to ensurc adequate
availability of equipment.

L eI,



During the course of their deliberations with
different users of equipment, whose sites of
work were visited by the Members of the Com-
mittee, the question was generally posed—"Is
it cconomical to vun the cquipment in single
shift or multi-shifis?”  Notwithstanding  the
main influencing factors leading to a straight
decision with regard to Z2-shifts operation, or
3-shifts operation of machines in preference to
single shift operation, mainly the geographical
and climatic conditions obtaining at individual
sites of work, the main factor to be considered
is the investment by way of capital cost of
cquiprgent on a given work, and the phased
time schedule of execution of the work. If the
work is to bhe completed over a fairly long
period, say 8 to 10 years, and the geographical
and climatic conditions obtaining at the site
of work cause physical handicap for such opera-
tions to be carried out beyond a single shift
work, it would be obligatory to plan the work
with equipment working in single shift. 1f
however, the duration of work is smaller,
rigours of climate do not causc a handicap to
the working of equipment in 2-shifts or longer
every day, it would be only prudent to reduce
the capital investment in equipment and ‘plan
multi-shifts operation with machines.

2.4.5 Economy in Querheads

More intensive use of equipment entails eco-
nomy in the end cost of production and re-
duces annual overheads including the eclement
of interest charges, besides the reduction in
capital outlay oun equipment, for a given job
defined in terms of specific quantity of material
to be moved over a given period. In relation
to the work in semi-Government organisations,
or Public Sector Undertakings, besides this con-
sideration of reduced investment and annual
overheads, the accelerated rate of depreciation
in conscquence of multishift work, results in
larger amounts of profits due to Income-tax
rate structure which provides an incentive to
the cquipment owner to use the equipment more
intensively through multi-shift operations.

2.4.4 Reducing Residual Life

Very often, another dominating factor which
weighs heavily in deciding the issue regarding
2-shifts or 3-shifts operation is the residual life
of the machines, as well as their residual value
on completion of the work on which these are
employed. It may be a better proposition to
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organise a 3shifts operation on certain time-
bound programmes of work where the equip-
ment is employed so that the residual value of
equipment is the least possible and the amount
of charges to be borne by way of idle time de-
preciation of the equipment after the comple-
tion of work (in the event of equipment not
rehabilitated elsewhere in proper time), are re-
duced to the minimum. It is a natural pheno-
menon noticed b‘y the Commitice during their
survey that every project authority starting a
new scheme for execution, according to a time-
bound programme, tries to take new machines
rather than the old machines, readily available.
Tt is this fecling of inherent reluctance on part
of the project authorities which has also to be
given proper consideration in deciding as to
whether or not the equipment operation be
planned for 2-shifts or 3-shifts operation.

2.4.5 Determinalion of Fconomical Shifts of
Operation

The Committee have further examined this
issne by working out some exercises assuming
certain quantity of carth work to be done in a
defined period, making seclection of items of
equipment to do the work, in 3 alternatives,
viz., single-shift, 2-shifts and 3-shifts daily over
the same given period. The annual working
hours corresponding to single shift, 2-shifts and
$-shifts operation of machines were assumed at
1200, 2000 and 2500 hrs. per year, respectively,
based on the average utilisation figures as de-
fined at para 2.3.6. The net resultant position
arising out of this study is as follows: —

24.5.1 Capital investment

The capital investment in cquipment would
be 1:0.6: 048 for single shift, 2-shifts and 3
shifts operation, respectively.

24.5.2 End cost

'T'he net total amount of expenditure in terms
of ownership and operating costs of eguipment
for the same quantity of work in a given period
of time reduced to present worth at 6% inte
rest, would he of the order of 1: 0.816: 0.79
vespectively. The basis of caleulation is given
at Appendix 2.3,



2.4.5.%5 Conclusion

Hence, the unit rate of work, for the total
quantity involved over a given period, was the
lowest in 3-shifts operation.

2.4.6 Standard Practice to be Followed

The Committee considers that there is a dire
need for 3-shifts operations for any work with
cquipment on jobs where large scale mechanisa-
tion is involved, and large flects of cquipment
are concentrated in a compact area of work, and
this  practice should be encouraged. However,
individual conditions of work, time-bound pro-
gramme of completion of the work, the avail-
ability of personnel and facilities (0 man the
machines ctc., have to be properly integrated in
waking the final decision in a judicious manuer
regarding the particular mode of arrangement
of work whether in 2-shifts or 3-shifts.

2.5 Accomplishment by Way of Actual Utili-
sation of Equipment by Different Users

2.5.1 Scope of Examination

The Committee had called for information
from various Central and State Government De-
partments, the Public Sector Undertakings and
private users of equipment and contractors, 1e
garding total number of hours clocked hy the
machines from the date of purchase of indivi-
dual items upto November, 1970, and year-wise
details of working hours by different items of
machines over the period 1963-66 to November,
1970. Detailed information was received from
over 150 such users of equipment in different
sectors; however, a fairly large number of re-
turns so filed by them do not give adequate
information to precisely judge the average level
of utilisation of equipment for purposes of com-
parative study. All the same, some of the major
users of such equipment eg., Irrigation and
Power Projects, the National Mineral Develop-
ment Corporation, National Coal Development
Corporation, Hindustan Steel, Rehabilitation
Reclamation Organisation, Directoraie General
Roads—Roads Wing of the Ministry of Trans
port, and some uscrs in the private sector, have
rendered fairly claborate details of information
in this regard.

9.5.2 Limiting the Study to 40 Major Projects

Since tabulation of information in respect
of such a large number of users of equipment
in the Appendices to this report would involve

substantial amount of printing and paper, for
purposes of rendering a spectrum of analysis of
the information, selection has been made of
about 40 major users of cquipment—taking a
few users from each Sector.

2.5.3 Limiting Further to 5 Major Calegories
of Equipment

Further  more, the categorics of equipment
selected for making an assessment of the level
of their utilisation in relation to individual pro-
jects/Public Sector Undertakings/Sectors, cover
only five items, viz., Power shovels, cranes, craw-
ler tractors, dumpers and motorised scrapers. It
is in relation to those categorics of machines
that the information regarding level of utilisa-
tion has been given in details while in respect
of the remainivg items in different categorics
of cquipment, the information has either not
been given too elaborately, or not upto the de-
sired extent. Moreover, these five categories of
equipent alone make about 8097 of the total
value of equipment reported to be available with
different users in various sectors in the country.
The Committee examined in details the infor-
mation as reccived from various users regarding
utilisation of equipment for purposes of cove-
rage in this report. Information received from
40 yuajor users of equipment in diflerent sectors
has been compiled in the table given in Appen-

dix 2.1.

2.5.4 Summary of the Stalement Compiled on
Utilisation

The names ol the users of equipment, the
number of pieces of equipment in each cate-
gory, the year of purchase of the cquipment,
the figure of weighted average annual hours
of utilisation over the period from the ycar of
purchase of the machines to November, 1970,
the weighted average annual utilisation over the
past five years upto November, 1970, the hgures
of maximum annual utilisation-—relating it to
the best performance of any one group of cquip-
ment in any year out of the period of 5 year,
have been indicated in the Statement.

Scparate Statements/ Tables as per Appendix
2.2 have been prepared for cach category of
equipment, covering in each Stutement all the
40 users.

The following is the summary of information
given in the Statement.



Tuble Showing the abslvact of average ulili-
Abstract of wlilisalion of equipment
with 40 major users.

sation,

S, Category of No. No. of users with whom
N Equipnsent of the weighted average uti-
Uscers  lisation of equipment was :
80% 50% 309 Below
and to to 30%
ahove 80Y% 50Y%,
I, Excavarors 34 2 6 13 13
2. Cranes . 21 2 3 2 14
5. Tractors(Cr.) . 36 4 7 12 13
4. Dumpers . 29 2 1§} 5 1o
3. Scrapers(M) . 14 1 6 7
2.0, Observations
With the exception of one lririgation and

Power Project, namely, the Beas Projeci, where
the equipment has been used in 3shifts work
duily, all other users have worked the equip-
et in 2-shifts every day. The basic schedule
of working for 2-shilts operation of cquipment
being 2500 annually, utilisation figures of 609
and below, would indicate 1500 working houts
per year, or lesser. In fact, this amounts to
the maximum of the schedule for single shift
operation, if 1500 hours have been clocked.
Hence, basically, the performance of equipment
in a large number of cases, is equivalent to a
single shilt operation even though 2-shifts opera-
tion has been generally made.

The crossscction of similar information in
relation to returns received [roimn over 150 users
reficets even a more grim picture in as much as
the level of utilisation has been 509, and below,
in most of the cases.

The priucipal observation that can, therefore,
be made is that the level of utilisation of equip-
ment with an average user in the country has
been ‘poor’. The cases of exception to this
obscrvation in fact only serve to substantiate
this observation. Evidently, there is great scope
for reformatiors with regard to the method and
system etc., in planning the requircment of
equipment, making gainful use thereof on the
job through proper maintenance, repair and
management of the equipment. While the com-
plete analysis of the reasous for low utilisation
of equipment is given in the Chapter relating
to term of reference No. 3, viz., “Reasons for
low utilisation of equipment”, it may suffice to
indicate that the resultant position emerging
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from the sampling and analysis of the informa-
tion with regard to utilisation of equipment
gravitates the importance of detailed study in
relation o each  factor/cause contributing
towards low utilisation of equipment, The im-
portance of each particular cause or problem
has to be judged further in relationship to the
overall aspect of cquipment cconomics und to
the overall productivity of the machines.  Even
the maximum utilisation of cquipment may not
vield the highest productivity otherwise desir-
able from given items of machines. The variety
of details of iterns so involved i such considera-
tion is discussed in individual Chapters relating
to maintenance, cepair and management of
equipment.,

2.7 Sunmiary of Observations and Recomunen-
dations
The level of utilisation of equipment with
an average uscr in the country has been poor.
Analysis of information with respect to 40 major
users reveals the following: —

Average utilisation Uscrs percentage

0%, and above 7%
50%, to 80%, 174
309, to 50%, 299,
Below 309, 479,

In order to set the aim for attaining opti-
mum utilisation of cquipment, it is very essen-
tial that busic schedules of operation hours are
properly framed. The efforts should not be
to cither so ser the aim or the schedule that
in spite ol evideniy low utilisation of equip-
ment the efficiency in utilisation of equipment
is rellected high cnough., This would amount
to an attitude of  attaining  sclf-complecency
only.

In defining the schedules, the cfforts should
not be to scale down the figures because of cer-
tain persistent occurrences which take away a
patt of the available working time. Corrective
actions should instead be planned for minimis-
ing such losses in time due to recurring troubles.

TFurther more improvements in degree of
maintenance and repairs should be caused so
as to minimise the cffect of age of equipment
in setting the schedules.  Arbitrarily scaling
down of schedule figures at different stages of
life of equipment is not a rational process.
After all, in the entire process of utilisation of
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equipment, cquipment economics is to he given (2) Recommended  standby  provision ot
the prime consideration so that the main objec cquipment and components for different operat-
tive of least cost of production is achieved with g conditions are as follows: —

the minimum possible investment in equipment.

Operating Gonditions  Standby  Standby components
equipment as a pereentage of the

Recommendations 48 4 per- total cost
centage of -
(1) Recommended figures of schedules of the actual Other Grawler
king t in a year with 200 avuilable k. Nos. of  than Fquip-
WOr lng 10Ur 11 4 }edl with avdailanie Work- equipment Crawler ment
ing days are as follows: — required  Eqpt.
Oue shift work per day . . 1400 hrs. (a) Single Shift . . 10 5 7
Two shifts work per day + 2500 hrs. (b) Doublc E’h_”t ’ 15 7 9
(c) Three Shifts . . 25 10 13

I'hree shilts work per day . . 3300 hrs.







CHAPTER 3

Reasons for low utilisation of equipment and low efficiency in operation
and remedial measures necessary for improving efficiency in the
operation of equipment and for optimum utilisation thereof.

5.1 Arcas ol Analysis

In the preceding Chapter on “Assessment re-
garding level of utilisation of available equip-
ment”, detailed observations have already heen
made to significantly indicate the status of utili-
sation of cquipment in the country with differ-
ent users of such equipment. The resultant
analysis of factors contributing towards low
utilisation of equipment has to be summarised
with a view to clearly definc the scope of fur-
ther improvements necessary to achieve the re-
quired standard of utilisation of equipment.

Let it be indicated, at the outset, that even
the highest degrec of cquipment utilisation
may not always mean the highest productivity.
Unless ‘Preventive -Maintenance’ considerations
are properly detailed iiitially and rigidly fol-
lowed in practice, it could be least expected
that a particular machine in use would give its
best on the job. The techno-economic aspects
of ‘Preventive Maintenance’ which are impor-
tant in this context, would include (i) selection
of equipment; (i) cave taking of equipment and
(iii) proper record keeping. The record keep-
ing aspect is important for defect analysis, cost
cvaluation and cost cffectiveness.  While the
main subject of ‘Preventive Maintenance’ s
dealt with in Chapter 10, “Maintenance Proce-
dures”, it may he cmphasised that sclection
and care taking of equipment are two impor-
tant aspects which have a direct hearing on effi-
ciency in utilisation of equipment. Their ef-
fect on utilisation and productivity of equip-
ment can be evaluated by the record of per-
formance if properly maintained. The analvsis
of reasons for low utilisation can he made prin-
cipally from a study of such record only.

3.2 Reasons for Low Utilisation

The broad classifications of the reasons for
low utitisation would he as follows: .-
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(2)

Planning deficiencies at commencement:

(a) Lack of proper plant planning and
facilities at the time of framing of
project estimate due to nonavailabi-
lity of precise data resulting in im-
proper choice of equipment by cate-
gories, sizes and quantity, and lack
of standardisation.

(b) Starting work with  old and sick
equipment without proper facilitics
for maintenance and repairs.

(c) Continuous additions of old and sick
cquipment at different stages of con-
struction of project  without aug-
menting work-shop facilities, or ade-
quately providing skilled staff.

Lack of proper forward planning of work
for sustained use of equipment.

(3) Delay in rchabilitation of surplus equip-

<

ment on completion of certain items of
work, resulting in equipment lying idle
without work.

[nadequacy of maintenance
ment organisation and service facilities;
and lack of consciousness for organised
preventive maintenance programme.

manage-

Lack of skilled staff for operation and
repairs and lack of training facilities for
‘in-service-training’.

Handicaps arising in repairs of .machines
due to lack of workshop facilities:

(a) Lack of planning in Workshop Lay-
out inadequate floor space, handling
facilities and workshop equipment
and tools; and

(b) Unhygienic environmental conditions
of work in shops,
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T.ack of proper planning for spare parts
] g
provisioning and inventory control.

(8) Lack of proper working conditions.

(9 Lack of incentive for the labour engaged
on operation, maintenance and repair
of equipment.

(10) Improper management of operation.

5.9 Discussion on the Reasons for Low Utili.
sation and Suggestions for remedial mea-
sures.

The following will provide elaboration of the
ahove points so as to explain clearly their im-
portance and significance in rclation to the
work on which the machines are employed.

3.3.1 Lack of Proper Plant Planning at the
time of Framing of project estimate due
to non-availabilily of precise data resull-
ing in improper choice of Equipment
by Calegories, sizes and Quantily .and
Lack of Standardisation.

8.3.1.1 Selection of equipmeni wilh
delails in' Projeci Fstimates.

scan ty

Tn most cases, the project estimates give only
an estimate of quantitics involved in indivi
dual items of work. Elaborate details in respect
of such items of work are, however, not furnish-
ed; and most often, only scanty details are
given with regard to the cxact type of material
to be handled, the precise location of the bor-
row areas with details of quantity of material
to be taken from each, their distance from the
actual site of work on the project, the details
of the haul reads their length, gradients etc.
that would be involved, etc. ete. Certain hasic
assumptions are made in cvaluating each item
quantitatively and conditionally.  Consistent
with these sketchy details, choice is made regard-
ing categories of cquipment that would be em-
ploved on the job for given items of work, and
the numbers thereof that would be required
commensurate with the time schedule of opera-
tions. or for completion of each item of work.
It is more or less an exercise of dovetailing the
quantities of works and those of items of equip-
ment into the working schedules as drawn,

3.3.1.2 Incomplete exploratory work.

Unless a clear exercise regarding plant plan-
ning is carricd out, hased on precise data re-
garding conditions of work, type of materials,
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uantitics of material to be handled from cach lo-
cation of waterials etc., cte., it amounts only to
framing a ‘Guesstimate’  (cstimate based on
guess work), regarding equipment to be selected.
or the guantity thereof to be provided for pur-
chase. Some times even the exact mode of opera-
tions with equipment cannot be preciscly decid-
ed upon, due to the exploratory work having not
heen adequately carried out. This makes it difli-
cult for anv cxcrcise to be worked out on eco-
nomy in end cost of work that may be possible
with the use of different combinations of equip-
ment by types, categories and number thereof.

8.3.1.8 Factors influencing equipment selec-
tion.
The general factors which influence selection
of constraction machinery include: —.
(1) The job specification requirements.
(2) Climatic conditions—Ilength of construc-

tion season, or operational season.

"Topography, which often determines the
design grades and the length of haul dis-
tance etc.

(4) Availability of equipment from ready
sources may he even contractors’ equip-

()

ment.

Characteristics of the soils/materials to
be excavated and/or compacted, the main
process of handling the materials, aggre-
gate processing, or haulage of cxcavated
material, haulage of concrete from a cen-
tralised unit to the placement area etc,
etc.

)

(6) The tvpe of haul-roads available and de-
tails of any bridges, super-structures over

which the equipment has to move.

In bricf, the machine selection for a specific
job depends upon three main factors, viz.,

(1) Physical
(ii) Timc and
(iii) Cost.

8.2.14 Details to be covered in project esti-
marte.

To illustrate the points made in para 3.3.1.3
nbove by an example, it may he mentioned that
if on a rockfill Dam, it is intended to provide
the required material by excavation from hills
in the area, unless the characteristics of the rock



to hc excavated are clearly known, as also the
quantity of acceptable rock that would be avail-
able from hills at different locations, it would
be difficult to decide whether the excavation of
rock and its carriage to the rock-fill dam from
the borrow arcas, should he donc with the
use of powerful Tractor-Rippers, Dozers, Loa-
ders and Dumpers of certain size and capacity,
or by drilling. blasting. dozing and loading with
Shovels.  The subsequent haulage of the ma-
terial so excavated, would again depend upon
the size of the rock resulting from such process
of excavation and also on the haul distance,
the type of roads involved its width gradients,
curves etc.  As an extension to this, it would
bave also to be determined clearly, if, as a re-
sult of study to be made at site, it would be
possible to reduce the length of the haul roads
by dropping the material through chutes or
by dozing it down over the face of the hills to
the toe of the hill from where the material
would be loaded inte Dumpers with suitable
loading equipment. Again, if on the top ben-
ches the lead involved for carrying blasted rock
to the top-most point of the chute is rather
small, it may be economical to use Wheeled
Loaders to carry the excaved material directly
to the feeding point of the chute. In case the
lead involved is substantial—generally above 500
to 700 {t., usc of Whecled Loaders may not be
economical for haulage and Dumpers of cer-
tain  size may have to be cmploved,
for carrying the excavated material to
the feeding point at the top of the chute.

In this example, the type of material to be
excavated, the terrain to be negotiated by the
machine and the topography, cover the “Phy-
sical” aspect.  Selection of the method of
work for lcast time of production cycle and
consequently attaining  optimum  production
constitute the element of tme.  Combination
ot methods of work by using different tools of
production—machines, suitable for the physical
condition, resulting in maximum production
with least investment or minimum cost of pro-
per unit of material produced, serve
apt choice or selection

duction
as the bhasic criteria for
ol equipment.

3.3.1.5 Wrong choice of due to

nadequale dala

equipment

In abscnce of clear details in respect of items
defined in para 3.8.1.3., initial choice of cquip-
ment cannot be correctly made. The resultang

10--2 GW & PC/ND/75
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handicaps that are faced later in actual de-
ployment of cquipment on the job sometimes
necessitates purchase of additional equipment
ol a different type and category. The machines
initially selected and purchased for the work,
then remain unutilised or underutilised.

The Committee have come across a few cases
of this nature, on some of the projects visited
by them.

3.5.1.6 Resulls of improper selection

Such improper sclection of equipment at the
outset causes additional investments, delay in
progress, higher cost of production, lack of
standardisation, larger inventories of spare parts,
substantial reorganisation of  the supporting
maintenance and repair facilities initially plan-
ned, besides the extra storage, warchousing,
workshop facilitics and establishments.

3.8.1.7 Finalisalion of technical details be-
fore commencing work

In order that production/progress schedules
do not get upsct and the investment costs are
sustained at the minimum levels, it is only
essential that the “Physical” aspects be very
thoroughly linalised after detailed exploratory
work before the work on the project commences.
Project planning based on this consideration
will help in making sclective and apt choice of
equipment besides ensuring optimum utilisa-
tion of equipment and maximum productivity
thereby.

The time initially taken to sort out such de-
tails may result in slight delay in the commen-
cement of prodaction work on the project; but
in the long run, the handicaps to production
that may otherwise arise, if the work is started
witheut proper exploration and details of work,
could be dearly avoided. Briclly speaking, the
approval of a project estimate may tantamount
o a clearance/approval in principle in under-
taking the work ou a given scheme, or project.
However, before the work is undertaken, it
should be neccessary to finalise the technical de-
sign estimates and [inancial  cstimates based on
thorough details of the work to be done. A period
of onc year may be stipulated as the time bet-
ween the approval of the project estimates and
submission/approval of the design cstimate and
the financial estimates in relation to different
items of work,



3.3.2 Lack of Standardisation

If the plant planning cxercise is carricd out
properly before the work commences on a pro-
ject, it would be possible to determine correctly
the items of equipment essentially required and
the phased programme of their procurcment
at different stages of construction or operations
on the project. Accordingly, it would also be
possible to dctermine precisely, the extent upto
which standardisation of equipment would, be
possible.  The standardisation aspect in rela-
tion to given categories of cquipment would in-
volve, its make and size, besides the make of
the Diesel Engines/Power Units with which
the machines could be equipped. These de-
tails «could then be properly defined so that, in
the event of procurement of equipment in
stages, a clear policy could be laid down about
the makes and sizes of the equipment in diff-
erent categories thereof and/or the make of the
Power Units that would equip the machines.
This would facilitate the convenience of en-
forcing proper maintenance drills, providing
proper facilities for repair and maintenance of
the machines enforcing inventory control oun
spare parts and holding down the limits of
stocks of spare parts in view of the standardi-
sation in the makes of equipment and Power
Units, that would he in use of the project.

It is a general ohservation of the Commitiee,
that the huge assortment of makes and models
of machines in the same category of equip-
ment in use on different projects and the di-
versity of makes of Diesel Engines and Power
Units on different machines at a single project/
job, has caused a great deal of inconvenience to
the project authoritics in maintaining smaller
stocks of spare patts, providing adequate facili-
ties for maintenance and repair work and mak-
ing available properly trained skilled hands for
operation, maintenance and repair of equip-
ment. It is these conditions relating mainly to
lack of standardisation, which have substantially
contributed towards low utilisation of equip-
ment, as also of resultant inefficiency in opera-
tion and maintenance of the equipment.

3.8.8 Lack of Forward Planning of Work for
Sustained use of Equipment

8.8.3.1 Forward planning beforé purchase of
equipment

At the inception of the project, the main items
of expenditure arc construction of buildings
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and roads, provision of amcnities like water,
clectricity, medical  facilities, social welfare
items, transport facilities etc.  All these are a
must for boosting up the morale of the persons
to be employed on the job so that the diffi-
cult working conditions generally met with on a
project do not become a handicap to the cm-
ployment of persons. It is, however, obser-
ved that on some of the projects, fairly large
amount of equipment is purchased in bulk even
though the same may not be required to that
extent at the initial stages. Perhaps, such ex-
penditure on cquipment is taken to be the
yardstick of progress. This involves serious
hazards in so far as storage, warehousing, up-
keep and maintenance of equipment is con-
cerned, specially when  the  adequate stor-
age and workshop facilities may not have
been provided at the outset. Moreover, even
the trained personnel may not he available

for opcration and  repair of cquipment
at that stage. Consequently, the machines
are- underutilised at that stage; and in-

adequate attention to rvepair and maintenance
during that period causes physical deteriora-
tion of machines and their subsequent under-
utilisation in the following period.

%.3.8.2 Work awarded lo conlractors after
purchase of equipment

The Committee have also come across cases
where after initial purchase of large number of
machines, it was decided to allot the work on
the project to contractual agencies private con-
tractors or an organisation like N.P.C.C. Such
agencics having their own cquipment to do
the work, did not take over the equipment pur-
chased by the project for the same work. Ac
cordingly, the cquipment purchased by the pro-
ject remained idle for considerable periods of
time.

A view is gencrally held by the project autho-
rities that in the event of unsatisfactory per-
formance on part of the contractors employed
on the job, the departmental equipment could
be pushed into operation, so that the sche-
dules of production do not get seriously upset.
Such planning certainly results in increased ca-
pital investmient, which remain unproductive
The
charges on investment and the idle time depre-

due to equipment lying idle. interest

ciation that accrues when the equipment is un-
productive and idle, result in substantial losses



of revenue and blockade of capital which could
be otherwise gainfully used more productively
elsewhere.

$.9.9.% Lack of understanding on equipment
€CONOMICS

In some instances, in spite of equipment hav-
ing been purchased for certain items of work
on a project, work was allotted to contractors
since the rates quoted by them were cheaper
than the estimated rates with  departmental ma-
chinery. or purposes of bid evaluation, the in-
terest charges on cost of available equipment, idle
time depreciation ol equipment, cost by way of
wages of operational and maintcnance  staff on
the rolls of the project etc., etc,, were not taken
into account. Once the equipment is purchas-
ed, certain itetns of ownership and operating
costs keep accruing to the cquipment owners.
If these are not accouuted for, it is only false
cconumy in getting the work done by an out-
side agency at allegedly cheaper rates. More
over, underutilisation of equipment is a direct
consequence of such a situation.

It has also been observed that in such cases,
some of the contractors quit the work after
doing only a small portion—casier portion of the
work, allotted to them. The remaining por
tion of the work which is more diffhcult in
nature, is ultimately to be done department-
ally with project’s own equipment. This pre-
sents a rather disturbing position.

%.3.34 Phasing of procurement

Another aspect which causes idle time of
cquipment is the improper phasing of procure-
ment. . There arc occasions when, due to avail-
abilitv of funds/forcign exchange, a major por-
tion of the total equipment for work on the
project is purchased in a lot, even though only
a part of it would be required in the initial
stages of work at least for the first two years.
In principle, this is a similar case, as referved
to in para 3.5.3.1.

3.3.8.5 Proper scaling of requirement

In order to meet the contingencies referred
to in paragraphs $.3.5.1. and 3.3.3.4., it is essen-
tial that a clear schedule of phased programme
of procurement of equipment be initially drawn.
This could be done only if the scale of require-
ment of equipment is clearly laid out commen-
surate with the work-load requirements rela-
tive to the time schedule of operations on the

project.  Such phasing and scheduling alone
will result in economy in inves wents and opti-
mum utilisation of the equipme. t on the job.

Generally, the peak requirements of work
on a project may be expected in the third or
the fourth year of construction. ‘That is the
time when the maximum number of machines
have to be pushed into operation to sustain
the level of production at the optimum. If the
bulk of equipment is purchased initially in one
lot, it is generally not in proper condition to
give the optimum production at the ‘peak re-
quirement’ period.  If, however, the equip-
ment is procurcd in stages, commensurate with
the work-load  requirement, the additional
items which arrive physically in time for the
peak requirements, would ensurc the required
progress.

In this process, it would also be possible to
create adequate facilities for maintenance and
repair of equipment,

Discrete and judicious scaling of require-
ments of equipment for procurement would
reducc initial investment, give better utilisa-
tion of equipment, permit better efficiency in
opcration through better availability.

3.8.3.6 Leonomy in sustained use of equip-
ment purchased for the work

To avoid idle time costs, it is necessary to
ensure  sustained  operation  of cquipment
throughout the available working time in a
construction scason/annual.  Sometimes  en-
ough woark-load is not provided for such con-
tinued and sustained usc. This results either
from excessive equipment on the job or in
conscquence of design details etc,, of the work
not being hnalised in proper time for the
equipment to be deployed.  Occasionally, some
resources, handicaps also cause delay in exe-
cution of the work, conscquently rendering the
machines idle.

3.8.8.7 Critical analysis and scientific methods
of approach to work

It is also occasionally happens that intcgra-
tion of the resources to do a given item of work
is not properly done at the time of commence-
ment of the work on a project. While the ini-

- tial expenditure on purchase of equipment is



~ncurred, financial resources’ handicaps in sub-
scquent period, or nonavailability of some of
the scarce materials, come in the way of equip-
ment being consistently utilised: It is most
essential that a very clear view be taken initi-
ally of properly coordinating and integrating all
resoutces before deciding to invest large sums
of moncy in the purchase of cquipment for a
given job. In hrict, the ‘CPM’ (*) Cbarts and
‘PERT’ (**) Analysis should be the scientific
method of approach for work on projects, The
exact significance of this is hardly understand-
able or at least this is conspicuously absent from
the sphere of planning of work on projects.
It a critical analysis is clearly made, in form of
‘CI'M’ Charts, it may, perhaps, be possible to
cconomise  substantially in initial investments
of capital on those projects the capital which
otherwise gets blocked up unproductively over
long periods, mainly in the cost of cquipment.

5.5.3.8 Cell for “I'tne and Methods’ studies

Production by earthmoving machines ‘invol-
ves repetitive cyces of operation.  For cquip-
ment utilisation to yicld maximum producti-
vity, it is nccessary that cach cycle of operation
involves least time.  For this to be done, con-
tinuous studics have to be carried out for de-
termining if any delay factors involved in pro-
duction cycle time can be removed by chang:
ing the methods of operation.  Such research
and study can be done by a separate Cell carry-
ing out “Iime and Methods Studies.

3.5.3.9 Centvalised plant planning

Planning of equipment for all works in Irri-
gation and Power Scctor of Maharashtra State
is done on annual basis in a  Central Cell.
Through such plauning. it is possible to make
the best use of the available equipruent. Such
annual planning is undertaken 4 to 6 months
in advance of the commencement of the work-
ing scason of the projects in the State as a
whole.  Knowing clearly the stage of work on
cach project, and the programme of work for
the following season, it is possible to allocate
the available equipment to different jobs on
various projects and to determine, as to what
additional equipment  would be required to
meet the targeted production figures on. each
project.  The measures that would be necessary

(*) GPM—Critical Path Method,
{**)PERT—Programmue Evaluation and Review Technique,
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Jow

to commission any of the sick machines which
may be awaiting repairs are also decided upon,
By this method, it is possible to properly line
out the programme of repair and overhaul of
available equipment, so that it can be com-
missioned in time for work on those projects.
This helps in avoiding additional investment in
procurcment of new equipment unneccessarily.
Accordingly, such centrally coordinated arran-
gement entails lot of cconomy in investment of
equipment in the State as a whole, and avoids
idle time of cquipment on individual projects,

The equipment can also be reapportioned
from one project to another, consistent with the
priority of nceds, and also from standpoint of
standardisation.

$.8.3.10 Planning indwidual projects

by

Occasionally, as a result of annual review
of requirements of equipment based on the pro-
grammie of work in  the ensuring working
scason, need for morc equiment is established.
The "additional requirement of equipment is
generally met with in such cases by diverting
the cquipment available elsewhere (within easy
reach). Normally, au equipment owning autho-
rity would not spare any item of equipmeut
for. transfer outside the work under its pur-
view except when the equipment is absolutely
surplus to the nceds of his work or it is not in
good condition for immediate use. The pro-
spective transferee of equipment being other-
wise in dire necd of additional equipment, is
inclined to accept cven  such  unserviceable
cquipment in the hope that he will able to
recomuission the vquipment after suitable re-
pairs and use it gainfully on his work. Addi-
tion of such equipment in "not too good a con-
dition’ aggrevates the problem of timely repait
and overhaul of the equipment alrcady avail-
able on the project and most often repair to
this additional equipment is also considerably
delayed.  Eventually, thercfore, the additional
cquipment cannot cffectively add to the pro-
duction to the extent it was required to do.
Somctimes this also tends to throw off balance
the programme of repair and overhaul of the
original Hect of equipment. Such partial utili-
sation of the additional equipment adds to the
utilisation of  the equipment lect as a
whole.



3.84 Delay in  rchabilitation of  Surplus
Equipment on Completion of Cerlain
Items of Work, Resulting in Equip-
ment Lying Idle Without Work

3.3.4.1 Surplus equipment from jobs of spe-
cialised nature

Occasionally some items of equipment initi-
ally purchased to do certain jobs of specialised
naturc making tunnels for diversion of river,
or for lining of the tunnel etc., etc., are ren-
dered idle and surplus to the requirements of
the project, soon after such individual items
of work arc completed. Normally, such cquip-
ment should be offered as surplus to other
prospective users of the same clsewhere in the
country if no such jobs are concurrently at
hand on projects, or works within the State.
If this is not doue, the level of utilisation of
such equipment would figure at the minimum
figures, it not zero. It is, therefore, most essen-
tial that proper forward planning be done in
respect of rchabilitation, or disposal of such
items of equipment wheil are not required by
the owniug projects, or organisation at a parti-
cular time.

3.54.2 Equipnient surplus when Project work
tapers off to close

Similarly, when a time-bound work on a'given
project is tapering off to a close, action should
be initiated to rehabilitate the equipment that
will be renderced idle on completion of the
work. If advance planning is done in this re-
gard, the available equipment can get shifted
from that particular work to other works and
kept in use. However, unfortunately, such for-
ward planning is not done by most of the
cquipment owners with the result that the
cquipment lics idle without work for a fairly
long time. ‘This partially contributes to the
low utilisation of cquipment during some
periods of usetul service life thereof.

No doubt, there is another side of the pro-
blemi which has also to be taken into account;
and that relates to the apathy on part of the
project authorities undertaking new projects, to
take the old and used equipment for their
work. A fecling is always expressed that since
the project work would last for six to eight
years. the old equipment cannot be accommo-
dated on the job. 1If proper workshop facilities
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are established well in time (as is otherwise
essential even for new equipment) on the new
project, the old equipment can be gainfully
used.  'T'his would ensure better utilisation of
cquipment already available.

3.34.3 Need for cenlral co-ordinaling agency
for disposal

The equipment owners gencrally take it on
themselves to initiate action for rehabilitation
or disposal of cquipment; and they can do so
only after they are free from the work on which
the equipment is otherwise employed, 1.e., when
the work is almost completed, If the disposal,
or rchabilitation of such surplus or idle cquip-
ment were to be the responsibility of a Central
Co-ordinating Ageney in a State, or in an orga-
misation, {inalisation of action by that organi-
sation to dispose of or rchabilitate the cquip-
ment would gencrally be so synchronised with
the time of surplus rendering of equipment that
continuity in the service operation of the ma-
chines- by umcly transfer from one work to
another, could be suitably  sustained. Such a
separate organisation  for disposal /rchabilita-
tion of surplus/idle equipment, would of
course, have to work in closc liaison with the
Purchase Cell, or the Planning Cell which are
responsible for planning of cquipment for
various works in band in a State or in
an’ organisation, as also for (he procurement
of the required equipment,

In relution to the River Valley Projects, the
Central Mechanical Units set up in cach State
in the Trrigation and Power Sector, would help
to accomplish this objective to the greatest ad-
vantage.

5.3.5 Inadequacy of Mainienance  Manage-
ment Qrganisation and Service Factli-
ties; and Lack of Consciousness for Or-
ganised Prevenlive  Mainlenance Pro-
gramine

The maintenance procedures followed by the
users of equipment have been separately dealt
with in the Chapter 10 of the Repore (Main-
tenance Procedures). The detailed observations
given thercin, will not be gone into in this
Chapter.  However, the maintenance manage-
ment organisation and service facilities which
have a direct impact on thcvlcvel of utilisa-
tion "of equipment, may be discussed here.



3.8.5.1 Functions of mainlenance
tion

organisa-

'The prescribed maintenance of cquipment,
consistent with the schedules laid down by the
suppliers of cquipment, or their manufacturers,
is a rtoutine job to be carried out by the main-
tenance tcam employed for the purposc. How-
cver, the maintenance management organisa-
tion has a rclatively and distinctly different
function to perform. It is more a. matter of
carrying out ‘Preventive Maintenance’ work in
a scientific manver that a proper co-ordinating
cffort is called for on the part of the main-
tenance wanagement organisation, if the equip-
ment is to be put to optimum utilisation for
maximum production. Lhis, however, is more
in relation to the large scale outlits using size-
able large lects of equipment. It is not enough
only to pliu out proper sclection of equip-
ment and its cmployment on different itcms
of jobs, in a judicivus manncr. It is cqually
important to sce that the equipment is main-
tained in a proper shape for continuous work-
ing on the job during the working season. This
ammounts to integration of the factors of ins-
pection, evaluation, avoiding  breakdowns by
timely check of wear and tear on compo-
nents, making adjustents, reducing down-times
to the minimum through component exchange
system, rebuilding of worn out parts for Te-
use, cte., cte.  Timely availability at site of
work, of proper grades of lubricants, replace-
ment itens, consumables like Wire-Ropes, Cut-
ting Edges, Tilters, etc., also arc listed as an
important function of such maintenance mana-
gement organisation, to cnsure proper utilisa-
tion of equipment,

3.8.5.2 Proper understanding of prevenlive
mainlenance

As it is, ot most of the projects, where large
scale use of equipmient is involved, it is a
practice to attend to breakdown maintenance
work only, besides the prescribed maintenance
drill in relation to the individual items of
cquipment. Such a practice results in prolonged
down-time of cquipment and conscquently
lower utilisation of equipment on the job. It
is, therefore, necessary that  the ‘Preventive
Maintenance’ Programme in all its facets should
be clearly understood by the maintenance
management organisation who must make sys-
tems anleysis' for such work and cause effec-
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tive implementation of any programmes that
they may decide to follow, in proper accomplish-
ment thercof.

8.3.5.3 Plunning of preventive mainlenance
work

It is worth while dividing the available
cquipment into  categories like  Excavators,
Dumpers, Crawler-Tractors—the major items of
equipment generally in use, where large scale
mechanisation is involved.  Depending upon
the number of machines in use in each one of
these categories on a given job, the responsi-
bility of Preventive Maintenance can be assign-
ed to expericnced officers depending upon the
size of the flecet of mwachines in cach category.
These officers in charge of Preventive Mainten-
ance work can continuously carry out the ins
pection of the machines on a pre-planned basis,
arrange to do top overhauls whenever necessary
in mid-working seuson and to make a clear
forecast of the likely requirements of parts
frecessary for overhauling the machines in off-
scason period, or even during working season
period.  If this is not done, the work during
the overhauling season—the off-season period,
gets to be fairly intensive, resulting in over-

crowding of machines in the Workshops and it

is diflicult to carry out the repairs to equip-
ment in a short period—3 to 4 months time of
the off-scason period—in a satisfactory manner,
In fact, quite a few machines cannot be rend-
cred operative due to nonavailability of re-
quired parts in time, as 1o proper forecast had
been made in this respect due to lack of ins
pection ol machines at frequent intervals dur-
ing the working season. Hence, it is very essen-
tial chat the maintenance management organi--
sation should be so sct up and established,
that it can effectively execute the programme
of prescribed maintenance and Preventive Main-
tenance in their true sense, in order that the
machines are rendered ovperative to the maxi-
mum extent for maximmmn productivity during
the working season.

3.3.5.4 Servicing facililies

The servicing facilitics—whether for mainten-
ance or for repairs, again play a very vital role
in providing assurance for maximum utilisa-
tion of equipment. The facilities to be pro-
vided by way of servicing equipment, tools
required by the machanics for such maintenance



and repairs, the covered accommodation neces-
sary for using the machines for proper repairs
ot by way of providing required spare parts
for repairs to the cquipmene in time, are the
crux of the problem. Unless such facilities are
properly provided, the availability of machines
to the required extent on the job cannot be
properly ensured; and consequently, the utili-
sation of equipment would alwavs be low. The
Committce have observed deficiencies in  this
respect at many places, though, in certain in-
stances, inspite of more than adequate provi-
sion of such service facilities, lack of trained
personnel to do the maintenance and repair
jobs and adversely affected the availability of
the cquipment to the required extent as well
as its utilisation.

3.5.6 Lack of Skilled Staff for Operation and
Repairs and Lack of Training Facilities
for ‘In-service-Training’

5.3.6.1 Lack of skilled hands

The equipment in use on construction work

on River Valley Projects, for Mining Work, for
road buailding, land rveclamation cte., ete, is
very costly. Fach machine would cost hundreds
of thousands of Rupces. The care and eus-
tody of the machine~—for its operation, main-
tenance and repairs, is, however, entrusted to
persons who are not adequately trained and
qualified for the purpose. Psychologically, the
mental get up of persons operating the equip-
ment, or repairing it, is not such as would
make them feel responsible to the required
extent for the safety and upkeep of such costly
cquipment.  The confidence on part of such
persons to assume proper responsibility for such
costly equipment can, however, be infused into
their minds only if they are made to understand
technically and operationally, the functions to
be performed by the machine. Through the
process of synchronisation of the functions of
the machine with the functions to be humanly
performed by the person, it would he possible
to make the person to look after the machine
better,

§.8.6.2 Improper lraining system

Most often, certain low ranking persons—
generally classified as helpers or oilers, take the
opportunity of learning operation or repairs of
the equipment, while they serve individually the
Opcerator or the Mechanic responsible for ope-
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ration and repair of the machines, rather than
the employer.  These helpers seek ‘Favours’
from those whose commands they follow, in
becoming in turn Operators and Mechanics.
Some times, this process rcaches a point where
the Operators and Mechanics personally fecl
‘care-frec’ and willingly assign the work of ope-
ration or repairs to such lower staff not under-
standing clearly the implications by way of
physical damage that may occur to the ma-
chines, cither due to faulty operation or due
to improper repairs carried out to the ma-
chines. It is most unwise and imprudent action
on part of the Opcrators and Mechanics to
train their helpers for operation or repairs of the
machines in this manner. To ruin such costly
cquipment through such handling by inexperi-
enced staff, 1s in fact, criminal. Human psycho-
logy being what it is, such persons who are
desirous of learning the Operator’s and Me-
chanic’s trade so cheaply, must be given a
training separatcly, either through the Techni-
cal Training Centres or through an “in-service-
training’ programme on the project.

3.3.6.3 Seleclion of persons for lraining
However, while selecting personnel, it is to
be meticulously considered that the calibre of
the persons selected for such training program-
mes is.of a proper standard. An illiterate per-
son may occasionally have a keen aptitude for
learning a trade of an Operator or a Mechanic
and he may soon become a deft hand in either
of the two trades; but such exceptions are
rare. It is necessary to cousider selection of
persons for such training from amongst the
available staff  in [ull consciousness of their
hasic qualifications, aptitude and necessary skill,
This has been dealt with in details in the
Chapter 7 on “Training” (Item viii of the
terms of rcterence for the Committee). Excep-
tions to the basic educational qualifications of
persons selected for training could be made
only in such cases, as would involve certain
persons, who had been working as Mechanics
for a fairly long time, or Operators on smaller
equipment for a long time.
3.5.64  Plan for training of personnel to be
done simultaneous to the Plan {or Pro-
curement of equipment

While planning the work with cquipment
ou a project, it is most essential to evaluate



clearly the availability of skilled staff for ope-
ration, repair and maintenance of machines. It
would be improper to acquire the whole lot of
equipment initially, provide for facilities for
repair and roaintenance of the achines, and
yet not have the required complement of staff
necessary for operation maintenance, repair of
the equipment. During the time the procure-
ment of equipment is processed, suitably quali-
fied persons should be recruited for training
through deputation to known training agen-
cies for proper training as Operators or Me-
chanics in relation to the particular type or
makes and categories of equipment being pro-
cured. The lead time for procurement of equip-
ment being generally one year or more, it would
be possible to have the required trained hands
for operation, maintenance and repairs of equip-
ment conveniently, duly trained through such
training agencies. Of course, it would Dbe nor-
mally expected that at least a contingent of
trained hands—both Operators and Mechanics,
would also be available initially in tesponse
to advertisements calling  for recruitment  of
such personnel. Hence, advertisements for ve-
cruitment  and sponsoring of candidates for
training should be done simultancously with
the action initiated for procurement of equip-
ment. '

3.3.7  Handicaps arising in repairs of machines
due to lack of workshop facilities: (1)
lack of planning in Workshop FLay-oul—
inadequate floor space, handling facili-
ties and workshop equipment and lools:
and (i) unhygenic envivonmenlal condi-
tions of work in shops.

3.3.9.1  Importance  of  planning  workshop

layoul

The lay out of Workshop is an expression
of the purpose for which the Workshop is es-
tablished. Unless the type and amount of work
to bhe done in a Shop are predetermined and
defined precisely, it is difficult to envisage and
estimate the total requirement of work space,
the type of accommodation/sheds cte., the main
machine tools and accessories  to be installed,
the handling facilities and other amenitics to
he provided for the workmen. Even though the
project estimates as initially framed for estimat
ing the cost of work, do give a broad outline
of the items of works to he done in project
workshops, or workshop attached to a prodnc'-
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tion job. like the Mining operations ctc, the
Iay out of Workshop is not precisely determin-
cd to afford the convenience of scquentially
phased operations involved with a view to en-
suring minimum rchandling of items. The ex-
penditure on  “handling” alone, sometimes,
amounts to over 409, of the total cost of a
work done in the shops. Hence, it is necessary
that the aspect of planning a Workshop layout
is treated with ¢qual importance in the plant
planning exercise. Unless this is done, the work
on repairs to equipment may not he done me-
thodically and it may take disproportionately
larger time to carry out repairs, thus reducing
the availability of equipment for proper utili-
sation.

Carce must also be taken to ensure that in-
termingling of repair and manufacturing shops
is avoided. For instance, a Stecl Structure Fabri-
cation Shop, put in between the Repair Sheds,
or just close to it, would influcnce adversely the
workmanship by the workers engaged on re-
pair. of machinery. The details in this respect
have been discussed in Chapter 11 of this Re-
port. :

3.3.7.2

As at present, on most of the projects, or
on varions production jobs, like Mining etc.,
the Workshops do not either provide adequate
space for the equipment to be repaired or in
some cascs, the size of the Shops is too large
to make the repair operations economical. Tt
is necessaty to reconcile such position with
actual job requirements.

Existing shops

In what has been scen by the Committee,
during their tours to various work-sites of diffe-
rent users of cquipment, it was rather unfor-
tunate to observe that at certain locations, in-
spite of the available facilities, best use was not
made of the same. The main factor contribut-
ing towards such a sitnation resulted partly
from incoordinated eflort in integrating the
functions of different shops and facilities, and
partly the improper lay-out of the Shops and
the facilities, If Mechanical Availability of the
equipment is to he the main index of utilisa-
tion, it is most essential that utmost care is
cxercised in proper layout of workshops, orga-
nisation of facilities for handling and repairs
and provisions of adequately trained staff ctc,
for supervision and for actual repair work,



3.3.7.3

Basically, the cxercise starts with the proper
selection of a site for the Shops, taking into
account the climatie conditions, rain fall, work-
ing area, cte. Size of the fleet of equipment to
be repaired is then taken into account with
duc respect to the categories of equipment and
the number of machines in each category to be

Plamu'ng the lay-ont

repaived at any one time. The lay out of each
particudar shop is to be designed in specific re-
lation to the type/category  of machines and
their number to be repaired. For example, if
a lleet of Crawler Tractors, Dumpers, Scrapers
and Excavators, is to he operaling at a project,
the Repaiv Shop for Crawler Tractors. Dumpers
and Excavators would have different types of
floors and handling facilities to be provided in
cach shed. For Crawler Tractors, the Crawler-
tracks would make it necessary for the floor to
have proper reinforcement to withstand the im-
pact of the Grouser Bars. For the Repair Shop
for the Excavators, a pit with proper drainage
system, would hce necessary, so that the Exca-
vator could be taken into the pit where the
normal ground level would be [{lush with the
foot board of the Excavator for aflording the
convenience of casy dismantling of the upper
frame machinery, and the boom cte. The pit
would have to be under a roof with proper lift-
ing tackle etc., suitable for heavy loads.

With regard to Dumpers, special carc would
have to be taken about the overall length of the
Dumpers—specially in case of Bottom Dumpers
and the height of the Dumper Body, specially
in case of Rear Dumpers.

Hence, the provision of the shops  would
have to be related to the type and size of the
equipment to he repaired.

3374 Specialisation

For all categories of equipment, certain de-
gree of specialisation is necessary in carrying
out repairs to items of components of common
nature—common  to most of the equipment,
The lavout of Workshop sections for specialisa-
tion in component repairs has been dealt with
in detail at Chapter 11, The main idea of
specialisation is the accuracy and precision with
which components, assemblics  and sub-assem-
blies should be repaired in the least possible
time. Besides this, such Sections also afford the
convenience of providing built-up or repaired
11—2 CW&PC/ND/75
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components as standby units for minimum re-

pair time ol the machines while in the shops.

The degree
as mentioned above. mainly ensures the satis-
factory performance of equipment over fairly
long periods without any great frequency of
intermittent hreakdowns when the ecquipment is
working on the job. Hence, the degree of pre-
cision in repair work is the key-note Lo the suc-

of snecinlisation in the matter

cess to be attained through such specialisation.

Even though most of the users of equipnent
are currently aware of ‘the importance of spe-
dalisation by Sub-Division of work in the man-
ner deseribed above relative ro the shops csta-
blished at each work centre, where Lurge ftleets
of equipment are in use, it is unfortunate that
in practice, the method is not cffectively imple-
mented. This results in long durations of re-
pair time in recommissioning the machines sent
to the Workshops for repairs.

8.8.75  Need for dvawings and specification

Another factor cqually important in this con-
text is the know-how regarding measurements,
fits and tolerances 1o which the work of re-
assembly of the machines in the process of
overhauling is involved. It is vitally necessary
that the staff vepairing the assemblies, compon-
ents, sub-assemblies or the machines, must have
the Charts showing ‘Rebuild Specifications’ re-
Iative to individual makes and models of ma
chines. If the workmen have such rebuild spe-
cification charts, readily available with them,
the degree of accuracy in reassembly of the com-
ponents and the machines etc., will ensure very
satisfactory  performance of the repaired ma-
chine or components.

8.8.7.6 Supervision and inspection

The Supervisor/Foreman should he person-
ally responsible to check up the repair work
at cach stage consistent with the rebuild specifi-
cation charts. The inirial inspection of compon-
ents/parts at the time of disassembly of the
machine, and comparing the wear and tear of
individual parts and components. with the stan-
dard dimensions Taid down in such charts, pro-
vide the means for economy in over-all repair
work to machines, or the cost of the parts to
be used in the process.



8.8.7.7 Handling facilities and tools

Similar is the importance of the handling faci-
lities provided for handling heavy parts in the
process of dismantling or reassembling the ma-
jor assemblies or the machine as a whole. If
arrangements arc to be rigged up individually
for cach machine for removal of heavy parts,
like Dicsel Lngines, Transmissions, or the
hodies ctc., it takes inordinately long time (o
even dismantle or reassemble the machine, be-
sides the extra time taken for actual repairs in
absence of proper handling facilities. Hence, n
considering the lay-out of such repair shops, it
should be a prerequisite to provide either over-
head Cranes, or Pillar Cranes at suitable loca-
tions to account for such situations.

Provision of workman-benches with vices,
racks for storing of parts eic., ete, arc again
important provisions in absence whereof much
of the available floor-space is not left for con-

venience of repair work by the workmen.

32378 Cleanliness

Needless to say that in all such lay-outs the
basic element of hygience and cleanliness in
work makes the fundamental base. As with the
human body, the machines require as much
tidiness and cleanliness in the working condi-
tions. Pucca floors and metalled roads around,
with proper drainage system, are some of the
basic elements to he taken into consideration
in the layout of shops. Specific care is to be
taken of the fact that in arcas where the rains
ave heavy, and if the repair shops are located
at the foot of the hills, or near hillocks, the
flow of water from the hillside should not
overflow the drains and flood the workshop area
or enter inside the sheds. These considerations,
though evidently of trivial nature, are highly
consequential in influencing the conditions of
work inside the workshops specially when most
of the repairs for such equipment are carried
out in off-scason---rainy period.

5.88 Lack of Proper Planning for Spare Paris

Provisioning, Inventory Gonlrol ete.
2.8.8.1  Incoordinaled Planning in execuling
reparr work

It has heen the cxpetience of the Committee,
during tours to various work-sites, that while the
sparc parts  indents are prepared on forward
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planming basis, the machines, which are sent
to Main Workshops for repairs, await the ini-
tial disassembly until after a substantial portion
of the sparc parts earlier ordered has been re-
ceived. On opening of the machines, after re-
ceipt of parts, it is generally expericnced that
some items of spare parts have neither been
ordcered, nor are they available from stock; ot
through incoming consignments. Hence, in spite
of availability of a major portion of the re-
quired spare parts (80 to 90%), the machine
under repair could not he commissioned for
want of about 10% of the required parts, which
are then termed “Critical’. If the machine had
heen disasscmbled and inspected immediately
on its receipt in the Repair Shop, it would
have saved the owncers of equipment quite some
time in indenting for the remaining parts,
therchy reducing the overall repair time of the
machine by 4 to 6 months, if not longer. It is
due 1o such incoordinated effort in planning
and executing of the repair programme that
tlie non-availability of parts comes to be a cri-
tical: factor in the time taken for repairing the
machines.

85.8.2 Planning in indenling & procurement
of Spare parts

Most often, the point is made that it takes
too Jong for the sparc parts to be procured:
and hence, the consequent delay in commis-
sioning the machines under breakdown which
ultimately account for greater span of downtime
of the machine, and the low utilisation there-
of. This is a matter relating to the “methods,
system and procedure of procurement of spare
parts and inventory control of spare parts”.
With discrete planning in indenting and pro-
curement of spare parts, the spare pavts can
be arranged to be made available in time. All
that is required is foresight and farsight, and
good record keeping. An experienced and effi-
cient Foreman or a Supervisor, should be able
to determine with precision, the nature of de-
fects that keep arising in given makes and
models of machines in usc at a particular job
over periodic intervals of time, and he should
therefore, be able to frame requisitions for
spare parts commensurate with his ohservations
based on History Records maintained by him.
He can supplement this expericnce with actual
observations and inspection in the course of
Preventive Maintenance of machines and  or-
dering of the spave parts accordingly, and or



preparing requisitions for additional parts on
actuals basis immediately after opening the ma-
chines reccived for repairs.

There is no doubt that many other elements
oy factors enter into consideration, with regard
to delay in procurement of spare parts and the
conscquent nonavailability — of spare paris in
time. The scarce position of foreign exchange
for import of parts, the Import Trade Control
policy} the procedures for processing of import
licence applications ete., etc., are also some of
the contributing factors in delaying the ulti-
nate supply of spuare parts in requircd time, for
repairs to machines. However, such factors be-
ing prone to periodical assessment in terms of
time lug, that would be involved in physical
supply of parts on account of cach one of these
fuctors, it should not be diflicult for the indent-
ing authority to have a near correct idea of the
total lead time involved in physical supply of
parts. The oft hcard statement: “T'his machine
cannot be put on the job, since it is awaiting
spare parts for repairs”, can be avoilded with
proper planning for sparc parts in a scientilic
manner.

8.3.9 Lack of Proper Working Condition

5.8.91 Haul roads mainlenance

Even though Haul Road Muintenauce is an
item of maintenance work of comparatively
minor nature, and plays the most significant
aud vital rolc cither in boosting up production
and minimising breakdowns ot equipment, or
in cutting down terribly on production and
putting the machines oft the road, very few of
the users of cquipment pay adequate amount
of attention to this. A variety of breakdowns
on. machines is largely attributable to the poor
condition of the haul roads with vespect to the
surface and the formation thercof, the types of
curves involved and the severity of the gradients
involved in certain portions thercof. Lack of
adequate watering arrangements for mainten-
ance of the haul roads—specially to avoid dusty
conditions, is also an cqually important factor,
Provision of Motor Graders and water-sprink-
lers is wost essential in adequate numbers com-
mensurate with the total length of the baul
roads. The type of the Motor Grader to be
used proper sclection of the size of the Grader,
is also important. Needless to say that reduced
rolling resistance can result in better speeds and
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this can be achicved through properly ain-
tained and graded haul roads without too much
of the advers gradients.  Lvery once per cent
gradicnt requires extra rimpull of the order of
20 lbs. per ton of the gross vehicle weight to
overcome the extra rolling resistance on this
account. Similarly, while on  good and  well
maintained haul roads approximately 40 Ibs./
T of GV.W. is required to overcome the roll-
ing resistance, the figure may increase to 100
lbs./ T on rutted and iliformed haul roads.
Henee, for avoiding breakdowns and for ensur-
ing betier production, maintenance of the haul
roads in a proper manner is most essential.

The general fecling prevailing in the minds
of the cquipment ownets is that the beavy
construction  cquipment iy rugged cnough o
withstand the rigours of off-the-highway work.
This popular belief is misleading and sooner
such owners of equipment are disillusioned in
this regard, the better would it be from stand-
point of utilisation of cquipment.

2 9
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The width ol the haul roads, the type of
bridges and super-structures involved, also play
a vital vole in cutting down the cyde time of
operational equipment. Narrow roads, or nar-
row bridges and low super-structures, make 1t
dificult lor two-way traffic and the resultant
tremendous

Haul road planning

low speeds of cquipment cause
handicap to production. Sonictimes, such con-
ditions result in accidents, which cause down-
time of cquipment or total loss of wmachines.
If utilisation is to be interpreted as the index
of productivity of the machine, utmost care is
necessary in planming the operations through
proper formation of the haul roads, bridges and
super-structures ctc. Of course, where such phy-
sical Bmitations are unavoidable, as in the case
of road formation in hilly terrain, the initial
selection of equipment has to be mude so, that
such conditions do not handicap utilisation and
production.

8.8.0.%  Borrow arcas and dumping areas

Similar is the position in vespect of the work-
ing conditions obtaining in the borrow areas or
sites where the material is to be handled. Main-
taining the borrow avcas for  materials and
dumping areas in proper condition cven with
the help of Dozers, where nccessary, would pay
heavy dividends in cutting down the cyde time



of equipment hauling the materiul. It may not
be necessary o engage such maintenance equip-
nient on whole-time basis, unless the work spots
arc isolated, or detached from the other work
area. One Dozer may be employed to cover 3
to 4 borrow arcus in contiguous reaches not
flung apart too wide.

8.3.94  Access roads

In certain locations where the work-spread is
too wide-—specialy on work on canals in desert
area, one has to cnsure timely supply of basic
materials and other supplies necessary for ope-
ration and maintenance of equipment, and cven
for carringe of personnel to the work site. Ade-
quate facilitics by way of properly laid access
roads, and scrvice roads to the site of work, is a
pre-requisite for such operations. Unless this is
propearly organised, useful working time gets
lost and the machines cannot be fully utilised.

oo

5395 Channels of communications

Other Channels of cominunications are also
equally important in the nature of telephone
connections, wireless broadeusting  sets—either
installed in the vehicle, or separately installed
at certain locations of work, In the cvent of
some of the important items of supplies of
spare parts not being readily available at site,
messages transmitted through such communica-
tion systetn cut down the time involved in secur-
ing supplies of essential items at site and there-
by reduce the downtime of equipment,

3.5.10 Lack of incentive for the Labour Iingag-
ed on Operalion, Mainlenance and Re-
paiv of Lguipment.

Work with equipment can be brought to a
proper level of operational clficiency, if the
Operators and Mechavics identify  themsclves
with the work and become partners with mana-
gement in the entire operation. It is very neces-
sary that the working personnel he given pro-
per wages or else, due to negligence ete., cause
the resultant handicap to production and uti-
tisation. In the private scctor, certain arrange-
ments bave come to the notice of the Com-
nittee, where the Operators work as partners
with the management to the cxtent that the
machines are supplied to the Operators at the
cost of the management. The Operators look
atter the machines individually themselves for
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maintenance and repair, cte. Payments accrue
to them on Dbasis of daily work done, while
deductions are wade from their account in ‘36°
monthly instalments towards the cost of the
machines. The ownership of a machine like
Tata Tippers, gets transferred to the Operator
in the course of a period of 3 years or so. Yet
the operator keeps getting an amount of Rs.
350 to Rs. 500 per month. The Operator feels
devoted to the machine with full zeal and vigour
50 as Lo keep it properly maintained and without
breakdowns. Of course, this may not be appli-
cable Lo most of the Govermment operations, or
Public Scctor Undertakings' work; bug it is
amply proven by this example, that incentive
of some kind, even though bonus or produc-
tion ¢te., s essential in the interests of promot-
ing the standard of wutilisation and for boosting
up production.
5.5.11 Management of Operations

‘Lhe operational efliciency  with any large
scale - mechanised operations with cquipment,
cair- be achieved to the required extent only if
the Munagement coordinates the activities en-
gaging the fleet of equipment, as a whole. The
operation exccutives and the maintenance/re-
pair shop heads have to work haud in hand
for- organising  a successful operation of the
working, vepair and overhaul of equipment so
that there is least downtime, optimwn utilisa-
tion, and maximmm production. It is unfortu-
nate that on some of the work sites, there were
visible signs of people working in water-tight
compartments and not co-operating with each
other in so far as the operation, maintenance
and repair of cquipment is concerned. With the
decentralisation of responsibility for operation,
wmaintenance and repairs to three different
groups, it is necessary that proper coordination
is organised by Managewent in the Functional
areas and vesponsibilities assigned to the three
groups. 'The position may get cased if a system
of weekly or biweekly meetings is introduced for
solving the problems and difficulies in the over-
all interest of Dbetter utilisation of equipment
and production thereby. Such wmeetings could
be held periodically with the top manager, who
can issue principle/policy directives at frequent
intervals for smooth sailing of work.

Elaborate details in this respect have been
given in Chapter 14.



3.4 Summary of Observations and Recommen-
dations

Low utilisation of equipment is a direct re-
sult of excess ol equipment over what is actually
required for the job, the work-load on items of
equipment varying  substantially at different
stages of the work or at periodical intervals, ini-
tial sclection of equipment in absence of exact
details of the nature of work and the best
mcthod of doing it, random additions of equip-
ment being made to meet shortterm need of
the work, repaiv and maintenance facilities be-
ing not adequate, ivadequacy of maintenance
management organisation, lack of skilled staft
for maintenance  and operations or lack of
training facilities, lack of proper planning for
spare parts provisioning, poor working condi-
tions, poorly planned haul road maintenance,
retention of equipment even when not required
on the job and improper management of opera-
tions.

In order to achieve better utilisation,  the
following recommendations are made: —

(1) All technical details relating to work be
finalised in a thorough manucr initially before
the work on the project commences. A period
of one year may bhe stipulated as the time bet-
ween the approval of project cstimiates and
fmalisation of design details und financial esti-
mates 5o that the requirement of equipment
can be properly assessed in desired details bused
o a regular Plane Planning exercises.

(2) A dcar policy about the makes and sizes
of machines in diffcrent categories and makes
ot their power units should be laid down, at
the tme of firse bulk purchase of equipment
in the event of procurement in stages.

(8) Forward planning of work be clearly done
when work is undertaken on new projects and
the mode of execution of work either depart-
mental or through private agency, be clearly
decided  before the cquipment is purchased.

(1) Scaling of requircments  of cquipment
should not be based on low factors of availa-
bitity and wutilisation. Iustead adequate  pro-
visions should be made for the facilities neces-
sary for expeditious repairs and proper main-
tenance of cquipment and for the agency/orga-
nisation to manage this properly.
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(9) A very clear view be taken initially of
properly co-ordinating and integrating all re-
sources before deciding to invest large sums of
money in the purchase of equipment on the
job, or making critical analysis ‘CPM’ Charts
and ‘PERT" analysis should be the scientific
method of approach for work on projects.

(6) For research in methods of improvement
in operation, utilisation and  productivity of
machines, a separate Cell for carrying out “Lime
and Mecthods’ Studies should be organised by
every large scale user of equipment well in
advance.

(7) Equipment should not be retained longer
than nccessary on - projects/works,  Advance
planning should be made for rehabilitation/
disposal of such surplus equipment, A Central
Co-ordinating Ageney in a State, in a Sector, in
ant. Undertaking may be centrally assigned the
work  of vehabilitation /disposal  of surplus
equipment. Prior clearance should be taken
from this Coordinating agency regarding non-
availability of equipment before it is purchased
from the open market.

(8) Specialisation in dilferent phases of ser-
vicing and repairs of the equipment should be
introduced by assigning separately the work of
ficld maintenance, preventive maintenance and
Section and officers under the main equipinent
inspection, major repairs to separate Divisions/
Sections and Ofhices under the main equipment
managenient organisation. This would cnsure
expeditions turn-over of work in cach section
and consequently increase available time of the
cquipment  besides cnsuring  hetter quality in
cach respect. Senior and well expericnced offi-
cers should personally manage and supervise the
work of each section.

(M) Adequate tacilitics should be created for
maintenance and repairs o cquipment., The
workshops lay-our whether for ficld mainten-
ance and repairs or for centralised maintenance
and repairs should be meticulously planned in
advance commensurate with the load of work,
Provision of hand-tools and other handling faci-
litics, which would cut down the over-all time
inmaintenance/repair of equipment should be
provided.

(10) Hygienic conditions must be created for
proper upkeep and repairs of equipment.



(11) Planning of haul roads and their main-
tenance should be done with utmost care treat-
ing this subject as important as the basic Plant
Planning cxcrcise. Safety of operations and con-
trol of cyvcle time of operations by such mobile
equipment on production jobs can be ensured
by proper care being bestowed on haul road
planning.

(12) Management of operation maintenance
and utilisation of equipment should be so or-
ganised so that the planning and execution of
the work is a smooth and coordinated process
for cifective control on production and ccono-
my in cost. The organisations should be well-
knit for a co-ordinated effort and [rictionless
working amongst all levels of management on
the job.

(13) An efficient maintenance materials ma-
nagement organisation should form a vital part
in the whole organisation so that equipment is
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not laid off in absence of some vital supply of
parts ctc.

(14) Formalised training of Operators and
Mechanics should be arranged. Only such per-
sons should be assigned the operations and
maintenance of equipment as are properly skill-
ed in the trade and can contribute and
be partners in proper upkeep of the machiue.

(13) For optimum utilisation of cquipment
to result in maximum productivity of machine,
a departure may sometimmes be necessary from
the conventional organisational sci up to pro-
vide specialists to control certain  process of
maintenance, preventive maintenance and  re-
pairs to equipmcnt or in creating special faci-
lifies for expedition in such work. The little
increment and investment arising out of em-
ployment of persons in such a class—specialists
and the oxtra cquipment and facilities, will pay
back thelr own cost many times over.



CHAPTER 4

PROCEDURE, SYSTEM AND METHODS OF PROCUREMENT OF SPARE
PARTS AND INVENTORY CONTROL

4.1. Importance of the System

How important is a proper system and me-
thod of procurement of sparc parts in context
of optimun utilisation  of construction plant
and  cquipment  and maximum productivity
therechy? A proper evaluation in this respect
could be made only in terms of losses sustained
in production duc to down time of equipment
attributable to non-availability of sparc parts
in time. On the other hand, in the process of
providing full safeguard against eventual down
time of equipment, it can also happen that
the stock of spare parts get to a level, where
it amounts to blocking up of capital in an
unproductive  manner due to comparatively
lower turnover of parts in usage, and leaving
an excessive stock in rescrve. Such excessive
stocking of parts, besides blocking up produc-
tive cash capital, results in addirional loss due
to heavy inventory holding costs  and absole-
scence costs over long periods. Tt is, therefore,
only essential that the system or method of
indenting and procurement of spare parts be
such as would, besides providing proper assu-
rance [or availahility of requived spare parts in
proper time and quantity, not result in excessive
stocking or blocking up of capital investment.

4.2, Magnitude of Problem
4.2.1 Situation at Diffevent Projecls

A study made by the Committec regarding
vearly stock receipts, issues and balances of spare
parts over a period of 5 to 6 years, in relation
to a lew of the major projects, reveals that the
yearly values of stock issues of spare parts arc
much less than the corresponding values of year-
Iy receipts during the vears. Even when the
project work is tapering off to a close, the
value of yearly reccipts of spare parts some times
exceeds the value of issues. The inforruation
that could be collected from a chosen few users
of equipment is given in Appendix 4.1, In
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addicon, this Appendix gives information re-
garding value of equipment added yvear after
year, on cach project. It may be seen from the
figuires that the valuc of spare parts in stock,
left as balance at the end of each year, is high,
when compared to the value of equipment at
hand, Apparcntly, there has been an element
of injudicious planning with respect to quantum
of spare parts to be ordered, even though this
may not be the sole factor to account for such
a situation. It is likely that duc to procedural
and  policy matters governing the import of
spare parts, some of the critical items of spare
parts are not included in the list of spare parts
being procured and it is this adjunct of criti-
cal items of spare parts, which are otherwise
necessarily required to supplement the existing
stocks, that comes in the way of proper utilisa-
tion of available parts and conscquently, re-
sults in high balance of spare parts left in
stock at different intervals of time.

Such a situation also arises from unforeseen
breakdowns, specially, when the new equipment
is in use. It is customary to have initial supply
of spare partts to cover two vears running and
maintenance requirements and this does not
include slow-moving items.  The unforescen
hreakdowns resulting from accidents, inadept
handling of cquipment and from inhercnt de-
fects in design and construction features of the
machine, occassionally involve replacement of
some of the slow-moving parts. Such parts also
get to be listed as critical items and have to
be procured in an unscheduled manner.

It is often stated by the owners of equipment
that the utilisation of equipment with them
has been poor duc to lack of spare parts. An
impression is generally  given that the store
rooms on the projects have almast evervthing
except the particular part that is needed. All
the satwe, the influence that lack of spare parts
will have on production and total economy of



the work in hand. or en the project, conld
be better wssessed il we have figures for the
costs of having spare parts in stock, the down-
time cost and the added value cost—evaluating
the loss in production by the machines when
these are rendered inoperative. Unfortunately,
only a very few of the projects have reliable
figures for Joss due to down-time and due to
various reasons-—waiting for spare parts for in-
stance.

1.2.2

Silualion with One of the Major Seclor

A specific study has been made by the Com-
mittee in relation to one of the main scctors,
where a fairly large amount of equipment is in
use. It was observed that in spite of stocks of
spare parts valued at over Rs. 200 million being
available, the average utilisation of the equip-
ment in the sector as a whole was of the order
of 10%, approximately. Even this [ligure of
409, utilisation resulted from taking into ac
count certain cases where the cquipment utili-
sation was of the order of 609, to 809%. If
those few cases are discounted, the figure of
average utilisation may be as low as 3097
423 Loss Due
Unutilised.

lo Heavy Stock Lying

The enormous amount involved viz., Rs. 200
million, would reflect the magnitude of the
problem in so far as blocked capital is con-
cerned, and the yearly inventory holding costs
that would accrue.  Reckoning the inventory
holding costs at 129 to 15% of the value of
stocks, the vearly expenditure, which is other-
wise unremunerative, would amount to Rs. 25
million to Rs. 30 million, every year. Leaving
aside the losses to be sustained in production
due to down time of equipment resulting from
non-availability of spare parts required to match
the available stocks, the vearly loss of revenue
itself is alarming in proportion to the cost of
spare parts in stock or to be procured for gain-
ful use of the available parts.

4.3 Referenice to a Paper Published at LR.F.
Seminar

Since the common points of consideration
would he the same for any user of cquipment
anywhere in the world, it is considered pertin-
ent to refer to one of the papers published
at the time of the Internadional Road TFedera-
tion Seminar held in 1969 ac Chicago, U.S.A.
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Tn this paper, Mr. C. ] Haring of M/s T
Haring Co., U.S.A. listed the following 9 points
in this connection: ——

1. The user should form the habit of order-
ing a good quantity  of recommended sparce
parts, of the consumable type, with each new
machine.

2. Should users find the availability of spare
parts, locally, to he poor in their opinion, the
user should be specilic in taking up the mat-
ter precisely with the manufacturers involved
or the distributors. As far as possible, the “total
cost concept”, should be the basis for purchase
of equipment, it the total consumption of spare
parts in the life time of the machine is to be
properly evaluated in deciding the purchase
price to he paid for new equipment.

3. As a user, when you receive a new ma-
chine assess properly as to who would service
the components and assemblies on the ma-
chine—would the uwser himsclf organise neces-
sary facilitics in this behalf, or he would list
the services of the distributor of equipment,
or any other agency for this purposc? The ‘unit
replacement system’ helps to save down time
costs and ensures more production with given
units of equipment.

4. Whether a private, or a Governmental
user ry to get as many spares as possible from
the local distributors and encourage them to
continually improve their repair parts service?
With a given “turnover” they can afford to work
on Jower, reasonable margins of profit and carry
more of the slow-moving parts.

In case the user fecls that the parts prices
are too high. the matter should be specifically
taken up with the muanufacturers who would be
glad to explain their pricing pelicies. Listen
with an open mind and be fair with your judge-
ment.

5. 10 vou consider the  use of nongenuine
parts, be sure to- look beyond first costs; and
it the manufacturers” warranty on vour machine
is in jeopardy, vou must also consider that if
vou buy most or almost all of vour consumable
fast-moving parts from sources other than the
muchine distributor, vou may need to pay more
for the slow-moving parts (high in prices, air
transportation ¢tc).



6. Make sure that the user gets a ‘Repair
Parts Book’ with cach new machine and that
the book is i a shape which makes the user
understand it sufliciently well.

7. Good record keeping ol total machine
costs—-purchase price, repair figures, operating
costs and even the hours of availabilitv—should
pay excellent dividends for all users and prove
invaluable in their future planning.

8. The help of important Govermment offi-
ciuls, who understand the importance of keep-
ing the cquipment operating, that is vital to
the growth of country’s  ceconomy-——is badly
needed to minimise the present delays on im-
port licences and customs clearance.

Controversial parts that might be made local-
v, quicklv. and of good quality, should be eli-
minated from licence requests, so that this argu-
ment does not contribute to the processing de-
Lay,

9. Weigh the advantages and disadvantages
of bringing sparc parts into your country along
with machines purchased under forcign loans.
Put emphasis on the constumable parts in all
cases, as it is usually the lack of these that ¢an
bring the projeats to a screeching halt,

The need for quoting the obscrvations “as
above, has resulted from the functional aspect
of the ideas involved therein. These would uni-
vewsally apply to all users of equipment any-
where in the world. In fact, the text of the 9
observations as above, would make recommen-
dations that would generally be made with res-
pect to spare parts procurcment etc., hy any
user of equipment,

1.4 Existing System and Method of Procure-
ment

Keeping in mind these points, the Committee
have made a study of the existing svstem and
methods of procurement of sparc parts as in
force with different users of equipment in the
country. A broad outline of the details in this
respect is given in what follows.

On all Projects/works where the size of the
llcet of the equipment is fairly large, a separate
Purchase Organisation is created to process be-
sides cases of stock items and materials, all cases
of procurement of equipment and spare parts.

12—2 GW & P(yND/75
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441 Indenting and Verification

The proposals for procurcment are initially
[ramed by the respective Divisions of the Pro-
ject/Works Departments operating and  main-
taining the equipment and before these requisi
tions arc passed on to the Purchase Organisa-
tion, these are referred to the Stores Depart-
ment for verifying the following details—

(i) What is the present stock position in
relation to each item covered by the
requisition?

(i) What is the guantity on order against

cach item, which has yet to be supplied

against previous orders?

(iif) What is the pattern of consumption of

the item based on issues against the item

in the past?

What is the issue vate of the item, in
case the item has been received and is-
sucd in the past?

(iv)

4.4.2 Examinaiion by Purchase Seclion

The urchase Organisation on
requisition refer the same to the Financial Ad-
visor/Controller, with a view to getting neces-
sary clearance from financial angle for proces-
sing the same. Simuoltancously further exami-
nation of the requisition is done in the Parchase
Section, in respect of the following points:

receipt of the

(1) The number of machines and their ac-
quisition cost for which the spare. parts
requisition is made,

(2) The average number of working hours
clocked by the machines in operation so
far,

(3) The total amount of purchase of spare
parts for these machines in the past.

(4) Special remarks, if any, regarding  stan-
dard of performance of any of the parts
which were under test and teial,

(3) Source of procurement in the past.

(6) The time in which the supplies have to
be arranged—whether  the demand is
cmergent, urgent, or of routine nature
on advance planning basis?

(7) Have any items to be air-freighted?



(8) Whether any replacement Part Numbers
have becn given in the requisition against
some of the items of sparc parts?

The manufacturers Serial Nos, of the
machines and their model number cic.,
to be quoted while placing the Purchase
Order.

)

In case any indigenously manufactured
spare parts arc to be procured, the parti-
cular 1tems to be so processed. have heen
clearly marked or not.

(10)

For imported items of spare parts, whe-
ther the details to be indicated in the
Actual Users Import Licence Applica-
tion have becn properly given.

(1

4.4.%8 Procuremenl Aclion

On verification of the details as above, the
reguisitions arc referred to the cestablished Tm-
porters of sparc parts or dealers of equipment
for quotations, unless valid D.GS. & D. Rate
Contracts cxist in respect of spare parts for
particular makes and models of machines. In
the former case, where Rate Contracts are not
in existence, a press notification would he ge-
nerally issued, inviting quotations.

44.3.1 Against rale conlract

[n respect of the items on Rate Contract,
the order would be placed direcily by the
Direct Demanding Officer in relevant DGS&D
Form for supply of the parts, on the respective
Rate Contract helders, or if the total value ol
the order exceeds the ceiling for the amouni
as fixed by the DGS&D, for individual orders
agaiust Rate Contracts, an indent will be placed
on the DGS&D.

¢.4.8.2  Against parallel vale coniracl

In relation to orders against Rare Contracts,
if there are more than one Rate Contract holder
for the same item, the Purchase Organisation
would either invite quotations from all the Rate
Contract holders, and then decide  the case
for placing Purchase Ovders on individual Rate
Contract Holdersiaccording to the lowest tech-

nically acceptable  bids;  or  else, if it
is the c¢xperience of the Purchase Orga
nisation and the user of cquipment

that the quality and standard of the parts
supplied in the past by any of the Rate Con-
tract holders, has been unsatisfactory, the orders
would be placed on the Rate Contract holder

giving most satisfactory scrvice, both from stand
point of quality of the goods and their deli-
very i proper-time.

4.4.8.8 Processing by D.GG.S. & D).

For individual requisitions whose total value
exceeds the ceilings imposed by the DGS&D, the
requisition would be referred to the DGSED
in a prescribed Indent ¥orm when the DGSED
would process further according to their own
purchase rvegulations and rules,

4144 Import Licence

In case the spare parts are to be imported
on Actual Users” Import Licence application,
with all necessary details on points as listed
at para 14.2. above, would be made and for-
warded to the sponsoring authority—the Union
Ministry concerned or the Department con-
cerned, who will process it further according
to the Tmport Trade Control policy regulations
for getting the sanction to the release of foreign
exchange in the first instance, and then pro-
cessing the same for getting an import licence
issned by the C.CIRE. or any other Import
Control authority concerned.

4441 D.GT.D. cleavance of banned|restricl-
ed ilems

Some times. the import licence applications
mclude certain items, like Bearings, Seals, Fan
Belts, Gaskets cte., which are otherwise classi-
fied as ‘hanned/vestricted itewms’. The sizes of
these items gencrally required for heavy earth-
moving machines, are only partially covered by
the indigenous manufacturers in the country;
hence, it becomes necessary  to import these
items. The D.GT.D. who have to, in the first
insianece, scrutinise the list of goods to be im-
ported and give necessary clearance from indi-
genous angle, do not clear the import of these
items unless the actual users have already ad-
vertised through Indian  Trade Journal, the
demands in respect of these itans and any
other ‘banned/restricted items’, giving clearly
the deseription of parts required. the particular
part numbers relative to the machines for which
the parts are required, and the quantity to he
procured against cach item. Most of the users
of equipment do not generally follow this prac-
tice of advertisement, which vesuls in delay in
the procurement of the imported parts. Tt
would be only proper il cach user draws up



complete lists of such ‘banned/restricted items’
m rclation to individual items of cquipment,
prepare a complete and detailed inventory of
these items, and issue general advertisements
calling for quotations {rom indigenous manu-
facturers. Such an exercise can be done once
every year. If any suitable offers are received
(rom indigenous manufacturers, in respect of
any ot the items included in the lists so pre-
pared, these could he deleted from the list of
goods accompunying the Actual Users’ fmport
Licence applications. Tn the event of any or
all items covered by such lists being not avail-
able from the indigenous manufacturcrs, or no
yuotations heing received from them within the
specilied notice period, mentioned in the Press
Notification, the {act could be suitably stated
while forwarding the import leenee application,
so that the D.GUT.D. are in g position to give
necessary clearance for import of the required
iters.

1AD Procurement from Open Markel

The steps generally involved in procurement
ol spare parts, may however, be listed as fol-
lows:—-

I, Preparation of requisitions.

2. Placement of Tndents.

A Tuvitation of Tenders.

4, Scruting of Tenders,

5. Placement of Ovders on successiul bid:
ders with definite delivery schedule.

6. Expediting suppliers for supply of goods.

=

Review ol deliveries against orders.
3. Possible cancellation of ordas due to
delay in supplies, or failure on part of
the supplier to fulfil the purchase con-
tract, including cases of shor supply of
spare parts and partial cancellation of
orders,

These are the main functions performed by
the respective purchase organisations whether
attached individually to a major  equipment
user, or the Central Purchase Organisation co-
ordinating the work of purchase on behalf of
number of small users of such cquipment.

446 OQrganisation

The Organisational sct-up with most of the
major users of cquipment in relation to such
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purchases is given in Appendix 4.2, The orgi-
visation is headed by a Chief Purchase Officer,
or a Purchase Officer, under the General Mana-
ger or Chiel Engincer of a Project, or under a
Materials Management Officer, under the Con-
trol of the Managing Director of a Public Sec-
tor Undertaking.

14.6.1 With Projects

In certain cases, depending upon the size of
the flect of equipment in use, scparate Purchase
Organisations are not created for individual
works.  The purchase work is generally done by
a Central Purchase Organisation on behalf of
a number of such smaller works/Departments,
It that Central Purchase Organisation, the SYS-
tewm followed is of the same nature as described
above.

44.6.2 With Public Sectoy l,/ndcr/a/.'[')lg

In the Public Sector Undcrtakings, however,
where the procurcment of spare parts etc., is
not necessavily made through the D.G.5.%1). or
against their Rate Contracts, there are scparate
Purchase Organisations, both at the individual
project level and at the Central Headquartess,
which coordinate with a nanber ol such pro-
jects in diffeient arcas and locations, in the
event bulk puardiase of sparc parts is to he
made for identical items of machines working
at-dillerent locations. Theve are mstances where
such Purchase Organisations of the Public Sec-
tor Undertakings at Central Headquarters have
entered into separvate Rate Contracts with esta-
blished importers/dealers  of cquipment  {or
supply of spare parts. Generally speaking, the
terms and conditions of the Rate Contract,
finalised hy these
identical o the

as
organisations, are more or less
terms and conditions of the
Rate Contracts as linalised by the D.G.S.&D.
There ave only minor departures from the de-
tails of the Rute Contracts as finalised with the
D.G.S.&D. mainly in relation to payment terms
cte.

4.5. Functioning of the Present System
Mecasures for Improvement.

and

Following are the general observations of the
Committee, with regard to the functioning of
the system/method — of procurement of spare
parts cte, as followed by different wusers of
equipment.



4.5.1 I"rulrfnﬁng‘ of Spare Parls
<
It is unfortunate that the preparation of re-
quisitions, which makes the basic material for
the indent for procurement of spare parts, is
generally made (in most of the cases) by very
junior persons of the staff.

4.5.1.1 Responsibilily of indenting

In cases, this originates from senior
Mechanics /Chargemen, The calibre of persons
of this status heing what it is at present, the
requisitions fail to give realistic assessment of
requirements. Unless the requisitions are pre-
pared based on the history of performance of
given makes and models of machines with the
help of History Sheets/History Cards, these can-
not be expected to serve any useful purpose, No
wonder why, in spite of huge stocks of spare
parts built up at different project sites, certain
items of spare parts are still not available, even
i these may tall in the category of ‘fast-moving
parts’, whose consumption would be substantial
and repetitive in nature, The framing of such
requisitions must necessarily be the responsibi-
lity of an Assistant Engineer /the Sub-Divisional
Officer, or a Graduate Engincer-Supervisor, who
have the requisite  experience  in operation,
maintenanee and repair of the machines, or
who are personally responsible for maintaiv-
ing the History Record ol pertormance of the
machines. Il economy is o be really entailed
to the function ol indenting, procurement and
scaling down the requirements of spare parts
to the proper levels, it is high time that the
work ol preparation of vequisition for spuare
parts be assigned to cowpetent persons only,
not Jeaving it o the lower staff who may bave
the necessary skill for repair work, but not the
scientific mind to assess or plan the requirement
methodically commensurate with the age and
condition of the machine.

some

1.5.1.2 Checking of indenls

The officer in charge—generally of the Divi-
sional rank, Executive Engineer, who ultimately
places a formal indent with the Purchase Orga-
nisation directly or through the Superintend-
ing Engincer/Superintendent. works, has to dis-
charge his responsibility by scrutinising  the
total demand in a requisition in relation to unit
requirement of individual items of parts for a
given machine, the pattern of consumption of
the item i the past, the stage in the service
age of the machine, the expected out-put in
operational hours by the machine over a pre-
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defined period in the future for which the re-
quivement is being planned  (related to lead
time for procurement), the classification group
in which the individual items would fall—the
AB.C. analysis by virtue of value of the items,
and the total value of purchases of spare parts
so far made for given items of equipment, in
consultation with the inventory control cell.

4.5.1.8 Need for an invenlory contiol cell

Here again, it is the observation of the Com-
mittee, that in the normal course, even though
some care s exercised regarding the size of the
indent to be made, meticudons check is not
exercised on the points mentioned above. The
Divisional Engincer, who is mainly the Indent-
ing Officer, has to understand clearly the In-
ventory  Control System and implement it in
practice. There is dire need of sepurate In-
ventory Control Cells being opened, after the
persons operating on the work in that Cell have
been fully trained in this ficld.

4.5.2 Indents with D.G.S.&D.

Quite often, the indentors do not furnish all
the information asked lov in the presaibed in-
denting protormae which are required (o be
filed to the D.GS.ED. lot of
delay is involved in processing such indents for
procurcment due to incomplete details being
received from the indentors. It would be a pay-
ing propositicit to introduce a Check List Sys-
tem by the D.G.5.&D. The Check List should
clewly specify the items of information to be
checked for completeness of the indent bhefore
it is forwarded to the D.G.S.&.D, or o the Pur-
chase Organisation, Once the indent is accom-
panied by the Check List duly  verilied, the
D.GS.&D. or the Purchase Organisation may
not have to delay the procurement action on
the indents.

and  forwarded

5.8 Initial supply of Parts
4.5

While it is admitted that the user should form
the habit of ordering a good quantity of re-
commended spare parts of the consumable type

S0 Recommended parts

(the fast-moving items) with cach machine, it
is very important to cearly understand the pre-
cise meaning of the comprehensive term “re-
commended spare parts”, What arce these re-
commended spare parts, and who makes the re-
commendation in this behalf? About 15 years



ago, the answer to this question could have
of equipment in
India (when almost all the equipment was ot im-
ported origin), where to give the details in

heen that the distributors

respect of items 1o be purchased with the ma-
chine; and this was the actual practice. Most
of the users of the equipment, however, came
to face a situation resulting from such recom-
mendations, where almost 3097 to 409, of the
recommended parts, initially supplied with the
machines, were lelt over as slow-moving parts,
which were not put to use for a period of first
2 to 8 years of the service life of the machine,

1.5.3.2 User to inake assessment

Lt is essential [or the manuflacturers of cquip-
ment to develop the recommended lists of spare
parts to be initially supplicd with the machines
in a realistic manner in consultation with expe-
rienced users ol equipment in the country.
However, the user should make himself respon-
sible for making a proper asscssment of the
initial requirement also.

There is no doubt, that with the technologi-
cal advancement in the manufacture of items of
construction plant awnd cquipment, the machi-
nes do get obsolete with time; but the wain
principle to be imbibed or to be guided by is
that the identity of the parts in various systeris
on the machine has vot changed much. Taking
into consideration the particular use of the
spare parts, the user can gencrally cash on his
past experience i the matter of determining
as to how [regquently any parts would require
repaits or replacement and which would be the
parts which would be of this nature, It is only
a matter of cashing on past experience and uti-
lising it to the best advantage in making a pro-
per assessment of requirement of parts over a
given period of time in the operational life of
cquipment.

1.0.8.8 Recommended parls
cquipment

for  indigenous
manhufacture of
equipment has been developed in the country,
it has taken fairly long time for the manu-
facturers to publish the recommended lists of
spare parts for individual models and makes of
machines manufactured by them. Even those
lists arc compiled on rough reckoning basis.

Lven while the indigenous

The service organisations of the manufacturers
have seldom taken stock of the actual consump-
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tion of different items of spare parts for the
particular machines markcted by them, and
therefore, the recommended lists of sparc parts
are not framed on realistic basis,

Most often, the users of equipment are heard
to be saying: “It is the first time we are using
this equipment, and thercfore, we had to be
guided hy the recommendations of the suppliers
of equipment in framing the first requisition
for supply of spare parts with the machine. It
is the supplicr who has supplicd the parts which
are not moving fast and bhave gone into dead
stock in the stores’. Such indication of helpless-
ness on part of the users of equipment may legi-
timately be a ay in the distant past; but in
context of the present day use of such equip-
ment, this canmot be  a tenable reasoning or
argument for selecting parts which are not used
over long periods, This Is not the end of the
misery arising out of stocking of slow-moving
parts for long periods for new machines. What
ismore disturbing 1 the nonavailability  of
some: of the vital parts of fastanoving nature
which are not availuble in adequate quantitics
conunensurate with the need ol the machines in
use, not ouly during the initial period imme-
diately after fivst commissioning of machine but
also in its subsequent service life.

Notwithstanding (he fact that cervtain slow
moving parts are bound to creep in as it may
not be possible o identily and anticipate clear-
Iy alt vequirements by the users (even those who
are maintaining data scientifically), it is essen-
tial to exercise a proper check  at competent
levels to screen the recommended list of spare
parts givent by the manulacturers/their accredi-
ted agents. This will go a long way in reducing
the stock of relatively slow moving parts.

4.5.3.4 Procureimenl proceduve—dAid Lo import
substitution

To permit import substitution relative to
items of spave parts, the purchase /procurement
organisation should include a competent senior
officer, who would develop lists of such parts as
can be conveniently got manufactured in the
country. He will also develop a list of manu-
[acturers of spare parts through the process of
press notifications inviting tenders for identified
itemis of parts, by keeping a close liaison and
co-ordination with the Central Coordination
Cell mentioned in para 6.3.2. Chapter 6, and



also by using the information circulated or
transmitted by the Coordination Cell from time
to time regarding names of the munufacturers
and the items ol sparve parts being manufactur-
ed by them. His activities would be more in
the nature of rescarch and development for the
purpose of increasing the scope of indigenous
manutacture of spare parts.

In this process, it will be possible to locate
initially some of the prospective manufacturers.
Placement of trial orders on them for such parts
devcloped for the fivst time, their test and wrial
by installation in the machines untl the pro-
ducl gives

sutisfactory /proven  perfornance,

will he the next step to be taken,

Though i accordance with the normal rules
and procedures, ag are in vogue with the Gov-
practice
may hot be a warranted one, but i dhe overall

ernment Departiments, the suggested

interest of tmport substitution and savings in
foreign exchange, this will he a worthwhilce
exercise to perform, In fact, this will help to
gel quicker some critical items (through indi-

genous sources) which e otherwise to be im-

ported,

An average manufacturer is principally - at-
tracted manufacture of
spare parts by the bulk and size of the orders
The requireinent of individual
projects/users being rather small, most otten,
it 1s difficule cither to induce the manulacturer
to undertake the munufacture of the required
items or clse the price asked for by him there-
for is exhorbitant. It requires a great effort to
convince the local finance to accept the pro-
posal for placing cven trial order {or manufac-
tne of few numbers of a given part on that
manufacturer,
situation is o pool the requirements of a num-
her of users in respect of such items, so that
the bulk and size of the order is acceptable
to the manufacturver at reasonable prices. Such
pooling ol requirements could be conveniently

towards indigenous

he receives,

One method to get over this

done atleast in respect of users of such equip-
ment i oa sector as a whole, or within a State,
I'he Central Mechanical Unit in Irrigation and
Power Sector in cach State performs this func-
tion in relation to river valley projects, while
other Coordinating Cells or agencies in indivi-
dual sectors also work on these lines.
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Moreover, functionally, the Central Mecha-
nical Unit or the Coordinating  Agencies in
ather sectors would coordinate with cach other
through  the proposed Central Coordination
Cell in the CW&PC. Pooling of requirement of
a number of users in dilfercut deparcments/sec-
tors would make the proposition for manufac-
ture of identified parts move attractive and eco-
nomical, price-wise.

Henee, the Central Mechanical Units or Co-
ordinating agencies should individually and mu-
tually follow programmme of import substitu-
tion and development of indigenous manufac-
ture of parts; bhut due to lavge concentration
ol equipment on construction projects and in
certain other production jobs, suitable officers
be nominated for initiating action to identify
the iteins of spare parts to be manufactured as
also the nunufacturers who will produce these
to the acceptable standard of technical specili-
cations ¢,

Wherever necessary, local orders may be is
sued by the administration concerned for autho-
rising the suggested approach for developing
of
manufactured spare parts {rom
identified sources/manufacturers. -

indigenous manufacture and procuarcient
indigenously

Yet auother more effective  method of ap-
proach to this problem is to induce the dealers/
supplicrs of equipment to plan the manufacture
of spave parts, as they would know moxve clearly
the size of requirement ol parts of all those
cquipment owners to whom the cquipment was
supplied by them. Morcover, they would also
have a propar understanding of the  technical
specifications, metallurgy and measurements of
the parts to  he manufactured. Tt would be
casier for them to get the working drawings,
specifications and other technical details from
their priucipals, 'I'he main incentive to be
given is to wrrange for clearance from the In-
dustrial Development Department  for import
ol working from their prioncipals
abroad. Fven if royally chavges cte., are involy-
ed, subject to these being in accordance with
the standards, norms and conditions defined by
that Department, these could be wranged to be
paid if the requircment of parts involves a sub-
stantial turnover in vatue. A {aiv amount of dis-
cretion and judgment would have to be used in
taking the decisions for setting the specifica-
tions and  measurements of the parts to be

drawings



manufactured after obtaining details and me-
tallurgical analysis from our own laboratorics,
or to import the working drawings from the
principals abroad. Tt is gratifying to nore that
the principal suppliers of imported equipment
in India have gradually undertaken to get a
fairly large number of imported items of spare
the country. Parallel
action by the projects or Central Coordinating

parts manufactured  in
Agencies for indigenous manufacture of spare
parts should be caken mainly in relation to such
items as are not covered by the suppliers of
equipment through their planning, or program-
me.
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Since the items of spave parts for coastruc.
tion plant and cquipment—mainly carthmoving
machines, are proprictory in nature, no useful
purpose would be generally served in inviting
open tenders evary time the items are to be
purchased.  After all, only one supplier or dis:
tributor of equipment would be in a position
to supply the required parts, either from  his
own stocks or after importing these from: his
principals abroad. Tn order, however, to decide
on the rate structure of the prices to be paid
for spare  parts of a particular make, the DG,
S, & D. finalisec Rate Contracts with the aceve-
dited agents/dealers of equipment, fixing up
the prices in relation to the manufacturers’ pri-
ces. Such Rate Contracts were valid for a per-
iod of one vear in the past, hut as of now, they
are valid up w0 2 to

¢

5 years period,

4.54.2 Diveet demanding officers

The LGS & DL have also enlisted officers of
the Central Government  Departments,  State
Governments, and cven Public Sector Undey-
takings as “Direct Demanding Officers”, who
can place supply orders on the Rate Contract
holders for supply of the items covered hy Rate
Contracts in velation to items of sparve parts
for given makes and models of machines, (This
saves a lot of time otherwise involved in invit-
ing quotations, deciding the tenders and plac-
ing of the orders), The orders are placed in the
supply order forms prescribed by the D.G.
S.&D,
4.5.4.5 Parvallel vate conlyacls

In certain cascs where items of spare parts
of general nature, like Hoses, Fan Belts, Gas.

(]

keos, Scals, Bearings cte., clc., are supplicd by
scme of the primary manufacturers to original
cquipment manufacturers, parallel Raie Con-
tracts arc cntered into by the D.G.S, & 1) with
the aceredited Agents/Distributors in India of
such parts on behalf of the primary manu-
facturers abroad. 'The individual items” prices
in respect of such parts supplicd by the pri-
mary manufactirers are lower thun the prices
in the Rate Contracts with the aceredited dea-
levs/distributors of cquipment, on behalf of ori-
ginal cquipment manufacturers abroad. The
placing ol orders in supply order forms on the
parallel Rate Contract holders  is similar in
manner to the placing of orders on the prin-
cipal Rate Contract Holders.

oA Delays in supply againsl Rale Conlrael
order.

During discussions, the Members of the Com-
mittee had with different users of cquipment in
the countrv-~the Direct Demanding Officers, a
feeling of dissatisfaction was sonnded by them
with regard to op:vation of the Rate Contracts
in context of the supply orders placed by them
on the Rate Contract holders. The main difh-
culty experienced is that the supplies are gene-
vally delayed (in some cases inovdinately) hy the
supplicrs.

4.5.4.5. Reasons [or delay,
Sach delays may be attributed to the follow-
e 1easons—

1. Inadequate allocation of  foreign ex-
change to the R/C holder for importing
spare. parts against his own  impoit

licence,

o

Validity ol the Rate Contract having

expired.

8. Revision of prices under the Rate Con-
tract being under settlement with the
DGSAD.

4. There being a heavy back-log of orders

at hand with him and his discretion in

ascribing a national prioritv to the sup-
ply orders of individual indentors, and

5. Difficulties in imports.
4.5.4.6. Possible rvemedies.

Though the Dircet Demanding Officers and
the DGS&D have by now stieam-lined the



procedure for finalisation of supply orders and
rate contracts to meet the ceventuglities arising
out of ‘I' 2" and ‘%, an average Direct De-
manding Ofhicer has found it difficule to eva-
luate precisely the reasons referred o in 4.
Perhaps, the supplicr accommodates the huge
backlog of orders at hand with the hope of get-
ting cnhanced forcign  exchange allocations
for import of spare parts. An indication by him
initially: of his inahility to supply the required
parts against his own import licence would en-
able the DINO. to make arrangements for pro-
cessing AUILL application.

The Direct Demanding Officers have gene-
rally expressed the feeling that the Rate Con-
tract holder is influenced by his mental attitude
regarding the rate structure of the prices inclu-
ded in the Rate Contracts. His main attempt
is to get better return on his invcstmcnts; and
he accomplishes this by selling some items of
sparc parts to others who are not Dircet De-
manding Officers. liven though in the magter
of purchase management, the “reciprocity as:
pect” makes a vital factor, it is evident that in
spite ol prolonged deliberations involved prior
o finalisation of the DGS&D Rate Contracts,
the seller  agency or the rate contract holder,
pavs scanty respect to the same.

Even though a proper tangible appraisal ‘can-
not he made of these aspects, the Committee
considers that it may he possible for the DGS&D
to go to the root of the problem for devis
ing certain practical approach for more satis-
factovy performunce on part of the rate con-
tract holders even if some concessions have to
he granted. made
through the total value of these concessions may
more than off-set the idle-time costs of equip-

The sacrifice that may be

ment which remain unproductive for want ot
some of the parts covered by the Rate Con-
tracts,

4.5.4.7. Difficultics in Ovdering against  Rate
Contract.

A case has come to the notice of the Commit-
tee where spare parts were purchased through a
supply order against i valid Rate Contract, The
list of requircments of spare parts having not
been  prepared with meticulous care  techni-
cally without regard to details at para 1.4.2,
the size of the supply order in terms of total
value thercof was known only after the sup-

f

plics were physically completed and that teo on
specific reference o the supplier. 1t was only
then observed that the spare parts procured
in one lot, amounted o about 2/3rd of  the
value of the machines, while the machines had
hardly been in operation for about 5000 hrs.
against o scheduled life of 16000 hrs. The fact
of over indenting or wrongful scaling got re-
vealed on receipt of price lists, Tt was oo late

“in the day for the purchaser to realise that the

total value of the indent was much out of pro-
portion to the value of equipment when the
supply order wus placed.

Normally, the ecquipment dealers should be
prudent in recommending purchase ol sparc
parts only to the extent these would be required
for their muchines with any user (with due
consideration to the condition of the machine,
its age in service life ete,, etc). Some of them,
however, unscrupulously indulge in sales gim-
micks and try to palm off the available parts
tothe equipment users. As a safeguard against
such: eventualities, 1t would be advisable that
guotations are invited by the purchaser from
the rate contract holders hefore a supply order
18 placed. 'This would help the purchaser in
making a clear estimate of the total value of
the order to he placed. By this process, he will
also be able Lo spot out the individual items
of high value and review the quantities aga-
inst cach, so that these we commensurate with
his requirement.

If this is not done. the purchaser wonld get
to know of the prices only on receipt of the
Debit Note from the Pay and Accounts Officer
concerned since the consignee invoices or des-
patch notes issued by the suppliers of parts.
most aften do not include unit prices or total

value of the items of sparce parts covered
therehy.
Admiting that cvery user of  equipment

would  necessarily be careful in future in scal-
ing his requirements of spare parts in a proper
manner, it will be helpful if a price Hst ol goods
is made available to him by the supplicr within
15 days of the placement of the supply order.
In any case, the supplicr must indicate itemi-
sed prices of spare parts in the consignee’s
This  will
help in timely finalisation of issuc rates of in-
dividual items (which are otherwise arbitrarily

copy of invoice or despatch note.



fixed in absence of priced lists of goods) and
thereby avoid any subscquent readjustment in
Stores accounts and repair expense  account.

The D.GS &D. may take a view on this
natter and issuc instructions to the Rate Con-
tract holdery that they should send 1o the Direct
Demanding Officers placing the order. one copy
of the list of goods accompanying the supply
order duly priced within 15 days of the place-
ment of the ovder; and also that the invoice
accompanying the consignment of spare parts
supplied to  the Direct Demanding  Officer
should invariably inclode itemised prices of
all items of spare parts included therein.

L5AR Difficnltics in ordering
Rale Conlracls.

against parallel

Rate Contracts,
number of users

With regard 1o the parallel
it has been the experience of a
that the supplics are cither extra-ordinarily
delaved for long periods, or the quality of
some of the items supplied is not up to the res
quired standard. While there is no doubt that
there will he a substantial saving to the users of
cquipment il the prices of items covered by the
parallel Rate Contracts are comparatively lower
than the corresponding items covered by the
principal Rate Contracts, it is difficult to con-
tend with a situation where goods of substand-
ard quality arc received which jeopardises the
functional operation of the cquipment a§ a
whole or in some cases they fail to supply ‘the
parts vitally required to Commission the mach-
incs. Moreover, it is well kuown fact that the
principal Rate Contrace holders do not take
a sympathetic attitude towards users of their
cquipment, who take supplics of parts from the
parallel Rate Contract holders whenever the
user faces hreakdowns on the cquipment. Tn
some cases, certain claims arising out of rechni-
cal deleets in some of the machines, ave rejected
on the plea that the original manulacturers’
parts weve not used on the machine. In addi
tion, whenever certain parts, not covered by
Parallel Rate Contrace are  required by that
user, the principal Rate Contract holder of the
cquipment distributor, takes an attitude of in-
difference, may be even out of sheer spite. This
1s nothing new; it happens all the world over,

For obvious reasons, mainly from the finan-
cial angle and audit angle, the DGS % D have
not been able to reconcile themselves with the
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position of dispensing with parallel Rate Con-
tracts. It is, however, gratifying to note that
they have given Direct Demanding Ofhcers the
choice to buy from onc or the other Rate Con-
tract holder items of spare  parts they would
like to. It is for the Direct Demanding  Officet
to satisty himself that he is justified in ignoring
the lower prices against the parallel Rate Con-
tracts duc to strong reasons-—specially  those
relating to unsatisfactory performance on pmt
ol the pavallel Rate Contract holder o1 of the
parts sapplied by hmm.

4.54.9 Falidity of rale coniract.

The  Dirvect
experienced scvious difficuliies when the vali-
dity period of a Rate Contract expires and a
new Rate Contract is not linalised in proper
time by the LGS, & D, before the expiry of
the validity date. "The Committee of Ministets
constituted by the Ministry of Irrigaiion and
Power (Government of India) to recommend
measures for climination of delavs in procure-
ment of construction equipment and spare parts
required for Irvigation and Power projects,
had made 3 recommendation as follews, in this

Demanding Officers have  also

X‘CS}')CC[’.I*

“2(i) D.G.S. & D. Rate Contracts for import of
spare parts should be finalised in good
time before the period of validity of the
previous Rate Contract expires.”

This recommendation has been accepted by the
ND.GS.&D., and it is reasonalbly hoped that
the Direct Demanding Officers would not be
faced with odd situations experienced by them
in the past when valid Rate Contracts ceased to
exist for some time.

4,540, Rale Contracls of indigenous iltems.
The Direct Demanding Officers have often
complained about (he quality of the indigenous
sparc parts supplicd against rate contracts, The
poor quality of the indigenous product iy some
vimes attributable to lack ol proper facilitics
with the rate contract holder/his principals for
manufacture of such parts.  Most nlien, the
rate contract holder is not the manufacturer,
The Committee fecls that before rate contracts
for such items are cntered into, the quality of
the products, the facilities for  manufactare
thercof, the rescarch and development facilitics
cte., ete, should he arranged to be properly
evaluated atleast in respect of high value items.



Some of the major users of equipment can be
associated in tests and trials of the parts before
these arc listed on rate contract,

In order to determine the extent to which the
individual D.G.5.&D. Rate Contract  holdars
were able to market the particular items of in-
digenous spare parts (amongst the Direct De-

=
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manding Officers), the Committee took up the
matter with the 1L.G.S. & D. for getting the
figures of drawals against individual Rate Con-
tract holders for supply of indigenous spare parts
for various makes of carthmoving and construc-
tion equipment for the period 1969-70 and
1970-71.
tion as received:-—

The [(ollowing indicates the informa-

STATEMENT OF DRAWALS

Name of R/G holding R0 No. & Date Stores DRAWALS
firne JE— JR—
1969-70 1970-71
1 2 K] + b
Rs Rs
b Mis, Greaves—Cotton, 1 Proj/RC-8036;Indg/Undercarriage; Under Carriage 3.61,160 10,360
Bombay. GCUITT279  de. 27-2-69. Paves
2 Proj/RC-8065 Tnde/ Under earringe/
Clag/GCTEL2556 dited  31-5-69
2 MJs. Track Parts of India, Proj/RG-8036/Endg/Under Carri- Under Garringe Parts 19,13,850  10,67,576
Kanpur age/ TP/ /2178 dr. 127-2.69
3 Aeicorp Pvt. Ltd,, Galeatta Proj/RC-8199/Tndg. Spares/AP1L./ Bolt, Nuts, Brake 1,00,090
1112726 dt. 29-12-69, Linings,  chiteh
facing,  Oil Seals
cte.
b M/s. Csmponcents & Machi- Proj/RC-8199/Indg. . sparcs/CMCY -clo- 53,897
nery Corp., Galeutta, IH/2727 dt. 29-12.69.
5 M LA, Calewtta Proj/RC-8199/Inde. spares/TAC/I1L,  Radiator Cores & 5,860
2731 dt. 31-12-69. Radiator Assembly
6 Voltas Lid., Bombay . Proj/RC-8199/Indg. Spares/VIIII]  Oil Seals 16,373
2902 de. 24-7-70. {er 8 mon-
ths)
7 -do- Proj/RC-8369/Voltas/TATA  P&H/ Tata P&H Parts 19,89,243
1T173008 dated 23-10-70. {for 5 mon-
ths)

8 M/ TUE.CL New Delhi.

Proj/RC-8373/Indg/Under Carriage/ Under Garringe

94,15,504

TRC/TT/3027 . 31-10-70. Parts ({or 5 mon-
ths)
9 Mis. Voliag Litd,, Bombay. . Proj/RC-8387/Indg/Filter/Voltas/ 11T/ Tilters 17,554
3063 dt. 30-11-70, (for 4 mon-
tns)
10 M/ LA, Galeatta, Proj/RG-8387/Indg) Tilter/[IAG/UIT]  Tilrers 8,482
3064 dt, 30-11-70. (for 4 mon-
ths)
11 M/s. Componencts & Mac- Proj/RU-8387/Indg/Tiller/GMCG/ITT - Tilters 5,980
hinery Gorp. Caleutta. 2065 dt. 30-11-70. (for 4 mon-
ths)
12 Mfs. Acicorp Pyt Lid,  Proj/RC-8387/Indg/Filters/ APL/ITL - Filters 829

CGalcuita, 3066 dr. 30-11.70,

(for 4 mon
ths)




It may be seen that during the year 1970-71,

the drawals were below a total of Rs. 60 lakhs
only.

The TECED Association who have since
developed a Irade Directory of indigenously
manufactured spare pavts for diflerent makes
and models of carthmoving machines. have how-
cver, reported that the sales of indegenous spare
parts during  the year 1970-71, was of the
arder of Rs. 8.5 crores, Apparently quite a
large numbcer of jtems indigenously manufac-
tured, are not borne on DGSED Rate Contracts
and many a user ol equipment has gone dirvectly
to the dealers outside the Rate Contract parti-
cularly because of his not being a Direct De-
manding Officer, or in some cases, the supplics
being 1o private parties/Public Sector Under-
lakings.

It has also been stodied with interest that
against some of the Rate Contracts for indigen.
ous spave parts, the drawals for the year 1970
71 have been very smadl. e perhaps, remains o
be seen as to how bmportant the items of Rate
Contract are? H hardware items alone ape
included, the uasers generally go out for such
purchases from elsewhere, and not necessarily
against the Rate Conuract,

L340, Review of performance of yate con-
tracts based o arnnnal dyvawals.

The low fligure of value ol annual drawals
against o rate contract nray also some times he
due to serious draw hacks in the quality of goods
and rather vusatisfactory scrvice of the rate con-
tract holder. These reasons make considerations
of great consequence to an equipment user,
It will therefore, be helpful if the DGS & 1D in-
troduces a systemr of review ol perfovmance of
rate contracts based on value of annual drawals,
so as o determine (16 the drawals are below
a certain expected mininmum for such reasons
only), if 1the rate contract be sustained in oper-
ation or it be terminated,

A4.05. Difficulties in Imports.
4.5.5.1. Delays in cmergency frurchases through
import due to ceilling fixed,
Some times, o few critical items of spare
parts have to be an-lilted so that the machines

under hreakdown, otherwise essentially required
to he on the job o meet the pressing needs

ol a pre-determined schedule of production can
be expeditioushy repaired for use on the job.
Lhe vidues involved being rather small, cer-
Laine sanction to the release of foreign exchange
cannot be issued  against US ALD Loan, or
any other Credits ete,, and conscquently, free
lorcign exchange is utilised for purposes of cer-
tain imports, Even though the Impore Trade
Central policy does provide for such imports’
without a cumbersome procedure heing follow-
cd, the monetay ceiling by way of value of such
imports being Rs. 10,000 only, 1t becomes difii-
cult to wrange lor import of some of the essen-
tially requived items without getting separvate
sanctions for release of forcign exchange, clc,,
duc to the vadue of the items being much above
the amount of ceiling fixed for this purpose.
Fhis delavs the imports of the parts and the
emergent situalions cannot be met within (he
manuer otherwise desired.

At the moment, 0.19, as cmergency sparcs
cain be “hmported annually for individuul pic-
ces of equipment in relation (o its capital cost.
For construction cquipment which is highly
breakdown prone and has relatively short eco-
notuic life, this amount was much too meagre
and cven at times the cost of air-freight of a
eritical item exceeds the above value, The Con.
mittee was, therefore, of the opinion that hreak-
down prone construction machinery has to be
teated on a separate plane and for rhis group
of requipment, the limit should be enhanced
o atlease 19 of the value of same make and
model of equipment in use in a particular pro-
ject/industry. For example, if the cost of a
LW-33 Dumper is about Rs, 10 lakhs, .19
of Rs. 10 lakhs is Rs. 1,000, T'he cost of the
most of the mdividual critical picces of parts
exceeds the above value by many folds, 1f in
a given project, there are ten Dumpers of the
sime make and model costing Rs. 10 Lakhs
cach the value of 197 makes Rs, 1 lakh only
and for a group of 10 machines, annually Rs,
L lakh worth of emergency spares is not a high
hgure,

4.5.5.2. Delays in clearvance of consigrninents al
customs,

In so far as the consignments veceived at the
sca ports are concerned, the dcsrripti(m of the
items and their commonality 10 the automobile
parts also puts to question the bonalides of im-
ports of certain items of spare paris. This



is particularly connected with the import of
sparce parts for  Dumpers which are dassified
as “lvansport Vehicles”. Here again, there have
been cases where the sponsoring  authorities
have to make a special elfort to issuc letters of
or certilicates of a particular type
to- satisfy the customs authorities about the bo-
nalide nature ol the impoits. Pcrhaps, the Im-
port T'rade Control policy has to make suitable
clarifications in relation to import of spare
parts  of  particular items of  equipment,
specially used on River Valley Projects, and in
the Mining Sector. This would help avoiding
delays in clearance ot consignments at the sen
ports.

explanations,

4.5.5.5. Pilferages.

It also happeus occasionally that on arrival
of the consignments of spare parts at sea ports,
certain vital items, like Bearings, Seals ctc,
get lost or pilleved.  While the  Committee
would not like to give any comments which
May Cause a controversy to arise, it is cvident
that better sccurity wrrangements are catled for
to be introduced at the sca ports if such losscs
and pillerages ave to be guarded against. Tpom
the stand point of equipment users however,
certain safeguards could be introduced by pro-
viding a skeleton staft at the ports of import
of spare parts, so that the consignments wre
cleaved immediately on their arvival at the port.
Such stalf would also include the  security
guards.

4.5.54. Remedies against pilferages,

Some of the projects/States and the Public
Scctor Undertakings have posted Liaison Offi-
cers al some Ports where their consignments
are received. ‘This hus genevally resulted in
timely clearnce of the consignments of parts
and vouch sufed the security of the consign-
ments, Yet in case of some of the River Valley
Projects, such proposals for creating I_,iaisonv
Ovganisations on their behalf or on behalf of
the State to which they belong, have not found
favour with the sanctioning anthorities,

The total expenditure in creating such liaison
establishments would amount to be fairly small
compared to the total saving that will other-
wise accure in terms of value of the parts lost
and the value of the total loss in production
due to continued down time of the machines
which canont be repaired for want of the pants
so lost. Additionally, this would save substan-
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tial amounts of foreign exchange which would
be otherwise involved in hmporting the spare
parts for the second time. The loss in foreign
exchiunge arises mainly due 1o the facy that the
Government cousigniments are generally not in-
swred and most ofien these are supplicd on
IDAS. basis only.

Lt may, perhaps, be prudent t have such
Liaison Officers deputed, on behalf of indiv-
dual States or Central Purchase Organisations
of States so that he could work on behalf of
nore than one cquipment owning authority in
the State and thereby veduce the financial bur-
den accruing to a single project or the cquip-
ment owning authority, Cases are nog rare to
quote where the machines had to await some
critical and vital parts for over two years be-
cause the same category of items of paits were
pilfered or stolen from imported consignmertts
more than once from the Indian Ports. 1t is
considered  muost essential that such arrange-
menits be organised under the Central Mechani-
cab Units in the Irrigation and Power Sector of
individual States, or in relation to the Public
scetor Undertakings by the respective Depart-
maoents,

4.5.5.5. Loans [ Credils,

The procedural time involved in issuing san-
ctions to the release of foreign exchange for
import of sparc parts under particular Loans/
Credits, the subscquent opening of the Letter
ol Credit after obtaining a “Letter of Commit.
ment”, and a “Letter of authorisation” f{rom
“competent authority”, being fairly large, it
occasionally bhappens (hat some of the consign-
meuts of imported spare parts await shipment
from the ports abroad due o expiry of the
validity peviod of the Loans/Credits, 1t is consi-
déred that such a position can be cearly fore-
scen at cthe time of the issue of import licences
and necessary care taken to ensuve that the
validity of the period of the loan/aredic s
switably extended.

Occasionally, the supplicrs abroad who have
to export the parts against orders from their
agents in India, delay the exports when their
hands are full with orders from other consumeoers
in their conutry, or othey countries. In such 2
case, the exports miay be so much delayed be-
yond the normally requived time thac these
aross the validity period,



To accommodate cases of the above type, the
Union Ministry of Finance and the respective
loan giving authorities could jointly consider
to make a stipulation in the conditions of the
loan/credit to the effect thar a certain period
of grace would be allowed for delayed supplies
by the manufacturers/exporters abroad. This
is suggested as ‘67 months, subject to Inport
Licences being dssued ‘47 months belore eXpiry
of validity period.

L5.0.6. Wrong supply of paris against amports,

In some cases, forcign manufacturers of spare
parts have been supplying “inapplicable parts”.
Such parts arvce suitable for later models of cquip-
ment marketed by the manufacturers while
the purchaser in India has an older model in
usc. Normally, the agent/distributor of cquip-
ment in India should clearly define the model
number, serial number cte., of the machine for
which the parts are being ordercd by him on
his principals; however, the wrong supplics
have occurred in spite of this, The net result
is that in spite of the parts heing received, the
consunicr cannot use these for
the sick machines,

commissioning

Morcover, the purchaser in India has to
arrange for a fresh import licence  to get the
correct supply and simultancously arrange for
an export licence for returning the parts (o the
principaly abroad. The value of such Inports
being rather small, in any case below the mini-
mum value of inports allowed / permissible
under the US AID Loan (Generally most of the
import of sparc parts are made from U.S.A.
against US AID Non-Project Loans), the fresh
imports we to he made against free forcign
exchange,

Oue way to remedy the siwation would be
to make a mandatory stipulation for the list
of goods to indicate in clear terms the particu-
lars of make, model and serial number of the
machines for which spare parts are required.
Simultancously, there may be a  stipulation
made in the orders plu('cd on the importers/
supplicrs, stating clearly that in the event of
wrong supplies being made by them or their
principals, it will be their vespousibility  to
arrange with their principals to despatelr ve-
placement parts free of cost while the wrong
supply would he awrranged o be reexported
ab their own cost in due course of time and not
before the replacement supplies ave awranged.
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15.5.7. LT.C. Policy.

The matter regarding delay in imports ol
spare parts-—mainly the causes atoiibutable (o
the Import I'rade Control policv  cte., has
been dealt with in details by the Committce
of Ministers  constituted by the Ministry of
Irrigation and Power, Government of India, to
recommend measures for elimination of delavs
in procurement of Construction Equipment and
Sparc Parts required for Irrigation and Power
Projects. “T'he veconmmendations made by that
Commitice gencerally cover the remedial mea-
sures necessary which have since been adopted
by suitable revision of the T.1.C, policy, Hence,
these would not be claborated, any further,

1.6, Factors Considered for the System.

The clements or factors which would help o
cstablish the svstem or the method of purchase
scientifically, would be; (@) a proper in\r'cnn_)ry
Control system and (by backed by an organi-
sation manned by properly trained and quali-
fied personnel,

The Inventory Control Svstem is a science
by iself and a great deal of atteniion has to be
paid in ovganising it. This svstem which would
be dealt with in details in the later portion
ol this Chapter would broadly cover the follaw-
me—

(4) Specilic detailing of requireinent of spare
paits in proper relationship o the vear-
ly work-time table of the machines, the
progressive age of the machine in use,
the consumption pattern of important
items of sparce parts in different SYSLCINS
of the machine.

(b Identifying the specific sources of supply

of spare parts within the country  and
abroad for given items of cyquipment,

(¢) Making an assessment of the lead time
involved-—{rom the time 4 requisition
iy initially preparved, to the Ume the
sparce parts are available the
country,

within

A proper Orgunisation mcans () Setting up
the Purchase Organisation, and (b) TLaying
down the purchase rules and procedure (‘The
Purchase Manual).

L setting up the Purchase Ovganisation, and
luying down the purchase rules aud procedures,



or preparing i Prrchase Manual, there are some
common considerations which have to be de-
fined this
gavd cuan he made.

belove detailed obscervations in re-

4.6.1. Need [or proper arganisalion,

The - purchase organdsations are mainly ros-
ponsible for processing the purchase requisi-
tions or indents tor procurcment of spare parts
so that the required items are physically vecei-
ved in proper time, This alone can provide tor
necessary insurance against down gdime of equip-
ment. What is important  howover, ds  that
quantitatively the supply should be adequate
to meet the requirements of mamtenance and
repair, This can be achieved only to the extent
of mdentors’ competence in properly scaling
out the requirements. Techoical scaling ot re-
quiretuents  involves  integrated  consideration
of the conditions of work, pattern of  work,
population of Tike items of cquipment, repair
and maintenance facilities available, the age of
the machine, the annual workiug hours and
the lead time involved in procarcment. Lhe
purchase organisation has, therfore, to be aASSis-
ted by the equipment operatives in [raming the
indent properly, based on a proper technical
scale of requircment.

Where a Central Purchase Orgauisation coor-
dinates with a number of smaller projects, the
requisitions and indents are similarly processec
by clubbing the demands together for spare
parts for like/identical items of cauipment.,

Occassionalls, a scuior ofticer is nominated as
a focal officer Tor technical scrutiy of the lius
of spare parts received from a number of pro-
jeets when a Central Purchase Organsation acts
on their hehalf.

16.2. Scaling.

Scaling of requivements of - spare parts Loy
eiven items of machines involves the lotlowing
SLCPS -

1. Scaling of provison (by value) for repairs
ol ecquipment in relation to service life
of cquipment;

2. Requirenments based on physical inspec-
tion of equipment ar the tine of re
pairs;

S50 Anticipated requitenent off

for a :

Cuipnent
defined period of trme—gencrally
cauivalent o the lead time for procuse-
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ment, bur expressed inoterms of CTTERART
lent numbers of operational honrs: and

4. Going by an established scale of conswa-
ption of individual fteors based on re
cord of annual coustmption of repairs
in the past.

In addition to such technical scaling of re-
quircnient, scaling for the procurement myvaolves
one more step. That relates 1o the stock posi-
tion of the items included in the indeni frequisi-
ton, as well as quantitics that may be pending
supplies against firm orders alveady placed.

A purchase organisation would generatly have
to set in getting the points as above atiended,
so that nou only are the required sparc paits
made available tn proper time and o the re-
quired extent, but that there are no large seale
excesses of parts in stock or blocking of caplial
in consequence thereof,

A6:21. Inilial provisioning

g Jor bmported dlems,

Gonerally speaking, the spae parts of im-
ported origin to be initially purchased with new
nuchines, cover two years” requirement of main-
tenance and  operation. Further more,  these
supplies amount o 109, to 15% of the value
ol equipment; and these are necessavily indent
ed along with  the indent for procurctment of
the machine, The range of percentage value, as
indicated, 109, to 154, wav get extended o the
hgure of 209, occasionally, il 3-shifts operation
is envisaged for a given work, Vhis again, is
limrited to coertadn specific categories of equip-
ment, which are mostly engaged on heavy duty
or have components which suffer heavy wenr
and tear by vivine of the particular type to
which the machine belongs, c.g,
Tractor or a Motorised Scraper. Henee, it iy
the judicious diseretion to be discretely used

a Corawler

by the cquipment owning authority in making
a sclection of the proper hgure lrom the range
from 109, to 209 by way of scule of require-
went of spare parts to be initially procared
with the new machines.

4.0.2.2. Indlial provisioning
itewms of parls.

for  indigenans

Similar consideration applics w the items of
initiad supply of spare parts of indigenous ori-
gin, except that the vequivement may lic with.

a7

in the figure of 1097 of the cost of machines,



such requirements are generally limited 1o the
operational and miaintenance requirements over
a period of one working season only.

4.6.2.5. Subsequenl provisioning.

In order that availability of equipment  is
ensured for sustained operation of the machine
in overall interest of optimum utilisacion and
maximum production, it is again esseniial to
order out the spare parts of imported origin-—
bevond the fivst two vears' requirement as cover-
ed through the inidal supply, within % months
ol the receipt of the machines, on the project;
or il the spare parts catulogues cte., are avai-
lable carlicr, even simultancously, with the re-
ceipt of the machines with the user, Such in-
dents should cover the requirements of spare
parts for first overhaul of the machines and its
nintenance requircments i operation fov a
period of one following year,  This is mainly
with a view to ensuring dmely availability of
spave parts based on the assumption thac the
lead nime in procurement of imported parts_is
18 o 24 months,

In view of the fast growing indigenons manu-
[acture of Earthmoving Equipment in the coun-
try, it becomes all the more necessary that for
the items of equipment of imported origin avai-
Lable with various users, judicious planning
inordering the barest minimum quantities of
parts should be made so that after the machines
have outlived their ceconomic  span of life, at
which stage these would be replaced by cquip-
ment of indigenous origin, huge stocks of spare
parts should not be left with the user to le
in dead storage in abscnce of the  machines
which would he scrapped. Vhough this facet
of the problem in relation to equipment of im-
ported orvigin invites special attention, the on-
visaged control should have an extended appli-
cation  to ordering/import/purchase  of the
sparc parts in relation to the cquipment of in-
digenous origin also. Henee with the overall
objective of harest minimum  investment  in
purchase of spare parts for maintenance and
repair ol the construction cquipment, It iy
highly essential that proper inventory centrol
system be introduced at the carliest possible,

40240 Mindinising  cvilical indents,

In spite of the best care taken to scale the
requirements of spare parts with the main oh-
jective of reducing investments in stocks and
avoiding idle storage of parts over long periods,
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it s incvitable that the equipment operatives
would [ace shortage of some of the spave parts,
Such vequirements are listed as ‘uniorescen’.
Forward indenting of spare parts based on a
scientific Inventory control system and a pro-
perly established scale of consumption would,
no doubt, substandally reduce the list of such
¢ritical items which get to be in short supply,
Tt is a matter of general ohservation that about
5o to 109, of the requived parts would not
he available from ready stocks or from incoming
consignments  againsg pending orders, Emer-
eency breakdowns may also create such unfore-
seen demands.

The possibility of such requiremaents of -
of re-
based

tical items can be minimised it indenting
quirements is done on forward planning
on half-yearly intervals of time.

1.6.3. Inwenlory Conlral System.

In the act ol creating inventory, there are
two fundamental questions, which must be ans-
wered in every instance, namely (1) How much
to buy at one time; and (2) when to buy this
quantity,

Answers 1o these two
(rom a proper consideration and cvalnation of
a number of Tactors having a bearing on in-
ventory and its control, Four of these lactors
ave undamental and, without consideration for
costs could form the basis for decision on how
much to buv, and when to buy. These ave as

(1U.('S(i()ll$ must come

follows:- -

(1) Requirements, or demand, on a unit/
time basis. This is based upon informa-
tion from proper records and forecasts
schedules.

(9 Quantity in stock and on order. "T'his
\ e Tw < . A
again s obtained from a proper
cord, held with the stores organisation.
The Ledger Record  generally Kept,
shows stock balances, quantities on order,
and the maximum consuroption at any
time, or even in given periods of time.

re-

Procurement time, or lead time—the total
fength of time taken to obtain a lresh
supply of the ieny.,

Ohsoleseence. Consideration must always
he given 1o the possibility - of design
changes, or other factors, which would
make the particulat items ohsolete,



Attention is also (o be given to reducing in-
ventory costs and accordingly, the following
considerations must also be added to the above
listi—

The ordering costs—-the expenditure on
processing of puichase orders or the s
tablishment that handics the work of
procurement of  the items required,

Inventory carrying costs, o
holding costs.

inventon
This factor includes in-
terest vate on average amount of capi-
tal invested in stock, insurance charges.
if the goods are insured in the wuare-
houses, cost of depreciation and obsoles.
cence, and cosy of storage facilities (that
of premises or depreciation of buildings,
cost of lighting arrangements, air condi-
tioning arangements cte., in case  these
arc involved for proper storage of some
of the items cte) mainly related to the
floor space of the storage arca in relas
tion to the particular items undex consi-
deration, and handling costs.

While 1t is not intended o enturge upon the
details ol this subject too claborately in this
report, it is considered necessary to touch upon
the basie details of the Inventory Control system
in rclation to the spare parts for carthmoving
machines and other construction  cquipment.

16.3.1. Calegories of requivement of Spare Parls.

The spare parts required for any project, or
a number of projects could he divided into (he
following hroad categorics:

(0) Regular fast moving spare  parts
(hy Slow moving parts

(¢) Emergency or protective parts.

Regular Fast Moving Spare Parls

AL items whose replacement frequency s
fast and the consumption and usage can be
predicted would fall in this category, The
consumption would be proportional 1o the scr-
vice time of the machine (hours or miles’ run)
the number of units  in operation, the opet-
ating conditions and other factors such as opera-
ation cfficiency and planned maintenance. For
carthmoving  cquipnient items such as track
parts, hilter elements, brake parts, clutch plates,

bushes, hoses, hearings, and other moving and
rotating parts, would fall under this category.
It would he neeessary to stock these parts in
sufficient. quantities so as to maximise cquip-
ment atilisation. The storage of such
at project site is better, but central
would also be necessary.

parts

storage

Slow Maoving Parls:

These are those parts which may have some
pattern of movement, but the frequency  of
terval is fairly wide, Such parts may have a
movement of one ov {wo in an vear, and in
SOMIC Cases. have alter-
native years. Such infrequent replacement  of

parts is usually at the time of overhauls or in

niay movement over

emergencies. These should be considered for
stocking at project site taking into account the
number of similar machines in operation, The
replacement of such puarts should bhe done by
the central inventory control, Parts in this cate-
gory would be dtems like radiators, radiator
cores, ovlinder heads, crankshafts, turbo-char-
gers, clutch drums, hubs ete. Slow moving parts
should be considered  for interproject  trans-
fers, and ic would be essential to keep an ace-
ount of the stocks at various locations in the
central inventory control unit,

Lergeney or Proleclive Stocks:

Ttems under this category should only bhe
kept in central inventory control. These stock
items  would consist mostly of  assemblics or
sub-assemblics of machines which are not nor-
mally requived, but are required in emergencies,
where the absence of these would cost prolong-
cd shut down of the machine, and result in
serious loss of production. These items nor-
mally do not have any pattern of movemens,
and/or they will have extremely slow move-
ment, and it iy vivtually impossible to predict
when they will be required, Vypicaily, an item
in this category may not bhe required for 5/4
years, buat a sudden requivement of 2 numbers
may crop up in one location, or in iwo separate
positions. This would be dassified as a purcly
random Investment of funds in
such parts is purcly a “risk” decision so as to
overcome costly losses due to down time, Items
in this category would be gear box asscrblics,

Occurrenoc.

spare engines, dilferentials, generators, motors,
cle,



1.6.3.2. Record keeping.

The backbone of a good inventory control
system is proper rccords. The following func-
tions are absolutely necessary in all inventory
systems and must be installed at the outset,

Historical record of machine demands,

()
(b)

Maintaining a perpetual record of quan-
titics of cach item in stock and on order.

Dctermination and

(©

implementation of
realistic inventory levels,

(@)

Use of properly trained personnel,

The data processing can he with the use of
cither the conventional visadex/Kardex system,
or by punched card machines. Specimen cards

and forms are given at appendix 4.9,

4.6.3.5. Choice of spares.

1f the machine is new, the spare parts sclected
for stocking would generally be on the hasis
of supplicrs” recommendations, They noymally
fast
moving and should be stocked based on their

indicate which of the sparc parts are

wide and general expevience. The  details
should, however, be subjected to scruting at
competent level to avoid overstocking ol re
dundant paxts.

Once historical data accumulates, then it is
casy to select the fast moving spares that are
neceded by means of consumption analysis, This
would give a realistic pattern based on actual
conditions prevalent in the system.

41634, AB.C. Analysis (high, medium & low
valice Analysis)

The firm basis of all inventory control systems
is the ABC analysis by consumption, ABC
Analysis cnables the inventory control man to
select the costlicst items in the inventory and
thus by concentrating attention ov “A” category
items, he controls maximum inventory
least clfort, To also provides information on
movement of items for classifving into slow
and fast categorics.
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The first step in making ABC Analysis for
consumption is as follows: —

Step 1
Ttem Part Unit “onsum- Coonsum-
Serial Number  price. ption dur-  ption value
Number ing a year
total units
Rs Rs,
XXX XXX 11.00 100 1.100

The second step is to arrange the items in

descending order of consumption value:
Stepr 1T
Ttem Part Congumption  Cumulative
Serial Nuniher vilue consuumption
Number (Rs/Year)
1 XXX 10,233 10,253
2 KXX 9,250 19,503
3 .. . o
4 -

Siep TTT
Draw a graph with number of items on X-axis,

and cumulative consumption value in Y-axis.

It will normally be found that the lollowing
holds good:

Ttems Vahie Category
109, 70%, A
209% 209, B
70%, 109, G

‘The first ten percent of items costing 709, are
called ‘A" category items, next 209 items cost-
ing 209, of value ‘B’ category items and the
lowest consmmption 707, of items costing 1097
of value arc called ‘(7 category items.

The secret of good inventory control is to
concentrate attention on ‘A’ and ‘I3’ category
items, which are onlv 8097 in munber, but acc-
ount for 9094 in value of consamption or mn-
over,

If proper care is taken to see that wherever
figurc of value is Rs. 1000 or over in respect
of individual items on unit price basis oy for
the total quantity against an item, the items
could be examined for verifying if basically the
item is required at all or if the quantity being



ordered is reasonable, keeping in mind the con.
sumption of that particular item over rthe past
2 or 8 years and the quantity ordered/in stock,
in respect of the items, This would Lelp in
framing the requirements of costly items  of
spare parts on realistic basis and consequently

this would help in keeping down the value
stocks of spare parts at the users ond.
4.6.5.5. Maximum  and minbhnum  sloclk  limits
and quantily on order,
While sophisticated svstems based on Eco-

nomic order Quantity and other cconomic cri-
teria can be designed for specific situation, a
simple inventory control system Dbased on a
general criteria is being outlined helow, Such
a system is considered adequare till more staris-
tical data is gatheved (in 2/8 vears).

Tet L=Tead time in months {the time hetween the plase-

ment  of indent  lor  the
itern and  receipt in the
stores  concerned,

X =Average c¢uantity  consumed moith i

nmbers

Ter

R=R.0.I1.=Re-order level (the number ol units

in stock and on order when
a [resh indent for the item
is to he placed),

M . Maximum stock at any thne,
O=Qnantity for order

Total available«=Quantity in stock”™ Quantityon
order,

The following levels are recommended, taking
for granted that all quantities shown ave toral

available and not physical quantities.........
Clategory Maximum ~ ROL or Order Qty
minimum
A R@w+d X+ 3%
B X2y Xa+2y  6X
G X415 X'm+3 12X
The rules are:—

(a) Defer/Cancel orders when maximum is
reached.
Place fresh
reiched,

indents when minimum is

(h)
(¢} Order guantity is cqual to (Maximuin-
Minimum).

[t may so happen tha in the
quantity could be a fraction. T'ke zeneral rule
would be to round off to the ncarest integer,

Many  cases
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Howcever, if maximum and minimum hecome
the same quantity a difference of 1 1s kept for
orderly working of the system,

For slow moving spare parts, one or Lwo
complete scts ave kept on the basis of carlier
consumption and numhcr of poinis of use,

1.6.8.6. Cenlralised invenlory control (CLC).

‘The centralised inventory contral should hold
in its stock all slow, protective or cmergency
sparcs, No hard and fast vules can be given for
the items to he kept in CIC. ‘A1 can be delined
teetive sparves to be kept in CLC, should have
atleast % to 4 machines working at different
sitcs or projects. In addition, stocks of fast
moving parts commmon to all projects must be
kept in the Cenrral Inventory Control,

One way of tackling the problems would he
to carry A B C Analvsis of stocks for value held
invarious projects as on a particalar date.
The ‘Al category items by stock value will he
theditems to be kept in CTC. AT can be delined
as the frse 39 costlicst parts (unit costwise)
and can he taken for Indian conditions as ass-
cmblics and sub-assemblies costing  more than
Rs. 3,000 per item. However, the exoct value
has to be determined the individeal CIC
Cell depending upon the type of machines in
use and the value of the costliest parts required
for those machines,

by

It is important to note that only spares for
machines which arc common to twoe or more
projects are to be kept with CIC, When these
parts arc requirved for replacement on machines,
they are to be transferted (o the concerned pro-
ject quickly.

The decision rules are typical when not
more than 5 machines arc available at the same

lime.

Maximum Minirmum Order

1 0 1

For 10 machines

Maximum Minimum Ovrder
2 1 1 et

1.6.8.7. Cardex cards for CIC

The specimen Cardex Cavds -in which CIC
information is o be furnished is given at App-
endix 4.4 which is sclf explanatory. Consistent



with the procedure in vogue, the individual ia-
dentors are supposed to check up the quantity
in stock/on order in respece of cach item in-
cluded in the lists  of goods. Howcever, it iy
not clearly known if such a check is being act-
uallv exercised by the indentors ut the time
the indents for purchases are miade by them,
If cardex system is maintained proporly, ready
reckoning could be done in vespect  of quan-
tity on order/in stock in respect of cach item,
as also the level of consumption of the indi-
vidual items over a given time. Basically. theve-
fore, introduction of a Cuardex systein or any
other substitute systemn to achicve the same
objective, has to be properly done at this stage,

“There is evidence ol impression in some gua-
ters that maintenance of a Cardex  system s
more expensive, compared o the conventional
systen of Bin Cards and ledgers. In ovder to
iHustrate what mayv he the cost to mantain a
Cardex system, so that there may be no wrong
notions about the cost of maintenance of such
a system, details have heen given in the follow-
ing parvagraph o project the probable opet
ational costs.

The operational  cost involved In running
the cardex system which miay necessitate em-
polyment of 5 store-keepers with w monthly pay
of Rs. 800 cach, 2 Supervisors, expeit in caldex

systemy, with a monthly pay oi Rs. 800 {annual-

(:xpcn(,litun- amounting to Rs, 37,000 o 10.000)
for inventory of 50,000 items v duing at Rs. 70
lakhs to Rs. 80 lakhs., ‘The  amount of expen-
diture 13 justilinblc, as this would mean 97
expenditure in relation o the cost of the spare
parts  (leaving aside the capital cost of cardex
system). Even i 4th ot the total value- ~say
Rs. 20 lakhs is removed froue dead storage and
all the idle capital otherwise involved 1s made
more productive by curtailment of such items
or by reduction in the inventeiies, the expen-
diture of Rs, 40,000 a year would he amply
justified.

4.6.3.8. Conclusion.

The basic clements which enter into consi-
deration for introducing ihe Tnventory Control
System are not too complicated jn nature.
However, what is necessary is the basic training
in this ficld in the Inventory Control and it
nay be a uselul proposition e get some senior
ollicers wained for this purpose.

With the exception of one of the River Valley
Projects, namely, Ukai Damw Projeci, the In-
veutory Control System has not been eliectively
introduced on any other project,  Amongst
users ol such equipnient in Public Scctor Under-
takings, the NMDC arc the only other example
to quote for establishing properly organised
Inventory Control System. HMence, the experi-
cnce in this regard in the country is rather
limited, though the subject by itsclf is highly
importaut, if the costs of inventory of spare
parts have to be reduced both in terms of
stock values and in terms of juventory carrying
COSLS.
1.6.3.9. Nonstandardisalion  makes
control difficull,

tnventory

‘The reason for most ol e wsers ol equip-
ment not resorting to Inventory Control System
in the matter of procurement of spave parts cte,
is that the standardization aspect could not be
achieved to the required/desived exten. Each
miajor user of equiprment is faced with the pro-
blem of having o buy the equupment based on
cheapest price (because the equipment has been
of imported origin so far and the financial sti-
pulations for such purchases have been govern-
ed more by the concept of “Cheapest buy” in
monectary terms rather than the “life-time-con-
cept” of the price of the equipment to be pur-
chased). The huge assortment of makes and cCate-
gorics of equipment amassced on cach major ope-
vation, makes it difficult and cumbersome for the
inventory Control System to be clfectively exceu-
ted at most. of the River Valley Projects, a mini-
mum of 6 to 8 makes of equipment are in use,
if not more. There ore cases to quote whare
even 15 to 20 makes of cquipment have been
put to use. Lu the matier of Power Units Diescl
Engines installed on these machines, however,
standardisation bas bLeen achieved 1o some ex-
tent. But even in this respect, @ minimum of 4 to
5 makes of Diesel Eungines are in use on differ-
ent items of equipment.

4.6.4. Purchiase Manual.

Whereas according to the present methods
and  systems, the steps indicated in para
4.4.5. are being followed, it may be becessary
to indicate that a unilied procedurc is not sce-
mingly being followed with a view to elimi-
nating possibilitics of delay in the process of
procurement of stores. For instance, the fram-
ing of requisitions and indents, notices inviting
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tenders, evaluation of tenders and providing
proper terus and conditions for supply of the
goods against linalised purchase orders, do in-
vole deficiencices of sowe kind where the ulti-
mate placcnent of orders gets delayed. Tt is of
utmost importance that the format of all docu-
ments for processing the requisition of spare
parts to the point of placement of  purchasc
orders for supply of spare parts, should be clear-
ly defined with all necessary technical and com-
mercial points covered thercin, in terms of pre-
cise writing. Only then will it be possible to
reduce the time taken to finalise purchases to
the minimwn possible. The procedure, systemn
and method of procurement arvce integrated into
a volume called the “Purchase Manual”., The
Purchase Manual lays down cdlearly the set of
rules to be followed in. processing the requisi-
tions or purcliase requests to the point  of phy-
sical delivery of the items to be purchased into
the  Stores. 'The Manual also incdndes the set
of proformuc to be followed tor reporting sta-
tistical information in relation to procurementy
purchase of parts as well as the value account
of inventory and the elements of costs which
get involved for finally determining the “issue
rates” of the sparc parts for their use on the
machines.

The Purchase Manual is the main ‘guide
book’ providing rules of procedure, methods
and systems of purchase not only in respect
of the items of spare parts for equipment, but
also for purchase of any other stock items ot
materiuls ete., requived for the pm:ti('ulnr works
where the cquipment is also cmployed on the

job.

1t is customary for any major project—be it
related to construction work, mining, road-
puilding, lund recdamation cte., to have a sc-
parate sct of rules o govern the procedure of
purchases.  While there may be sowme  func-
tional  differences in the set of rules- -specially
those related to powers delegated 1o the officers
in charge of the project, or those associated with
the work on different jobs or projects, basi-
cally the method and system of procurcment
of purchase would be more or less, the samc,
In most cases, the terms and conditions which
form a part of the Purchase Orders in their
final form, arc almost identical except the mode
of payment, or terins of payment, which vary
to some cxtent, depending upon the local cou-
ditions on prujccl., its gc()gmphicul location
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and the mode of (rausport of goods to be sup-
plied. Hence the nature of variables is limited w
the evaluation of certain factors in monctary
terims while the  fundamental clements reain
the same.

In evolving the Muanual of Purchase in any
Government  Department, a - Public Sc(:t()'r
Undertaking, or on a Project, the main gui-
dance 15 generally taken from the Manual ol
Purchases developed by the DGS & 1.

The forms of reporting, however, vary a lot
from one work to another, consistent with the
Tunctional aspects the commoditics to be
purchased. These ave devised and finalised by
the individual project authoritics/purchase Or-
ganisations, to suit the convenience of the ace

of

ounting systein in use.

4.7 Surplus Stock
1.7.10. Dead Stock and Obsolele Stock.

It is the observation ol the Committee that
stthstantial stocks ol spare parts reman unutilised
aud undisposed cven long alter the completion
of ‘the work on which the equipment was em-
ployed. This would refer mainly to the work
done in the River Valley Projects, where a time
bound programme is followed and not the pro-
duction jobs as in the Mining Scctor, From
the statistics complied, it is scen that spare parts
about 109, of the value of equipment
were left as surplus on completion of the project
work. It took about 6 to 8§ vears to disposc ol or
about 50 to 60Y]
stocks, while the remaining 40 1o 509, stocks were
left ‘dead  stock’,

worth

rehabilitate of the restdual

due course of time,
the spare parts which belonged to certain mukes

as fn
and modcls of machines, proved to be obsolete
duc to equipment of move recent origin having
been in use on other projects, while the old
cquipment had completely outlived its uselul
tife, cither on the project where the stocks are
held, or on other projects  where the equip-
ment was subscquently transtered. Thus, about
500 of the total stocks of spare parts (in terms
of value of the total receipts on the project
considering life time) were lelt out as “dead
stock items”.

479, Losses on Slock.

Since the inventory cayrying costs also make
an important item of costs, in overall operation
ol equipment, it is necessary to consider a point,
or two in relation to this. Besides the wmount



of capital investment made in the stocks of
spare parts, the interest charges that would be
accruing vear alter vear, on the capital cost
so invested, as well as the expense thar would
accrue by way of storage space provided to hold
the stock, the main factor to be considered is
that of losses on stock due to physical deterio-
ration ot shrinkage or the obsolescence costs.

In accordance with an analysis made by the
NMDC, the inventory holding costs amount to
15 to 209, of the value of the spave parts held.
This would reflect the magnitade of the annual
recurring costs on holding such
without turnover.

inventorics

4.7.8. Transfer of Dead Stoch.

There arve cases to gquote where, on cmn_pl(:-
tion of work on a project, the whole lot ot
spare parts available for a particular machine
were transferred with the machine to the trans-
ferce project. These stocks of spare parts con-
tinued to be held at the transterce projeci ware-
house without much turnover or usage, The
inventory holding costs were  being  incwrred
while holding such items in “dead stock”.

It therelore, becomes necessary that the pro-
jects should not wansfer such stocks ot spare
parts with the muachines, except to the extent
of transferring such portion of the stocks as
could be readily utilised by the transferce pro-
ject. ‘The balunce stocks should be disposed of
1o he best adavantage of the project,

1.7.4. Associaling dealers for disposing of the
surplus stock.

The Commitiee have also considered the pos-
sihility of assistance being afforded by the accre-
dited agents of equipment in the country in dis-
posing ol such items of surplus spare parts eic.
Such dealers ol cquipment keep importing spare
parts against new requisitions/indents veceived
by them from various users of cquipmient in
the country. Most of these items of spare parts
heing of imported origin, valuable foreign ex-
change is expended in making fresh imports
of the items while some of the required items
would stll be available as surplus with the pro-
juets, T the dealers of cquipment are Lurnished
with lists of surplus spare parts by cvery user
of equipment in the Government or Public
Scctor. they can always apportion the available
items of spare parts to the new requisitions or
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indents received by them for import ol spare
parts and divert such items to the prospective
indentors thus saving’ the valuable forcign ex-
change that would be involved in fresh imports
of the items, The dealers could be I)Zl.i(‘l certain
scrvice charges for such co-ordination,

The
to the

sale value or such items could be related
present day market price as the pros-
pective purchaser has even otharwise o incur
thut expenditure through new purchases from
abroad. In this process, the dealers' service
charges could be properly mer with by the
stock holders and the
not

balance amount would
be upset seriously o invite any scrious
audit objection from financial angle. A part of
such premium of price  could also offeset the
losses incurred due to shrinkage or losses.or due
to expenditure by way of  inventory helding
costs of the surplus spare parts, It would not
be a matter ol making a profit, but only 1o
make adjustments for the losses and  other
costs normally involved in holding such stocks
ol sparc parts,

195, Central Gell for Surplus Disposal,

The Committe also feels that a Cential Cell
may be areated for the purpose of surplus dis-
posal, who would keep the records of all sine-
plus stock and arrange o dispose
through transfer or sale,

then of
A Study Group has
to: be created in the firse Instance to g0 into
the details 1o lay down. the organisation and
functions ol the Cell.

4.8, Sunmmary of obscrvations and Reconnuens
dations, -

Even chough cvery major user of equipwent
has a fairly  well organised establishment for
procurement/porchase of spare paits, there is
evidence of Tack "of control in the size of the
inventory of spare parts. Basic assessnient of
requirement of spare parts is gencrally done
by junior officeys, who do not have a clear
knowledge of the history of performance of the
machines—types  of breakdowns  duving the
period ol operation, their frequency, the de-
tails of repairs carried out and rthe parts con.
sumed cte., cte. Neither do these officers have
an understanding of the future requircments by
way of identification of parts which would be
required for future repairs,



Some times for imported equipment which is
likely to be replaced by indigenous cauip-
ment in the near future, spare palls we pro-
cured in abundance,

T'he situation would improve if seunior offi-
cers, having a background of  exporience in
working  with cquipment, their  repairs and
maintenance, are assigned  the work of pre-
paving lists of requirements ob spare parts.
They should be further guided by statistical
data compiled by a well organised Inventory
Conwrol Cell who should develop a ¢lear pat-
tern about the consumption of individual items
of spare parts in different classifications, value-

wisc.

The purchasc organisations  face baundicap
in procurement of imported items borne on
DGS & D Rate Contracts, 'This results from the
restrictions and limitations in the vaiue of iden-
tificd restricted  items, that can be importcd,
(he Timrited value of licence given 1o the Rate
Contract holders at longer intervals of tinie,
cte. Nonavailability of Rate lists in vespect of
items included in supply orders, not only at
the stage of placing the supply order, bul occa-
sionally even when the consignee invoices ate
received, muke it difficue for the purchase or-
ganisation to size up the value of the purchase.

In rclation o Rate Contracts for indigenous
spare parts, quality of parts is olten not upto
the required standard, or in some cascs, sup-
pliecs wre either not made or inordinately

delayed,

Wheveas perpetual review of iuventory ol
spare parts is onc of the most important fune-
tons ol any stock-holding organisation, this
is not done in practice.  Tor various reasons--—
partly attributed to Jack. of inventory control
and  pardy o basic assessment of zequirement
Deing crroneous, the spare patts stocks have
been mounting high with individual users ot
equipment. 1f perpetual review of inventory
is carried out, the surplus items or CXCOSSIVE
stocks could be suitably disposed of, causing
reduction i investments  and  simultancously
making them available for gainful use by the
needly users elsewhere,

Processing requisitions of parts for procure-
ment at fonger intervals of time——one year or
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longer, results in bigger Hsts of critical items
ol spare parts which arc to be procwred emer-
gently--sometimes these take the shape of panic
puichases. 1o regulate this process. hall-yearly
indents would he a beteer proposition. The
statutory limit imposed by the Import Trade
Coutrol policy in the import ol cmergency
spare parts at 019 of the capital cost ol equip-
nient, also necessitates indenting of parts in
this manner.  All the same, in order that the
cmergencey  requirements ave suitably met
the extent these essentially wise on work with
carthmoving machines, cte., the limi for cmer-
geney imports has to be increased to 1e7 of the
capital cost of cquipment  cach year. It is also
important that these licences should be issued

mosl (_’xp(‘dil‘i()usly.

In conclusion, it can be stated thai if the
cstablished methods, systems and - procedures
ol purchase have to cffective, the folowing

steps would have to be takeni——

1. Kach major user of cquipment should es-
tablish a scientific inventory control system,

9. The scaling of requircments of spare parts
and: preparation of indents for procurcment
of same should e done by senior experienced
officer, who have the requived knowledge of
cquipment and 1heir performance characteris-

tics.,

5. In order 1o reduce the size of inventory of
spare parts in a scetor, o Staie collectively
for various small sized projects, Central Pur-
chase Organisations should be set up for pro-
cessing  the  requdsitions for procuremceut of
parts. They should be assisted by Inventory
Conwrol Cells for proper assesspient of the level
of stocking of the pants with the due consider-
ation to the consumption patterm, the period
of time for which the spave puvts planning is
done, the lead time of procurement cte.

4. Parpetual review of inventory should he
mganised, Disposal of swrplus spare parts iden-
pificd as 2 result of such review, sheuld be
undertaken by a Central Cell in a State or in

UoSector.



5. The DGS&D may examine the reasons
why the Rate Contract holders cannot, stick
to the delivery schedules, furnish price-lists of
goods ordered against vate contracts and ex-
pedite finalisation of rate contracts, In res-
pect of rate contracts for indigenous items. a
more meticulous check may be exercised in
identifying the established facilitics, technical
know-how on part of the manufacturing con-
cerns, the research and development and design
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set up available with them and ¢he goods heing
actually manufactured by them at the time
the new items of spare parts are planned for
nanufacture by them. The quality control as-
pect will be better covered by this process,

6. Lvery major Project/State should preparc
Purchase Manuals incorporating  thevein, the
rules, procedures and systems of procurement
which will serve as guide for materials nanage-
nent,






CHAPTER 5

REQUIREMENT OF EQUIPMENT DURING THE 4TH FIVE YEAR
PLAN, IMPORT SUBSTITUTION AND STANDARDISATION

5.1. Requirement during the 4th Plan

501 The Basis of Assessment

The exercise on assessment of requirement of
cquipment would basically involve considera-
tion of, (i) adequacy or inadequacy of the avail-
able cquipment for the works/schemes under
exccution, (i) additional  rvequirement  of
equipment by way of replacement of old equip-
ment on the continuing schemes, and (iii) addi-
tions to be made for augmenting the new
schemes identified for development i various
sectors.
5.1.2.1 Adequacy or inadequacy of available
equipment

The adequicy or otherwise, of the available
cquipment, in relation to the targetted pro-
grammes of work in different (iclds, wheve such
equipment is employed, is a divect result of the
basic planning initially done in providing the
equiptient for particular activities.

In the past, there have been some  short
comings in the hasic exercise of plant planning
in as much as most of the users of equipment
in the country, who are located in Government
Sector or Public Sector Undertakings, have been
guided in their assessment of requirement of
equipment by the norms of production by indi-
vidual items of equipment as fixed by the manu-
facturers of cquipment abroad, or in some cases,
by the guidelines set forth in terms of produc-
tion achicved by some of the users of similar
equipment in the country.  In hoth thesc cases,
however, propér not bheen
given to the exact conditions and situations in
which that equipment was employed, and the
likely improvements that could be made in over-
all management and control of the equipment,
so that better production is achieved with the
available equipment by ensuring optimum uti-
lisation thercof.  This conclusion is based on
the fact that certain time-hound  programmes

consideration has
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have been executed with the help of cquipment
so selected, quantitatively, based on the guide-
lines und norms previously established or re-
commended, while the overall utilisation  of
equipment has been much bdow the expected
standards.  The average utilisation of cquip-
ment in the country is around 40 (o 30¢,. Of
course, this cannot he  isolated
from the problems faced by an average user of
equipment in getting the required maintenance
supplies by way of spare parts ctc.  These pro-
blems are of great consequence when related
to the. policy and rules governing import of

consideration

spare parts, which is a matter hevond the con-
teol of the equipment owner.

Hence, it is rather difficult to give a concerted
opinion on the adequacy or inadequicy of the
available equipment in relation Lo particular
jobs, where these are employed,

All the same, it is gratifving to note that an
average owner ol equipment in the Govern-
ment/Public Scctor iy now well seized of the
aspect of engineering economy and equipment
cconomics, in order to make the cost of the end
product produced by these machines cheaper
even with the rising costs of equipment, fahour
and materials. A good deal of attention is now
being paid to the operations research, and time-
and-methods-studies in  fields
use of such equipment is made.

where  intensive

5.1.1.2 Replacement

In so far as replacement of cquipment and
additional requirement thercof in consequence
of such replacement is concerned, this arises
only in such arcas of work wheie continuous
use of such equipment is made on jobs, which
have to last for fairly long periods of time--
in some cases even 30 to 40 vemrs. ‘The pro-
duction of coal. Lignite, Tron Ore, minerals and
metals ete., are the fields where such iy the
casc.  On construction  works—building  of



Dams, Canals, Roads etc., the equipment does
not spend its entire useful span of life on the
job.  On completion of such works, the residuaal
value of cquipment is generally known to be
50 to 40%, of its initial acquisition cost—though
in exceptional cases, the vesidual valuc is as
high as 50 to 609,. Ouly in exceptional cases,
where large volumes of work huave 1o be done
with machines on multipurpose projects, like
the Beas Dam Project, the Nagarjunasagar Dam
Project, the Hirakud Dam Project cte., ete., that
additional requirement of equipment arises at
certain stages during the construction period,
in terms of replacement of the old cguipment.
Most of the times therefore, certain amount
of surplus equipment is left behind on com-
pleted projects and such equipment can be
utilised profitably on other continuing or new
schemes.

There is, however, a general tendency on
part of the project authorities handling new
schemes, not to take the old, used, surplus equip-
ment from completed projects, except for: cer
tain minor items of works, unless the scheme
as a whole is of a very small magnitnde warrant-
ing use of equipment for every short period of
one or two years. The status so obraining is
manifest from the difficulty experienced by most
of the completed projects in rchabilitation/
disposal  of surplus  equipment. Sometimes,
even for the medium schemes in the Trrigation
and Power Sector, such old equipment is reha-
bilitated on the job with somc hesitation.

5.1.1.8 Additional requirement for new schemes

In so far as the additional requirement for
the new schemes is concerned, the reckoning
in this behalf starts from the basic plant plan-
ning exercise. Integration of various factors
like phased programme of work time-wise, the
quantities of individual items of works to be
executed in given periods of time, the financial
estimates of wark to be done, the facilities avail-
able for maintenance and  operation of the
machines including repairs, has to be properly
done. Unfortunately, the basic formulation of
the schemes at the stage of preparation of pro-
ject estimates, is void of detailed analysis of
the annual programmes of work while the esti-
mate of requirements of equipment is included
in the project estimates are still indicative of
the types and quantities of equipment that may
be purchased. It is only after the work on a
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new scheme has commenced, that the exercise
of plant planning is made afresh and is continu-
ed to be done over a fairly large span of time.
Procurement of equipment is {wther controlled
by the financial resources available for invest-
ments unto cost ol cquipment from time 1o
time. Hence, this remains an  indcterminate
factor due to such conditions of suspense. No
doubt, an attempt is alwavs made (o0 [aresee
the total requirements of c¢quipment well in
advance, but in effect the constraints on Anan-
cial resources defeat the purpose of precision
in making proper and final assessment of re
quirements of equipment.

Sometimes, lack of adequate data regarding
availability of matcrials to be handled by the
equipment also makes the assumption of re-
quirement of equipment rather indeterminate.

Yet another factor which makes the assess-
ment of requirement of equipment for a parti-
cular project rather indeterminate is the possi-
bility of work on the project being awarded to
contractual agencies.  Whenever a portion of
the work is allotted 1o a coutractor, the con-
tractor employs his own equipment on the job
and therefore, the project authorities do not
make investments in this regard. The extent
upto which apportioning of work to the con-
tractors and the departmental agencies is finally
done, cannot be conveniently determined
advance.

in
More often, such decisions are taken
based on availability of the resources at the
command ol the project authorities—equipment,
man-power, materials etc. Hence, this factor also
handicaps the assessment of requirement with
precision.

Hence, in relation to a given period of time—
like a Five Year Plan period, the project autho-
rities cannot always phase the programme of
procurement of equipment with precision. At
best some forecasts of such requirements can
only be made.

5.1.1.4 Integraled exercise—a colossal effort

Hence, il an integrated exercise is to he car-
ried out in making an assessment of the require-
ment of equipment for the future, various
aspects as defined above have to be taken into
consideration. However, for this to be made
feasible, a more elaborate cxercise is to he done,
which the Committec have found it difficult to



do in view of the colossal effort that may be
involved.  Accordingly, the Construction Plant
and Machinery Committce have collected statis-
tical information relating to equipment avail-
able in the country with most of the users and
the component thereol surplus with thern,

5.1.2 Appraisal of Available Equipment
5.1.21 Census of equipment

The total value of equipment available in
the country is estimated at Rs. 8,500 million,
and 20,000 in number. Approximately 6.6 of
the available equipment (by value) and 1259
by numbers, is shown as ‘Surplus’.  Further
more, G669, by numbers and 75% by value, re-
flect the quantum of equipment in working
condition in relation to the total available
equipment.

5.1.2.2 Major users

The major sectors using such equipment are
the following: ——
L. Irrigation and Power Scctor.
2. Mining  Sector (including N.M.D.C,
N.C.D.C., Neyveli Lignite Corporation,
Hindustan Steel Ltd., Mineral and Metals
Department, Cement Industry).
3. Rehabilitation  Reclamation Organisa-
tion.
4. Dircctorate-General ot Border Roads.
5. Agriculture.

In a large number of cases, in the areas relat-
ing to the above defined scctors, private agen-
cies own fairly large flects of equipment for
doing similar/identical work with equipment.

The statement prepared by the Commiutee,
showing distribution of equipment in different
sectors, is at Appendix 1.1. In this case, how-
ever, grouping of cquipment has been done on
a slightly different consideration by identifving
the sectors as follows: —

I. State Government Departments (includ-
ing Irrigation and Power Sector).*

II. Central Government Departments.®

*The valuc of equipment with the TIrrigation and
Power Sectoris Rs. 1,350 millions, as shown in
Appendix 1-7. The balance amount ofvalue in
Appendices 1.3 and 1.4 would represent the value
of equipment with other Departments under the
State Governments/ Clentral Government.

-~
“a

HI. Government  bodies/Corporations ;P
lic Sector Undertakings.
IV. Private Bodies.

5.1.2.3 Broad calegovies of equipment

‘The broad categorics of items of construction
plant and equipment in use in the country, are
as follows; —

I. Exploratory equipment,

2. Power gencration equipment,

5. Earthmoving equipment.

4. Tunnelling equipment,

5. Quarrying equipment.

6. Crushing, screening & processing plants,
7. Concreting equipment,

8. Road building equipment.

9. Transport and material-handling equip-
ment.

10. Compressed air equipment.

11. Misc. equipment.

On sampling the information relating to
census of equipment available in the country,
it 1s obscrved that 809 of the value of equip-
ment in use is covered by one category, viz.,
earthmoving equipment, which is compressed of
the following items: —

1. Excavators-—shovels and draglines, cranes,
bucketwheel excavators ete.

2. Crawler tractors and front-and shovels
mounted on crawler tractors,

3. Off-the-highway-dumpers.
1. Motorised scrapers.
5. Graders.

6. Wheeled Tractors and loaders.

The remaining 209, items of equipment are
comprised of assorted items under different cate-
gories mentioned above.

Hence, for purposes of assessment of require-
ments of equipment and relating this to the
established indigenous capacity from standpomt
of import substitution, the study made by the
Committee is mainly related to these main
items of equipment.



5.1.8 Assessmeni made by the Working Group
Jor Construclion Equipment in 1963

The Working Group for Construction Equip-
ment constituted by the Ministry of Industrial
Development and Company Affairs in 1068, had
made an assessment in respect of annual re-
quircments of certain selected items ol equip-
ment during the 4th Plan period. The items
and the quantitative requirement against cach
as indicated in the report of the Working Group
are as follows:—

Nos.

I Excavators 3/t cu. yds. 25
) to 4} cu. yds. 115

6 cu. yds. . . . .14

2, Crawler tractors 120-150-200 k. p. 200
223-300 L. p. 125

300 L. p. and above 30

3. Dumpers: 5-6-1" capacity . . .75
15-16-T capacity 200

20-25-T capacity 200

35-T and above 100

4. Motorised Scrapers 7/12 cu. yds.  to 24/30

cu. yds. . . . . . R

5. Motor Graders . . . 1Y
6. Iront-end Loaders {on Grawler Tractors) 125
Frout-cnd loaders (Wheeled) . .50

7. Mobile cranes [0-T to 45-'1' capacity .75

In termy of sale value of these itews, the esti-
mated annual requirement dt
Ry, 780 million.

were  asscssed

Lt was also esthnated that the export poten-
tial would be of the order of 109 of total
production.  Hence, "the value of the balance
cquipment expected to be sold in the country
was of the order of Rs. 700 million a vear,

Assessment of rvequirement [for lhe remaining
peviod.

In view of the emphasis laid on completion
of the work on continuing schemes on Irriga-
tion and Power Projects during the {th Plan
period, better utilisation of the installed capa-
city of plant and equipment in various
industries and the curb on imports, the addi-
tional demands or requirernents of cquipment
were not largely generated during the first three
years of the 4th Five Year Plan. As of the
present, however, with the concurrent mid-term
appraisal of the 4th Five Year Plan and pro-
jection ol the envisaged development activities

other
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during the 5th Five Year Plan, a dilerent pic-
ture of the tuture pattern of vequirement of
construction  plant and equipment is getting
developed gradually. In so far as the remuain-
ing two vears of the Plan are concerned some
new schemes have been approved and the De-
partments/Sectors councerned  have  initiated
action (o create additional resources by way of
equipment, materials ¢ic, 10 boost up the pro-
grammes of work in this period. This sudden
spurt has caused a slight imbalance  between
the availability of equipment and the require-
ment; and as a result theceof mports of equip-
ment have become necessary cven in categorics
which are currently being manufactured in the
country.  Such imports largely relate to the
work being done in the Iron-ore Mining Scctor,
Coal Mining Scctor and cthe Lirigation and
Power Scctor.

The requirement ol additional cquipment in
these Sectors during the remaining two  years
of the 4th Plan, as indicated by some of the
Mujor users, is as follows: —

L. Irrigation & Power Scetor 400 M
2. Iron-orc Mining Scctor under NNM.D.C. . 155 M
3. Coal Mining Scctor under N.G.D.C, 150 M

I view of the large number of indeterminate
tactors which influence the formulation of esti-
mates of work and resources the individual Sec-
tors who arc the main users of such equipment
have not been able to make a precise assess-
ment with vegard to items of equipuient and
the quantities against cach that thev would
like to add to the existing fleet during the
remaining period of the 4th Plan. All the same,
il the valuc of equipment purchased in the past
by such users in the country is to be an index
of the future demands, the following figurcs
may provide an interesting study in this res
pect: —

Year No. of machincs Purchase value
purchased during thereof _
the year (Rupees Million)

1969 940 330
1968 917 240
1967 1066 320
1966 1331 250
1965 220 390
Total Rs. 1330 million

‘Thus, at an average, the annual purchases
of cquipment during the H-year period 1965-69



ainounted to Ry, 500 million approximately.
Almost 759, of this cquipment was of iuported
origiu, while the remaining 254, of indigenous
origin.

The information collected by the Comnnittee
also indicates that during the year 1970 addi-
tional equipment worth Rs. 210 million appro-
ximately was purchased by them. The compara-
tively low ligure of these addidons in the year
1970 further substantiates the consideration that
the work on continuing schemes has 1o be push-
ed up while the development programmes of
the future were yet to be wore precisely decided
upon. i

Considering the value in terms of the present
day market  prices, in respect of indigenous
equipment there has been an increase of 259
above 1968 prices. In rvespect of the imported
cquipment also, there is about 209
while the cost of indigenously  manufacired
items is about 259 above the comparable coun-
ter number of imported equipment,  Hence, in
terms of prescut day value, the cost of equip-
ment corcesponding 1o Rs. 300 million per year
in the past, would be Rs, 400 miilion approxi-
mately.  With an ambitious programme ol de-
velopment of indusury {1 major sectors—Iron
Ore Mines, Coal, Minerals and Metals, Cement
and lrrigation and Power, when the Plan ouday
hgures are expected to be twice as much as
lor the 4th Plan peviod, it can be anticipated
that the requirement of equipment will sub-
stantially increasc and before the cud of the
4th Plan, it may touch the Rs. 500 million
matk.  This of course, would be subject to the
availability of funds,

increasce,

52 Tentative  Assessment  of  Requirement
Equipment of during 5th Plan Period
"The Committee have also attempted to make
an exercise for assessment of future  require-
ments of equipment of the Mujor Sectors during
the 5th Plan period.  Even though the particu-
lar Sectors of industry are not precisely aware
of the outlay figures, they have furnished the
“ommittee with a broad outline of the esti-
mated  requirements of equipment based on
their assesstent in relation to of the
schemes which have to be undertaken from
now on or mainly in the 5th Plan period. A
brief summary of the requirenients as intimated

by them is in Appendix 5.1,

»ONe
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The wotal of these estimated requiremenis,
sector-wise, 15 as follows: -

(Rs. Million)

1400
800

1. Irrigation and Power Scctor
2, Govt. Undertaking/CGorporations

3. Other Govt, Deptts. in Union
Territorics. . . . 40

4. Other Private Bodics 40

Rs. 2280  million

This would amount to an average requirc-
ment of equipment at Rs, 450 million per
year during the 5th Plan period.

1i, us envisaged, the outlay for the dth Plan
for Irrigation and Power Scctor und in other
inuportant industrial sectors, wherc intensive
use of such equipment is made, is double of
what 1t was during the 4th Plan period, it may
not be wrong to wssume that the requirement
of cquipment, during the 5th Plan period may
come up to Rs. 550 million per year.

Keeping in mind the export potential, the
annual requirements may be estimated at Rs.
600 nillion, A wore precise assessinent of the
reguiremwent of equipment during the 5th Plan
period will of course be possible when the work-
ing group for construction equipment is con-
stituted in the near future by the Ministry of
Industrial Development and/or the Planning
Commission.

3.3 Import Substitution

b.3.1. Indigenous Lquipment Available in the
Country
In making an appraisal of the equipment

available in the country, the Commitiee have
ulso examined, as to how much of the available
cquipment is of indigenous origin. I'rom the
information made available by the users of
equipment, it is obscrved that 259 of the total
population of equipment in the country is of
indigenous origin. ‘The main items of equip-
ment which are of indigenous origin are the
following: —
L Ixcavators—6 cu. yd. capacity.

2. Excavators 14 to 8 cu. vd capacity.

3. Motorised Scrapers, 14 to 18 cu. yd. capa-
city.



4. Dumpers, 12-T payload capacity to 50-T
payload capacity.
. Motor Graders, 130 h.p.
. Crawler Tractors 95 h.p. to 250 h.p.
7. Front-end Loaders, Wheeled and Whecl-
ed Tractor-Dozers, 2 cu. yd. capacity/100
h.p. capacity.

o

[op]

8. Air Compressors upto 1000 ¢fm capacity.
9. Concrete Mixtures 1 cu. yd. capacity.

10. Drilling Equipment of various sizcs.

5.3.2. Programmnie of Manufacture

Even though the indigenous manufacture of
items ol construction  equipment—specially
earthmoving machines, started in early sixties,
the manufactucers have geared up for produc
tion substantially from 1963 onwards. Bulk
manufacture of a few items of eurthmnoving ma-
chines has commenced only tecently—during
the last 3 to 4 years.

On discussions with the Directorate General
of Technical Development, the programme of
manufacture of items of ecarthmoving machines
during the vears 1972-73 and 1975-74 is kuown
to be programmed as follows:.—

1972--7% 1973.—74

Nos.

Nos.
1. M/s. Bharat Earth Movers Ltd.
1. Crawler Tractors
D-— 50 . . . 300 300
D—- 80 200 200
D—120A-18 120 120
2. Motor Grader 35 35
3. Motorised Scrapers 40 40
4. Haulpak Dumpers .
(a) LW-25 . . . 50 50
(b) LW-35 150 150
(¢) LW-50 20 20
5. Front-end Loader TIGAR 50 30
965 965
II. M/s. Hindusian Motors Lid.
t. Terex Equipment
(a) Dumpers 25-T  payload
Capacily . 100 100
(b) Crawler Tractor Mo-
del 82-40 25
(¢) Frout-end Loader,
Wheeled 2% cu. yd.
cap. . . 20 3a
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1972--73 1973—74

Nos. Nos.
2, Hind Marion Excavators
2.5 to4cu. yd. cap, 30 30
{I1. M/s. Ashok Leyland
Dumpers
(a) Hippo 153-1. capacity 70 70
(b) Beaver, 12-T, capacity 40 40
1IV. M/s. TELCO, Jamshedpur
Excavators 1} to 4 cu. yd. cap. 60 60
V., M/s. Heavy Engineer Corpn.
Excavators, 4.6 c¢u. m. cap. 10 13

The projected programme for manufacture
of indigenous cquipment as given above, does
not include Crawler Tractors of 50 to 90 h.p,
which would be principally manufactured tor
the Agriculture  Department by some other
manufacturers not listed here. The considera-
tion in that regard has been cxcluded {rom the
purview of this note, as the requircments are
specifically in relation to the Ministry of Agri-
culturc/Agro-Industries Corporations etc.

If the projected programme as  indicated
above, does ellectively materialise in actual pro-
duction of equipment, it is expected that equip-
ment worth Rs, 600 million would be produced
anmually in the country. Taking into account
the cxport potential at about 10 to 159, of
the total production, cquipment worth Rs. 500

million approx. may be available for home
consunption.
The Cowmmnittce have also been in direct

touch with the major manufacturers of equip-
ment as listed above with a view to ascertain-
ing the precise details of the programmes of
manufacture of ecquipment during the years
1972-73 and 1973-74.  The information given
by them is slightly different from what has becen
indicated above. Details of the programmes as
given by them are as follows: —

Production Programme as given by the
manufacturers.

I. M/s- Bharat Earthmovers Litd.

Programme

Equipment

1. Crawler Tractors

D-50 100 120
D-80 . 120 120
D-120 . . . 100 120



LProgramme
Equipment B
197273 197374
2. Motor Grader 30 30
3. Motorised Scraper . 30 40
4. Dumpers LW-25 40 40
LW-35 120 120
LW.50 20 20
5. Front-end Loader . 50 75
II. Hindustan Motors
1. Terex Equipment:
(a) Dumpers 25.T 94 150
(b) Crawler Tractors 8240 24
(¢) Front-end Loader 24
cu. yd. . . 20 50
2. Hind Marion 2% to 4
cu. yd. . . . 58 -1 72 4-4
II1. H.E.C. Ranchi
Fxcavators 1.6 cu. m. . . 24 24

The projected programme of production of
cquipment bears a direct relationship to the
foreign exchange funds for import of compo-
nents and the installed facilities created by the
manufacturers.  Subject to augumentation| of
the resources and the facilities, the production
programmes can also be suitably augmented ot
enhanced. If cmphasis has to be laid on import
substitution it may be prudent to make provi-
sions for import of components and for creat-
ing facilities to the requived extent for accelerat-
ing the pace of production of different catego-
ries of equipment by the individual rnanufac-
turers who arc already licensed to manufacture
these items. 'The notional imbalance hetween
the requirement and production would gradual-
ly disappear it the production steadily increases.
It is only a natural phenomena that availability
generates the potential of requirements, special-
ly when machines of good quality and standard
are in reference.

5.3.3 Irrigation and Power Sector—Requirement
of Indigenous Equipment

The Irrigation and Power scctor, as in the
past, consumed about 30 to 409 of the indi-
genously manufactured equipment produced in
the country. Hence, it may be expected that
Rs. 150 million to Rs. 200 million worth of
equipment may be available for use in the Irri-
gation and Power sector annually, against the
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Sment.

average annual requiremnent of Rs. 200 million

"as per estimate of demands given in para 5.14,

During the last two years, for the Irrigation
and Power projects, the amount of foreign ex-
change spent in the import of capital equip-
ment has been of the order of Rs. 15.6 million
and Rs. 22 million respectively (the second
figure being for the period ending December,
1971). Tt may be estimated that at an average
about Rs. 20 million worth of imported equip-
ment would be required since such cquipment
is not in production in the country. In fact,
only such items are imported as are specially
tailored to meet the specific requirements of
work on individual projects; and it is econo-
mically not possible and viable for indigenous
manufacture of such equipment to he developed
in the country in view of the very small anti-
cipated off-take by the uscrs. In some cases,
such imports are also made when the require-
ment is urgent and delivery period of indigen-
ous equipment is protracted.

534 ITmportant Aspects of Imporl Substitution
Relating lo Equipmen!

5.54.1 Need for imports

In spite of best and concerted efforts being
mace to accelerate the programme of indigen-
ous manufacture of equipment in the country,
random demands would always keep arising
in respect of some specialised tailor made items
of cquipment. Such imports are incvitable.

Occasionally in spite of certain items of equip-
ment being manufactured in the country, these
may not be available in sufficient guantity and
in required time to meet urgent requirements
of some of the needy users. In such cases, it
is a matter of judgement on part of the pur-
chasers (based on estimated losses that may
accrue if in absence of such equipment, the work
for which it is required may suffer a serious set-
back and delay) to import the required equip-
This, however, is not an unremedial
situation.  What is required is far-sightedness
in the matter of planning and scheduling the
procurement of cquipment so that it is avail-
able from the indigenous  sources at proper
time, Normally panic purchases of capital items
of equipment, should not arise.

In such cases of inevitable imports, clear
thinking is necessary in oue respect, ie. to im-
port equipment which is similar or identical



to the equipment being manufactured. If this
1s kept in mind in principle, substantial amount
of saving in foreign exchange can be made hy
getting the maintenance parts etc., subsequent-
Iy from indigenous sources.  In interest of
national economy, this consideration is of prime
importance and should be given the deserving
attention. It may perhaps be necessary to issue
a policy directive in this regard.

There is vet another aspect to be considered
in relation to inevitable imports mainly in res-
pect ol items which are alrcady licensed for
manufacture in the country. 1% the manufac-
ture of the licensed cquipment is getting de-
layed because of the effort on part of the manu-
facturer to organise [acilities and resources for
contributing a high degree of indigenous con-
tent right to start with, it may perhaps be of
advantage, in the intercsts of overall economy,
to consider a relatively lower indigenous con-
tent to start with. The manufacturer would
then start with a minimum of the indigenous
content but yet cause a substantial saving of
foreign exchange which may otherwise be in-
volved in import of cquipment. The maiun
benelit resulting from acceptance of this prin-
ciple would be that the imbalance between the
requirement and supply in respect of equip-
ment would be reduced and furthermore the
overall savings in foreign exchange would i
cvease.  Besides this, the continuous develop:
ment of indigenous spare parts for machines
will get the necessary hoost up.

One such item that can be quoted in exam-
ple is that of crawler tractors of 400 h.p. capa-
city. Tven though the demand of the uscrs
in respect of this item hag been steadily increas-
ing, thus necessitating  imports, the licensed
manufacturers have yet to make a beginning
in the manufacture of the item. Tt is inform-
ally understood that it is taking them time to
organise the manufacture of this item, mainly
because they have to start initially with 609
indigenous content.

5.84.2 Market survey for delermining potential
of requirement for indigenous
faclure

Manii-

Progressive development of indigenons manu-
facture of equipment envisages better converage
of requirement of equiprent by type, size, cate-
gories and specifications thercof, commeénsurate
with the needs of the wsers, Until such time
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the manufacturing programmes come to a stage
of fullilment according to a preplanned pro-
gramme and cover a requirement oriented pro-
duct mix ete., iv is difhcule for the users of
equipment to make a selective choice of equip-
ment for overall economy in operations on the
job.  The manufacturers and the vsers of equip-
ment have, therefore, to coordinate with each
other in enhancing the scope of manulacture
by covering additional items at periodical inter-
vals depending upon the potential of demands
generated for such items as have not been pro-
duced up to a point of time. Experience of
the users in the use of such items not previously
manufactured, but otherwise put on the job
after importing. may clear the way for a techno-
cconomic decision bheing taken to take up its
manufacture.  In- such a case, the demand of
an individual user may only introduce an item
but before its manufacture is undertaken, the
manufacturer would look forward (0 make a
market survey vegarding the potential of its
requirement in future, so that the economic
feasibility and viability of manufacturing same
could he properly judged.

While in respect of certain sizes and models
of equipment being mantfactured in the coun-
try it may not be prudent to take up the manu-
facture of more recent models of the same
equipment as in other countries, at least in res-
pect of such items which have a new technical
design and which would prove more economical
in operation compared to its counterparg al-
ready heing manufactured (a machine of diffe-
rent design), it may be worthwhile considering
manufacture of such an item.

I Chapter 6, while dcfining the functions
for the Standing Commitiee for Equipment
Planning, the subject of market survey has also
been indicated o fall within their purview,
That Committee being comprised: of represen-
tatives of all major users of equipment in the
country, can progressively make an assessment
about new items ol equipment to be introduced
for indigenous manufacture in the country after
properly cvaluating ihe benefits that could be
realised in terms of cconomy in end cost of
production on the job. The Members of the
Committee wonld be in a better position to
collectively take a view on the potential require-
ment of such an jtem of cquipment and the
potential of exports cte, in the intcrnational
market.



5.3.5 Import Substilulion
Parls.

Relating  lo Spare

5.8.5.1 Imporls inevitable

As in the case of items of equipment, in-
ports arc inevitable in respect of spare parts
also.  In fact, the indigenous content in the
indigenously manufactured equipment is gene-
rally assessed in terms of value of items manu-
factured in Kquipment Manufacturers’ works
and of those hought over by him from ancilliary
industry in the country. The components, as-
semblies and spare parts manuluactured by ancil-
Hary industry, however, also include some im-
ported content.  For a given piece of indigen-
ously manufactured equipment as a whole, the
indicated indigenous content is therefore, not a
correct base for the measure of the tetal im-
ported content actually included in vavious as-
semblies, components and parts of the machine.
The equipment user, in making a clear estimate
of the imported spare parts has also 1o consider
the value of identified imported items of spare
parts in relation to individual components and
~assemblies supplied by the ancilliary industry,
This unfortunacely is not being done clearly
at present.  This aspect vesults i a pecaliar
sitcuation when the Directorate General of Tech-
nical Development review individual  applica-
tions for import of spare parts as initiul supply
with the cquipment.  The D.GT.D. normally
allow the manufacturers to import spare parts
up to a value of 15%, of the inmported compo-
nents as hrought in by them. Accordingly, there-
fore, the quantum of permitted imports do not
enable the manufacture of cquipment ro fully
mect the requirements of imported parts of the
equipment user.

In order to ensure that an average user of
equipment s not handicapped in the matter
of maintenance and repair of equipment in the
first two vears of its operation, it is very neces-
that cach prepare,
with the help of the ancilliary industries sup-
plying assernblics and components, to him, «
detailed and clear list of imported parts. Pre-
paration of such lists will help not only in ex-
peditious procurement of the maintenance sup-
plies for the new machines, but will also pro-
vide the opportunity of continuous and pro-
gressive review of the lists for enhancing the
scope of indigenous manufacture of (hese items,
if these are required in large numbers,

16—2 CW & PC/ND/75

sary manufacturer should
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. parts.

5.3.0.2 Assistance [rom users and  dealers  of
cquipment for development of mndigen-

ous nanitfacture of share parls

This aspect has been dealt with in details in
Chapter 6 Para 6.8, However, a few important
points which have attracted the attention of
the Commuttee may be mentioned with regard
to the quality of the indigenously manufactured
The main items which need specilic men-
tion the

are following: -—

(1) Hydraulic system components and parts.
(h) Torque Converters.

(¢) Diescl engines.

(dy Tyres.

() Hydraulic syslem components and paris.

The latest trend in development of equip-
ment manufacture in foreign countrics shows
progressive use of high pressure hydraulic syvs
tems. The components and parts for cach high
pressure systems require a high degree of pre-
So Far satislactory
development has not been made in this respect

ciston in their manufaciure.

in' the country.  Considering that some major
items of cquipment, like excavators and cranes
may take the shape of hydraulic machines—wich
hydvaulic motors used for various operations of
the machine, thus reducing the mechanical com-
ponents cte., serious efforts would have to he
made in giving the required {illip to this indus-
try.

(by Torque conuerters.

The indigenous torque converters have heen
a source of persistent trouble to the machines
which The manufacturers
are no doubt, making a continuous research so

on these are used.
as to localise the arcas in which faults are oconr-
ing and to take necessary corrective action. But
it has taken fairlv long for satisfaccory vesults
to he achicved.

(¢) Diesel engines.

A veference 1o this point has alreadv been
made in Para 8.2.9.7 of Chapier 8,

(dy Tyres.

The tyre manufacturers in the country have
in the past several vears undertaken manulic-

ture of different sives of heavy ‘carthmover’ tyres
for different ttems of tyred equipment. They



have gradually improved the quality of the pro-
duct; but the performance of some sizes of
these tyres has not come to match the perform-
ance of corresponding items of imported tyres.
Tyres for heavy earthmoving machines being
a very expensive item, it is very cssential rhat
the tyre manufacturers take meticulous care in
s0 processing the rubber and the censtruction
of the tyres in the course of their manufacture
that the resultant product may give good us
performance as of the imported tyres.

5.8.5.8. Observation of commillee.

The Directorate General of Technical Deve-
lopment the CW&PC, the Directorate General
of Supplies aud Disposals and the major users
of construction plant and cquipment in the
country, have in the recent past made vigorous
efforts in the direction of import substitution in
relation to sparc parts for such equipment,
Assistant in this matter has heen sought from
the dealers of equipment/agents in India of the
primary abroad,  for
identifying the items which can be conveniently
manufactured in the country. On rough reckon-
ing basis, the value estimate of the parts being
manufactured for carth-moving machines ete.
is Rs. 40 million  approximately annually.
Further programmes have also been finalised
for adding another 1500 to 2000 items to the
list of indigenously manufactured spare parts
during the year 197273, 'This would account
for a [urther addition by value Rs. 10 million
annually.

manufactures of parts

Since the overall requirements of spare parts
for maintenance and repair of the equipment
operating in the country, is much more than
what has been so far covered indigenously, the
DGTD has initiated proposals for setting up an
agency who would identify, (i) the additional
items of spare parts, that can be indigenously
manufactured; and (i) the sources/manufactu-
rers who would be able to readily undertake
the manufacture thereof. This aspect has been
dealt with in para 6.8.4 of Chapter 6, Necessary
details of the proposals under consideration
have also been given therein.

The value of imports of spare parts, neces-
sary to keep the available equipment (mainly
earthmoving machines) in proper working order
for optimum utilisation is estimated at Rs. 60
million to Rs, 80 million (c.if. valuc) annually.
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This value ligure clearly significs the quantum
ol spare parts which has to be produced if
import substitution is to be achieved in real

SCIINE.

In relation to the item of tyres, in the Trri-
gation and Power Sector alone the  imports
during the last two years have been ot the order
of Rs. 6 million. Though, it has not bezn pos-
sible to get the figures of value of imports of
tyres on country-wide basis, it may not be wrong
to assume that the total value of such imports
of tyres may be taken at 1509 of the figures
ot imports for the Irrigation and Power Sector.
Some serious cousidervation may thervefore, be
called for to determine if some more sizes of
tyres required for carthmoving machines ctc., are
to be manulactured in the country. No doubt
for the indigenously manufactured equipment,
only such tyres are fitted on the machines which
are available within the country; and therefore,
the imports would muinly 1clate o tyres for
imporLed cquipment only. Yet, if certain pneu-
matic tyred machinery has necessarily to be im-
ported in absence of any manufacturing pro-
gratnme thereof in the country, for long term
planning it may be profitable to identily the
sizes of tyres which should be added to the exist-
ing lines of tyres production.

It has also been observed by the Committee
that such imports of tyres have hieen made even
in sizes which are manufactured in the country.
This has resulted from comparatively shorter
life of the indigenous tyres on the job; and the
increased demand (for replacement) has conse-
guently come up earlier than cxpected, which
the manufacturers have not heen able to ade-
guately meet. V

Sometimes, the shortage has also resulted
from non-availability of some of the raw mate-
rials for wanufacturing the tyres—in the past
nylon cord was in short supply. With a view
to conserving foreign exchange vesources, it is
necessary that provision in respect of raw mate-
rials for tvre industries should be adequate.

5.4. Standardisation

Various aspects of standardisation which are
of importance to the users of cquipment in the
country, mainly in relation to the imported
equipment, have been already dealt with in
different Chapters. In relation to imported



equipment, the main ~onsideration so far has
been the comparative performance of items of
cquipment of various makes from  different
countrics of origin.  TFrom stand point ol the
uscers of cquipment, who have to consider main-
ly the aspects of c¢ngineering cconomy and eco-
nomy in construction costs, there are many other
facets to be considered in this connection. These
are as follows: —

1. Economy in investment  costs resulling
from:
(a) Sclective choice of proven equipment of
standard design,
of standby

Reduction in the number
units.

(b)

(¢) Reduction in inventory ot spare parts and
case in forecasting requivements thereof,

(@) Reduced maiutenance eflort.

(e) Specialisation in repairs, rebuilding and

conservation of components.

Equipment and facilities for mamtenance

and repairs.

(t)

(g) Better development of modifications in
the design and covstruction features of
the machine at lesser expense on research
work,

IL. Economy in cost of end products produced
by machines by virlue of:

(1) Better performance of wmachines and cons
sequently better utilisation and  better
productivity,

(b) Lesser breakdowns and dowirtime.

(c) Lesser expense on training of personnel
for operation and repairs.

(d) Least cost of maintenance and repairs.

IIL. Economy in cosls of improvement methods

for overall management of cquipment
through:

(2) Time and methods studics.

(b) Mcthods analysis techniques.

(c) Opcration and rescarch studies.

(d) Evaluation of cost data.

(¢) Equipment replacement policies.

(f) Uniformity in pattern of record keeping
with regard to history of performance of
machines, cost data, specifications, main-
tenance and inspection.
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It may not be necessary to explain the signili-
cance of ecach ouc of the items listed above.
These have been otherwise referred to directly
or indirectly in details in Chapter 3, 4, 6 & 8.
It may also be indicated that the basic idea of
standardisation is to buy units of cconomy. But
the responsibility in this vegard it is equally
with the user/buyer of the equipment and the
manufacturers of equipment.  Whercas  the
nset has uecessarily o be conscious of all the
factors listed above, if has to efiiciently manage
the equipment operations and utilisation, the
manuafacture must make the cquipment so, that
the cconomy of design, inter-changcability,
muaterial, production, perfection, size, and sim-
plification are integrated therein.
5.5. Summary of observations and  reconunen-
dations.

Any exercise of assessment of requirenients of
cquipment relative to a defined activity involves
consideration of adequacy or inadequacy of the
available equipment, the equipment teplace-
ment policies and the additions of equipment
necessary for augmenting the new identified
schiemes of development. A conclusive thinking
on these considerations can be f(inalised subject
to availability of resources. These would in-
clude linancial allocations, availability of equip-
ment within the country, foreign exchange for
import of equipment etc.

The uncertainty about the adequacy of thesc
resources to mect the requirements according
to scheduled programunes, has been a major
handicap in making a precise assessment of the
requirements of equipment in various sectors.

During the last five years or at least during
the 4th Plan period, the emphasis has been on
completing the work on the continuing schemes.
New development schemes have mostly come
to the take off stage only now. To the extent
these schemes have been identified, an assess-
ment of requirements of equipment could be
made.

The equipment replacement policy is closely
related to the availability of equipment from
indigenous sources. The pace of development
of the indigenous manufacture of equipment
having also got rather restricted and the avail-
ahility of foreign exchange for import of equip-
ment having been scarce, an average user of



cquipment has had to physically Tive with the
cqulpmenl as long s it could last on the job.
‘F'he consideration for economic replacement of
cquipment has not been of prinury importance.
Clear forecasts ol equipment replacement have
also thercfore not been possibie,

Since we are already in the 4th year of the
4th Five Yeav Plan, the assessment regarding
requirement of equipment for the remaining
two years of the dth Plan period, has been made
based on the available data. The estimate of
requirernent is Rs. 700 million approximately,
or Rs. 350 million per year for two years. This
is in reladon to Irrigation and Power, Iron-ore
Mining and Coal Mining sectors.

Ihe additional requirement of cquipment of
other sectors, namely, Rouad Building, Lignitc
Mining, Agriculiure, Cement, Land Reclamie
tion and the privale sector, may be estimated

at Rso 450 million per year.  "This does 1ot
account for the requirement of DGBR and
Defence.

Considering the performance of the manufac-
turers ol major items of construction plang and
cquipment in the country over
vears, it cun be observed that partial imports
of some items of equipment will be inevitable,

Iu vespect of spare parts, even though sub-
stantial progress is revealed in their indigenous
ploduumn over the past thiee years, the majo-
rity of equipment in use in the country at pre-
sent being of imported origiu, the requirements
of imported spare parts would be of the order

Rs. 60 million to Rs, 80 million winually,
if proper utilisation of the cquipment is to be
ensured.

Recommendalions

L Programmes for indigenous  manufacture
of cquipment should be suitably augmented so
as to adequately meet the requirements of major
users ol construction ]lllpmcnt in the country.
Unless this is done, import substitution will not
get the required impetus and precious foreign
exchange would have to be spent for continued
import of even such ditems as ave otlutwm, in
production in the country.

the past three
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2. Greater emphasis should be Taid by the
indigenous manufacturers on Guality control of
the products.  In addition, a2 continuous re-
search programme should be developed for im-
proving the and construction {eatures
ot the machines, so thar we ¢ keep pace with
the technological developments in the ficld of
twanutacture ol such cquipment abread.  The
improved machines should give greater produc-
tivity at lesser cost of maintenance and repairs.

design

Until such time there is Lkuger population
of indigenous cquipment in the counury and
the imported equipment ages oui to the point
of ity 1'cplaccmcnt by indigenous
liberal sanctions of forcign exchunge be issued
for importing maintensnce and repair  parts.
The level of imports bas to be sustained by
annual allocation of forcign exchange funds in
4 wnitorm manner—a minimum of Rs, 60 mil-
lion, per year,

cquipient,

T'o promote import substitution in respect
of spare parts, an carnest effort has to be made
for precise assessment of the potential u[‘re-
quircment of such items ol spare parts as are
required in Targe numbers cvery vear, so that
cconomtic Feasibility aspect of adding morve items
to the list of indigenous spare patts is established.

For optimum utilisation of
within the very

the equipent
years of its comimis-
stoning on the job, adequate supply of space
parts  should he ensured the indigenous
manufactuvers.  Since this will also involve im-
porled items of spave parts, restriction in the
import of such parts for initial supply with the
machines should be reluxed as far as possible,
unless the indigenous sources are clearly iden-
tificd by the manufacturers or by the ancilliary
industry.

st two

by

0. The term “Standardisation™  should e
given the crequired amount of importance it
deserves,  The cconomy resulting stand-
ardisation should he properly  evaluated not
only relative o the selection of equipment for
its first purchase, but also to all other aspects
which get involved in managenent,
and utilisation of machines.

from

operation



CHAPTER 6

Inter-departmental coordination in matters relating to Construction
Plant & Equipment with emphasis on inter-departmental transfer
of surplus equipment

6.1 Necessity for Coordination
6.1.1 Avoiding Undevulilisation

In Chapters 1 and 2, a clear sunnimation has
been done of the factual information relating
to vatiety of construction plant and cquipnrent
in use in the country, their performance in
general, and the level of utilisation of cquip-
ment iy oblaining with various users in diffe-
rent sectors,  The cffore made by the equip-
ment owners cven for rendering the informa-
tion tegarding utilisation of equipment ctc.,
has revealed the necessity for uniformity in
maintenance of records so that a quick apprais
sal and comparative study can be made when-
cver the occasion arises to do so. The under-
utilisation of cquipment with  most of the
owners of large fleets of cquipment has gravi-
tated the cousideration that if under-utilisa-
ton of such cquipment is even partially artri-
butable to excessive holdings of cquipment by
various users, there should be a means of ¢oimn-
munication amongst the cquipment owners,
so that they can drvaw upon the available 1e:
sources in the country (in form ol surplus
holdings of equipment) in times of need. Such
surplus holdings can be gainfully used on cer-
tain jobs of comparatively smaller durations
which can ultimately help in avoiding addi-
tional capital investments on new  cquipment
for such jobs, where aguin, after the job is
completed in a shore time, such equipment
would grow surplus and may lic idle,

Hence, with the basic objective of optimmum
utilisation of cquipment and for expedition and
cconomy in the jobs where it is to be used, it
ts  1most essential that there should he a close
latson amongst most  of
the major users of such equipment in the coun-

and  co-ordination

try. Emphasis, no doubt, evidently becomes
necessary more on the utilisation of the avail-

able resources in interests  of overall ceconomy
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in any new investments to be made.  In that
context, the rchabilitation and deployment of
surplus equipment and  spare  parts
country becomes more  important. This is
what huas been greatly stressed  even by the

in the

Committee of Ministers constituted by the
Government o vecommend measures  for eli-
mination of delays in procurement of cons-

truction equipment and spare parts required
tor Trrigation and Power Projects in their re-
commendations.

6.1.2 Procedure and Policies

Further more, in the matter of processing the
indents for cquipment and spare parts, there
are o variety of problems commmonly faced to
meet the procedural and policy regulations
governing the same.  If cach individual de-
partment/Public Scctor Undertaking/user  of
cquipment atcempts to find a solution to the
problems fucing him in this respect, the total
ctfore involved i oveicoming such problems
would be colossal it reckoned
basis,

on cumulative
If the position is, however, ieviewed
for rational analysis of the problems involved
by a co-ordinating agency  with o view to
finding suitable remedial measures which may
entail expedition in procurement of equipment
and spare parts or other maintenance supplics,
taking into account the problems collectively
faced by most of the cquipment owners/users,
the  net resultant revision in procedures and
policics would be quicker and would benefit
all of them,

6.1.3 Improvement of
and Techniques.

Construction Methods

In relation to progressive
construction methods and  techniques  and
maintenance engincering  in relation thereto,

or in the fields of utilisation of such equipment
in any scctor—Irrigation and Power, Iron Ore

improvement in



Mining, Coal Mining, Road Building, Land
Reclamation cte., ete., there has to be a system
of exchange of views on  technical matters
with a view to simplification, standardisation
etc,, ¢te,, so that the basic techniques  of work
improvement may go  unknown and unheeded
with the inherrent competition that the cons-
truction industry would progressively [ace in
the context of the growing cconomy of the
country. To achieve this objective also, i
would be only rational that there 15 close co-
ordination wmmongst varions owncers/users  of
equipment.  'This would help immensely in
continuous improvewent ob the  methods and
techuiques of work with equipment,

6.2 Subjects of
tion

Interdepartmental Cooxdina-

The important points which would attract
reference in this context for inter-departmental
coordination mayv be listed as follows:—

L. Basic planning for equipmoent-—asscsss
ment of requirement based on practi-
cal of  production,  sclective
cholce of equipment, relative to f[elds
of application or work where it will be
used, operation, maintenance and repair
of cquipmcnlz, inventory control of spare
parts ete., cte.

norins

2. Utilisation of surplus  equipment’ by
timely disposal /rehabilitation /transter
other needy users to save additional in-
vestment orn new  equipment,  simulta-
neously utilising the blocked  up capital
already invested on such cquipnient,

3. Dectermination of availubility of spare
parts for like items of cquipment with
various users in the country, te provide
ready availability of sume of the vital
parts which being available  at some
locations, may serve to commission some
idle cquipment clsewhere.

4. Interchangeability of parts rvelative to
different makes and models of machines,

5. Indigenous manufacture of sparc parts—
facilities and  capability of  different
organisations in this respect and  the
outside sources and privatc  scctor re-

lating thercto.

Industrial
Ministry

Development
of Industrial

6. Liaison with

Department of

Development and the Directorate Gene-
ral of Technical Development in matters
relating to indigenous manulacture of
equipment and spare parts and clearance
for import of parts and equipment that
arc not manufactured in the country,

=

Liaison with the Directorate General of
Supplics and Disposals and the Chict
Controller of Imports and Exports in
the matter ol procurement of equipment
and parts as well mport
thercof,

sparc as

8. To lay out the frame work of forma-

lised training programmecs.

9. Updating and revision of norms relative
to production by different  items of
equipment under different situations
and their utilisation.

10. Collection of data on repair  costs of
cquipment,

L1. Standardisation of ecquipment through
collection of performance  data,

12. Management and control of equipment.

13. Evolviug a unilicd pattern for record

keeping in relation to performance of
equipment and cost  accounting.

Most of these points have been individually
dealt with in this report in context of different
terins of reference set forth for the Committee
in chapters relating to cach.  Hence, it is not
intended to cularge upon these points in ela-
horate details i a repetitive manner.  The
main emphasis having to be on rehabilitation
or departmental transfer of such equipment,
this point will be mainly elaborated, while the
significance of the other points will be bricfly
discussed, from the standpoine of their func-
tional  importance to the owners of equip-
ment collectively; in subscquent paragraphs of
this Chapter,

6.3 Coordinating Cell
6.3.1. Need

It may be appropriate to consider feasible
ways and mcans to establish, in an eflective
and successtul mauner the inter-departmental /
inter-organisation  coordination, so that the
envisaged functions as listed above, could be
properly performed. Primarily this would



indicate the need for establishment of Coordi-
nating Agency/Ccll to be established or creat-
cd at the Centre—if necessary under the acgis
of one of the major Scctors using the largoest
fleet of equipment. '

The Committee of Ministers also had re-
commended in their Report that the Mecha-
nical Organisation in the GCW&PC should be
strengthened so as to effectively coordinate with
the State organisations in various matters inci-
dental to the use of construction plant and
equipment in the Irrigation and Power Sector,
This coordinating cell is further recommended
to establish liaison with other users of equip-
meng in the country—specially Mining, Steel.
Transport Departments ctc., so that there could
be proper exchange of views on common mat-
ters relating to usc of such  cquipment in
various fields and scctors in the country,

6.8.2 Present arrangement.

To some extent, such activity for inter-pro-
ject and inter-State coordination is being per-
formed in the Irrigation and Power Scelor
through the Central Water and Power Com-
mission under the Ministry of Irrigation and
Power. In that sector at the State level, Cen-
tral Mechanical Qrganisation have  been set
up or are being set up.  Details in this xes
pect are claborately given in Chapter 12.

Interdepartmental coordination with regard
to certain aspects of standardisation of equip-
ment has becen done in the past through a
Standing Committee of Experts on Standrisa-
tion of Farthmoving machines,  The Com-
nrittee was constituted by the Government under
the Ministry of Irrigation and Power, in Janu-
ary, 1054, and consisted of representatives of
all major users of carthmoving machines in
different scctors in the country. The List of
members constituting the  Commitice i3 at
Appendix 6.1 (as last published by the Minis-
try of Trrigation and Power).

The examination of the question of standar-
disation wag specified to be with reference to
the following points:—

1. It should be ensured that neither infla-
tion of prices, nor other disadvantages
result from the proposal of standarisa-
tion.
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in India

0o

Equipment manufactured
should get overriding priority as soon
as it i available in the country.

against

of

he provided
arising out

3. Safeguard should
any adverse results
monopolistic tendencics.

4. The number of standardised makes of
should normally be from

those limits  not heing

cquipment
two to five,
wholly hinding in cach case.

5. The intcrested firms should be given
an opportunity to represent.

6. It should be
rers whose cquipment
carry adequate stocks of spare parts and
enter into price agreements with  the
Director Geneval of Supplics and Dis-
posals,

that manufactu-
is standardised

ensured

For various reasons, as discussed in Chapter
1, the Committee could function only unider
some limitations arising in consequence  of
limitations imposed in import ol cquipment
from some ol the known sources ol origin
of cquipment and Irade Agreements  with
“Rupee Payment Avew’ countries. The func-
tions of that Committee would now be per-
formed by the proposed Equipment Planning
Committee,

6.4 Standing Committee on Equipment  Plan-
ning—Nced for establichment and func-
tional  relationship with other  Coordi-
nating Agencies/Establishments,

Once  the plant  and machinery
purchased, crected and  commissioned,
has to live with it for years. The desired bene-
fits of trouble free performance, utilisation and
cconomy in costs will genevally be commen-
surate with the amount, of attention paid at
planning stage in selection ot equipment, proper
design of plant lay out and facilities and sche-
duling of the programme of work. It has, how-
ever, been revealed hy studies of collected statis-
tical data that low efliciency in utilisation of
equipment with an average user has resulted
in non-attainment of production targets and
much higher investment than was originally
envisaged. The reasons for such under-utilisa-
tion of equipment have heen clearly analysed in
Chapter 3, The remedial measaves, as already
outlined in the same Chapter, call for very close
liaison and coordination with a number of agen-
cies/departments/Ministries  for simplifying

has been
one



rules, policies and  procedures,  busides up-
dating of information relative 1o performance
data of various makes and categorics  of
machines, norms and standavds of production
and costs, so that future planning of cquip-
ment can be more successfully done to ward
off any possible delays in operational time of
various activities involving use of equipment.

To achicve this, it is bhasically necessary to
pool the information collected by the users of
cquipment in various sectors so that this can
be used to advantage by all concerned. Further
more, in interests of economy starting initially
with reduced  investment  towards  equipment
costs and maintenance  supplies, pooling of
resources by way of equipment and spate parts
ete,, 1§ called for. A practical means
to achieve these objectives would  he to estab-
lish a Coordinating Agency enlisting  partici-
in diffe-

agengy
with
res-

al«o

pation of major users of equipment

rent  scctors the  country. This
hesides  establishing  proper  liaison
Government Departments/Ministrics  in
pect of vules, policy and procedural matters,
will be principally involved in reviewing the

in

plant planning exercises carvried out by the
individual projects/organisations. This
agency  may be given the form of a Standing
Committee on Equipment  Planning., = ‘This
will be referred to as Equipment  Planning
Committee hereinafter.

With the functioning of the
Planning Committee, it would be convenient
to make asscssment of requirements  based
on practical norms of production, standardisa-
tion of cquipment and various other considera-
tions relating to technical acceptability  of
design and construction features  of particular
items of cquipment to be selected to match
the job requirements.

Lquipment

Before constitution of the
Equipment Planning Committee and its func-
tions, it would be necessary to identify the es-
tablishments who will be associated  with it
These are,

defining  the

1. In the Irrigation and Power  Scctor,
the Central Mechanical  Unis
have cither heen established in certain
States, in the process of
getting established in other States.

which

or these ave
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2. The Equipment Planning  Committees
of  individual  Projects/Departments
whether in public enterprises or in the
States, or under the Central  Govern-

nent

(These two have been ¢xplained 1t
Chapter “12%)

%, The Plant Planning Directorate  pro-
posed to be set up  under the Central
Water and Power Commission.

4. The Central Coordination Cell referred
to in para 6.5 preceding:

“The interrelationship  between the Equip-
ment Planning  Committee and these identified
establishments will be as follows:—

The Fquipment Planning  Committee will
draw all the information required for study/
any case referred to them from
Coordination Cell. This Cell
data from the Central
the

decision on
the Central
shall be receciving
Mechanical Units  in States and other
and shall e classitying

for ready availability to the Plant

Scctors, this infor-
mation
Planning Divectorate as well as the Equip-
ment Planning Committee.  The Central Co-
ordination Cell shall also supply data required
by the Equipment Planning Committee of In-
dividual projects/departments, whenever such
data is needed by them for the formulation of
new proposals for equipment purchase or for
a review of the performance of equipment at
any project.

The Plant Planning Directorate of CWE&PC
shall serve as the reviewing body for all pro-
posals received from Equipment Planning Com-
mittec of individual projects/departments, or
from Central Mechanical Units; and  shall

arrange to finalise  thesc  proposals on the
basis of data supplied by the Central Co-

ovdination Cell, the proposals  having to be
put up to the Plant Planning Committee for
inalisation on the of a sccond review,
In respect of Plant Planning proposals  from
Sectors  other than the  Trrigation  and
Power, the Plant Planning Dircctorate shall
provide supporting office service in the pro-
cess of review of these proposals by the Equip-
ment Planning Committee,

hasis



6.4.1 Existing Practice in Itrigation and Power
Sector

In so far as the Irrigation and Power Sec-
tor is concerned, as at present, the Equipment
Planning Committees of some of the projects
take a second look on the proposals in consul-
tation with the CW&PC and sometimes other
consultancy organisations, However, there is
no uniform basis for proper introduction and
enforcement of a common basis of assessment
of requirement of equipment, selection of
particular system of work with equipment on
a given job—specially the cconomy aspect of
it, and the phasing of programme of work on
realistic basis for precision in determining the
quantum  of cquipment required or the type
of equipment required.

6.4.2 Participation by All Depariments

While the CW&PC are in the process of set-
ting up a ncw Directorate for Plant Planning,
the functions to be performed by that organi-
sation, may cover only a part of the prohlem
and until such time the experience gets deve:
loped to the required extent, the examina-
tion of plant planning cxcrcises would be of
a limited naturc—the extent of production by
suggested items of cquipment, cycle tirne in
operation of equipment cte., ete. Here again,
unless @ wide varicty of information relating
to performance of equipment under varving
job conditions and sitnations, is compiled and
used for reference in the process of sccond
check on plant I)lzmning excrcises, the objec
dves in view would not be fully realised. Com-
pilation of such information from various
users of equipment in the country, outside the
Irrigation and Power Scctor, would call for
participation of other Departments concerned
using similar equipment.  Such participation
could he made possible only if representatives
of major users of equipment can work together
in the proposed Equipment Planning Com-
mittee.  The experience of cach onc of such
representatives could be shared mutually by all
members  of the Committee and  their
joint deliberations, in matters relating to plant
planning for giving items of works, could be
expected to entail good deal of economy in
investments of equipment in any field wherc
the equipmient has to be employed.
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6.4.3. Gonstitution
The constitution of the Committee may be
briefly outlined as followsi—

Chairman
Members: 2 Nos. Mechanical Engincers and 1
No. Civil Engineer,
to be selected from the following:—
(i) National Mincral Development Corpo-
ration
(i) National Coal Development Corpora-
tion
(iii) Irrigation and Power Projects
(iv) Ministry of Transport
(v) Other Central/State  Government De-
partments
(viy . G. B. R./Engineer-in-Chief Branch
Army Hcadquarters,
4th Member:-—Senior Officer controlling the
Plant Planning Directorate in the CW&PC.

Only periodic meetings of the Committee may -
be held—once in two months and for ‘3" days
i a stretch to finalise cases, carlier referred to
the ‘Members’ by circulation of notes. The
Plant Planning Divectorate would function as
the Scerctariat of the  Standing Committee,
while for individual Fquipment Planning Com-
mitices, for particular projects, Chief Fngineer,
Project, will arrange for the Secretariat work,

The Chairman of the Committce may be a
CW&IC, or, an officer of
status.

Mcember from the
some other organisation of a similar
Whenever the ‘Plant Planning’ proposals of
any project are to be dealt with by the Com-
mittee, the head of the project (Chicf Engineer/
General Manager), may be associated as a
Member. He will also provide necessary secre-
cariat assistance with respect to the work of

the project.

$.4.4 Funclions
The functions to be assigned to the Committee
may be breadly outlined as follows:—-

(1) Examination and assessment of require-
ment of equipment on new projects in
Irrigation and Power Sector.

(2) Prescribing norms/work standavd units
etc., for work with equipment;



(3) Systems analysis for economy in work
with equipment on projects;

{4) Advice regarding manpower, the'r train-
ing, maintenance engineering, inventory
control methods, record keeping etc,, on
unijed pattern basis,

(5) Advice to all users of equipment (when
called for), in different scctors, includ-
ing Public Sector, on 1, 2 and $ above.

{6y Vetting of demands for additional equip-

- ment with due consideration to the exist-
ing equipment available with the indent-
ing departments,

{7) Trends in development of  cquipment
and methods and techniques of their nse
abroad-—updating of  information for
gainful use.

{8) Liaison with the DGTD and Industrial
Development Department regarding:

{{) New items of construction plant and
equipment te be  undertaken for
manufacture:

{if) Review of production of indigenous
equipment—production  levels, de-
mands, quality of product, perfor.
mance of equipment—-in specific
confext of reports from users, and
the consequent recommendations for
improvement, planning for indi.
genous manufacture of  spare parts
etc.,, and standardisation of equip-
ment,

{9) Liaison with the DGS&D in the matter
of:

{iy Rate Contracts for
produced  components
parts for earthmoving
dicsel engines etc,

indigenously
and spare
machines,

(iiy Rate Contracts for imported items
of spare parts—the technical acpects
mainly in relation to 8(i) and 8(ii).

{10y Standardisation of Equipmens.

With a view to ensure that the Committee
functions effectively, it would be necessary
to vest wuthority unto them in the matter of
technical decisions.
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6.5. Interdepartmental  Transfer

Equipment

of Surplus
6.5.1 Difficulties in Transfer of Surplus Equip.
ment

The guide-lines for  wansfer/dizposal  of
surplus equipment in the River Vallev Projects
were laid down by the M nistry of Irrigation
and Power/CWE&PC consistent with the recom-
mendations made during Irrigation and Power
Engincers Seminars and the subscquent deci-
sions taken by the Coordination Board of Minis-
ters,  These were later published in the book
under the same t'tle which has so far been
used for reference for determining the transfer/
disposal valuc of the surplus machines, These
guide-lines had undergone vevision on a few
occasions in order to rationalise the procedure
for convenience of quick transfer of the sur.
plus equipment  to needy projects.

All the same, the prospective  rrans.
ferces of surplus cquipment have shown relye.
tance to accept such surplus machines for vari-
ous reasons, The main difficultics fuced by
the owning project in quick dizpnsal of the
machines are as follows:—

(1) Surplus machines are  cither uwnservice.
able in condition, or have not been ma'n.
tained properly.

{2) Transfer/disposal value of the machines
is considered excesstve in relation to the

actual physical state of health  of the
machines,

{3y Standardisation of cyuipraent s a pre.
dominant consideration which  necessi-

tates selective choice of muachines to he
added—whether new or old.

These points arve
follows.

explained in details as

6.5.1.1 Poor state of health of surplus machines

The study made by the Construcidon Plant
and Machincry Committee veveals that even
though the available cquipment is extremely
under-utilised on some of the projects, none
has considered the propos’tion of laying off even
in part, some of the available muachines and uti.
lising more intensively the batance of the machi-
nes. Tt is believed to he a popular concept
with most of owners/users of equipment that
the equipment is surplus only when it grows



10 be in unscrviceable condition or beyond eco-
nomical repairs,  The refationship between
the job requirement and total availability of
machines is not fully comprehended or at least
not closely examined.  In fact, there s a gene-
ral tendency on the part of some of the projects
to somchow cling to such cquipment for as
long as possible, and, not to declare it surplus
at the right t'me to muke the proposition attrac-
tive enough for other prospective buyers.

Another eventuality in which the machines
arc considered to grow surplus, is the comple-
tion of a project or a work for which the
equipment is purchased. It is in such cases
that scanty attention is paid to the upkeep, re.
pair and recommissioning of the machines for
subsequent’ gainful use on some other work.
Most of the vwners of equipment are mainly
led away by the consideration that the equip-
ment having to be sold on “as is where is basis”,
it should be the responsibility of the prospective
buyer of such cquipment 1o vecondition. the
machnes in a manuer they would think it best
to do, commensurate with their job require.
ments, It is this implicd apathy to the other.
wise warranted upkeep of the equipment which
distracts most of the prospective buyers to ac.
quire such used surplus equipment,

One of the impediments in sale and purchase
ov transfer of such equipment from one pro:
ject forganisation to another, results from cre.
d.tability gap existing between the transferer
and the transferee in yelation (o the actual state
of health of the equipment. Here again,
the popular belief is that the equipment offered
for transfer or for disposal of any equipment

owner, would not be m good condition and tor

that reason alone, the owner may be offering
it for transfer/sale, They {cel that the trans
ferer project might not have been able to run
the equipment productively and as a result
thereof, one would be trving 1o pass on the
equipment to someone else.  The Committee,
m fact, feels that thae is a dear and discern-
able feeling of antipathy on pare of most of the
project authovitics to take to the use of su:h
surplus equiprieni which has been in partial
ure before. In some extreme cases, certain pro-
ject anthoritics, even  within g State, have
shown reluctance for taking over such used
equipment on transter after one of the projecis
get completed, '

9i

0.5.1.2 Transfer| Disposal value of equipmenti

Even though the CW&PC had published a
Guide Book on Disposal/Transfer of Used
Equ'pment, for guidance of the River Valley
Projects in the matter of acquiring  surplus/
used equipment on transfer from another pro-
ject, there have been long-standing disputes
between the transferer and the transferee pro-
ject in the matter of settlement of transfer prices.
No doubt, as a resalt of joint deliberations on
part of the Irrigation and Power Fngineers in
different Seminars, the rules for transfer of
cquipment and for fixing of trausfer value etc.,
have undergone change from time to tme, in
view of the practical difficulties  encountered
by the ransferer and transferce projects in the
maiter of settlement of rransfer prices, By
and large, the rules as they existed at various
stages, were not truly followed in practice,
thus resulting in such long-standing disputes
about the settlement of wansfer values. Even
though as a last resort, it was indicated that
the rmransfer value of mach'nes would be z
ligure of price mutually agreed upon or dec.ded
upon by the transferer and transferee projects,
thus invelving more of a personal discretion
on part of those making such assessments, a
smooth sailing in this direction has not happen.
ed.  Accordingly, everyone looking for equip-
ment on a new job had preterred to go in for
new equipment rather than to take some old
surplus used machines even when such equip-
ment was nceded there for short periods at the
time  of commencement of work.

Many of the organisations/projects generaliy
insisted on making the i)xcs&nt—day market value
of a machine as the basis for assessment of trans.
ferfsale value.  Most often, such consideration
is divorced from the aspect.of the actual state
of health of the machine, which otherwise has
t0.be the main criterian.  Very litde thought,
if uny, is given to the fact rhat if in the carlier
stages of the use of the machine, the repair costs
were comparatively lesser and the wansferce
project would have necessarily to incur large
amounts of expenditure on maintenance and
repair of the machine during its use with him
after transfer, there should be some concession
to be given to the transferce project by way of



reduction in the assessed price even if it is re-
lated to the present day value thereof, so that
it is not uneconomical for the transferee pro-
ject to own and operate this machine on his
works.

6.5.1.5 Stale of health—the arbiler

The transferee projects have also, most often,
doubted the correctness of the records main-
tained by the transferer projects in relation to
items of cquipment being  transferred /sold,
These doubts arise mainly in  consequence of
the poor state of health of the machine under
disposal, because  of lack of maintenance and
repair of the machine after it was surplus from
the work, is in an apparentdy bad state of
health, Some times, c¢ven if the rccords are
correctly maintained and the figure of opera-
tional hours as shown in the records are
correct, the standard of maintenance and re-
pair of the machines during the previous period
of operation having been rather powr, the state
of health at the time ot its wransler/disposal,
would not be in consonance with the recorded
operational life.

6.5.1.4 Slandardisation of equi{;menl

Another important aspect o be considered iy
the Tack of standardisation of equipment in the
country.  This has been dealt with in fairly
claboratc manner in the Chapter 1 on “Ap-
praisal of Equipment”, However, the difficulty
faced by project authorities in taking old sur.
plus used cquipment for their works, is that
the available itews of surplus cquipment way
defeat the purposc of standardisation on the
new jobs for which the equipment is to be
purchased.  This would be more pertinent
to the case of such organisations where the
equipment is employed, on continuous basis
for production work—For production of niar-
ketable commodities like Iron Ore, Coal, Lig-
nite etc. In the normal running of any produc-
tion work, one has certainly to consider that
cquipment in good working shape alone would
cnable  the project authoritics to fulfil tac
commitment for maintaining certain fevels ot
production; and the old cquipment  intor-
spersed in the fleet of available new cquipment
would largely handicap attainment of this ¢b-
jective, R

Since the imported equipment will be gra-
dually replaced by equipmient of indigenous
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origin, and the equipment of indigenous origin,
as at present, oftering only a limited number
of makes and models of machines in each cate-
gory for the future, the standardisation aspect
would be taken carc of better.  This considera-
tion would not then be of paramount impor-
tance in taking over surplus cquipment unless
of course, the surplus machines are in poor
state of health, In the interim period, until
the equipment concurrently in use at various
projects does no: grow to make a homogenous
fleet, it should be the effort on part of all uscrs
of cquipment in the country not to set aside
the consideration of using the surplus machines,
il the ‘National Economy’ is to be the prime
consideration,

G.5.2 Observations of the Gommittes

Most of the itzms of equipment in use in the
country being of imported origin—at least 702,
of the available equipment—the country can
illafford nonutilisation of cquipment which has
ihe potentiality to produce while procurement
of additional cquipment is being simultancously
uiade at higher acquisition cost often involving
Large sums of foreign exchange,

With the technical know.how, skill and pro-
licieney attained by most of the uscrs of cquip-
ment in the country in operation, maintenance,
repair cte, of the equipment, it should be reason-
ably cxpected  that the prospective  buyer of
cquipment—the transferee project /organisation
should be on a sound technical footing to reject
a surplus used machine only if the value to be
paid by him is not commensurate  with the
‘Mcchanical — State of  Health’ of machine.
They must think rationally about the investment
alresdy made unto the machines available, both
by way of capital cost and the amount of foreign
exchange expended to import the machines.

Lyven if a given item of equipment may not
fit into a new job requirement (if the considera-
tion is to match ts rated specifications to the job
requirement), it could be at least alternatively
cons’dered to be used for a comparatively lighter
duty. In this case, consideration of the ‘obsole-
scence aspect’ of the machine does enter; but it
docs lead further 1o the consideration that such
obsolcte machines (based on relative copsidera-
tion of rated specifications and job require-
ments), can always be adopted for use on lighter
duty work, specially when such lighter duty
works are clearly in sight on the new job.



6.5.8 Fixation of Price of Surplus Equipment

In the context of what has been stated at
paras under 6.5.1 regarding reluctance oun the
pirt of cquipment users to accept surplus equip-
ment, what is necessary is to so determing the
transfer value of equipment that the transferee
project does not think that he is carrying a big
financial burden by buying a uscd machine. He
generally considers that on one hand, he might

pay a fairly high price thercfor, and yet get-

lesser return therefrom in terms of production,
with higher cost on repairs, This is a dircct
result of accounting for depreciation by straight
line method on hourly cost basis.

Taking into account all the considerations as
outlined above, the Committee have been led
to the thinking that if ihe rated or scheduled
life of the machines is flixed in number of years',
and if depreciation is accounted for on yearly
basis by ‘Declining Bulance Method’, the trans-
feree project will be in a happicer position when
he evaluates the transfer value so assessed-side
by side with the likely cost of repairs that he
will incur when he uses the muchine o sub-
sequently on his job.  Given below are two
graphs illustrating the ownership aeeru-
ing to an equipment user (sunumation ol de-
preciation costs and repair costs of machinges), if
depreciation iy accounted for on hourly hasis
at a flat rate and also it it is reckoned by De-
clining Balance Mcthod on yearly  basis.

COSLs

A comparative study of the two graphs would
cleatly illustrate the face  that if Dedlining

Balance Method of Depreciation is followed, |

and transfer value of machines flixed accord-
ingly, the transferee project would not have
much to lose cven if larger amounts of repair
expenditure are taken inio account in the subze-
quent period of use of the wachine on a new
job.

If the method proposed in the preceding para
for evaluation of transfer value is followed in
practice, the records to be wmaintained regard-
ing operational hours of machines way not be
of too great consequence in determining frans-
fer value of machines.  No long-standing dis-
putes may then arise in the matter of deciding
and sctiling the transfer value.  Here again,
however, the main considevation has to be the
‘Mechanical state of health’ of the machine. The
previous owner or (rausferer project cannot
disown the responsibility of keeping the machine
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in good working ovder in spite of its intensive
use during the period he has employed it on
his work.

The above would provide a uniformity of
basis {or assessment of transter value of sur-
plus/used equipment and would c¢nhance the
scope of inter-project/organisation  coordina-
tion in the matter of utilisarion of such surplus
equipment in prelerence to additional heavy
mvestiments on new equipment cven for short
duration jobs.-

6.5.4 Central Coordination Cell for Transfer/
Disposal of Surplus{Used LEquipment

In their Report, the Committee of Ministers
constituted to recommend meceasures for climi-
nation of delays in procnvement of construc-
ton cquipment and spare parts required  for
Lrvigation and Power Projects, have recommend-
ed that the Central Water and  Power  Com-
wission should create a Cell which should serve
as_the Coordinating Agency for affording the
convenicnee of inter-project/inter-organisation
coordination for disposal/travsfer of surplus
cquipment and spare parts. It is highly im-
portant that the proposed Cell should play an
effective role in coordinaiing transfer  and dis-
posal ol underutilised /surplas equipment,

That Cell hould have a “Master Record” ol
all such cquipment with differeut users in the

ccountry and should be posied with information

regarding their utilisation in their respective
ficlds of user  Onee the  Cell is effectively
formed and is functioning, its advice about the

_state of health cte, of the equipment, is also

~likely 10 be more casily acceptable by the trans-

feree projects.

avail-

of

items of

Coordination in delgrmination
ability of spare parts for  like
equipment with various users in the coun-
try

6.6.1 Present position

6.6

As at”present, most users of cquipment carry.
individually Jarge scale inventories of spare
parts for the machines in use with them. Iden-
tical or simiJar machines are in use clsewhore
in the country with other uscrs,  There being
no systew of cxchange of information regard-
ing items of spave parts carried in stock by indi-
vidual users, most often, when certain required
parts dre available with one or more users of
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similar equipment clsewhere in the country, by other users in procurement of these parts,
other users keep on indenting these items for This results in downtime of machines and
procurement through import  from abroad. loss in production despite availability of parts
Thus, while stacks of some items of spave paris m the country.  Consequently, there is also a
available in the country ave in idle storage in heavy drain on foreign  exchange resources
some places, additional investments are made through additional imports of parts,



6.6.2 Coordination in Exchange of Information

It is, therefore, necessary that there should be
close co-ordination amongst major uscrs of
equipment in the country in the matter of such
exchange of information on availability of
spare parts for different itcms ol equipment. A
codified list could be develeped for classifving
like items of equipment so that in relation to
the items of equipment so listed, inventories
0{ available spare parts could be prepared at
least' to cover the high value items.  Such
items may not exceed 201 to 300 numbers of
each make and model of machine.  Teriodical
publication and circulation of such lists wou'd
be of great value and bencfit to all concerned.

5.6.3 Benefits

. The method of approach as defined above,
would be of greatest benefit to all major users
of equipment in the country in times of emer-
gency, when sudden embargoes get imiposed on
import of spare parts from abroad, Such emer:
gencies have arisen threc times in the ‘past
decade.  If there is a clear record of informa-
tion indicating the names of the owners of giv.n
makes and models of machines in the countyy,
as also the details of available items ef spare
parts in stock with them  relative to those
machines, emergent requirements of some items
of .spare parts of some ot the users of equip:
ment could be met with by mutual transfer ol
such required items from onc project/organisa-
don to others and vice-versa.  The consequence
of such handicaps and the resultant impact of
such emergency on production in various ficlds
or on the overall economyv in various scciors
could be falrly minimised by this process.

6,7 Coordination in Developing Interchangz-
ability of Parts Relative to Diflerent Makes
of Machines.

6.7.1 Commonality of paris

~As is well known, most of the original equip-
ment manufacturers kesp buying  a substan-
tial portion of their reguivements of parts, com-
poneuts and assemblies from different  prima-
vy manufacturers of such items, With the
exception of a few principal manufacturers  of
cquipment, assemblics Dke diescl cngines, trans
missions, hydranlicsystem  components, brake-
system componcnts, air system  components,
axles and differentials, fuel inject’on equip-
ment, are purchased from some of the known
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and reputed makers of the  same.  Further
more, certain items of spiare parts like bearings
of different types, gaskets, seals and filters and
spare parts of diesel engines are also purchased
from similar primary manufucturvers.  Hence,
there is good deal of commonality by way of
identity of sparc parts amougst various makes,
modecls of machines in different categories. How-
ever, the original equipment manufacturers
choose to identify most of the items of spare
parts of interchangeable nature by individual
makers’ spare parts numbers in their parts
caralogues, A common user may not, therefore,
ordinarily become familiar with such common-
ality in the identity of parts amongst different
machines,  Accordingly, if the user of equip-
ment goes by individual makers’ Part Numbers,
he may occasionally rush forward to procure
on emergency basis certain  items of spare
parts for a particular make and model
of machine in a given category even though
identical parts may be in stock with him for
a different make, model and category of
machine. Further more, the ignorance would
lead to unnecessary downtime for the machine
under repairs and consequently, there would
be loss of production on the job.

6.7.2 Attempts to Develop Such Commonality
Lists at Present

67.2.1 By TECEDA

The Tractor and Earthmoving Construc-
tion Equipment Distributors’  Associat.on
(TECED Association) has recently taken some
steps in this direction.  They have published
a Directory of Spare Parts of indigenous origin
which indicates such interchangeability  of
indigenous spare partts velative to machines of
different models in various categories but of
the same make. Interchangeability of parts
amongst different makes of machines has, how-
cver, not bhecn established since the corres.
ponding primary manufacturers’ Part Num-
bers have not been identified therein. Hence,
it would be more for the users of equipment
to inter-relate the commonality and interchange-
ability of parts of different makes of machines.

6.7.2.2 By users

Tn respect of imported items of spare parts
alse an attempt has been made by some of the
users of equipment to preparce interchange-
ability lists,  Th's, however, is limited to a
very few major uscrs of such equipment.



6.7.2.3 By privale sector

In the private sector also, onc of the agent/
distributor in India of primary manufacturers
abroad, has prepared lists of interchangeable
parts. He has, however, not disseminated
the information to wuscrs of equipment in the
country, cxcept when husiness dcals involv-
ing sale of parts by him to certain users had
to he finalised,

6.7.3 Developing Lists of Gommonalily

To avoid such eventualities as explained at
para 6.7.1 above, it becomes nccessary  that
the cquipment owners adopt a sysiem wherceby
they may identify the main components, assem-
blies, and certain items of spare parts like
bearings, scals, gaskets, fileers cte., by the pri-
mary manufacturers part numbers.  Through
such  an the equipment  owner
would ultimately develop lists of parts which
would be common for use on most of the
machines comprising the fleet of equipment
working with  him. Such identification of
parts by primary manuflacturers part —numn-
bers and the knowledge of certain common
components and assemblics relative  to machi-
nes working with him, would enable  him to
gainfully use such parts for expeditious  re-
pairs to machines on the one hand and for
overall scaling of inventory of such cominon
items of spare parts and assemblies so' that
minimum investment is made in purchase
and stocking of such parts.

exercise,

6.7.3.1 By users

The cxercise of preparation: of interchange-
ability lists on part of individual uscrs could
he facilitated if the primary manufacturers
part mumber is recorded on the Bin Card,
or the Cards in the Cardex System relative
to cach item of spare part in stock,  To the
extent possible, storage of such parts should
also be so organised and arranged that such
common parts arc available in a given loca-
tion inside the warchouse]stores.

6.7.3.2 By original equifment mannfaclirers
Such catalogues of spare parts indicating the
interchangcability aspects being normally priced
publications, it may perhaps be a
idea for the original equipment manufac-
turers in the country to make a joint effort
in publishing  lists of interchangeable parts

good
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for the benefit of the common user of such
cquipment.  These could be priced publi-
cations.  'The least to be expected would
be that the original equipment manufacturers
in the country should identify the items of
spare parts common to diffcrent models  of
equipment of the same make manufactured
by them, or in respect of items like bearings,
scals, gaskets and filters and indicate the iden-
tity of particular itcms common to machines
of different makes and models manufactured
by them.

6.7.8.%3 Coordinating cell to develop  Master
Lists :

T{ such lists of common and interchangeable
parts prepared by the individnal projects/or-
ganizations using carthmoving machines and
other construction plant and cquipment, and
are passed on to a Central Coordinating Agency
or Cell, the latter can consolidate the informa-
tion in a morc appropriate manier and pre-
pare Master Lists of intcrchangeable parts for
thie benefit of all users of such equipment in
the country.

In the U.S.A., the primary manufacturers of
some items of sparc parts like bearings, seals,
gaskets and filters cte., have published Master
Catalogues indicating relative to - each parti-
cular size and tvpe of their product, the iden-
tity by make and model of the machines on
which it would fit.  The proposed Coordinat-
ing Cell should be well equipped with such
Master Catalogues of primary manufacturers
so that it is casier to prepare Master Lists of
interchangeable parts velative to  equipment
working in the country,

6.7.34 Coordination  between
and the coordinating cell

manutfacturers

The manufacturers of  equipment in the
country have also to be made partners in this
work and there should be close coordination
hetween the proposed Coordinating Cell and
the manufacturers of cquipment in the coun-
try in this respect.

6.8 Coordination in the Matter of Indigenous
Manufacure of Spare Parts
of

6.8.1 Manufacture Parts

OQuwners

by Equipment

Most of the major equipment owners who
organise the maintenance and repair facilities



on ‘sclf-maintenance’ basis, meet their urgent
requirements of spare parts of not too com-
plex a nature by design and  metallurgical
composition, by manufacturing the parts in
their own Workshops.  Some of them have
a very scientific approach to the problem, in
so much so, that they prepare working draw-
ings relative to individual items to be manu-
factured, make a clear analysis of the metallur-
gical composition of the paris to be manufac.

tured, and then mannfacture  the required
parts.  The performance of such standurd

parts is very  satisfactorv while in use on
machines and most often, it not only matches
the performance of the original part supplied
by the manufacturers abroad, bur
nally excells the performance in
ageing quality,

occassio-
terms of

6.8.2 Manufacture Through Privale Induslry

In some cases, where the available manufac-
turing facilities of the equipment owner do
not accommodate such production/manufac-
turing programmes, assistance is sought frout

private manufacturers/ancillry industry, © to
develop such parts.  Their quality in use
is proven after proper tests and irials  over

given periods of time.

6.8.3 Work of Coordinaling Cell to Dissemi-
nale the Information

In order to promote indigenous manufac:
ture of spare parts as a process of progressive
development in the couniry, it is nccessary
that the users of equipment should propagate
the information relating to parts marufactured
by them, or those that have been manufac-
tured on their behalf by outside agencies and
found to be of proper standard,  This could
be done by passing on the information perio-
dically once every quarter, to the Coordinat-
ing Cell.  The Coordinating Cell in turn,
would circulate this information for the bene-
fit of users of equipment in the ccuntry through
periadical bulletins once every quarter.

6.8.4 Indigenous Manufaclure of Spare Parts—
Proposal based on Conlemporary Thinking for
Acceleraling Import Subslitulion

Even though it is to be generally admitted
that non-availability  of drawings for spare
parts from the suppliers of equipment or the
182 CW&PC/ND/75
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original equipment manufacturers, is the main

handicap to the promotion of indigenous
manufacture of spare parts to the required
extent; it is  realised that in some cases,
the technical specifications  can be drawn
and working  drawings prepared in respect
of some items of spare parts. How-

ever, in view of the small size of orders for
spare parts from individual cquipment users
in relation to the few items which can be so
developed for manufacture, the  spare parts
manufacturing industry has not shown suffi-
cient interest in tuking up manufacture of
such parts.

This matter has been under discussion in the

past amongst CWLPC, DGTD, DGS&D  and
the suppliers of equipment and some pro-
gress has been made in this direcdon.  Fur-

ther proposals have now arisen based on con-
temporary thinking in this  respect in the
DGTD and the Department of  Industrial
Development.  The main outline of the pro-
posal discassed in one of the recent miectings
1s as follows:—

Proposal

Tt is felt, properly co-ordinated and orgénised,
a significant portion of maintenance spares for
imported equipment which has hitherto been
imported can be produced locally to meet the
needs of various Tudian Industries and Defence
Establishments. Tt is desirable that a Cen-
tral Agency should be responsible for the over-
all assessment of wpare parts requirements and
programming priorities for the techuical work
necessary for taking up local manufacture of
the items.,  The main funciions of such a Cen-
tralised agency would be:—

(1) Commissioning of the Study for inven-
tory or requirements and following up
the progress of the same including
arrranging for user industries providing
necessary information and facilities to
the agency responsible for undertaking
the study;

(h) Ensuring that wide publicity is given
to the requirements of spare once the
above study is completed with o view
to entrusting existing manufacturers with
requisite facilities in the manafacture of
the items;

(¢) Programming the prioritics for import
substitution of spare parts and placing of



orders on the selected consultant/engi-
neering organisation for studies in this
regard;
() Arranging for constant liaison with user
industrics at all stages of the develop-
ment of indigenous designs  and evalua-
tion of the manufacturing technology:

{e} Ensuring thay there is adeguate feed back
information to the coordination agency
and through it to the consultant/engi-
necring organisation responsible for deve-
loping indigenous designs and manufac-
turing technology. Such feed back infor-
mation would consists of drawings of spare
parts wheve available, samples  or proto-
types,  specifications, user  experience
cte. It may be mentioned that furnish-
ing of such information Dby user indus-
iries to the coordination agency is vital
to censure that the designs and techno-
logy involved meet user requirements
adeguately,  If necessary, the furnish-
ing of such feed back information’ nist
be enforeed by proper regulatory nica-
sures such as requiring transmittal of
the information to the Committee when.
ever applications for imports are made.

In order to be effective, such a Coordinating
Agency must be a High Level Interministevial
Committee so as to invest the decisions of the
Committee with a measure of finality.

Since the universe of usage of  imported
sparcs is very large, it would he desirable to
concenirate certain areas  where the
quanta of imported spares usage is high. It

on

is felt that for the present, the following areas

be studied:

Construction and Mining Fguipment, Stecl
Industry,

Fertiliser Industry.
Power generation and transmission,

For the proposals as above to be given a com-
plete shape, at least in relation to Construction
and Mining Fquipment, the cnvisaged func
tions could he assigned to the proposed Equip-
ment Planning Committee and the Coordina-
tion Cell of the CW.XP.C,
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6.9, Management and Control of Lquipment

6.9.1 Need Jor exchange of Ideas

With a view to introducing methods of im-
provement in construction methods and tech-
niques and in the matter of proper utilisation
of equipment on the job under differcnt condi-
tions, it is necessavy to have exchange of infor-
mation regarding management and control of
equipment enforced by different major users of
equipment in the country.  As at present, there
is great divergence in the standard of utilisa-
tion of equipment by different  users, Details
given in Chapter 2 are clearly indicative of the
high efficiency in utilisation of equipment on
part of some of the projects while in most of
the other cascs, the average utilisation - higures
are very low—in some cases even H9, to 79%
annually, There could certainly he great scope
for critical examination of the main causes
contributing towards such underutilisation of
equipment with some of the uvsers.
when very high degree of efliciency in utilisa-
tion ‘of equipment has been achieved by some.
The scope of improvement being certainly
there, those who have not succeeded in achiev-
ing the required degree of utilisation of equip-
ment, ¢an learn a lot from the others who have
performed better in this direction. The ad-
ministrative control, the organisational set up,
the maintenance and vepair procedures adopted,
the facilitics created for proper maintenance
and repair of equipment etc., etc., by those
few with whom equipment have given good
performance can be subjects of cducation for
the others.

Specially

6.9.2 Disseminating Information

The Coordinating agency should keep exa-
mining necessary details in this respect with
all users of cquipment in the country; and
disseminate the information as such to all
users of equipment in the country. Tlustra-
tivé examples worked out on hasis of cconomy
entailed by small investments, in cstablishment
costs for proper administrative control, main-
tenance procedures and repair facilitics, should
he worked out, based on actual data obtained
from particular projects, and the results com-
municated to all concerned,

In- fact, certain procedurcs should be laid
down for collection of such data by the project

authorities oy nsers or equipment, in the



course of use of machines on their jobs. Such
compilation of data should be available to pros-
pective users of similar  equipment on new
schiemes, or on other continujug projects. Such
data can be reflected in ‘Completion  Reports’
of completed projects, or this can be circulat.
ed in periodical publications to be issued by
the continuing projects. A Central Coordinat.
ing Agency can Haison in this matter in con.
densing the information from all such publica-
tions and preparing ‘Guide Hand Books’, for
the bencfit of the other users of similur equip-
ment in the country,

The mlormation to be included in comple-
tion reports of projects or in periodical publica-
tions, would high light the results of “Time
and Methods Studics’ carried out by the indi-
vidual users and would rclate clements of cost
to time and production,  Favourable, or un-
fuvourable results pointed our by the data so
compiled is of great value to the project autho-
rities, or users of cquipment in localising de-
fects /difficultics that might be created by chung-
ing the methods of work, or wherever neces-
sary, the types and makes of machines as well
as the personncl.

Opcrations related to time, productivity or
methods, study, are listed below as a partial
guide {or all concerned;—

(1) Detailed breakdown of cycle time fox
cableways, cranes, batching and mixig plauts,
concrere fransfer cars, concrete carriers—haul
trucks or tiains, power shovels, draglines, motor-
ised scrapers, tractors/dozers,  dump trucks,
spreading cquipment on  embankments, com-
paction equipmnient, round cycles in tunnel and
shalts etc, ete.

{2) Poduction studies are advisable for
rock drill, power shovel, or dragline loading
(volumes measurcd by crosssections or computed
quantities, number of truck loads etc.), hydrau-
lic sluicing, blasting results etc,

(3) Efficiency of equipment should be check-
ed to determine if it meets manufacturers’ rated
capacitics, or if it is accomplishing the perfor-
mance fully for which it is provided. This
would apply somewhat generally, but obscrva-
tions should be made with respeet 1o pumps,
crushers, rod mills, sand classifices, CONVEYOLS
et
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6.9.3 Qrganising Seminars

There should be anunual  Conferences/
Seminars for cxchange of views on technical
matiers relating to construction plant and equip-
ment, so that the benefits of organised ructhods
of management aud control of equipment could
be shared by all with the ultimate objective
of optimum utilisation of cquipment, maxi-
mutn production  thercby and least cose in
work.

6.9.4 Adnalysing Problems Faced by Users for
Discussion
Any procedural/policy problems  reladive to
procurement of equipment  and spuare parts
which would otherwise relate 10 DGS&ED and
the CCI&E or the individual purchase orga
wisations of different States, could  also be
discussed in a joint foram and practical solu-
tions suggested and recommended for imple-
mentation by the Departments concerned or
the Goverument,

6.10 Conclusion

In conclusion, it may be indicated that it is
considered most essential to set up a Central
Coordimrating Agency and the Equipment Plan-
ning Committee, if the overall objectives  as
delined at paras 6.2 and 6.3 have to be proper-
ly realised and fulfilled cffectively, A sepa-
vate whole-timte working  Coordination Cell
alonc will be in a position 1o make it possible
for the cnvisaged benefits to be proporly de-
vived for the common benefit of all users of
equipment in the country,  The size of the
envisaged organisation would be equivaleng to
a fullfledged Directovate, if the pattern of
work in the CWXPC is te furnish any guide
line in this respect. A half Learted approach in
this dircction will be utterly mieaningless and
ineffective,

The importance of the Equipment Plann-
ing Committee will be manifest from the bene-
fits on the cconomic front that could be derived
through the good counsel and  advice which
arc rendered to all users of equipment in tech-
nical matters relating to cquipment and in
facilitating a better and more reasonable frame-
work of Government policies and procedures
in the matter of procurement of ¢quipment and
spare parts so as to miniuise  downtime of
cquipment and consequeny achicving  opti-
muwm utilisation thereof,



6.11 Summary of Observations and Recom-

mendations

The equipment operatives gain  limited
amount of experience on their jobs in the
matter of basic planning for equipment, estab-
lishing proper methods of work for optimum
utilisation of cquipment, resources provision-
ing—specially materials and spare parts for
equipnient, standardisation, indigenous manu-
facture of spare parts, training programnies,
assessment of maintenance and repair costs of
equipment ete., etc., Unless the users mutu
ally share their expeurience in these matters,
it Is difficult for them dividually, or collec.
tively, to introduce methods of improvement
in equipment management. In special refe-
rence to resources provisioning, individual
users have to approach a Ceniral/State Autho-
rity for revision/amendment of policies and
procedures so that delay in procurement could
be avoided. '

With the progressive development  of indi-

genous equipment in the country, the indivi-

dual wusers’ requirements cannot be suitably
met with ~unless the authority  controlling/
licensing the individual manufacturer takes
an integrated view of the job  xyequirements
of a number ol users collectively——those who
may use such equipment comronly,

The individual users cannot assess their own
cfficiency in management of cquipment {rom
stand point of economy in operations, unless
they compare notes on this account with other
users and  judge for themselves if any cost
saving devices could be introduced.

For these aspects to be {unctionally covered,
it is necessary to establish an agency for co-
ordination amongst users of equipment and on
their behalf (collectively) with these who are
directly responsible for formulation of polidies
and procedures for equipment and resources
provisioning.  Such coordination agencies do
exist in individual sectors, but the main agency
1o coordinate with these coordinating agen-
cies is nonexistent.

Investment in cquipment is rendered par-
tially unproductive when the cquipment users
cannot make gainful vse of some of the avail-
able cquipment.  On the other hand some
other needy users of such cquipment, initiate
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action for procurement of additional equip-
ment to mect their scheduales of production.
Such situations arise in individual States where
a number of users of such cquipment cxist or
in particular scctors having a number of pro-
jects under their conwrol.  For the swiplus
equipment to be rehabilitated on work  ex-
peditiously, a coordinating agency alone can
render necessary help.,

For this to be achieved the following re-
commendations are made:—

1. A standing Commiitce on  Equipment
Planning be constituted under the acgis of
the Ministry of Irrigation and Power in licu
of the present Standing Committee of Fx-
perts on  Standardisation of  arthmoving
Machines.  The functions to be assigned to
the Committee are as follows:—

(1) Examination and assessment of require-
ment of cquipment on  new projects in
the Irrigation and Power Sector;

(ii

~Z

Prescribing norms/work standard units
ctc., for work with cquipment;

(itl) Systems analysis for cconomy in work
with cquipment in projects;

(iv) Advice regarding manpower, their train-
ing, maintenance cogincering, inven-
tory control methods, record keeping
ctc., on unified  pauern basis by all
Irrigation and Power Projects.

(v) Advice to all users of equipment (when
called for), in different scctors, includ-
ing Public Scctor, on (i) (1) and (iii)
above.

Vetting of demands for additional equip-
ment with duc cowsiderations to  the
existing cquipment available  with the
indenting departments;

(vii) Trends in development of  cquipment
and methods and techniques of their
use abroad—updating of  information
for gainful use.

(viii) Liaison with the DGTD and Industrial
Development Departiient regarding:—
(a) New items of construction
and equipment to be
for manufacture;

plant
undcrtaken



(b) Review of production
genous equipment—produc-
tion levels, demands, quality
of product, performance of equip-
ment—in specilic  context  of re-
ports from users, and the conse-
quent  recommendations for im-
provement, planning for indigenous
manufacture of spare parts etc.,
and standardization of equipment.

(ix) Liaison with the DGS&D and CCIXE
in the matter of -

of indige-

(#) Rate Contracts [or
produced  components
parts for ecarthmoving
diesel engines etc,

indigenously
and spare
mauchines,
(b) Rate Contracts for imported items
of sparc parts-—-the technical aspects

mainly  in relation to () and
by of (ix).
(¢) Framing policics, procedures  and

rules for procurement
ment  and spare parts
import thereof,

of equip-
as well as

(x) Standardisation ¢f equipment.

The Committee will be comprised of mem-
bers (senior officers) nominated by major users
of equipment namely, the NMDC, the NCDG,
frrigation and Power projects, DGBR/Engi-
neer-in-Chict’s Branch of Army Headquarters,
the Ministry of Transport and any other Cen-
tral/State Government  Department.  Only
three Members may be nominated fiom these
departments at one time—-one cach from min-
ing scctor, Irrigation and Power Sector and the
rest. The fourth Member will be (on perma-
nent basis) the senior officer controlling the
Plant Planning Directorate in CWEPC.

“The Chairman of the Commitee will be an
Engineer of the rank of a Member in CW&PC/
Joint Sceretary in the Central Government.

2. A Co-ordination Cell/Agency be cacat-
ed—equivalent of a fuliledged Dircctorat(;" of
CW&PC, at the Centre—-under the aegis of
one of the major scctors using the lzugcst‘ ﬁccp
of cquipment.  The funair.)ns to be assigned
to the Agency/Cell are as follows:--

(i) Basic planning for CqUIpMmEnt—asscss-
ment of requirernent based on prac;tl-
cal norms of production, sclective choice
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of equipment, relative to field applica-
tion or work where it will be used, ope-

ration, maintenance  and repair - of
equipment, inventory control  of spare
parts etc,, etc.,

(i) Utilisation of surplus cquipment by

timely  disposai/rchabilitation/transfer
to other necdy users to save additional
investment on ncw cquipment, simulta-
neously utilising the blocked up capital
already invested o such equipment.
(iii) Determination of availability of spare
patts for like items of  equipment with
various uscrs in the counury, to provide
rcady availability of some of the vital
parts which being  available as unused
at some locations, may scrve to commis-
sion some idle cquipment elsewhere,

Dissemination of information regarding
interchangeability  of parts relative to
different makes and modecls of machincs,
as initially compiled by the individual
users of equipment in varicus sectors,

Indigenous manufacture  of spare parts
—~facilities and capability of different
organisations in this respecc  aud the
outside sources and private scctor re-
lating thereto.

(vi) Liaison with the Industrial Develop-
ment Department of Ministry of Indus-
trial Deviopment and the Directorate
General of Technical  Devclopment in

matters rclating  to clearance for im-
port of parts and equipment that are
not manufactured in the country.

(viiy To lay out the framework of formalis.
cd training programumes.

(viiiy Updating and rcvision of norms re-
lative to production by different items
of equipment under different situations
and their utilisation.

(ix) Collection of data on repair costs of
cquipment.

(x) Standardisation of equipment through
collection of performance data.

(xi) Methods of improvement in manage-
ment and control  of cquipment,

(xii) Evolving a unified pattern for record
keeping in relation to performance of
equipment aund cost accounting.



3. For convenicnee of  inter-deparimental
and intra-departniental coordination  in mat-
ters relating to equipment and specially  that
relating to exchange of information on avail-
ability of spare parts for different items of
cquipment, a codified list should be deve-
loped for classifying like items of equipment
for preparation of inventories of spare parts—
at least for high value items,

4. To provide a proper forum for exchange
of views on important matters  relating to
equipment, sclection, operation, maintenance
and utilisation, amnual Equipment  Scminars
should be organised.
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To keep abreasi with the tends in deve.
lopment of equipment abroad, methods of
training, improvements in mcethods  and tech-
niques of maintenance  and repalrs, invens
tory control of spare parts and to establish
an effective communicaiion with the suppliers/
dealers of equipment for problems  faced by
the users  in the matter of after-sales-service,
dispesal/rehabilitation of surplus  spare parts
ete., the Coordination Cdl and the Equip-
ment PMlanning  Conwnitice, may  associate a
bonaflide  represcutative  of major  associa-
tion representing  such  ovganisations,  Simi-
tar assistance may be listed from amongst the
leading manufacturers of equipment.



CHAPTER 7.

TRAINING OF OPERATORS AND MECHANICS--REVIEW OF ADEQUACY
OF PRESENT ARRANGEMENTS ETC,

7.1 Introduction

With the increasing complexity  in handl-
ing construction johs, the need for coutinu-
ing education, at all levels in the construction
industry, is getting more cvident. The equip-
ment manager s bemmg progressively called
upon to work with sophisticated, new and
improved equipment costing hundreds of
thousands of Rupees—oquipment oo costly
to be entrusted 1o the inexperienced. It is
his cffort to so organise the operations  with
equipment that optimam utilisation, maxi-
mum production and least down-time of equip-
nent can be achicved  {or most economic res
sults in the end cost of production. Tor
this to happen, the basic requirement is-a well-
trained equipment  organisation which | shall
adopt a comprehensive system to performing the
service maintenance and repair of machines with
the help of suitably trained persons and proper
facilities,

The economy of equipment operation will
depend to a large extent on the efficiency of
the equipment organization as a wholc.

7.2 Operators and Mechanics Training

The key members of the equipment organi-
sation are the operators who ran the machine
and the mechanics who provide the support-
ing linc to back wp operations, The iwo
have necessarily 1o work as a teauwn

During the early days of mechanization, new
operators could unsually be devcloped under an
apprenticeship programme.  Under  the pre-
sent conditions with a larger ratio of machines
to manpower and other industries competing
for skilled operators, it has become  necessary
to initiate formalised operator training on an
accelerated scale.

The training programme has  furthermore
to keep pace with the technological develop

components, assemblies  and

ments in the field of construction equnipment.
Teo accomplish this, speciallv the repair and
service crew have necessarily  to have an in-
sight into the construction features and pro-
cesses of dismamling  and reassembling  of
sub-assemblies
used on machings,

One of the casicr ways which is  generally
adopted for training of such personnel (on
the job) is in-service-training. Such in-service-
training and ~ducation no doubt, stands in
good stead to those whe possess basically the
fundamental skills nccessary to the trades of
operation, maintenance and  yepair, How-
ever, with the accelerated  pace of increase
in population of cquipment and simultancous
developmental activity avising  from  under-
taking of new schemes cmploving  large size
fleets of equipment, it becomes necessary to
provide contingents of trained personnel for
operation and repair of  equipment,  Such
personnel who have no past experience  of
these trades, can be trained through  forma-
lised training programmes only.

7.2.1 Benefits of Tratning

The motivation for formalised training to
different categories of stafl results from vather
disturbing position of low utilisation of equip-
ment on different jobs fn various sectors in the
country.  As already indicated earlier, the
average utilisation of equipment in the country
is 409, to 509%,. ‘'The value of major items
of construction plant and equipment in use
in the country being estimated at Rs, 3500
million, equipment worth Rs. 1750 million is
unproductive, Such cquipment  being, at
an average, capable of producing goods and
materials worth 309, of its cost every year
(it can some times be 409 of the cost every
vear in exceptional cases), the value of pro-
duction lost each vyear will he of the order
of Rs, 520 million appmximate]y. Perhaps,



by a judicious planning of equipment use on
the job, quicker repair and timely detection
of defects by carcful operation which are pos-
sible through planned training, one could bring
around 15 to 209, of the unutilised equip-
ment to active production.  This would mean
an additional production of Rs. 40 million ta
Rs. 52 million every year.

Briefly spcaking, what is to be aimed at
is ‘Work  improvement’. Certain formal
methods, if introduced in  the direction of

training and education will better ensure a
reasonable productivity for the wages and
other costs incurred on jobs where Intensive
mechanisation is involved.

It has happencd moat often that  engineers
and superintendents dismiss the whole concept
of methods improvemwent in the belief  that
they are accomplishing the same results with-
out the bother of any organised or formal
techniques. By so doing, two important con-
cepts are missed; the first is that, in follow-
ing a formal procedural system, there ds less
opportunity to ignorc or overlook important
p()ints; secondly, in Dringing operation away
from the routine of the job or bustle  and
bustle of the job, it is possible to be far more
analytical and thoughifal.

It is, therefore, necessavy to formulate the
training programmes with certain objectives in
view,

7.2.2 Objectives of Training Operators  and
Mechanics
7.2.21 Operators’ training

To undersiand clearly,

1. Performance and capabilities  of the
equipment  (importance of  avoiding
overloading,  overspeeding  and other
abuscs).

2. Functional value of equipment as a
unit and as a part of combination of
machines on particutar job applications.

3. A thorough study of prescribed recom-

mendations of the mannfacturcr in rela-

tion to particular items of cquipment,

Lubrication requiremenes.

maintenance

Preventive procedures.

6. Operating tcchniques,
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7.

and
items

Local jeb  conditions
affecting vse of given
ment.

preblems
of equip-

Safety of operations for sclf and others
within the work environments.

9. Care during poriods of inactivity.

10. Close coordination with Mechanics.

Mechanics’ training

1

EO

o

St

9.

.

To develop a knowledge of functional
aspects ¢f the machine as a whole, the
componcnts, assemblies and parts  there-
of, and the svstems——hydraulic system,
cooling system,  lobricating  system,
brake system etc., integral parts of the
machine.

To understand the construction of indi-
vidual  compoucents,  assenmblies  and
parts,

To develop knowledge of repair, service-
ing and maintenance  techniques,
To

iterns

relation to given
the preventive
“T'rouble

understand in

of  cquipment
maintenance work, including
shooting” and adjustments,

To understand
nigucs

the inspection  tech-
for precise assessment  of fanc
tional condition of components and
parts and to create records of ob-
servations, regarding  extent of wear
and tear, types of defeets,  causes of
defects etc.

A thorough study of prescribed recom-
mendations of the manufacturer  in
relation to pariicular  items of equip-
ment regarding process of disassembling
and  resassembling  parts, components
and assemblios, as well as the machine
as a whole.  In bricf, the shop scrvice
instructions in the matter of repair  of
various components and assemblies and
the machine.

Lubrication reguivement

Close ceordination  with operators,

To develop a competence  in the matter
of reference to shop Service Manuals,
Spare Parts  Catalogues and  Service
Bulletins.,



10. To acquire competence  in standards of
limits, fits and tolerances in process of
fitment and assambly of paxts.

I Use ol special tools, jigs and fixwures
and other facilitics  incidental to re-
pair work,

12, Safety in handling, servicing  and re-

pair work,

Many of the
scem 8o simple

objectives listed  above, will
ultimately that a sophisticated
person will often pass them  hy, may
even consider  the preposition  of training
some categovics of persons  for accomplish-
ment of some ol these objects even an insult to
a reasonable man’s intelligence.

some

Flowever,
if work improvement merhods have any mean-
ingful significance  in contexs of the mprove-
ment in management of cquipment, such basic
details seem neeessary o be defined.

7.3 Existing Training Progranune

7.8.1 Formalised the
Cenlres

trarming  al Crairdng

Keeping these objeciives  in view, the first
Construction  Plant & Machinery  Committee
had recommended 2 certain forn of formalised
training of operators and mechanics o be
introduced nnder the acgis of the Ministry of
Irrigation and Power/Centval . Water & Power
Commission, Accordingly,  four Technical
Training Centres were established, one
at Nagarjunasagar Dam  Project in Andhra
Pradesh, Kota in Rajasthan, Kakrapar  in
Gujarat and Nangal in Punjab. This pro-
gramme of training was initiated in the year
1955-56.

cach

The Technical Training Centre  at Kakra-
par was closed 1 the year 1970 and as at pre-
sent, only three
are in operation.

Technical Training Centres

A large number of users of cquipment have
availed  themselves of the iraining  facilities
provided in these 'Technical Training Centres
of the CWRPC. Simuliancously  with the
growing nced of operators  and mechanics,
for work with machines on new schemes  in
different sectors, the users  of equipment have
organised suitable training  facilities  under
their own establishments. In some of the
organisations, such facilitics ar« being created
192 CW&PC/ND;75
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to meet the mandatory requirements of the
statute relative to particular industries.

Yet, the only arganised formal t aining im-
parted at present, is that in the Technical
Training Centres organised by the CW&PC.
Details in this respect are as follows:—

The training course, as conducted by these
Training Centres, covers broadly the opera-
tion, maintenance and repaivs  of major itemns
of earthmoving machines-——Power shovels, and
crancs, dumpers, motorised scrappets, towed
scrappers, motor graders, crawler  tractors otc.
ete.

The trainees admitted o these training
courses generally have basic academic qualifi-
cations of Matriculation or Higher Secondary
Examin:ation, In some cases, Inter Science
students and Science Gradnates and Mechani-
cal Engineering/Electvical Fngineering  Dip-
loma holders  also come up for this training.
Generally, however, candidates having higher
academic qualilications
often, the skill, proficiency  and
knowledge attained by them at the end of
this training does not secure them suitable
jobs.  Their market yating is also low from
standpoine of wages
positions they can  attain,

is very littde incentive {for the
may scek admission 1o the

are {eiw, since quite
resultant

thev can carn or places /
there
trainees who

Hencee,

training  courses
being man through the Vechnical Training
Centres  of the CW.&P.C,

The number of persons, who qualificd them-
selves as operators/moechanics as a result of
their training in the Technical Training Cen-
tres of the CWEPC upto the end of last year-
1971, is 2013,

Information has also heen compiled by the
Committee regarding number of trainecs which
successfully passed cach vear through the exist-
ing thrce Technical Training
sent run under the CW&PC,
at Appendix 7.1

Centres at pre-
This is given

It may be seen from this Appendix that

the namber of trainees passing through the

Technical Training Centres has varied  {rom
25 to 70 per year.  This, however, does not
correspond  to  the rate  of growth of

cquipnient  otherwise  reflected in Appendix
111, Evidently, cither some  surplus trained



operators and mechanics  were available in
the open market to mecet the additional require-
ments for the equipment added vear after year;
or the purchasers of  equipment anticipating
additional purchase of cquipment, had taken
aarlier steps o Lrain the vequired number of
persons at  their  own project sites. Yet
another possibility is that some old cmployees
in the “Helpers” class woudd  have been put
on the machines and trained as operators, The
third possibility (preceding cannot he dis-
counted when the hgures ot low utilisation of
cquipment of that period of origin gets subs-
tantiated by the information received  from
the users ol cquipment.

Apparently, therefore, the equipment own-
ing authoritics do resort to training of opera-
tors and mechanics at the projects, This
of course, 15 the process of “learning while on
the job”,

How satisfactory is this process of training
and what is the degiee of skill acquived by
the persous so trained, is not cvalunated proper-
ly. Such trained hands are placed in junior most
positions and take their furn to be better plac-
ed in due course of time in their service career
on a given project, This no doubt, provides a
convenient and easy mceans for fulhlling the
requirements of operating and servicing person-
nel; but in this process, what expenditure is
incwired by way of losing the valuable produc-
tion time ol machines, and through greater
down-time due to unsatisfactory repairs done by
the mechanics under training, has never been
evaluated. 'This cannot in anv case, be termed
as ‘satisfactory arrangement’ as the cumulative
cost of such training would he disproportionately
higher than the cost otherwise involved under a
formal training programme.

In the Mining Scctor, including N.M.D.C,
N.C.D.C.. Neyveli Lignite Corporation  and
Hindustan Stecl, the training  at project sites
is supplemented by class-room lectures.  How-
ever, these lectures do not cover the basic fun-
damentals of the subject in so compichensive
a manner as is done in the Technical Training
Centres of the CW.&P.C. The main advan-
tage of the training programumes as followed
in the Mining Scctor, according o the autho-
rities concerned, is that the persons so traiped
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are better acquainted with the actual work
to he done by them and after taining, they
prove 1o be more useful, The raining so given
belng on the particular machines which are
in use (and these being more recent models
of cquipment in diffeveny categories). is consi-
dered more appropriate fromy standpoint of

the equipment owners’ vequirenmenis, AL the
CW.&P.C.  Technien! Tvaining Contves,

trained persons receive such waingig on much
older and obsolete models of equipment.

Here again, no evaluation has been made
about the cost of such training in terms of
loss in production, down-time of equipment
ctc., etc.

7.2 Training Fducation given by Manufaclu-
rers and Dealers of Lquipment

Besides the formalised (raining mpavied by
the Technical Training  Centres of  the
CW&PC and the users’ organisations {or such
cducation to he given at project sites, the
manufacturers and dealers ol equipment also
have suitable facilities [or impurting such
training to  the personncl  of the purcha-
scr organisations besides those for their own
service staff, Most often, operators’
training is imparted ut the site of the work
where the machines ave in use. The operators
are made familiar with the proper techniques
of opcration of- individual machines sold by
the manufacturers/dealers. The  maintenance
programme for those machines is also dearly
defined and the users of cquipment are made
fully conversant about their details,  These
are, however, shovt-term  courses; and these
can be usclul to only such class of persons as
have previous knowledge and experience of
opcrating or maintaining similar machines of
other makes and models.

the

Formalised training is also imparied at the
manufacturers’ /dealers’ own premises in train-
Most often. the waining courses
relation to the

ing schools,
cover the mechanics’ trade in

particular mukes and  models of machines
manulactured /marketted by them. With
one of the dealers of imported  cquiprent

in the country, such training courses for mecha-
nics extend over periods upto twvo years.  Most
of the time the personncl of the service orga-
nisation of the dealer himself are trained



through these training schools.  Such trained
service hands of the dealer do conduct courses
at sites of work where identical machines avre
The
intensity of such progranumne of waining by
the trained staff of the dealers has, however,
comparatively reduced in the recent past due
of imports of equipment

o ouse and in turn train the users’ seaff,

to reduced guantum
from abroad in the country.

The dealers of cquipment also accept  per-
sons nowminated by the users of equipment for
training in dealers” tratning school,  1f such
training is of long durations, the sponsoring
authority has to bear the expeuse of training
to some extent.  For short-tevm courses which
1 generally in the nature of refresher courses,
1o fees are chargoed.

The wain manutaciurer ol
machines in the country, namely, M/s. Bharat
Earth Movers Ltd, have organised a training
institute in Kolar Gold  Ficld avea  conti-
guous  to the cquipment mapulacturing - plant
of the company. The waining programme,
however, has not so lar received  the required
amount of impetus in training nominces of the
users of their cquipment, though plans  are
afeot to augment the programune suitably.

carthmoving

A note indicating details  of wawning im-
parted by M/s. BEML in relation to cquip-
meut manutactured and sold by them is at

Appendix 7.2,

7.4 Need  for Improvisation of the Training
Methods, Techniquey and Facilities

With the rapidly increasing industrial deve-
lopment activity specially in the mining and
construction industrics, rhe pace of mechani-
sation has also to be considerably accelerated.
The growth of equipment in the country hav-
ing been however,  partially  handicapped
during the transition period when curbs have
heen laid on imports  and the  indigenous
manufacture has not caught pace with the
requirement to the requived extent, develop-
ment in this direction has been partially re-
tarded.
gramme and  development activities  have to
keep pace with the envisaged rate of economic
growth in the country, it should he reasonably
expected that provision of cquipment would
soon keep pace with the requirement.  Ac-

All the same, if production pio-
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cordingly, there will be a fairly great demand
on the (raining organisadons for providing
trained personnel for opevation, maintenance
and repair of additional new equipnient

The Technical Training Centres  under
the CWE&IC are unfortunately, cquipped with
muchines and facilities  which were inwoduc-
ed and established in the 50’s or carly 60,
while the present day equipment is far diffe-
rent in  construction designs  and features.
Henee, to meet the basic requirement of a
formalised training programme in a satisfac-
tory manner, it is only that the
cquipment of more recent origin should he
provided for training of operators, and simi-
larly, the facilities for training ol mechanics
should be so improved that a traince-mechanic
gets fully conversant with  the components,
generally used

essential

asseinblics  and sub-ussemblics

on such eqaipment of recent Origin.

TFurthermore, ithe present scheme  of train-
ing, as adopted by the Technical  Training
Centres ol the CWE&PC, provides for an in-
tegrated course of one yew's duration  [or
operators/mechanics.  Such training is given
in relation to above six categorics of machines
namely, excavators, dumpers, cawler tractors,
scrappers towed and motorised,  graders and
cranes, The operators undergo operational train-
g amounting to a total of 12) muchine-opera-
tion-hours, while the machanics” trade 1s covered
through periodical repairs to cquipment used
for waining in operation besides repair and
overhaul of a very few assemblics/components of
wachines. Through this process, it is difficult to
expect of the trainces to achieve the required
degree of skill in mastering operation of indi-
vidual categories of machines or to attain the
required skill in repair to cquipment, assemblies
and components ete.

The equipment owners arc at present more
keen to have specialised  operators—indivi-
dually for different catcgories of  machines,
mainly due to the fact that large-sized machi-
nes in cach catcgory, which are very costly,
are being put to use in construction industry
and mining  industry. Hence, it becomes
necessary to lay greater cmphasis on specialised
waining of operators on individual categories
of machines according to the nceds of the



equipment owner, rather than producing uni-
versal operators, It would
produce operators  in - compara-
tively of 14 to 16 weeks.
T'he operator-trainees can also learn propetly
the maintenance work of
will operate,

be possible to
specialised
short-tertn courses

the  machines they

The mechanics’ courses would, however, be
of longer duration——cexeending from 40 to 60
wecks, depending upon the particular  asscm-
blies/components  on which the traince would
choose /get nominated to work.

7.5 Formulation of
Futuve.

Training Programme for
7.5.10 Underlying Considerations

which would
proposals tor
follows:—.-

The underlying considerarions
generally  guide formulation of
any training programme are uas

LA means of determining  the number

of men to be wrained,

200 means of (lctcrmining how,  when

and where wraining is to ge giver.

3. Sclecting qualilied men for training,

Determining  standards of performance
and measuring performances of trainces
against standard -of pertormance.

No doubt, another important  considera-
tion which also arise in this context
“Job progression schedule, showing per-
sonnel requirement and  classification  thereof
with wages and relating these to a training
schedule.” However, since this is a matter which
would concern individually the industries or
cquipient otherwise  admit the
need for formalised training programmes, this
has not been gone into in detail.  Basically,
the classification of verscnnel and their wages
cle, are so widely differeut from one user of
cquipnicnt to another in different sectors that
i is difficalt to come to an integrated think-
ing tor uuilormity purposes in this respect.

should
i5:

users who

In what follows, the Committee have covered
the other four considerations as listed above,

7.5.2 Number of Tiainees to be Trained

It may be seen from the  details given in
para 172, in Chapter 1, that during the
period 1960 to 1969, about 1100 Nos. of
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machines, at an average, were added armuully
to the fleets of equipment in use in the coun-
twy in various sectors.  This ligurc may also
serve 1o represent the pattern of futuve addi-
tions of equipment in various felds, as this
is also commensurate with the programme of
indigenous manutacture of major  items  of
cquipment in the councry.  Considering that
about 2/3rds quantity of these additions would
form replacement of the existing  items  of
cquipment for  the reiaining 350 Nos. Appro-
ximately, newly trained operators and inecha-
nics would be required by the users of cquip-
ment.  Taking two shilts operation of ma-
chities, the number of operators required
would be 700, while the number of mechanics
required would be 350, If i is assuwmed that
about 509 ol this requirement may be met
with by other sources, and through  users own
resources on the job, we would be left with
the requirement of 550 and 175
mechanics  annually for  training through
Training Centres. Il three T'echuical Training
Centres  producing  specialiséd  operators, are
managed properly, they may produce 120 Nos.
operators and 60 trained mechanics per Cen-
This reduced
to producing 30 (rained operators per session

operators

tre,each  year, will further be
of 9 months per Centre, while in respect of
mechanics” trade where onc veur’s course may
be involved for training mechanics, 60 trainces
per Centre could he convenienty managed for
training.

7.0.8 Fuacilities

Another factor to bhe considered in con-
text ot the traiuing of the trainees is the cquip-
ment and  facilities available for  training,
Lack of instruct-
ing skill or proper material and facilities or
both,

he

and the instructing skiil,

in imparting  eood instructions, ma
(el r

most detrimental to the cause of the
training and more so 1o the cause of efficient
operation of cquipment,  In such a case, it
might be better to go without a training pro-
grammnie. A poor presentation is worse than
nothing at all and it only serves to antagonise
the Tearner to the point where he loses all inte-
rest.and thereby producing a negative resul,
4 constant
review not only of the programme, but of

the instruction and facilities as well.

fe iy, therefore, neeessary to have



7.54. Equipment

'T'he 'Technical Training  Centres of the
CWPC are presently equipped with very old
and obsolcle modecls of cquipment in diflerent
categories, which were initially arianged for
by the US AID authorities under the Grant-in-
Aid Programme for running a pilot scheme
for such training. Even though in some of the
Training Centres further additions were made
in replacement of the eold cquipment, the new-
ly added machines were also in no way re-
presentative of the latest models of cquipment
in the market and in use in various fields of
application in different sectors,

The operational cost of the machines by ope-
rators is comparatively an  insignificant part
ol the whole training  programme, on such
construction cquipment and machinary, To
train pcople on old, obsolete models of cquip-
ment, does not bt properly into this think-
ing, and accordingly, it may be diflicult to
expect that the wainees turned our by the
Technical Training Centres can {it in properly
on operation of new sophisticated equipment
on various works involving  intensive use of
such machines.

Similar would be the position  regarding
training of Mcchanics foi  wmaintenance, re-
pair and overhaul of new machines of com-
plex design.  The technological advancements
in the design of construction cquipment neces:
sitates continuing  education in this ficld not
onlv as a requirement for tomorrow, but to
fulfil the nced of the day and the hour. Un-
doubtedly, the efliciency of cquipment - utilisa-
tion and in effect, the efficiency of the entire
cquipment operation, cain be increased through

in-service  training and  cducation, The
trainees turned out by the Training Centres

have, therefore, to keep learning  continually
the individual machine’s designs and opera-
tional controls, before they can be successful
in operating and maintaining the muchines in
a proper manoer and give the desired level
of performuance in the use of these machines,
Basically, however, the
liarise themselves with the design and cons.
truction features of these machines only in
the Training Centres,

It is, thercfore, very necessary that the faci-
licies for training in the Technical Training

trainces have to [ami-
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Centres be so remodelled that these provide
cquipment in different categorics of a more re-
cent origin for operators’ training. Similarly
in relation to training of mechanics, a vari

cty of latest models of components and as-
semblics, like dicsel cngines, transmission,
torque-converters, final  drives, track-group
components of crawler tractors, hydraulic
system, brake system etc., etc, are also pro-
vided,

7.0.5 Nature of Training

According to the prescut system of train-
ing, the Technical Training Centres produce
‘Universal operators’ who are conversant with
the opcration of  crawler  tractors, motor
graders, motorised scrappers, dumpers, shovels
and  crancs  cte. Perhaps, the needs of the
individual projects/cquipment  owners would
be more in terms of  specialised operators,
tralned to operate pacticular types  of cquip-
ment only.  To  appropriately mect such en-
visaged requivement of specialised operators,
the "Training Ceniirs would have to be so
cquipped that comparatively  larger number
of machines of particular categorics are pro-
vided at cach Cenotre that a number of
trainees can be trained in operation of that
category of machines simultaneouslv in a short
duration.  LFurther more, the Training Cen-
tres can have different categories of equipment
c.g. at onc Centre shovels, dumpers and gra-
ders, and at another «rawler tractors, scrappers
motorised and towed wid u grader.

80

The duration of training specialised  opera-
tors. will be twelve weeks per category  of
niachine. In case it 15 intended to train the
same operator on more than one category of
machines, the total time required  would be
conunensurate with the number of categories
of machines on which  he is to be trained,
This will be the choice of the trainees’ spon-
soring authority.

For mechanics’ raining, consistent with the
objectives defined in para 7.2.2 the main consi-
deration would be to muake the tainec fully
conversant with the process, procedure and
technique ot repair work on dillerenr assem-
blies, sub-asscmblics and components of the
machines.  I'he items of diesel cngines, trans-
mission, brake system, hydraulii: system  etc.
c¢te,, being common o most of the equipment,



the trained mechanics producea through such
formalised training programmes would be

able to handle the repair work of particular

machines in any set  up  with a littde of the
supplemntary  training  on  the  job, which
m oany case,  has to be provided 1o com-

The duratton of the train-
ing may be tor a veriod of 12 months,

plete such paining,

Remodelling of facilivies in the  Iraining
Centres in this fashion, of course, woold neces-
sitate a fair amount of additional investment

tor cquipment and lacilitics cte.

T.5.06 Selection of Trainees for Operalors Train-
tug and Mechanies” Training

The mpostance of establishing a delinite,
rigid  selection procedure for men cntering

training,  cannet

o, he over cmphasised. Every

person, recrutted for such waining,

is 2 poten-
tial operation and mantenance foreman, Bear-
ing in mind this perspeciive and the fact that a
stzeable moncrary tavestment is made incluroes
ing out cach qualified trainee, the rigid-selec-
progyanime

tion inoob sood commonsense in-

surance.  Fuarther mors, gosd selection means
lower turnover eosts, lower costs of training,

better employee morake, mote oulput,

It is necessavy that LU, qualibed
or Diploma Holders in Mechianical Engineer-
ing, may be adimitted o the covisaged train-
ing programmes.  'Fhe cose of investment in
duly vepain it the
trainees can fully abworb the training; and

petsons,

such training  will be

this they can de 9oly it they are basically fami-
Liavr with the fundamentals of sdence, work-
shop practices, ote. 'This con be cxpected of
the persons coming frem Industrial I'raining
Tustitutes and other Polviechniz Institutes who
award Diploma in Mechanical Engincering.

The countiy has over 5540 Industrial "Train-
ing Institutes all over the States. It would not
he dillicult to altract at least one trainec from
cvery L'TWL on voluntary basis for such train-
ing and such candidatey can be sponsored by
the individual users of equipment.

1f the users of equipment have certain per-

sons with suitable expericnce in handling
items of cquipment on the job, they could

also be sponsored for such  training.  The

training in the '1TVE.Cs would  be well absorb-
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ed by them and they will turn out to be pro-
perly skilled in the trade in which they are
trained.

7.5.7 Location of Training Cenives

The 3 'Iraining  Centres being  run
by the CW&PC at present,  are located at
Nangal in Punjab, Kotah in Rajasthan and
Nagurjunasagar  Dam  site in Andhra Pra-
desh.  Looking o the concentration of equip-
ment in different areas of works in the States
and in the country, it may be better to relocate
atleast two Training Centres one at Nungal
and the other at Nagarjunasagar  Dam, by
shifting these” two to Raipur in Madhya Pra-
deshand a suitable place in Mysore State, In
so far as the Madhya Pradesh State  is con-
cerned, the Iron QOre Mines, the CGoal Mines
and the Divigation and Power T'rojects in West
Bengal, Orvissa, Bihar, UL and M.P. and
a part of Mabhavashtra contiguous to Madhya
Pradesh  State, iwore than amply justily the
location of the tratning Centre in Madhya
Pradesh State,

For the Training Centre in Mysorc State,
the requivennents of Andhra Pradesh, Tamil
Nadu, Kerala, Mysore and part of Maharash-
fra States could ke catered to.

The Training Cenire at Kotah in Rajas-
than would cater to the requirements of trai-
nees of Punjab, Himachal Pradesh, Rajas-
than, J&K and Gujarat.

Lven though certain benelits of training are
cvident il the training centre is Jocated  at
a projectsite, the genceral psychology ot trai-
undertake  such  training,
being a consideration of equal importance, it
may better to have the  Fraining Centre
focated near a Rail Head and in close proxi-
uiity to some of the 1L'T Is,

nees, who would

be

7.6. Management
7.6.1 Training, a Joint Venlure

Even though the Technical
Centres  were
the administrative control of the Ministiy of
Irrigation and Power and under the aegis

ol CWE&DIC, looking to the nced of the hour,

Training

initially  ecstablished  under



such training is necessary for persons employed
on warking similar machines in the following
major sectors:—

Value of equipment

(Rupecs Cirores)

I. & P. Sector . . . -7 _
N.P.CG.C. . . . . -L 140
Ministry of Transport . . .
Border Roads . 20
N.M.D.C. . . 15
N.G.D.G. . . . . . 30
H.S.L. . . . . . 20
Neyveli Lignite Clorporation . 23
The value of cquipment operating with these
sectors as per statistics compiled by the Com-
mittee are shown above, against cach. The

Iivigation and Power Sector is seen 1o own
50% of the total value of such equipment in
the country (major items of carthmoving mach-
ines). The Trrigation and Power Sector  may
still continue to own the responsibility of run-
ning and maintenance of the Training Cen-
tres.  However, to cnable the users of eqitip-
ment in other sectors, to safegnard thenr inter-
ests in the direction of training of their person-
nel through these Training Centres, the train-
ing programmes may be given the shape of a
joint venture, hy collective participation of all
the major users of equipment in the progyamme.
They may share the cost of capital investment
in the training Centres on prowata hasis —com-
mensurate with the value of cquipment owned
by cach sector, and they may assure that a cer-
tain number of trainces will be sponsored for
training annually through each Centre--hoth
in the trade of operators and mechanics,

Such a detailing in this direction would en-
sure continvous running of the Training Cen-
tres to the mutual benent of major owners of
cquipmcsm in the country.

7.6.2 Governing Body lo control the operaiion

of Training Programimes

A Governing Body could be constituted for
running the Training Cemes with a repre-
sentative cach from ihe above-mentioned or-
ganisations, Besides the representatives from
these organisations, a representative cach from
the Ministry of Employment and Labour and
the Planning Commission may be on the Gov-
erning Body,
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The Governing Body would have a Techni-
cal Sub-Committee who would delicnate the
curricula and syllabi ased the programme of
training for cach class of waince. Any addi-
tional courses to be added to accommodate the
requirements of organisaiions like the Minis-
v of Transport (Roads Wing) could aso he
conveniently decided upon and included in the
Training Programme.

i

7.6.83  Organisalion

For any training programme to he successiul
(o the desived extent, it is most essential that
the best trainers arc put on the joh. They
should be from the class of highltv «kdled weh-
nicians who do not only have the expevicnce
ol ‘do it yvoursell” techrigue, but can also ex-
press themselves meaninglally and clearly while
imparting training o he trainees, Such people
would, no doubt, be available; but they can
he attracted only il the job offered to them s
faivly remunerative, conmesurate with their
skill and experience,

Maost often, however, on considerations of eco-
nomy, such jobs are wnot made properly re-
munerative and occasionally such persons are
recruited as trainers as would not [)(.)SS‘L‘\'S the
required degree of expevience even though they
may have qualified as the best students in thor
institutes. Employment of such students ol dis-
tinction the
institutes, wirthour much pyactical  experience

as Lraimers in technical tradning
(specially when they are emploved immediately
after qualifving through the training institutes
as Lr)p—gl‘;u‘xc operators (:l.mhme:(h:mi(is) cannot
do good to the trainess i imparting proper ins-
tructions on the job. Unfortunately, this has
been  happening  in ol the
Training Centyes,

sOme Vechnical

In fact, the overall management of the train-
ing programme hus also 1o be assigned to such
persons of outstanding ability in the held ol
management  of upcr;tl,imn, maintenance and
repair of cquipmeint.

It is consideved necossay that the maining
centres should be manned by persons of the
rank of Joint Dircctors and serior technicians.
They  should he further by skilled
mechanics who may be masters in particular

assisted

trades diesel engine repairs, transinission assen-
bly repaivs and repairs o various mechanical/



hydraulic/electrical systems on machines. Somc
of the trainers may be versatile hands who can
handle with a degree of high skill repairs to
a numher of assemblies/components,

Such arrangement alone would make it possi-
ble for cflective implemnetation of the training
programmes to be enforced.

The Training Institutes may further be affili-
ated to a Central Divectorate of Manpower
Training, That Divectorate may be responsible
to the Governing Body to he set up for overall
control of the Training Centres.

7.7 Financing
7.7.1 Cost of Training

To meet the requirements of training of
operators, mechanics on the lines defined above,
the equipment and facilities to be provided
have been broadly oudlined in Appendix 7.5.
The capital investment to be made would
amount to Rs. 20 1o Rs, 25 Takhs approximatcly
per Training Centre. The estimate as such is
based on the assumption that old but sceviceable
equipment (about to be discarded at the end
of their cconomic life) will be acquired.

The cost of 'I'raining of operators and mech-
anics would he Rs. 5000 to Rs. 7000 per trainee,
as per details worked out in Appendix 7.4,

7.7.2 Sharing the costs of lraining

Though in prinicple the Governing Body
alone can fix up the share of costs to be appor-
tioned to each major organisation who would
be participating in the Training programme,
a rough indication in this respect, has been
reckoned with by the Committee, and is as
follows:—

Sector

Share

Irrigation & Power Sector, Ministry
of Transport and Border Roads

N.M.D.C.

N.C.D.C.

H.S.L. . . .
Neyveli Lignite Clorpn.

50%,

()0,
509,

The programme of development in the fields
of mining under N.M.D.C,, HS.L, N.CD.C.
anid Neyveli Lignite Corporation, as envisaged
at present, will necessitate substantial additions
of carthmoving machines. Besides expansion
programme for the existing mining operation,
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new mines are likely 1o be operative in the
5th plan period. This is where the need for
training of operators for new machines will he
much larger.

In the Trrigation and Power Sector, the Road
Building Scctor, incdluding Ministry of Trans-
port and Border Roads, the new equipment
will be added in these Scctors largely in re-

placement of the existing machines.

Accordingly, the requirement of new trained
operators and mechanics, cumulatively in the
Irrigation and Power and Road Construction on
one hand and with Iron Orc Mining, Coal
Mining and Lignite Mining on the other, will
be, more or less, balanced. Hence, the proposed
distribution of apportionment of costs as ahove.

The share of capital investment would hold
good [or a period of five years initially and any
additions of cquipment commensuvate with the
needs of the training programme, would be
shaved on prorata basis by the participating
organisations.

The cost of operation ol training programmes
would be met with by the organisations, com-
mensurate with the number of trainces spon-
sored by them for training, subject to a mini-
mum amount corresponding to the number of
trainecs they would initiully agree to sponsor
for training in the Training Centres.

7.7.% Sources of Financing Training Cosls

In the Mining Scctor, a scparate pmvision
exists for training of the personnel employed
on work in Mines. A portion of such provisions
could be suitably diverted to meet the expense
on capital investment on cquipment in the pro-
posed Training Centres and the annual cost
of training of a given number of trainees of cach
organisation could also be met with similarly
from the same provisions,

For the Irrigation and Power Sector, it may
be suggested that a provision may he made in
the project cstimates equivalent to one half
of one per cent of the estimated cost of the
project to meet the Training Programimee. 5097,
of this provision may be utilised by the Project
Authorities for ‘Inscrvice-traiming’ of the peo-
ple in cmployment, while the balance H097
may provide tunds for capital investment in



cquipment and running and maintenance of
the Training Centres for training of the tratn-
ces sponsored by the projecis.

It is estimated that the Investment in train-

ing would be paid back aticast 5 to & times
through better utilisation of cquipment, more
production, lesser down-time of machines cte.,
and reduced initial invesiment resulting from
hetter norms of production by given items of
machines. This rechoning Is substantiated by an
exercise cevalnating the heneiits as given in
Appendix 7.5.
7.8 Alternative Proposals made by Major Users
of Equipmenr for Individual Ownership and
Management  of  the  Technical Training
Centres.

While reviewing the position vegavding diffi-
culties Taced by the Technical Training Cen-
tres of the CW & PC, in the maiter of getting
adequate response from major users of cquips
ment in o the country for sponsoring  trainees
to these Training Centres, discussions were held
with the ofhcers in charge of N.M.D.C., Union
Ministry ol Agricalture, and officers of Jthe
Bhilai Steel Plant and Rourkela Steel Plant.
During these discussions, the officers concern-
cd advocated establishment of Technical Urvain-
ing Centres within their own orgamisations in
preference o their continued  association —or
partnership with the Trrigation and power See-
tor in training theiv personnel in the Training
Centres owned by the CW & PC. In fact, the
Union Mintstry of Agriculture have
mooted a proposal to take over the Technical
Training Centre of the CW & PC Kotah

already

at
in Rajasthan,

The N.MD.CL officers have expressed their
will to cstablish a Technical Training Centre
in Mysore State ncar Donamalai Mines, whaore
foc the 20 to

the work will continne

30 vears.

nexd

Similarly, officers of the Steel Plans hase
suggested that the scope of tiuning being im-
parted in their existing Technical Training
Centres attached to the Steel Pilane be enhan-
cedd o cover the basic requirements of train-
ing operators and mechanics for carthmoving
machines and mining equipment.

The N.C.D.C. authorities have indicated that
they would accept the proposidon of having a
202 CW&PC/ND,75
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training institate jointly organiscd by the N.M,
D.C., N.CD.C, Neyveli Lignite Corporation
and Hindustan Steel Ltd., which may come
wnder the purview of one Ministiy, so that
it would bhe convenient for them to share the
capital and operating costs on an agreed basis,
They have also expressed the opinion thar the
tacilities available so {ar, for the training of
operators and mechanics in the country, wme
not adequate and that there is need for impart-
ing higher standards of waining to the staft
and personnel in nperaring, maintaining, re-
pairing and supervising the cquipment in order
to achieve better utilisazion of the cquipment
and conscquent increase in produciion and
reduction in the cost of opcerations,

scems evident that while there s

the users of
caquipment of the bhasic need for formalised

Thus, it
a better consciousness  amongst
training and organising same in a more cfh-
cient manner, they are given more to the
thinking that the Technical Training Centres,
which would train their personnel, should he
identified with individual organisations for run-
ning and management thereeof.  So long  as
the basic need for formalised training is ad-
mitted, such proposals would mceet the re-

“quirements retating o improvement in utili-

sation  of equipment. However, onc has to

consider as to how muany Training Centres are
raquired in the countiy and how should these

be organised.

A general agreement has also arisen from
most of the major users of equipment regard-
ing possible assistance in organising and su-
pervision of the Traiming Centres by the CW &
rcC.
position for affiliation of the Training Centres

Thev are aso incdined to aceept the pro-

to a Central Government Body alveady mention-
ed in para 7.62. Perhaps, the basic thinking
in rclation to individual owning and manage-
ment of the traininig centres by respective
organisations has resulted from the responsibili-
the
expenditure by wav of capital investment in

ty they have w undertake in financing

establishment of these Praining Centres, This
may he only a natural ph(:nmnc]mn, After ail,
anyone waking  an investment would also like
to have a complete contrel of the particular
assets [or which the investment has heen made.



Another consideration, which has heen en-
larged upon by some of the organisations in re-
lation to their proposals for individual own-
ing and management of the training iusti-
tutes, is the administrative difficulties which
these organisations run into when the trainces
trained in the CW & PC Techuical Training
Centres are cmployed by them. This attracts
certain ohjections from the Trade Unions and
at times it is difficalt to make  adjustments ad-
ministratively when such traivecs are employed
on the job.  According to them,-it  would be
more convenient for them to make all necessary
administrative adjustments, if the trainees are
trained in their own institites,

7.9 Views of the Commitcee

Whatever may he the considerations with
regard to individual ownevship of the training
institutes by some of the organisations or by
pavticipating in a joint venture in this regard
as discussed carlier in this Chapter, the Come
mittee is of the view that so long as the train-
ing establishments are created in a satisfactory
manner under the guidance and supervision of
the proposcd Governing Body, it would weet
the basic requirements of work with  equip-
ment, This would, of course, lcad to one more
question—the number of (raining centres to
be continued to be operated under the aegis of
the CW & PC,

Considering the programme of work on Trri-
gation and Power Projects—specially the new
schemes that will be ushered in for construc-
tion—in the near future and mainly in the Tifth
Five Year Plan, it is considered that two Tech-
nical Training Centres may be continued to be
in operation in the Trrigation and Power Sec-
tor, Onc of these may be Jocated in the Nor-
thern yegion and the other in the Southern re-
gion, at suitable locations. Broad outlines of
thinking on part of the Committee in this
respect regarding location of the training Cen-
tres has atrcady heen reflected in para 7.5.7,

7.10 Placement of trained personnel

A training programme wonld be ineffective
if it is not coupled with proper utlisation of
such trained personnel. The operators  and
mechanics now trained at the Training Centres
arc all sponsored candidates and  they have
to [l in a bond to serve for a specilied period.
The bond helps the sponsoring authority to
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keep the pevson tied 0w joby inspite of better
ofters which he gets due to shortage of trained
personuel; but for the person it creates a sense
of frustration. The unfortunate point with Irri-
gation and Power Projects and for that purposc
for the construction  industry in general, is
that the technical hands are not necded after
the completion of work. This poses a serious
problem in the closing stages and unless con-
tinuity of job opportunity is assurcd, the work-
ers start looking for outside jobs well in advance
and also agitate for placcient clsewhere which
is exploited by the leaders the Workers'
Union resnlting in incflicieney and low atili-
sation,

of

To attract better calibre in the operators and
mechanics, it is necessary that proper wages he
paid to trained hands. Fraining may he made
a compulsory requirement for certain grades of
operators,  Similarly, traming could he made a
pre-requisite for promoiion to master mecha-
nic,/chargemen/foremen cte. Tt would be better
ifin the 1& P Scetor, the deployment of trained
personnel, their promotion, asscssment of ve-
cords and continuity of training is done in a
centralised manner ar State under the
acgis of the State Central Mechanical Unit
Qrganisations.

level

7.11 Conclusion

Tt would be best to consider the engincering
and social values togeiher in the matier of train.
ing, with the overall objective of doing any
given item of work with the cquipment ex-
peditionsly, cfficientdy and economically, The
need cannot be very clearly measured as this
wonld invelve certain sociar values to the cx.
tent of measurement of human needs and res-
ponsc. The human neads are related more o the
framework of economic outline defined by the
management. The performance of the trained
persons can of course, be measured progres-
sively as more and more trained persons give
better output or progress, least down-time of
machines and the net cost of production bheing
comparatively lesser, as the intensity of train-
ed persons on the job increases. However, it
will be wrong to lay a standavd of measuve-
ment for such progress. The overall thinking
to be developed in this matier is on the lines
of the example generally quoted that an ex-
pert may tell, on lwearing music the identity
of the individual giving the performance, or



of instruments used in  producing that music.
Similar is the case with a person tasting wines
or liquors, who can tell as to how old is the
liquid contained in the bottle by a simpie
tasting of it and in some cascs, the expert tell
ing as to which pariicular country is the winc
from, or which particular wine yards the Dhasic
material would have come from. The experi.
cnced users of cquipment strongly hold the same
view in o stressing  the need  for training
and the results that would be manifest as a con-
scquence of trained persons being employed on
the job where intensity of cquipment in use
is very large. Mence, the truining programme
must be given due importance to the  extent
it is necessarily warranted and this should not
be ignored or treated  casually when projects
or programmmes are planned for cxecution to
involve large scale wechanisation.

The tunctions lor a suceessful training pro-
gramme ultimately get to he the responsibility
ol the management. The need for in-scrviees
cducation in training continues to  increase as
cquipment becomes larger, more expensive and
more cotwplicated; as design becomes  more
inticate and involved; as labour becomes more
demanding; and as  overall
becomes  more  important.  Good Managers
st continue  to update  theiv  know-
ledge ol  cquipment, materials,  Libounr,
communications, fivancing,  construction me-
thods & management teclmigues,  and  truly
cllective managers mast see that their employ-
ees—Lrom lubouarers to wp managers, also con-
tinue to upgrade themselves, Need is there and
the methods of acconiplislunent are all wround
us. It ds the management’s role to bring the
two together effectively, fully mecting the finan-
cial and administrative needs in a co-ordinated
nLmner,

management

Best recognition to this admitted  principle
can be given () by providing for Gnuancial re-
somrces and funds for “Training’ in the main
financial estimate of the work where equipment
will be deployed;

(i) Allocating puave of these finances to Cen-
tralised Training Schemes for training Super-
visors, operators and mechanics;

(i) Using a part of the linances for ‘in ser-
viee ‘on the job’ training on projects;
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(iv) Using relatively  wodern  equipwent,
wethods and aids for training and discarding
obsolete items previously in use;

(v) Rearuiting trainees from w class of edu-
cated people—with L'TI./Diploma in Mechani-
cal Engiuccring qualtlications;

(vi) Following a programine of “Scarch &
Research” in the watier of ‘training program-
mes and standards’; and

(vit) Providing for coordination and organiscd
conwol of the Technical Training Centres
through the proposed Govearning Body who
would in principle act on the samne lines as the
Directorate General of Empolyment and ‘I'vain-
ing who have the whole Lot of Industiial Thain-
ing Institutes in the counuy for training of
craftsmen iy diflerent wades (other than the
operators and mechaines of principal items of
carthmoving machines and construction plant).

7.12 Summary of
mendations

Observations and Reconr-

The programme of waining of Operators
and Mechanics has been eflectively introduced
by the Central Water and Power Commission
under the Ministry of Irrigation and Power,
Most of the majoy users of equipment in the
country have availed themscelves of the wrain-
ing tacilities so esrablished.  Even though the
demand for qualificd wainces has not exceeded
the cstablished capacity for such training, the
need for increase in this capacity is underlined
by the annual additicns of equipment in var-
ious sectors /indusivies in the past and the envis-
aged progranune of development in these indus-
tries in the future, It the programme of manu-
facture of iudigenous cquipmeut is to be the
index for home consumpiion of such cquip-
ment, the country would require annually
a minimum of 500 Operators and 250 Mechanics
(additional hands). To mecet this reGuUILCICHt,
It is nccessary to augment the existing capa-
city for producing trained — Operators and
Mechanics,

The need for fonmalised raining program-
mes Is admitted by all major users of cquip-
ment,  Some of them are considering to esta-
blish the Training Centres individually under
their own adininistrative conurol,

‘The cquipment and {acilities in the existing
Technical Training Cenures of CW & PC s very



In addition, the method of
vogue  produces  Qperatorscim-
Mecchanics. "The Operators do not have speciali-
sed training in operation of individual itens ot
equipment and the Mechanics do not undergo
a rigorous coursc clear understanding of
the method and process of repairs to mechani-
cal systems, asscmblics and sub-assenblics conl-
prising the machines,

old and obsolete.

training in

[or

In order to mecet the future requirement of
trained Operators and Mechanics for machines
that will be deploved on new schiemes, and
to make the training programmes more cllective
than what they are at present, the
steps would have to be taken: —

following

(1) A Central Agency be created for coordi-
nation amongst different  departinents  organi-
sing formalised waining programmes for train-
ing of Operators and Mechanics so that the syll-
abi of wraining could be properly laid down
and the method as well as provision of fucili-
tics and cquipment for imparting the taining,
could be propaly dehned. This may be achi-
eved by constituting a “Governing Body” com-
prised of representatives from the Mining Sec
tor, Scctor, and the rest
of the users in the country. A representative
cach from the Plaiming Connnission, Dircctor-
ate General of Emplovment and  ‘Training
(Ministry ol Labour, Employment and Rehabn-
litation) should also be the Members of the
Governing Body,

(2) The cquipment and Lacilides in the exis-
ting Technical Training Centres of the GW &
PC should be suitably remodelled so as to have
cquipment of more recent otrigin, the like of
which is currently in use on projects and to

Lrrigation and Power

reorient the method of training—-Dby introducing
short—term courses for  Opcerators’  training
(Specialised Operators for individual catcgories
of machines) and long-term courses for training
of Mcchanics,

(3) In order
ties in the Irrigation and Power Sector partners
with the CW & PC/Ministry of Irrigation and
in the matter
provision

to make Project/State authori-

Power of organising the training

prograrmmes, should be made in the
project estimates from one-lourth of one per-

cent to one half of one percent, of the estimated
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cost of the project for training purposcs. 509
of thiy provision could be used for inservice-
training on the project and the balance could
provide funds for contvibution to the Techni-
cal Training Centres for nraining the sponsored
nominees of the Projects/States.

(1)
the Project authovitics for training of Opera-
tors and Mechanics, so that on arrival of the
cquipnrent at the project site, the trained
Operators and Mechanics alone can handle the
machines,

Advance planning should be done by

(5 Recruitment of trainecs should be made
from amongst the 111 qualilied pm'smmc] or
Diploma holders in Mechanical

(6)
programme should be assigned o persons of
outstanding ability in the ficld of operation,
maintenance and repair of cquipment,

{7) Training Centres should be manned

persons of the

10 l)”]ll( Cl 1]1{_’,.

The overall management ol the training

The
rank of Joint Dircctors and
further by skilled

suitiable assisted

Foremen

(}) The Central Water & Power Commission
should continue o
numbers
consideration should he given to the relocation
of the

CngLeeYs

and Mechanics.

of two
Stmultaricously,

run o oo minimum

Training  Ceritres,
Training Centres based on the conven-
icnee of the project authoritics sponsoring the

trainces, or in view of the concentration of
construction activitics in certain arcas on long
term hasis. Broadly speaking. onc Training

Centre should be located in the Northern Re-
gion and the other in the Southern Region, at
suitable places,

(W) 'To wract beiter calibre for reauitment
as Opevator and Merhanics  tainees, proper
wages should be paid w0 the trained hands.

(1) "Praining should he made a compulsory
of Operators
and Mechanics and 1 should be made a pre-

Char-

requirement  for certain . grades
requisite for promotion to higher grades

gemen, Forcmen cte.
£

(1D In the Irrigation and Power Sector, the

deployment ot trained personnel,  their pro-
motions, assessment ol records cte., should be
done in a centralised manner at State level,

under the acgis of Contrai Mechanical Unit,



CHAPTER g

DATA ON PERFORMANCE OF DIFFERENT ITEMS OF EQUIPMENT
OF VARIOUS CATEGORIES/MAKES

Technical assessment;

Norms of schedales of wo king hours and
Life of cquipment of various itcmns:
Actual performance ol various items of
cquipment in differens projects i var
10Us seCctors 1n terins of average annaal
utilisation and the life uscfutly spent. on
different jobs over given periods;

(dy Muajor repatrs and ficld repairs—-charges
over the st ten years, in respect of
various itcurs of cquipment or terms of:
(1Y spare parts; and

(2) labour.

S.1 Scope,

The subject maiter of this term of relorence
mayv hecome wide-ctishbracing and oo clubor-
ate, i the Large number of categories ol mach-
ines classified as “Construction Plunt and Eqju-
ipment” and the multiplicity of assorted makes
and models of cquipment m cach Cutcgory - are
dealt with individuallyv. "The nomber of makes
of cquipment in wse in the country in relation
to cach category of such cquipnment has been
described in Chapior-! on “Appraisal of the
construction plang and cquipment in the coun-
ey, Phis would dearly indicate the magni-
tude of the data that may have o be specifically
detailed if the appicach is to be to cover per-
formance of cquipment in diflerent categorics
Iy makes and models of machines.

The actual performance of different itcms
ol cquipment of vivious categories and makes
in relation o individual projects/departinenis/
scctors, where the spachimes are in use, has heen
clearly reflected in the statements given in yar-
wus Appendices regarding utilisation,  repair
costs ¢t ete. The discussion on any particalar
aspect relative o “Equipment Kconomics” of
any make of machine in a pardeular category,

on o comparitive basts and in interaclation
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to similar cquipment of diflerent mukes, may
result in certain contioversics, as  some of the
suppliers of CQUIPNIETL hay challenge or ques-
tion  the details the information elicited
or opinions expressec. Hence, the 4 sub-items
() to (d) under this term of reference would be
dealt with in this Chapter in a general manier.

of

The basic underiving consideration in dealing
with cach one the 1
“Equipment Economics™

of ttems would be the

8.2 Technical Asscssinent on Performance

Various Items of Equipment

ol

8.2 Performance velaled (o Desion and Cons
L bl

truction Features

Lhe performanse of any itan ol equipment
ol any category/make is 1o he basically judged
in terms of dts productivity in inter-relation o

its
of

rated capacity ay per specilications and Ipe
end product produced by the muachine, irs
niaintenance and vepair costs and the
downs sulfered by it duving the course ol iy
chiiployment on the job, indircctly veflecting the
soundness of 1ts technical design and copstruc-
tion features and ity suttabilitv: for a given
application. Whice the cost of maintenance and
repairvs and the end cost of the product pro-

duced by a given machine are subjective as-
pects, which are refaed 10 many other fae-
tors, involving human elements-proficicncy and
skill of operation, repair and madntenance the
facilities created for timely attention (o preven-
tive maintenance work and its implemcutation
as well as the overall mumagement and conuol
of operations with cyuipniens, (where a Large
number of machines arc in ciplovment ar one
place), the other clements of consideration as
defined ahove, relate mainly o the inbuils and
inherent qualities of the purticular make and
model of the mewhoie of a given category of
cquipment. The perfovmance of the machine
would be commensuraic with the quality of



the materialy nsed, the degree of perfection with
which the design and  construction of  the
machine has been adopted and the cfficiency
of the pavticalar “Systems”™ as integrated in
the assembled machine.
H22. Comparison of Performance of Various
Lems of Equipent

The items of construction plant and equip-
ment being very expensive-their price ranging
from Rs, 1 lakh to over Rs. 100 lakhs in some
cases (the Excavators in usc with NCDC and
Neyveli Lignite Gorporation can be classified
in the upper range of valuc), certainly the
manufacturcrs of cquipment would normally
be expected to make the best ‘input’ by way
of design and construciion features and  the
quality of materials used in manufacturing it
With the advance in technology in cvery dir-
ection, it would have to be generally assumed
that so long as the arigin of cquipment iy iden-
tilied with manufacturers of repute  (whose
products have been performing  well in o the
past), the machines marketed by such manu-
facturers would be expected to give generally
sutisfactory performance,  Therctore, at best
there is 1o be a relative degree of comparison of
the perforance of the achines of different
makes in a given category of cquipment—ouc
niake of machine may perform better than the
others in actual practice. while employed toge-
ther on a job and this may form a basis to judge
which machine eives relatively the best pen
formance.

898 Julicious Purchase  Preveguisite jor De-
sived Pevformance
8.2.5. job condition.

Such comparatise study,  however, can be
made only afrer the machines have heen pur-
chased for a given item of work in full cons-
ciousness of the conditions of work, the re-
quirements o work, the facilities  that ave
available with the user with regard to efficient
operation, maintenaince and repair of the ma-
chine. What is therefore, inportant is to define
these conditions even prior o the purchase
of cquipment. This is basically essential for
making the most sclective choice of a machine
for a given job.

In some cases—specially mocase ol integrated
plants, the design of various components of
the plant is to be so tailoved as to give a tully

118

synchronised operation of various components
in order that the plant as a whole, can mect
the rated output specilications and besides it
is ccononical in terms of end cost of the product
produced  therehy.

In both these cases, whether it is a “Ready
for use type machine”, or an integrited plant,
it becomes necessary that the prospective user
of cquipment details his requirements in speci-
fic terms, This he can do only il a proper plant
planning exercise is carried out by him, con-
sideving the overall cost of operating and muin-
tenance of a machine ov a plant with various
combinations of cquipment.

For the “ready for use type” of muachines,
only a few nukes may mecet the vequircments
of the user in relation to job conditdons and
situations. Here again, further considerations
would arise in rclation to standardisation, after-
sales-service provided by an agent/distributer of
the puarticuliay makes of machines, ready avai-
fability of spare parts for the machines and
the “assessment regarding standard of  perfor-
mance of particular makes of machines which
might have been in use clsewhere or on other

jobs in the country. Unless these considerations

are given due weight as they deserve, it would
be of no avail to keep judeine the performance
SRS IS

of the machine on a given job alier fis pur-
chase. The main idea of being cost conscious in
mitial purchase of equipment is to buy “cco-
nomy” rather than simply acquiring a physical
property-—a muachine.

8999

et

Stundardization

No doubt, most of the popular competitive
makes of machines in given categories have
comparable technical design and  construction
features 1o offer; and therefore, some times,
it is difficult to reject in competition those mach-
ines which mcet the advertised tender speci-
fications. Each make may have certain pluas
features in one of their machanical systems on
the machine and these would be attributable
to the peculiar design {catures of individual
makes of machines. Hence, greater emphasis
would have to be ladd on standardisation of
cquipment on a project and evaluation of cosi
data on maintenance and repair of machines
ot different makes corresponding o results
obtained by the use of these makes of muchines

on other projects, Here the aspect of recoxd



Keeping assumes paramount importance, as such
decisions based on comparative study of per-
formance data cost-wisc would he as correct
as the recorded information would be, Such
record can clearly establish the cost of main-
tenance /repair of particalar makes of machines
and accordingly iltustrate the degree of reli-
ability afforded by it in terms of mechanical
availability whether the  down-time due to
breakdowns and repairs i3 substaniial or litde
makes of
machines in the same category, velative to a
given joby application,

on comparative basis for various

8.2.5.8 Total cost cconomy

This cost data is to be further related to the
production achieved by given makes of mach-
incs. After all, the ccononty in use of a particu-
lar make of a machine can be judged hy the
return it gives in terms of total production and
total cost in its life time,

Briclly speaking, the study of performanee of
the machines is mainly related to certain cost
ligures—the cost of ownership and operation of
the machines in its life time. Such studiecs can
only help 1o judge precisely the ‘Fquipment
Feonomics’ relating to different makes of mach:
incs.  To illustrate rthis {urther, the subjcct
of “Equipmene Feonomics” covers investment
costs (including depreciation  or replacement
cost and Interest charges), down-time costs, ob-
solescence costs and repair and maintenance
costs. While in relation to investment cosi and
obsolescence costs, no  separate records need
being maintained for assessment of expenditure
(these being annually lixed  costs or fixed costs
cven on howrly basis), in respect of maintenance
and repair costs and down  timi costs, the
details of actual figures of expenditure on main-
tenance and repairs of a given item of machine
and the rime for which the machine was not
actually avaitable for work due o mechanical
breakdowns, have to he dearly evaluated
recorded.

and

8.2.0 Difficultics Faced by Commiltec in Propey

Foaluation

The Committee have attempted 1o collect
and compile information in this respect; but
it has not met with success  to the desired ex-
tent. The inadequate vecords available with
the users of cquipment and the varving pattern
of records maintained have made it difficult
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for veady compilation of the required informa-
tion of running and maintenance of - the mach-
ine and therefore, the Committee have found
it difficult to express any concerted opition
regarding comparative costs of particutar itemns
of works carvied  out by different makes of
cquipment in the same category. The only
uniformity  noticed is that in velation to the
basis of cstimation of costs of different makes
of machines in the same category for particular
items of work under different conditions bt
in so far as the actuad expenditare figures are
concerned, itemised  information  being  not
readily available, the "Equipment Feonomics”
relative to different makes of machines cannot
he precisely judged.

8.2.5  Inadequacy of Dala 1o evaluate Factors of
Equipmen! FEconomics.

What has contributed towards this being not
properly done by the wsers of cquipment, has
thercfore, bheen gone into by the Committee,
LTheiy Oindings regarding such reasons and
their relevance o technical cssessment is explie
ined in what follows,

8.25.1  Maintenance and vepaiy cosls

Tt has been a normal practice for the Irvi-
gation and Power Projects to account for ex-
penditure on account of element of cost of
repair of equipment by charging to the work
a certain estimated amount on hourly basis (on
which the machine was used). The actual ex-
penditure as incurred on repairs, though re-
{lccted in the annual work abstvacts relating
to particular estimates, not accounted lor
for  progressive
cumulative

18
scparately examination  in
terms  of after
Besides this, individual items of equipment be-
ing employed on diflevent ftems of works vear
after year, the expenditure on repairs on such

Costs  year vear,

machines gets accounted for in different esti-
mates. Further more, the estimates of major
repairs to equipment cover individually a group
of machines of the same make and model and
the expenditure in relation to individual machi
nes is generally not separately recorded  for
ready reference.

8.2.5.2. Down-time costs

Meticulous carve is not 1aken to indicate the
periods for which the individual machines were
idle due to breakdowns and repairs, What s
gencerally assessed is the overall utilisation of



the equipment annually in relation te a basic
schedule of working hours predehned for the
given categories/types of wachines, Hence it
has not been possible to cvaluare ‘Down-Time
Closts’.

8.2.6  History Sheets Recovd—a Guide to ''ech.
nieal Assessmend

‘T'he History Sheets as maintained for indivi-
dual items of cquipment provide for clear
details of the types of hreak-downs the machines
would suffer in the course of their emplov-
ment on the joh. However. in practice, even
this record is not well-maintained: and i is
difficalc to judge precisely the frequency  at
which particadar Kind of types of breakdowns
occurred repeatedy on given machines, Such
‘History Record” in fact would provide the main
source for observations leading o “Technical
Assessment™ and proper cvaluation of the per-
formance of the machines of different niakes,
modeals and categories.
825 Data Collected [or Technical Assessuiont

The Commitiee have collected inforniation
in this respect from the users of canipment in
different Scctors. The infoimation relates to
a variety of dtems of cquipment of  different
countries” origm, though some of the obser-
vations relate even to some itemss of  carth-
moving  machines included  in the “Tist of
Standardisation of Earthmoving Machines™  as
last compiled by the Standing Committee  of
Lxperts on Standardisation  of  Earthmoving
Machines,

A gist of the technical defects noticed in items
ol equipment ol dillerent mukes and of differ-
ent countries of origin, has heen prepared and
is at Appendix 8.1

8.9.8  Observalions of Comamnitlee on
mance of Lporled Fguipment

Perfor-

(i) Ticms of equipmient other than those in-
cluded in the “List of Standardised Ttems of
Farthmoving Muachines” waore in most cascs,
imported into India for the fisst time. These
could he gencrally classified as untricd /unpro-
ven ftems. The reasons for purchuase of such
items and the resultant assermment of machines,
collected in different categorics in the country,
have been dealt with elaborately in Chapter
1. The main point to he mentioned in this
respect is that even if foreign exchange resour-
ces impose restrictions on o sclective choice of
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cquipment  from stand point of country of
origin  of cquipment, the bulk purchases of
cquipment of new makes should be resorted to
only alter a smaller quantity thereof has heen put
to proper tests and trials and the need for tech-
nical modifications in the design and construc-
tion features of the machines clearty determin-
cd in relation to the job conditions ohtaining in
India.

(il The type of breakdowns suffered by such
untried  cquipment often velate to the poor
“Agemng” quality of the parts/components of
the machines.

(iii) The quality of workmanship gencrally
appears to be below standard (irl comparison to
the equipment included in the List of Standard-
ised Ttems),

{iv) The design and construction features
of these machmes do not generally compare well
with the Tatest models of the standard items
of machines in the swne category, Tt may not
hewrong to make an observidion that some-
times such  cquipment covvesponds to obso-
lete models of standard equipment,

(v) The design charactevistics of individual
components amd systenis on these machines
I'or cxample, the
hvdraatic system— the rubber parts in the sys.

[cave a lot to be destved.

tem—have often caused breakdowns, which at
times could be considerad  as hazardons from

standpoint of safcty in operation of machines.

r

(vi) The down-time of these machines (for
repairs), has generally monnted o very long
periods due o inordinucly  delayed supplies
ol required spave pares. This is further atiribu-
table to unsatistactory alier-salesservice render-
cd by the distributors /agents of such equipment
in the country,

Firms of goods standing, who had been in the
past dealing with agencies /distribution of stand-
ard items of cquipment have  generally not
felt attracted rowards such nomstandard vew
items. and  therelorve, the principals  abroad
have listed the services of some new ¢oneerns
in this trade, who did not have substantial ex-
perience in this particutar line.

8.2.9 Observalions of Commiltee on Perfor-
mance of Indigenous Fguipmen!

Besides the imported rems of cquipment, it
would also he necessary 1o review in relation



to technical  assessment,. the performance  of
the indigenously manufacrared machines. The
major items of cquipment which have a subs-
tantial production and twmover in the coun-
oy and used by Mining Industry, Constric-
tion Industry, Road-making and Land Re-
clamation Deparuments, are the following:—-

Excavators.
Crawler Tractors,
3) Motorised Scrapers.
} Off-the-Highway.
Wheeled Loaders.
Motor Grader.,

8.20.1 Preformance

The first high value iton produced was that
of ‘EFxcavators’. At the intual stages of manu-
facture of this™ category of cquipment in the
comntry, in spite of the imported content of the
fairly bigh, certain troubles
to premature faillure of some

machines being
were faced duce
of the parts indigenously manufacturved. 7Tl
was also true of another item Jater, viz., Crawler,
Tractors. However, over the time, these troubles
have heen got over through the process of xes-
carch and  development as well as iniprove-
ments made in the quality of material used,
and proper ‘heal treatment’, so oas o getothe
proper ageing quality therefrem.

Ttems of “Of-the-Highway-Dumpers”, Scara-
pers, Graders, Loaders and Crawler Tractors
of higher horse power—250 h.p., are under-
going the same process of development at the
present time. The quality of  workmanship
has necessarily to improve further if the mach-
ines arc to give satisfactory perlormance on
comparative basis with other standard  itcns
previousty imported  from abroad (in the same
category).

8.2.0.2 Service organisation

The service organisation of the indigcnouns
manufacturers has to be suitably developed so
that they can technically analyse the causes of
hreakdowns and recommend vemedial measures
necessary to be taken by the manutacturers for
proper improvement of the ‘Product’,

This service organisation would  also per-
form the function of co-urdination between the
original cquipment manufacturer and the an-
cillary industry feeding certain components and
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parts in the course of manufacture of the inte-
grated machines, This coordination would be
mainly in the ficld of technical standard and
quality of goods supplied by the ancillary in-
dustry and the quality of performance. Cases
have come to notice where due to defects in
Diesel Enginces, tyres and the electrical system
cte,, (the components and parts supplied by
certain manufacturers in the ancilliary industry
to the original equipment manufacturer, having
not given proper performance), the users of
equipment had to keep the indigenous ma-
chines idle for faivly long periods. The manu-
lactuvers/suppliers of equipment, who arc other-
wisc directly responsible to the users of their
equipment, had to make substantial cffort in
motivating the manufacturers of these compon-
ents/parts to attend to the breakdowns on the
machines or to go into the causes of such hreak-
downs. The supplicrs of these components/parts
worked in isolation and not in conjunction with
the service organisation of the original equip-
ment manufactorer in analysing the position and
determining precisely the causes for such break-
downs.  In some cases, due to defects in some
of these parts, the patts/components used by
the original cquipmeny manufactuver himself
had suffered damage and the basic design of
the machine and the quality of the parts used
by the manufacturer were put to question,

It the service organisation of the manufac-
turver kecps close liaison with the service organi-
sations of the ancilliary industry-mainly with
regard to major items of components/parts
supplied by them—both could jointly comsider
such matters technically and make amends for
any scrious defects in the machine, if neces-
sary, even by reference to the Principals of such
cquipment abroad in whose colluboration the
cquipment iy heing manufactured in India.
From research and  development angle, such
coordination and liaison is very necessary on
part of the manulactnrer of cqnipment with
the ancilliary iudustry, supplicrs of components/
parts for those machines, Unless this is done,
the ancillary industry would not come up pro-
perly in developing their products to the re-
(uired extent,

8.2.9.8 Afler sales sevvice

Another important aspect is the after-sales-
service by the manufacturers  of indigenous
equipment ox their distribators. In spite of the



items of cquipment being called “indigenous™.
the spare parts are not stocked hy them to mect
the vequirements of the users of such cquip-
ment. Even the initial supply  of spare parts
which is supposed to be made with the new
machines, is not arranged for in proper time.
A time lag of 7 to 8 months is generally there
between the time of  supply of the machines
and the time  of supply of  the total quantity
of initial supply of sparc paris—10 to 159
of the cost of the machines,

The degree of veliability of 1he indigenous
machines may generally be expected o he
better than that of the corresponding import-
ed machines, as veady supply of spare parts
from within the country would ensure quick
vepaivs and  least down-time, Thiz, however,
has not heen attained in practice so far,

The manulacturers of indigenous equipment,
when guestioned about the  nonavailability of
parts for their equipment have geserally i
cated that the users of cquipment are ot in-
denting spare parts for stocking ac their work
sites, (a8
with  the foreign collaborators) of equipment,
they have recommended bulk purchase of spare
parts on ‘life time buy’ hasis. This amounts to
creation of stocks sparc in
smaller pockets with a large number of users
of such cquipment. This would amount to a
{inancial liability on collective hasis, of 2
very  high magnitude, If, on the other hand,
the manufacturers of equipment or their dis-
tributors arrange io stock the parts at their
end, the total investment to he made by the
individual users of such cquipment would he
substantially lower and this would help avoid-
ing unnccessary blocking up of capital and
holding much larger inventories of sparc parts,
This is a matier  which  requires  serious
attention.

In some cases, for obsolete modely

TCSCIVE of paxts

S204 L1.C. poliey [or imported paris for in-
digenous equipment

Another important point made by the manu-
facturcrs ol ('quipmcnt with regard to stock-
ing of spure parts. relates o the difficulty faced
by them in import of spaore parts mainly in
conscquence of the provisions of the import
trade control policy. I'he restrictions imposcd
in the import of certain category of spare parts
makes the biggest handicap in (his respect. The
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L'E.C, Policy is always under progressive exami-
nation so as to cause its revision to the necessary
extent in specific context of practical difhicul-
tics  generally oxperienced by the users of

cquipment.

Even if the import trade control policy is to
be suitably modilied, it would save the country
a substantial amount of forcign exchange and
the capital to be blocked up in stocks of spare
parts in diflerent pockets ar different locations
in the country, if ihe manufacinrer of indi-
genous cquipment  are allowed to stock these
sparce parts commansurate wirh the scale of con-
sumption of high value items for various ivems
of machines. A heginnig has necessarily to be
made in this direction by establishing @ well-
organised inventory cell by the manulacturer
himself and in keeping proper record of the age
in service life of the machine with different users
(in respect of the machines supplicd by the
manulactuver), Unless this is done, the siocks
ol_spare parts will keep mwounting higher and
bigher with individual users of cquipment.

Even otherwise, in the interest of cConomy,
the inventory of spare parts is to be scaled (o
the minimum possible Timits as the inventory
holding costs wmomne from 159%, to 20% of
the cost of the items. IF extra stocks are carried
at cach  place, we would he unnecessarily in-
curring an expenditare of Rs. 15 lakhs cvery
year for every Rs. 1 croves worth of spare parts
so stocked. Tn additon, further loss will e
incurred due o Joss in opportunity value of
blocked up money. ‘The magnitude of total
loss incmrred every vear may amount to 10,
of the investment,

8.2.9.5 Research and development

Lt is also perdinent to indicate that, while
the pioncers of such cquipment abroad are con-
tinually introducing changes in design of indi-
vidual items of cquipment —-making them nore
sophisticated for lesser expense on maintenance
and for better productivity, we continue to
manulactare only the old models of machines.
Tt is imperative that research and development
sections attached to the manufacturing organi-
sations shoold make conminuous advances on
the technological Tront and should keep pace
with such devdopments abroad and Conseqi-
ently, dwmprove upon  the machines, so  that
these are more productive and lessey expensive
on matntenance acenunt cle,



There are, however, certain rescrvations to
be made while making the observation as above,
Any manufacturer undertaking  manulacture
ol cquipment for the first time, can illafford to
consider improvisations in technical featwres of
the machine with a view to bringing out an
entirely new model of the machine, to replace
the old one. This is mainly from standpoint of
ccononty I production costs. All the same, it
has to be emphasised thas once the manulacture
has started and lasted for a reasonzhble peviod,
the process of rescarch and development shopld
lead the manufactiner to consider ntroduction
of newer models which may incorporate impro-
vements over the previous models—making the
machine more economical on production costs
at home and being internationally competitive.

8.2.9.6 Selection of equipment for manufjactiure

With regard o cquipment of indigenous ori-
gin, it is also o be stressed that more judicious
sclection is primarily made whenever o new
item of cquipment iy to be manufactured. -1t
is unfortunate that for various reasons spme
items of cquipment sclected  for manufacture
in the country ave not the best that we could
aim for. Notwithstanding the handicaps arising
out of restricted choice i such cases foe colla-
borations abroad, at least for the future we may
attempt  to cvaluate technically the standard
of the machine before it is decided o be intro-
duced for indigenous manufaciure i the coun-
try. Success in his divection coud be partially
achicved with the functioning of the Faquip-
ment Planning Cowmittee as veforred to it para
(.3.2.5. ol Chapter 6.

This aspect asstues still greater importance,
if we have to compete with other reputed makes
of standard cquiptient in forcign countries
in the future. I is not the home copsumption
alone ol the equipment produced in the coun-
try, which will assume an isolated importance;
the international  trade  aspect {(from export
angle) would have also to be properly consi-
dered.

8.9.0.7 Healthy competition in indigenous m-
nufactire

Oue more point which has o be mentioned

{even in dsolation), is that refating to the manu-

facture of Diesel Engines in the countiy which

generally  power  most of  the  items of

carthmoving machinery and other wobile cons.
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truction plant and cquipment. The Commnlittee
considers that there  should be healthy  com-
petition in this 1espect also as the cost and
the performance ol equipment is mainly depen-
dent upon the eflicient performance ot the
unit  tustalled Further more,
from standpoint of cconontics in operation of

power thereon,
machines, a pavticuiar type of engine alone
may nog abways be best suited for a given mach-
inc or in relation to given job applications
where the machive would work. It snight be
prudent to introduce at least one more popular
make of Dicsel Engine in the country for power-
ing the wobile frems of construciion plant and
cquipment. As it s,
for the Diesel Engines, currently powering the
equipment, to develop to a stage of satisfactory
performance.

it has taken fairly long

Some of the users of cquipment
have laid stress on this point,

8.5 Norms for Schedules of syorking Hours and
Life of Equipment of Various Ttems

8.8.1 Norms for Schedule of Working Hours

In so far as the schedules of life of cquipment
ing hours are conceraed, the subject bas been
dealt with in para 2.5.6. of Chapter 2 in relation
level of utilisation
at page £-7 will be

o “Assessment 1cgarding
of equipment,” "Fhe table
veferred to in this regavd.
8.5.2

Defining the Scheduled Life

1n so Lar as the schedules of life of cquipment
in terms of hours of operation in lifetime are
concerned, it is considercd necessary to under-
stand clearly the significance of the term ‘sche-
dule life’ v relation to items of  construction
plant and equipnent.

‘The life of a machine may be expressed in
two ways (1) the physical lile and; (ify the
cconomic life. Collogquiaily speaking the phy-
sical life of an asser is the pertod duving which
it is in wse il the tme 1t is retired lrom the
work., However, in cesnomy, the patterns of
the Tuture depreciation of assets must be predi-
cted in this case items of wmachines. When the
machine depreciates thyough use a prediction
niust  be made of the extem to which it will
be used. T'he vate an which depreciation pro-
gresses while the machine is in use must he ose
tablished. Lhis would be governed more by
the physical condicttons under which the mach-
ine works and ihe sication wheore v is employ-



ed. Thercfore, the life of the machine has (o
be predicted or pre-deiermined.

The two aspects of the life——the physicalk
life and the economic life of a cquipment will
be dealt with scparately.

8.5.3 Life as prescribed in ovarious Publications

Much has been writica by various authors
on this subject concerning service life of cquip-
ment. The manufacturers and  suppliers  of
equipment have also published literature and
compilations suminarising the life for deprecia-
tion purposes of various items of equipment in
different situtions. Unfortunately, such data are
only of limited value as a basis for predicting
the service life of a parteuiar iten of equip-
ment. Tn most cases, the nformation that iy
available consists of tables showing the average
life of various types of structures, machines and
so forth. These have been prepared by people
of various degree of competence and ability.
In any event, they are largely hased ouw judge-
ments only. In a large number of cascs, such
judgements avisc mainly from the profitability
aspect of continued use of the machines as also
in specific 1elation to the Income-tax Taw.

8.9.4 Lije o be Defined in Nuwinber of Years

Granting that our main eflort is to vecover
the ownership expense, an estimate of predicted
service life of machine has to he properly fram-
ed so that the rate of vecovery of wmount of
ownership expense iy clearly established on the
analogy of recovery of interest charges on capi-
tal investment,  The life in that case ds fixed
in number of years which is taken as the ser-
vice life of the machine.

Another consideration  which  has led  the
Committee to such conclusive thinking for fix-
ing the life of rhe machines in years is the fact
that utilisation of equipwent by most of the
users has been rather poor- -leaving aside some
exceptional cases. Io is a matter of general
observation that the users ave not mindlul of
the end costs of a work with machines, if they
have to account for depreciation on heurly
basis by adopting life in numbcer of hours, They
generally fail ro reaiise that if a machine is not
usced intensively, the effect of obsolescence is tre-
mendous, due to physical deterioration of the
machine over long peviod in years. And also
that the operational cost (by way of Qperators’
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Wages
which

and labour charges of maintenance staff),
are veckoned on annual basis, are much
nore on - per hour basis, when compared (o
the corvesponding figures of costs of these cles
ments, it the machine is wude to run for longer
number of howrs during a given year, Simi-
larly, the overhead cost also gets to he dis-
proportionately higher, when lesser numher of
hours arc «docked cach year.

The current assessment ol equipent  life
heing velated o Tower costs, higher productivity
and higher proiits (lrom commercial angle), the
cconomic life of any picce of ceuipment s
that which vields maximmn retuen to the own-
et during the lile of work, The revenue from a
machine generally declines as It ages. Loss of
horse power and productivity, down-time costs
and the physical deterioration duc to wear and
tcar or obsolescence, all contribute to the dimi-
nishing
in age,

returns as the machine grows older

It 15 most popular to lix equipment life
ficeorder to anininise costs. This is done by
assuring o longer file of the machine in num-
ber of hours and thus booking much lower
figures of depreciation costs to the job, This
is tallacious.

Henee, we have o reconcile owrselves with
more compatiable thinking with  regard o
figures of physical Iife of the machine which
niay earn a proper depreciation reserve, make
thie overall cost of work with machines ccono-
mical and simultancously provide incentive to
the users of cquipment to use the  available
cquipment more intensively year altey year, so
that the minimuw possible number of machines
can be made to do a given volume of work,

In fixing the lite of cquipment in nomber of
years and thereby fixing the total amount of
deprediation for a given item ol cquipment per
yeat at fixed pereentage  depreciation basis,
the owners of conipmceat would consider with
greater  attention the need for using the mach-
ine more mieasively each vear, so that the de
preciation costs per houwr are the minimum
possible, and the fact ot obsolescence of equip-
ment does nor make teseif manifest on the
job too largely.

8.8.5 Physical Life and Fconomic Life

The physical life of o machine is the life-
time over which it is physically able to pro-



duce o prohit m the absence of technological
improvements. 'The cconomic like 1s the life
over which it can profitably survive c¢ven in
the face of improved models, changes in mieth-
ods and techniques and other varsable ccononric
influences. In wrodern world the technological
progress el of manofacture of cons-
truction  cquipment has been so rapid that che
competition  from  improved unew  models of
machines has forced the old equipment into eco-
nomic decline. However, lor the developing
countrics like Indiy, the indigenous
manufacture of such equipment iy of recent ori-
gin, the compeiition has not been brought to
hear with cconomic aspect of depreciation, The

i ihe

where

two aspects of physical detevioration and ¢co-
nomic decline are no doubt intarciated in a
way.
with

The net canings of a machine dedine
both age and hours of operation, The
quality und quemtity of product also dedline
simultmicously as the physical  deteriozation
tukes place. Flence, even in isolation the physi-
cal life is detcrmined in rclationship to - the
ceonomics of work with given items of machine,

‘L'o annotate this further, it may he mentioned
that with the progressive ageing of machine in
use, the maintenance and repair costs keep
mounting high and with physical impairment
of the machine over a time the prodoction gets
reduced thus reseliing i higher end-cost of
the product,

The economic life gets to be of great fun-
cional value when plmed  replaccent of
cquipment wre necessitaied to weet the market
competition in respect of cost of endproducts
ol these machines.

8.8.6 Factors Influencing econonic Life

As already stated, the ceconomic life gets to
he of great functional vaue when  planned
replacements of cquipment are necessitated to
meet the market competition in respect of cost
ol cud product of these wachines. In that case,
a  consideration mises that the present assets/
machines, may not be retived on the basis of
the life estimated for them at the time of pus
chase of machines. The main factors intluencing
replacement decision would be (1) Inadequacy;
(2) excessive maintetance costs; (3) declining
cfficiency, wind (1) obsolescence.
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8.5.0.1 Inadequacy

Any picce of equipurent that is inadequate m
capacity to performy its required  services, is
logically duc for replacement, Consider a Belt

‘Conveyor of a certain length, for example, for

which initiailly a 20 h.p. drive motor was pui-
chased. After a vear, it was decided to double
the length of the Conveyor, which necessitated
replacement of the motor by a 40 hop. ene, ov
addition of wnother motov of 20 h.p. The
decision m favowr of once or the other alter-
native can e made through ceonomy study.

8.3.0.2 Fxcessive Mainlenance Coslt

Excessive  maintenance costs and  declining
cfficiency resulis {rom physical impaivmenr  of
equipment. For example, physical impairment
may reduce capacity of o bull-dozer to move
carth and comequendy, reduce the value of
the service it can render, Tuel consuwmuption may
rise, thus increasing its operating costs. Larger
down-tinics may nceessitate heavy expenditure
on repairs and may even lead to induction of
additional equipment mto total operarions, if
a time bound programme or given targets of
production have to he achieved.

8.9.6.3 Qbsolescence

Obsolesceuce oceurs as a resule ol the con-
tingous techinoiogical fmprovements of the tools
of production, Ofien, the improvement is so
great that it is cconomical to replace @ machine
cven dn good operating condition with an
mmproved unit. Lo some cases, the size of the
job or activity on which u picce of cquipnient
has bheen used, declines 1o the point when
it becomes advantageous to replace the machine

with a smaller unit,  In  cither  case, re-
placement is  duc o obsolescence,  There-
fore, ohsolescence iy characterised by changes

external to the asset and 1s used as  distinct
reasons in itsclf for replacement where warraunt-
cd.

8.8.6.1 Leonomic life with constantly increasing
mednlenance coslt

Lconomics of replacement of equipsment arise
mainly from the comstatly increasing mainten-
ance /repair costs with the ageing of the machi-
inc, 'T'o simply iliustiate the cconomic history
of a wmachine with constantly increasing main-
tenance costs, et us assume that o plece of
equipment was purchased for Rs. 100,000, that



its salvage value is Zero and that its mainten-
ance cost is zero the fiest year, and rises at a
constant rate or Rs, 10,000 per vear. Because
there iy a rising trena in the mantenance costs,
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there will he a mininnnm average total cost ut
sonme point in the life of the asset. Vo deter-
utine  this, let the following  tabulation  be
done—

Maintenance cost
for erel ol year

Fnd ol
year nunt-

Swumation ol main-
tenance costs B

Average cost ol
maintenance through

Average capltal
cost if retired at

Average tolal cost
through year given

her given year given G-+ A year end given bD--E
{00,000 = A
A I G D I 3
L. 0 0 0 100000 100000
2. 10000 10000 5000 50000 55000
3. 20000 30000 10000 33533 43333
4. 30090 60000 15000 25000 10000
3. 40000 100000 20000 20000 10000
6. 30000 150000 25000 16666 41666
7. 60000 210000 30000 14290 44290
The poing of minimum cost in this case out the actual ligure of mininnan cost, life for

occurs in the Ath and 5thoyears of the life of
the machine.  As from the 6th vear olwards,

the average total  cost through vears given
starts increasing above the ligures for the 4th

and the Hth vear of the life of the machine,

8.5.0.5 Present worth faclor
coonomic life

in delermining

There e a number of mathematical equa-
tions which integrate the variable of increasing
uintenance cost ¢le., and enable one to come
to a ligure of minimum cost lile with increas-
Ing maintenance cost. Tt is not the intention
of the Conmitlee to go into these mathcamatical

functions in any great detail. In fact, o work

a given item of cquipment, one has to ncces-
sarily summarise vavious elements of “costs in
terms of "Preseut worth” of vindous ligures, For
instance, maintenance cost at the end of a year
as shown in the above example, would have
to be reduced to “Present worth” by adopting
a certain rate of interese and determining the
nultiplication factor corresponding to cach year
of life of machine, Besides this, the capital re-
covery amounts for cach year under considera-
tion, will have to be added to obtain the an-
nual  figures of maintenance plus capital re-
covery with recurn,
volved  procedure,

This again is a {fairly in-
However, the summation
of all these factors would gencerally rake the
form of a curve below: —- '
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8.5.6.6 Fconomic life as veckoned by ile Com-
miltee

If other factors like physical impairment or
declining efliciency of the machines and obsole-
scence costs have to he combined  in the exercise
for determining the economic life of machines,
the mathematical equation gets further invol-
ved and complicated,  However, since the  as
pect of obsolescence would not have a direct
hearing on the equipment in use in our country,
specially. when more and more  indigenously
manufactured items of cquipment are to bhe
put to use without change in makes and models
over long periods, the consideration regarding
obsolescence not bheen taken into account
for purposes of the study carried out by the
Committee.
nomic life has, thervefore, been limited more to
the excesstve maintenance and repair costs and

has

The consideration regarding cco-

the possible decline in efficiency of ruachines,
Assuming that a certain amount of in-put will
he made into the machines hy way of increas
ed vepair costs, the machine is assumicd 4o be
maintained in operation with a certain. mini-
mum cfficieney. With regard to inadequacy, of
cquipment this is more an exercise of plane
planning and has to be dealt with sepavately and
not necessarily in relation to the economic life
of the cquipment.

8.3.7 Foaluating the Life of Lquifment

85.7.1 Analysis of data as collected  {rom
HSers '

The Committee have collected data regard-
ing vear of puarchase of diffcrent items of equip-
ment working with various users in different
scetors and the total hours of operation of the
machines so far (upto the end of 1970). In-
formation has also heen compiled in respect of
hours of operation of these machines over a
period of 5 yvears upto November, 1970. Where-
as the users have felt 1t convenient to give
the data rvegarding  total  hours  worked
by the the time of their
purchase, in relation to the operational hours
for the defined period of 5 vears preceding end

machines  from

ol 1970, information has heen given only in

5097 of the returns filed with the. Committec.

Selective sampling has been done as per Ap-
pendix B2 to illustrate the maximinm number
of hours of operation of certain machines, cor-
responding to the number of vears the machines
have been in use.
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It mav be seen from this Appendix that some
of the machines have clocked 20000 hrs. to
30000 hrs. in a period of 10 vears (o 15 vears,
Some items of machines—principally Cranes,
have clocked more than 40000 hrs. in a period
of 15 to 18 years.  As opposed to this, in cer-
tain cases, the muachines have docked less than
5000 hrs. cven in a period of 10 to 14 years.

In rclation to annual atilisation of machines
during the last five vears, preceding end of
1970, a scparate analyvsis has been made for
the five major categorices of cquipment, viz.,
Fxcavators, Crawler Tractors, Dumpcrs, Moto-
rised Scrapers and Cranes. This is given in
Appendix 2.2, Side by side, with the figures of
average total hours worked per vear per ma-
chine during the lase five vears, the average
annual utilisation during the entive period the
machine was in the use since the time of its first
commissioning, have also heen furnished there
in.

It mayv be seen from this Appendix 2.2 that
i some cases, the machines have heen atilised
for-more than 5000 hys. per vewr (these arve
machines purchased as late as 1069) vwhile some
of the machines have clocked more than 2000
to 2500 hrs. per vear, over a peviod of b to 6
vears of their service life,

As also alrcady stated, it has not been possi-
ble to get the necessary data regarvding miain-
tenance and vepuair costs of machines from
different users in o5 detailed a manner as the
Committee would  have normally desired to
have, It has therclore, been difficult to make
a clear assessment as 1o how cconomical iy the
operation of those machines which have al-
ready clocked 20000 hrs. 1o 50000 hys. of opera-
tion over a period of 10 1o 15 years. On the face
salue of these ligures, however, it can be only
stated that had the machines not been wseful
to the user in giving certain production at rea-
sonable rates, they would have discarded the
machines.

Henee, iv iy evident that the physical life of
machines in use varies from one user to another,
depending upon the conditions in which the
machines are used, the job application, the in-
put that is made by wav of yepair and main-
tenance costs cte, and the production thag is
if the
nwain assemblics and components of the machine
keep on heing replaced at periodical irtavals,
and also if such inputs by way of additional

obtained therelrom.  Generally speaking,



investments give o residual life in operation
with this investment, the user
continucs to cmploy the machines on the job.
The Rehabilitation and Reclamation Organi-
sation of Ministry of Labour, Employment and
Rehabilitation, has in fact, thought it prudent
to continue with the use of the old machines
in preference (o new machines as the resultant
cost ol the work done with then old machines
is cheaper compared to the cost of the work that
may be gencrally done by latest models of the
new muachines in the market.
of the growing cost of repairs (o the machine.

commensurate

This is mspite

8.3.7.2 Case study

In examining the issue regarding cconomic
life of equipment and the maintenance and re-
pair cost of machines, for Hlustrating the ‘Lile’
i use of machines, the Committee have come
across one example at Nevveli Lignite Corpora-
tion, where inspite of Caterpillar 1--8 Tractors
having initially worked for 15000 to 20000 hrs,
on the job, were subjected to major vepair and
overhaul in order to sustain these machines in
use for further spans of life. Normally, according
to the schedules previously laid down for life
of Crawler Tractors, these machines  would
have heen discarded when these had docked
10000 to 12000 hrs. of operation. However, in-
spite of rigorous working conditions as obtain-
ing on the Nevveli Lignite Corporation job, the
user could obtain useful service from the ma-
chines upto 15000 to 20000 hrs. of their opera-
tion and vet they decided on further repair
and overhaul of machines.

The work of repair and overhaul
ed to a private agency at a cost of Rs. 3,035,000
a wachine approximately.  The major items
of repair o be done to the machine incloded re-
placemenit of certain parts and reconditioning
of the others. A list of mujor parts replaced is
given helow,  Yrom the data reccived in this
commection, it is observed that it involved 1100
man-hours of skilled Iabour and 400 man-hours

"as assign-

of wnskilled labour to thoroughly . repair and
overhaul each muachine. The agency doing this
work expects thae the machines would perform
well on the job for 10000 to 12000 brs. atleast
with additional repaiv costs as may be nor-
mally expected to be incurred on riew wachines
of this class and category.

Hence, when these machines are finally dis
carded, these would have worked an average of
25000 hrs, approximately, While there is no
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doubt that a judicions decision for repair and
overhaul of such machines, which have been
in use for long periods of operation upto 15000
hirs. to 20000 hiy, would include consideration
of the repliacemont costs of the machine (at pre-
sent day market  value of identical mmachine—in
this case an indigenous product) and the cost
of repairs involved, the main point that gets
highlighted is that we can continue to use a
machine as long as it s considered econotnical
in operation, maintenance and repairs.

Major Parls veplaced.

Diesel Iingine

Water Pump.

Lab. oil Pump

Iuel transfer pump

Fuel injection pamp

Turbocharger.

Soarvtiere § gy

Slarling Engine,

Carburettor

Magneto

Oil pump

Clutch group.

Llectvical system

Generator

Starter

Regulator.

£

Flywheel clulch

Complete group.

Transmission

Oil pump assembly,

I'inal drive.

Oil pump assembly

Hydraulic system

Hvdraulic stcering pump assembly.

U'ndevearriage.

Track rollers

Carrier volers

Link assembly.

8.3.7.5 Lifr «

Major equipment users have rendered  in-

s adapled by wvarious users

formation regarding the life thev have adopted
for varions categories of equipment in ‘use with
them. The table showing the lives as adopted
is given at Appendix 8.3, From
tion tabulated in the appendix it can be seen
that there is o wide vaviation from aser to user,
in the tife of the same category of cquipment.
While most the users have reckoned lives
as per the the carlier
C.P.M. Commitiee, some of the users have re-
vised the lives as per theiv experience with the

the informa-

ol
recommendations of



the lives
To guote

machines. In most of such cases,
have received an upward revision.
an example, in a project, the life of "tractors
initially reckoned at 10000 hrs., was revised up-
wards to 12000 hrs., 16000 hrs., and still revised
to 18000 hrs. to 20000 hrs., as the machines
could still be profitably used on the job.
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8,3.7.4 Graphical rvepresentalion

To illustrate the economic life as delined in
para 8.3.6.5 graphically taking into account the
concrete examples and using data as received
from different users of equipment, examples
have heen worked out and graphs drawn, The
resultant shape of the graphs are given below: —
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Graple T relates to the ¢ase of Rear Dum-

pers.  In this case, the depreciation cost has
heen reckoned on  Declining Balance Method
at 259, depreciation (corresponding to 2 shifts

operation) of written down value each year,
while the repair costs are on  actuals  basis,
computed from the actual figures of annual ex-
penditure rendered by various users,

This graph indicates a point where the curve
giving the summation of residual value and re-
pair costs crosses the horizontal line of 1009 in-
vestment. If the replacement cost of a machine
remains the same as the purchase cost of the
original machine, the economic life may ba
taken as the number of vears corresponding to
this crossing point.



However, in actual  practice the purchase
price of .an cquipprent of the same specifica-
tion has an increasing trend in course of time
and the increase could casily be of the order of
6 to 79, every year. If this factor is taken into
consideration  the replacement cost of a ma-
chine in the course of 7 to 8 years would be
about 140 1o 1509, of the original equipment
cost. Therefore, instead of looking at the in-
tersection point of the curve and the horizontal
line of 1009 investment, one lias to scek the
intersection . point of the curve and a sloping
line going upwards from 1009, imvestment at
the initial‘ycur to 140 to 15094 investment at
the 7th or 8th year. If this is donc the economic
life will increase from 5 to 6 vears to .about
7 10 8 years. For our purposes the cconomic
life may be judged by such reckouing.

Similar graphical representation in relation
to Tractors (Graph II) however, lrads 1o a
little anumolous position, in as much as, the
economic life poiunt, in relation to 10084 of
investment cost occurs at the end of 3 vears’
life of the machive. In this case, the repair
costs relating to the Track Gioup and Under-
carriage items make the major poriion of the
repair expenditure on the machine.. 1If the
Crawler "I'ractor is to be equated to a pneu-
matic tyred cquipment, the cost of repairs to
the Vrack compounents may have to be treated
like the cost of repairs/replacement of tyres on
a poeumatic tyred machine. If that is done,
the curve relating to Crawler Tractors (Graph
1) would be similar to the one for Dumpers
and the ecopomic life point would arise in the
Jth to 6th years of work when double shift
work is involved. In respect of the item of
Excavators (Graph IV) the economic life point
would go heyond 5th/6th vear of service life
of cquipment and may touch 10411 vears ser-
vice life,

Above is only a graphical representation of a
possible methiod to be followed for determining
the economic cost life of a machine. However,
in actual practice, this is a matter of close
examination and study of the data vecorded
in relation to given items of equipment year
after year and cumulatively over the period
under consideration.

It may be stated that the determination of
economic life figures for such equipment can
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bs determined preciscly only in relation to such
jobs where the equipment is (o contivue work-
ing time after time, and not in relation to
time-bound programmes as in the cuse of the
Drigation and Power Projects. ‘The data so
collected in relation o Livigation end Power
Projects can at best be detailed and examined
for comparative cconomics of different makes
and models of equipment in the same cate-
gory under given conditions. This can lead
the prospective users of such equipent else-
where to make more precisc estimates of cost
of work with given itcms of equipment of diff-
crent makes in the same category.

3.5.8 Conclusion

Whatcever may be the physical life obtained
by various uscrs, one cannot divest fiom consi-
deration in this context the physical deteriora-
tion of the machines to the point of irs being
physically unable to  produce the profit or
break even the cconomy in relation to invest-
ment costs.  Hence, there would certuinly be
some physical limitations which may render the
equipment useless for any {urther use on a
given job. It is this consideration related to
experience in the use of particular items of
equipment undcr given job conditions which
belps in defining the physical life of the ma-
chines.

Granting that the input by way of repairs
would continue to be made in resworing the
physical impairment of the machite due to
ageing, given items of iachines may be kept
in use with profit for a given period of time
in years. The work pattern and the tntensity
of use of machine-—whether in single shift or
multiple shife and the severity of the job con-

“ditions, determine the extent of usage of the

machines time-wise.

Keeping in view the assessment -us above,
based on smuple analvsis of  the information
received, it can be generally stated that for an
average piece of earthmoving machine (barring
a few exceptional cases of clectric powered ex-
cavators), the average figure of service lifc
would be below 20000 hrs.,, corresponding to
a period of 8 to 10 years of operation. Without
getting inio the basic exercise for deternining
the cconomic life of equipment considering all
its aspects, the figures of life in years and ex-
pected hours of work have been tabled cut in



the statement at Appendix 84. "This table fur-
ther indicates the figures of percentage to ac
count for depreciation, the residual value and
the repair cost during life time for accounting
purposes.

It may also be necessary Lo indicate that
under certain conditions which may be very
severe (machines working on high altitudes and
hilly terrain, where road making ctc. is the
main job to be done by such machines) the
useful life (to give the rcquired degree of reli-
ability) of equipment in number of years may
be scaled down; but all the same, this will be
a predetermined factor before the cowmence-
ment of the work. The main idea is to write-
off the part of the capital cost (capital cost
minus salvage value) of the equipment over
a given number of years of life of machine by
any method of depreciation, as all methods of
depreciation amount to writing ol the total
cost of equipment over a given period.  The
work being done by Border Roads Organisa-
tion would fall in this category. Onc ‘of the
primary considerations that may prevail in such
a thinking of adopting a predetermined speci-
fied figure of uscful life for the machine under
such conditions would be, to assurc better re-
liability of machines under such difficule condi-
tion of work. In such a case, it will amount
to discarding the ecquipment somcwhat in ad-
vance of the expiry of the service life in ycars;
but in that cvent, the residual value of the ma-
chine would be more than the normal 109,
figare. The discard point in the life of the
machine and the residual value thereof, would
normally get' appropriately co-related, in the
table showing life at a particular time and the
corresponding depreciated value.

The recommendations for stipulating a fixed
schedule of life of machines tor replacement
purposes would be only for furnishing tenta-
tive guidelines and not for laving a rigid rule
to discard a machine when the operational
hours cross a certain figure already laid down
in the table prepared for the purpose. The
user must be guided by the record of costs main-
tained by him during the life of the machine
in use,

8.4 Major Repair and Field Repair Charges
over the last 10 Years, in respect of
Various Ttems of Equipment in terms of
(1) Sparc Parts and (2) Labour.
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8.4.1 Lilements of Repair Cosl

Coritinued use of cquipment results in phy-
sical deterioration of the moving components
and parts in a machinc.  This results in physical
impairment which further results in reduced
ctliciency in operation of a machine. Unless
timely action is taken to seize the rate of wear
on compouents, through timely repairs, or for
a complete assembly through timely replace-
ment of components, the machine may have to
be discarded when it has worked for a small
fraction of its expected scrvice life.  Such re-
pairs become necessary in part during the course
of operation of equipment, and these are then
termed as ‘Running repairs’, or ‘Field repairs’.
At periodical intervals in the operational ser-
vice of the machine, however, more intensive
repairs become necessary where the machine
has to be stopped and taken to a service shop,
or repair shop, and dismantled for a thorough
check up of the assemblics, sub-assemblies, com-
ponents  and  parts of the machine. The
repaits  resulting  from  such  periodic  che-
ckups at long intervals take the shape of “Major
Repairs”. The periods at which the running
repairs and the major repairs become neces-
sary, are determined by exercising preventive
madintenance inspections.

According to the system in voguc at present,
the users of cquipment classity the running re-
pairs as “Field repairs”, “Minor repairs” ete.,
while the repairs carried out at periodic in-
tervals when the machine is laid off from the
work are termed as “Major Repairs”, or “Over-
hauls.”

Normally, it is very difficult to lay down a
precise set of criteria for a classification of the
repairs as “Minor Repairs”, or “Major Re-
paivs”.  Occasionally, in the interest of sustain-
ing continuous production on the job with the
machines, it is customary to replace some of
the components and asscmblies on a machine
by new assemblies and components or reno-
vated /reconditioned assemblies and components
etc. Eventhough the cost of such replacements
is substantial in monetary terms, the fact that
the downtime of the machine for such complete
asscmbly replacements is much lesser than the
time normally involved in overhauling of ma-
chine, some of the users of equipment classify
such repairs as “Running Repairs”, or ‘field
Repairs’.  Cases have come 10 the notice of



the Committce where the “Running Repairs”
Charges far exceed the “Major Repair Churges”
for given items of cquipment, From standpoint
of economics of equipment, and the history of
performance of the nachine, classifying the re-
pairs as “Running Repairs” or “Field Kepairs”
and “Major Repairs”, is misleading. Tc is,
therefore, the considered opinion of the Com-
mittce to dassity the repair costs under one
head, not making a distinction between the
running repairs and major repairs.

The two major clements of cost involved in
repair costs are:

L. Cost of spare parts used for repairs and
2. the cost of labour.

The cost of spare parts makes the bigger part
of the total expenditure on repairs.

8.4.2 Composition of Repair Charges as Re-
cetved [rom wvarious Projects

It has not been possible for the Committee
to get data relating to repair charges over the
last 10 vyears in respect of various items of
equipment in terms of: (1) spave parts, and
(2) labour. Even to compile such isformation
for a period of five years has been problematic;
the main reason being that the records on the
extent of repairs are not kept properly by the
users of cquipment and are inadequatc.

Attempt was made to collect the informa-
tion from only 34 major users of construction
cquipwent in the country. Usecful data could
only be received from about 12 major users.
The data, as received, has heen compiled and
given in Appendix 8.5.

In some of the cases, it was difficalt to diff-
erentiate between the expenditure on spare parts
and lIabour, for want of proper records in this
connection. ‘The figures given in the Appendix
indicate the expenditure on spare parts and
labour combined for repairs to groups of ma-
chines category-wise. The year-wise expendi-
ture tigures indicate the cumulative expendi-
ture as a percentage of the iniiial purchasc
cost of the machine. Sampling of the informa-
tion, as obtained, has been done for graphical
representation  thereof in relation to principal
categories of machines. The graphs, based ou
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repair costs figures as actually 1endered by
various users, in relation to particular itcms of
cquipment, are at Appendix 8.6.

Bar Charts have also been drawn to reflect
the cxpenditure at diffcrent slabs of working
life of equipent—at 2000 hrs. intervals, for the
same item of equipment used on different pro-
jects. These charts show a wide vaviation in
the expenditure under different slabs which
could be attributed to variation in the job
conditions and also to variation in the mana-
gement efliciency.

843 Norms for repair cost

Almost for all items of equipment the repair
cost if plotted against opcrational hours will
tuke the shape of saw tooth pattern of a re-
petitive cycle with repair cost going up with
cach repetition.

Let us take the case of a crawler wactor. In
practice, the crawler tractor, as a machine,
would undcrgo major repairs, or a complete
overhaul after the first 3500 hys, of its working.
During that pcriod, the repair work would com-
mence with minor adjustments in the track-
group and in the diesel engine, whereafter,
till the wear and tear on track-group compon-
cuts reach  the permissible limits, the track-
components are rebuilt and re-used on the same
machine, or another machine. After the instal-
lation of the rcbuilt components, these com-
ponents give a life of about 509, of the new
components/parts, whereafter, these can be dis
carded and replaced by new components. Once
the ncw componcuts are fitted on the machine,
the cycle repeats itsclf with regard to the func-
tional repuairs to be carried out to these com-
poncnts on the machines, though in this in-
stance, after the first replacement of components
by new ones, the total cycle-time in the next
replaccment may be  somewhat shorter—say
807, of the first cycle time for replacement.
Thus, the repetitive repair costs take the shape
ol a repetiticy cycle.

Based on the consideration as above, relative
to the repairs on the track-group components
of a crawler tractor, the Committee have con-
sidered it necessary to assess or cvaluate the
repair costs of a given item of -quipment in
terms of groups/systems of which the machine



is comprised.  As an example, a rear dumper
can be breken up into 4 groups of compon-
ents: —

I. The power unit or diesel engine.

2. The cdutch and the transmission, or in
case of power-shift-transmission, the tor-
que converter and the power shift trans-
mission. '

The {inal drive.

A. The whecls together with braking sys-
tem.

The cyclic order of repairs on each one ot these
groups/systems on the machine, both i terms
of ¢ycle-time and the value of repair costs dur-
ing that cycletime, can be assessed and the
sum total of repairs properly tabulated com
mensurate with the opceration hours, relative
1o each cycle. Further tabulation can be made
to indicate the repaiy costs for progressive opera-
tional time intervals of 2000 hours, 4000 hours,
6000 hours (onwards with intervals of 2000
hours cach) etc. 'This would give an indication of
the spare parts consumption for repairs at given
intervals.

The above example avd the break-up of the
machine into groups of components, can find
extension in its application te auy 1machine
where the group mayv he of the seme pature
or slightly ditlerent, depending upon the type
and category of muachines in quesdon.  Yor
instance, in an eléctrically operated power sho-
vel, the groups would be slighidy diflerent,
depending upon the type of elecivical system
used and the particular mechanical systems on
that machine which are far different in nature
when compared to a rear dumper, a crawler
tractor, or a grader ete. The basic way of analy-
sing the position, however, remains the same.

Integrating the repair cost bhgures relative to
the groups/svstems of the machines, as indi-
cated above, in further relation (o the data
received by the Committee from various users
of equipment corresponding to particular items
and categories of machines and information so
tabulated graphically, a suumunary  statement
has been prepared in relation to live major
categories of machines to indicate the likely ex-
penditure on repair costs on, (1) crawler trac-

5]

tors; (2) rear dumpers, (3) motorised scrapers
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(1) excavators (diesel and clectric); and (5)
front-end loaders (wheeled). These norms are
tabulated in Appendix 8.7.

It may be stated here that this tabulation
at Appendix 8.7 is to furnish only a guideline
so that scaling for provision of spure parts can
be done on estimated basis by individual users
of cquipment, with the Larger objective of
keeping the stocks of spare paris to the mini-
mum possible limits in due relationship to lead
ume for procurement and the scale of consunp-
tion of parts at different stages of service lifc
of machines. Ultimately, the experience of the
users” of cquipment itsell would he the main
guiding factor in drawing up properly and
more precisely a scale of provision of spare parts
at different stages of scrvice life of particular
itetus ol machines working with them. The
latter case would particularly relate to such
users of equipment as arc engaged on produc-
tion work—muinly the mining sector. In rela-
ton to the equipment in use with the Driga-
tion and Power Projects, compilation of such
data would be more from the point of view
of beneht and guidance to the future uvsers of
tquipment for better precision in estimating
the provision to be made in the project esti-
mates on o account of cost of spave parts for
given items of equipment required to do the
work in a time-bound programme.

In the process of evolving norms for provi-
sion of repaiv expenditure at different stages
of service life of the machines, some weightage
has also necessarily to be given o the degree
of severity of the job conditions where the
machines are cmploved. The tables of norms,
s prescribed in Appendix 8.7 reflect work with
machines under average or medium conditions.
For the purpose of rclating this to the actual
job conditions obtaining under given situations,
a scparate table iudicating the multiplication
factors of cquiptment cost has been evolved and
the same is given ai Appendix 8.8. This table
detines repair provision during the life time for
“Excellent”, “Avcrage” and “Scvere” job con-
ditions. This is also further related 1o the iu-
tensity of usc of equipment according to esta-
blished work patterns——single shift or multi-
shift operation of machines.

The exact significance of dassification of con-
ditions as “Excellent”, “Average” and “Sevcre”
is further explained in Appondix 8.9 where,



according to the duty application of individual
items of machines, the particular areas which
would be classified under one or the other job
condition, are brielly described.

8.4.3 Scaling of Spave Parls

i the previous Report of the Construction
Plant and Machinery Committec (3954), it was
indicated that the requirement of spare parts
would take the following shape at different
stages of life of the machine:

Ist Stage . P 109,
2nd Stage . . . . 1597
3rd Stage . . . 259,
4th Stage . . . . 209,
Gth or last Stage . 20%,

The base for this pereentage was the total pro-
vision for spare parts during the life-time of
a machine,

The present pattern  emerging from - ihe
graphs dvawn on actual consumption’ hasis,
does not largely contribuie to scaling «s above.
This is rightly so because of the reason that
after cvery major repair and overhaul of ma-
chines, the maintenance/repair  expenditure
gets reduced wtil the time of nexi major
repair and overhaul. The resultant puttern of
cost of repairs to equipment takes a “‘saw tooth
pattern”.  In order, however, 1o indicaie the
expenditure over each vear of the scrvice life
of equipment or over cach slab of its 2000
working hours, the tables of norms prepared,
indicate cumulative total of the provision of
repait cost corresponding to particular time
stabs in the service age of the machines.. This
has to be particularly kept in mind if the total
reserve for provision of spare parts is to be
properly cvaluated. Tt must however, be parti-
¢nlarly mentioned that the purchases of spare
parts would have to be made commensurate
with actual needs based on the pattern of con-
sumption and the lead time for procurcment
as involved. :

844 Labour Cost

In relation to the clement of cost of labour
involved in repairs, the figures as compiled,
based on actual information received from some
of the users of equipment, indicate a large
amount of divergence.  The luhour charges
expressed in terms of cost of spare parts, vary
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from 7% to 30%. The Committee considers
that the labour charges may be fairly cstimated

at 109 to 159 of the cost of spare parts,

845 Estimation of Repair Cosi

I order to reflecr more precisely and practi-
caily the basis of estimation of yepair costs
ol equipment in terms of labour costs, the
Committee also took up with the uscrs of equip-
ment, the matter regavding ‘man-hours’ invol-
ved in repaiv and overhaul of different ma-
chine /assemblies/componenis  of  wachines of
different categories. 'The information so com-
piled, is given at Appendix 8.10. The man-hours

Ainvolved in repairs and the average amount of

expenditure on repairs used in the process of
such repair and overhaul, when co-related one
to the other, would also bring the figure of ex-
penditure- on labour to about 109 to 159, of
the cost of spare parts.

The
ouike assessment of the average figures of man-

Committee have wso considered 1o

hours involved in rebuilding of components—

specially, track  components of crawler trac-
tors.  The information is given in Appendix
8.11.

The estimated figares of man-hours involved
by way of labour for overhaul and reclamation
of components work will help the users of
equipment to get some of the serviceable parts
reclaimed by some of the established agencies.
In  relation to  track-components of Crawler
Tractors, some of the Government Departments
have established necessary facilities to do this
work with the help of specialised equipment
installed for the purpose. Some of the dealers/
suppliers of cquipment have also set up such
facilities in certain arcas of the country. Since
such reclamation process entails good deal of
cconomy through conservadon of  old parts,
(with 259, of the cost of spare parts as ey pendi-
ture on reclamation, one can casily get 509
of life of the new parts/componenis), the users
of equipment should make it a habit to resort
to such conservation programme of parts ra-
ther than keep replacing the old parts by new
ones when the old ones have been run to des-
truction.  This matter has been dealt with in
mote detuils in the Chapter on “Maintenance
procedures”™ as a part of the nreventive main-
tenance work,



8.4.6 Norms of Life and Repair Provision of
Tyres

In relation to the subject of norms for life
of equipment and the expenditure on spare
parts and labour for its repairs, it has also to
be mentioned that there are certain iteras of
parts used in the process of maintenance and
repaiv of equipment which are treated indivi-
dually and separately from the integrated ma-
chine units for purposes of accounting of their
repair costs or even depreciation. By this, the
reference is to items like tyres and conveyor
belts ete.

The item of tyres, in relation to mobile equip-
ment, is not included for evaluating the cost
of equipment. The cost of tyres is depreciated
separately and included in the hourly vse rate
of equipment, wherever such estimated use rate
charges are adopted for accounting purposes.
A separate figure of life of tyres is decided upon
by estimation consistent with the load to. be
carried, the average speed of vehicles, the type
of surface to be negotiated and above all the
rolling resistance of the surface over which it
plies.

8.4.6.1 Life of tyres

It is customary to work out the cstimated
life of such tyres hased on a number of factors
as given below,

Factors in Earthmover Tyre Life

Group U—Mainienance includes in fation

Excellent . . . . . . L1
Average . . . . R . 1.0
Poor . . . . . . . 0.7
Very bad . . . . . . 0.4
Group I1 —  AMaximum speeds

15 KM per hour . . . . . . 1.2
30 KM per hour . . . R . . 1.0
45 KM per hour . . . . . . 0.8
60 KM per hour . . . . . . 0.5
Group ITI — Cyryes

None . . . . . . . . 1.1
Moderate . . . . . . . 1.0
Severe, single wheels 0.8
Severe, dual wheels 0.7
Severe, tandem wheels | . . 0.6
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Group IV —- Surface

Show, packed, no road exposed Earth

Hard packed earth . . . . .
Soft earth or sand matinained . . N
Gravel road, well maintained. . . .

Soft, earth, some rock

Mud, ordinary .
Gravel road, poerly maintained
Mud, abrasive or with rock

Blasted rock

Soft coal .
Soft shale or limestone .

Granite, gneiss, trap, basalt, hard shale or lime-
stone . . . .

Slate or schist
Lavae, hard surface .
Obsidian, voleanic glass, flint . .

Black top

Clean, wet .

Cold weather . .
Hot weather, 75 to 100°F .
Very hot, over 100°F

Group V— Loads

Recommended by Tyre and Rim Assn, Full Load

509 underload
209, underload
10, Overload
209, Overload
40% Overload

Group VI—  Wheel position

Trailing

Front (non-driving)

Driving

Rear dump . . . . . .

Rear dump tandem
Bottom dump .
Scraper, self-propelled

Group VII—Grades, Drive tyree only

Level Firm Surface . . . . .
69, maximum
109, maximum . . . . . .
159, maximum
259, maximum
Loose or slippery surface
69, maximum
109, maximum
159, maximum

Group VIII—  Misceilaneons conditions and combinations

Favourable, or counteracting

None . '

Unfavourable

Very unfavourable . . .

=
SUE o oo

=
w

DS e o



Following is an example showing how the tyre
life would he worked out in relation to parti-
cular factors chosen from the above table, as
applicable for a particular job, where the tyred
equipment may be in use: —

Optimum tyre life 6000 hrs. or 100000 KM.

Example,

To determine the tyre life with the following
condition of working:

I. Maintenance, average— . . . 1.0

Il. Speed. 45 KM (maximum) . . 0.8
II1. Curves, moderate . . . . 1.0
IV. Surface, soft earth, some rock . . 0.8
V. Load, 209%, overload . . . . 0.8
V1. Wheel position, Driving Bottom Dump 0.7
VII. Grades, 10% maximum firm surface 0.8
VIII, Misc. condition, none . . . 1.0

Tyre Life— (6000 hrs. or 100000 KM) x1.0x0,8%x1.0x%

0.8%0.8x0.7%x0.8x1.0
=x 1720 hrs,
or 29000 KM.

8.4.6.2 Dala as collected on life of tyres

The Committee attempted to collect neces-
sary data from different users regarding figures
of hours of tyre life actually obtained on cer-
tain jobs. Unfortunately, it has not been possi-
ble to present a consolidated information in
this respect.  This is mainly due to inadequate
records maintained by the users of cquipment
regarding tyre life etc. All the same, in rela-
tion to the very few projects, from whom data
on tyre life could be obtained, the summary
given in Appendix 8.12 furnishes the relevant
information.

8.46.5 Choice of tyres for increased life

With the progressive development in design
of tyres to suit different working conditions
and job applications, the heavy duty tyres for
earthmoving machines and other similar heavy
machines afford the promise of longer lives in
use.  The only thing a prospective purchaser
23-2 CW&PC/ND)75
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of .equipment is to be judicious about, is to
make an appropriate choice of the best com-
bination of tread design relevant to particular
job conditions/applications, extra wear resis-

tant features, if any possible, to be included

in the design, the speeds to he negotiated and
the ambient temperature  conditions under
which these would be used. Lot of research
has been made by the original equipment manu-
facturers with regard to the type and size of
the tyres to be used on particular urits of
machines in specific context of the speeds in-
built into the units and the load to be carried
thereby. Extensive study has also been made
to withstand the heat gencration aspect in us-
ing such equipment on long haul distances
over rutted roads and over black-top roads.
The abrasive nature of certain materials like

Jron Ore etc., has also been tuken into acecount

to manufacture tyres which would not wear
out quickly and would cost the least per ton
of payload carried by the machines. Such at-
tention is necessary in selection of tyres for
given items of equipment, as is basically neces-
sary for making initial choice of equipment
of a certain design suitable for the given job.

8.4.6.4 Repair provision for iyres

I'he repair costs of tyres are penerally pro-
vided for in the estimates of houtly owner-
ship and operating cost of equipment at 159
of the cost of tyres over the lifetime of the
tyres,’

8.5 Summary of observations and recommen.
dations

Scanty foreign exchange resources and a late
start in indigenous manufacture of construction
plant and cquipment in the country, resulted
in increased dependence for import of equip-
ment—from whereas countries who could offer
aid loans/credits.  This afforded  restrictive
choice of equipment in various categories. The
resultant lack of standardisation brought in its
wake a rather unhealthy effect on ¢conomy in
construction /production costs.  Except for the
standard items of equipment of reputed makes,
the standard of performance of the imported
equipment has not come up to expected levels,
To some extent, any developing ceuntry has
to face such situations until even 4 partial de-
gree of self-reliance and self-sufficiency is built
up through development of local resources.



Such imports from restricted sources, lasting
for comparaiively shorter periods, could not be
properly supparted, regarding after-sales-service,
hy the forcign principals/agents/dealers/distri-
butors in India. Some of them attempted to or-
ganise themselves for such service only after
being declared as the accredited agents/dealers/
distributors.  Consequently,  the initial low
availability of some of these non-standard items
of equipment got further reduced. The utili-
sation of such cquipment has been therefore,
poor.

Eventhough, in absence of proper record
keeping on part of the users of the cquipment
regarding technical performance, cost evalua-
tion and operatienal data, it is difhculr to judge
the ecouvomic lile figuves of machines, the re.
ported figures of utilisation of equipment from
the date of first commissioning of machines up-
to November 1970, indicate that the machines
are kept in use as long as these can he made
to work.  Similar or identical machines have
clocked 5000 to 7000 hrs. in the course of 7
to 10 vears of ‘their operation with some users,
while with others, the corresponding figures of
fife have been intimated to be 20000 hrs. “and
above itoa similar period of time, or a little
longer. Accepting the principle that intensity
of use of cquipment and the input by way of
maintenance and repairs into the machines are
the two main factors based on which schedules
for working hours in life of equipment can be
defined, recommended fgures of life of ma-
chines in this connection, have been arrived at.

Information regarding wmajor repairs, and
field repair costs, including spare parts and
labour costs, have been made availlable by a
few users of equipment only. Based on a broad
spectrum of analysis of the information so re-
ceived, guidelines have heen established indi-
cating scale of provision for spare parts and
labour costs, These have been further related to
factors of severitv of job conditions. The Iabour
costs are rveckoned at 109 to 159 of the cost
of sparc parts. The tables showing provision of
repair charges can, therefore, he conveniently
used for scaling out the consumption of spare
parts, corresponding to a span of 2000 to 25000
hrs. operation of the life of the 1aachines.

In conclusion, it can be stated that {or tech-
nical evaluation of performance of equipment,

138

cost evaluation, cost effectiveness, defect analy-
sis, preventive maintenance methods of impro-
vement etc., it is essential that the users of equip-
ment maintain a proper record of, (i) perfor-
mance of machines; (i) the r:xpcndiim‘e on
operation, maintenance and repair; snd (iii) de-
tails of hreakdowns, defects, adjustments, modi-
fications ctc., etc. A proper review of these
records for given periods of time and on cumu-
fative basis year after year, would present a
clear picture to the equipment owner regarding
This would
also help in introducing methods for improve-
ment of pcr[o{mnm:r: in the methods of vse, in
carrying ont ‘
different systems of the machines; and in carry-
ing out repairs to the required extent for opti-
mum  ptilisation and production at least cost,

cconomics of usce of the machines,

any technical modifications in

Reconymendations

1. Bulk purchase of equipment of new makes
should be vesorted to only after (a) proper
tests and grials are conducted initially on these
machines by importing a small quantity into
the country; and (b) the technical modifications
on the design and construction {eatures that
way be indicated by the tests are properly
carried ont.

2. The rescarch and development organisa-
tion of the manufacturers of indigenous equip-
ment, besides making  research for hnprove-
ments in the design/systems of the machines
based on experience of the equipment users in
the field, should also make a continuous advan-
cement in the technical front to make the ma-
chines more productive at lesser maintenance
and repair costs.

5. Unless the items of equipment selected for
manufacture are those, which have been pre-
viously in use in the country and whose pcrfor-
mance has been found to be satisfactory, a proto-
type should be imported for rigorous tests and
trials for technically evaluating its standard of
performance before it is accepted for manufac-
ture in the country. Such selection of equip-
meng for indigenous manufacture may he doné
in association with the recommended Standing
Committee for Fquipment Planning.



4. Dctermination of a schedule for life of
equipment should no¢ be primarily related to
the consideration for accounting of deprecia-
tion costs. Instcad it should be related to the
subject of Equipment Fconomics. The cumu-
Iative costs ol depreciation, maintenance and
repairs over the service life of the machine,
should be the deciding factor. For this purpose,
clear records be maintained regarding cost of
maintenance and repairs,

5. Repair costs should be classified under one
head only without making a distinction bet-
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ween licld repairs/running repairs/minor 1e-
pairs and major rcpairs.

6. To gauge morce accurately the expected
costs of repairs to the machine, the machine
should be broken up into systews/components
~—power unit, clutch, transmission, final drive,
hydraulic system, eclectrical  system, hraking
system and wheels/crawler tracks, cte.  The
anticipated intensity of wear and tear on parts,
in individual components/systems, can be sized
up better by such analysis.






CHAPTER 9

HIRE CHARGES OF EQUIPMENT

9.1 Need for Hiring out Equipment

The rapid sirides made by the construction .

industry in undertaking large scale construc-
tion work according to defined time bound
programmes has made it nccessary that indus-
try should keep pace with the modern methods
and techniques of construction. This  has fur-
ther nccessitated intensive use of complex and
sophisticated cquipment on the job.  Such
equipment heing very cxpensive in terms of
initial acquisition cost, it becomes necessary
to evaluate preciscly as to how tar would it be
prudent to purchase the required items of
equipment for given jobs under execution
specially when these are to last for short dura-
tions, Most often, recourse is taken to assign
such jobs of short duration to contractual agen-
cies, unless the required equipment can be made
rcadily available for departmental use on that
job on diversion from some other jobs under
charge of the same project authovity or the
State where the work is to be cxecuted. Fur-
ther more, the construction work, besides in-
cluding the items of work where equipment is
to be departmentally used, also involves other
ftems of work generally let out on contract
basis to the contractors. Some of these items
may also, however, require the usc of some
muachines. In such an event, it becomes essential
that, if a contractor docs net have the required
machines as his own property and if the mach-
ines arc available with the project owning
authority, or can be arranged to he made
available by him to the contractor, the mach-
ines arc hired out to the contractor.

Yet in a few other cases, the contract bids arc
called for dlearly based on the understanding
that departmental machines will be hired out
to the contractors for doing a given item of
work within a period of time, which may ex-
tent over 2 to § years or even longer. Some
times, it also happens that inspite of the con-
tractor offering to use his own cquipment on
the job, due to unforeseen breakdowns of/acci-
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dents to his machines, he has to obtain on
rental basis some items of raachines from the
project authoritics, if the work is to be com-
pleted according to a pre-defined schedule of
timne.

9.2 Need for Evaluating Hire Charges
9.2.1 Compelitive Bidding by Contractors

Under such conditions to attract competitive
bidding from competent contractors, it becomes
nzcessary for the individual prospective bid-
ders to know the cquipment costs in relation
to-the time for which these would be required
to be used on the particular work under bid-
ding. Knowledge of such costs will provide in-
formation for the intclligent bidding. These
costs would get related to prices for peiforming
a unit of work to be done under contract. The
price of the unit of work, as part of the total
work to be done will be determined by the
bidder by his assessment of such production
in o unit of time. As an example, the contrac-
tor bidding for excavation work would deter-
minc the hourly production by a given combi-
nation of machines and the corresponding figure
of cost of owning and operating that cquip-
ment during the same unit of time viz, an
hour.

0.2.2 dAssessment of equipment cost by owner

The owner of equipment on the other hand,
would be more aptly concerned with the owner-
ship cost of the equipment, annual costs on
construction equipment taking inte account
the cost items, such as depreciation, interest
and insurance, which accrue even when the
cquipment is not being operated. Further more,
he also considers the elements of cost charge-
able to an individual unit of equipment for
scrvicing, maintenance and repairs including
repair parts and repair labour. A portion of
these costs may not look visibly expendable at
certain stages of life of the machine, when it
is let out to contractors on rental basis, specially



when the equipment is new,
wear and tear of the machine in use may cause
unnecessary expense on this account to arise
in the subsequent period after the machine has
been received back from the contractor. To
account for such a contingency, the cquipment
owner has to so distribute the elements of such
costs over the lile of the machine that through
uniformly levied or proxated apportioning of
expenditure as an hourly charge, he is assured
of recovering the total amount of expcense he

but the physical

might incur during the  service life of the
machine,
Such  assessment/evaluation, also helps the

the owner of equipment (A Government Depart-
ment) to judge clearly if the rates quoted by
a contractor, for an item of work on which
the rented cquipmcnt will be used, are rea-
sonable.

Accordingly, therefore, the cquipment owner
must also know his cquipment costs not only
on hourly and on annual basis, but for the
entire span of estimated life of cquipment in
qucstion,

9.5 Concept of Hourly  Ownership & Opera-
ting Cost.

The equipment owuner evaluates such equip-
ment costs on anitual basis mainly for  the
convenienee of annual accounting of expendi-
ture according to linancial years, as also to meeg,
in some cases, the provisions of the financial
rules i relation to Income-Tax Law eic.
When all the annual cquipment expense ele-
ments arve so grouped and averaged for a mach-
ine or for a group of like cquipment units by
an hour, the resultant figure of cost is termed
ag “Hourly Ownership and Operating Costs.”
0.3.1 Elements

The clements of costs as such are generally
classified as:

1. Depreciation.

2. Direct Costs.

a

3, Indirect Costs.

9.5.2 Depreciation

The item of depreciation is generally used
to signify the loss in value sustained by a unit
of equipment due to usage or elapsed time.
The depreciation charge may be based on com
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plete amortisation of ihe original cquipment
costs, or by providing for some salvage value,
This would be further dealt with scparately
under item “Ownership Costs.”

9.3.8 Direct Cost

Dircct Costs are those chargeable to an indi-
vidual unit of cquipment for operation, main
tenance and repair, and includes such items
as fucl, lubricants, repaiv parts and repaix
Iabour.

9.3.4 Indirvect Cosis

Indivect Costs include a broad category of
expenses which are lncurred for the upkeep
of the entire equipment and musi be charged
to an individual unit of cquipment by some
method of proration, Supervisory und Clerical
salaries, travel expense, public utility services,
maintenance of buildings, depreciation of shop
cquipment and office supplics are typical of in-
divect equipment costs. These may some times

booclassilied as “Supervision and  Overhead
Chavges.”
9.4 Hourly Ownership & Operating Cost for

Accounting Hire Charges

Another concepi of duassification of Owner-
ship and Operating Costs involves grouping of
elements of costs in a muanner so that the owner
of equipment can clearly visualise and assess
the financial liability that has to accrue to
him for keeping the equipment in good working
condition,

941 OQuwnershifr Expernse

The ownership expense in such a case, in-
cludes the elements of depreciation costs, inter-
cst charges on investiment made and repair costs
as well as any other taxes or storage and ware-
housing charges that may be incurred by him.
In brief, this would cover the cost of maintain-
ing the property/capital equipment to be hired
out, so that the normal requirement of recover-
ing the cost of equipment by the eund of its
economic life can be properly met with.

9.4.2 Operaling Expense

The clements of costs incidental to running
and maintenance of the machines—incuding
operational labour, opcrational supplies, main-
tenance supplies (but without repairs due to
normal wear and tear), and cost of any other



sundry items used in the process, are listed un-
der “Operating  Costs”, The details in this
respect have been elaborated in Chapter 18,

9.4.3 Proration of the Expenses

Proration of annual ownership and operating
costs on hourly basis in relation to particular
items of machines to be let out on rental basis,
then makes a part of the howly hire charges
of equipment,

The Indircet Costs or Supervision and Over-
head  Charges, similarly prorated on hourly
basis, when integrated with houtly ownership
and operating costs, niake the figure of live char-
ges of equipment,

9.5 Existing System of Hirve Charges
9.5.1 Collection of daia

The Committee, in the course of their deli-
berations on this subject, have collected data
from various Government Departments, Pub-
lic Sector Undertakings and Project Authorities
to - verity details of the prevailing practice in
assessment of rental rates or hire charges for
cquipment. ‘The details as collected in this ves-
pect, are given in Appendix 9.1,

9.0.2 Observation

A study of the details given in that Appendix
dearly reveals that there is no uniformity in
the method of assessment of the basis elements
of costs—ownership and operating cost, in ihe
rate structure of hire charges adopted by va-
rious users of equipment. Some of the project
authorities go by the stipulations in the State
PWD Manual which delines the hire charges
at @ certain percentage figure of the market
value of the machine per month. In other cases,
the hire charges are worked out to include the
clements of cost relating to ownership of equip-
ment and running and maintenance of equip-
ment.  Overhead, supervision and  establish-
ment charges are also levied on different pat-
terns suiting the convenience of the project
authorities, or Govanment Departments,

9.6 Assessment of Hire

Untform  Basis lor

Charges
In order to provide a wnijerm besis for assess-
ment of the element of cosis that should be in-
cluded in the rate zrruciure of hire charges
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for equipment, the following items would be
importanti—

1. Depreciation,

2. Interest Charges, on average annual invest-
ment.

5. Repair Costs,

+. Operational Labour Charges.

5. Cost of Fuel, Lubricants and greascs,
6. Maintenance Labour cost,

7. Cost of miscellancous/sundry items,

8. Overhead and supervision costs.

9.6.1 Depreciation
9.6.1.1 Concept of Deprecialion

Depreciation is the loss in valuc of the mach-
inc or other property with time. It is deterw
mined from total cost, salvage value and econo-
mic life, Total cost is the sum of the purchase
ptice, shipping and freight charges from place
of purchase to purchaser’s warchouse, costs of
assembly and ercction, and waxes, if any. The
salvage value is the minimum scrap value that
may be expected when the machine is comple-
tely discarded and disposed of. Fconomic life
is determined conventionally as the number of
hours in operation of the machine in its life
time,

9.6.1.2 Methods of computing depreciation

Depreciation may be computed by Straight-
line Mcthod, Constantraiio (The Dedlining
Balance  Mcthod), Some-ol-the-ycars-digit Me-
thod, or Service Qutputs Method.

9.6.1.5 Declining Balance Method unsuitable for
accounling of hire charges

A Contractor, in the event of owning his
cquipment for deployment on a given job,
would account for all such costs by way of
ownership and operating expenses of the mach-
ines, in the manner warranted by the Income-
Tax Rules. He would, accordingly, have the
choice  of adopting a  Declining Balance
Method of depreciation, when the amount of
depreciation of equipment (o be accounted for
year alter year, in the progressive opcrational
life of equipment, would vary ifrom year to
vear. Hence, for hire charges purposes, this
would noi be too aptly suited for evaluating
the element of depreciation cost,



9.6.14 Depreciation for accounting hire

charges

of

The Straight-line Mcthod consists simply of
dividing the total cost (Salvage value is not
considered for equipment given on hire), by
the estimated life of the machine. This probably
is by far, the most commonly used method of
computing depreciation, specially when simpli-
city of accounting alone is the main objective
in view and keeping a scparate set of books/
accounts for individual machines is to be avoid-
¢d. While in relation to cquipment in use with
Government Departments, the merits and de-
merits of different methods of depreciation will
be dealt with separately in Chaupter 15 “Ac-
counting for the ownership and operating cost
per plant hour”, for purposes of fixing a uni-
form procedure for hire charges of equipment,
the Straight-line Mecthod will be used.

0.6.1.5 Fixation of minimum charges to safe-
guard against under-utilisalion
. In relation to loaning of equipment on hixre
charges basis to contractors, certain specific si
tuations have to be taken into consideration. If
the hire charges arc fixed on per hour basis,
there is a chance of the machine being under-
utilised by the contractor with the reasoning
that the hire charges would be paid for the
actual hours the machine will be in operation
during the period of hire. In such a case, since
the depreciation would continue te accrue to
the owner of equipment during the idle period
due to under-utilisation, to safeguard against
such under-utilisation, it is considered to fix
basic minimum charges for different periods of
loan of cquipment on hire charges as follows:—

fa—

. Annual basis, corvesponding to 2000 hrs,
per year as a minimum charge,

2, Monthly basis, corresponding to 250 hrs.

as a minimum charge.

o

. Weekly basis, corresponding to 60 hrs. as
a minimum charge; and

4. Daily basis, corresponding to 10 hrs. as
a minimum charge.

0.6.1.6 Safeguard against the burden of idle-
time deprecialion
Further more, if a machine is given on rental
hasis for a period of onc month, whereafter,
the machine is returned to the storage yard
and keeps idle for an assumed period of two
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months, whereafter again it is rented out to
ancther contractor for a period of three months,
the depreciation would continue to accrue to
the owner of the equipment even during the idle-
timz period. Henee, with regard to the element
of depreciation, certain salcguards have to he
provided in the rate structure of hire charges,
so that the owner of equipment docs not have
to bear the burden of the costs of depreciation
for the long periods of idle time,

There are many conventional  practices to
provide for additional charges in the rate struc-
ture of hire charges to safeguard against such
burdens of idle-time depreciation on the owner
of the equipment. This has to be partially achi-
eved by considering the life-span of equipment
at a slightly lower figure than what is actually
achicved and considered in the Chapter 13
“Accounting for  Ownership and
Costs”.

Operating

Turther, the possibility of idle-time will he
more in case of hiring out the equipment on
hourly basis than the hiring on daily hasis and
in case of hiring out on daily basis than the
hiring on weekly basis and so on. For this pur-
pose, the rental rates for hiving out equipment
on hourly baris, daily basis, weekly basis and
monthly basis have to be assessed at certain
higher figures than the rates for hiring out on
yeasly basis. The additional hire rates as would
be charged on monthly, weekly, daily or hourly
basis, would cover a part of the idle-time
depreciation,

This classification of rental charges as
above, will be referred to in a subscquent por-
tion of this Chapter in relation to ownership
expense charges in the hire charges.

9.6.2 Interest Charges

The intercst charges are to be related to the
average annual cost of cquipment based on
the life of cquipment in number of years—-the
yearly lifc figuves being obtained by dividing
the total life hours of cquipment by 2000 hrs,
per vear.

The average annual cost of cquipment is
determined as follows:—
n -1

Capital cost of Fquipment X —
2n

where ‘n’ is the number of years of life of a
machine, The rate of interest per annum may



be taken at prevalent figures at the time the
equipment is given on hire charges basis.

9.6.3 Repairs
9.6.5.1 Accounting of Repalr Costs

In gencral, repair costs constitute certain
unknown factors in the cquations of the rental
cost and ecconomic Tife. The repair costs keep
increasing year after ycar with the progressive
ageing of the machine, FHowever, since these
costs have a vital hearing on the economic life
of a unit, these also have to be so accounted for
that the owner of equipment docs not sustain
a loss cven if the equipment is lec out on hire
charges basis to contractors for short periods.
Here again, it is considered difficult to put a
sliding scale for charging the element of  cost
of reapirs which may keep increasing as the age
of the muachine increases. The only possible
way to simplify the method of evaluation of
repair costs to be included in the vental charges
would be to consider the overall span of life
of the machine in number of hours, and deters
mine the hourly charge by dividing the total
repair costs for the life time by the total life
hours.

9.6.8.2 Scaling of Repair Cost

The total repair costs for the life of a mach-
ine would, howcever, have to he scaled out pro-
perly, keeping in view, the type of activity to
be performed by the machine, the job condi-
tions and the sttuation where it will work and
other considerations, as explained and delined
in Chapter 8,

9.6.4 Ownershijy Cost

09.64.1 Ounership Charges—relationship Wilh
rental basis
Referring back to the conventional classifi-
cation of perinds for letting out equipment on
rental basis to contvactors, as referred to in
paras 9.6.1 and 9.6.1.6 it may be indicated that
if, in rclation to a given item of machine loan-
cd out on annual hasis for a minimum of 2000
hrs., of work in a year, the hourly depreciation
and interest charges are ‘X, the corresponding
figures for hourly rate of depreciation and in-
terest expense for renting oult cquipment on
monthly, weekly, daily and hourly basis would
he as follows:—
Monthly basis
Weekly basis
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1.2 X per hr.
1.4 X per hr.
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Daily basis 1.6 X pex hr,

Hourly basis . 1.7 X per hr.

If 'Y’ be the repair charges of equipment per
hour, the ownership cxpenses for renting out
equipment on different basis will be as follows:

Yearly basis . X4-Y
Monthly basis o l.2X4Y
Weekly basis 14 XY
Daily basis 1.6 X4-Y
Hourly basis . 1.7 XY

In case the equipment works for longer dura-
tion—more than the minibiam hours referred
to in para 9.6.1.6 preceding, the carge  for
additional hours would be on pro-riata basis
at the rates mentioned for the corresponding
periods,
9.6.4.2 Foaluation of Ownership Cost

The owncership cost per year can be evaluated
from the following formula for determining
the ownership element of the hire charges
on vearly basis, monthly basis/weckly basis/
daily hasis/hourly basis:

Tl
b

~

the Capital Cost of cquipment in
Rupces excluding cost of tyres, if any

be

‘H* ‘he the life of cquipment in hours.

‘0’ he the number of years of lifc of cquip-
ment.

‘i’ be the Rate of Interest Charges per year.

‘R’ be the factor of cost of equipment as re-
pair charges daring the lile time (in-
cduding  price cscalation and  obsoles-
cence factor on cost of spare parts).

Ownership Cost per year

) . C
Depreciation per year e

) . G-l i
Interest Gharges per year = o X1

Depreciation-|- Interest per year == —— <4 1--
Repair CGharges per year -

Ownership cost per year BT

Otpnership Cost per Hour

Depreciation - Interest per hour =
Repair Charges per hour

Ownership cost per hour =

e [ m--Di o1
BCEDEIRCILET ST e
" TTI0 j



0.6.4.5 Table

A table indicating the life of cquipmeut in
hours/years, the ratc of anual  depreciation,
the cost of repairs for average working condi-
tion - inducing escalation and obsolescence fac-
tor on cost of spare parrs and the figures of inte-
rest charges at 6%, of average annual invest-
ment, corresponding to the figures of life in
years of different items of machines, is given
at Appendix 9.2, The total covers only 24 items
of equipment which are generally let out on
hire to contractors by the project authorities/
owners of equipment.

Should there be any other items to be let
out on hire charges, the broad outline of cva-
lnation of different clements of ownership ex-
pense as given, may be adopted as guide line
in working out the figures in relation to parti-
cular additional items of machincs.

9.6.5.1 General practice

9.6.5.1 General practice

The other main element of cost in the rate
structure of hire charges is the operational
costs, These would bear a direct relationship
to the number of hours of operational of mach-
ines in a given time except for the cost of oper-
ation and maintenance labour employed as
such staff is paid on monthly basis irrespective
of the number of hours a muachine can work
in a given year, or a month. It Is a connmon
practice to permit the contractor to incur
expenditure on this account by himself if the
machines are given to him on rental basis for
long duration of time. If the departmental
labour is operating the equipment and all
supplies of fuel and lubricants and greuases cic.,
arc made by the department, this charge is
included in the hire charges figures. This hap-
pens mainly when che equipment is given out
on hire charges on hourly basis or daily basis
and in some cases, cven on monthly basis.

9.6.5.2 Lwaluation of operational cost

It is also gcnerally necessary to evaluate
the cost of operation on hourly basis specially
when the equipment is hired out on hourly,
daily or monthly basis. In such a case, the
clements of cost in operation (items 4 to 8 in
para 9.6 ahove), have to be clearly assessed
and summed up and then distributed over the
figure of anticipated daily/monthly/yearly hours

The operating cost per hour can be evaluated
from the following formula, This is for rough
estimation purposcs only,

F—Dbe the fuel consumption per hour.

L—be the labour charges (Opciation and

maintenance per year).

T—Dbe the cost of tyres in Rupecs,

h—be the lile of tyres in hours.

r—Dbe the factor for repair charges to tyres

as a cost of tyres,

n—-De the life in number of years,

H—Dbe the life in number of hours.
Operaling Cos!,

Tuel Charges per hour . . = F

Lubricant and sundry items per
hour . . . . = 0.33F

Labour Cost per by, . B

Tyres, if any . . .o
Total : F+0.33 F-"---—I-ﬂi A
‘ ’ ’ H "H &
Lan T
1.33]”—[»?4——“—( -1} e e 2

9.6.6 Supervision and Querhead Charges

9.6.6.1 Fvalualion

To meet the expense of supcervision, account-
ing and other contingencies arising in the pre-
sence of linison between the equipment owner
and the contractor, to whom the cquipment
is let out on hire, the expense on this account
incurred by the cquipment owner is to be
evaluated in terms of an howly charge by way
of overhead expense. This may vary from
work to work and from one situation to ano-
ther, depending upon the size of flect of mach-
incs let out on hire or the type of work spread
on which the machines arc employed. This can
he generally evaluated by the equipment own-
er himself, but as a rough approximation, this
may vary from 109, ro 15% of the totul hourly
ownership and operating  expenscs, Provision
[or overhead charges must thevefore, be always
made in asscssing the final rate of hire charges
to be levied relative to items of cquipment
rented to contractors.

0.6.6.2 Element of cosi Lo be include
The overhead charges would include the
wages and other emoluments payable to the



staf deputed for supervision and inspection
ete. of the machines, as well as the other items
of cxpenses generally incurred by the equip-
ment owner in providing transport to such
stafl, the cxpense on account of residential
accommodation, water supply, electricity char-
ges, functional benelits, over-time paymants
ctc.

9.6.7 Inlegration of Ownership and Operalion-
al Costs on hourly basis
Considering the clements of costs as above
by way of ownership expense and opcrational
expense of machines to be let out on hire, the
following formula 10ay be used [or this purpose:

9.6.7.1 Ownership Cost

Depreciation and interest G (1+i(l'1+1) ;L X
charges per hour - Hi 200§
RrC
Rupair Gharges per hour = -—I_TC‘ Y
i+ o 1
Ownership Cost per = %%!1+Km;)+R)-X+Y
hour L - J
Substituting the figures H = 10,000
of i =6
n =5
R =1
ship Cost carly = 2.18 G er hour
bOa\;fiI:era ip Cost on yearly 10,000 P
. . 2.18C .
Minimumn  ownership cost = 10000 x 2000
peryr, ’
_2.18¢C
5
= 0.436 C
Minimum ownership cost _ 1.2x% I.IB-I—ICX:EJO
per month 10,000
= 0,0601C
Minimum Ownership cost - 1.4 >\ 1. 18‘+IC><60
per week 10,000
= 0,015912C
Minimum Ownership cost _ ?,6><1.81+ch 10
per day 10,000
== 0,002888
1.7%1.184+1
Minimum Ownership == l———r~--~—j———(3
10,000
costfhr,
= 0.0003006 C
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9.6.7.2 Operating Gosi
Jg)}ier:x,ting expensc/hr. = 1.33 % -+ r—fl[:—(lmk r)

H =10,006
n =5

r =0,15

b =2000

aap . OL T .
L 5T
2000 ° 2000

1.33F +

cep L L1
133 T s

0 9.6.7.3 Ouwnership & Operating Gost.

On Yearly basis . X+Y+Z

On Monthly basis | 12K Y2
On Weekly basis A XY
On Daily basis O X4YHZ

On Hourly basis LLTTX Y 4+ Z

9.6.7.% Ownership & Operating Cost.

Assuming overhead chaiges at 12,59, of the
Ownership charges and the Opcrating Charges,

Total rental charges would be as follows:—

Ou Yearly basis . .
On Monthly basis .

On Weekly basis

On Daily basis

On Hourly basis

25 (XY 42

L1125 (1.2 X4Y+2)
L1125 (14 X+Y+2)
L1125 (1.6 X4+ Y+Z)
L1256 (L7 X+Y+2)

The final equation, as it results from the
above formula, dearly expresses the hourly rate
of ownership and operating expense. This pro-
vides a ready reckoner for assessment of the
hourly ownership uand operating cxpense in
rclation to given items of machines in terms
of acquisicion cost thereof. It is, howcver,
pertinent to mention that in working out the
exact figures of hire charges the excrcise should
b ecompleted as a whole and the resultant equ-
ation as devided above, may be used for rough
estimation purposes only.

0.7 Terms and Conditions

In what has been stated above, in this Chap-
ter, the basis of framing hire charges for
cquipment has been explained in details. In
order, however, to safcguard the interests of
the cquipment owner with vespect to recovery
of annual equipment costs in full, simultane-
ously providing for likely expenditure on re-
pair and overhaul of equipment, it is most



essential that the agrecment to be sighed bet-
ween the equipment owning authority and the
contractor who takes 1t on rental basis should
make clear stipulations  with  regard the
tollowing itenms: —

Lo

1. Rental Period

2. Rental Rate BDasis

Over-time Rate Basis

4. Terms of Payment

Loading and Freight Charges
Notice of Return or Recall
Sub-leasing of Equipment

8. Reclocation of Yeuipment

9. Repairs and Mainienace

10.

Inspection.,

0.7.1

Whereas the cquipment owning  authority
would be in the best position to prescribe sui-
table terimg and conditions in relation ‘to all
other items listed above, in relation to “Rental
Rate Basis”, “Repairs and Maintenance” and
“Inspection” certain explanation may be neces-
sary, if a wniformity is to be maintained by
all concerned letting out cquipment on hire
to contractors. 'This is  cxplained in what
follows (based on typical provisions made  in
such contracts in USA; this is for guidance

only).

Ouwner to Prescribe terms and condilions

0.7.2 Renlal Rale Basis

Normal basis of asscssment of rental rate has
been defined in respect of ‘Owncaiship Cost’
and  ‘Operational  Costs’. Situadons  have
however, occasionally arisen when a contractor,
having taken cquipment on vental basis from
the project authorities for long durations of
time—2 to 3 years, has contended that he can
ensure sustained maintenance and repair of
cquipment for proper eflicicncy in operation,
only it the work of repairs 10 equipment is lelt
to him, In such a case, the entire expense on
repairs to cquipment s offered to be borne by
himi. He has accordingly, further suggested that
the clement of cost on account of repair char-
ges o cquipment way be taken out of the
hourly hire charges higure. Whercas in princi-
ple, this is a reasonable demand, but considering
all other aspects, this may not be a prohitable
proposition for the cquipment owner to ac-
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cept, specially when a piece of new machine
is hired out to a contractor and he uses it for
a period of two years or about 4000 working
hours and then returns the  machine to the
equipment owner, i such a case, the actual
repair charges of the cquipment as may possi-
bly be incurred by the contractor, may not he
commensurate with the intrinsic wear and tear
sulfered by the machine during that period. The
magnitude of repaivs that would  be actually
imvolved, when the machine is returned to the
equipment owner, would be an additional bur-
den to the equipment owner for which he has
not been properly compensated, if the clement
of rcpair charges/cost is completely discounted
from the rate structure of hire charges. If, how-
cver, the contractor is reasonably expected to
use the machine for its entive life span, on the
Job he is exceuting, the cquipment owner can
consider this element of cost to be discounted
from the rate structure of hire charges. In ac-
tual practice, such a condition can be seldom
met with; and most often if the contractor has
to usc up the machine on the work awaided
to him on contract, he would opt to own the
equipment even though the initial expenditure
on acquisition of the machine may be incur-
red by the project authoritics. Recovery of the
cost of equipment in such a case, is made from
the running bills of the contractor for the given
itenas of work, Hence, to avoirl any ambiguitics
in this regard to arise ar later date, it 15 consi-
dered advisable that the rate structure of hire
charges on account uf ownership expense should
include the clement of cost on vepairs and the
repaltrs be carried out by the equipment owner
at his  own cost periodically, To the extent
any runuing repaivs are to be carvied out by
the contruactor, certain amouni of rebate could
be given to the contiactor, commensurate with
the actual expenditure on this account with
the knowledge of the cquipment owner,

It is, therefore, considered essential that in
inviting bids from the contractors for given
items of work where the departmental machines
would be let out on hire charges, the Rental”
Rates velative to particalar items of machines
must be clewly meudoned in the notice invit-
ing tenders for the given items of works, Un-
less this is done, unending disputes and con-
troversies arise in the matter of assessment of
recoveries made from the contractors,

to be



9.7.3. Repairs & mainlenance

The lessor is generally required to supply the
equipment in good operating condition. The
lessee  acknowledges by signing the contract
that he accepts the equipment as being in good
operating condition. Lessce also is to agree thai
he will pay extra all costs of repairs during the
rental period, including all labour, matcrials,
parts and other items, except for normal wear
and tear.

Normal wear and tear is defined as use of Lthe
cquipment under nerinal working conditions
with qualified personnet providing proper oper-
ation, maintenance aud service, If repairs cx-
ceeding the normal wesr and tear are neces-
sary upon return of the equipment, the lessor
is authorised to make such repairvs and bili the
lessce,  The lessce agrees not to cover, alter,
substitute or remove any identifying insignia
displayed on the equipment,  Lessee will not
permit cquipment to be abused, overloaded
are uscd beyond its capacity.

0.74 Inspection

Belore taking over the equipment on rental
basis, the lessce may like to inspect the cquip-
uient,  If such inspection is not donc by him
as a party to the agreement, but he deputes
an agent to carry out the same. to the cost of
such inspection will be borne by the lessee. In
any casc, it would be incurabent on the lessor
to supply the cquipment in good order and
if, in the course of such mspeciion, any defici-
encics on repairs get indicated in order to put
the machine in good  workin gorder, these
could be made good or carvied out by the lessor
prior to handing over ithe  machine 1o the
lessce.

On the other hand, the lessor will have the
right at any time, to inspect his own cquipment
and will be given free access to it as well as
the nccessary facilities to accomplish the ins-
pection.

9.7.5 Collection of Dala

As an important part of the inspection, will
be the collection of data in relation to hours
of operation of cquipment, fuel censumption,
lubricant consumption and the visible wear and
tcar of the parts/components of the machine,
the lessor may devise certain proformae for
reporting upon the operational  performance

and maintenance of the equipment so that re-
covery of rental charges is also facilitated.

A set of proformac that may be prescribed for
this purposc arc the following :—

I. Daily report of operation of equipniciit
given on hire.

2. Daily report of repair canied out to
equipment given on hirve,

Q

3. l)aily maintenance repoit,

Appendix 9.5.1 to 9.3.% indicates these speci-
men [orms.

9.8 Sumnary of Observations and Recom-
mendations

The number of private agencies/contractors
in the country, who own the cquipment for
construction works, is very small. An average
contractor docs not cheertully accept the idea
of making huge investments in capital equip-
ment in view of the uncertainity of the future
potential of work on which he way use such
equipment, Hence, most of the contractors look
forward to taking eguipment on hire chargces
from Government ageacies fo- whom they have
to work,

In letting out the machines on hire charges
Lo contractors, the equipruent owner feels con-
cerned with recovery of investment Costs—capi-
tal cost of equipment, interest charges and thc
repair costs at least in proportion to the time of
use of equipment. The contracis for hire charges
of equipment, unless are soverned by pre-de-
fined commercial or contractual terms and con-
ditions, gencrally raise  un-ending disputcs
between the lessor and the lessee,

Since repair costs are generally heavy and
indeterminate, he attempts to provide safeguards
at least for the cost that may acarue to him
in restoring the cquipment to good working
order alter its retwrn by the contractor, while
the contractor may attempt to make the maxi-
muim use of cquipment with comparatively lesser
input on maintenance and repairs. Hence, the
cquipment owner has to so construct the rate
structure of hire charges, that no loss is in-
curred in the process of hiving out of equip-
ment,

Since even the identical items let out to the
contractors may not have the same initial



purchase price or acquisition cost figures, it
is difficult to prescribe a rate of hire char-
ges for given items of equipment as a standard
for reference by all equipment owners/contrac-
tors, At best the uniformity in the elements
of costs in the hire-charges rate-stracture, and
the rate of assessment of cacls can be preseribed.

Recommendations

1. The rental rates or hire charges of carth-
moving and construction equipment should be
assessed at a uniform basis by the Government
Departments in the country and the following
clements of costs should be considered for this
purpose,

(iy Rate of depreciation;

(ii) Interest Charges;

(iii) Repair costs;

(iv) Operational labour charges;

(v} Cost of fucl, lubricants, greases ectc;
(vi) Muaintenance labour cost;
(vii) Cost of sundry items;

(viii) Overheads and supervision charges,
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2. Straight line Mcthod of Depreciation should
be adopted for calculating the hive charges. No
salvage value is to be considered in such cases.

3. To safeguard aguinse idle depreciation dac
to underutilisation of machines given on hire,
basic minimum charges for defined periods of
loan of cquipment should be fixed,

4. To safeguard against the burden of idle
depreciation diue to machines lving idle for
certain periods without being given on rent, the
following practice should be adopted to provide
tor the additional charges:—

(i) The life of cquipment be  fixed at a
slightly lower {igure than the normal
schedules for departmental inachines,

(ii) The rental rates of hourly basis, daily

basis, weekly basis, monthly basis, should

be assessed at a shightly higher figure,

(lii) The rate of higher charges for specified

items of equipment and the conditions

of contract should be clearly mentioned
in the notice inviting tenders for work
by the contractors where departmental
equipment will be hired out to them,.



CHAPTER 10

MAINTENANCE PROCEDURES

10.1 Definition

Briefly speaking, maintenance is the function
of keeping a commodity, a structure, an inte-
grated assembly/component, or a product, in
its original form, so that its functional pro-
perties do not deteriorate to a point where
it may involve hazards due to its growing
unsafe or result in loss in productive capabi-
lity thercof, if it is used for production.

10.2 Functions of Maintenance

The functions of maintenance can be sum-
marised colloquially in three words, “5EF,
OBSERVE AND SEIZE”. The importance of
each letter in these three words integrate some
of the important functions of maintetiance
engineering. ‘The functions connoted by each
letter of these words may bhe summarised  as
follows: —

Systems Planning, and its
Effective implementation
Economically, to
Obviate
Breakdowns through proper
Selection of good equipment with good
Engineering design features; and
Record Keeping, their
Valuation entailing
Expedition to timely action, and

Stimulating

Effective management; and
Inspection with

Zeal and

Efficiency.

The integration of all the factors, as above,
in the above slogan, is the crux of the main-
tenance engineering problems, where manage-
ment i directly involved to manage optirnum
atilisation,” maximum productivity, least down
time and minimum cost.

Seeing things with a keen eye, observing the
results of performance through vigorous ins-
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pections and analysis of records and getting
seized of the seriousness of the situation in case
the observations point towards scrious causes
for breakdowns and downtime of the inachine,
would largely define the responsibility devolv-
ing upon those who are assigned the task of
maintenance rclative to given cquipment or
plant.

10.5 Types of Maintenance

Basically maintenance can be classificd under
the following 3 categories: —

1. Scheduled maintenance.
2. Preventive maintenance.
3. Breakdown maintenance.

Before going into the functional aspects of
the above maintenance procedure, it is neces-
sary to summarise the present procedure adopt-
cd by different users, the details of the func-
tion of various types of maintenance will be
discussed in the later portion of the Chapter.

104 Maintenance Procedure as Adopted by
the Different Users,

The word ‘Maintenance’, as is gencrally un-
derstood in relation to most of the items of
construction plant and equipment, iy taken
to imply that a prescribed  and scheduled
maintenance drill, laid down in the form of a pro-
gramme, a chart and specification, be followed,
in respect of the particular grades of oils and
greases to be used, the points of lubrication to
be attended; the period of intervals at which
repetitive greasing or lubrication or oil changes
have to be carried out, or replacement of
filters etc., is to be made. The direct bene-
fits accruing from maintenance work generally,
or the cost saving implications of such main-
tenance, are not comprehensively understood.
After all, maintence helps reducing breakdowns
in equipment, and consequently helps reduc
ing downtime costs, besides increasing the pro-
duction by the available equipment through



its optimum utilisation. Hence, the amount
of investment in maintenance of equipment,
whether by way of personnel who would per-
form this work, or the facilities that would
make the personnel do it appropriately, would
pay much larger dividends in comparison to
such investment.

It has also been observed by the Committee
that most of the users of equipment are given
to the practice of breakdown maintenance
only. Attention is paid to the repairs of the
machine as soon as it is laid off due to some
or other trouble or a brecakdown. The pro-
verbial principle of “A stitch in time, saves
nine”, is seldom followed by lamige cross section
of the users of equipment.

10.4.1 Responsibilily in Mainlenance

There 1s no doubt that the programme of
maintenance based on the charts and the
specifications for periodical attention, hecomes
a routine affair with those who are assigned
with this work; but unfortunately, more often,
it gets to be a routine of a type, where the
person in charge of the maintenance work,
reduces his responsibility to the task of putting
only tick marks in token of attention having
been paid to specified items of  maintenance
work defined in the charts or specifications,
Many a time this is done even by sitting in a
cabin based on the assurance given by lower
staff that the work has been done. With such
a routine very little Initiative is exercised by
the maintenance personnel in the direction of
preventive measures  to be taken to avoid
mechanical  breakdowns the  equipment.
They are forgetful of the importance of the
proverh “Prevention is better than cure”. If
the cost saving implications of maintenance are
to be clearly understood, the maintenance per-
sonnel are to clearly comprehend that it is
‘Preventive Maintenance’, which is to he carried
out in a more rigorous manner than the pres-
cribed or schedule maintenance based on pre-
define dcharts or specifications.

i

104.2 Work assigned lo Junior Personnel

The general observation of the Committee
wit hregard to maintenance work done by the
users of equipment is that, while the pres-
cribed maintenance schedules relative to indi-
vidual makes and  models of machines are
prepared properly, the work is actually assign-
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cd to a team of junior personnel most often
mechanics only. The general level of intelli-
gence /skill of mechanics being what it is, they
follow the routine of maintenance work to
the extent of dispensing tuel and lubricants,
greasing some of the points or checking up
the tyre pressure ctc. They are not mindful
of the importance of other aspects of main-
tenance work, namecly, adjustments in various
systems, functioning of the various systems,
the condition of mechanical  systems on the
machine.

The mechanics  who are responsible for
maintenance work, do not always observe whe-
: passing  through the
nipples. They are satisfied with the task being
done to the extent that they pump the grcase-
gun a given number of times, at a given greas-
ing point and then forget about the rest of
the involvement in particular reference to the
effectiveness of such maintenance. It is general-
ly indicated maintenance
work does not include these items for proper
attention., While there may be no doubt, that
more meticulous care has to be taken for
giving attention to most of these items, besides
the routine lubrication, at periodical intervals
only, it is to be stressed that with a view to
obviating the chances of carly breakdowns on
equipment, the
machine has to be observed with a keen cye
through inspection by one of the senior per-
sons in charge of the maintenance team even
when the machine comes for routine mainte-
nance. Such keen observations by a senior main-
supervisor /inspector will go a long
way to reduce the incidence of breakdowns.

ther grease is grease

that the routine

the general condition of

tenance

104.8 Unhygienic Condilions

One of the most important factors to be
taken into account for even the routine main-
tenance is that of ‘Cleanliness’. The condi-
tions arvound the area where the maintenance
work is performed and the condition of the
servicing equipment, including containers used
for dispensing oils and lubricants, make a lot
of difference in the effectiveness of maintenance
of machines. Most often we run the hazard
of introducing foreign materials, grit and dirt



into various lubrication system if the cleanli-
ness conditions  do not prevail. The Com-
mittece have obscrved with sadness, the pre-
sence ot such unhygienic conditions in many
places during their visits to a number of work
sitcs where the equipment  was under main-
tenance.

1044 Improper Accommodation for — Mainte-
nance Work

Another point of ohservation relates to cover-
ed accommodation for maintenance work.
Whercas roof accommodation is provided by
way of sheds etc., for maintenance of machines,
the floors under these sheds are not pucca and
most of the times mud and dirt removed from
the machine gets piled up on the floor and
removed only at long intervals of time, Even
the storage of POL items is under very uatidy
conditions. The prescribed practice  of using
volume pumps, semirotary pumps and oil pumps
on top of the drums containing lubricants, is
not followed.

10.4.5 Operaloy’s Inspection

The Operator of the machine who has the
proper sense of feel, regarding performance of
equipment, is scldom made a partner in the
maintenance work. In fact, the Operator 18
In most advantageous position to place into
practice the six points of preventive mainte-
nance:

1. Execution of the maintenance pro-
gramme.

2. Visual and instrument check,

8. Feeling (heat supported by measure-
ment).

4. Lubrication.

5. Cleanliness.

6. Adjusting.

The Operator is the man who sense  the

possibilities of furure trouble on a machine,

His inspection reveals small problems. These
can be corrected before costly repairs hecome
mandatory, The operator’s inspection is at
the heart of any good maintenance plans,
Based on his report, systematic inspection pre-
vents premature breakdown and accident. It
is, therefore, of paramount importance that the
operators must be made partners in the main-
tenance programme,

25—2 CW&PC/ND/75
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1046 Inadequate  Training  Programme for
Maintenance Staff .

The Committce did  not come across any
training programme for maintenance staff at
most of the places. It is necessary to impart
hasic education to the maintenance crew re-
garding types and grades of lubricants to be
used on particular machines working on the
project, as also the proper maintenance drill
to be followed besides the routine and pres-
cribed maintenance illustrations in charts and
specifications.  The only  way of imparting
this education, as adopted by some of the
users of equipment is the preparation of speci-
fications of Iubricants, the intervals of change
of filters, the intervals of change of engine oil,
hydraulic oil, final drive oil, transmission oil
etc., and display these on painted black boards.
While it may be admitted, that an average
maintenance mechanic would be supposed to
refer to these blackboard specifications  while
dispensing Jubricants or greascs to particular
makes and models of machines, most often. the
available Iubricants being different from what
is indicated on the black-bouards, there ix possi-
hility of a mix-up in the grades of oils to he
used on different items of a machine. Cases
are not rare when use of wrong oils on diffe-
rent systems of machines caused serious troubles
and also serious damage to cquipment. It is
only through ‘in-service’ training programmes
that a better climate can bhe created for proper
maintenance programmes.

Personnel 1 Main-

104.7 Use of Unskilled
tenance Work

It has also heen observed by the Committee
that far too many people are emploved on
maintenance work.  Besides a host of mecha.
nics, a large number of helpers are also put on
the job. This results in wastefvl expenditure
on the maintenance cost of machines, besides
causing inapt attention to the particular work
to bhe done by the maintenance team.

10.4.8 Cleanliness of Machines

Another important aspect of maintenance
work for such  equipment is the occasional
steam bath to be given to them, or the pres
surised water jet  cleaning thereof. Tt was
only in rare cases that the Committee came
across such equipment heing available for steam
cleaning of machines, Pressurised water-jet



arrangement for cleaning was of course, availa-
ble at a number of places; but the frequency
at which the machines were subjected to the
cleaning exercise  was rather small. In fact,
the Committee observed that on some of the
jobs where dusty conditions prevail due to the
type of material being handled or the type of
duty being performed by the machines, and
with the machines heing located at somewhat
higher altitudes in humid conditions, the over-
heating of machines, or premature hreakdowns
due to heatiiig ctc,, made the owners of cquip-
ment discard the equipment at rather short
intervals in the life of the machines. The
dust had almost got caked on the exposed
surfaces of the machines getting mixed up
with lubricans and naturally, therefore, the
machines could not have been expected to per-
form any bhetter. Opposed to this. at one of
the locations, the machines working wunder
identical conditions, were pleasantly tidy and
clean. They had the steam jennies in use with
them; and they had made a religious practice
to giving the machines a steam bath once a
week. Most often it was at 100-hr. mainte-
nance time that such treatment was given to
the machine. The life of the machines at that
work-site was over 2 times the life obtained
at other locations. The dividends paid by
this littde attention to a minor raintenance
exercise, are very cvident to be over-emphasised.

10.4.9 Working Conditions

As alrveady stated ahove, the general under-
standing of the word ‘Maintenance’ limited to
the ficld of attention to the machines only.
Lack of comprehension of the important aspects
of this work, as illustrated above apart, the
basic  understanding regarding  condition in
which the machines have to work (and these
generally contribute to early breakdowns, up-
setting of adjustments or make the operation
of the equipment hazardous and unsafe), s
another important factor. This would speci-
fically start from the maintenance of the haul
roads to be negotiated by most of the equip-
ment or the maintenance of the borrow pits,
and the fill arca in so far as the working of
excavatars, tractors and dumpers is concerned,
Here is where the basic science of earthmoving
gets involved. Increased volling vesistunce due
to had surface of haul roads, soft surfaces caus-
ing penetration of tyres and corresponding  in-
¢rease in rolling resistance, sharp bends and
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curves, or steep gradients which cause logs in
speced and power, the rutted sarface which
put a curb with the speed of the units hesides
causing greater ammount of wear to the rubber
on the tyre surface, the extra wet conditions
some times, which cause dippage of tyres and
the resultant wear and tear and loss of tractive
eflort in the machine are some of the points
which cumulatively cause heavy loss through
reduced  production and quicker wear
various parts and components of the machine.

on

It is unforrunate that very little attention is
paid to this aspect of the work-—-haul road
maintenance, by a large number of users of
equipment.
cxceptions where model set up have been ob-
served by the Committee during their visits to

Here again, of course, there are

project ‘works; but by and large, this is one
area, where lot of improvement in maintenance
work is wecessary, Lo quote one solitary case,
which has come to the notice of the Committee,
the total

graders on a project, accounted to one hour

munber of  hours worked Dby the
per day, when equipment worth Rs. 8 to Rs.
10 crores was in use on the project, with the
total 100, The

gradients to be negotiated by the machines on

number of machines over
that location were also very ‘steep and due to

roads not being maintained  properly dust
clouds were raised whenever the machine passed
No wonder, the overall utilisa-

tion of equipment under such conditions, was

certain areas.
low.

10.4.10 Model Set-up

Opposed to this, the Committee did come
across model set ups where pressurised greas-
ing, with proper servicing equipment installed
under covered accommodation with  pucea
floors could be seen. Besides this, the persons
in chatge ol the maintenance did meticulously
observe the effectivencss of  maintenance, He
did maintain a proper record of all points of
attention, including adjustments, cleanliness,
observations regarding condition of the com-
ponents and assemblies, leakages of oil, loose-
ness of bolts etc. Tt was only on these few usery
work-sites and maintenance sheds where such
reporting system by the  operators could bhe

scen, though to a partial extent,



10.5 Scheduled Maintenance

‘T'his can generally be taken as the mainte-
nance programme prescribed by the manutac-
turers laying down a schedule for greasing,
lubricating, changing oil, cleaning of machines
cte.

Such maintenance work is generally carried
out by a tecam of service gang in the field unit
during the operating shifts, 1 between the
operating shift or alter the operating shifts as
the case may be.

10.5.1 Distyibution of
Work-sile.

Mainlenance Work al

At the worksites if each sct of service cquip-
ment has a tcam of only five men, including
one foreman or chargeman in charge of the
maintenance work, the work of maintenauce
can be done very elfectively.  While chargeman
or foreman would make gencral observations
and notes regarding condition of the machine
in specific coutext of adjustments based on
operators’ report, cleanliness, loosencss of bolts
cte., one person [rom the tean could attend o
the engine or power unit, the second one for
greasing of the points on the nou-cngine side,
the 8rd one to check up the tyres or undet-
carriage on the machine, while the fourth
may check up the water in the cooling system
and the level of oils in various other systems
etc. " As far as possible, except for the crew
who have to bandle material, the usc of helpers
may be avoided. This would help in establish-
ing a better standard of maintenance due to
better level of intelligence and skill on part of
the mechanics employed for maintenance work.
The expenditure on such trained mechanics for
maintenance work will be comparatively lesser
as a total, when compared to the wages of the
entire stalf on maintenance work, including a
host of helpers.

10.5.2 Use of Mobile Servicing Unils

On jobs where the number of machines em-
ployed is fairly large, or the equipment spread
is wide and the maintenance of machines is
to be done every shift, it is necessary to have
mobile scrvice units for such maintenance
work. These mobile service units cither on
wheels, or skid mounted, are placed at suita-
ble locations on the haul roads. FEach machine
is in turn stopped at such service points while
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it is returning from the 011 areca, after dump-

ing load. Here again, a tcam of five persons,
including  a senior  person—chargeman  or

foreman, is in charge of the maintenance work.
It normally takes 10 to 15 minutes only for
the maintenance work to be donce on one
machine with a mobile scrvice unit. In fact,
if this work is properly organised, it may not
take more than 5 to 7 minutes to service a
machine, by way of shift maintenance work.
The time taken, however, Is  commensurate
with the skill on part of the persons engaged
on the maintenance work. Here again, the
story to be told by the operator regarding
performance of the machine, is to be properly
heard by the chargeman, or foreman and taken
note of with judicious observation and assess-
ment.

10.5.8 Mainlenance of Crawler Lguipment

Maintenance of motorised equipment, where
lurge fleets of such equipment arc in use, is
generally done Dby mobile/skid mounted scr-
vice units positioned at suitable placed on the
Lanl roads. However, in respect of crawler
mounted equipment—crawler tractors and ex-
cavators etc., the scrvicing is to be done by
taking the service units to the machines
wherever  they are located. In case  truck-
mounted service units are in use and the work
paitern, shift-wise, is such as would permit
movement of these mobile units to the crawler-
mounted equipment, these could be used for
servicing of those crawler mounted machines
as well. Where however, round-the-clock work
is going on and the number of picces of
motorised cquipment is so large that the ser-
vice units positioned  along the haul roads
cannot be moved, separate provision for mobile
service units for scrvicing the crawler-mounted
equipment would be desirable.

10.5.4 Maintenance
tions

During 3-shifls  Opera-

It may also be a wise policy to consider
clearly as to what would be the periods dur-
ing which the equipment maintenance be
carried out. If the production work is to con-
tinue round the clock for 24 hours, it would
be necessary to attend to the daily maintenance
work while the machines are engaged on actual
production work; and the practice, as described
in para 10.5.2. for providing mobile service
units, could be adopted with advantage. In



addition, sometimes the interval between two
shifts (when a time gap between the 2 succes-
sive shifts is available in 3 shifts operations)
e¢nables the machines to he attended to for
maintenance.  ‘The excavators and crawler trac-
tors would mainly fall in this category. In
addition, it is a practice with some of the
equipment users that some of the pneumatic
tired units also are attended 1o for maintenance
during this time of interval between 2 shifts.
In case the feet of equipment has lurge num-
ber ol machines in it, a judicious combina-
tion of the two systems is adopted.

10.5.5. Timing of Maintenance Work,

L case of Zshifts work during the day the
work of maintenance on the machines is done
in the normal manner with mobile servicing
units, or in the field maintenance shop. In
case the time interval between the two work-
ing shifts is of the order of 2 (o 4 hours, there
is time enough for the inaintenance of the
machines during that period in field mainten:
ance shops. If the time interval between the
two-shifts is not large, after the 2nd shift and
during the period  between the night shift
and morning shift, the work of maintenance
on the machines may be done in separate
maintenance shift.  The timing of such sepa-
rate shift for maintenance can be changed ac
cording to convenience of work and the manage-
nent. For example, if two continiuous produc-
tion shifts get finished during the time from
6 am. to 10 pan, the maintenance shift
would be during the time 10 pa. to 6 am.
on the following day. At predetermined inter-
vals of time, say weckly, tortnightly or month-
Iy, the production shifts may be shifted by 8
hours in a calendar day, in which case, the
maintenance shitt which was timed for 10
panL to 6 am. would shifted to 6 am.
to 2 pan, and the production shifts would he
shifted to the period of time 2 P to 60w,
Such rotation of production shifts and main-
tenance shifts could be properly planued.

In certain locations
work s very wide

be

where the spread of
specially on canals, and
the operating and maintenance staff are situated
near around the sites of work, it is also cus-
tomary to have the maintenauce staff on the
job after 2 to 3 hours after the commence-
ment ol the production shift, so that they
may cover the maintenance of the machines
even during the interval

¥y
&

time between the
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two shifts or attend to some special adjust-
ments etc., even after the production shifts are
over.

In case the work is donc in three production
shifts round-the-clock,  the maintenance shift
timing is coincident with the production shift
timing. '
10.6 Preventive Maintenance
“Prevention is  better than  cure”. The
‘Preventive Maintenance’ controls repair costs
by preventing small  problems from turning
mto major invesuncnts by putting the ‘free’
imto ‘trouble free’;  contributes to long and
profitable equipment life; inHuences equipment
operation close to maximum rated capacitics;
guards against unscheduled  downtime; and
works against accidents involving people, pro-
perty and machinery.

10.6.1 Significance

Let us understand the significance of this
idiomatic phrase “Prevention is better than
cure”. What do we prevent in relation to
cquipment and in context of ‘Maintenance’.
We attempt to  minimise the downtime of
cquipment by seizing the opportunity to pay
proper attention to certain areas on thé equip-
ment, so that before the breakdowns occur,
preventive action is taken.  Prevention of break-
downus in turn ensures better availability of
cquipment for production work. Thus, through
such prevention  of breakdowns, we ensure
better production  with muachines. Through
such better production we attempt to achieve
economy in end cost of the product produced
by these  machines. Hence, ultimately the
“Preventive measures” get related to equip-
ment econoinics,

10.6.1.0 Liquipment Economics

The subject of equipment economies gets
into cnosideration right at the outset while
planniug for uny mechanised operations on a
given job. We look forward to having such
cquipment for given items of work as would
involve leust maintenance or where the sound-
ness of design of diffcrent  components and
systemis of the machine would ensure better
reliability and lesser incideice of breakdowns
or downtime. Even for similar machines of
different makes and models, relative considera-
tion would arise with regard to comparative

technical  characieristics of specifications and



cohstruction  features. The consideration for
selective choice of cquipment iy therefore also
important in relation to “Preventive main-
tenance”’.

10.6.1.2 Functional Aspects

The lunctional aspects of preventive mainte-
nance would include. (1) selection of cquip-
ment; (2) record keeping; and (3) care of equip-
ment. The importance of each one ol these
items is described below.

10.6.2 Selection of LEquipment
10.6.2.1 In-built features

Selection of machines play an important role
in proper maintenance. The inbuilt features
in a machine need proper study for selection,
so that the maintenance work is easier and
cheaper. For cxample, a machine with  life-
time lubricated bearings can be given pre-
ference to a machine where the bearing needs
attention every 8 howrs or 16 hours of opera-
tion.

In relation to major items of earthmoving
machines, these aspects of economy are pro-
perly integrated in the machines of differcut
makes and models as put on the market by
various manufacturers. In making the selec
tion of equipment initially, to meet the re-
quirements of a particular item of work, ‘one
has to bear in mind clearly as to what mainte-
nance features are built into the wachine, how
far docs the rated production capacity and
other specifications aptly suit the job require-
ments and above all, are the design features
compatible to the overall concept ol cconomy
in running, maintenance and repaiv ctc. The
extent to which the maintenance and repair
cffort will be comparatively lesser considering
“ready to use” machines ot different makes and
models, would help evaluate as to which parti-
cular make and model of the machine should
be selected for a given item of work,

10.6.2.2 Design fealures

While selecting a machine preference would
be given to the machine having good design
features to withstand the severity of work on
which it is to be employed and the quality of
the components and parts of the machine, so
that the machine does  mnot suffer frequent
breakdowns requiring maintenance  attention
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all the time. A decision to accept a design is
to assume the advantages and  disadvantages
associated  with it.  After all in  rclation t
earthmoving machines and construction plant
and equipment, the design of machines and
equipment are integrated units of economy of
production, economy of interchangeable designs,
economy of material  selection, cconomy ot
perfection, economy of sizc, cconomy of stan-
dardisation and simplification and cconomy of
method etc. It is this process which is termed
as “Selective choice of equipment.”

10.6.2.3 Tolal Cost

Brielly speaking, one is guided by the total
cost involved in life time of a machine in the
matter of operation, maintenance and repairs
ctc., for optimum production. A machine
having less maintenance cxpenditure over d
given period even though slightly costly at the
beginning, can be prcfcrred to a machine which
is expensive in the maintenance during the
period even though comparatively cheaper in
the 1nitial cost.

Furthermore, by selecting a piece of equip-
nicnt, the user of equipment must cvaluate the
reliability of the components and parts and
carry this over into the relative price of a
competitive equipment.

10.6.24 Standardisalion

This is one aspect of selection of equip-
ment for easier and effective maintenance work.
Non-standardisation causes problems in main-
taining stock of spare parts, providing adequate
facilities for maintenance and repairs and get-
ting properly trained personncl for operation
and maintenauce.
Critical — Analysis of  Equipment for
Betler Mainlenance

10.6.3

10.6.5.1 Break-up of equipment into components
and functional systems

The design and construction featnres of a
machine would cnable one to understand the
integration of components, sub-assemblies and
assemblics, which go to make picce of equip-
ment. 1t is this basic understanding of the
construction and design features of the equip-
ment which make the most vital and key point
for preventive —maintenance. After all, any
piece of equipment has to be broken down into



basic items of which it is comprised, so that
the arcas of maintenance are dearly under-
stood in relationship to the functions of each
such component. This facilitates the con-
venience of determining the particular causes
1.c;1ding 1o hreakdowns, intensity of periodical
inspections that would be called for to enable
clear assessment of the condition of the com-
ponents, the extent of wear and tear suffered
by them, the extent of life these components
will last in operation, and consequently, the
time when these would have to be repaired
or replaced. Abnormal wear of certain com-
ponents may necessitate clear insight into the
cause of excessive  wear, As an example, il
during the course of iuspection, it is observed
that a particular gear in a  gear-train, has
worn out cxcessively, the wmain canse for this
may have arisen out of the fact that the shalt
and bushing of another meshing gear had worn
out prematurely, resulting in excessive wear
in the gear tecth on the gear under inspection.
If such break-up of the components of an inte-
grated machine is not clearly understood, the
resulting cxpenditure for vepair and muainte
pance may be excessive upto the point of re-
placement of the whole assemblics in a machine,
or the wachine itself.

To illustrate the principle in practice, let
us refer to the crawler tractor—-a machine 1ost
commonly used in construction industry, mining
industry, road building, reclamation work, port
development etc., cte. The machine could be
broken up into the following  components,
group-wise:

1. Diesel cugine, or power unit.

9. Clutch and transmission.

3. Tinal drive with power-take-off.

4. Under-carriage and Track Group.

The systems on the machine corresponding
to these component  groups would be as
follows: —

1. The cooling system.

9. The clectrical system.

3. The fuel system.

4. The cengine as a whole  (besides the
above systeins)

5. The lubrication system.

6. The clutch.

7. The transmission.

8. The hydraulic system for transmission,
opcration, steering etc.

9. The final drive.

10. The power-take-off.

11. The track-dink-assembly.

12, Carrier and track vollers.

13. Sprocket and idler wheels.

14. Springs. suspension, draw-bar, equiliser-

bar etc.

In case apt attention is paid to the necessary
inspection and service of the systems as above,
one can be certain of trouble free performance
ot the Tractor as a whole over a fairly long
period of time.

10.6.3.2 Inspection—aid to analysis

The analysis of individual systems for ins-
pection and maintenance has to be in sympto-

matic terms. ¢ is, the break-up of the machine

into  mechanical systews, understanding the
ystems pmpcrlé' together with the components
that are involved therein, that the trouble-
shooting work or faultfinding work could be
clearly done and an assessment made.

Given below is a typical example to illustrate
the busic concept of how  such analysis of
ttoubles on the machine couid be made with
precision  and expedition. In practice, this
will be true of any machine whether inside
a workshop or a plant as a whole, or a piece
of earthmoving or  construction cquipment.
We have only to split up the machine or a
plant or cquipment into diffcrent important
integral componcents and systems and lay out
clearly an outline of the points of attention,
so that proper assessment of the faults or
amount of wear and ‘tear occuring in those
components could be checked in time.

For instance, if there is excessive wear on
the track rollers, on the idler wheel, or on the
sprocket, or cven in the track-links, one has
to. clearly understand after observation and
analysis, as to whether the track is mis-aligned,
is the track tension right, is there some mud
deposit making (he track-chain rather taut;
are there any loose nuts and bolts on the roller-
brackets; i3 here abmormal wear on the shaft

and bushing of the rollers or idler-wheel; has



the pitch of the track-links increased too mnch;
is the wear on the bushes and pins excessive;
or, has the depth of wear on the track-links
become rather excessive. It is by a process of
check and elimination that one could soon get
to the basic source of trouble in the track
system as a whole on the crawler tractor, to
know precisely as to where docs the fault lie
and what could be the consequences it that
fault is not remedied in time.

On the other hand, let us think of the per-
formance of the diesel engine on the crawler
tractor, If the engine is getting overheated,
one has to check up whether the cooling sys-
tem is functioning alright or not; what s
precisely wrong with the cooling system—it
could be, clogged radiator grill, muddy water
with silt deposit inside the header tubes, or
tank; ineffective lubrication system cven over-
loading of the machine in the duty being per-
formed ctc., etc. In addition to the cooling
system, the inside condition of the engine as

a whole, could at times contribute towards
over-hcating  of the engine. Tt the irouble-

shooting  process is properly resorted to in
determining the exact cause of the possible
faults that may be contributing towards over-
heating the engine, one could soon ger to the
precise cause of the trouble and attend (o the
same before the diesel engine on the crawler
tractor gets to a point

and overhaul is necessary.

where a major repair

10,6.3.8 Major repaivs—-—inference from inspee-
lion analysis

As a result of periodical inspections a clear
record is created of the pattern of wear and
tear of machanical parts etc. Judging these
measurements  relative to standard  mcasure-
ments of new parts and permissible limits of
tolerances and wear clear decisions can be taken
about the need for major repairs of any com-
ponent sub-assembly or the machine as a whole.
The need for major tepairs is thus usually
determined as a result of periodical inspections.

10.6.4 Record Keeping
10.6.4.1 Personnel [or record Reeping

An effective enginecring  and maintenance
department must be responsible for record keep-
ing, both for productive capahilities ol equip-
ment and for maintenance data. Often, a
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mistake is made by delegating this function to
a purely clerical departiment, which is not well
cnough acquainted with  the purpose of the
records, and as a result, may present computit-
tions which are either irrelevani, or mislead-
ing. Besides, thc conventional clerical system
is prone to relate all data to the end-product
of the operation (in terms ol profit per unit
cost of the product) though in engincering and
maintenance studies, this would not furnish
the detailed analysis as required.

10.6.4.2 Records lo be mainlained

The records should largely indicate monthly
costs of maintenance—cxpenditure on repairs—
availability and productive capacity.  Reasona-
bly accurate records kept continuously, give a
very accurate picture of the performance of
equipment, and are considered more valuable
than the results obtained by spot studies.  These
records may also give important information
for repair and replacement studics while would
cnable the users of equipment to make an appro-
priate choice of the equipment for the given
job with due regard to productivity and pro-
duction Records on history  of perfor-
mance of the cquipment has to be properly
kept. This would incade  starting from the
consumption of P.O.L. to the expenditure on
repair and  maintenance and the down-time.
Through such rccords the work on preventive
maintenance can be effectively controlled.

COStSs.

The records of wear readings and hehaviour
of different components and sub-assemblics of
the machine has also to be watched at regular
intervals. This would help in timely action
being taken for repair/rebuilding of the com-
ponents for extending its life and avoiding pre-
mature failures and discard.

10.6.5 Care of Equipment

10.6.5.1 Physical limilation

The main point in care of equipment is to
limit the function of a picce of equipment to
the physical limitation imposed by the specifi-
cation of the equipment for doing certain func-
tions. No doubt, adaptations can he made, or
modifications introduced, to make a piece of
equipment versatile for performing  functions
beyond those for which the machine has been
designed. However, the basic specifications
governing the design of the components cannot



be ignored. One of the pertinent things to
consider is to put a limitation on effort to
squeeze more production from a piece of equip-
ment than it has been designed to do. Many
a time, a 109, increase in productivity is gained
at the expense of a 509 increase in mainte-
nance cost. Here again, records can be used
to evaluate these factors; in such the
muaintenance organisation should be consulied
and their judgement respected.

cases,

10.6.5.2 Lubricalion

Another point for proper care of equipment
arises in good and constant lubrication, which
is ahsolutely necessary for effective preventive
maintenance, For maximum benefits, the points
for care in this respect, must be assigned to
a responsible authority, to carry out such a pro-
gramme, which is largely the scheduled main-

tenance prograrnme.

Provision of proper facilities for lubrication
and greasing etc., is the most necessaryad-
junce to the equipment il the care is' to be
exercised to the required degree. A compe-
tent Lubrication  Engineer can add a great
deal to the potential profits of any industrial
undertaking.

It is also necessary that a minimuam number
of brands and grades of greases and oils should
be put to use for the lubrication of various
machines at a given site of work. This will
not only help minimising the chances of mis-
taken applications and wrongful use, but would
also facilitate minimising  and simplification
for stocking and replenishment of these items,

10.6.5.8 Imspection

As mentioned in para 10.6.4., regular inspec-
tion of cquipment is another area wherc care
taking makes the results of benefits more mani-
fest. More money can be saved by finding
faults hefore major  breakdowns occur, and
therefore, this job grows in importance as the
cquipment gets larger and complex. A con-
scientious  inspection programme  would -go
alongwith the scheduled maintenance work.

10.6.6  Economics of Prevenlive Maintenance

The amount invested in preventive mainte-
nance by way of separate personnel to per-
form this work would pav back many times
through larger dividends. Most often, it would
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be convenient and possible to re-allocate cer-
tain functions to a group of sclected persons
from the existing maintenance personnel, and
therefore, no extra cost may even be involved.

Referring
machinery

to a piece of an

most popularly  used—a crawler
tractor, the value of track group components
on this machinc amount to about 20 to 259
ot the cost of the machine. The ageing qua-
lity of most of the items in the track group is
directly related to the quality of the compo-
nents—its capability of being  wear-resistant
due to the degree of hardness introduced in
the wearing surfaces. If the wear and tear on
the components is kept under watch, through
periodical inspections, at regular intervals, and
if the wearing surfaces are not allowed to wear
beyond permissible Iimits at which rebuilding
process is introduced, the whole s¢t of com-
ponents, or integral parts can be reclaimed for
conservation through  the process of rebuild-
ing by welding. This saves about 509, of the
cost of these components, or 109, of the cost
of the machine.

carthmoving

The dissertation as above, can be generalised
in extending the principle for application to
any components, or parts in various items of
equipment in use for production work in diffe-
rent fields. For this purpose the machine can
be broken up to various Systems as indicated
in para 10.6.3.2. above.

In brief the records 1o he maintained in
the history book and the vecords on preven-
tive maintenance arc to he carefully maintained
by a qualified engineer so as to make the pre-
ventive maintenance work easier,

The following example illustrates the eco-
nomy resulting from preventive maintenance
on the track components of a crawler tractor
and indicates the savings that may accrue.

Assumptions:

Preventive maintenance group to look after
20 tractors.

Assistant Fngineer 1 No. @ Rs. €00 p.m., 7206)Yr.
2 Nos. @ Rs, 400 p.m.. 9600/Yr.
2 Nos, @ Rs. 400 p.m,. 9600/Yr.
Clerk I No. @ Rs. 200 p.m., 2400/Y7r,
Tractor Cost Rs. 5,00,000—C

Tractor Life—8 yrs, or 15000 to 16000 hrs,

Supervisors
TForeman



Track Gomponents cost —~20%, of tractor cost,.Y.
Track life without P.M. 2000 hrs.
With P.M. & rebuilding--3000 hys,

Cost of rebuilding——25%, track cost—0.25...Y
Productive Capacity of tractor 3C,
Increase in production due to timely P.M. 5"},

Sauvings:
Gross savings in track cost during life:

3 track components = 3Y

Net saving deducting

rebuilding expenditure==3Y —-5 % 0.25Y.
= 1.75Y=0.35Q.

Production gain =30 x0.05==0.15C

Total saving =0.50 C.
Expenditure:

Pay of stalf per year . Rs. 28800

Pay ol'staff for 8 years Rs. 230400

Expenditure/Tractor  Rs. 11520

Overheads Rs. 8430

Total . . . Rs. 20,000 =0.04C

Ultimate saving 0.46C which comes to more than one
tractor for every 2.2 tractors.

I'ool-nole: 'The above example is purely illus-
trative of the point that proper pre-
ventive maintenance and rebuilding
operation c¢xtend  the life of the
components to a certain extent,  The
assumptions made are not relevant
to particular  job  conditions. In
specific cases, the basic assumptions
would have to be related to the
particular job conditions and appli-
cations obtaining there.

10.7. Breakdown maintenance
10.7.1 Unit Replacement

While from stand point of conservation of
parts as illustrated in the preceding paragraph,
the subject of unit replacement gets partially
covered by the preventive maintenance pro-
gramme (care taking part of it), there is yet
another aspect of the maintenance work which
has to he considered differently from the pre-
ventive maintenance. In fact, the word ‘Pre-
ventive maintenance’ should be understood as
“Corrective-maintenance”  distinctly  different
from the function “Breakdown maintenance’.
The ‘Breakdown maintenance’ results in repairs
arising out of deterioration suffcred by a
machine, or its components, in the course of its
use, accidents, improper adjustments etc. Such
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maintenance ariscs even in case of minor break-
downs where minor repairs in the machanical
systems may be called for. Opposed to this is
the repairs arising out of major breakdowns,
where, in the case of initial design of machine
incorporating features by way of replaceable
asscmblies, may facilitate immediate replace-
ment of the component for commissioning the
machine for ready usc again. I: is this aspect
which, under the concept of “Unit Replace-
ment  System”, reduces the down-time of
machines to the minimum possible. The main
cconomy, however, in this system hinges around
the fact that the worn out or brokendown com-
ponents should be repaired separately and in
least time, so that these can serve as standby-
unit, for unit replacement on any other machine
where a similar component suffers a breakdown,
subsequently.

10.7.2 Planning

The breakdown maintenance at times, calls
fora bigger task force for maintenance, than
is available. Any such situations can be tackl-
ed by apportioning additional staff or man-
power temporarily to meet this situation. How-
ever, one of the main requisites for mecting
the breakdown maintenance work is to provide
tools, handling equipment, welding sects etc.,
so that least time is lost in carrying out the
necessary repairs. Planning ahead of time for
man-power and tools and equipment for meet-
ing the requirements of breakdown mainte-
nance, commensurate with the size of fleet of
equipment, pays great dividends, as this would
reduce the loss in production time and make
it possible for the required targets of produc
tion to be fulfilled.

10.8. Functional Requirements of Mainte.
nance,

In addition to what has been indicated above,
it has to be mentioned that the functional re-
quirements of maintenance work heyond initial
proper sclection of equipment and inspection
and servicing thereof, would cover operational
procedures, efficient repairs, conservation and
reclamation, proper environmental conditions,
proper storage and ware-housing Facilities, and

above all, proper management.

10.8.1 Warchousing Factlities
The conscrvation and  reclamation process
has heen referred to in what is stated at para



10.7.1. The storage and warchousing facilities
make an equal item of functional requirements
in relation to preventive maintenance work in
respect of equipment, or its components. Con-
sider a machine tool being left in the open and
exposed to the vagaries of weather—sun-shine,
cold heat, dust etc., and on the other hand, a
piece of equipment stored properly in a pro-
per shelter in moderate temperature conditions.
The machine stored in the open would cer-
tainly get physically deteriorated much in ad-
vance of its normally expected age in opera-
tion, when compared to the age of the machine
put under proper storage initially. This can
be illustrated by the simple example thar a
piece of ball/roller bearing when left entively
dry even under a proper roof and stacked
properly in the storage bins may probably
rust very soon, if it has no suitable initial
coating with suitable rust-preventive lubricant.
Many such irems, very expensive otherwise,
have bheen lost due to inadequate attention
paid to their storage. 'This is the significance
of proper maintenance of a small item in stor-
age. A machine is built-up of a large number
of such components/parts and, therefore, if the
machines are not properly stored, these may
suffer physical deterioration.

Many more examples can be quoted relat-
ing to storage of tyres, batteries, wire ropes,
crank shafts, gaskets, lubricants, etc., etc, to
substantiate what has preceded. In fact, for
each item, there would be a clear and long
list of items for attention to ensure prevention
of damage to the parts, or to ensure long life
in service.

10.8.2 Planned Training

Before this subject is concluded, it may be
necessary to mention that to ensure proper
maintenance, right from the time any piece of
equipment is commissioned on the job, the
operational staff and the supervisory staft should
be fully acquainted with the machines they
have to operate and maintain. ‘This alone will
help to produce efficiently, safely and profita-
bly, the required product. .In fact, this would
help to search for more cfficient, safer and more
profitable methods to manufacture the given
produce. To provide for continual improve-
ment, there is an obvious need for a high
standard of competence among the ranks—
hoth of supervision and those being supervised.

162

To achieve this standard, planned training at
cvery level of the organisation is a definite
necessity. The trained operators and skilled
trainers would both combine to make the work
of maintenance much easier.

10.8.3 Performance Evaluation

It is for the management to establish a system
of performance evaluation for the equipment
in use. Such a system would render necessary
information to analyse equipment failures and
the owning authority or management would
pass on specific recommendations to the manu-
facturers of equipment on remedial measures
to be taken to prevent such failures in the
machines. The typical failures, if analysed
properly, would always help to locate precisely
the major cause contributing towards the

failure.

10.8.4 Management

To manage the functional requircments effec-
tively, the maintenance programme could be
summarised as follows: —

1. Assign responsibility for maintepance to
specific personnel.

2. Understand the system selected.
Adhere to maintenance schedules.

maintenance  records
(equipment involved, work done, per-
sonnel doing the work and the dates
when the maintenance is done).

4, Keep adequate

Use of lubricants and supplies recom-
mended for safe and efficicnt operation
of the machines.

(471

An effective maintenance system need not he
complicated to be workable, despite the large
variety of machinery that may he in use in a
given location.

10.9. Facilities for Maintenance and Repairs

One of the most important aspects of mainte-
nance work is the provision of facilities for
expedition, case and efficiency.

The requirements can be divided into the
following 4 categories: —

1. Workshop Hoor space (covered and un-
covered) for the repair and maintenance
work,



il i y i 3
9. Qualified and trammed personnel for
maintenance and repairs.
Proper cquipment and tools, and

4, Spare parts.

These are briefly dealt with below.

10.9.1 Workshap Floor Space
This is to be spelt out in velation to:—
(i) Field repair and maintenance shop.

(ii) Main workshop.

Whereas the principal details in this respect
will be given in Chapter 11, a brief explana-
tion of few salient points will be given here-
under,

Field Repair Shop

The scale of provision for floor space may
be gencrally estimated at 50 to 60 sq. ft. per
machine (where the size of the machine is
small), and 100 to 120 sq. ft. per machine (in
respect of heavy earthmoving machinery items).

Additional uncovered Hoor space—an cqu-
ally uncovered floor area—with concrete floor,
is also additionally required to be provided in
the field repair shop.

The maintenance shop should have a small
store for keceping the day-to-day fast-moving
spare parts and other hardware items, inclu-
ding filters required for the maintenance of
the machines. The . field lubrication and servi-
cing units may also be located in this shop,
where the mobile equipment working in the
field can be brought and serviced. The field
repair shop should be furnished with working
benches, racks, hand-tools,  lifting tackles,
mobile crane, portable welding equipment €tc,
for executing the repairs and maintenance work
with speed and efficiency.

Main Repair Shop

The subject of planning of a main repair
shop has been dealt with in details in Chapter
11 with respect to type of building construc
tion, the type and number of individual shops
that the main workshop would be sub-divided
into the equipment that will be provided in
each shop and the functions each shop would

perform in  relation  to general maintenance
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repair and overhaul of equipmcnt. These
points may not be discussed in further details
in this Chapter.

However, it may be mentioned that in this
case, the scale of provision for covered floor
area would be estimated at 150 to 180 sq. f.
per machine for a total number of machines
to be serviced in the shop. The uncovered
hard surface floor space in this case may be
2} to 3 times the area of the covered floor
space set aside for the machines.

The cost of the covered and uncovercd floor
space and the sheds to be provided may be
cstimated at 1.59% to 29 of the total cost of
equipment to be serviced in the shops.

10.9.2 Requirement of Personnel

The requirement of personnel or the strength
of the maintenance and repair staff would de-
pend on the size of the equipment fleet. It will
be further related to the pattern of work shifts.
The type of work on which the persons would
be employed would fall  under three main
categories:—

(1) planned maintenance and repair work;

(2) emergency — maintenance and repair

work; and

(3) work on preventive maintenance.

The scale of provision of staff in each cate-
gory will be as follows.

10.9.2.1. Planned mauintenance and repair work

Whereas the prescribed and scheduled main-
tenance of machines is always in  accordance
with a set plan—either prescribed by manu-
facturers/suppliers of equipment or according
to scheduling done by the cquipment owner/
user, it is always necessary to develop a dear
plan for the programme of periodical repairs
to the machines. The time span for such re-
pairs is determined by the experience of the
user when a machine has been in operation
on a particular job for some time. Where
large fleets of equipment arc in use and plan-
ned programme of such repair work would
clearly define the particular machines which
would be brought into the shops at particular
periods of time for repairs, Such repair
programme would  be a continuous affair
throughout the year,



fn relation to jobs involving concentra-
tion of cquipment in limited arcas, planuing
of repair work can be done for atleast 60
to 759% of the annual work load and all neces-
sary provisions made to carry out the task
successfully.  The programme would — addi-
tionally include the balance of the workload
arising out of unscheduled repair jobs being
assigned to the shops.

The Cotnmittee have  examined the pro-
grammes of maintenance and repairs as being
excecuted by some of the major users with a
view to determining the scale of provision of
skilled manpower for maintenance and repair
work. Based on the data received, it is consi-
dercd that this provision may be at the rate
of ‘% men for every ‘4’ machines for single
shift work; ‘2" men for every ‘3’ machines for
two shifts’ work; and ‘5 men for every 2
machines in 3 shifts’” work for maintenance
and repair of machines.

The skilled men would include persons in
the categories of,

(1) Mechanics—Senior or Junior;
(2) Yitters,

(3) Elcctricians; and

{4y Oilers and Greasers.

These figures are indicated for guidance
for purposes only. The actual requirement
would, however, depend largely on the type
of organisation created for maintenance and
repaits of muachines and the provisions made
by way of standby components and equip-
ment ete.

Requirement of personnel  for supervision,
which would include Foreman, Assistant
Foreman, Chargeman etc, would be of the
order of about 109 of the strength of repair
and maintenance personnel.

not include the
personnel—in the
As al-

The above cstimates do
requirement of unskilled
category of helpers/unskilled labour.
ready indicated in  Chapter 3, the practice
of employment of  helpers—one each with
every  operator/mechanic should noc be en-
couraged.  If the helpers have to render any
help, that has to be in the direction of handl-
ing heavy parts/components.  Such personnel
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should . normally be included in the gang of
“Riggers”—a colloquial term’ used for provid-
ing persons for haundling work ctc.  The
strength of helpers and riggers could also be
suitably controlled if recourse is taken to scien-
tiftc methods of handling heavy components/
equipment for repair work.  This will involve
a provision of adequate handling facilities and
tools—hand-operated cranes, lifting tools and
tackle, pillar cranes ctc.

The provision of unskilled persons for such
jobs may be estimated at 109% of the skilled
hands provided in the shops.

1t may be also essential to indicate that
planning of a programme ol repairs cte, should
be assigned to a scparate Planning Department
generally  attached to the large-sized work-
shops. This work has to be necessarily done
by qualificd Engineers who have a sound prac-
tical background of workshop processess and
adequate technical training regarding = pro-
gramming and scheduling of work. In addi-
tion, they should also have extensive experi-
ence in the field of maintenance and repair
work in' velation to plant and equipment in
use on the job. Petailed planuing by such
planning group would reduce the incidence

of emergency work being thrust upon the
shops.
10.9.2.2 Emergency  maintenance  and  repair

work

The emergency maintenance and repair work
would involve minor repair jobs or major
repair jobs.  This may occassionally he in
the nature of replacement of components on
the machine—using standby components  al-
ready lying repaired in the shops.

‘The requirement of personncel for this type
ol work may not always be possible to assess
precisely. However, an cxtra provision to the
extent of 109 of the requirement of staff as
provided under planned maintenance and re-
pair work may accommodate this additional re-
quirement of personnel,

10.9.2.8 Preventive maintenance

The number of persons required to carry
out the preventive maintenance work would
largely depend upon the number of machines
in use at any location or worksite or on the



total operational activity - as a whole.. [heir
main activity is to keep a close watch -on the
performance of individual machines so_that at
the tirme any defects are noticed in anv com-
pouents/systeras of the ‘miachine oy malfunction.
ing of the machine as a whole is observed, " a
clear analysis could he made of the causes con-
tributing towards such a condition of the com.
ponents/parts /machine..  Corrective--aetions- to
be taken as a result of such inspection/obsery-
ation would include adjustments, replacement
of parts/componcents, attending break-downs of
minor nature and finally the act of repairing
and overhaul of machines whenever necessary
or at periodic intervals-as per practice in vogue,

JT'he main objective for the preventive main-
tenance staff is to minimise down-time of mach-
iues and to ensure maximum availability.

_To quote an example, we may refer to. the
casc of an excavator in which few wires in some
of the strand. of the hoist ‘wire-rope had got
loose /dislodged from' the main  strands/wire-
rope. If corrective action is not taken -tn-time
to replace the wire-rope (unless it can be con-
veniently repaired) during the maintenance
time, it is likely that the wire-rope would snap
when the machine is engaged on production,
This would entail loss in production time which
may be of the order of half-an hour to one hour,
if not longer. Why lose this production time?
Why not replace the wire-rope when, the defect
is noticed by the maintenance team? Many
such examples can be quoted from the actual
experience in practice.

Normally, the requirement of personncl for
preventive maintenance work would be comm-
ensurate with the particular items of work team
would be assigned to carry out. Adjustments
regarding number of persons to be placed in the
team would have to be done from within the
overall provision of 14 persons per machine
for two shifts working; or 2 to 3 persons per
machine for three shifts working.

10.9.5. Maintenance equipment & Tools

Little useful purpose is served by establishing
a maintenance and repair organisation on a
project unless essential facilitics are provided.
1f this is not done, the unit Is ineflicient; and
it is found that necessary work is either not
carried out " or is performed indifferently
through the lack of the tools for the job,

Minimum requirements for a field mainten-
ance organisation, servicing an average mixed
fleet of plant, but capable of being varied to
suit individual cases, arc:—

(a) Fitting  shop cquipment, benches, vices,
cup-boards, racks, portable drills and
grinders, hydraulic jacks, crowbars, hand
tools, etc.

(by Lifting tacklegantry type or mobile
cranc for workshop use, mobile crane for
field use.

(c) Portable electric welding equipment, oxy-
acetylene cutting and welding plant,
brazing plant, forge.

(d) Stores for spare parts, files, chisels, taps,
dies, grinding wheels etc.

(e) Pressurised
ment,

lubrication /servicing equip-

(f) Steam cleaning and highpressure work-
ing.

It should be emphasized that the foregoing
represcnts the minimum requiremecnts for an
average field unit to be self-supporting under
normal circumstances. The facilitics on a very
laige project are very much more complete and
the extent to which equipment should be pro-
vided depends entively upon the type and dur-
ation of the project and the classes and con-
centration of plant. Each individual case must
be worked out in terms of economic factors in-
volved bearing in mind that it is usually false
economy to under-cquip-all ill equipped and/or
poorly controlled organisation is likely to be an
expensive liability. This subject has been ela-
borately dealt with in Chapter ‘11,

Mobile service units and workshop lorries
effectively add to the convenience of minimising
the time involved in maintenance of individual
machines when the number of machines in any
location is very large and the work is to proceed
continuously and uninterrupted in two shifts
or three shifts operations or where the work
spread is wide.

The equipment generally installed in a
mobile workshop is as follows;—
Air compressors (for tyre inflation),
Small lathe machine.
Drilling machine,



Small hydraulic press.

A work bench with vices,

Grinding machine,

Hydraulic jacks.

Grease pump and containers.

Oxygen and Acetylene welding apparatus
with gas cylinders,

Tools.

A rack for spare parts.

A generator to be driven from the power-
take-off.

Choice of items from the above list can be
made in making a mobile service unit to suit
particular requirements.

10.9.4. Maintenance Supplies and Sgare Parts

The maintenance supplies and spare parts
make as important 4 subject for attention as the
provision of equipment and facilities for main-
tenance work.  Occasionally, nonavailability of
a proper grade of lubricant, a filter, a bolt.or
nut or even a cotter-pin may handicap conumnis-
sioning of a machine for production ‘work.
Some fastmoving spare parts or sundry items
like fan belts ctc, may also cause a similar
handicap. If the proverbial saying: “A stich in
time saves nine”, has any meaning, such provis-
ioning with meticulous care of maintenance
supplies and spare parts has to be arranged.

The subject of spare parts procurement etc.,
which would include the maintenance supplies
as well, has been dealt with in details in Chap-
ter 4, A passing reference, even at the cost of
repetition may be made to the selective choice
of the spare parts, proper lubricants and scaling
of the requirements.

10.9.5. Maintenance-Functional Distribution

In what has so far been explained relates lar-
gely to the importance of various aspects of
maintenance, the personnel required to do the
maintenance work, certain  norms regarding
personnel, facilitics ete., etc. The significance
of cach item, of maintenance work has also been
brought out. In order, however, to define the
areas in which particular items of maintenance
work would be carried out—in order that the
mainteniance procedures are better understood
for effective control in execution, it may be
necessary to indicate as to ‘who’, ‘what’, ‘where’
and ‘how’.
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The following chart would give a broadline
of what is in view:—

1 2 3

WHO The Division Circle/Unitin Base  Work
using the overall con- shop Unit

trol ofequip-
ment.

WHAT Inspecting, Inspecting Inspecting
cleaning,ser-  major  re- major over-
vicing, lub-  placement, haul, com-
ricating, ad- major re- plete re-
justing, wmi-  pair support building, sup~
nor replace- for forma- port for
ment. tion under 1. units { and 2.

WHERE At equipment Mobile work- Base  Work
work-site, 3 shops and  shops.
and field field main~
maintenance  temance shops
workshops.

HOW Minor repair, Major repair Rebuild for
retain in the andréturnto further final
division. the division. distribution,

10.10 Additional considerations

In addition to defining the areas and funct-
ions of maintenance, it may also be necessary
to mention a few other points which will define
the procedure of maintenance so as to set the
maintenance work at a sound footing, Few
important points arc listed below with brief
explanations.

10.10.1. Technical manuals

The maintenance staff and operating crew
generally avoid reading the manuals published
by the manufacturers of equipment. In fact,
some of them do not have the basic qualifica-
tions to clearly understand the technical bulle-
tins. It may be a good idea to prepare small
lcaflets or wall charts highlighting some of the
important points to he observed by the operat-
ing and service cxew, These should be in bold
print and in a language which is clearly under-
stood by all concerned.

In so far as the supervisory staff are con-
cerned, they should normally be cxpected to
read and understand the technical manuals.
Since they are the persons to  rigorously and
mcthodically introduce the procedures for
maintenance, duty as such should be assigned
to them.



10.10.2. Technical Bulletins.

Certain service instructions get  changed
from time to time. 7The organisation autho-
rity—the supervisor-incharge is the first per-
son to know about such changes. Such changes
should be brought to notice of all concerned
again in the same manuner as in the case of
technical manuals,

10.10.5. Lubrication Ghart

A lubrication chart is generally prepared in
relation to each make and model of machines
in use, on any operational activity, However,
there may be some common items to be indi-
cated in velation to different machines where
the type of lubrication and the periodicity of
servicing is identical or similar, Such informa.
tion may be precisely spelt out in a wall chart
or a board displayed at a suitable place in
the maintenance shop, in the mobile service
unit ete.

It may be a good practice to print the re-
quired details of lubricants, specilications: etc,,
in individual log books which are always car-
ried on each piece of equipment,

10.10.4. Worksheet for Maintenance Service

Printed forms for preventive and scheduled
maintenance work on various machines should
be made available according to pre-determined
periods—weekly, fortnightly,  monthly, or
50 hrs., 100 hrs,, 250 hrs., 500 hrs, etc. A few
sample forms used by some major users of
equipment is given as Appendix 10.1.

In relation to inspection work, separate pre-
ventive maintenance service work-sheets should
be available on weekly and monthly basis and
for quarterly technical inspections—assuming
that at least one major technical inspection of
each piece of equipment will be carried out
once in 5 months,

It is to be stressed that such worksheets
should be as detailed as any item of work
would warrant this to be; and care should
be taken to provide blanks where the results
of inspection can be figuratively recorded and
not in terms of some ves or no, It is a
common  practice (based on observations of
the Committee during their visits to work-sites
in different arveas) that the inspection reports
are completed by some persons in the super-
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visory cadre while sitting in the office. If figu-
rative information is to bhe clearly detailed in
the technical inspection work-sheets, the super-
visor would at least have to make the cflort
of physically inspecting the machine in all
areas to which the information on the work-
sheet relates,

10.10.5  Feed-back of Information

The technical inspection work-sheets should
not be a matter of creation of records as a
matter of routine of details.  All important
observations or remarks made by the inspec-
ting officer should be communicated to an ap-
propriate authority-—generally the Base Work-
shops Superintendent and the Field Work-
shops Superintendent, or the Service Manager,
so that he may issue suitable instructions for
carrying out preventive measures or corrective
measures to guard against future break-downs,
Wherever necessary, as a result of remarks or
observations made by the inspecting officer,
the machines could be withdrawn from the
operational area and necessary repairs/modi-
fications done in proper time according to a
phased programme which might be prescribed
by appropriate authority — undertaking such
repairs. '

10.10.6. Transport Facilities

Breakdown maintenance and repair work
occasionally, if not very often, involves car-
riage of equipment from site of work to field

maintenance shop, or base workshop de-
pending upon the type of work involved
and the facilities provided to handle

the same, For this purpose, therefore, it is
very essential to have transport units—trucks,
truck-tractor-trailors, or semi-frailors for trans-
porting the heavy components and equipment
to the particular repair shops,

10.10.7. Communications

When reduction in downtime of equipment
due to breakdowns ctc., is the main objective
before the maintenance  organisation, it is
necessary that the information  regarding
breakdowns or any emergency  repairs to be
carried out is passed on to the maintenance/
service organisation without any avoidable
loss in time. On construction jobs and in
mining works where the motorised equipment



is spread over a fairly wide cxpanse of area
under operational activity, communication faci-
litics either in form of telephone lines, wire-
less' sets or radio net work are very essential,
The telephone lines would generally provide
fixed terminals wherefrom such communica-
tions could Dhe transmitted to particular fixed
points at the receiving end. The radio com-
munication system, however, is flexible in so
much so that a mobile unit in a car, truck or
other cquipment provides instantaneous com-
munication wherever it may be. This means
literally finger tip control  over operations
from the project office, from hcadquarters or
any where in the field.

The dircct benefits of such system of com-
munication are:— ‘

1. Control of flow of materials to the
project; '

2. expedition in transport of men and

equipment;

3. quick despatch of parts and repair crew
to the sitc of breakdown, thus reduce
ing losses in productive time;

4. transmitting  information
weather conditiong ete;

regarding

5. sending help expeditiousiy in the even
of emergencies and accidents;

and

6. exchange of information and advice
in important matters .requiring on the
spot decisions with the help of superiors.

Such units are some times called “Walkie-
Talkie” Radio Units,

Tele-type and telegraph  cquipment also
becomes useful and benelicial, like the tele-
phones, wherever and whenever information
is to be urgently transmitted to locations which
are very far from the operational activity area
distance-wise.  Transmission of progress re-
ports and any other information rclating to
aspects of management control can be faci-
litated by such communication cquipment,

10,10.8. Forms in use

Only a few important forms in relation to
working of equipment have been considered
for being prescribed in  this report. Some
others” have alrcady bheen prescribed in the
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First Construction Plant and Machinery Com-
mittce Report.  Though it may help to pres-
cribe the whole set of forms which any cquip-
ment user may use for creating records of
inspection, maintenance costs of rcpairs  etc.,
etc., it is commonly observed that the standard
practice  instructions issucd by  indi-
vidual project authoritics prescribe  cer-
tain forms to mcet the local accounting rules
and procedures ete.  Hence, so long  as the
main purposc of itemised infermation being
checked and recorded is followed, the form
for creating such records may not make a rigid
pattern of enforce. Clear indications have
already been given in various chapters of this
report regarding the particular items.of informa.
tion, both relating to technical aspect of work
with equipment and the cost aspect regarding
operation, maintenance and repairs cte.  The
proformae that may be adopted should meti-
culously be planned so that all these items of
information arc suitably covered thereby.

In order to have effective preventive
maintenance system it is necessary to cstablish
history records of each machine., The records
of break-downs, the reasons for break-downs,
cost of repairs ete, for each machine has to
be recorded carefully in these history records,
A set of proformac for maintaining the his-
tory records of equipment is given in Appen-
dix 10.2.

an

10.11. Summary of Observations and Recom-
mendations

LEven though there is cvidence of hetter con-
sciousness .on part of the users of cquipment
regarding scientific approach to-the work of
maintenance of plant and equipment, the main-
tenance procedures followed by them relate
more to the fullilment of routine programmes,
Generally prescribed by the manufacturers/sup-
pliers of equipment, regarding oiling, greasing
elc, The functional importance of ‘Maintenance
Engincering’ in relation to plant and cquip-
ment is not clearly comprehended by an ave-
rage user. The normal approach is of the type
of ‘After-the-fact-control’. Morc often correc-
tive actions are taken only after the break-
downs occur, The concept of  preventive
maintenance is not properly practised.

Though cveryone has accepted the main ob-
jectives viz, optimum utilisation, maximum



productivity, least down-time and minimum
cost of production as the main attributes of
an effective maintenance programme and
procedure, the existing  organisational
set ups at most places are not ade-
quate 1o meet these objectives, Training
programmes, inspection, preventive  main-
tenance, provision of equipment and facilities
for repairs and maintenance, proper inven-
tory of materials and spare parts, work-study
programmes and record keeping about per-
formance data, cost evaluation and defect
analysis are not well organized. Most  often
the consideration is to have short-time gain
through reduced investment and expenditure
on a well organised maintenance establish-
ment.  This is a false economy,

The importance of well maintained  haul
roads, provision of hvgienic conditions and
healthy environments for work also do not
exist even where these are vitally essential,
Dispensing of POL item is one area where
hygiene plays an important vole but is notice:
ably neglected by an average user of ‘equip-
ment.

Standardisation of  petroleum  products
which makes the works of maintenance per-
sonnel simplified is not given the prime consi-
deration, it deserves,

The records created for consumption _ of
POL  items, malerials, spare parts, history of
break-downs and repairs ete. are not generally
analysed to the extent of making a useful cost
evaluation, defect analysis and cost effective-
ness.

For the maintenance work to be effective
from stand point of economy it is necessary
to formulate the procedures on pre-planning
basis so that all necessary aspects of mainte-
nance engineering are fully covered in relation
to the particular plant and cquipment to be

maintained.

Recommendations

1. The work of maintenance of equipment
should he assigned to a senior well-qualified
and experienced officer who is fully acquaint-
ed with the machines to he maintained. The
organisation under his charge should simi-
larly include experienced and skilled hands,
27—2 CW & PC/NDI75
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2. For preventive maintenance and inspec-
tion work, the responsibility should be as-
signed to another senior officer, so that he
can pursue a properly planned programme
of inspection of machines at regular intervals,
record his observations  precisely about the
wear and tear of the components/parts, take
timely action for obviating breakdowns  of
equipment by rtimely adjustments in mechani-
cal systems, make a timely forecast of require-
ments of spare parts and materials for the
periodical overhauls and major repairs and
through proper analysis of the information and
observations recorded, devise methods and re-
commend measures for reducing the frequency
of repetitive types of breakdowns or faults.

3. Senior Operators with long-standing ex.
perience in operation of the machines on the

job, if emploved on maintenance work would
ensure the maintenance heing done in a pro-
per manner.,

4. Inservice-training programmes for train-
ing of maintenance and repair crew should
be “organised.

5. Hygienic conditions be created not only
by keeping the machines clean but also for
the repair and maintenance work to be done
so that introduction of dirt into mechanical
systems/parts and in the lubricants, oils and
greases, ruins the machines and causes pre-
mature wear and tear, is avoided.

6. Maintenance of haul roads should be
given special  consideration this  would
reduce the overall burden of maintenance of
the machines by reduced incidence of hreak-
downs directly resulting from badly maintain-
ed haul roads.

das

7. Proper record keeping should be orga-
nised.  This should be properly looked after
by senior persons—engineers and should not
he left entirely to the clerical staff.

8, A minimum number of brands and grades
of greases and oils should be put to use for the
lubrication of various machines at the site
of work.

9. Necessary tools, adequate facilities and
equipment should be provided for reducing
the time for maintenance of individual
machines. This would ensure better avail-
ability and more production.






CHAPTER 11

ORGANISATIONAL SET UP INCLUDING WORKSHOP FACILITIES,
S$TORES, WAREHOUSES ETC,

11.1 Introduction

The equipment maintenance and repair
facilities as a part of the total operational
requircment of an  activity-—construction of
dams, canals, roads or development of Mines,
ports etc., include workshop facilities, ware-
houses and stores. Whether motorised equip-
ment is involved or plant installations, the pro-
vision of facilities as such is most cssential for
success of operations,

This Chapter will present the basic under-
standing of maintenance  facilities and the
fundamental considerations nccessaty (o mcet
the varied requirements of work with equip-
ment relative to  different  activities.

After the basic facilities and fundamental
considerations have been fully deflined, refer-
ence will be made to the pattern of the exist-
ing establishments in this respect with various
major uscers of equipment in diffarent sec-
tors.

11.2 Organisational Set up

Before a major activity involving intensive
usc of large fleets of equipment and plant
starts, preplanning decisions are taken with
regard to the type of maintenance of equip-
ment that will be introduced on the job. The
organisational set up takes shape accordingly,
to meet such requirements based on the pre-
planning decisions.

Such organisation may relate to centralised
maintepance and/or area maintenance, or a
corubination of both and its final shape will,
therefore, largely depend upon the corres-
ponding maintenance facilities required.,

Decision regarding centralised maintenance,
arca maintenance, or a combination of both,
would again depend upon the spread of work
on which the ecquipment is cmployed. If
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it is a concentrated work, in a lecation where
suitable space is available centrally, to look
after the maintenance requirement of equip-
ment, and the magnitude of work involved
is comparatively smaller, central shops may
be wmore practical to cater to the needs of
maintenance, However, if the work invol-
ves diversified sections or functions, as is gene-
rally the case with comstruction of dams and
in mining areas, an area maintenance system
supported by centralised shops, may be more
practical. A general outline of the facilities
necessary for both systems will, therefore, be
given.

With the maintenance and repair  facili-
tics, the store room or warehouse facilitics
have also be planned as the maintenance
work involves greatest need for accessibility
to maintenance supplies-—spare parts, lubri-
cants, hardware materials  ctc., etc. The
warchouse facilities have to be, as far as pos-
sible, so planned as to adjoin the scction of
the maintenancc shops, Planning of the
warehouses is also to be as meticulously done
as the maintenance and repair facilities. The
main idea is to avoid cxhorbitant costs in
handling of matcrials and to minimise travel
time and distance in delivery of materials
from the warehouse to the maintenance areas.
A general outline of fundamental considera-
tions in this regard would also be furnished
in this Chapter.

11.3 Maintenance and  Repair Facilities—
Relative Consideratjons

The size, shape and extent of maintenance
facilities are contingent on the gencral plan
of work or activity involved, the location re-
lative to outside facilitics—accessibility by
road, rail and other wodes of transport, and
also to the available capital to be invested in
such activity.  The type of construction for
workshops etc., is mainly dependent upon the



climatic conditions and sometimes by indivi-
dual preferences——~architectural considerations,
for instance.

11.3.1 Glimatic Conditions
The climatic conditions which play the most

important rolé, mot ('mly' prmidc"thc basic.
equipment:

consideration for protection of
and personnel  employed on
and repairs, but also  the basic provisions
necessary for the work” to procced unham-
pered under a roof ‘without the sensitivity re-
sulting from dirt and dust, heat and cold,
rain or ‘strong breeze  ete. The skilled
maintenance workers  can work most effec-
‘tively in a comfortable cnvironment”  only,
Hence, the basic consideration is also to be
related to the dimatic conditions  of the
area ‘where such facilities arc to ‘be organised.

maintenance

11.5.2 Size of Muaintendnce Facilities

The sccond most important consideration
in determining the size of the facilitics for
maintenance and repair is that relating  to
the extent to which the maintenance work
will be done on  the activity as a  whole.
This is generally termed as “Sclf Mainte-
nance’. It ‘has o be decided inidally, at
the time of commencement of an activity,
whether it would be economical to carty out
all operations involved in the repair and over-
haul of equipment, parts, components ete,
within the workshop to be organised or that,
assistance in this respect will be taken [rom
some outside agencies, who might  have spe-
cialised in certain type of works.  Some-
times, minimum  self maintenance is most
appealing to short-lived activities—{or cxam-
ple, in casc of Projects of short durations of
3 to 4 vears, involving limited capital,  Yet
anothey time the limited. maintenance skills
available on a given acuvity also lcad to the

consideration  of  availing good  outside

facilitics for assistunce in the work.

11.3.3  Self maintenance
This imiplies the ‘Do it yoursell” concept,
Generally speaking, the decision with respect
to degree of self-maintenance can be taken
based on the following factors:

1. Location of the job or activity—whether
the place is accessible by rail, road and
other modes of transport “whether —a
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“example, nuamerous medium

service facilities and parts depots etc., of
equipment distributors or other agencies
are available ncar at hand.

. Skilled labour—the lack of skilled man-
power may provide the biggest handicap
to ‘Self Maintenance’ programme,  This
no doubt, can be overcome by exten-
sive and expensive training programmes.
If, however, the maintenance help can
be available from outside, one may con-
sider 1o reduce the investment in facilities
and get the maintenance help from out-
side agencies.

. Capital cost—the cost  of maintenance
buildings, tools and equipment, "is gene-
rally high.  From cconomic standpoint,
a judicious decision may have to be
taken in making the capital investment
in the maintenance  facilities in such
cases. By and large, however, with
large outfits of equipment working on
given locations, the investment on such
facilities  may range fiom 5 to
to 109 of the cost of cquipment and it
may be prudent to establish such facili-
ties as it would be cheaper in the long
run to provide for maintenance facilitics
in this manner instead of utilizing the
outside souices for this purposc.

[8%)

11.3.4. Centralised and Avea Mainlenance

The concept of centralised maintenance and
arca maintenance finds an extended applica-
tion to the case where a large number of small-
sized projects arc undertaken in a particular
area or in a State, in a particular scctor. For
sized or smaller
projécts in irvigation scctor in different States
are Mot in a position to organisé maintenance
facilities individually for ‘Self Maintenance’,
The major work of repairs to machines and
components in such a case is to be centrally
controlled while some field repairs and minor
repairs are donc individually on the projects
where the machines are employed. The overall
control is under a Central Mechanical Organi-
sation in the Irrigation and Power Scctor in
the States,  Central Workshops,  Regional
Workshops and Ficld Workshops are organised
‘at suitable locations to cater to the needs of
maintenunce and repair of the equipment work-
ing with these numerous small sized projects. In
addition, mobile scrvice units and repair units



are deployed o help the users of cquipment
in emergency repairs, or to expedite the repairs
of machines under breakdown.

Smaller organisations for arca maintenance
are also created and established in relation to
mines of smaller size where a large  number
of such mincs are located in a given area under
the management of one owner.

11.4 Maximum  Sclf-maintenance—Considera-
tions for Essential Facilities.

In making a general assessment and study on
various aspects incidental to the use of construc-
tion plant and cquipment with major users of
such cquipment in the country, an attempt has
been made, in what follows, to present an out-
line of maintenance facilities from  maximum
“Self-Maintenance” point of view,  The indi-
vidual projects can be selective at the planning
stage of the work as to what facilities would
be desirable  and most essential for  their
particular needs.

11.4.1 General Shop  Design and  Consiruction

11.4.1.1 Shop sile location

After determining the size and scope | of
maintenance for a given activity in relation to
particular jobs, the most important considera-
tion s the shops’ locations for either
tralised shops or arca maintenance

cen-

shops,

The problem of sitc location is  basically a
compromise of (1) convenience to operations;
(2) proximity to arca of opcrational activitics
with cquipment; and (3) drainage system, In
fact; the drainage system comes to be a matter
of outstanding priority while the other  two
considerations rank number (2) and (3), Most
often, this fundamental aspect of drainage is
not given the consideration that it deserves in
view of other convenience and initial cost,  Poor
drainage design can scldom be corrected  satis-
Factorily at a later stage and therefore, this must
be given the prime consideration it deserves.

The Committee have noticed that in certain
arcas some of the shops were located at foot-
hills and the floor arca was found flooded
during the rainy season, The drains along-
side foot-hill were choked with a single heavy
shower and the water could not he drained
in spitc of pucca drains having been planned
initially.  'This handicaps the normal work
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in the shops during the ofl-scason period when
the repair work is the heaviest during the
year.

In respeet of convenicnce to operations, the
shop facilities should be central to opcrations.
A view on this can be taken properly by deter-
mining precisely the arcas of operations in a
given activity. In rclation to work on a
construction project-—construction of  dams,
canals or roads, this can be more casily deter-
mined. In relation to work on the mines,
however, various other considerations also arise,
c.g. stripping waste piles, and ore limits. A
shortsighted view on a new opcration may
result in scrious errors either resulting in ex.
pensive shops being replaced and moved to new
locations;  or clse, long term inconvenienuce
would have to be borne because of the shops
being located too close to the initial mining
operations,

Proximity to operational installations is also
equally important as travel time and transporta-
tion costs prove to be fairly costly.  The Cen-
tral Shops which provide a day-to-day service
for the area maintcnance shops, if located too
far away, would result in loss of production
time and cxtra transportation  costs, One
main consideration of course, is the proximity
to rail head, existence of main roads for trans-
portation by trucks. This in fact, is the
most fundamental consideration in determin-
ing the location of any shops; and n case such
‘Rail Heads” do not cxist or access by road is
also non-existent, these have to be provided for
to the extent warranted by the work.,  In any
case, access roads have necessarily to be provid-

ed, -

Two more considerations have
in mind in planning the location of shops.
These are: (1) Storage; and (2) Expansion.
Whether it is 2 mining, o1 a tunnclling job, or
construction of a dam, the haulage equipment
would require a dcad-line area for storage
prior to entering the shops.  Similarly, other
equipment like dumpers, tractors, scrapers,
would require parking space prior to entry in
the covered shop floors or atier repairing, It
is conventional to provide one half to one-third
the area cquivalent to the flect size, either in-
side the workshops compound or in an outside
cnclosed space with a hand standing shed.

to be borne



With regard to the aspect of expansion, cer-
tain amount of flexibility has to be provided
in the basic plan of the shop areas, so that if
expansion of the shops become necessary at any
stage of the continuing operavional activity to
meet cxtra load of work due t revision of the
production programmes etc, ho inconvenience
is suffered in mecting such requirements at
short notice, Afrer all, lay out of a work-
shop is the expression of a purpose.  With the
purpose gradually getting changed in shape
and dimensions, the requirements may be ful-
filled according to  revised  dimensions and
framework of the purpose.

11.4.1.2 Type of building construction

The most common  building material for
shops is the structural steel over reinforced con-
crete floors.  Steel has good  weight-to-
strength ratio. It can be readily fabricated
to given shapes and dimensions, can be made
corrosion resistant, besides its adoptability to
architectural necds. 1t also works well in
combination with other materials, such as con-
crete blocks, bricks, and panelling material,
to suit the architectural design.

a

In some cascs, where it can be casily envisaged
that on completion of the construction work
on a project, the facilitics created could be
commercially  used on  permanent basis,
masonry structurcs may be decided upon for
shop construction.  ‘The initial high cost and
sometimes lack of skilled inasons in the arca
where the project work is to begin, may aflord
a handicap or a disadvantage. Somctimgs, if
the shop buildings ave to be near the operational
activity area—specially in mines, the work‘ ha-
rards—blasting ctc., may cause scverc mainte-
nance problems for the buildings. Morcover,
this type of construction docs not easily accom-
modate future cxpansion or remodelling pro-
grammies. Besides, the handling facilities gene-
rally required to be provided in such shops-—
overhead cranes etc., may not be conveniently
accommodated unless the likely expenditure in-
volved is of no consideration,

The only advantages in relation to masonry
structures arc the excellent architectural effects
that can be obtained in such structures and the
low upkeep cost of the buildings.

In making a proper choice of the ultimate
type of construction, due consideration has also
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to be given to the type of materials used—
specially for the roof of the structures. In
tropical conditions as obtaining in India, con-
sideration is to be given in relation to particu-
lar locations, to the intensity of heat as a result
of day temperatures intensity of rain-fall and
in certain high altitude areas, the snow fall
conditions etc,

In hot dry areas, the problem of heat trans-
mission through the roof assumes scrious pro-
portions.

In desert arcas as obtaining in Rajasthan,
where the Rajasthan Canal Project work is going
on, the dust storms keep raging unabated for
continuous periods of 2 to § weeks at a stretch,
To avoid dust and dirt in the shop area and
yet provide proper ventilation for convenicnce
of the personnel working in the shops, the shops
are to be of enclosed type. In such circumstances,
asbestos cemented sheets would provide protec-
tion against dust and heat. In most of the other
places, corrugated galvanized steel sheets are in
use.

In arcas where there ave heavy rains, the shops
bave to be similarly encloscd with floor arcas
fairly above the road level.

Basically, in making a choice of the roof mate-
rials particularly, the life cost of a roof will be
determined by the degree of consideration given
to the problems indigenous to the locale. Besides
this, functioning of the roof for many years
relatively maintenance free, is also to be con-
sidered. It is often said that a poor roof is a
constant harassment and 2 costly investment,
Hence, due consideration is to be given to the
type of roof to be provided over the shop
structures.

11.4.1.3.  Shop floors

It is rather unfortunate that very little atten.
tion is paid to the flooy design even though shop
floors are the most “worked” part of the shop
itself. Except for special arcas, most floors arc
of poured concrete, Concrete for floors requires
the best of materials so as to be of hard, abras-
ion-resistant quality  when construction equip-
ment and components have to be constantly
on the floor,

If the shop floors are poorly made, it is impos-
sible to keep hygienic conditions prevailing in
the arca, where the equipment is to be handled



for repairs. Sometimes, the finest floor is pro-
vided over a poor subgrade. In such a case, the
floor gets crushed and  crumpled very soon.
Henee, it is to be ensured that the fill (forming
the subgrade) should be compacted to 959, of
standard optimum compaction and should be
capable of snpporting the floor loads.

In respect of wear surface of the floor, it may
be necessary to use special chemical hardners at
times, so that the concrete used may provide
dust-free surface.

It is also important to bear in mind that provi-
sion for trenches and drains has to be made in
the initial plan of the floor layout. Al utilities,
such as water, electrical cables, exhausg
piping, should be appropriately located in the
layout plan and trenches etc., provided suit-
ably when the floor is heing constructed.

air,

As also stated above, provision of adequate
drains should be a matter of special concern,
Skimping on the size or number of floor drains,
is poor economy and will adversely affect house-
keeping  efforts as well as economy,

In special cases, where crawler track equip-
ment is to be brought into the shops, it is neces.
sary to embed old used rail pieces inside the
floor, slightly projecting above the floor sur-
face.  The gauge of the crawler tracks has
to be kept in view in spacing of such embedded
rails or steel,

If properly designed and poured, a good
floor will last the life-time of the building.
Hence, the above-mentioned factors should be
taken into carefu] consideration at the initial
stage of construction of the shops,

11.4.1.4 OQverhead cranes, mono-rails and  other
handling facilities.

Almost every maintenance shop requires the
use of an electric overhead crane to be cffi-
cient.  The size of the crane is to be deter-
mined by the heaviest piece to be handled.
The type of control for the crane is again de-
pendent upon the type of its usuage in the
shops.  In lurge shops, the best advantage is
obtained from cranes equipped with pulpit
and controls, In others, the pendant-cable-
controlled crane is cheaper initially and requires
no operator.  This type of crane works well
for most of the shops, except wheye the shops

are of a very large size.
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Certain shop functions are best served by jib
cranes, covering the area within their radius,
thus conserving overhead crane time, These can
be provided with manual/electric or pneumatic
hoists. ~ However, planning for installation
and provision of such cranes is nccessary at the
initial stage of the shop layout.

Mono-rail cranes are also sometimes used,
These, however, have limited application as
these are effective only when one route move-
ment is possible. These are not {lexible, but
can be used to transfer materials from shop to
shop or from shop to outside or cven from
crane to crane.  These arc also popularly in
use mainly when assembly work is involved.

Expenditure on handling of materials at times
mounts as high as 409, of the total cost of work
in a shop. Meticulous planning of the lay-
out of the shop is therefore, necessary, so that
handling of materials is reduced to the mini-
mum possible through provision of handling
aids and in providing proper scquence of
operations for given jobs by installation of the
nmachine tools in a certain order as a function
of interrelation of machines inside a shop and
intra-relation of machines in different shops,

TFor convenience of transport of equipment
under breakdown at worksites to the area main-
tcnance shops or the central maintenance shops,
it is also necessary to provide suitable truck-trac-
tor-trailors, or heavy duty trucks or semi-trailors
ete., together with mobile cranes for loading and
unloading of such equipment. This is a very
essential adjunct to the main items of equip-
ment and facilitics provided in the workshop
area.

11.4.1.5 Storage

In order to afford the convenience of work-
space for the personnel engaged in the shops,
it is most essential that the work arcas are not
clustered.  Good house-keeping ol the shops
can be accomplished only if storage space for
materials is provided.  Sparc components, ve-
built parts, special tools etc., must have floor
space. Qut-door storage space would no doubt,
be less expensive, but least desirable, in view
of the handling costs that would be involved
besides the deterioration that such materials
may suller when exposed to the hazards of
heat, cold, dust, dirt, etc. eic. ‘



Normally, the size and space requirements
can be anticipated at the stage the shop plan-
ning is being done. Stands, racks, cabinets and
shelving can be provided for most efficient use
of the storage space in the work areas.

11.4.1.6. Offices and wash-closels

No shops can work without an adjunct by
way of office where records are compiled in res-
pect of work done in the shops both with regard
to cost of work heing done, and the processing
of the jobs. It is but nccessary that such an
officc in the workshop premises must be a
comfortable place to work for the supervisory
stafl and the clerks, Such offices should be cen-
tral to the shops, should have sufficient space to
accommodate personnel during small meetings,
should have an independent entrance from out-
side the shop floor area and the extent pos-
sible the ceilings should be of acoustical mate-
rial. Tf it is possible to provide a differcnce in
level of the elevation of the office floor above
the shop floor, the supervisory staff can have
the privacy besides the facility to supervise the
work cven when in office, specially when the
office overlooks the shop floor area.

With regard to wash-rooms, this item is gene-

rally not accepted as contingent upon the main-

requisites of workshop  planning.  All the
same, a well-designed and centrally located
wash-room can reduce loss of time in the shop.
In big workshops, circular wash fountains pro-
vide space savers and arc easy to clean,

The size of the wash-room has to he deter-
mined by the maximum number of employees
per shift.

11.4.1.7 Out-door storuge and materials handling

Sufficient out-door space is to be provided for
storage of hcavy, bulky materials, such as stecl
plates, beams, rounds, pipes etc., which arc the
basic materials generally processed through the
shops where construction plant and equipment
is intensively in use. Besides the storage space
the convenience of handling such heavy mate.
rials has also to be properly planncd and pro-
vided for.  Yard cranes and trucks are re-
quired to handle and move the materials.
Hence, there should be sufficient clear space
hetween stacks of such heavy materials,
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Provision of small farm-type tractors makes
a good asset as the materials can be dragged
from the store yard to required locations where
this is to be used. The same tractor which
has a fairly low initial cost-tag on it, can be
used in conjunction with trailers fitted with
draw-bar, for movement of materials into the
storage space or outside.

11.4.1.8 Space needed for equipment repairs

The space needed for equipment repairs de-
pends to a large degree on the following fac-
tors;—

(1) Extent of repairs to be performed: ie.
whether certain types of repairs are to
be done in the area maintenance shop, or
in a higher level shop—central mainte-
nance shop, or even by a group of travel-
ling mechanics on a mobile service unit.

(2) Extent of work to be assigned to com-
mercial shops.

(3) Number of major units of cquipment,
specially motorised types which are to

be maintained and repaired in the
shops;
(4) Types of equipment in use; and

(5) Effectiveness of preventive maintenance
programme in minimising major  over-
hauls.

It has been indicated previously in Chapter
No. 10 “Maintenance Procedurce”, that the
floor space to be provided for cach unit of
major equipment varies from 150 sq. ft. to
180 sq. ft. in the main repair shop; and from
100 sq. ft. to 120 sq. fr. in the ficld repair
shop. A proper compromise has to bhe made
kecping in mind the above-mentioned factors
with regard to the total floor space to be pro-
vided in the area maintenance shops and cen-
tralised aintenance shops relative to given
operational activity where equipment is in use.

1142 Repairs to Equipment—Classification
Another consideration that scems important

is the equipment maintenance  and repair

methods.  For purposes of analysis, equip-

‘ment repairs may be classified into the follow-
‘ing major categories,



11.4.2.1 Minor repairs

Minor repairs are made at field repair shop
level, and usually consist of replacement of a
few individual parts, or reconditioning of some
assemblies when such work does not involve
the use of highly specialised equipment, or
wols. - Relining brakes, grinding valves, re-
placing king-pins and bushings, replacing
broken springs, bleeding hydraulic systems,
minor electrical systems repairs, are typical of
such johs of minor repairs.

11.4.2.2 Unit replacement

Unit replacements are also made at the field
repair shops.  Functional assemblies, such as
generators, radiators and  oil coolers, water
pumps, differentials, motor assermblies  track
chains  for crawler tractors, turbo-chargers,
super-chargers/blowers, etc., are replaced
as a unit. This is mainly with a view to
minimising the amount of time lost by both
equipment repair and operating crews, and is
seemingly a mandatory requirement for any

efficient fieet repair system as of the present
times,

11.4.2.3, Major repatrs

The need for major repairs is usually de.
termined as a result of periodical inspections
when  mechanical  characteristics, such
engine compression and wear of parts’ and
units are measured. The inspectors deter-
minc the necd for major repair work against
a standard of allowable tolerances and wear.
Experience has shown that the wear on cer-
tain moving parts necessitates rebuilding  or
replacement after a fixed period of use. Ac-
cordingly, major overhaul = becomes almost
automatic after- a pre-determined number of
hours of operation/use or a fixed mileage is
reached.  This is a part of the preventive
maintenance exercise, which enables the ins.
pectors and the owners of equipment to lay
down a programme of overhanl or major re-
pair of equipment, in terms of fixed periods
of time in relation to particular category and
_type of machine in use.

as

11.4.24. Repaiv activity—a functional aprproach

A noteworthy characteristic of the large ve-
pair shops, which are operated by Tublic Sec-
tor organisations or Government Depurtments,
is the organisation of repair activities Ty
28-—~2 CW & PC/ND/75
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Departments.  Under this system, a unit of.
equipment that is in need of a complete over-
haul, can be torn down and the VAaricus asseme-
blies assigned to shop subdivisions, so that
all necessary repairs can be accomplished con-
currently, thus saving the time involved in re.

commissioning the unit of equipment under-
going major repairs.
On construction jobs involving the use

of heavier types of eqpuipment, where it is
also necessary for the major repairs to be car-
ried out at the project level, functionally de-
signed mobile repair shops, mounted on trucks
and equipped with a full complement of tools
and a power generator for operating com-
mon items of tools, like grinders and diills,
help in carrying out repairs at site of work
in the field.

11.4.3 Centralised Maintenance—Shop Plan For

So far, items of common consideration rela-
tive to centralised maintenance area mainte-
nance, by way of shop buildings, handling
facilities, shop floors and repair activity etc.,
have been clearly covered. The facilities
specifically and separately related to centra-
lised maintenance and area  maintenance
works, have to be further identified on func-
tional basis.

The nature of work in the shops for cen-
tralised maintenance could  be classified as
‘general maintenance and repairs’  and would
be of muldpurpose type including, Dbesides
the major repairs to  equipment, substantial
amount of manufacturing processes, consum-
ing a good deal of raw materials, The area
maintenance work would, however, encompass
specific requirements of installed  plants’ re-
pair and maintenance, in locations contiguous
to the installations and also cover the field
maintenance and repairs of minor nature in
relation  to motorised /mobile equipment, in
suitable shops at the work-sites:

A typical repair shop plan layout relative
to centralised maintenance and repair work
for 200 machines is given in Appendix 11.1.
and

General maintenance

shaps

11.4.3.1 repair

The work in general maintenance and repair
shops may be sub-divided according to the



functional requirements, keeping in view of
the minimum time necessary for repairs  to
equipment. The shops may be planned

in the following manneri—
t. Machine shop,
2, General repair and fitting shop,
3. Smithy shop.
4. Foundry shop.
5. Battery shop.

6. Heavy  equipment repair

shops—-by
individual

categories of machines.

7. Diesel engine repair shop.

8. Electrical repair shop.

9. Drill repair shop (Mainly for constuc-
tion work and mining activity),

10. Structural shops—steel fabrication woiks,
including sheet metal  shop.

11, Servicing section.

12, Wood working machinery  shop (and
bodv building shop wherever required),

15, Pain shop.

14. Tyre rvetreading shop.
15, Welding shop.
16. Miscellaneous machinery  repair shop,

17. Transport & light vehicle repaiv shop.

11.4.8.2 Heavy equipment repair shop

In relation to heavy equipment repair  shop,
a further sub-division would be necessary in
the following manner, as sub-sections or com-
pouent repair shops:—

(1) Transmission repairs,

(ii) Hydraulic  systems and
equipment repairs (including
converters).

(ii) Differential repairs.

(iv) Track group component

hydraulic
torque-

repair shop.
11.4.3.3 Engine repair shop

In relation to the engine repair shop, fur-
ther sub-division of work will be in sectional
compartments relating to the following:--

(1) Cleaning and degreasing section.

(2) Disassembly and inspection section,

(8) Cylinder-head section.

{4) Supercharger;, Turbo-charger/ blower
section, ‘

(5) Aircompressor and clutch section.
(6) Elcctrical fittings section,

(7) Assembly scctions—ane each
ticular makes of dicsel
repairs.

for par-
engines under

(8) Dynamo-meter section for running in
and testing of repaired engines.

11.4.8.4 Specialisalion-—main purpose

The main puipose of scctionalisation  of
work in the manner defined above is the spe-
cialisation, hesides the saving in time, due to
concurrent repairs of components  and also
to provide a mecans of supplving standby re-
built components which would help in fur-
ther saving of the time in repair and overhaul
of the machines, While in some cases, it
is generally necessary 1o repair and  over-
haul the particular  components  belonging
to a given machine under overhaul, and con-
mission the machine after repairs only with
these components, it is a healthy practice to
have standby components duly rebuilt, yepair.
ed and reconditioned, so that when a machine
is. under major repairs and overhaul, the ve-
built or reconditioned standby units can be
conveniently switched to  the chasis of the
machine and the machine is  sent out after
heing recommissioned in the shortest possible
time,  Such a  practice is helpfal, specially
when certain machines breakdown during the
working season, when certain  production
jevels have to be achieved on the job and also
when the repair and ‘overhaul of a large flects
of machincs is condensed into a buiel period—
off season perind of ' about ‘3" months. The
limited space and floor avea of the available
shops, besides the limited period during which
thé repairs are to be completed so as to make
the machines fit for the next season’s work, make
it mandatory for such a practice to be adopted
to the best advantage of the equipment fleet

“owner and the work where the machines ate to

be used.
11.4.3.5. Shovel repairs

I relation to shovel repairs, it may be indicat-
ed, that the shop should have a pit into which
the shovel can crawl. The ramp providing
approach to the pit should have a smooth gradi-
ent of 1 in 16. Drainage arrangement {or the
pit must also be provided with a sump pump,
pumping out water from a small drainage tank



in one corner—~—at the farthest end opposite the
ramp. The depth of pit should be such as to
make the walking platform provided on the
shovel to be flush with the floor arca.  This
aflords the convenicuce of repair crew and per-
sonnel walking across to repair the machinery
portion of the shovel, while the shovel boom
can be conveniently laid on the shop Hoor and
attended to for repairs, if any.

Another advantage of providing a pit in the
shovel repair shop is the saving in the height of
the roof over the shovel repair shop which would
otherwise normally have to be tairly large in
view of the clearance necessary above the gauuy
on top of the shovel cab roof aud the height
of the boowm sheave point.

The machinery poreion of the shovel can he
raised up with the assistance of hydraulic jacks
of suitable capacity and finally rigged on slce-
pers scantlings or other suitable propping ar-
rangements to clear the centre pintle or king
pin of the shovel,

1144 Shop ELguifnnent and Tools

1t will be too much to elaborate the details of
the equipment that should be installed inside
the shops for convenience of quick repairs to
machines, as the exact requirement in this res-
pect would have to be precisely related to the
type and volume of work to be done in any
shops.  Hence, in what follows, the type of
machine-tools and facilities generally installed
inside the shops will only be described, so that
a guideline is furnished by way of identification
of the items of machinetools.  Certain items
like welding lines, compvressed air-lines, centra-
lised oxvgen and acetylene systems, ctc., which
happen to scrve most of the shops will be des-
cribed in greater details.

Given below is the description of the items
of machine tools and facilitics generally pro-
vided in the particular shops against which
these are mentioned. 1T IS, HOWEVER, TO
BE NOTED THAT JUDICIOUS SELEC-
TION OF ITEMS—THEIR TYPE, SIZE
AND QUANTITY. WILL BE MADE BY
THOSE RESPONSIBLE FOR CREATING
THY WORKSHOP ORGANISATION. THE
ITEMS OF MACHINE TOOLS 50 SELECT-
ED, WOULD BE IN CLEAR CONSIDERA-
TION OF THE WORK-LOAD, AND THE
TYPE AND NATURE OF WORK,
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11.4.4.1 Machine shop

L. Metal working lathe/s—53" to 60” swing
and ‘ways’ length, as desired and neces-
sary.

Planner.

3. Shaper,

4. Milling machine.
5. Drill/s including  vadial drill.
6. Boring mill—horizontal/vertical.

~3

. Power hacksaw/cold circular saw,
8. (a) Grinders, pedestal,
tool post grinders,

portable and

(b) Tool grinding machines, cylindrical
grinding machines, surface grinding
machincs.

0

Portable line boring bar-powcred bLored
equipment used to line bore parts too
large to set up in machines or which must
be bored in the field.

10. Presses-arbor and hydraulic to press fit
asscmblies or to yemove parts which are
tight-fits, The hydraulic press may be
vertical or horizontal and may range from
50-Tons to 200 Tons capacity.

1

—

. Tool room equipment.

The machine shop requires a great varicty and
sizes of cutter, drills, recamers ctc., for its work.
Sufficient spacc has to be provided for storage
and repair of all such tools which are fairly
expensive,

It is also customary for the tool rooms to
repaiv and store small power drills, such as
portable drills, impact wrenches, hydraulic jacks
etc. Work benches, special tool grinders and
precision bench lathes are also necessary for a
well-equipped tool room.

Qccasionally, a small heat-treatment furnace-
electrically operated, is also necessary to make
the tool room sclfsufficient for its needs. If an
elaborately organised heat-trcatment section is
available separatcly as a part of the general
shops, the heat-treatment work for the tool room
jobs is got donc in that specialised shop.

11.4.4.2. General repaiv and fitting shop

This is an extension of the machine shop and
the machine tool facilitics provided in the latter



are utilised for the work in hand. Besides this,
functionally, the general repair work involving
fitments etc., is done through a host of fitters
employed on work,

‘The machine tools required exclusively for this
shop may comprise of the following:—
1. Press
2. Grinders.

3. Mechanical/air-operated  power
impact wrenches etc.

tools-

The general repair and fitting shop personnel
are also engaged in attending to the work arising
in the area maintenance shops or in the field.

11.4.4.3. Smithy shop.
1. Coal fired furnaces with blowers,
2. Oilfired furnaces
3. Power hammers-air-operated or  electri-
cally operated-250 k.g. to 500 k.g.
11.444. Heavy cquipment repair shops.
1. Arbor press.
2, Pedestal grinder
3.
4

. Machine lathe,

Pillar drilling machine

For crawler tractor repair shop, it would be
essential to have the submerged arvc-welding
machines automatic types-special machines for
track-chain rebuilding, track rollers and idler
rebuilding, besides a track press, electrical /hydr.
aulically operated and impact wrenches

5. Wherever welding lines are not available
through a central arrangement, separate welding
sets may be provided in cach one of the heavy
cquipment repair shop.

6. For component repairs, separate stands for
transmissions, differentials and hydraulic system
components would be required.
have to be specially fabricated.

These would

Besides this, arrangements would have to be
rigged up for testing of the repaired components,
or for ‘running-in-operation’ thereof.

11.44.5. Diesel engine repair shop
1. Fuel pump test beuch/s.

2. Injector testing equipment.
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3. Injector-tip/nozzle testing ‘equipment.

4. Valve grinding/refacing machine.

5. Cylinder-head, hydraulic testing equip-
ment.

6. Honing cquipment.

7. Lapping and polishing arrangement.

8. Line boring equipment,

9. Connecting rod alignment cquipment.
10,
11
12
13.
14,

Pedestal grinder.
Dynamo meter,
Engine stands,
Lathe/s.
Crankshaft grinder,

Besides the above equipment, some of which
may be optional, depending upon the size of
the job individually and the functional work
done in the shops, a variety of tools are neces-
sarily required to handle the work with precision
and efficiency.  These arc as follows;—

1. Puller, gear (sct).

2. Puller slecve,

3. Rudiator repair equipment,
4. Reamer, adjustable.

5. Recamer ridges.

. Sander, electrical,

=

Testers, special, for valve spring ctc.
8. Special vices for holding pistons ctc.
- Welding and cutting outfit-Oxy-acetylenc
10.
11.
12,

Blow lamps,
Micrometers

Torque wrenches.

With respect to fuel injection parts repair, it
may be mentioned that the heart of the dicsel
engine is in the fuel injection system., To over-
haul and calibrate pumps, governors and in-
jectors. a dust-frec, temperature controlled room
must be provided. There are scveral basic fuel
injection systems, ecach requiring special tools
and equipment to properly repair and calibrate
its components,  Pump calibration stands, in-
jector floor rating machines, injector pressure
stands, lapping machines, air gauges and ultra
sonic cleaning tanks for injector nozzles, are
among the cquipment needed,



It is not always necessary to have a scparate
fuel injection parts repair section in a main
shop relative to a given activity, unless the
population of diesel powdered equipment is
fairly large having a few standard makes of dic-
sl engines in use. Where the population of
equipment is relatively small, it is cusiomary to
have the fuel injection components repaired by
specialised organisations outside, who are gene-
rally named as “Factory authorised vendors/
dealers”.

A special mention has also to be made about
the ‘Dynamo meters’, which are used for run-
ning in of the cngine, and for making any
necessary adjustments, checking for leaks and
determining the horse-power of the overhauled
engine. There arc two types of dynamo-meters
in common use-the water pump and the elec
trical generatorresister, The high cost of the
latter gencrally precludes its use, except for low
horse-power engincs.

A passing reference may also be made to the
need for the installation of -the dynamo-meter
and engine stand in" a sound-proof roum, pro-
vided with necessary crane or a mono-rail faci-
lity for handling. Instrumentation is another
nceessarily essential part of this room.  Provi-
sion must also be made suitably for [ucl supply,
water, air, waste-water drainage and engine
exhaust.

114.4.6 Llectrical repair shop

This is more of an outfit for the electricians
to rewind armatures, coils and repairs to com-
mutators etc. Depending upon the type of the
work decided to be done in a shop, the cquip-
ment may vary from job 1o job.  Where large.-
sized motors and generators ave undertaken for
repairs, special machines would be required to
suit the particular purposc.  In an average
shop, it is morc of a cluster of electrician’s
benches with instrument panels for tzsting the
repaired electrical equipment.

One of the main requircment of this shop
is the insulation drying equipment, which
again varies with the type and size of electrical
machines under repair.

It is also necessary to have machine lathes
with 107 to 127 swing and for armature turn-
ing, generator-regulator tese stands.
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11.44.7 Drill repair shop

Portable hydraulic jacks and  rams and
grinders and large impact wrenches along
with Oxy-acetylene  equipment and welding
equipment are essential for this shop.

The compressors and electric motors or die-
sel engines generally used with the rotary and
down-the-hole drills, are repaired in the rcs-
pective  shops—compressors  in the miscella-
ncous machinery repair shop, electric motors
in the clectric shop and diesel engines in the
dicsel engine shop,

Automatic welding machines are also provided
wherever the type of drills wsed are such
as would require for such equipment,

11.4.4.8 Structural shop

1. Punching and shearing machine--power
press,

. Bending rolls.

Radial dyills.

. Oxy-Acctylene profile cutting machines,

(<L ]

i

automatic

3

. Oxy-Acctylene
machine,

cutting

. Hydraulic press.

. Welding scts/welding lines,

. Girder
machine.

o ~x o

bending  and  straightening
9. Radio-graphic camera/X-ray equipment,
10.

11.

Pedestal grinder, double wheeled,

Pipe. bending machine.

11.4.4.9 Servicing seclion
1. Hydraulic lift.
2. Air compressor.
3. Pressurised lubrication equipment
4, Washing stand.
5. Stcam jenny,
6. Water tanks.

11.4.4.10 Wood-working machinery shop

1. 1‘lanniﬁg machines.
2. Band-saw.

3. Circular saw.



11.44.11 Paint shop
1. Paint spraying plant.
2. Drying chamber.

14412 Tyre retreading and repaiv shop
I. () Rim Remover, (ii) Tyre expander.
2. Bufling machine.
Rubber cement spraying Equipment.

3

4. Building machine,
5. Mould with matrix,
6

. Steam boiler.

11.4.4.18 Baltery shop
1. Battery chargers.
2. Watey spray.
3. Exhaust fan.
4. Distiled water plant.

5. Blow lamp.

11.4.4.14 Aulomotive shof

1. Hydraalic press.

2. Drill press.

3. Heavy duty pedestal grinders.

4. Jacks, hydraulic and air,

5. Whecl aligning equipment,

6. Spark plug sanding machine.

7. Electrical tuming and tuning equipment,

8. Misccllancous items of machine tools,
according to requirement,

1144.15 Welding shop

The welding machines may either be indi-
vidual items like motor.generator set, or a
transformer welding miachine with single or
multiple operator lines, or as in the grid
system, a suitable capacity transformer unit
feeding a number of regulators—each with
single or double welding lines. In some
cases, power is supplied to convenient outlets
located at places where these are nceded in
individual shops and each outlet jerves one
welding machine,  The building s grounded
and provides a convenient ground circuit for
any welding.  For mobile equipmcent, a sepa-
rate ground is carried to the work,

In the grid type arrangemecnt, the grid
resistors provide the controlled amperage and
voltage.  This eliminates the location of wcld-

le2

ing machines in the shop area bLesides elimi.
nating the machine movement.  If the grid
location is so planned that the welding leads
can be taken therefrom to convenient places
of work in the shops, this can be an economical
method to provide facilities for welding., How-
cver, in this case, the main control being at
the grid location point, regulation of amperc-
age and voltage has to be manually  done.
This could be controlled by tclephone com-
munication system, or by the end user personal-
ly going and setring the regulator at the requir-
ed point to give the desired ampereage and
voltage.

In certain welding jobs, special elcctrodes
arc required (o be used, and this involves en-
tirely different equipment. Welding of zinc,
aluminium and mugnesium alloys which are
extremely hard to weld, involves the heliarc
welding  machines,

Automatic submerged arc welding is  alse
commonly involved, specially when rebuilding
of parts or structural work is concerned. As
an adjunct to this, welding positioners afford
the convenicnce of proper positioning  of the
picces to be welded at a fast vrate. The posi-
tioners uare- generally powered either clectri-
cally or hydraulically,

Rotary tables, drive and tail stock, similar
to lathe, roller positioners (for circumfercie.
tially rotating large work) cte., cte., are also
some of the types of welding positioners.

The equipment as above, may be a part of
the structural shop to the extent required and
in certain cases, work in isolation in a central
welding shop.

Trailor mounted dicsel/electric  operated
welding sets and oxy-acetylene cutting and
welding sets make another useful item  of
equipment o be provided. Cerain welding
jobs assigned to the workshop tcam in the
field arca can be conveniently  carried out
with the help of these mobile welding sets,
Moreover, during the course of tcsting  of
machines, after repair and  overhaul, such
mobile  welding  sets arc very uscful in the
vehicle parking area, in the “hard-standing”
sheds or in the operational test ficlds,

11.4.4.16 Compressed aiv system

The requirements of compressed alr mayv be
for usc of power tools, for clcaning of surfaces,



for serving and paint sections, and for various
other applications inside the shops. Depend-
ing upon the total activity involving use of
compressed air, the  compressed air system
could be fed from a central location where a
battery of compressors or a single large sized
compressor can be put to use. For particular
types of works where the air compressor at the
discharge end is nceesarily to be of a certain
rating, and the compressed air lines have to
extend over a large distance from the central
location, it becomes necessary to instal a separate
air compressor for the particular location to meet
such a situation, Overhead compressed air
lines, or laying of the compressed air lines
in drainages  in the floor area, has to
be initially planned in a suitable manner to
meet the requirements of various activities all
over the shops.  Subsequent installation at
times involves interference with other facili-
ties which are already in use and this propo-
sition bhecomes rather expensive and unecono-
mical.

114417 Centralised
Systems

oxygern and  acetylene

Oxygen and acetylene are  used in large
quantities in maintenance work and in the
structural shop where steel fabrication is in-
volved.  The most common procedure is to
get Oxygen and Acetylene Gas in cylinder as
supplied by the manufacturing plants, How-
ever, to make the operations economical, spe-
cially when the consumption of Oxygen and
Acetylene Gas is fairly high due to the nature of
operations to be performed, it becomes econo-
mical to purchase the gas in small tanks and dis-
tribute them to the shops as needed. Even this is
quite a cumbersome procedure, as it involves
to a slightly lesser degree, the same problemns
of handling distribution and collection of the
tanks as in the case of gas cvlindcrs,  Besides,
the arrangement for transport of the con-
tainers-cum-tanks or cylinders from the manu-
facturers to the users worksite can involve cer-
tain difficulties  occasionally in transporting
these containers to and fro.  1f the work at
the users’ end cannot brook such delays and
the supply has necessarily to be continuous
and regular, a central plant can be equipped
to distribute Oxygen and Acetylene through
a piping system to ¢ach shop, or by generating
the Oxygen and Acetylene and bottling same
in containers for convenience of the vaious
user sub-divisions on the project. Not only

183

“maintenance shops.

is the gas produced ar economical rate, its
ready availability cnables the user to keep up
the work in good progress.

Such Oxygen and Acetylene  manufactur-
ing plants arc of course, rare to see with indi-
vidual project authorities.  They are excep-
tionally few, who have provided such installa-
tions.  Beas Project in the Irrigation and
Power Sector is one such example to quote,

11.4.5. Area Maintenance Shops
11.4.51 Purpose

The main
nauce shops is,

pwpose of area/fiekl mainte-

(1) to prevent mcchanical break-downs of

cquipment as far as possible; aund

(2) in case of mechanical break-downs to
put the machine back inco service with
a minimum loss of time.

If a machine is not kept in a properly ad-
justed condition, it loses the performance effi.
ciency and there is a tendency to unusual wear
and tcar on the machine, The prevention
of mechanical break-downs mainly relates to
such timely adjustments to parts and compo-
nents in the machine, The main function of
the area maintenance shop should be to pro-
vide for schedule of adjustmens, indicating
the intervals at which such adjustments are
required to be checked and the time to be
taken for adjustment. Regular mechanical
inspection is also a part of this schedule through
which the possibility of major hreak-downs are
checked at the commencement of the smaller
initial causcs.

Minor repairs which cannot bhe scheduled
also need prompt attention so that it may
not subsequently lead to severe breakdowns
duc to negligence in carrying out the repairs
in proper time. When, inspite of precau-
tions, major break-downs occur at the site of
work, the field maintenance personnnel should
concentrate on returning  the machine to
work on the minimum loss of time. The
mcthods  of so doing depend upon the nature
ol breakdown, the type of machine, material
facilities, labour  facilities etc.  Sometimes
assembly and sub.assemblics replacenient  are
also a part of the work to be done in the area
Immediate veplacement
assembly, than keeping the

of a defective



machine waiting for repairs on the deleclive
on¢ Is more economical as the machine can
be used on production work immediately on the
replacement of the assembly,

The function of the field maintenance is
to see that no machine is allowed to continue
on work when it is in need of mechanical
attention whether of relatively minor nature
or of a more serious character. Prompt at-
tention to minor faults, even if at the cost
of stoppage of work, would pay in the long
run. .

11.4.5.2 Localion

The area maintenance shops or the field
shops take a part of the work in respect of
maintenance and repair of equipment very
near to the location of their work. The
first consideration is that this should be locat-
ed as near as possible to the scene of opera-
tion, with good access roads, to minimise the
time to be taken in bringing plant to the work-
shop.  In some cases, the installed plants—
as in a case of the mining work (the typical
example being a crushing plant), such main-
tenance shops have to be so arranged and
located that speedy repairs to such cquipment
is facilitated. Moving heavy mantles of large-
sized crushers away from the crushing plant
to distantly located workshop premises may
be not only a cumbersome procedure from
transport and handling angle, it may also
involve lot of delay in repair or recondition-
ing thereof. Hence in so far as the area
maintenance shops are concerned, the main
consideration, in context of convenience and
speed of work of maintenance and repair of
work is the sub-division of such operations
into separate field shops for maintenance and
repair of the mobile or motorised equipment
and the installed equipment,

11.4.5.3 Shop equipment

Little useful purpose is scrved by estab-
lishing a field maintenance organisation on
a project unless essential facilities are provid-
ed. Without facilities, the unit is ineffi-
cient; and either necessary work is not car-
ried out or is performed indifferently due to
lack of the tools for the job.

for a field main-
servicing an  average

Minimum requirements
tenance organisation

sized mixed fleet of equipment and plant
arer-—

(@) Covered workshop floor space, preferably
on a concrete floor, provided with light
and powcrself-generated, if nccessary.

(b) Workshop vehide park,

(¢) Fitting shop cquipment, benches, vices,
cupboards, racks, portable drills and grin-
ders, hydraulic jacks, crowbars ete,

(d) Lifting tackle-gantry type or mobile crane
for workshop use, mobile crane for field
use.

(¢) Portable electric welding equipment, oxy-
acetylene cutting and welding plant,
brazing plant forge.

(f) Stores for spare parts, files, chisels taps,
dies, grinding wheels etc.

(8) High  pressure washing equipment &
steam jenny.

It shonld be cmphasized that the foregoing
represents the minimum requirements for an
average feld unit to be sclf-supporting under
normal circumstances. The facilities on a very
large preject are very much more complete and
the extert to which equipment should be pro-
vided depends entirely upon the type and dur-
ation of the project and the classes and concent-
ration of plant. Each individual case must be
worked out in terms of economiic factors involv-
¢d, bearing in mind that it is usually false
economy to under equip. Ill equipped and/or
poorly controlled organisation is likely to he an
expensive liability.

11.4.5.4. Motorised equipment.

The area shops for the motorised equipment
wauld mainly involve installaiion of a few items
of machine tools-lathe, drilling machine, pede-
stal grinder, arbor press, welding equipment,
Oxyacetylene cutting and welding equipment,
pressurised lubrication and servicing equipment
besides a large variety of hand tools and some
power tools.

iHere again, however, for certain categories of
equipment—mainly the excavators slightly differ-
ent arrangements wonld be required, The main-
tenance and repair shop in the field for this
category of equipment, would have a smaller
sct up, as described in the centralised mainten-
ance shops—providing a suitably flcored pit



under a roof shed necessary provisions of drain-
age arrangement, fitters heiches and certain
tools, including power tools, Of course, the
handling facilities by way of lifting tackle, jacks
and overhead crane, would entail efficiency to
repair work for such equipment.

As a part of the arca shops equipment, mobile
servicing units arc also vequired. It is customary
to maintain most of the items of motorised
equipment while these are on the run on pro-
duction work. The mobile servicing units get
parhed at suitable locations in the work area
and the machines are drawn one after another
at periodical intervals for servicing or any minor
repaivs that may arise in the course of operation
of equipment. Such units may be skid-mounted
in some cases, or trailor/truck mounted. The
essential items of equipment instalied, whether
mounted on skids or trucks/tailors, would be
an air-compressor, pressurised lubricating or
lubricant-dispensing units, with recls of hoses
and accompanied by a trailor-mounted or trolly
mounted miniature shop having a power unit
with a drill and a grinder. Sometimes, a sepav-
ate trailor-unit with essential hardware mate.
rials, like nuts, bolts, screws etc., is also a part
of the mobile unit, to help carry out minor
repairs to the equipment.

11.4.5.5. Installed equipment

Io rclation to installed cquipment, like crus-
hers, where crusher-mantle and concaves
prepated in the shop, mantle stands, zine paots
and zinc storage facilities are prevequisites.  If
the shop can be arranged on the crusher work-
ing {loor, the major overhaul crane will serve
the maintenance shop also. If this [acility cannot
find extended application as such, a scparate
overhead crane would be needed for this heavy
work. Tf, however, the shop has to be scparately
located, it should bhe central to the plant opera-
tions and preferably on the ground level to
facititacte handling of heavy items. In any case,
this also has to be under roofed accommodation.

arc

11.4.5.6. Repair Stalls

It is also a practice with some of the users of
cquipment, where large flects of equipment are
put o use on given activitics, to have repair
stalls in close proximity to the operational aiea.
The size of such stalls can bhe determined by
the size of the iterns of motorised equipment in
use. Normally, the width and the length of the
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stall would be such as would aford the conveni-
ence ¢f a motorised picces of equipnient to drive
hwand yet leave sufficient space on the sides and
in fyont for the maintenance and repair crew
to move around the machine and also to have
the facility of a work-bench besides,

Yet in few other cases, the stalls take a diffe-
rent shape. These are in the form of fabricated
steel sivuctures with canopy on top and arrang-
ementis for lifting the structure provided at suit-
able place of the structure. 1f a machine breaks
down in the work area, it is towed away to a
convenient location thercin closeby and the
struciure picked up with the help of a crane to
provide cover and protection to the particular
arca ol the machine in which the repairs are
cone. Tt may not be necessary to mention that
such arrangements are peculiar only to such
jobs where the dimatic conditions or the day or
night temperatures cause physical trouble to
the working crew and specially when the repair
or maintenance work would take a fairly long
tine.

[14.6. Servicing Facililies,

In what has so far been considered in this
Chapter, the broad outline of functions and
tavout of centralised  maintenance shops and
area maintenance shops has been deale with.
The main item common to hoth of these items
is" the servicing facilitics in form of service
station cquipment,  ‘Whether a service station
is fixed or mobile, the cquipment is substantially
the sume and should include-

(a) "Tanks or containers for all classes of lubri.
cants, flushing and cleaning fluids, water
and distilled water e¢te, with arrange-
ments for drawing oft without contamin-
ation,

(h) Air compressor plant for pressure greas-
ing. air cleaning and tyre inflation, as
may be required,

{t) High pressure water washing plant, petrol
or diesel driven, for mounting ¢n mobile
plant or clectric motor driven for service
station installation.

Steam jenny.

(d)
/ey
{©)
(fy Filling measures for cach type of lubri-
cant, specially service tools, grease guns,
pressure  greasc  buckets, spanncrs  of

Cleaning materials, preferahly in lockers,



assorted sizes and types, tyre gauges,
puncture repair outfits ctc., with arrange-
racnts to keep them ctean and necessary
prevision for storage.

{e) An assortment of hardwaore items, includ-
ing nuts, bolts, washers, grease nipples,

split ping etc., in suitable bins and lockers.

Permanent fixed service station are GENE-
RALLY provided with fuel storage tanks for
direct dispensation fuel to the fuel tanks of in-
dividual machines or for drawing of supplies
there from into a clean mobile tanks which may
dispense fuel at mobile servicé station points or
for the use of stationary plant scattered over
the work area in the field.

Travelling fuel tanks to plant nor readily
accessible to a fixed service station, should he of
suflicient capacity to serve the needs of all plants
heing served by each mobile tank unit. In such
a case, it must be remermbered that any {uel left
uver should be pumped back into the bulk stor-
age tarks and fresh drawing made for the next
day’s operation or else, the mobile tank should
be filled vp completely at the end of the day’s
work.

11.5. Stores Warehousing.

Store room or warehouse facilities, should as
far as possible, be planned to adjoin the section
of the maintenance shops which have the greatest
need for accessibility to parts. In case of centra-
lised mmintenance shops and the centralised
stores, at least the two premises should be con-
tignous to each other it possible, or not too far
awav from each other.

The warchouse itself must be planned to
facilitate handling of materials with the least
amount of effort.  Fast moving items, mainly
mobile equipment repair parts, should be stored
where they are easily accessible-with the conside-
ration to dispersal with a minimum of travel,
Access aistes must be provided for fork-ift trucks,
and bhin aisles must be of proper width to accom-
modaic 2-wheel or 1-wheel  hand trucks, at a
minimum of 3 ft,

Receiving aveas should be provided separately
with sufficient space to accommodate fork-lft
unloading of trucks. A recessed truck platform-
level ramp, contained within the building, will
provide all-weather loading and unloading of
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trucks and is desivable in spite of floor space it
covers, Tt is also desirable, if possible, to pro-
vide railroad access with a box-car—level ramp
sitnated to unload with a fork.dife,

Material storage requirements minst aliow
consideration for both size and weight of
must therefore,
he determined with great cave. Compartmen-
tal draw e provided for
cvery small materials, and seeel adjustable shelf
wses should be planned to awweonunodats other
vaticly fsizes of materials,  Heavy adjustable
patler racks with engincered safety factors for
cariying capacity, must be provided fer heavy
mateyials,

materials,  Storage capacity

type cabinety shouid

Other considerations for storage must include
special cabinets for gaskets, door-type cabinets
foy materials, such as bearings, seals, and other
items which should vemain velatively dust or
dirvt free, and cabincts with locked doors to con-
tain high value security ltems or precision ins-
tidments or items on which the issne is strictly
controlled.

Spectal racks or fixtures must also be provided
for cables, ropes, rolls of gusket materials and
other commodities which require special handl-
ing becanse of odd shapes, lengths or satety in
Landling.

Consideration must also be given to storage
of acids, lubricants, compressed gas cylinders,
bulk or bagged materials, steel, and heavy mate-
rials,  Generally for safety veasons, or because
of their bulk, these items cannot he stored in
the warehouse proper and will require outside
storage or storage in buildings suited to the mate-
rial,  In respect of lubricants specially, and
also for other Huid materials, some of which
cannot stand variation in temperatures, suitable
buitdings or cover should be  provided for
storage., Haowever, in providing for such sto-
rage, provision should be made for access cither
by rail with box ears level ramp or docks which
will permic fork-lift unloading and a crane faci-
lity to provide for unloading  heavy materials
from rail cars or trucks.

Stovage ol tyres nceds meticulons care. One
of the most important factor governing  the
life of tyres is proper stovage.  'Tyres are not
recommended to be stored outdoors. They are
to be stored in a cool, dry and dark  shed,



In  addition to adequate storage facilitics,
emphasis should be laid on a proper catalogu-
g system. A placing or commeodity number-
ing system must be provided that will lend
itself ready to casy determination and ability
o hnd materials.  This system muse be
detevmined  with the knowledge that ware-
house men generally are brought up from the
ranks, have average intelligence, but often do
not Lave an accounting background.  The pre-
sent day cataloguing aids showld be availed of.

Storage space for spare parts

[t is generally difhicule to give a scale of pro-
vision of storage space and facilitics for a de-
‘The
provisions would vary substaniially, according
to type and nature of the parts in stock (whether
heavy or light, requiring special preservation
and maintenance process  or special storage
arrangements) and quantities  thereof.  Con-
sidering the items of spare pavts generally re-
quired for maintenance, repair and everhaul
of major items ol carthmoving machires, cer-
tain guidelines could however, be furnished to
determine the scale of provision of lloor space
in a warehouse storing such parts.  Guide
lines in this respect is given in Appendix 11,2,

fined size of inventory of spare parts.

11.6 Observations of the Committee on Visiis
to sites of Work of Different Uscers of the
Equipment, '

(a) Workshops.

While therc is no doubt that most of the
project authoritics attempt o plan meticulous-
ly the layout of the workshops and stores on
any operation involving intensive usc of cquip-
ment, most often such planning does not in-
clude detailed consideration of the large num-
ber of diversilied factors necessary for the pur-
pose and as referred to in the preceding portion
of thisy Chapter.  The functional aspects are
no doubt taken care of to a large extent; but
there again, the sequence of operations func-
tionally involved, in processing equipment for
repair and overhaul or in storage of items in
the stores, arc not considered minutcly. The
handling facilitics and the location of faci-
lities for repair and overhaul result in fairly
high amount of cxpenditure on handling.

Lark of drainage facilides, disposal of waste
material and absence of  general cleanliness,
muke the work in the shops rather unscientific
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and most unhygienic. The floor area inside the
shops is not dean and in some cases, there is
lavdly o proper floor surface.  The roads in-
side the workshop premises  ave not black-
topped and these cause a sertous handicap to
the movement of machines specially during
the rainy scason. Moreover, unhygienic
conditions result from such roads. It is a false
cconoiny o save a little amount of initial ex-
penditure in providing suitably covered floors
inside the shops or in providing blacktopped
or pucca roads. Well planned, well designed
shops are no morc expensive than poor oncs,

The Committce have witnessed workshops
and stores where either too little space is pro-
vided for the amount of work to be done, or
too much vacant space is available rvesulting
in unmnecessary expenditure on covered space
besides the long distances the jobs are to travel
from one shop to another for different opera.
trons,

Diue amount of care and attention is not
pawl to the convenience of the workers inside
the shops.  Most often, the workers sguat on
the floor to attend to repair work, or for doing
other miscellancous works in the shops, The
basic requirement, of work benches with vices, is
not taken care of to the required extent, It is
needless to point out that lot of timce can
be  saved in doing a given ite mof work in
the shops if such facilities aie provided for the
convenicnce of the workers and the work,

Absence of compressed air lines, handicaps
deanliness of parts used in reassembly/or over-
haul of machines.  This also precludes the
use of pneumaltic tools which make the princi-
pal time saving appliance for jobs like rve-
moving or tightening bolts, nuts and screws,

(b) Ware-houses.

In respect of warehouses, it has been obscrv-
ed that not much care is bestowed upon the
conservation and preservation of items in sto-
rage—specially spare parts.  The parts are
stored in shelves which extend in height over
10 10 12 ft. This makey it difficult for dusting
of the parts at regular intervals. No care is taken
ol inmportant items like bearings, seals and gas-
keis.  The gaskets specially get crumpled due
t¢ long storage and exposed to open condi-
tions, while these are not mounted on proper



frames
Similarly,

with dowel pins ~ holding them.

the bearings are also left  ex-
posed, without their being wrapped in il
paper after these have reccived a quoting of
anticerrosion lubricant, Initial deteriovation
in the physical condition of such items, shorteus
the life of these compouents when put 1o use,

Liens like crank shafes, which are very ex-
pensive otherwise, arc also left rather cared
for inadequately or improperly both in regard
to its prescrvation and type of storage.  The
crank shafts arc generally observed to be lying
flat on the foor instead of bLeing put vertically
or supported with fixtures to  prevent cven
slight bending while in storage for long time,
due to its dead weight.  The crank pins and
journals are not covered suitably with a pre-
servant and oil paper,

In the matter of dispensation of lubricants
in the shops, a lot of contamination is allowed
to be introduced by manual handling. The
measures used are most often made out of G.P,
sheets with the neck portion of such coutainers
being not wide enough for accessibility to the
bottom of the containers for proper cleaning.
It is not a rare occurrence to find deposit = of
grit and dirt a¢ the spout of the containers and
at its bottom. Naturally, lubricants dispensed
in this manner with such containers would ac-
celerate the pace of wear and tear of the mecha-
ical parts inside a machine receiving lubricants
through such coutainers.

The Committee have considered it necessary
to give a bread outline of provisions to be
made in the project estimates towards cost of
shops to be provided, the equipment to be
installed therein and the number of persons to
be employed relative to the size of flcet of
cquipment in operation, Even though these arc
barely guiding figures, it is considered that it
would be helptul for an average user of equip-
ment to clearly envisage the likely requirenent
of funds for such maintenance facilities to be
provided. Tollowing are the brief details in
this respect:—

1, Workshop floor space

(a) Covered space :

(i) Main repair shop . 150 to 180 sq  ft,
machine,

(i)  Ficld repair shop . 100 to 120
per machine.

per

sq. ft

(b) Uncovered space :

Main repair shop . two and half to three
times of (a) (i)above,]
Field repair shop Same as (a) (i) above.
(¢) Cost of covered and uncovered space and
sheds :
1.5 to 2% of the cost of equipment,
2. Reguirement of skilled and unskilled labour ;

(a) Planncd maintenatice 1.5 skilled men  per
machine and 10% ex-
tra for unskilled la-
bour.

(b) Eme:gency mainten- 109 of (a) above,

ance Supervisory 109% of the skilled
personiel, personnel  at (a)&(b)

above.

3. Requirement of shop equipment & Tools,

4 to 6% of the cost of equipment,

IL.7. Summary of Obscrvations and Recom-
mendations,

For any work involving iutensive mechanisa-
tion, a good workshop is the best asset as it
provides the supporting lifcline for continued
and sustained operation of the plant and equip-
ment. Its usefulness, however, can be as effec-
tive as the initial planning recording its lay-
out and established facilities could make it. If
the purpose for which the workshops are to be
established is clearly defined in specific terms
i relation to the items/types of work to be
done, the purpose would be well served. These
considerations are  however,  only partially
covered while planning the work as a whole.
In framing project reports, details of the work
load for the shops 1s nog precisely defined; and
consequently, provision  for space, type  of
building the equipment and facilities to he
installed therein  and  sometimes cven  the
location of the shops, are not clearly demarcat-
ed. This results in inadequate provisions  to
meet the actual load of work when it is in full
swing.  One of the basic principles in work-
shop planning—room for exXpansion, makes
the main deficiency in initial planning. Oppos-
ed to this, in some cases, provisions are exces-
sive and dis-proportionate to the likely work-
load that may be expected cven in the peak
periods of work,

Sowe times, the type of construction, the lay
out of the service roads and parking  spaces,
drainage facilities ctc., are not properly decid-
ed upon in spite of the climatic and gcographi-
cal conditions being known this becomes

a
great handicap to work later on,



‘The imbalance in the equipment and facili-
tics and the size of the shops, as provided and
otherwise actually required, has resulted from
the pattern of maintenance and repair work
not being clearly decided upon initially.

The Tay out of the shops most often does not
provide for so organising the repair work that
specialisation could be attained and concurrent
processing of repairs to assemblies, sub assem-
blies and components of a machine, could be
carried out for overall reduction in the total
repair time of a given machine,

Hygienic conditions do not prevail within the
workshop premises and the work arcas.

Lack of proper tools and inadequate facili-
ties for handling, congested work spaces  in
different shops, lack of provision of fitters’
benches and other such facilitics, handicap the
progress in work.  All this is a result of lack
of proper planning and inadequate  provision
initially made on this account in the original
estimates,

The type of construction for stores and
warchouses, the equipment and facilities pro-
vided therein have sometimes proved  proble-
matic. Providing C.G.1. sheet covered sheds of
the type of Nissen Huts for storing costly itemns
of spare parts for carthmoving machines, in
places where the day temperatures jn summer
touch 45°C to 47°C is not a rare phenomenon.
Physical deterioration of certain items like
filters, gaskets, rubber components and  seals
etc., result in substantial losses of such parts, in
long storage under thesc conditions,
these items unusable in course of time.

makes

'The type of storage bins provided at some
places do not provide for safcty against hazards
of fire, etc.

The method of storage of certain items like
gaskets, tyres and tubes, rubber materials, in-
sulation materials etc., is not proper and often
renders a pare of these items
before these are used,

unserviceahle

Recommendalions.

1. Initial planning of workshops at the stage
of formulation of project reports should cover
all details regarding items and types of work
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to be done, the maximum work load possible
to arise in respect of each, the pattern of main.
tenance and  repair of equipment—whether
centralised or on area maintenance basis, or a
combination of both, the type and the extent
to which  work will be got done by outside
agencies, and the amount of investment that
can be made.

2. A decar plan should be developed of the
lay out of the shops by listing out the type of
of repair work, manufacturing = servicing and
maintenance operations to be assigned to the
shops commensurate with the number and type
of machincs, plant and equipment to be main-
tained and serviced, and the load of manufactu-
ring activities. Further room for expansion
and flexibility of operation inside the shops
should De provided for.

5. The type and sizes of the workshop build-
ings should be decided upon with due consi-
deration to climatic conditions,  geographical
location etc. Clear provision should he made
for drainage facilities, parking spaces, storage
of raw materials, ¢quipment awaiting work in
the shops, repaired cquipment awaiting  deli-
very to the users etc,

4. Properly luid service roads and stabilised
shop floors, to suit the type and size of equip-
wene that will move over it, should be provid-
ed,

8. The location of the shops should be decid-
ed upon by preparing a clear plan of
operational activities which will be
thereby.,

the
served

6. Size of each shop should be determined by
the number of workmen that will have to work
there and the type of ¢quipment, components,
asscrublies, that will be put (o repairs. Provi-
sion should also be made for storage of the
components, parts and assemblies and for the
fitters’ f'workmen benches. There should be no
congestion of the work space.

7. Adequate  material handling  facilitics
should be provided, both inside the shops and
in the open space outside.

8. Adequate provision should be made in
the project estimates to meet the cost of work-
shop buildings, equipment and facilities, in
accordance with the guide lines mentioned in
the report.



9. The work in the main repair shops should
be sub-divided according to the functional re-
quirements s¢ as to accomplish concurrent re-
pairs of components and assemblies for
expeditious completion of the repair of any
given machine.

10, Where major repairs are to be carried
out at the site of the work, functionally design-
ed mohile repair shops mounted on trucks and
cquipped with full complement of tools etc.,
should be provided.

11. The arca maintenance shops should be
located as near as possible to the  scene of
operation, and good access roads also provided.

12. Store voom and warehouse facilities
should be located adjoining the maintenance

shops.
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13. Receiving areas in the ware houses should
be provided separately with sufficient space to
accommodate mechanical handling of loading
and unloading operations.

14. Special attention should be paid to pro-
vide a proper construction of the building for
storage of tyres and tubes. A cool, dry and
dark shed is required for this purpose.

15. A proper catalogueing system should be
provided so as to facilitate easy determination
ol the required materials.

16. Qut-door storage is an economical ans-
wer to growing space demands. Slow moving
parts and  certain  parts/components upon
which weather has no adverse effect, can  Dbe
conveniently stored in the roofless warehouses.



CHAPTER 12

ORGANIZATION AND FUNCTIONING OF CENTRAL MECHANICAL
UNITS IN IRRIGATION AND POWER SECTOR AND SIMILAR
OTHER ESTABLISHMENTS IN OTHER SECTORS.

12.1. Establishment of Central Mechanical Units
in Irrigation and Power Sector.

12.1.1. Consideration in the Irrigalion and
Power Seminar.
In September, 1960, during the Seventh

Irrigation and Power Seminar held at Banga-
lore, it was considered that even though some
major projects have considerable equipment,
most of the items are widely dispersed over the
different medium and small projects under-
taken by the States. Further more, the major
projects, where there is concentration of equip-
ment, the functions of operation and mainten-
ance of machinery and keeping up-to-date
information regarding performance, utilisation
and efficiency, nature and cost of repairs,
consumption of oils, spares, etc. are centralis.
ed; thus making it possible to have a unitary
control on different aspects of works incidental
to operation, etc. of equipment. However, in
contrast to the conditions existing on  majon
projects the medium and small projects are
handicapped considerably in attaining the re-
quired degree of efficiency in utilising equip-
ment. The work on such projects being of
much shorter duration, it is difficult 10 organise
workshop {facilities, sizeable stocks of spare
parts, etc., which are basically necessary  to
promote better utilisation of equipment.

It was accordingly consideved that for proper
management of construction plant and equip-
ment working on medium and small  projects
in diflerent States it would be advantageous to
have such resources pooled and controlled by a
Central Organisation with a view to obtaining
a higher standard of efficiency and better utili-
sation of the equipment at the disposal of the
State Government,
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12.1.2 Funclions as Envisaged

It was accordingly resolved during that
Seminar that the State Government may con-
sider the desirability of setting up of Central
Mechanical Agencies who would perform the
following Iunctions:—

(i) Planning the requirements of construc-
tion plant and machinery for all pro-

jects;

(i)

Procurement of machinery:
(a) by new purchase, and

(b) from surpluses available on other

projects;

(iii) Laying down proper schedules for
census of machinery, history sheets, log
books, preventive maintenance, stock

account of Spare parts etc;

(iv) and

General supervision of operation
maintenance of machinery;

v)

Planning of major repairs and recondi-
tioning of used cquipment;

(vi)

Preparation of lists of spare parts requir-

ed and procurement thereof;

(vii) Transfer of machinery from one project
- to the other within the State, by internal

arrangement;

Co-ordination with major projects in
the State for which Control Boards have
been set up, in the matter of maintain-
ing up-to-date records for the machinery
including performance data cic.;

(viii)

Co-ordination with the P&M Directorate
of the Central Water and Power Commis-
sion for disposal of equipment declared
surplus by the State Government and
in regard to other marters concerning
Plant and Machinery;



(x) Recruitment and training of operating
and maintenance stafl; and

(xi) Review of efficiency and performance
of of
major iters.

machines and cost  accounting

12.1.3. Decision for Fstablishment and Foliow-up
Action

The Co-ordination Board of Ministers in
taking a view on the final conclusions arrived
at during the 7th Irrigation and Power Se-
minar, accepted the need for establishing a
Central Mechanical Unit in each State with
the functions as above. The Chairman of the
Board asked the Members (Ministers of I&P of

all States) to take immediate steps to imple-
ment this decision.
In pursuance of this decision, the Central

Water and Power Commission and the Mini:
stry of Irrigation and Power have, in the past
10 years, taken follow-up action in moving the
Irrigation and Power Departments in all States
in the country for establishing the
Mechanical Units.

Central

12.14. Need for Implementation of Decision.
12.1.4.1. Increase in Population of Equipment,

The need for implementation of the decision
has increased all the more due to the
increase in population of equipment
irrigation and power

large
in the
sector. The value of
equipment in I&I* Projects in 1960 was estimat-
ed at Rs. 50C million approximately; while
during the period 1960-1970 the census now
taken by the Committee reveals that the value
of construction machinery in use on irrigation
and power Projects (in different States and on

Central Projects) as in December, 1970  was
Rs. 1,400 million approximately. Thus, over
a period of 10 years the size of construction

machinery holdings in the irrigation and power
Sector has increased by Rs. 900 million. How-
ever, in so far as utilisation of equipment is
concerned the accomplishments leave much to
be desired as is evident from the details given
in Appendices 2.1 & 2.2.
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12.V.4.2. Rehabilitation of surplus equipment,

It is also observed that surplus  equipment
rendered surplus on completion of major pro-
jects or medium projects, does not get rehabili-
tated in proper time on other
works within the State,
reasons for the over-all
ment to be low.

contempaorary
This is one of the
utilisation of equip-

12,1.5. Recommendations of Commillee of Mi-
nisters.

The Committee of Ministers constituted in
1068, to recommend measures for elimination
of delays in procurement of construction equip-
ment and spare parts vequired for Irrigation
and Power Projects, in taking a view on the
functioning of the Central Mechanical Agen-
cics in the States had wmade the following
recommendation:-—

“All States in the country should take neces-
sary: measures to establish fulfledged Central

Mechanical Unit Organisation in the Irriga-
tion and Power Sector. This organisation

should serve as a co-ordinating
half of Irrigation and Power

agency on be-
Projects in a
State and exercise control in the of
proper utilisation of equipment, rehabilitation
of sulplus equipment and inventory control of

matter

spare parts of such equipment. This work
should be given top priority.”
In making the recommendations as above

the Committee of Ministers had also particu-
larly defined some important items of work to
be performed by the Central Mechanical Units
in the States. Details in this regard are given
in Appendix 12.1.

Considering the huge investments kept idle
in surplus equipment, the Committee of Mini-
sters had alse suggested that the mechanical
organisation in each State in Irrigation and
Power Sector should be strengthened and  the
of surplus
equipment and spare parts should be assigned
to officer on special duty who would co-ordinate
with the Central Water and Power Commis-
sion for cxpeditious arrangement to rehabili-
tate equipment, etc,

work pertaining to rehabilitation



12,2, Assessment of the Present Position

[t is unfortunate that in spitc of clear con-
sciousness on part of equipment owning autho-
ritics in the States of the neced for better utili-
sation of equipment, reduction in  investment
cost and cconomy in cost of construction, the
required amount of effort has not heen put in
for establishing a unitary control for manage-
ment of available equipment in spite of reco-
mendations made in this hehalf by high power-
cd bodies,

With a view to making an assessment of the
present position vegarding  creation the
Central Mechanical — Organisations  in  the
States, the Committee had issued questionnaire
(Appendix 12.2), to ascertain as to how effecti-
vely are the central mechanical units in States
functioning ar present (if these have since been
established).  “Vhe information received  from
the States, in response to the veference made hy
the Committee (summarised
also given in this Appendix.

of

question-wise)-is

12.2.1. Status of C.M.U. in different States.

A study of the information received  reveals
the following:—

I. Central  Mechanical  Units  have heen
effectively  organised by  Andhra  Pradesh,
Gujarat, Kerala, Maharashira, Mysore  and
Tamil Nadu States.

2. The functions of Central  Mechanical

Organisations ave being performed by nucleus
organisations (Circle/Divisions)  created by
Bihar, Haryana, Jammu and Kashmir, Madhva
Pradesh, Ovissa, West Bengal and Uttar  Pra-
desh States, even though fulfledged  Central

Mechanical Units have not heen established by
them.

3. Assam, Himachal Pradesh, Punjab  and
Rajasthan States have not yet established such
organisations.  The Punjab State  had. for
sometime in the past, established one Division
under an Exccutive Engineer to perform  the
tunctions defined for the Central Mechanical
Unit, but this division was closed in 1069,

4. Proposals are under consideration with
Haryana, Bibar, Jammu & Kashmir, Madhya
Pradesh, Uttar Pradesh, Rajasthan and  West
Bengal State Governments for establishment of
30—2 CW&PC/ND/75

Central Mechanical Organisations in - confor-
mity with the recommendations made by the
Committee of Ministers.

It is noteworthy that in one case a  State
were reluctant to organise the Central Mecha-
Unit funds could not
made available for running the organisation.
It was once suggested by them that the requir-
ed funds for running of such an establishment
be provided by the Central Government. Per-
haps the consequent henefits likely to bhe en-

nical ags necessary he

tailed by such an organisation were not  duly
evaluated, Tt is. however, gratifving to  note

that they have since framed proposals 1o esta-
blish the Central Mechanical Unit.

12.2.2. Special reference to Orissa State,

The Committee also consider it necessary to
make a special reference to the position  ob-
taining in the Orissa State with regard to sett-
ing up of a Centrul Mechanical Unit, The
envisaged functions to be performed by such a
Unit were initially assigned to a Superintend-
ing Engincer  (Mechanical), Hirakud, How-
ever, the functionary control was assigned to a
Plant and Machinery Committee  constituted
by the Government of Orissa in 1961, That
Committec is comprised of the following mem-
berss—-

I.  Development Commissioner - Chairman,
2, Sceretary, Works  (Trriga-

gation & Power Department). - Member,
3. Chief FEngincer, Trrigation,

Hirakud. -— Member,

. Superintending Engineer,

Mechanical Circle, Hivakud.,  — Member-Se-

cretary,

During the  visit of  the Committee o
Hirakud in Jamuary, 1972, the Superintending
Engineer, Mechanical Hirakud informed that
the said Committee had met on six occasions
only during the period 1061-71.

The Orissa Government ovder, issuing sanc-
tion of the constitution of the Plant & Machi-
nery Committee, had stated as follows:—

“The Committee shall go intn the method
and procedure of distribution of the existing
materials and make allotment on  demands
known ap-to-date as well as suggest the proce-
dure for speedy utilisation of the material. Ti
shall also have to make suggestions  how

c
utilise the materials.”



(T'he above has been quoted from a  paper
given by the Superintending Engincer (Mech),
Hirakud).

That Conumittee wus (0 meet twice in a year.
However, only six meetings took place during
the period December, 1961 to Novembey, 1967,
No meeting took place thereafer.

A
recommendations made by the Committee in
varions meetings, as given by the Superintend.
ing Fngineer (Mechl), Hirakud is at Appendix
12,5 '

brief nrote rvegarding the proceedings and

&

1t is evident from the details of the proceed-
ings that the Plant and Machinery Commiittee
are principally concerned with transfer/repair/
disposal of surplus equipment rather than the
functional control of the Central Mechanical
Unit.

The Comuuittee have conveyved their  assesss
ment on functioning of the Central Mechanical

Unit in Orissa State to the Chief Engincer,

Irrigation, “here is, however, no indicatiot
[=)

yet about ithe corrective action, if any, being

taken by the authorities concerned to improve
the sitnation and to make the Central Mecha-
cnical Unit fanction properly. 1t is our view
that a Cormmittee, in any form of its constitu-
tion, cannot perform the  [unctions an
equipment organisarion.

of

12.2.8. Performance of Cenlral Mechanical Unil
in Maharashtra Slale.

In order to illustrate the pattern of organi-
sation and details of the functions being per-
formed by one of the fulfledged Ceniral Mecha-
Units, the of Central  Mechanical

nical case
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Unit in Mabavashiea State may be briefly des-

cribed.  Following is the text of a note receiv-
cd Maharashtra  Central  Mechanical
Unit in this regard:—

p

from

“ty A Central Pool of Machinery has heen
formed in the State and the same is controlled
by the Mechanical Organisation.  Lvery year
in the month of June census ol the machinery
existing on the various projects is taken  up
and a programme s drawn up fov its utilisa-
tion on the various projects as per the quanti-
ties of earth work to be exccuted in the work-
ing season beginning from October to the end

of June of the mnext year Simultancously,

lists of machinery which is [ound to be surplus
to the vequivement of the varions projects are
prepured and proposals for the  transfer  of
muchines from one project to another where
the same are needed are prepared. The pro-
grimme  of of the machines
ing on the various projects mud the propnsals

utibisation oxXist-
of transfer of surplus machines trom one pro-
ject to another, ave discussed and finalised in
a omeeting of the conceyned Chiel Eaglueers
and Superintending Engineers of the various
projects, held in the month of  July/August
cach year, '

(i) There is one Centralised  Mechanical
Stores Division at Dapuri, Poona-12 and three
Mechanical Stores Sub Divisions  located  at
Nanded, Akola and Nagpur. 1In addition on
all major prejects there ave Stores Sub  Divi-
sions.  The duues ol the Centralised Mecha-
nical Storves Division situasted at Dapuvt ave as
uvnder:—-

(1) Planning and advance procurement of

spare parts required (or  the  various

tvpes of machinery,
Procurement in  bulk  quantitiecs  of
misc. waterials requived for operation,

©)

mainienance and repairs of machinery.

(8) Planning and procurement of steel re-
quired for the manufuciure of gates.

(1) Procuvement of Import  licences  for

\
spares and materials.

(5) Inventory control of spares and mate-
rials stecked in the various Mechanical
Stores Sub Divisions in the State.

(6) Disposal of sarplus spare  parts  and

materials.
(i) Addidonal equipment  required to be
purchased for the Central Pool of Machinery
is decided in the meering of Chiel Engincers

and  Superintending Engineers held to dis-
cuss the matter regarding  distribution  of
machinery, among various  projects,  in the
month of July/August cach year and  the

purchase of the same s
Superintending
(Construction

matter vegurding

entrusted  to the

Mechanical Cirdle
Poona,  Muchinery
available is procurced enther by placing indents
against Director General of Supplies and Dis-
posals Rate Contracts or through the Central

Engincer,
Plant).

which  is  indigenously



As
usual
tenders  through
advertisements in the Indian Trade Journal
and submitting necessary to the
Central Water and Power Commission, New
‘Delhi for ol
followed.

Stores  Purchasing O#icer, Bombay.
regards the imported machinery the

procedure of calling  for
proposals

release forcign  exchange, s

As regards spare parts  advance  planning

for their requirement and  procurement 18
done centrally by the Centralised Mechanical

Stores Divisions, Dapusi in consultation with

the  Superiniending  Engineer, Mechanical
Circle  (Construction  Plaut), Poona. Fast

moving spare parts are generally ordered and
stored by cach Executive Enginecr (Mechani-

cal).

(ivy Bin Card recording system for  spare
parts and muaierials is followed in the Central
Mechanical Stores, Dapuri and in the. Mecha-
nical Sub-Division at Nanded, Akola .and
Nagpur. lLedger system s heing followed in
the Mechavical Stores Sub-Divisions  sitiutated
at the various Major-Projects,

The system of Central Inventory Control
of spare parts of Heavy Earthmoving Machi-
nery has been introduced and its control  Is

assigned (o the Central  Mechanical — Stores
Division, Dapuri. Iu this regard the Execu-
tive Engincer, Mechanical — Stores  Division,

Dapuri, is assisted by the Oflicer on Special
Duty who is also of the rank of  Exccutive
Engincer.

(v) So far no equipment has become sar-
plus to the State.

o

(vi) The State is divided into § regions viz.

[. Western Muaharashtra.

2. Marathwada.
5. Vidarbha.

In cach region there is a Regional Work-
shop as well as stores. 'The Regional Work-
shops are situated at Dapuri, Nanded and
Akola. In addition to the Regional Work-
shops, small Repair Workshops are establish-
Ficld  workshops
are alse set up at the various Major projects
to cater to the needs of the machinery operat-
ing on those projects.

ed at Aurangabad, Latur.
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It is further proposcd to set up small Repair
Workshops at Nasik, Suatara, Dhulia, Ahmed-
nagar, Bhir and Nagpur.

(vit) The Central Pool of Machinery under

the Mecechanical  Organisation  has started
functioning with cffect from 1-4-1967, Tt is
mainly intended for depuartmental exccution

of Major and Medium Trrigation Projects in
the State. Farthwork pertaining to almost all

the Major Tirigation  Projects and  many
Medium Projects is being exccutived by  the
Mechanical Organisation.  In addition some

Minor Trrigation Works are also being handl-
ed by Mechanical Organisation according to
necessity,

As alveady stated above the Central Pool ot
Machinery is operated under the Mechanical
Organisation.

The quautities of earth work executed by
the Mechanical Organisation since the  year
1966-67 to the year 1967-71 are given below:i—

Year Quantity of earthavork
19606-67 236.78 Mctt,
1967-68 222,00 Mcft,
1968-6Y 245.65 Meft,
1969-70 271,98 Meft,
1970-71 276,57 Mcft,

(viiiy The work of Plant planning for the
various Major, Medium and Minor [rrigation
Projects is being done by the Mechanical Or-
ganisution in the State.  The matter regard-

ing purchase of cquipment for the Central
Pool of Machinery as well  as lor  vavious

Minor TIrrigation Projects, is finalised in the
meeting of Chief Lngineers and Superintend-
ing Lngineers concerncd with the various pro-

jccts,  The purchase of muchinery is  donc
Conwrally by the  Mechanical  Organisation
only.

The value of the machinery purchased by
the Central Pool of Machinery from the year
1O57-68 to 1970-71 is as underi—-—
(The Central Pool of Machinery is  formed
in the year 1567 only).

Sr. No Year Cost of machinery pur-
chased
Rs,
I. 1967-68 3,90,75,000
2. 1968-69 2,74,09,000
3, 1969-70 2,37,38,000
9,07,19,000

4. 1970-71



In addition to the work of operating, main-
repaiving  the  Ceutral  Pool
nuichinery, the Mechanical  Organisation  also
the ol -
serviceable machinery belonging to the I&D,
B and PXH Deptt. of the Government  of
Maharashtra and of the Zilla Parishads, and
of Issuing requisite certilicates regarding the

taining and

carvied out work mspection of

machinery bheing unserviceable.”

The evidence of eflicient  management  of
cquipment  operation on  Irrigation  and
Power Projects in Maharashira State is found
in the consistency in figures of annual produc-
tion (carth work done) ws indicated in point
(viiy above. The quantity of  earth  work
exccuted during the period 1966-6G7 to 1970-71
varies from 286.78 Mcft, to 276.57 Mcft., the
average figure of annual production being 250
Mclt. approximately,

It is also noteworthy that equipment worth
113 million approxmmately has heen add-
ed during the period 1967-68 to 197071 %
planning in this respect has been done by the
Central Mechanical Organisation only. The
total value of equipment in use in the Irriga-
tion and Power Projects is of the order | of
Rs. 140 million. No serious complaints about
difficulties in repaiv and overhaul of equip-
ment have made by the  Maharshira
State i the past few years, though as a result
ol procedures and policies under the  hmport
trade control handicaps
have been generally faced in the matter  of
This
dithculty faced by most of the
users of such equipment in the country.

Rs.

heen

regulations,  some
procurement ot imported spare  parts.
however, 1s 2

The Central Workshops under the Central
Mechanical  Organisation, Maharashtra State,
also manulacture gates and other  structural
items required for the Trrigation and  Power
Pyojects.  Spare parts which are not  readily
from the market which  are
specially required  for commissioning of some
the machines, are by
then.

available and

of also manulactured

Regional Workshops operating  under  the
Central Mechanical Organisation are located
at Napuri, Nunded and Akola. These regional
shops cater to the nceds of the projects falling
within the respective regions and serve as a
nucleus for repair and over-haul ol equipment
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and components, and for storage of costly itemns
of spare parts.
parts are, however, stocked by the individual
work-

The fast moving items of spare

users of equipment near the respective
stLes.

The

Lngineers

Organisation  has 3 Superintending
(Mechanical), for and
maintenance ol construction plant and equip-
meng including one lov manufacture and  erec-
tion of Radial Gates, Sluice Gates, Hoists, etc.
and for carrying out fabrication work of other

operation

. structures that may be required,

Occasionally, the Central Mechanical Orga-
nisation undertakes structural work and equip-
ment repaiv work on hehalf of other State Go-
Thus, the Orga-
nisation has a State-wide utility in the matter
of construction plant and equipment and steel
tabrication work,

vernment I)(Ji);ll‘[‘l] ients also.

The Maharashira  State have  decided  to
appoint a4 Chiet Enginecr  (Mechanical) for
overall  control of the Central Mechanical

Organisation in the State,

The Committee feel that there has been con-
siderable delay on the part of the State  Go-
vernnents to implement the decision the
Co-ordination Board of Miuisters of Lirigation
and Power and the Committee of Ministers, i
thie matter of setting up Central  Mechanical
Units even though the utilisution of equipment
has not been satisfactory in the Trrigation and
Power Projects for a long time,

of

This is a very
fmportant subject for prime consideration  of
the State Authorities and they should not lose
any further time i implementing the decisions
tiaken jointly during the I&P Seminar,

12.3

Observations of the Committee

The need for functional co-ordination on the
part of the Central Agency in a State in rela-
tion to cquipment has heen fairly claborated in
Chapter 6. "The nuun benelitss  in view  arve:
reduction in inventory of spare parts, reduction
in capital investment in cquipment,  optimum
utilisation ol equipment and maximum produ-
ctivity from the machines available in a State.
Sometimes the State Authorities are not fully
aware ol the losses that are accruing in conse-
quence of idle time depreciation of cquipment,
the recurring expenditure by way of inventory



holding costs on items of surplus spare parts,
additional investments made by them in pur-
chase of new items of equipment and  spare
parts for new schemes even when some surplus
items of equipments and spare parts can  be

made use of.

12.3.1 Functional Activilies—Economic Aspect.

In order to highlight the functional impor-
gance of the envisaged activities t2 be assigned
to the Central Mechanical  Units, the Com-
mittee have considered it necessary to specify
the economic aspects which may make  direct
attributes of the defined functions:—

1. Making the iunitial selection of equipment
of considerations of cconomy in end-ost  of
product.  This would involve planning  the
requircments of equipment by categorvics, com-
binations of the items in dilferent  categories
and quantities to give production according to
pre-determined targets as defined by the phas-
ed programme of work.

9. Finalising procurcnents of machinexy only
after taking into account the required itetus
that will be available as surplus on other pro-
jects in the State, thus reducing the amount of
additional investment on this account in the
State as a whole,

3. Enforcing ‘Standard Practice Instructions’
for proper supcervision of operation and nain-
tenance of machinery thereby reducing  break
downs and overall maintenance  and  repair
COsts,

4. Enforcing proper measures for inspection
and preventive maintenance with a  view  to
conserving the worn oug parts, thereby reduc-
ing the expenditure on replacement parts, ex-
tending the life of the equipment and parts and
arranging to repair and overhaul the equip-
ment methodically, thus reducing the expendi-
ture on this account also.

inventory
reducing

5. Kntorcing proper control me-
thods for spare parts, thereby the
stocks of parts, cusuring ready availability of
the required parts and reducing to the miuni-
mum the quantities in respect of slow moving
items of spare parts that gencrally makc.the
dead-stock on completion of work on a project.

6. Minimising the idle peviod  of
equipment by timely rehabilitation
jobs, thereby inaking the investment {ully pro-

surplus

on  new
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ductive and reducing the idle time
tion charged to the work.

deprecia-

7. Recording properly the results of perfor-
mance of equipment, the costs ol maintenance
and repair cte, with a view to  determining
clearly the arcas in which Improvements can
be made for overall reduction in owning and
operating costs of the equipment.  Such record
would cnable future estimates of costs of work
1w be properly framed, where similar equip-
ment may be used, This would also help in
establishing norms and standards etc., for per-
formance, availability, utilisation and producti-
vity of givei frems of machines.

8, Facilitating oraining of and
maintenance staff, so as to  introduce  better
efliciency in everall operation and  wiilisation
ob equipment for maximum productivity  and
lesser maintenance cost.

aperating

construction
hcavy carthmoving
machines and other coustruction equipment on
medinm and minor Irrigation Projects in the
State,

mechanised
of

9. To undertake
work involving use

Belore any mechanised construction work s
let out to contractors, refusal of the  Central
Mecchanical Unit should be obtained by the
tespective Departments in this respect in the
{ist instance. It will be helpful if  planning
for allotment of work to Central Mechanical
Unic is done on annual basis before the beginn-
ing of the furancial year or the working sca-
son, so that diely completion of  envisuged
work can be assured on the one hand and sus-
tained use of equipment available with the
Central Mechanical Unit made certain on the
other hand,

The above aspects are a direct — interpreta-
tion of the individual functions as laid down
for assignment  to the Central Mechanical
Units,

12.3.2. Function of Cenlral Mechanical Unit
in relation to work with c¢quipment in
major Projects.

The relative functions of the Central Mecha-
nical Unit vis-a-vis  Major  Lvrigation /Power
Projects in the State would be as follows;—
12.3.2.1. Plant planning.

The Head of the Central Mechanical Unit
should be an active Member of the Committee



imalising plant planning for a given Major
Project. Il theie is no such Committee  the
assoctaiton ol the Central  Mechanical  Unit
Head wirh the plant planning exercise may be
stipulated. By this process it would he possible
to determine:

() how much cquipment can  be diverted
Irom other projects in the State where
the samie way be availuble for rehabilita-
tion;

(b to properly Lt in such available equip-
wment o total work system for plant
aid eqgaipment as being Loy

the preject;

planned

(¢) basing the planc planning uxcrcisg on
practical norms and standards  of pro-

ductivity, cost of maintenance and  re-
pairs, consumption  of and
spares et ete. and

mateyrialy

(dy standurdisation.

12522, Standavd  practice instructions regard-
ing aintendnee, repaivs of cquipment
‘The Contral Mechanival Unit will  furnish
a ready compilation 1 chis respect for adop-
tion by the project authorivies so that all vecord
keeping and the drill (o be followed in rela-
tion to operacion, maintenance cte. of equip-
ment can be done according 1o standard prae-
tices.

The Central Mechanical Unit will  povide
the project with  basic records  relating  to
consumption patiern of high value ditems  of
spare parts, POL item auad other matcrials tor
specified items of equipment that may be pro-
posed to be selected for use at the project.

12.5.2.3

It the Central Mechanical Unit has ovganis-
ed facilities for indigenous  manufacture  of
some items of spare parts, and it has the avail-
able capacity jor undertaking manufacture of
addittional iteras at the request of the  project,
detailed listing of purts that can he so produc-
ed can be done so thar the project can avail
of the facilides of the Ceniral Mechanical Unit
in this respect Tor ready supply of sowme of the
parts.

Indigenous” marnifuclure of spare parts

12324 Swrplus equifiment
As and when any item of cquipment gets
surplus on the project, the Central Mechanical
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Unit would tike over these items and arrange
to get them rebabilitated on other projects in
the biate or ouiside, so that the equipment does
not remain ddle. Though uormally cquipment
gets surplus when the work on the project is
completed, theve are certain special items  of
cquipnieis which may be requited on the Pro-
jeet for a shore periods only, By this the refer-

ence s o cquipment used for construction  of
diversion tunnels -mucking machines, pump-
cretes, ele.
12.3.2.5 Repuaiv facilities

Inoemwergent situations,  when there is  a

sudden otirush of repair work reluting to equip-
nment, the projece authorities {eel handicapped
i cwrving out the repair - works  to  the
machines in specificd periods of time. In such
cases they can draw upon the resources of the
Cental Mechanical Unit in the matter of
fwanpowes and yepair facilities for expeditious
repuir of cquipment,

Sonictines ready

v, reconditioned,  serviccable
asscnmiblies fsub-asseioblies and components can
B¢ provided by the Central Mechanical Unit
tot particidar wachines so that the repair work
on the project is expedited. This would  be
more true of - projects costing Rs. 10 to 15
craves, where extensive workshop facilities can-
1ot be created due to inadequacy of funds for
this purpose or due to inadvisability of such
investment on shortterm basis.

12.8.2.6 dduisory role

The oflicer-in-charge of Cenwal  Mechanical
Unit can serve as an independent inspection
authority tor the construction equipment used
on o major project.  His observations, sugges-
tions and recopnmendations on certain techni-
cal points, which may normally be overlooked
by the project stadl in the routine of activitics
on the job, may help in corrective action being
taken in time for preventive maineenance  of
cguipment,

12.3.2.7 Creating a central record for the per-
forvimance of equipinent
The Central Mechanical Unit can
time and method scudies, analysis

organise
techniques
cte to crent a clear record ol performance  of
equipwent—technically and  cost-wise, and si-
multancously suggest introduction . of improve-
wients i certain methods for increase in - pro-
ductivity and ceduction in cost.



The Central Mechanical Unit can also serve
as the propagation medium for distinct items
of information relating to technical perlor-
mance and cost data in respect of  equipment
working on different projects in the State so
that, project authorities can bencfit from such
information and analyse their operations  for
entailing economy and for increasing producti-
vity of the machines.

12.3.2.8 Finalising rale-conivacts or jprices with
suppliers.

In addition to the functions of scaling the
consumption of materials und sparve parts ete
the Central Mechanical Unit can creiate a mas-
ter vecord of notable suppliers of these items
relative to the equipment on use on 2 major
project. Further more it can finalise prices in
respect of such items on competitive basis. This
will save the project authorities sometime in
processing their requisitions for procuremetit to
the point of purchase orders heing placed.

12.3.2.9 Interchangeability of pavis[assembliesf
components,

Since the Central Mechanical  Univ would
also he compiling necessary records in respect
of interchangeability of assemblies,  sub-assem-
blics, components and parts relating o differ-
rent makes and models of machines in varions
categories, such information can be availed of
by the project authoritics in controliing “the
stock of spave parts, simultancously  wcquiving
the know-how regarding selection of items from
the stocks for veady repairs to machines, when
such parts may not be available for a particnlar
make and category of the machine.

12.3.8 Guidelines for Establishment of Central
Mechanical Unils.

The Central - Water & Power  Commission
have in the past issued necessary guidcelines for
establishing Central Mechanical Organisations
in the States in the Irrigation and Power Sec-
tor. These. guidelines cover the basic steps to he
taken prior o sctting up of the Organisation,
recommended set up for workshops, planning
for shops and stores, creation of inspection or-
ganisaticn, training of personnel ete. ete. The
benefits that may accrue from a well-established
Central Mechanical Organisation were also
clearly defined therein. A brief resume of the
guidelines as published, are given at Appendix
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124, As a further addition to what has been in-
dicated in that Appendix, the following may be
stated:—

. The Regionad Shops and Stores should

supply of components
and sub-assemblies to the users of equipment in

organ 1se erl‘llllgCl"ﬂCI’lL

the region. They should additionally provide

for repair and overhaul of the sub-assemblics

and componcins removed from the machines

for repairs. They should cury necessary stocks

of spare parts for reconditioning ol the unser-
viccable assemblios and compouents,

2. For convenience of rransport of the re-
conditioned sub-asseniblics and components to
work-sites transport  arrangements
should be available ready at hand. The cffici-
ency of the system would result from the expc-
dition in carriage, to and fro, of the recondi-
tioned items {o worlesites  and of the
replaced unserviceable itens back to the shops,

suitable

the

Standavised packing cases should he readily
available-premanufactured, so that the recondi-
tioned items can he carried over without being
items also

physical

damaged und the unserviccable
Erought hack without any further
damage during transit.

3. The re-building of worn out components
e.g. the under-carriage components on Crawler
Tractors, should he done in the Central Work-
shops.  The Central Workshops should  pro-
vide spare re-built  under-
carriage components and distribute the same in
the Regional  Workshops/Stores,  for  rcady
supply to the users ol equipment in the ficld in
different tervitories or regions.

reconditioned or

4. Main stock of standby components and sub-
assemblics should be by the Central
Workshops or the Headguarters of the Central
Mechanical Organisation. Further distribution
should be regulated -according to cquipment
types/makes/population amongst the Regional

carried

Shops/stores,

5. Procawement of spave pares cte. and items
of maintenance supplics, shooid be done by the
Central Organisation  at Head-
quarters,

Moechnawcal

12.4 Conclusions ’
In conclusion it can be only stated that for

Pl'Op(‘l' managewent and conivol of cquipmcnt

LALAN



operations with a view to ensuring optimum
utilisation, maximum productivity, Icast down-
time, least cost of end-product produced by the
machines, it is very necessary that there should
be a Cenual Co-ordinating  Ageaicy at the
State level for all the construction plant and
cquipment n use in the State, The divect hene-
fits resulting Dom inidial planning of equip-
ment for all construction works in the State
including il most importan: items of work
namely, timely rehabilitation of surplus equip-
ment and  cmarmg swstained  nddlisation of
equipment on the job, make it necessary that
overall funciional contrel of the Organisation
should be assigned to a Manager having profes-
sional «kill and spedilisation to the required
degree and entrusting him with proper author-
ity commensuvate with the responsibility of the
dutics assigned. Even though the work of
operation, maintenance and otilisation of equip-
ment working on Major Projects is generally
outside the purview of the Central Mechanical
Organisation, maintenance supplies  and spaxe
parts, which put together account for 200 to
5009 of the cost of cquipment over ity life-
time, have to he arranged by the Officer-in-
Charge of the Central Mechnical Organisation.
Moreover it has to be his function to introduce
standard practices for proper operation, main-
tenance and repair of the equipment at all
project works in the State, The [unctions
such make his position the pivotal point on
which the cconomy in operation of equipment
hinges. Tt is, therefore, essential that he should
he of a proper status.

Considering the amount of equipment work-
ing in individual States as at present (barring a
few), the officers manning the Central Mechani-
cal Qrganisations in “Major States’ should be
of the rank of ‘Chicf Engineer’. Organisational
chart showing the functional distribution of
work is given in Appendix 12.5,

12.5 Co-ordination—Activities in other Major
Sectors,

The other Major Sectors wheve large scale
mechanised operations are involved and inten-
sive use of heavy earth moving machines is
made, are the Iron-ore Mining Sector, Coal
Mining Scctor, Lignite Mining, Land Recla-
and Road Construction Sector, The
spread of work is very wide in the land recla-
mation and voad construction Sector while in

mation
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as

the Tron-ore, Coal and Lignite Mining the
concentrated type of work on individual mines
makes cach project a self-contained unit,
[2.5.1 Mining Sector

Overall control and co-ordination in rclation
through

an agency at the Headquarters in the spheres

o the mining sector is done
of planning, production, cngircering, finance
Howecever, the
cquipment in use having generally to expend
its entire span of cconomic life on a specific
job at a single given location, the nature of pro-
blems as ch-countered on Irvigation and Power
Projects is not found cn these works. Centra-

lised control on procurement of equipment, in-

and  materials management,

ventory control of spare parts, arrangements
for supply of maintenance material ete. is done
in the same manner as has been defined in rela-
tion to the functions of the Central Mechanical
Organisation in T &P Sector, These projects
heing in arcas, whete the pattern of accounting
and operations is on commercial lines, it may
not he necessary to make any more suggestions.
The only suggestion for improvement that could
he made is in the field of disposal of surplas
cquipment—equipment which has been retired
from the job at the end of its cconomic life. If
the disposal of such equipment is centralised
at one location or under onc authority in the
sector, it may be possible to finalise action in
this regard more expeditiously. If each indivi-
dual project in the Mining Scctor has to initiate
action separately for disposal of the surplus
equipment the net advantage to the State or
to the Organisation may he  comparatively,
smaller.

Co-ordination in dissemination of important
data relative for performance ol equipment
has also to be done by the Headquarters office.
Master record of information History shceets,
production statistics, IMNme and Methods study
results, operation research, consumption record
in respect ol high value items, ete. ete., has
therefore  also to maintained ar Head-
guarters. Periodical amongst  all
cquipment managers under an - Organisation
like N.M.D.C., N.C.D.C. should he organised
when important aspects of work relating to
equipment can bhe fully discussed and decisions
taken for intreduction of methods of improve-
ment ete, :

he
meetings



12.5.2 Ministry of Transport

The Directorate General of Roads in the
Union Ministry of Transport, have still a differ-
ent pattern of management of equipment from
the stand point of co-ovdination with the States/
the users of the cquipment in the field, The
owniership of  the cquipment lies with the
Union Ministry of Transport and they take
all necessary action for initial procurcment of
the cquipment and spare parts etc. However,
after acquisition the wachines are transferred
to the State Public Works Departments con-

cerned.  Once  the  equipment is  deli-
vered o the State Departments the res.
ponsibility  for s operation, mainrenance

and utilisation is entircly theirs. Collection of
performance data or maintenance of other re-
cords relating to operation, repairs and over.
haul cte. of equipment is also the responsibility
of the State Departments, The cquipment own-
ing authority has hardly any control on the
overall utilisation of equipment.

If the management control and co-ordination
has to be effective in a proper manner, it is
only essential that feeding back of information
regarding  performance,  utilisation, ctc, of
cquipment is done by the respective State De-
partment to the Mistry of Transport, The
Ministry of Transport can then draw up clear
plans for re-apportioning of the  available
equipment to different works in different States
from time to time, with a view to sustaining
the entire fleet of available equipment for pro-
per utilisation on the job, whenever the work
on which these are cmployed gets completed,

The Ministry of Transport have now consi-
dered the practical problems they are  faced
with in this matter—specially those relating to
poor utilisation of cquipment and have decided
as follows:--

“The ownership of the sophisticated and
costly equipment will lic with the Ministry
of Transport themselves and the vest of the
cquipment which are not very costly will he
owned and operated by the State Public Works
Departments.  The consideration hehind  thig
decision was that since there would bhe only a
few items of such sophiscicated and costly equip-
ment required for road building  purposes,
managing the operation and maintenance of
these few picces of equipment by the Ministry
themselves, would not be difficult task.”

31--2 CW&PC/ND/75
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1253

Rehabilitation & Reclamation

Organi-
sation

In so far as the Land Reclamation Depart-
ment is concerned (in the Ministry of Labour,
Employment and Rehabilitation), even though
there are over 15 ficld machinery units in this
Organisation each unit is  sclf-sufficient  in
the matter of facilities for maintenace, repair
and overhaul of machines, This is 11eCessary
because field machinery units are working at
places which are very far apart from each other.
Some units are working in the  Andaman
Islands, while others are in other yemote places
in the country, All the same, in so far as pro-
curement of equipment and spare parts or
the record relating o operation, repairs, main-
tenance, cte. is concerned, the central agency
at one location (in this casc at Jeypore in Orissa)
controls it. The working of this organisation
has been fairly successfal ander these arrange-
ments even though occasionally some of the
units had faced difficulties in having sufficient
work to keep the machines busy,

1254 Inleydepartmental Coordinalion

The aspects of Inter-departmental  Coordi-
nation and Intra-departimental Coordination
in  matters relating  to  construction plant
and cquipment have heen claborately  dealt
with,  The Central Mechanical Unit would
be the ageney in the State for such co-ordination
activities in relation to projects and departments
within the State. In addition, the Control Mecha-
nical Unit would also establish  co-ordination
with the Central Mechanical Units in other
States  through the Central Water and Power
Commission’s Coordination Cell, and the Liai-
son Unit Division under it

The Coordination Cells in varions other
scetors using such equipment would also simi-
larly co-ordinate with the Central Witer and
Power Commission in the matter of exchange
of information relating to plant and equipment.
12,6 Summary of Observations and Recom-
mendations

Even though a decision was taken in Septem.
her 1960, during the 7th Tivigation and Power
Seminar held at Bangalore, (o set up a Central
Mechanical Unit in the Irrigation and Power
Sector in cach State, so far only six States have
implemented this decision by setting up  ful-
fledged central mechanical units, Another seven



States, in recognition of the necd for setting up
such units, have created nucleus organisations
for performing the functions that were to be assi-
gned to such units, The remaining five main
States have not yet set up any such agency,

The Central Mechanical Units are cffectively
tunctioning in Andhva Pradesh, Gujarat and
Maharashtva States only.

Coordination activities in other major sectors
e.g., mining scctor, road building and land
reclamation, have been organised at the respec-
tive headquarters of cach Department/Under-
taking controlling the projects/works under
their charge.

The main objective in creating such coordi-
nating agencies was to pool the resources by
way of equipment, parts, facilitics, and person-
nel within a sector/State, so that higher stand-
ard of efficiency and better utilisation  of
cquipment could be achicved. The direct bene-
fits resulting from such coordination were Lo
be found in optimum utilisation, maximum
productivity, least downtime ctc.. of equipment
and the least cost of end product produced by
the machine. To achieve this in practice, how:
cver, it requires a continuous and progressive
review of cost and performance data ol cquip-
ment in regard to operation, maintenance and
repair. Unfortunatcly, the record keeping part
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is ot i a pcrfcct state yef, and conscquemly,
cost evaluation, cost offectiveness, defecr analy-
s's and work study part of the functions, cannot
be effectively performed by these coordinating
agencies,

The Committee of Ministers constituted hy
the Government of Tndia, Minicury of Tivigation
and Power, had also ciphasised in their report
that the Central Mechanical Units shouid be
expeditiously established in the Trrigation and
Power Scctor in all States. The progress made
in th's direction is, however, below expectations,

Recommendations
1. In order that the Central  Mechanical
Units perform the assigned [unctions In an
effective manner, and considering the amouut
of equipment working in individual States as
at present (barring a few), the officers manning
the Central  Mechanical Units in the Major
Seates should be of the runk of “Chicf Engi-
The {unctional distribution ol work
would generally be en the pattern given in
Appendix 12.5.

neer.’

9. In the States where the Central Mechani-
cal Units have not bheen established or where
these are operating as nucleus organisations,
should take mnecessary steps to establish these
units at the carliest,



CHATTER 13

ACCOUNTING FOR THE OWNERSHIP AND OPERATING COST
PER PLANT HOUR

15.1 Purpose

For any production work, considerable invest-
nment is needed to establish the necessary faci-
lities. The tendency would be to go in for the
sophisticated modern machines so that the over-
all investment results in highest possible pro-
ductivity, All the same, it has to be recognised
that the cconomy entailed by such production
facilitics must bLe sufficient, to absorp the ve-
duction in value of the facilitics, as these are
consumed in the production  process.  This
“Capital Consumption”, as such, lorms an im-
portant consideration in carying out exercises
for altecrnative engincering proposals, which
could be adopted for accomplishment of given
production tasks. Other factors in the consie
deration of production cost, besides the consame
ption of capital, are the operation and main-
tenance costs of machines.

It is thus neeessary 1o develop required data
to permit the engineer to estimate as accuratcly
as possible the cost of production for different
cquipment combinations so as to enable lim
to decide what set up he would ind most eco-
nomical for a given job. These yardsticks can
later be used by him 1o determine whether a
given item of work, on which the machines
are employed, is being done cconomically, Tt
is, however, nceessary (o qualily that the pro-
duction costs so worked out would be for com-
parative purposcs only, and for an estimation
of the total cost of work., The yardsticks could
only be used for an indication, reasonably cor-
rect one, of what the ultimate costs of a work
might be but one could never expect from
these statistically derived figures a guarantec
that there would not be departure thercfrom.

13.2 System

The cquipment costs are generally grouped
under two heads; the Ownership Cost and the
Operating Cost.
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Ownership Cost includes:
1. Depreciation.
2. Interest Charges.

3. Insurance, taxes elc,

Operating Cost includes:
A. Repair expenditure

1. Spare parts

2. Tyres.

3. Repair labour.

1. Workshop charges.

B. Other operating expenditure
1. Operating supplies
2. Opcrating and maintenance lahour
3. Other consumable supplics
4, Supervision and overheads.

I relation to the ‘Repair Costs’, there are
tWo practices. According to one, the ‘Repair
Charges’ (Cost of  spare parts and labour [or
repair to cquipment) are taken under the head
‘Owncership Costs’ since the tepairs are inten-
ded to keep the machines in an operating condi-
tion as close to the initially purchased condition
as possible. The other practice classifics the
‘Repair Charges’, as a part of (he ‘Operating
Cost’, as thesc arise in the course of opera-
tion of the equipment on a given jobh. The
category to which  “Repair Charges” belong,
however, need not bhe discussed since the overall
rate structure of "Ownership  and Operating
Costs’ includes the sum total of the above-men.
tioned items.

13.3 Depreciation

Depreciation cost of cquipment s just ano-
ther word for capital consumption which we
have used carlier,



13.5.1 What is to be Depreciated

The cost of an cquipment shall he the sum
total of the following -

(1} Acquisition cost including all dutics and
Laxes;
(2) Transport of equipment to site of work;

{3) Lrection costs of (3(luiplncllt.

The wansport and crection costs under ‘2
'3 above are sometimes charged to the work
specially when the cquipment involved is a
special plant ¢.g. batching and mixing plaut,
a processing plant, cte, cte. In such cases, since
the cquipment has to be dismantled and (rans-
ported for being reinstalled on some  differ-
ent location or on a new job, the cost of trans-
port and crection is distributed over the total
quantity of work donce by the plant during
the period of its working at one location,

On completion of the work, when the plant
is to he dismantled and tansported to a new
location, the cost of wansport and dismantling
is charged to the new work, 1o which the plant
is taken. If, however, the plant has o be kepe
in storage for subsequent disposal or rehabili-
tation on a new work at a later date, even the
dismantling charges and transport charges uptlo
the storage warchouse are apportioned to the
particular work for which the plant was | ini-
tially installed.

‘The dismantling charges are gencrally taken
at 1/51d of the erceciion cost for cstimation
purposcs.

In respect of motorised cquipment, however,
the standard practice iy to take the sum total
of the itews of cost at (1), (2) and (8) above
tor determiuing the amount to be depreciated.

The valuce of the equipment, however, scldom
reduces itsclf to zervo, for, even after it has
completed its uscful life, it can be sold for
a certain price. Such residual value should bhe
deducted from the total cost of
when  considering  depreciation
thne of a muchine).

cquipent
(for the life-

It is a normal practice to account for the
depreciation of the cost of the bare cquipment
without tyres (in the case of the pnecumatic

whecled cquipment). For the tyres the hourly

depreciation is an entirely separidte  issue.

In case of cquipment wansfetred from ano-
ther project, the cost 1o be depreciated will be
taken as the total of:

(1) Transfer cost.

(1) Cost of dismantling at the carlier project.

(tif) Transport charges,

(iv) Cost of re-ercction at new project.

(v) Cost of all cdhuuges for bringing the

cquipment fo working order,

In case of pneumatic tyred equipment the
cost of tyres will be depreciated sepatately in
the manner described later  in para 13.6.3.1.
ol this Chapter,

It may, howcever, be mentioned in relation
to item (v) above, viz, “Cost of all charges
for briging the cquipment to working condi-
tion”, that il the equiprent is transferred from
0l Government  Pepartment to another
Government Department and (he transfer cost
has been determined on the basis of Declining
Balance Method of Depreciation, these charges
would not be added to the transfar cost for
determining the amount to be depreciated. In
case, however, the ecquipment is purchased
from a source outside the Government Depart-
ments at a mutually agreed price, the repair
charges for bringing the cquipment to good
working order may bhe capitalised and included
in the figure of aumount w be depreciated.
15.3.2 Fixing the Life

To evaluate cach one of the aboveaucentioned
clements of cost on honrly basis, in ovder that
accounting for the ownership  and opcrating
cost 15 done on basis of cost per-plant hour, it
would be pecessary to fix the lile of different
items  of cquipment. This subject has been
covered in detail in Chaprer8.

T'he conclusions drawn, based on observation
clearly explaiied in thut Chapter, are indicative
of the diffienlty in defining the figure of life
of individual catcgories ol machines in num
ber of hours, 'This observation is also subs
tantiated by what was stated by the First Cons-
truction Planc and  Machinery Comanittee in
their report in para 9.1.2., which reads us
follows:—

Fixing the lifc

.12, There is no physical evidence which
determines when a machine has reached the
end of its cfficient life, 1t can be kept going



indefinitely by incurring progressively heavier
cxpenditure on repairs until a point is reached
when it will be cheaper 10 buy a new machine.
The optimum life is an cconomic function, and
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is recached when the combined hourly cost of
“purchase and vepairs 1caches a mininrum, This
is explained in the Nowis Dam Project from
which the following graph is quoted:

REPAIR EXPENSE
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Evidently, the considerations in fixing the
life of machines are governed principally by the
equipment econoinics and the oprimum life is
taken as an cconomic function, The cumulative
hourly cost of purchase (Depreciation cost) and
repairs, when it is at a minimum figure dcter-
minces the optimum life of the machine,

In spite of the considerations as above that
Commniittee had made recommendations in App
endix 8.3 of the report regarding ligures of plant
hours for depreciation in relation to specific
items of machines covering ten categories.

In pruactice, however, in the Irrigation and
Power Projects, only some of the project autho-
rities adopted the figures of life so recommen-
ded for individual machines under  different
categories. Neither did -any of the cquipment
users maintain a clear account of the repair
costs in order to clearly judge the equipment
cconomics in relation o each machine or a
number of machines of the same make and
model in a group in a manner as listed in the
graph above and conscquently precise assess-
ment of optimum life of machines could not
be made,



In practice a figure of life is assumed for a
given category ol machine for purposes of de-
preciation account.  However, if the machine
has spent that Lifc on the job and is still
found uscful, the project anthoritics revise the
figures of life upwards and reckon with de-
preciation per hour based on revised life
figures. In many cases the figures of life adop-
ted by mdividual projects have been  different
from those yecomimended by the Construction
Plant and Muachinery Committee, The anamio-
lous situation arising  out of such reckoning
has heen explained later in pava 15.8.5., but it
may suflice to indicate that the Swaightine
Method of Depreciation, based on discretionary
figares of life of cquipment as defermined by
individual  cquipment owners, has failed to
achieve the objective of uniformity in the pat-
tern to be followed in this respect.

0
Jay

In view of the above au attempt has been
made by this Committee o rationalise  the
method of evaluating depreciation.

Before this subject is dealt with in degails,
a brick mention will be made about the pre
sent practices in this respect in the River Valley
Projects, the Public Scctor Undertakings, and
the Private Sccior.

13.5.5 Present Practices

The mmner in which depreciation costs ave
calculated 15 ar present varying with different
organsations as given below: —

The River Valley Projects arc using the strai-
ghiine method of depreciation, adopting a
figure of life of the machines in npumber of
hours, 8,000, 10,000, 12,000 cic., and writing
off the cost of the cquipment on the job through
hourly depreciaiion rates. A minimum deprec-
ation of 8%, is however, charged it the machine
docs not clock requisite howmrs,  The  total
amount to he written off, 1s taken as the capital
cost minus the scrap value/salvage value of
cquipment (this being taken as 16%).

The FPublic Scctor Underlakings generally
account for depreciation accovding 1o official
income tux methods. This provides for fixing
the life of a machine in ‘Years” and fixing a
percentage for depreciation to be charged on
the written down value of equipment year alter
year, or in brief, “The Declining  Balance
Method of Depreciation’,
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However, @ few of the Public Sector Under-
takings, nacly, Neyveli Lignite Corporation,
adopt a ‘Straight Line Method of Depreciation’
by depreciating the capital cost of equipment
cqually cach year, aiter accounting for the resi-
dual /sulvage value of the cquipment. In some
cases, the total capital cost is divided by the
number of vears ol life of the machine and
depreciation charged accordingly at uniform
rate cach year, exeept, for the last year, when
the amount of- depreciation is reduced to the

~extent of salvage/residual value of the machine,

The Private Sector uses, “The Declining Bal-
ance Mcthod” of depreciation, involves fixing
the life of cquipment in years and accounting
for depreciation on lixed percentage  basis ace-
ording to Income Tax Rules and based on
wriiten down value of cquipment cach year.

There are thus principally two methods of
depreciation in use in the country:

(i) Straighuline method based on life ex-
pressed in number of working hours or
years;

(i) Declining balasce method based on life
expressed in nuwnber of years.

The ‘Suraight Line Method” of course, is the
simplest and  provides a uniform  basis  {or
writing of machine costs, However, the main

disadvantage  of s system is  that it
does oot provides  for  a fast write-off
comraensurate  with  the  physical  deter-

joration of cquipment, Compared to this, “The
Veclining Balance micthod” provides for a rela-
tively faster rvate of depreciation in the ear-
Her years of use of the cquipment mainly the
first three vears and Is more realistic of the
actual reduction in value of the machine.

The “Straight Line Method” of depreciation
of equipment working in the River Valley
Projects, stipulates that the life of the machine
be defined in hours, As an exanople, for the
crawler tractors, the life is geacrally taken as
3000 hours, 10,000 hours, or 12,000 hours, sub-
ject  to the  job conditions  being  severe/
average/uoral, excellent,  respectively,
However, cases have come to notice where a user
in a period of b oyears of operation utilised a
machine for the specified life in hours as above
and found at this stage that the machine could
still be sustained in operation on the job for

Or



much longer period, the figures of  life were
revised upwards, making these 15,000 hrs,
18,000 hours, and cven 20,000 hows. 'The
machines then continued to be in usc for a
period of 8 to 10 vears. Another user using the
machine for a lesser number of hours each year,
could not complete even the basic schedule of
life of 10,000 hours under a average conditions
over a period of 10 years. Lhe statistics compil-
ed by the Committee, based on returns received
from a large number of users, covering a very
wide cross section of ficlds of application in-
dicate that machines purchased over 15 vears
ago, arc still in use and a large numbey thercof
have hardly done 10,000 hrs. Hence, we arc
to contend with the situation where we have
to adopt certain figures of physical life of the
machines, as obtained in the country.

There is no doubt, that obsolescence of mach-
ines is a very vital factor relating to physical
depreciation.  Introduction of modern machines
with hetter production capacity and lesser costs
in teams of cnd cost on production, makes
the importance of obsolescence more manifest.
However, non-availability of such  modern
equipment and  improved models thercof in
the country at present, makes us to leave aside
the factor of obsolescence ountside the purview
of depreciation. All the same, vealising that
obsolescence costs have to be accounted for-in
some manner, the objetive would be best att-
ained by fixing the life of machines at a figure
in number of years, and proper accounting for
deprecation at a little faster rate in the earlier
years of the age of the machine and following
the “Declining Balance Method” of depreci-
ation,

Another method of depreciation  [ollowed
clsewhere is the sum ol the years” digit method.
However, this is rarely followed in this country,

13.3.4 Declining Balance Method of  Depreci-
ation—Nced for Adoption in Relation
to Major Items of Construction Equip-
ment

In making the study of present practices in
accounting for depreciation annually, the Com-
mittee came across instances where inspite of
the age machines being 8 to 10 years (since the
time of their purchase), the residual  value of
the machines ranged trom 40 to 50% of the
initial acquisition cost. The residual value as
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such was cvidently reckoned on the hasis of
Straight-Line
hours for

accounting of depreciition by

Method with the
which the machines were in operation during
that period.  Such machines having grown sur-
plus to the requirement of work at projects,
could not attract any prospective purchasers for
future use mainlv due o their physical age
and  the high figure of residual value, On the
other hand, the project authorities who  had
initially purchased these machines had debited
the depreciation to works (on which these were
used), only to  the extent of numbcers  of
hours of opcration. The prospective  buyers
were mainly guided, in declining to acquire
this asset for further use, by the physical age
of the machine; and fele that the ransfer price
which was equivalent to the residual value was
out of proportion o the age of the muchine,

commensuyae

The first user of the machine did not have
any means to accommodate or absorh  any
further reduction in value of the machine for
sate/transfer to a new buyer except by account-
ing for such reduction helow the depreciated
value as a loss in revenue. Psvehologically there
is a geat resistance on part of the equipment
OWNer 1o without the
cquipment being in use and for the prospective
buyer to show a higher figure of acquisition
cost when the machine is faivly aged. Such con-
sideration has mose often Icft the surplus equip-
ment as idle, besides resulting in additional in-
vestment by the prospective buyers in acquiring
new machines.

show  dnvisible losses

Turther more, on evaluating the cost per unit
of products produced by such equipment, a
degree of inconsistency was noticed from year
to year. This was mainly due to the fact that
the hourly rate of depreciation of equipment
being a fixed figure, the actual repair costs of
cequipment varied [rom year to year-—progressi-
vely increasing commensurate with the age of
equipment, while the productivity of machines
in the initial stages being higher than in the
bater years of life of the machines, the cost
per unit of product produced in the earlier
years of the life of the equipment was much
lower than what 11 was to in the latter
part of the life of the machine,

be

The Committe were, therclore, led o ser-
ious thinking as to the method of accounting
of depreciation so thar such anamolices could
be conveniently removed and the available



cquipment put to use not only to the advan-
tage of the prospective buyers, but also to ra-
tionally account for the amount of depreciation
to be booked to the particular work for which
the machine was inirially purchased.  The
Committe accordingly, reckoned with the possi-
bility of adopting the  “Declinig Balance
Method of Depreciation” as a uniform proce-
dure by all equipment users in the country
in various sectors,

The main features of the “Declining Balance
Method” taking into account the intensity of
usc of equipment, residual value etc, are in-
dicated below.

18.9.4.1 Rate of depreciation and schedule life
to vary with intensity of use of equip-
ment

(1) The pattern of daily work is first decided
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upon—whether the work would be done

in onc shift, shifts three shifts

per day.

two or

(2) Corresponding to this pattern, a figure
of fixed pcreentage is decided for annual
depreciation., In relation to crawlerand
wheeled tractors, motorised  scrapers,
dumpers, graders, loaders, ete., items ot
equipment the figures as decided ‘arve
20%, 259, and 309% respectively, ' for
single shift, double shift or three shifts
operations.

Amount of annual depreciation is evalua-
ted by using the selected figures of fixed
percentage depreciation on 1educed value
of equipment at the beginning of  the
year.

The scheduled life of equipment is deci-
ded by dctermining the number of years
during which the depreciated valuc of
equipment would be reduced to I/10th

®)

tioned items in (2) preceding the figure
of life would be 10 ycars, 8 years and
6% years corresponding to 209, 259, and
30% annual raie of depreciation.

for

yoears

The figures of
vearly depreciation,
vestdual value cte, various categories  of
equipment under varying intensity of use have
been illustrated in Appendix 8.4,

evaluating
angd hours,

percentage
life in
for

15.34.2 Methods of calculating depreciation

With the Declining Balance  Method of
Depreciation, the depreciation for any given
year of the working of the cquipment can be
caleuls

D; =dC (I-d)n-!
C(1-d)n-r - heing the residual value at the be-

gining of the  year, the depreciation for any
year can be calculated by multiplying the resi-
dual value of the cquipment at the begining
of the yvear with the rate of dcepreciation.

The total depreciation at the end of any

given year can be  determined  from the
[ormula:—
[ 1
=< |—(-d)n » C

Where D, = depreciation for the year,

D, = total depreciation upto the end of the year

d = rate of depreciation as a percentage;

(o] capital cost; and

n = number of years,

A table showing the figurcs of depreciation
and the residual value of a machine costing Rs.
5 Takhs, hased on Declining Balance Method of
Depreciation on fixed percentage  basis, has
heen worked out for illustration. The percen-
tage of depreciation has been taken at 20 per
cent, 25 per cent and 30 per cent, based on
single shift, double shift and thrce shifts work

of the original cost. For the above-men- respectively.
Value in Rupees
209 25% 30%

Year — - e e e

Depre- Residual Depre- Residual Depre- Residual

ciation value cintion value ciation value
st 1,00,000 4,00,000 1,25.000 ,75 000 1,50,000 3,50,000 -
2nd 80,000 3,20,000 23,750 2,8 1 ,05,000 2,145,000
3rd s 64,000 2,56.000 70,312 2,10, 9’57 7% 500 1,71,500
4th . 51,200 2,01,800 52,7%4 1,58,203 51,450 1,220,070
5th . 40,960 1,63,810 39,550  1,18,652 36,0115 84,035
6th 32,768 1,31,072 29,663 '48,959 25,210 8,824
7th . 26214  1.04,857 292,247 66,742 17,647 41,177
8th , . 20,971 83,886 16,685 50,056 12,353 28,824
9th 16,777 67,108 12,514 37,542 8,647 20,176
10th , 13,421 53,687 6,053 14,128

9,385 28,156




18844 Advanlages  of  ‘Declining  Balance
Method of Depreciation’
In so far as Irrigzni()n and Power  Projects

are concerned, introduction of ‘Declining Bal-
ance Method of Depreciation” in liew of “Strai-
oht Line Mcthod of Depreciation, would afford
following advantages:—-

I. Trrespective of the period/duration of time
for which the machine is in use, a certain
amount residaal value would  always  he
indicated, According to the previous system, the
residual value of equipment tended to approach
the “Zcvo™ ligure at the expiry of the predefined
figure of life of the machine in hoars. If the

of

in use therealter,
the cost of depreciation was to be ignored,

machine was to be sustained

unless the value of the machine was reassessed
on basis of the personal judgment of the user
commensurate with the assessed/estimated acldi-
useful Tlife.

figures of lile adopted by different asers for the

tional Furthermore, with different
same item of machine, there was no uniformity
in reckoning the component of depreciation cost.

2, By this method, the depreciated value of
cquipment reflects more vealistically the intrin.
sic value of the machine., At the time when
repair input is least (when the machine s new),
the amount of annual depreciation is the high-
The at the end of any
period  works out (o be a more rcasonable
[igul‘c to attract a 1‘)1'()sl)eclivc l)uycr to take
it over, if the machine grows surplus,

Cst. residual  value

In case of wansfer of such used cquipment
to other Government Departments, the trans-
terce generally evaluates the investment he has
to make towards repair cost of the 1achine
hefore it can be recommissioned on his job.
If the transfer value—which will be equivalent
to the depreciated value is rcasonable, the
iransferce would not mind making additional
investment in o repairs of the machine. Vhis
helps in carly vehahilitation/disposal ol the
surplus machines and consequently the idle
time period without work.

3. A new machine performs more efficiently,
vickds more production and s least expensive
on maintenance and repairs in the initial per-
iod of its lile. Subsequently, as the machine ages
out, the operational efliciency declines,  its
productivity reduces and the cost of mainten-
ance and repairs increases sufficiently. 1f, as in
392 CW&PU/ND/75
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the case of ‘Straight Line Method of Depreci-
ation, the depreciation costs  are constant,
while the repair and maintenance charges keep
increasing, the resultant cffcet is visible in the
increased cost of the end product as the machine
grows older. If deprecition is reckoned on basis
of the “Declining Balance Method”, the higher
amount of depreciation charges in the initial
period, lesser amount of vepair and mainten-
ance input during that period, and better
productivity gives a unit rate of the resultant
product produced by the machine, which may
bhe closer to the unit rate of the product in the
subsequent life of the machine (when it grows
old), duc to comparatively much lesser amount
of depreciation charges, higher cost of main-
tenance and  repair and compavatively lesser
productivity. Tn bricf, the divergence from the
average cstimated cost (unit rate of the pro-
doct) is minimised. Accordingly, this provides
a better method of accounting for depreciation
to rellect actual costs close to the  cstimated
cost of work,

In so far as the Public Sector Undertakings
are concerned, they account for the ligures of
actual expenditure in rvespect of maintenarnce
and repair costs. 1f the depreciation costs are
also accounted for by the Declining Balance
Method; they will achicve the uniformity in
rate of the product produced hy the
machines. This vate would he closer to the
estimated rates or the rates at which the pro-
duced commodity is marketted by them,

unit

The point is hetter illustrated through the
graphs which have been drawn below:—

Graph I:—Shows the depreciation by strai-
oht-line method as adopted by some of
the Public Scctor Undertakings-15 per
cent depreciation per year for life of 7
years, agd ’ average cost of vepairs com-
puted on the basis of information recci-
ved from various users of cquipment in

of  cquipment

refation item

(Dumpers.)

to oneg

Graph 11:—Shows the depreciation by decli-
ning balance method at 25 per cent
of cost and repairs cost as in the casc
ol Graph-1 above.

Graph 111:—Shows the depreciation on stra-
ightline method, but at the rate of 12.5
per-cent cach year for a life ol 8 years
and repair costs as per Graph-I above.
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T cach of the 5 graphs, the ownership cost It may be scen from Graph-T§ with the declin-
line——swmmation of the depreciation cost ing balance method of depreciation, that there
and the repair cost, has been drawn and mayv be visible loss during the first three years
a line ol average annual cost has also ol operation of machine while in the subse-
been drawn (dotted lines). quent period inspite of the increasing cost of

111-OWNERSH!IP COST BASED ON STRAIGHT LINE DEPRECIATION AT

33 12.5% OF COST
30 L

OWNERSHIP COSY

AVERAGE OWNERSMIP COSY

25p

[PV PP N

20| _
/ /‘ws EXPENDITURE
15k

i

0L / ~ < DEPREGIATION
di /’, |

i ) Iy 1 i 4 L
- 2 3 4 5 6 7
II- OWNERSHIP COST BASED ON DECLINING BALANGE METHOD OF
30 DEPRECIATION AT 25% OF COST
28L \',_,.. —/’“AVERAGE OWNERSHIP COST
20} RN § 1 OWNERSHIP COST
. REPAIRS EXPENDITURE
15 L
10 |
. DEPREGIATION
L I i L ) | 1

| 2 3 4 5 6 7
35 - I~-OWNERSHIP GOSYT BASED ON STRAIGHT LINE DEPRECIATION AT
I5% OF ¢OosT OWNERSHIP GOST

30 b
26 | e __“7/_; N\~ fAVERAGE OWNERSHIP COST
T /

o REPAIRS EXPENDITURE

L1

15 |
L“DEPREGU\TION
10 [
§ 4
L (1 1 i L 1 )
i 2 3 4 5 8 7

=~ YEARS [{CPERATION 2000 HOURS PER YEAR ) =~
{ ANNUAL AVERAGE)




l'cpairs, the actual ownership cost is below the
average line, which means a profit. LFaking into
account the fact that the machines give more
production with better operational efficiency in
the first half of their lives the cost per unit of
commodity produced may get reduced nearer
to the fhgure of pre-estimated  average unit
cost.  Similarly, in the subsequent period with
reduced production due to ageing, even though
there is an indicated profit, the unit cost of com-
modity may again be closer to the figure of esti-
mated average unit cost.

As opposed to this Graph-1 indicates substan-
tiul profic in the earlier life of the machine
while at the later stage there we considerable
losses duc to the actual ownership cost being
much above the line.  With reduced
production in the Later half of the Jife of the
machine the unit cost of product would re-
wain much above the average cost line.

average

Graph-111 has been drawn Lo present dociase

where the residual dife as obtained by the
straight-line method and declining  balance

method of depreciation is the same, Liv this
case the depreciation rate has been taken as
12,5 per cent using the straight-line wethod and
alter 7 vears the residual cost of the machine
will be about 1205 per cent which will he the
vesidual Tife of the machine. This figuie ol
vesidual life is nearly the same as in the case
of Graph-11 where declining balance method
of d(tln‘c(:i;ninn has been followed.

1t may, therefore, he stated that the declining
balance method of depreciation is moye reali-
stic it the cconomics of operations with such
machinery be  cearly
judged. It is a different thing to account for
the elemeur of costs, but to watch the perfor-
nunce of the equipment cost-wise Inorelation
to the cost of commoditics ultimately produced
and marketted, it is necessary that the hookings
a buasis

construction has Lo

of cxl)cnclilm'c year after vear are on
that mav reduce the amount ol variation bet-
average cost and the actual cost as
incurred. 1t is therefore, desivable to adopt the
declining  balance method of depreciation in

ween the

all scctors.

12.8.4.0 [ncome-tax rules on depreciation
To complete the thinking of the Comumittee
on thiy subject of ‘l)cln'cci;uion’, w ostudy has
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also been wade of the Income-Tax Rules o1
the subject, An extract {rom the Income-Tax
Rules for the assessment year 197172, is given
at Appendix 13,1 Even though the fixed per-
centage figure of depreciation according to the
Income-Tux Act s much higher than what the
Committee has adopted, the Comuittee  fecl
convineed that the standards adopted for re-
commendation are more reasouable in relation
actual system and conditions of work in
different ficlds of apphication of cquipment in
the country,

Lo

144 Interest Charges, Insurance and Taxes
1541 Interest Chavges

It is a gencral practice with  Government
Department not o account for these elements
of costs. In so lar as the River Valley Projects
are concerned, interest is calculated on the total
direct capital outlay to end ol the previous year
plus hall the outlay of the year itself. "L'he
interest account is a simple debit and  oredit
account showing on one side the charges for
the interest and on the other the net revenue
or delicit. A portion thereol allocable to cost
of machinery is not incloded in the hourly
ownership and operating cost of machines, This
practice, however. does not determine the actual
cost of the work with the machines as a seputate
1tem.

Conventionally, i the straightline method
ol depreciation. the interest charges are consi-

dered on the average annual cost of invest-
ment, The average annual  cost s reckoned
Iy the formuli:

Capital cost - (ul)

In
where 0’ is the ligure of life of the machine
in nwubcer ol vears. s an example, for a
machine whose service life is hxed as ten
the average annual investment  will be:

years,

apital Cost x (10 515

e e OF ettt

JEESS— P DO

of the Capital cost ol the madhine,

1n case of deding Lalance method of depre-
ciation the average anpual investment isi—

{ 1
— L b pe

1t | Jod




The amount of annual interest charges with
1" therefore, isi—-

rate of intcrest as ‘i
11
o 1-( 1~y
oL J

where € s Capital cost,

G

d is rate of depreciation (per cent)
n is number of years, and

118 rate of interest ('hm'gc {per cent).

A table showing the investment at the heginn
ing of the year, amount of depreciation daring
the year (at 2097 by declining balance method)
total depreciation upto the year. residual value
at the end of the year, average annual invest
ment for the years and interest charges annue-
ally upto the year at 109 vate has been worked
out and given in Appendix 13,9, 'Vhese fligares
have been worked out as a percentage of Capi-
tal investment assuming the investment as 100,
Table IT in this Appeudix has been prepared
by rounding off the figures of nearest whole
numbers for couvenience of  accountiug pur-
poses. These are for illustration only.

In their report, the first Construction Plant
and Machinery Conuuittee had made thel re-
commendation that interest charges should be
accounted for iu reckoning the hourly owner-
ship and operating cost of  cquipment
accounting for the cost of work with machines.

1

It is the considered opinion ol the Committes
that the element of interest eharges should be
duly accounted for. but hased on average ann-
ual cost figures, However, [or Irrigation and
Power projects, this clemeny may not be ace-
ounted for sepavately if the equipment is solcly
used on departmental works,

1342 Insurarnice and Taxes Elc

In so Tar as the Insarance Charges are con
cerned, not accounted  for, the
Government \'(-11icl(_‘s/cquipmcnL/pmpc‘rt}' are
not insuaved.

these arc as

In so fur as other taxes awre concerned, to the
extent these are payable in the process of ac
quisition of cquipment, these make a part of
the capital cost of U_l(.‘ cquipment, These are,
therefore, included in “"the ' amount by way
ol capital cost of cquipment to be depreciated,
If any other taxes arce payable in keeping the
equipment on the road. according to any State
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laws cnforced in the arca or location of worl-
ing of cquipment, these would be included in
the yearly running and maintenance expendi
ture of the machine.

15.5 Repair Cost

Repair cost s the main element of cost in
the entire ownership and operating cost rate
structure which needs proper watching  and
accounting, to establish che cquipment econo-
mics, LThis s the input to the machine for
keeping the nachine in good condition to do
the job ceonomically,

‘Ihe details in this respect have alveady been
discussed in Chapter 8. 1t has already been
explained in the said Chapter that from stand-
point of cquipment cconomics the repair char-
are to be classified under one head  as
‘Repair Cost’, instead ol classifying the same
under different sub-heads  as Major Repairs
and Field Repairs, as per the prevailing practice,

ges

13.5:1 Repaiy Cosly as Adopted by
Users.

l)l'j](;)‘(fnt

The prevailing practice for accounting  of
repair charges difters from  user to uscr and
[rom one scctor to the other. The following
will explain the position in this regard,

13.5.1.1 Irrigation and Powey Seclor,

It has been a normal practice with most of
the Irvigation and Power P'rojects 10 account
for the hourly ownership costs of cquipment
for purposes of debit ol expenditure 1o the
work in the following manner—

Lo Hourly Depreciation Charges ... Minitial acquisi-
tion  Cost, divided
by estimated  life
in hours

. D
2. Major Repair Charges at 10055 of howrly deprecintion
rate = ‘[,

(N(.)l.c:—r‘—ln some cases where the basic sehe-
dule of lile in hours in relation to particular
items of equipment is taken oy high figures.
above the normal vated fligures of 10000 hrs. 10
12000 hrs, for machines like dumpers, crawler
tractors, graders, loaders cte., the provision for
major repairs mav extend cven upto 20097 of
the hourly depreciated vate or @ )

Ty so far as the expenditure on field repairs
is concerned this is shown under operation costs
or direct costs,



For major repars, a ‘Major Repair Fund’ 1s
created. At any stage of scrvice life of cquip-
ment, the total carnings under the "Major Re-
pair Fund’ are cquivalent to the number of
hours of operation multiplicd by the rate of
provision of Mujor Repair costs, as indicated
above. This is balanced by corresponding de-
bits' to work through hourly ownership cost of
cquipmcnt it the same rate. However,  the
Major Repair Fund carrics a certain amount
of balance which is equivalent to the diflerence
in the amount of carings in the Major Repair
I'und as mentioned above, and the actual ex-
penditure incurred in carrying out the Major
Repairs 1o individual machines. The  Majoy
Repair Tund is generally in relation to a group
of machines of the make and model,
though in somc cases, the user of  cquipment
can reckon the figures of such balances in the
‘Fund’ relative 1o cach individual picce of cquip-
ment,

same

The amount of balance available aunder the
Tund’ at anv time indicates whether the mach-
inc iy working cconomically or not.

In case of field repairs no scparate expense
account is maintained, as the expenditure on
this account is hooked as direct expenscs.

13.5.2.2 Public Sectoy Undevlakings

In cuse of Public Scector Undertakings, the
repair costs are divectly charged 1o the overs
all cost of owning and operating the equipment
as a lmnpsum figure for a category of cquip-
mcnL~(.1um])m's, tractors or excavators. The acc-
ounts for different makes and models of mach-
incs cven in the same category are not indivi
dually detailed,

18.5.2.8 Private Seclor

In the private sector, however, 1t
observed by the Committee that greater atten-

Was

tion is paid to the account for the repair costs
of individual items of cquipment. Identical
items of machines are grouped together for this
purpose and the
that it is possible to read off at a glance, the

accounts are so maintained
up-to-date. expenditure on spare parts for thai
group of machines. The accounts indicate not
only he daily or monthly values of spare parts
issued for repair of equipment, but these also
indicate the progressive cumulative total value
ol parts issued upto u particulur period ot time.
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Such a system cnables one o deternine
clearly whether the cost of repairs 1y Lairly
reasonable or that it is excessive $o as 1o warrint
further examination of the case o the poiit
of precisely determining the reasons for such
excessive repairs to the machines,

13.5.8 Disadvantages of the Systemn of Account-
ing of Repaiv Costs of Mechines as  [ol-
lowed by Iriigation and Power Seclor.

15.55.1 Repair cosls taken as a peveentage of

deprecialion brings anomolous position

Let us consider the following example:(1'he
assumptions made reflect factual position  as
observed in different Projects.)

Project *A” is using crawler tractors costing
Rs. 5 lukhs cach. The work is done in single
shifts duily and the scheduled life for the
tractors has been fixed at 10000 hrs, The provi-
sion for major repair cost has been made at
1009, of hourly depreciation rate or at Rs,
50 per hour,

Project B has identical crawler tractors in
use. The work is done in two shifts per day.
The scheduled life of the wactors has heen
adopted as 15000 hrs. The provision for major
repairs based on purchase price of Rs. 5 lakhs
por machine, and at the sawme rate of provision
ol Major Repair Cost, viz., 1007, of deprecia-
tion wnounts to Rs. 53.59 per houy.

It 1s evident from the above that inspite of
the Project "B using the crawler tractors more
intensively, have put up with o provision of
Rs. per hour by way of vepair cost of the
machines while project A inspite of using the
machine in single shift work,  have Lauger
amount ol provision for major repairs of mach-
ines  at Rs. 50 per hour.

Qo 9y
5.‘).().’)

While there is no doubt that irrespective of
the extent of provision of major vepair charges,
ar the initial stages of operation of muachines.
the repair costs would be much Tower and the
amount in the Major Repair Fund would Keep
increasing.  What is disturbing is the amount
of expenditure being booked to the work of
the unit cost of the work done, If the crawler
tractors were used on identical items of work
tnder similar job conditions. by both the pro-

jeets “A” and ‘B, the work on project ‘A’ would



evidenty appear o be constdier on unit 1aie
basis. "T'his preciscly is the anamolous position
resulting from aceounting ol the MAjor repair
costs of machines based on estimated hourly
rates related o the howy depreciation rates,

I on the other hand, the two projects had
waintained a clear account of the repair costs
of machines wsed by them, and if the rate ot
depreciation of the
same, it would have bheen very convenient for a
compurative study of unit rates of work at two
pliaces to he made. All other clanceuts of cost
being otherwise cqual, it would have been
possible to pin-point clearly as to why the repair

cquipment was also the

costs were heavier or lighter one compared o
the other.

Itn what has been described above, there are
glaring cxamples of,

(i)

the Drrigation and Power Projects not
following the recommended life figures
in Hours uniformally;

not reckoning che major repair costs on
actual basis for given items of machinges;

(h)

and

accounting the major rvepair costs with
corrclation o the  depreciation  costs
vesulting in anamolous position arising
as in the case of above examples,

(©)

8.2 Balance amonnt available  (n Major
Repaiy Fund occastonally  {nduceste
('(/lu'[mzt'nl owner Lo incur expendilire

OH /):ir(,"]lrm(: of sparve parls

18..5

As indicated in preceding Chapters of this
Report, very titde atterupt has so fay been made
in establishing a scientibe inventory control 5Y5-
tem for _}_)urc'husv ol spare parts cte, by m(_)sf, ol
the users of cquipment in the country, Tt s g
normal  practice to raise annual in(l.(‘nl&s .()l
sparc parts for repait and overhaul of equip-
ment on advanee planning basis. In absence
of detailed recovds of consumption ol spare
parts and the ideniity of parts used for cepairs
in the prcurd5ng-p;xsl-scwiwqx:lin(l u.l the nl;u‘l.l-
ine, the equipment owber or the indentor is
not too  well-guided  in pmp(’l'ly scaling Th(*
requirement of spare parts or i establishing
precisely the ideniity ol the items that should
bhe ])tll‘("lmsc:(l. His experience In the work thus
commands him to be judicious o some exteni
only in determining the size ol the indent to
be ‘pJ;u.L(L Such guidance s, however, lhmiced
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more by the availability of the funds under
the Major Repuir Fund as this, in any case,
has o be the guiding factor for fmancial APPro-
val ol the expenditure for the items of Spare
parts included in a given indent.

The earnings for the Major Repairs Found at
a uniform pre-determined rate of provision in
terms of rate of h()urly depreciation, leave ou-
ough in reserve iu the first 2 10 $ years of operi-
tion of the machine, Purchases made on this con-
sideration vesule in overstocking of spare parts
on projects. Even though none would readily
accept the reasoning as such, o account piit-
tially for the amassing of stocks of spare paits
o projects, this unfortunately is atleast the
partial truth,

Again, while there is no doubt that advance
planning for procurement of spare parts is the
crux of the problem to sustain the machines in
operation on production work, or construction
work., a note of caution is clearly sounded Dy
the tendency o over-imlcnting or overstocking
ol the items of sparce parts in this manner: and
therclove, one has o clearly understand  the
actual requivements of SPArC parts comensig-
ate with the operational life and age noscrvice
lite of the machine, Besides this, the repetitive
eyelic nate of repains inrelation o some
componcnts and assemblies on a machine, has
also to be reckoned with propevly so that un-
pecossary expenditure is not made in purchase
ol spare parts which cannot be used over fong
periods,

1354 Conunitiee’s Views

Repuir costs take the slrape of repatitive cveles
heginning with minor repairs, going up with
repairs through rebuilding and ultimately rou-
ching the maximum with repairs thyoush ye-
placenents of componeuts. Once the components
are replaced the cvcle repeats. The expendi
(ure on such vepairs over a given cvele can only
be expressed in relation to the cost of the mach-
ine, as it has no direct r('];ni(mshil) (o the
depreciation cost,

As has been explained i Chapter 8. e
major and field repairs should not be ireated
separately. Inoorder to watch the expenditnre
on repairs of any machine the repadrs should
be classified under one head and all expendi-
tuie on vepairs either taken up in the field



or carricd out in the Main Shops, should he
hooked under this head to have a proper watch
on the equipment cconomics,

13.5.5 Tyres

In cevaluating  depreciation cost of - cquip-
ment, the cost of tyres 18 not included o the
figure of Capital Cost of the machine. The cost
of tyres is separately reckoned for depreciation,
bhased on a higure of life for the tyres rela-
tive o jobh conditions and various other factors.
The procedure of determining the life of tyvres
after sclecting the particular factovs applicable
in case of a given jobh and the attendent condi-
tions prevailing thereon, has already heen exe
plained in Chapter 8. Judicious sclection of
the factors given in the said Chapter may lead
to a nearly correct estimate of the life of tyres
on o machine used on a given joh,

In cstimating the ownership and operating
costs. in relatdon to the (vre costs, the cose
ol repairs 1o the tvres and tubes during the
life of the tvres has also to be taken into- ace-
ount, This is generally provided for ar 159
of hourly tvre costs,

In case recapping or retreading lacilitics are
available for certain sizes of tyres, provision has
1o be made in that vegurd also, From the figures
of cost for rerread cte., as verified from one-of
the users in Public Sector Undertakings, this
amounts Lo about 25% of the original cost of
the wres while the life of vetreaded  tyre s
50 to 75% of the original tyre. Hence, from
standpoint ol cconomy in fyre costs, meticu-
lous care is to he taken to cnsure that the wead
wear on the wyre is not allowed to go beyond
a certain point and retreading thereof s under-
taken in proper time. This could be achieved
through rigorous preventive nraintenance ing-
pection which is also dealt with  separately
under the Chapter on ‘Maimntenancee’.

i8.6 Other ()l_)cra(i()n Costs

15.6.1 O peralors wages and maintenance  crew
charges

Since all the operational  tabour and other
stall” for ()pcl';ni(m and maintenance of cquip-
ment, is paid on monthly basis, the operational
and nraintenance labour charges make an item
ol annual expenditure, unless labour or the
stall are ladd off during the offscason period.
This is, however, scldom dones and therefore,

the expenditure on operational Fabour and
maintenance labour (for [')1"(-5'('1'ih(_-d,’%('hulu]cd
maintenance). has to he reckoned on anmual
hasis,

15.6.2 O perational Supplies

These would be mainly comprised of fuel,
lubricants and other miscellancous items, in-
duding Llier-clements, cotton waste and gene-
ral routine hardware items cte. However, the
sum total of expenditure on this accounnt is
rdlated to the “Operational hones” ina given
year of work.

It is necessary to Keep a wateh on the ex-
pense account in this regard to judge the
cquipment performance. ‘The (*nnsmnp!i(m of
Dicsel” Qil, lubricating oil on a diesel-powered
machine for instance, il property accounted for,
would tell clearly the story of performance of a
machine—whether the machine did actually work
for the number of hours shown to have heen
locked or the condition of the diesel engine
on-the machine is sound enough ov that imme-
diate attention is called for 1o be given to
the performance of the dicsed engine hecanse
the lubricating oil consumption cte., has gone
up. Lhe position can be hetter vouchsafed in
this behalf, only if proper recard keeping is
done with regard to supplics to the machine.

Field reporting proformae have heen devi-
sed inoa simplified {form o enable such records
to be maintained properly and evaluaniad at
periodic intervaly for determining prc(ii(,:l\' it
the costs are within specified Limits and also if
the dicsel engines are performing properly on
the machines, These forms are given in Appen-
dix 13.2.
13.6.2.1 Fuel

n this connection, it is also necessary to indi-
cate that a study of the fuel consumption oives
relative to individual machines or a group of
machines (more so in relation to individual ma-
chines), would clearly indicate whether the con-
siwmption is more than the specitic fuel consum-
ption figures or within those figures relative to
the toad factor for given joh conditions. The
load Factor for somc items of diesel powered
cquipment relative o particular job conditions
are indicated in Appendix 158, Here again, it
is to be mentioned that these would generally
he used for estimation purposcs and random
check prrposes of the actial [uel consmumption



figures as obtaining on a given joh by particula
machines, "T'o he exact and precise, the specific
fuel consumption figures have to he determined
and laid down for given items of cquipment,
aflter proper tests and ohservations have heen
made on machines actually emploved on the
job,

15.6.2.2 Lubricants

It may also be indicated that tor estimation
ol the expenditure on lubricants, greases and
other such supplies, it is normal to assume that
these would amount to about 309, of the cost
of fuel oil used on the machine. This again, is
a rough approximation for estimation purposes.

18.6.2.3 Fuergy charges

For clccu'i('al1:\*-])()\\'0rc(l machines, where the
supply of clectric power is from transmission
Hines, and not throngh a diesel gencerating set
installed inside or provided with the 1machine,
the consumption of clectrical encrgy is o be
as important as the fuel conswmption inca die-
scl-powered  equipment. The consumption . of
clectric encrgy can vary substantially with the
foad fuctor in duty performance of the machine.
It is not only a simple function of the installed
power in the clectrical equipment inside the ma-
chine. Hence, it is cssential that cletric energy
metering arrangements be provided in order fo
evaluate the test checked figure of cost that
should go into the ultimate cost structure of the
owncrship and operating costs of an clectrie-
powered machine.

15.6.3 Other conswmable supplies

There are a few other dtems of costs to he
accounted for in addition to the factors discuss-
cd above, which if the
ownership and operating costs of a given picce
of cquipment are to be properly determined.
These are the following:w—

have 1o be  assessed,

1. Convevor helts,

2. Cutting cdges on bulldozeys,
howls and grader blades,

S(']'ll])(‘]'

3. Filters.
4. Wire ropes,
h. Barteries.

6. Bucket teeth on excavator buckers.

~3

Sundry materials,
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The frems ave such as are generally veplaced
or rebuilt ae periodic intervals and the life tag
put on cach is based on the job conditions
or type ol materials handled or duty performed
by the muchines, Tt is, therefore, necessary to
deal with cach item individually so that a clear
guide line is set torth [or cstimating the cost
of these items related to operational hours of
the machines, plant ov equipment, In what
[oHows is o briel assessment in this regard,
itemwise,

15.6.8.1 Conveyor bells

Considering convevor helts as an item which
dillerent from  the other mechanical com-
ponents in the integrated convevor system, the
factor of cost in relation fo conveyor belts is to
bhe evaluated as follows:—

is

The life of convevor hele is estimated in terms
of “Tons ol material conveyed’, or in terms of
number of vears', i the quantity of material
conveved annually iy move oy less a sustained
figure,

I'he per hour cost of helts for a given oper-
ation transporting a tvpe of material, is worked
out by dividing the cost of the hele by the
number of howrs of life and corvespondingly,
the quantity of material ransported or con-
i that mceasure of
hours or vears,

voeved time, whether in

The repan costs of belts are taken at 159

)

of these cost higures.

15.6.8.2 Cutting edges on bulldozers,  sevaper
bowls and grader blades
The cutting  edges on bullderzers,  scraper

cate that a study of the fuel consumption figures
relative to individual machines or a group of ma-
chines (more so in relation to individual mach-
howls and grader blades, have to be periodi-
cally twrned. rehuile or veplaced, depending
upon the severity of joh conditions and the
tvpe of material to be excavated or handled, Tn
cvaluating the cost per operational hour for
cutting cdges, a life tag is attached to the same,
in relation to the particular equipment on
which it is fitted and the type of material to
he handled, or the mode of operation of cquip-
ment. As an example. a bulldorer emiploved
on spreading the material dumped in a (1] arca,
would have much longer life for the cutning
edge compared to the hulldorser sworking on



oxcavation of semipervious material or remov-
ing overburden consisting of material of abra-
sive type. Similarly, in a motorised scr aper worke-
sand-rock, the life
of the cuuting edge would he lesser, compared

ing on removal of ripped

to the same seraper used on removal of clay
material. Again, if the operator of a motovised
scraper chooses to load the material into the
scraper bowl on scraper’s own power instead of
resorting to [ifling the bowl entively by push-
meathod,

loading the life of ihe cutting edge

on the scraper bowl would be much lesser.

Hence, job conditions. the type of material
to be handled or the mode of operation, make
all the difference in the life of (he cutting cdges
on these machines.

In estimating the hourly operating cost, the
cost factor on account of replacemaont or ye-

building of coting edges is aiso taken into
account in tems of cost of 1he curting cdges
and the life in operation, hours, (hat i will
fast for,

15.6.5.9 Iillers

Change of filters 15 done according to a pres-
cribed schedule of maintenance. To is Casy . to
of
item which will add to the cost of operation of

determine the hourly cost in respoct this

a machine,

13.6.54 Wire ropes
Wire

depending upon the location of the wire 10pe
§

ropes also have a life tag on them,
in a particalar ‘System’ on a given machine, the
intensity of use of that partizidio system on
the machine and the severity of the job condi.
tion. For a given job where the conditions of
45}
the

the

work are stabilsed, it is easy determine

through experience, the life of wire ropes

used in different locations in systems of
the machine and the cost per hour can he casily
determined for accounting of the same in the
operational cost per hour of the machine as 2
whole.

Tt is usual to veckon the overall requirement
of wire rope for yearly indenting or periodical
indenting based, on the anticipated life of the
wire ropes commensurate wich (he length of
the wire rope used particular places on the
machine.

38—-2 CW&PCYND/75
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13.6.3.5 Batteries

The life of battevies is commensyr ate with
the duty to be performed and the regularity
of attention paid to the maintenance of the
battery through periodical recharging, the
specific gravity of the elec trolvte used and the
climatic aud temperature  conditions
which the battery is to work cte., cte,

unider

With careful atiention to preventive mainten.
ance drill, it is a general observation based on
experience on pare of the users that the life
of a battery may be anywhere between
working season to (wo working seasons.

ane

V3.6.5.6 Bucket teelh for excavalion buckels

Though it is difficult to define figure of life
for the bucket teeth on shovel /dragline huckets,
it is a function of the mode of operation of the
machine by the operator, gencratly speaking,
related (o given conditions of \\ml\ and the
tvpe of material to he handled.

It is a common practice that the wear on
the bucket teeth be allowed upto a pre.deter-
mined limit and the buc ket tecth then rebuilt
with proper clecirodes when thev can give as
good a life in subsequent use s the new bucket
teeth would novmally give. The cost of re-
building the bucket teeth would vary with
its size. Hence, it is difficult to give a clear
estimate of cost on this account. But generally
speaking. the cost of conservation through re-
building amounts to about 1/%rd of the cost of
the original bucket tecth,

Evaluation of expense and cost in cither
rebuilding the original worn out bucket teeth,
or by rebuilding them with new tips, serve to
furnish the main guide line for the hourly
cost to be added commensurate with the life
attained with reclaimed bucket teeth, The life
of rebuilt tip would be aboat 657, of the ori-
ginal lile.

13.6.3.7 Sundry matevials

These amount w a fraction of the total
cost ol operation of machines, Hence, a sepa-
vate Tactor cvaluation of this element of cost,
based on empirical formula or thumb role is
not being given. This could be judged more
through experience in the conrse of operation
of the machine over a period of one year and
under given job conditions,



13.7 System of Accounting

Accounting of owncrship and operating cosis
serve three ditferent purposes, "Phese arei-—

1. Estimation of the eost of work on which
certain items of cquipment will be em-
ploved according to a preplanned pro-
gramime. '

9. To determine precisely the actnal ox-
penditure on running and madntenance
of the machines and the clement of cost
of depreciation,

3. To ceate a clear vecord of cumulative
costs aceruing to the equipment owner
sao that he can detevmine the economy
of sustaining a given machine in opor-
ation. Briefly speaking, this sevves the
purpose of studying “Equipment Econo-
mies,”

The signilicance of evaluation of individual

clements an costs has. therefore, o be  dleavly
considered in relaiion o cuach dtenn This s
discussed i what follows, This would gane:

vally reflect the process of the estimating the
cost and evaluating actual cost in relation 1o
cach clement,

19.7.1 Basis of Fualualing Idemenls of Cosly for
Lstimation of Costs of Work

The “Ownership Costs” will generally be ol
variable character, if the “Dedining Balance
Method of depreciation” 1y adopted, as he
depreciation costs wonld vary from year to year.
The cost of spare partg in the vepair costs of
machines, which is an important clement in
the "Operating costs of the Machine’, will nor-
mally vary with the age of the machine, yeav
after vear. The other clements of  operating
costs, consumption of fuel and labricants mait-
tenance supplies and other operating supplics,
the  labowr costs on operation. maintenahee
and repair o equipment however, could be
defined velative (o the work pattern (hy nume-
ber of shifts pev day) and the number of mach-
ines in (average cvery  year.
Flowever, an integration of the total costs under

s numbers)
these separate groups of elements of cosis, has
to be so done that the fundamental hasis of assess
ment of estimated cost of woik is not scriously
upsct. The main aim is to cvaluate, the over-
all costs of a given ttem of work  on which the
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machines are emploved-from the stage of com-
mencement of that particular work to the stage
ol campletion thereof,

Two types of cases would he involved in such
assesstent. These ave, (1) where the entive life
of a machine’s will he spent on the job: and
(2) where onlyoa part of the scheduled life of
machine 18 wsed on a time-howed programme.
The method of determining the hourly rate
of ownership cost i cither case would be o
followsi—

18.7.

1.1 Where life of the wmachine is spenl on

the job

In case the machine has o spend ity entire
life on certain operavions and a bgure of salvage
value has been prescribed in retation thereto,
the evaluation of the honrly  ownership cost
figures would be simple. This would amount
1o reckoning of the capital fnvestment 1o he
writtenr off over the defined period of life of
the machine to account for depreciation, and
dividing (his clement of cost by anticipated
hours the machine will elock in their Hite-time
operation,

19.7.1.2 Where the entive life is not spenl on
Lhe job

In case the machines are not (fx’putlé(l Lo
spent their entive span of Hife on a given item
of work, the exercise to be corvied out would
be stightly different, viz,

(1) Deline the period of work 1 munuhcr
of vears for which the machings would
he required to he inouse to coniplete a

given jtem of work,

(2) Muake an assessmaent of the total amount
of depreciation (by the Declining Bal-
ance Mothod on fixed percentage basis)
that will have to  be accounted  for
during  that period for the particular
machines to he used.

(%) Estimare the number of machinehours to

complete the work in velation to cach
item of cquipment.

The total cost ol depreciion for the
corresponding peviod of - operation of
machines. divided hy the muachine howrs
for given ttom ol egripment, would pro-
vide the figure of hourly ownership cost
1o be reckoned with,



15705 Tuterest chavges

T case the interest charges we also 10 be
tahenr nto account, in relation (o use of cquip-
went which is wed  foy a pat of Sty lile ou a
given joh, the annual average investment will
be determined from the formuda given ar 134,
1. correspondivg to the nunilier of vews the
cquipment would he in use on the job., This
would added to the estimated cost on ac-
count of depreciation and the estimated houarly
owneyship cost rate inclusive of mterest char-
ges  determined by dividing  die sum wotal
figure by the estimated machine hours to com-
plete the work,

e

15.7.2 Evaluating Operating Cost
With yegard to the operating costs the items
to be fncluded therein would be the following: —
1. Sparc parts for repans of machines,
2. Uyre and ubes for yeplacement and ye-
pairs,
Lubowr for repairs of the nachines,
1. Workshop charges,

Labour for operations and maintenance
ol machines.

other
materials including wireropes,  cyttings
filters,  Datteries.

6. Operating supplies-POL dicms,
cdges, bucket weeth,
havdwire ftems ete., v,

The howrly vite of spare pares consumption
can bhe determined as follows:s -

Corresponding to the machine hour o be
spent on the job, the wtal value of spuare pars
that will he consumed in repaiving the mach-
incs for proper working can be  scaled oul
(guidelines given ar Appendices 8.7 and 8.8).
The total value ol spare parts so scaled out
divided by the hours the machines would oper-
ate on the job will detenmine this hourly vate,
The expense on account ol replucement and
repairs of tyres can be evaluated commensurate
with the total working hows the 1ved equip-
meng will be used on the iob and the howly
cost estimated on similar basis as Lor cquipment.

The strength ol Tabour 1o be capleyed on
operation, naintenauce  and aopan of  cqup-
with the pattern

ment heing known, consista
of work in the Geld (single stift, S-shilis or 3.
shifts) or the establishment v field wid main
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workshops for r('p;xirs ete, the total cost on
account ol annuwal wages of thie labowr, -
cluding overhbead costs that may accrue in the
shops can be evaluated, Sunilarly, hascd on an
estimate ol antcipated vorking hoors with
cquipment in a particnlar vear, the estimate
ol total costs on account of operating supplics--
POL, items can he cleanly made, Vhe cost of
nuterials miscellancous ftems, like cotton waste,
sealing compounds, cleaning compounds  etc.,
can also he similaly evaluated,

In relation to items like cutting edges, wire
ropes, batteries, ilters, which normally huve a
life-tag rating atiached to each, the total ex-
pense commensurate with the working hous,
as estimated, can also be properly evaluated.
“The sum total of all these clemaenis of costs can
then he related 1o the ol machine howrs
covered by the estuate in selation o a group
of muchines of the sime make and model, and
the hourly operating costs property figared out,

15.7.5 Overbead and Supcervision Charges

In so far as the overhead and SUPCLVIsion
charges are concerned, the Pubiic Seetor Under-
takings account for it in their monthly expen
digure statement. In the Irvigation aud Power
seator, the overhead chavges we accounted for
separately as w charge on the total expendi-
twre on the work as a whole. No separate charge
on dus account s taken into account for ap-
portioniog the expenditure to different itews of
work on which the machines are emploved. Tt
15 only when the cquipment is et ont on hire
charges basis o private agencics, that the cle-
went of overhead charges is (aken into accownt
for determining the howly vental rate loy indi-
vidual item of nrachines. This lias heen discirss-
ed in Chapter 9.

15.7.4 Estimated Hourly Owaesship and Oper-
ating Cost for Given Htems of Equip-
ment

For the purpose of estinating the unic cost
of work it mav he necessary to estimate in oad-
vance the probable hourly cost of owning and
operating the equipment, Iy s, however, neces-

sary that such estimation shoold be done o a

nearly actuals basis so thae there may not be

@ wide divergence hetwen the estimated cost

and the actual cost ol opevation,



The basic exercise in the estimation of hourly
ownership and opearating cost could he worked
out as follows:—

C—Capital cost of cquipment.
d-—Rate of depreciation
H—Lite speng on job in hows.
i—Rate of interest,

n—No. of years of lile of cquipment spent
on the job,

Re—Factor indicating number of irems of cost
of cquipment as a provision for repair
charges  (fabour excluded)y during  ser-
vice life of cquipment spent on the job,

F—Fuecl cost/hour of operation.

IL-—Labour cost per year (operation % Main.
tenance).

‘1—Cost of tyres,

h—Lile of tyres in hour,

r—Factor of cost of tyres as a provision lox

repair cost of Lyres,

Ouwnership cost per year

{ G 1
Depreication— { —— I-—(1-d)n j»
n
Interest charges (G ol 1
if leviable T b T P R T
n | [ d
L J

Ounership Cost] Year

G .
g — .{1&.,“_({')'1 l f‘

G rl /1 1) n 1
o R —e !

n i ‘ J u ] d
1

)
— e b (1)
L y

When life is spent on the jol the expression

(,

P B R 1 hecomes 0.9
J

So ownership cost/year
ar i
~ = jos i}

n [ d

Cr i
Ownership cost per hour = —<0.9 (14-—)
H d
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Operating Cost per hour -—
RG
Repair Cost (Labour excluded) = s
I
I"uel Cost/hour == I¥

Lub, oil/hour and Sunday items = 0.33 I’

Lxn
Labouwr Costfhour . . L e
H
T
T'yre cost, if any/hour - I —
h
i
‘Tyre repair cost per hour . Lt e
h

In T 1T RC

Lotal operating cost == L1033 [ommdonm e
H h h H

T Ln RC

= 1.33F b - (1 Juy o = e

h H H

Ownership operating cost/hour
C i T Lo
et e 0.9 (L) R 188 F (1A 1) o e
H d h H

18.8 Accounting

The suspense operation account woeuld main-
lysinclude operation of construction plant and
cquipment which wltimately will  be deared
through monthly debits to the Permanent Ac
count—the account of the main  work(s)
on which the machine is employed.

1380 Preseul systemn
3

L order to dearly illuscrate as to how the
ownership and  operating cost of equipment
will be accounted for, withoug scerious departire
from the normal and conventional accounting
systemn followed mainly by the Trigadon and
Power Projects, the steps involved in the existing
system are explained below—-(System as adopted
in Beas Project).

15.8. 01 V1 Special TP,

The cost of plant and machiuery on procure-
ment is debited to Head VI Special T&P. The
amount under Special T&P is reduced as the
equipnrent is used on the work, the depreciation
being charged to works and credited to Special
TRP. On completion of the work the sale/
transter value as realised is also credited (o



Special T&P. The halance amount is then fin-
ally chirged to this Head. 'The above is illus-
trated by the fgures given below: -

Vi SPECIAL T&P.

A) Clapital cost Ry, 2,000 lalkhs
(B) redit
(i) for Depreciation . Rs, L1150 lakhs
(it} Tor sale Proceeds o Rs 750 lakhs

Net chargable under VI Speciad T&P A--B=Rs,
100 lakhs.

The adjustmeny  for  depreciation  is done
every quarter on a unilorm howly rate basis

ot the assumed life.

19.8.1.9 Manujacture estimale

For working out the use rate of machines, an
cstimate is prepared at the beginning of cach
financial operation of a machine will work
but during the ensuing financial year. - [his
estimate is Tramed like o manufacture cstimate,
the idea being to evaluate the cost of manufac-
ture—in this case the cost of opevating the 1aa-
chine.  This estimate is divided into two parts,
one known as the “Operation” and the other
as “out-turn.”  Under the heading “Operation™
ave brought v all clements ol expenditure
which are expected to be incurred for the aperas
of the arc sub-divided
mto direct und Indirect charges, as below: -~

tion machine.  "These

(A) DIRECT GHARGES
(i)
(i)
(iii)
(iv)
v)

Divect labour

Fuclling scrvice

Lubricating scrvice

IFuels and lubricants

Miscellancous supplies Filters ete,, and
smiall tools.

(viy Running repairs
(a) Shop charges
(b) Spare parts.

(By INDIRECT CHARGILS
(vii)
(viii)
(ix)

Depreciation
Major overhauls and beavy vepaivs.

Uyres and tubes replaceiment—-un the case
of muchines having tvres and tubes fitted
to them.
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The entive expenditure on these Heads s
worked out on the assumption as o be number
of hours for which the machines would be puat
into use during the vear, and the bourly rate of
operation iy determined.

The provision for running repairs 1s made
at a certain percentage of the Depreciation
chizages. The depreciation as explaimed earlicr,
is worked out with reference to the cost of the
machine divided by its life, ie. the number of
hours the machine will run during its life as
determined by the competent authority, The
provision for major overhauls and hceavy re-
pairs is made al a cervtain pereentage of Depre-
ciation, In the case of tyres and tubes,  the
provision is niade again with rvefercnce to their
cost divided by their lite (hours/K.Ms.).

The provision of major overhauls and re-
pairs is made at fixed pereentage in order to
pass on the expenditure to the works on a uni-
form rate throughout the life of the cquipment.

The provision for tvres and tubes replace-
ment is made for the FEASON in the
case of major overhaals and Licavy  repadrs,
The tyres and tubes are not tuken iuto account
along with the capital cost of the machine be-
cause these wear off faster than the machine.

same o8

When the muchine s actually put into use,
the number of hours and the work /works on
which it is used is recorded in its log book.
T'his log book is closed at the end of the wmonth
and an abstract is prepaved thercon o show
the totdd number of hours it worked during
the month and the work fworks on which it
was used. ‘The debit for the use of the machine
o work /works during the month is then passed
ou to the concernced work Jworks through a
transfer entry and  the manufacture cstimute
for the machine is credited.

[8.8.1.5 Adjustment of accounts

So far as the actual expenditure on the work-
ing of the machine is concerned, the zctual
cost under sub-heads (i) to (vi) under Direct
charges, is debited to the manufacture estimate
for the working of the machine, ‘The element
for Indirect charges is also debited (o the manu-
facture estimate with rvefercuce 1w the awctual
nuwmber of hours clocked by the machine dur-

ing the month, Tt has been expliined eaylio



that in the case of Depreciation, when the De-
preciation charges are debited to the manu-
facture estimate for the rumning of the ma-
chine, the aredit thorefor is given 1o V1 Special
TRE. Simibarly, in the case of major cverhauls
and heavy repairs as well as for tyves and tubes
replacement. when debit is given 1o the manu-
facture estimate for the running ol the wachine
&Pl Tor
this purpose, another special head s credited
under the main Head VI Special T&P. To
this Head 15 credited all the debit given o
the
cte. and corvespondingly it iy o these sub-
Heuds that the cost of actoal expenditure as is
incurred on the major overbauls/replacements
This is Hustrated below:

credit therefor is given o VI Special 'L

works Tor major overbauls/vepiacements

ete, s booked.

' SPEGLATL TP,

() Capital cost . R, 2.000 lakhs

(iy Running and  casrin
T&P  for which dep
tion account s kept

) ,
o

Rs, 800 lakhs

(i Repaleement ol tyres &

tubes . Ry, 50 lakhs
Sum fotal LA B . Rs. 2830 Lokl
(G Credit
Gy Depreciation . Rs. 1,150 Takhe
Gi) Sale proceeds . . Riso 700 lakbs,
(it Creedit for running and

carriage for T&P, heavy
repairs and overluads ol
T&P, for which Depreci-
ation aceount is kept, Ry, 800 Lakhs®
Dy correspondence to the proviston made ot
B aboved

Cost dor repleceneint of
tvres ad tubes

{iv)

R, 50 Jakhsen

L This covvesporeionce Lo the provision saade ot
B (H) above:

TP A B U Ry,
100 lakhs.

Net charged ander Spociol

1380 Major depairs and Iyre-lube veplace-
ment estinaic

For keeping an account of expenditure on
major overhauls and heavy repaivs, as also on
tvres and tubes replicement, annual estimaces
These estimates
the
are

for this purpose are prepared.
are prepared for a group of machines of
same make and model. These
based the the machines
estimated o obtuin duving the course of

estimates

on credit which are

the
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vear under the Head VI Special TRP—C(iil)
(iv). "The actual expenditare incwrred on the mae
jor overhauls and heavy repaivs/tyres and tubes
replacement during the year is debited to the
Head VI Special TP —B®G)  and (i) vespec-
tively. "LThe intention iy that the expenditure
on this account will be cqual o the aniount,
debit for which has been passed on w the
works., These cstimates are not prepared  as
mantfacture but treated  like
works, Ay oxcess of ex-

estimates, are
other estimates for
penditure over the estimated amount in the
case of these estimates s vegularised  under
the normal procedure applicable for estimates
for works.,  While these cstimates wre framed
for the number ol machines of the same make
and saume model, ane account is, however, kept
of the actual expenditure incurred on each
machine individually during the vear.,  This
enables the authorities to know the expendi-
ture incurred on major overhanls and special
repaies/tyres and tubes veplacenient  wis-a-vis
the amount debited to the works on that ac-
count through the Muanufacture Estimate of

the machinges.

The diflerence between the “running repairs”
and the “major overhauls and heavy repairs”
is. that the former arve debited directly o the
i ufacture estinate of the
vear for which charges on their account ate
meurred.  But in the case of the later, the
difference between the actual expenditure on

the machines for

nijor overhauds and heavy vepates/tves and
tubes replacement and the element of cost on
that account, that has Leen j):l.\'scﬂ on to the
woiks, o il
the machine is linally scvapped or otherwise
disposed of. A detatled account 1o show the
depreciated value of cach machine, the major
overhauls  and

is carried over from vear vear

heavy repairs reserve it has
carned and the expenditure that has been ine
curred ou that account thercon and similarly
the wyres and tubes replacement veserve that
bas been carned and  uactoad expenditure in-
cirred on that account.
separate register.

s maintained in a

15810 Closing of Manujactive Eslimate

The muanufacture estimate for the running
of the machine is closed at the end of the yc;xr—,
generally, o the month of September by which
time all the debit and credits are reccived. At
the time of closing. all the operation costs are



summed ap and similarhy the otal credic gain
ed for the onttun ie., number of hours the
machine has worked multiplied by the hourly
use-rate, is found out. ‘The total of the opera
tion cost and the total of the out-turn revenue
should tally.  If the out-tuwrn revenue is less
than the operation cost, it mreans that the ma-
chine has run at a loss.  Similarly, 1f the out-
turn revenue is more than the operation cost,
it means that the machine has run at o profit.
The summary of the operation costs and the
out-lurn revenue are put up o the competent
That authority may order
that the difference between the operation and

anthority for orders.

out-turn mav be adjusted by revising the rate
of out-turn and ralsing extru debits/eredits 1o
the works on which the machine worked dur-
ing the vear.  Alternatively, the difterence het-
ween the operation and the out-tuin raay be
adjusted in the accounts as a loss of revenue if
the out-turn falls short of the operaticn cost
ot as a profit— receipts and recoveries on capital
account i the out-turn was more  thanthe
operation cost. "Lhe record of the woerking of
the manufacture cstimates is kept in 2 Register
of manulacture and a specimen for tack-tyvpe
equipment is given in Appendix 13.5.

The interest on capital value of the machine
is not taken into account either as a Direct
or Indirect charge while working out their use
rates.

183.8.1.6 Spare parts

The spare parts used on the machines are
initially purchased on Stock and as and when
these are issued for the repair of the wachines,
the Stock suspense Head is credited and the
estimates for repairs of the muchines is debited.

Commitlce on  lhe
Iixisting Svsiein

18.8.2 Obsevoations  of

A cdose scrutiny of the points made in the
preceding note on the actual accounting svstem
adopted by the Beas Project relating to “Owner-
ship and Operating Costs of Equipment” would
reveal the following: - —

() In respect ol investment on o equipment
referred (o as “Capital Cost’. the wredit to Flead.
VI Special TP is, (i) the amount of depre-
ciation charges as actually debited to the works;
and (i) the amount of sale proceeds (on estimat-

ed hasis) as expected to he readised on ulthmate
sale thercol when it is no Jonger veguired.

Whereas the method of reckoning deprecia-
tion would not bring about any change in ihe
method of apportioning the amount of depre-
ciation charges (actually debited to the works),
to a final head of acconnt, in so tav as the am-
ount of sale proceeds is concerned. the ligure
can be determined more realistically by the
Deelining Balance Method of Depreciation (as

SAAL, page 1919y,

explained in para 15.:

(2) The debit o works in cespeet of magor
repairs are ntide on estimated  basis—at a pre-
determined hourly sate and for the ol numboer
of hours any machine s tsed on the works.
This expenditnre on works 1s balwced by pass
ing on credit to Head VI Special TP upto
an cqual amount,  Hlence, it is evident that
both the debit to work and credit to "V Special
TEP are not on actuals basts,

Even if it is contended that both the debit
and credit must balance cach other, this is only
a notional wav of doing this.  This ceuld he
achieved with similar convenience i the actual
expenditure on major repairs is accormted for
by debit to works and oredit 1o VI Special
Tl on anvual basis.  Afterall, the imbalance
hetween the actual cost of work and the esti-
mated cost of work can be determined only
when the job is finalhy completed.

(3) The svstem reveals that cven though the
debits and credits are fully balanced, a notional
reserve fund is created (on estimated hasis), for
meeting the future requirements of major re-
pairs on cquipment. The amount in  the
reserve fund. as such. provides the monetary
limits npto which expenditure can he incurred

in future on major vepairs to equipmoent.

If a clear estimation is done initinlly of the
total expenditure likely to be incwred on res
pairs to cquipment for the period for which
it will he used on the job (according to the
estimated machine hours taken into  account
when the estimate for works is being prepared),
the upper Tt of the expenditure on this ac
count for the duration of the works, for repairs
to equipment. would be clearly dehned. More-
over, the annual expenditure and the coamula-
tive expenditure vearaftervear upto the end
of a vear, would enabde one to clearly assess



the balance amount that woeuld be still avail-
able at anv time by way of provision for further
repairs to equipment.

The present system, as such, to account for
expenditure on major repairs and creating the
reserve fund for repairs is a welcome considera-
tion if the cquipment is let out on hire basis
to contractors; but in so far as the deparemental
work is concerned, it becomes necessary that the
actual expenditure, as incovred, should he ace
connted for under proper  Heads.  Afterall,
cost records are intended to vellect actual costs
for purposes of job control and Tuture estima-
tion, ‘There has (o he no arbitrary shifting of
costs, from  items showing cost over-runs to
iterns showing costs under-runs, to present ap-
‘Control Fstimate',
Arbitrary advance Tump-sum distribution of ex-
penses. which tend  to minimise accounting
cfforts bur distort current cost accounts by
over-writing the cost of items noy yet used om
works, or to veckon amount of expenditure -on
notional  basis (at  present defined  cstimated
ratesy, is to he avoided.

pavent balance with the

Evidently, the preseng system is designed to
reflect a uniformity in the unit rate of work
on day-to-day basis.  Certainly this can noever
be the case in actual practice. The aciual rate
of work done hv the machines can be deter-
mined only after the work is completed; and
this is assessed in terms of actual expenditire
i relation to the measure of quantity of work
done.

The figures of actual expenditure, besides
allording the convenicnce of comparative study
of the provisions made in the ‘Control Fsti.
mates’, also provide for the convenicnce of judg-
ing the ‘Equipment Feonomics.  Hence the
emphasis has to be on accounting for expendi-
ture on all items on actuals basis only.

(4) Even thongh the present system: provides
for balancing the estimated expenditure on
major repairs by debit to works and credic to
VI Special T&E, the value of spare parts is
accounted for under head ‘Stock Suspense’,

Different opinions have heen expressed in
the matter of classificution of the cost of spare
parts whether under head VI Special T&P,
or under head ‘Stock Suspense’. On some pro-
jects like Hirakud Dam Project, the Salaudi

Dam Project, ete., the ltems of spare parts were
classified under ‘VI Special 'TX1”, The contem-
porary thinking, hiwever, is to list the expendi-
ture on this acconnt head ‘Stock-—Sus-
pense’.

under

This is principally based on the considera-
tion of convenience in accounting.  However,
to introduce the clement of affective control
on expenditure on sparc parts, it becowmes neces-
sary to identify the item of ‘Spare Party by
classilying it under a separate sub-head under
the main head “Stock Suspense”.  This is ac-
cordingly done in practice hy some of the Pro-
jects. It is essential that all users of equipment
follow this practice.

Reserve Stock limits are generally prescribed
Tt

would now he necessary to preseribe the reserve

for the “Stock™ as a whole on a project.

stock  Himit scparately for the item of “Spare-
Parts”,
required  purposc, only il the reserve limit is
prescribed before the beginning of the financial
vear.  'The Committee has observed that some
times the reserve stock limits have heen got ap-
proved from the competent authority on ex-
post-facto basis only in retrospect for a number
of Such only to
[ulfit the mandate of a set of rules and is not
of much from stand-point of
control.

This will he useful for servicing the

VTS, action Scrves

con SC(]I.I(’.]](‘C

The commitee have also observed that while
cvery project estimate includes a clear assess-
ment of the total requirement of equipment
(by value and particulars of machines) no indi-
cation 1s made, exeept in some exceptional cases,
about the valuc of the spare parts that would
be provided for running, mamtenance and re-
pairs of the machines. This ig possibly due to
the fact that the hourly Ownership and Operat-
ing costs of cquipment include the clement of
cost of repairs, which also includes the cost of
spare parts required to maintain and repair the
machines,  Since the works receive debits based
on hourly ownership  and operating cost of
cquipment, it is taken as implied that expendi-
ture on repairs and spare parts is provided for
in the total estimated cost of work,

Since the sparc parts make a major itcms of
expenditure. it is necessary that an estimate for
total requirement of spare parts for the pard-
cular machines included in the project estimate



should be clearly defined corresponding to the
estimated service period of the machines on the
job.

Another consideration that arises is the omne
relating to “Obsolescence” in respect of spare
parts, Whenever a machine gets obsolete, most
of the spare parts for that machine also be-
come obsolete. Only such items, as are inter-
changeable with their counter-parts on mach-
ines of other makes/models and categoriés, can
be conveniently used while the remaining items
get to be ‘Dead Stock Items’.

The ‘Dead Stock Items’ also include such
items relating to machines which are not ob-
solete; but such machines may not be in use
elsewhere. Hence, such parts may not find a
ready market. ,

Keeping in mind the technological advance-
ment in the past decades in the sphere of manu-
facture of earth moving machines and other
construction plant and equipment as explained
in Chapter 1, it may be expected that with
the rapidly changing models of equipment the
number of items of spare parts that may grow
obsolete may keep getting larger over the time.
In fact, even in the current models of machines,
the technical design changes entail replacements
of some of the parts by new ones. Most often
conversion kits have to be purchased for such
replacements introduced by the principal manu-
facturers of equipment. Some of the parts
previously purchased with the equipment or
in the initial stages of its operation also there-
fore, become obsolete.

Hence ohsolescene has to be taken into ac-
count.

The Committee have also made a study re-
garding value of stocks of surplus spare parts
available with some of the completed Irriga-
tion and Power Projects in the country, which
have remained unsold for a long time. On the
Bhakra Dam Project the value of such spare
parts is Rs. 27 lakhs. Some portion of surplus
spare parts, which was carlier transferred to
one of the projects is still lying unused. The
total value of such items may be reckoned at
Rs. 50 lakhs approximately.

It has also been verified that the total value
of spare parts received on the Bhakra Dam
Project was Rs. 8.2 crores approximately. Thus

34—~2CW&PC/ND/75

225

the value of ‘Dead Stock Items makes about
697, of the total receipts.

The Committee have also gone into the sub-
ject of inventory holding costs in respect of spare
parts. It is conventional to include therein the
element of cost on account of obsolescence at
59. It is, therefore, their view that provision
should be made in the project estimates on ac-
count of obsolescence in relation to spare parts

upto 5-7%, of the total estimated cost of spare
parts corresponding to the service life of equip-

ment on the job. The lower limit of 59
would be relevant to the spare parts for indi-
genous equipment, while the figure of 79, would
relate to spare parts of imported equipment.

Further more since none can ever estimate
precisely the total requirement of spare parts
for construction plant and equipment mainly
earthmoving machines and other motorised
equipment, it is inevitable that on completion
of the works where such equipment will be in
use, a certain amount of spare parts will be
left ‘as balance besides the possible 5%, ‘Dead
Stock Items’. This additional left-over items
would, however, be of “Markettable Nature”.
It is the Committee’s view that such left-over
useful parts may be reckoned at 109, of the
total requirements. Accordingly, therefore, in
estimating the total value of spare parts for
making a provision in the project estimate, an
allowance should be made on account of resi-
dual stock at 159, (5% for obsolete items and
109, for useful items).

Based on the above considerations the follow-
ing procedure of accounting system on Irriga-
tion and Power Projects is recommended.

13.8.3 System Recommended

Working out the ownership and operating
cost per plant hour for analysis of rates for pro-
ject estimates has already been explained in
para 13.7.1.

For accounting purposes these rates have to
be analysed slightly differently with the main
purpose of charging the actual expenditure in
curred to the works every year simultaneously
keeping such expenditure as close as possible
to the estimated rate.

In order to achieve this objective the estima-
tes of ownership and operating cost of the ma-
chine or a group of machines has to be pre-
pared every year.
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13.8.3.1 Ownership and Operaling Cost per
Plant Hour on Yearly Basis

(a) Depreciation
The amount of depreciation to be accounted
for in relation to a given piece of machine for
a particular financial year, can be determined
by the following steps: —

(1) Define the pattern of work one shift, 2
shifts or three shifts daily basis.

(2) Select the corresponding rate of annual
deprzociation, viz., 20%,, 20% and 809 res-
vectively (for those itcms of cquipment
for which the ratcs are defined to be so0),
or corresponding  figures  as fixed for
other categories of equipment as per Ap
pendix 8.4.

These amounts can be readily evaluated by
reference to ready reckoner tables prepared
immediately on receipt of machine on the pro
ject taking into account the date of its first
commissioning. Instead of the tables, a graphi-
cal representation could also be made and the
yearly components of the amount of dcprecia-
tion scaled out from such graphs for prepaving
the annual amount of depreciation relative to
individual machines.

Fven otherwise, the residual value of the
items of equipment at the beginning of the
year multiplied by the depreciation rate sclec-
ted will give the depreciation for the year.

(3) For the group of machines covered by a
particular estimate, sum up the smount
of depreciation as calculated for indivi-
dual machines in (2) above.

(4) Determine the anticipated hours of work
on annual basis for the group of ma-
chines.

(5) The hourly rate of depreciation coruld be
determined by dividing the figure at (%)
by (4) above.

(b) Repair Charges
(i) To have an affective control on expendi-
ture on repairs to equipment, a sub-estimate
for repairs and overhaul of equipment will be
prepared annually.

This estimate will be based on the provisions
for repairs made in the annual estimate of

“Ownership and Operating Cost of Equip-
ment.”

The sum total of the expenditure incurred
during the year against this sub-estimate will
be transferred at the end of the year to the
annual estimate of, “Ownership and Operating
Cost of Equipment.”

(ii) In relation to expenditure on tyres and
tubes whether by way of cost of replacement
thereof or on their repairs, a similar sub-esti-
mate will be prepared annually; and the total
expenditure incarred during the year will be
transferred to the annual estimate of “Owner-
ship and Operating Cost of the Equipment” at
the end of the year.

¢y Tyres—Costs

Separate life figures are indicated for tyres
uscd on heavy earthmoving machines. The cost
of tyres, is not included in the capital cost of
equipment and is depreciated separately based
on such assumed figures of life. The hourly
owncrship and operating expense of individual
items of tyred equipment include an hourly
charge for depreciation of tyres. In addition
to depreciation, a provision of 15% of the
hourly depreciated cost is taken towards repair
charges. This is also included in the hourly
ownership and operating costs.

(d) Operational Charges

The operational charges would include opera-
tional labour, operational supplies, maintenance
labour and maintenance supplies and any other
sundry materials used in operation znrd main-
tenance of the machine included in an estimate.
The sum total of the expenditure on this
account for the year as a whole, divided by the
anticipated working hours as estimated, will
give the hourly charge on this account.

An cxample of the ownership and operating
cost per plant hour on yearly basis has been
worked out and given in Appendix [3.6.

13.8.3.2 Booking of expenditure

The annual estimate of Ownership and
Operating cost of the machine or a group of
machines will thus comprise anticipated ex-
penditure on depreciation, repair charges, tyre

cost and operational charges. The total of
these estimated charges divided by the number



of hours the machine or the group of mwachines
covered by the estimate are expected to run
during the year, will give the figure of hourly
rate of Ownership and Operating cost. BRooking
of expenditure to various items of works, on
which the machines are used, will be made on
this hourly rate basis for the number of opera-
tional hours on the work.

In determining the figure of hourly use rate
the expected hours of operation of the machine
during the year will be taken into account.
However variations in the total operational
hours could occur during the year due to:—

(i) Equipment remaining idle for want of
work,

(ii) Equipment remaining under repairs for
certain period.

(iii) Some machines getting commissioned on
the job in mid-working season and there
being no opportunity for the wmachine to
work for the total period for which the
annual estimate was made.

(iv) The pattern of work on the project get-
ting changed due to administrative  rea-
sons or. for any other reason if the work
is initially being done in three shifts,
and suddenly it is decided to do this in
two shifts or in single shift. or vice versa.

This will have a direct effect on the deprecia-
tion charges. Accordingly the amount of de-
preciation charges included in the Ownership
and Operating Cost estimate will undergo a
change. In order that a common denorninator
is used for determining the rate of depreciation
applicable (by Declining Balance Method),
which may be rationally applied in all cases of
the type mentioned in (i) to (iv) preceding, it
may be only proper to go by the intensity of
use of the machine on the job during the year.
In Chapter 2 the schedule of annual hours
for one shift, two shifts and three shifts cpera-
tion of equipment has been defined. The
figures as indicated therein are as follows: —

(i) One shift daily basis, 1000 hours to
1700 hours per year.

(iiy Two shifts daily basis, 1800 to 2300
hours per year,

(iii) Three shifts daily basis, 2400 to 3600

hours per year.

Considering that the possible level of utilisa-
tion of equipment corresponding to the indicat-

227

ed figures of schedules would be 75%, to 859
(the optimum attainable), it is tcle that the
following procedure be adopted assessment of
hourly rate of depreciation during the year re-
lating to the estimates: —

(i) If the estimated annual figures of work-

ing hours lie within or upto 1400, the
rate of annual depreciation may be taken
corresponding to figures for one shift
work.
If the anticipated working hours arc esti-
mated to be 2200, the rate of deprecia-
tion may be taken corresponding to two-
shifts work.

(i)

For the cstimate of anticipated working
hours exceeding 2200 per year, the rate
of annual depreciation may be tuken cor-
responding to three shifts work,

(i)

The main purpose in defining the limits of
annual working hours as above, is to remove
any difficulties that might arise in selecting the
figure of rate of annual depreciation due to con-
tingencies explained above. After all, the in-
tensity of use of equipment is to be the main
criterion in the rate of consumption of capital
investment.

It must, however, be emphasised that in selec-
ting the figure of percentage of depreciation,
the pattern of work—whether one shift, two
shifts or three shifts per day, is to be the main
guide. Idle time depreciation for machines
which cannot be used during a year for any
reason, or which clocked number of hours less
than the basic figure of the annual schedule of
hours on single shift basis, will be at rates
corresponding to one shift work per day.

Under the above system, the exact amount of
depreciation earned by a machine wculd be
known only at the end of the year. According-
ly it would be necessary to make adjustments
in respect of depreciation costs at the end of
financial year.

13.8.3.3 Adjusiments

At the end of the financial vear, the total
of the actual expenditure under the various
sub-heads mentioned in para 13.8.3.1 may be
summed up. The amount of debit passed on to
various works, on which the machine worked
during the year (based on the hourly rate work-
ed out at the beginning of the year) be then
worked out and the two compared. If there is



any difference hetween the total expenditure on
account of Onwership and Operation costs and
the total debits passed on to works necessary
adjustment may be carried out to the required
extent in keeping with the provisions under
article 163 of Account Code.

1.3.8.3.4 Monthly cost abstract

For purposes of judging equipment econo-
mics, a separate comparative study will have
to be made in respect of the estimated and actual
expenditure on account of repairs, operation
and maintenance costs. The idea is to deter-
mine if the machine worked efficiently for anti-
cipated number of hours as included in the
estimate was not subjected to extensive repairs
beyond those cnvisaged when preparing the
estimate, the consumption of P.O.L. and other
materials on hourly basis was not in excess or
short of the figures initially assumed for estima-
tion purposes, and the labour costs per hour
were not much divergent from the costs earlier
estimated. Such a study would enable one to
localise the excess or shortfall in individual
segments of the total cost structure and thur
help in taking corrective, action in the parti-
cular area where the excess of short-fall could
be accounted for due to some specific reasons.
such method of analysis would help in con-
trolling the financial estimates in subsequent
years in a better manner.

In order that the yearly amount of expendi:
ture on actuals basis is as correct as it should
be, monthly accounts in this respect have to be
prepared with care. ¥or this purpose, the ac-
counting may he done as per proforma proposed
in Appendix 13.7. This proforma would relate
to all machines operating in one estimate! The
speciment proforma gives an illustrative exam-
pel of a combination of machines included
therein. This is for guidance ouly.

13.84 Equipment economics

As cxplained in details in para 8.3.6. of Chap-
ter 8, the economics of retaining a piece of
equipment for use on any works is judged by
the maintenance and repair costs on yearly basis
and on cumulative cost basis, year after year.
For this to be possible, a separate account is
to be maintained in respect of the each ele-
ment of cost.

The depreciation costs and maintenance and
repair costs, when integrated. give a clear idea
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of the variations in amounts of annual expend:
ture on the machine to keep it going as a pro-
duction tool. Simultaneously, the productivity
of the machine is also measured and recorded.
This can be done in terms of number of hours
of operation of the machine on annual basis,
provided such recording of operational hours
is done correctly. If the productivity of the
machine can be measured and rccorded in terms
of units of work done during the year, this
would be a better way of judging the perfor-
mance of the machine. Since, however, the
units of work done by the machine in a year
would vary with many other factors—the haul
distance in case of dumpers, the type of ma-
terial excavated by a shovel, the nature of doz-
ing work donc by a tractor-dozer etc., a com-
mon yardstick would be the extent of utilisa-
tion of equipment in number of operational
hours.

Once a clear tabulation is done of the ele-
ments of costs referred to above, and the hourly
costs »determined based on  the operational
hours, one can judge as to whether or not the
equipment is performing economically, specially
when similar evaluation would be possible
in relation to any substitute or pro-
posed replacement machine. No doubt, the
cost. of the new machine, its size and pro-
ductive capacity would have also to be
taken into account vis-a-vis specifications of the
machine to be replaced. The exercise for deter-
mining the final economy can be completed with
the available cost and performance data in the
manner explained in paras 8.3.6 and 8.3.7 of
Chapter 8.

13.8.5 Record Keeping

Record keeping is the back-bone of a good
accounting system. In relation to proper ac-
counting of the total expenditure on owning
the machine or running and maintenance
thereof, we have to account for the actual figures.
As already stated in earlier paragraphs, some
element of cost could be of the nature of
annual costs (depreciation, interest charges,
operators’ and maintenance crew wages), while
the operation supplies cost as well as the ex-
penditure on other items with life-tags on them
would be on actuals basis and directly related
to the operation hours of the machine.

Furthermore, the repair cost would involve
the element of spare parts costs and the labour



charges. Even though the labour charges would
be on anual basis the distribution of the total
expenditure of labour for repairs of machines
would have to be allocated and apportioned to
individual groups of machines. All these can
he worked out only if proper record keeping
is done.

The Committee have considered the system
of reporting the expenditure so that the actual
expenditure figures can be properly accounted
for.  The set of proformae devised for reporting
such information is given at Appendix 13.2.

With vespect to the expenditure on repairs,
since the repairs will be carried out at different
places—in the field and in the main repair
shops, the system of booking of expenditure has
to be so tailored that the expenditure involved
at various places for repairs of any particular
piece of equipment, could be properly sorted
out.

To judge the equipment economics properly
and to reckon with the history of equipment
regarding its performance and cost of mainte:
nance and repairs etc., it is necessary that such
accounting of repair costs on spare parts and
Iabour is done in relation to a fleet of machines
of the same make and model. I, thercfore,
becomes nccessary that a certain procedure be
followed to account for the repair costs—in
respect of spare parts and labour charges sepa-
rately, in relation to individual machines and
a group of machines of the same make and
model. This can be done only if the expendi-
ture on repairs o equipment are given parti-
cular “Code Numbers”. Once this is done all
indents placed for supply of spare parts, from
the users’ end, would bear corresponding “Code
Numbers’. Monthly returns and annual returns
would then indicate at a glance the cumulative
expenditure on repairs of equipment by way
of spare parts cost, month after mnonth and at
annual intervals, as well as during the life time
of the machine or machines in the group.

With a view to channelising the expenditure
on repairs costs by way of labour charges the
expenditure will similarly be booked to the
‘Code Numbers’ defined for the piece of equip
ment or the group of the equipment.

A set of codified numbers developed for the
purpose is at Appendix 13.4.

The code numbers as prescribed in the Ap-
pendix are of a general nature only. Each user
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can develop his own code numbers according
to his own convenience and maintain the ac-
counts accordingly.

Analysis of the data collected annually could
be properly made to determine if the perform-
ance has been satisfactory or else certain cor-
rective actions are called for to be taken to
improve the performance—either to reduce the
breakdowns and increase the time of availability
of equipment, whether any costly components/
parts have had to be replaced or repaired at
intervals shorter than expected. were the break-
downs caused due to lack of preventive main-
tenance—adjustments etc., are not being done
in time, or that the costs of repair could have
been partially reduced if timely action was
taken to rebuild some of the worn out compo-
nents/parts.

These aspects have also been dealt with in
details in Chapter 10 on “Maintenance Proce
dures.”

13,9 Sommary of Observations
mendations

and Recom-

Accounting is a means of recording actual
expenditure so that proper cost evaluation can
be done in respect of product/structure produc-
ed in the process of consumption of capital
materials, labour, cnergy etc.  The main objec-
tive is to economise the expenditure in the
process as a whole by controlling the economy
in'all smaller segments of work involved therein.
This could be achieved only if the actual ex-
penditure in all the defined segments, which
are susceptible to measurement in terms of
value of production or costs, is controlled. The
accounts should not, therefore, involve any arbi-
trary shifting of costs, from items showing cost
overruns to items showing cost under-runs.
Arbitrary advance, lump sum distribution of
expenses which tend to minimise accounting
cflorts but distorts current cost accounts by over-
writing the cost of items not yet used on works
or to reckon the amount of expenditure on
uotional basis (at pre-determined = estimated
rates) is to be avoided. Then alone the cost
records will not present an apparent balance
with the ‘Control Estimate’ and would instead
ensure clear evaluation of the actual costs for
purposes of job control and future estimation.
This purpose is not fully served by the present
accounting system in relation to hourly owner-
ship and operating costs of equipment being



used in the Irrigation and Power Sector or
P.W.D. accounting system. Hence the present
accounting system has to be revised.

Farthmoving machines and other major items
of construction plant and equipment consume
spare parts for maintenance and repairs valuing
757, to 2509, of the cost of the machines in
their scheduled life periods. Hence, for con-
trol in cconomy in operations involving use
of such equipment, the spare parts costs make
one major element to be controlled. A finan-
cial control estimate in this respect would essen-
tially involve a clear assessment of the amount
or value of spare parts required for the defined
service period of the machines to be used on
any given job. This again is not gencrally done,
since spare parts are treated as ‘Stock Item’
under head “Stock Suspense”.

Under these circumstances, it is difficult to
account for certain contingencics when the con-
sumption of spare parts on given fleets of
machines is much in excess of the estimated
figures, while simultaneously large inventories
are built up involving fairly large investments.
Even though such situations cap also be attri-
buted to initial estimation of requirements or
to the disproportionate rise in the cost of spare
parts in relation to a fairly low initial acquisi-
tion cost of equipment, it hecomes necessary to
ensure that the situation as such is not a direct
result of laxity in control on purchases.

To take a more rational view on this aspect
from standpoint of accounting. it is necessary
to treat the items of spare parts under a distinct
sub-head under the main head ‘Stock Supense’
and to prepare control estimates for regulating
their purchase. In addition, accounts be main-
tained to reflect the value of purchase orders
placed during the year, the amount of outstand-
ing payments. The amount of provision and
the cumulative expenditure on purchases and
the balance of provision etc. etc. A suggested
proforma for maintenance of annual accounts
in this respect is at Appendix 13.8.

Recommendations

1. Depreciation costs should be accounted for
annually based on ‘Declining Balance Method
of Depreciating’. The life of equipment for
depreciation purposes should be fixed in num-
ber of years and the rate of depreciation should
be selected commensurate with the pattern of
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work—in one shift, two shifts or three shifts
per day.

2. With the exception of depreciation which
should be accounted for as an item of owner-
ship cost, all other elements of the cost of the
ownership  and  operating costs of machines
should be treated as operating costs or running
and maintenance costs.

3. The system of accounting of ownership and
operating costs for purposes of booking these
costs to the work on which the machines are
used should be revised in the manner recom-
mended.

4. Sparc parts should be classificd under a
separate sub-head under ‘Stock Suspense’ and
rescrve stock limits defined at the beginning of
each financial year. Ex-post-facto sanctions in
retrospect should be avoided.

5. Control estimates, fixing upperceilings for
provision of the cost of spare parts in the ser-
vice lifc of the machines on a given project
should be preparcd and figures indicated in
the project estimates.

6. Accounting should be accepted as a means
to serve three purposes, viz. : —

(2) Estimation of costs of future works;

(b) Accounting of the actual cost for pur-
poses of job control and subsequent esti-
mation; and

() To provide necessary data and analysis
relative to subject of equipment ccono-
mics, mainly with the purpose of deter-
mining the economic life of equipment
for replacement etc.

7. Meticulous care should be taken tc main-
tain proper records in relation of costs, con-
sumption of POL and materials and expendi-
ture on labour. Preparation of the record and
analysis of costs has to be done by competent
hands and in time. Delay in accounting for
the cost at different levels, would always give
a distorted picture hence promptness is to be
ensured in accordance with pre-determined time-
table.

8. To simplify the procedure of accounting
codification of the items of expenditure in
accordance with the modern practice should be
developed. If necessary, help can be taken in
developing the Code Record Cost Centres from
one of the management institute in the country
or the Staff College at Hyderabad.



CHAPTER 14

MANAGEMENT, OPERATION AND UTILISATION OF CONSTRUCTION
PLANT AND EQUIPMENT—RECOMMENDATIONS FOR

14,1 Management
For

and Organisation--Need

In the preceding Chapters, the subjects of
‘Equipment economics’ and the importance of
engineering economy related to different facets
of work on which such equipment is employed,
have been elaborately dealt with. The functional
role of management in creating a proper equip-
ment organisation for obtaining optimum utili-
sation and productivity from the equipment on
the job, has also been explained. However, the
envisaged pattern of organisation which may
facilitate the role of management to be effective
in proper direction of control of economy, has
not been dealt with so far. This can be better
defined after making an integrated evaluation
of the basic objectives and principles of manage-
ment and organisation concerned with equip:
ment and facilities engaged on industrial pro-
duction. Whether, it is a large-scale manutac-
turing concern with most of the cquipment
installed within a covered accommodation; a
mine employing mining equipment, earthmov-
ing machines and other installed plants produc-
ing iron ore, coal, lignite or other minerals and
metals, or large-scale construction projects in-
volving very large fleets of mohile earthmoving
machines and other installed construction plant
and equipment, the same considerations arise
basically to create a suitable organisation to
control the industrial economy in each field
through proper management of operation and
utilisation of the tools of production—the equip-
ment, '

In order that recommendations be made in
dear terms regarding the pattern of organisa-
tion for more efficient management of plant and
equipment, it may be necessary  to describe
briefly the main principles and objectives of a
sound organisation.
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14.2 Definitions
14.2.1 Management

The Management Division of A.S.M.E. has
defined ‘Management’ as the “art and science
of preparing, organising and directing human
effort applied to control the forces and to
utilise the materials of nature for the benefit
of man”. Sheldon (The Philosophy of Manage-
ment) states that: ‘“Management proper is the
function in industry concerned in the execu-
tion of policy, within the limits set up by admi-
nistration, and the environment of the organi-
sation for the particular objects set hefore it.”

14.2.2° Organisation

Sheldon defines “Organisation” as: “The pro-
cess of so combining the work, which indivi-
duals or groups have to perform with faculties
necessary for its execution, that the duties so
formed provide the best channels for the effi
clent, systematic, positive and co-ordinated ap-
plication of the available effort.”

Sheldon also presents one of the best summa-
rics defining these terms in relation to one
another:

Organisation is the formation of an effective
machine; management of an effective executive;
administration of an effective direction. Admi-
nistration determines the organisation; manage-
ment uses it. Administration defines the goal;
management strives towards it. Organisation
is the machine of management in its achieve-
ment of the ends determined by administration.

14.3 Organisation

14.3.1 Principles of Organisation

The principles of organisation involve clear
enunciation of: the objective or the activity,
the degree of specialisation involved in func-
tional performance by individuals assigned the



responsibility and authority and their relation-
ship with other positions; the Span of Control—
the number of persons the man in authority
would supervise—specially those whose work is
inter-related: the principle of keeping in
balance the various units of an organisation;
and finally the principle of continuity, as re-
organisation is a continuous process depending
upon the flexibility of the operations and acti-
vities assigned to the organisation.

14.3.2 Development of Plan of Organisation

The fundamentals in development of a plan
of organisation are: policies, authorities, res.

ponsibilities and duties, or activities. The poli-
cies set the direction for execution of duties
or activities of a predefined nature by persons
placed in various positions. Responsibility is
accountability for the performance of assigned
duties. It is also a moral establishment imply-
ing fulfilment of a task, duty or obligation
according to orders given or promises made.
Authority is commonly delegated only to per-
sons of proven responsibility,

Any plan of organisation may, therefore, be
a system of co-ordinated contribution or a system
of co-ordinated activities.

Implementation of an Organisational Plan is
turther based on, operating fundamentals like
the development of an adequate system, the
establishment of adequate records to implement
the system and to use as a basis of control, the
laying down of proper operating rules and
regulations within the established organisation
in kecping with the establishment policies and
above all, the exercise of effective leadership.

The express purpose of organisations is to
develop co-ordination and morale, vet certain
features of organisational building may result
in counter-effects.

14:3.3 Functional Aspects—Specialisation, Res.
ponsibility and Authority

The key note in laying foundations for any
organisational building is the establishment of
a level and line of authority and the degree of
responsibility delegated down the line, This is
nceessary and essential to frictionless operation
of organisational lines of communication. The
line of communication must be as direct or short
as possible besides it having to be uninterrupt-
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ed once the activities, duties, responsibilities and
authority have been clearly laid down in the
line—for officers, supervisors etc.

Accordingly the hope of organisation for
management of operation of equipment has to
be such as would permit specialisation by de-
sirable functions, and at the same time main-
tain the integrity of the principle of undivided
responsibility and authority throughout the
line. Briefly spcaking, it may amount to a
separation of operating authority and advisory
service. The main advantage of creating an
organisation of this type would be that it would
provide for planned specialisation—bringing
expert knowledge to bear upon management
and operating problems, more opportunity for
advancement of able operators and economy in
cost resulting from increased cfficiency of opera-
tions.

It has, however, to be voluchafed that un-
necessary confusion may not arise in conse-
quence of instructions or advice given by the
advisory service to individuals in the communi-
cation line instead of passing it through operat-
ing authority. This could be got over by de-
fining properly the duties and responsihilities
of the staff members and the supervisors, so that
they can understand each other’s view points
properly to avoid any friction or misunderstand-
ing due to misinterpretation of the instructions
or advice given.

14.3.4 Allotment of Duties in an Organisation

The duties or activities are allotted to indi-
viduals by giving each person an authority over
a certain number of subordinates, or a produc-
tion centre, or a certain line of product, parti-
cular manufacturing plant process or over a
series of such processes. or supervision over a
particular group of machines or a class of
equipment. Each individual has a position des-
cription (status) in relation to duties and acti-
vities to be performed by him and the nature
of responsibility to be discharged by him. As
a part of the management, an executive or a
supervisor in position is responsible for plan-
ning, execution and review of the operations
under his jurisdiction; and to feed back the
results of the review in order to improve the
planning of the next phase of the work. The
functions as such may have to be suitably de-
fined in relation to specific positions held by



the individuals and the type of work 1o be
supcrvised or managed by him. But generally
speaking, the planning, execution and review
part would comprise of the following func-
tions: —-

14.34.1 Planning

(@) To Jormulale policy relative to its fone

tion establishment of short and long-term objec-
tives, and (o develop programmes o implement
these objectives, as well as enforcement of any
standard practice instructions spelt out by admi-
nistration in regard o policies,  procedures,
forms, organisation cte., relative to the job
concerned.
(b) To Jorecasi  vequirements. —fovecast  of
requirements of personnel, cquipnient,  mate-
rials, linance and other requirements pertinent
to the individuals function, preparation ol esti-
mates regarding cost of work, schedules of pro-
duction, time schedules cie. ctc,

(© To keep abreast with e developments
in the ficld of management of operations of the
technical areas under his supervision and of
developments within the overall organisation of
which he is a part.

() To establish an organisation  to ensure
that each subordinate has a clear-cut respon:
sibility (o a single superior, 1o cearly define
and

relationships inherent in the positions ander his

the objectives, functions, responsibilities

jurisdiction, to delegate responsibility with com-
meunsurate authority to the greatest possible ex-
tent to facilitate convenicnce of operations and
in order to utilise eflectively the talenis and
capabilities of those under his jurisdiction: to
develop the subordinates suitably so thut they
are potential successors of the next superiors in
proper time and to appoint the requived per-
sonnel under his immediaie jurisdiction, with
the approval of his superior.

(e) To establish internal controls

SO LO

cusure optimum  utilisation of wen, muachines

a8

standards,
and sche-
dules pertinent to his funciions and ensure

and materials: to develop procedures,
methods, internal controls, budgets

that management controls ave governed by a

philosophy of “Prevention and good planning”

rather than merely by “after-the-fact-conirol.”
352 CW&PC/ND/A7
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14.3.4.2 Excculion

(@) To inlegrale aclivities under his jurisdic
tion, to operate in accordance with the set
objectives and policy disseminating same to his
subordinates, encouraging suggestions and com-
plaings, directing, motivating, integrating and
co-ordinating under his jurisdiction; assigning
work to promote a closest possible team work
and to ensurce appropriate quality and quantity;
initiate, maintain and dispose of appropriate
records; and protect the assets/equipment under
his jurisdiction through proper  maintenance
ctc,

(by To achicve cost and delivery objectives
by operating within the approved budget: ¢n-
suring that the individuals under his jurisdic-
tion make responsible commitments and pro-
mises regarding costs, schedules etc., and that
they live up to these commitments: promoting
cost consciousness o the utrmost, bhut not sacri-
ficing long-term growth by promoting  short-
term cconomies only: and adopting a research
minded attitude towards the Gperations.

(¢) To co-ordinate his aclivilies with those of
other supervisors by working out problems rele-
vant to his position dircctly with other super-
visors affected, but to keep his principal inform-
ed in regard o matters for which his superior
may be properly held accountable by others
or matters which are likely to cause disagree-
ments/controversy or those which require his
superiors advice or his coordination with other
counterparts of the organisation, or which in-
volve substantial changes in established policies.

To coordinate his activity with those of other
departments not under his control and to ensure
that operations and services not under his con-
trol are brought to bear effectively on  his
operation,

(d) To promote sound human relalions keep-
ing in mind the dignity and well-being of the
individual employed as a principal factor gov-
erning management decisions. To treat subordi-
nates as individuals and to promote feeling of
loyalty and a sense of “belonging” on the part
of the employees.

To direct the sclection, hiring, placing, eva-
luating, transferring, promoting, disciplining,
training, developing and discharging of person-
nel with emphasis on proper development of
cmployees.



14.3.1.8 Review
() To review performance: —

To review and evaluate continuously the per-
formance of his function and to make recom-
mendations or any action whose need arises
from this revicw.

(b) To improve performance: —

To develop a habit for continuous improve-
ment in the job by secking. accepting and trans.
mitting suggestions and making suirable recont-
mendations; and to coach and advice his sub-
ordinates constructively in the performance of
their work.

(c) To report performance: —

To render a periodic account of progress to
his supcriors; to ensure that the benefits of the
review are fed back into the planning of the
next phase of operations.

14585 Effect of  Organisalion  on
Resulls

O perat r'n,g'

Keeping the above principles, objectives and
functions in view, it could Dbe briefiy stated that
fixing definite tasks and responsibilities in an
organisation is a requirement for satisfactory
production control. Only by removing all
uncertainties and conflicts of responsibility and
authority can a smooth running organisation be
best set up. Once established and maintained,
it must constantly be renewed to operate with
a minimum of exccutive effort and o vield
lowest ohtainable cost of the end product. In
this way, the most can be made of both human
and physical resources. The former include the
personalitics. stvong points, training and expe-
rience of every member. T'he latter comprehend
the machines, equipment and all other physical
agencies of production,  Thus  organisation
affects every activity in industrial operations and
is a powerful aid in obtaining econowic vesults,

14.4 Deficiencies in Existing Management Or-
ganisations of Equipment Users

As already pointed out in the earlier Chap-
ters, an average user of equipment in the coun-
try has failed to ensuve rcasonable productivity
for the costs incurred. Certain questions,
therefore, naturally arvise in context of the sub-
ject termt ol veference. "These ave, “Arve the
organisations exercising then full authority and

not abdicating their  responsibilitics to run
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their work efliciently?”  “Whether procedures
for doing the job are, too often, controlled by
semi-skilled foremen and craftsmen?” and, “Is
management guidance lacking at the level where
amounts of money are actually
heing wasted?”

It may not he readily admitted that there is
abdication of responsibilities or lack of manage-
ment guidance. But we have to consider if
there arve certain inherent deficiencies in the
existing plans of development of organisation
for management of construction and mining
activities, which may have resulted in lower elli-
ciency in work or persons at certain levels not
contributing their skill and effort in relation
to work assigned to theny; and accordingly, the
attributes of ahdication of responsibility to run
the work efficiently and lack of management
guidance get involved by implication. In fact,
the control of work by sermi-skilled foremen and
craltsmen mav also be a divect rosult of the said
inherent deliciencies in the organisational ser up
as functioning at various places.

This may either he a direct consequence of
the control of work by semiskilled Foremen and
Craftsmen ov the ineffective process of combin-
ing the works which the individuals or groups
have to perform with faculties necessary for its
execution.  Apparently, the duties assigned to
the groups do not provide the best channels for
the efficient, positive and coordinated applica-
tion of the available etfort.
Wilhowt

14.4.1 Responsibility Congnensurate

Aulhorily
In order to analyse the position clearly, it is
necessary to understand the functional relation.
ship of the activitics, viz. operation, mainte-
nance and repair of equipment.

Operation is directly related to production,
Effcctive control and management of operation
means  maximum productivity from machines
through optimum utilisation.  Howcever, opti-
mum utilisation can be ensuved only by proper
preventive maintenance and timely repair of
equipment.  For effective conrol on the aspect
of preventive maintenance, the organisation has
to get directly involved in miachinery sclcetion
for a given item of work, value analysis, cave of
cquipment, cost effectiveness and defects analy-
sis while the mnormal functions of  main-
tenance  engineering,  incloeding  rraining,



ins]v)c(:tion, l'cpnfl‘s, methods study etc., are also
to be its respowsibility. Eventually, therefore,
the equipment organisation is fully concerned
with:

(@) The degree of skill on part of the opera-
tors Lo operate given items of equipment
carcfully and efficiently and the training
¢te., to be given to achivve such cificiency.
[nspection of wachinery and the working
conditions under which the machine is
to work on the job:

The wethods of operation adopted—whe-
ther any improvements can be introdie-
cd for reduciug the cycle-time of opera-
tion (most of the equipment on produc-
tion jobs involves repetitive cycles  of
operation), and to eliminate any delay
factors that may be causing longer cycle
time and consequent loss in production;
The  cost of production--whether it is
reasonable or excessive; and

(@)

Lhe availability of cquipment-—whether
1t could be improved upon by reducing
downtime ol equipment through expedi-
tious repairs, corrective actions being
taken in time for adjustments, o1 reduc
tion in frequency of repetitive type. of
delects arising in the machines.

Even though production and operation are
synonymous, functionally these gee interrelated
to the maintenance cugineering aspect of work
velating to equipment. Either one cannot be
isolated from the other. The process of com-
bining the work of operation and servicing of
cquipment has to be therelore, so evolved that
the two functions are managed by one organi-
sation only, under one equipment  Manager.
This alone can ensure positive and systematic
co-ordination of the available cffort for opera
ton and utilisation of cquipment.

Keeping this in mind, the Committee made
some probing questions to the officers managing
cquipment operation and servicing on the pro-
jects visited Dby them. The questions mainly
related to the division of responsibility  and
authority amongst those separately controlling
the operation of equipment and servicing /main-
tenance [repair of cquipment. The iden was to
find out as to how smoothly were the two 0rga-
nisation  functioning for achicving the main
objective of maximum production, least down-

time and optimum utilisation ot the cquipment
on the job. At most places, resentment was ex-
pressed against the idea of the service Orgaisa-
tion reporting to what iy named as, operating
authority who does not control the majority
of the operations that wust be performed by
the service group. The main arca which
lack of such authority became most controver-
sial was the assignment of prioritics for (he
work to be performed by the service organisa-
tion. The Production Maunager/EFogincer was
concerned  primarily with sustenance of level
of production at the optimum while the service
Manager was concerned more with the long
term benelits that may arise in consequence of
timely action to make certain adjustments in
various machines in order to avoid bhreakdowns
which may requive long term vepairs.  The
service manager felt that the Maintenance LEngi-
neering Department—the service organisation,
should report to a level that is vesponsible for
the plant/equipment as a whole—Equipment
Manager.

1

M2 Specialisation. —Its Value More Insignidfi-
[ fu]
cant

The feelings were expressed that an engineer
utilised at a point where maximum advantage
15 taken of his professional training and expe-
rience, would serve for maximum utilisation of
his “technical  background, maintaining a pro-
fessional approach to upkeep of equipment and
the maintenance problems, analvtical and long-
range approach to problems resulting in break-
downs and bazarding the safety of operations,
better understanding of the problems faced by
the craftsmen wand operators and for develop-
ing better skill in the non-technical men in the
group managing operation and wiilisation of
machines. 1t the functions of professional engi-
neering aund cralts supervision are combined,
the advantage would be quicker maturity of new
technical persounel appointed on the job by
intimate association with technicul problems,
expedition in work because of close communi-
cation: with experienced persons on top, redue-
tion in supervisory organisational set up, hetter
training in the art of handling men to prepare
them 1:échni(:n]_]y and for lesser resistance to new
ideas since craft heritage iy reduced,

The main emphasis was generally laid on
placement of inspection and control functions
in separate areas in refation to operation and



utilisation of equipment. The control function
is mainly related to planning, estimation  and
financial aspects.  The problems of inspection
find their origin in the primary subjects of
maintenance preceding operation and preventive
measures as a resule of
manifest from operation.

necessary indications

14.4.5 Resullanl Disharmony

Briefly speaking, there was evidence of inter-
divisional conflicts between operating and ser-
vicing authority, putting to question the sound-
ness of the principles of creating a [ractionless
organisation.  Division of responsibility  and
authority, by implication of  assighment of
duties, involved uncertainities, A clear line of
demarcation in the matter of responsibility and
authority was not drawn for cstablishing close
relationship and coordination in the activity of
naintenance, operation, preventive maintenance
and repair of equipment. This cartainly  was
not the congenial atmosphere for the work.
This system completely underwrites functional
coucept of specialisation,  responsibility. . and
authority.

145 Organisational Set Up for Large Scale
Equipment Operation in - Different Sec-
tors—A Study

The Committee examined the organisational
set up in existence with some of the major uscrs
of motorised cquipment and plants in the coun-
try. 'These arc: -

1. National Mineral Development  Corpo-
ration--Kiriburu Mines, '

2. Drrigation and Power Projects.

3. Rehabilitation & Reclamation Organisa-

tionn of the Ministry of Labour, Fmploy-

ment & Rehabilitation.

4. The Union Ministry of Transport.
5. National Coal Development Corporation.
6. Neyveli Lignite Corporation.
Specimen organisational chavts of some of the
organisations are at Appendix 1.1 (as obtained
from the cquipment users).

14.5.1 Mining Projects Under N.M.D.C.

A study of the organisation chart of the Kiri-
bura Project of N.M.D.C. will indicate that the
Production Manager is directly responsible to
the General Manager (Shop Manages of the
Unit) as under his charge. The Service Depart-
mient and the Production Department.
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The Service Department headed by a Service
Munager is responsible  for of
mining equipment, motorised cquipment, auto-
mobiles and running and maintenance of the

Workshops.

maintenance

The operation and maintenance of installed
crushing, screening, conveving  and  loading
plunt is the respousibility of the Deputy Pro-
duction Manager (Plant).

There is indication in the Chart to
who manages the operation of motorised equip-
ment used i the mines.  On enquiries made
during the visit of the Committee to the project
it was understoud that the Production Manager
dircctly  controls the operation of motorised
cquipment in the mines with the help of some
juuior officers—General Foreman (Mining) and
others of lower rank.  Both the General Mana-
ger and Production Manager arc Mining Engi-
neers and the Service Manager and Deputy Pro-
duction Manager (Plant) are Mechanical Fngi-
neers,

no as

The service depurtment in this case does not
perform the functions of operations rescarch or
time and methods studies, which generally help
in improving production by climinating delay
factors in the production cycles.  Morcover, the
motivation for work on part of the Service De-
partment for activitics other thuan the normal
maintenance work arises only from reports re-
ceived from the operating authority in charge
of production work. Conscquently, the service
organisation functions more in the manner of
‘after-the-fact-control.

The Committee also visited the Bailadila [ron
Ore Project. In this case the Service Manager
was charged with the respousibility of both
maintenance and operation of motorised equip-
ment in the mines while the operation and
maintenance of installed crushing,  screening,
conveying and loading plant was the tesponsi-
bility of the Plant Manager. Both of these
officers were ander the control of a Deputy
General Manager, who was not in position at
that time.

14.5.2 Irrigation and Power Projects

On the Irrigation and Power Projects, the
charge for construction works is assigned to indi-
vidual  construction Circdles, who collectively
work under @ Chiel Yogincer/General Manager



of the Project. 'The equipwent and the repair
shop arc under the charge of a Superintending
Engineer  (Mechanical)/Exccutive  Engincer
(Mechanical) depending upon the size and value
of the fleet of cquipment in usc.

The Superintending Engineer  (Mech.)/Exc-
cutive Engincer (Mech.) some times controls the
entire process of work on equipment starting
from the operation of the machines, mainte-
nance, repairs etc. Yet at other places, the ope-
ration of equipment iy assigned to a Construc-
tion Circle headed by a Civil Engineer.  Exc-
autive Engincers (Mech.) ave placed under the
control of the Construction Civcle and they look
after the operation, lield maintenance and field
repairs of cquipment. ~ Major vepairs of equip-
ment whether in the field or in the workshops,
are attended to by the officers/statt under charge
of the Superintending Engincer (Mech.) looking
after the repair shops.

Sometimes, Civil Engineers” ave in charge, of

operation in the Construction Circle and the:

work of maintenance, repair and overhaul iy
left to an Executive Engineer (Mech.) in charge
of the repair shops.

Different patterns ol organisation, therefore,
exist on Irrigation and Power Projects in findi-
vidual States.

11.5.8 Rehabililation Reclamation Qrvganisalion

I’he Rehabilitation Organisa-
tion under the Ministry of Labour, Employment
and Rehabilitation, is headed by a Chief Engi-
neer (Mech)).
under his command in different locations within
the country, including Andaman Islands. He
has under his charge unit oticers ol the rank
of Executive Engincers (Mech), who comuand
the operations with 20 to 25 pieces of equip-

Reclamation

A number of operating units are

ment in cach unit.

1154 Union Ministry of Transpori—-Direclo-

rale Generval of Roads

The Chiet Engincer  (Mechl),  Directorate
General of Roads, Union Ministry of Trans
port, has advised the Commiittee to reter to the
Report of the Road Building Machinery Com-
mittee (1970), regarding details of the organisa-
tion for control of machinery. Following is an
extract from Chapter IV, paras 1.2, 4.8.1 and

4821 —
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“4.2 With a view to ensure that the machi-
nery given o the States for execution of
the Central or Centrally sponsored works
is put to proper use to guide the States
P.W.D. officers on the proper running and
upkeep of the machinery, one kxecutive
Engincer (Mechanical)  was  posted  in
August, 1962 who was made responsible
for the running, maintenance and repairs
ot the road making machinery and train
ing of the staff to run the machines, with
headquarters at Delhi,  He wis ater on
shifted to the field in May, 1963 The
Mechanical branch of the Ministry  was
gradually expanded and  two  regional
Superintending  Engincers  (Mechanical)
were posted to work in the field, one in
Bihar and another in West Bengal,  in
January, 1967. “They were assisted by 4
Executive Engineers  (Mechanical)  and
5 Assistant Executive Engincers (Mechani-
cal).  The headquarter of the Regional
Superintending  Engineer  (Mechanical) at
West Bengal was, however, shifted to Assam
later on. The Superintending  Engineer
in Bihar looks after the machinery in U.P,
and. Bihar.  'The other Regional Superin-
tending Engineer looks after the machinery
in West Bengal and Assam.  Lhe main
works in progress in the four Stales is the
Lateral Road Project.  In Assam, work on
ciergency roads is also in progress. 1LD.A.
works had been virtually completed when
these  Superintending
posted.

Engincers  were
4.8.1 The duties assigned 10 1he Regional
Suptg. Engineers were as under (in the
Ministry's  circular No, LR-8(2)/67, dated
6th September, 1967 and No. RM-30(2) /67,
dated 26th October, 1967).

() Vo exawine all requests made by the
contractors or the State Governments
for the release of forcign exchange
for import of machinery or equipment
to be miported in commection witle the
exccution of road and hridge works,

(ii) To supervise generally the  distribu-
tion, use and paintenance and mecha-
nical equipment.

(@) To ensurc proper  maintenance
and repaivs of all the machinery
purchased out of central funds fu'r
all the roud projects;



(b) to ensure proper maintenance ot

the Log. Books, Hlistory  Shects,
Registers, ete.

(¢} to send to this Ministry requisite
reports regularly by the due dates
in the proforma prescribed by the
Ministey from time w cime for
the purpose.

4.5.2 Detailed discussions were held  with
the Regional S8.Es. on how far they were
able to perform the tuncrions assigned to
It transpived  from  these discus-
that they were unable to discharge

them.
sions
these
them
of stalf, reluctance on the part of the State
P.W.D. Officers to furnish particulars re-
quired on the running of the machinery
etc., and also In some cases, lack of ade-
quate response on the part ol the State
P.W.D. Officers, to the advice tendered by
the S.Es. and other statf,  Since no powers
were given to the regional S.Is., they are
experiencing difficulties in fulfilling their
duties entrusted to them. They should be
vested with sufficient  powers to prevent
gross misuse of the machinery, Lhey should
also take timely steps to advise the State
IPW.D. officers in advance booking of sparce
parts.  The Committee is making its| re-
commendations separately (sce pare 4.9.19)
on the steps desivable to be taken.”

functions to the extent required of
for various reasons such as shortage

In the sanme Chapter, the following recom-
mendations have also been made:

“() In future projects, forward planning
and progratiming of the use of machinery
should get top most consideration.

() Considering the fact that the Mechani-
cal branch in the Ministry bas the respon-
sibility for the equipment  purchased by
the Central Government, 2 suitable reor-
oanisation aud strengthening of this also
appears (o be necessary to ensure hest re-
sults.

(8) 'T'he State P.W.Ds. may he encouraged
1o strengthen their mechanical ser up on
the lines of the Central Mechanical Units
establisbed in various States for the Irri-
gation and Power Sector. Where this
not feasible, the Regional Superintending
flngirmcrs (Mechanical) of the Ministry in

iy
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these States, may be given adequate me-
chanical establishment for this purpose.”

In view ol the peculiar civcumstances where
the equipment is.owned by the Central Gov-
ernment and is used mainly by the State PW. D,
with the officers of the Central  Government
having rather limited authority in management
of operation of cquipment, evidently measures
for improvament in utilisation of equipment
cannot he cflectively implemented. To overcome
this situation, the Ministry of Transport have
now iaken a view on the reconunendations
made in the RBMCG Report and decided in
favour ol selective ownership of sophisticated
and costly equipment by the Ministry of Trans-
port. Rest of the equipment which are of
general and minor nature, will be owned and
operated by the State Governments.

14.5.5 Nalional Goal Developmeni Corporalion

Nationul  Coal Development Corporation
which is operating now 15 Open-cast Mines pro-
ducing coal ranging from 0.4 million tonnes to
1.5 million tonnes per annum, has the follow-
ing’ organisation.

A Chief  LEuginecer  (Excavation) at Head-
quarters is in overall charge of equipment plan-
ning and -stafling functions i 15 Open Cast
Mines in addition to two Central Workshops,
one at Korba and the other ar Barkakana, Two
to three Mines or more, as may he contiguous,
are grouped as one area and at the area level,
there is o Dy, Chief Lnginecr/Superintending
Engincer in charge of the overall charge of the
equipment in the area, At the unit level, ic.
Open Cast Mine level, there is a Senior Lxe-
cutive Engineer/Exceutive Engincer,  assisted
by a team of Assistant Engineers/General Yore-
men. The Scnior Executive Engineer/Excou-
tive Engincer s in charge of the maintenance
of operation of heavy carthumoving equipment
working in the Open Cast Mines, including the
unit workshops set up to attend to the repairs
of the equipment.

The deployment of the machines is accord-
ingly made to achieve the programmes as plan-
ned and scheduled for production of coal and
removal of over-burden,

The Chick Engineer formulates the policy of
equipment selection,  procurement of sparc
parts, setvice organisation, servicing cquipment,



and also the servicing standards and records to
he maintained. He is the Staff Officer o the
Director Technical/Managing Director, in res-
pect of heavy earthmoving equipment and the
workshops. He is also in charge of indigenisa-
tion of spares, standardisation and planning
and one of the Members of the Planning Cout-
mittee which formulates project reports  for
Open Cast Mines.

However, since it is peculiar to the  coal
mining industry that a considerable mmount of
overburden has to be removed in order o lay
bare the coal and this involves considerable
expenditure prior to the actual production of
coal and the economy in the Open Cast Mine
directly depends on the judicious removal of
over-burden to the desired extent. There is a
programme to formulate a separate Quatries
Department, whose function would be to co-
ordinate all the activities in the Open Cast
Mines.

14.5.6 Neyoeeli Lignite Corporation

Neyveli Lignite Corporation Iy operattug
open-cast mines producing lignite to the extent
of 8.5 million tons per annum.  As of present
the Corporation has construction plant  and

equipment worth 26 million.

In the organisation of the Corporation there
is a Chief Enginecr (Mechanical) whose fune-
tions are to look after the maintenance and
repairs of equipment. The equipment opera-
tion is not under the control of the Chiel Engi-
neer (Mechanical). The Operation and pro-
duction are looked after by the Superintending
Mines.

14.6 Equipment  Organisation—the
Pattern

Proposed

11.6.1 Responsibilily of Equipment Manager

All the work incidental to management of
equipment, viz., plant planning, selection  of
equipment, record keeping, care-taking of equip-
ment, accounting of costs for operation, main-
tenance and repair of equipment, training of
personnel, inventory contsol of spare parts, time
and method studies, cost effectiveness and de-
fect analysis, guidance to supervisory stafl down
the line, should be the responsibility of the
Equipment Manager. He should he delegated
appropriate authority commensurate with res-
ponsibility to manage all these incidental items
of work for cfficient control of equipment ope-

ration and utilisation, and minimunmi cost of
production.

Taking a sununary view of all the observa-
tions and conclusions of the Committee, in rela-
tion to different aspects of the work related to
construction plant and equipment, as discussed
in earlier Chapters, the Committee is seized of
the need for improvement in the pattern of
organisation mapaging cquipment  operation
and ntilisation. Their recommendations in this
regard are spelt our in details in the concuding
portion of this Chapter. IHowever, some spe-
cific observations relating to snggestions  for
change in the prescut pattern of organisation
for equipment
helow.

management are dealt with

14.6.2 Recommendalions of Farliey CPMC

The most important consideration is that of
specialisation,  Plant Enginecrs and Equipment
Manager should he only those persons who are
professionals /specialists in this  feld. Duc
amount of authority to be delegated to him,
commensarate with responsibility of the position
lie would hold as Equipment Manager, would
rccessitate proper assignment of a “Position” in
the organisation. In this context, it would be
appropriate to quote an extract from the Re-
port of the first Construction Plant and Machi-
nery Committee.  Para 8.19 of the Report states
as follows: -—

“PROPER PLACEMENT OF AUTHO-
RITY.

3.19. Regarding the mechanised organisation,
we felt that inadequate attention is paid to a
proper setup in most of our projects and that
the importance of a high standard of control
on machines is not appreciated.  Over half the
expenditure on even a modestly  mechanised
project is through machines. The machines and
their supervising staff are placed ay tools in the
hands of Civil Engineering Officers who do not
have adequate knowledge of the technique and
performance of equipment. e do not advo-
cate independent charge of mechanical engineer,
since this would create divided yesponsibility
but we do believe that the sphere of responsi-
bility of the entire mechaniscd ficld should be
set at as high a level as possible in the admi-
nistration of a project. We feel that the Nangal
and Hirakud Organisations have scope of im-
provement in this dircction. Even on small



projects such as Lower Bhawant or Gangapur,
the bifurcation of the mechanical engineering
is done starwise—-in that many officers arc inde-
pendently operating undey the Executive Engi-
neer.  An integration of all of them under a
Plant Engincer with unitary control would be
an improvenient.”

The recommendations as above of the pre-
vious Commitiee, get further strength from the
increased  intensity of  mechanisation,  involve-
ment of more sophisticated equipment and com-
plexity of the present day construction  jobs.
Recommendations made about 20 vears ago
have not only to be revalidated but more
effective dirvection has to be set for attaining
the objects of wanaging the functions of plan-
ning, selection, application, operation, mainee-
nance, repaiv and utilisation of equipment on
major construction/production  jobs-—specially
those involving worth Rs. 50 million and above.
Ofticers of the rank of Additional Chiel Engi-
neer and Chief Epgineer would  satistactorily
mect the requirements of: “—-as high a level
as possible in the administration of o project.”’,

)

as speciied in the above recommendation. The
corresponding  administrative control on  such
major works is under officers of the vank of
Chiet Eugineer/Project Manager/General Ma-
nager. Additional Chief Enginecers (Mechani-
cal) /Chief Engincers (Mechanical) would pro-
posty fit in for unitary control,

14.6.% Talue of Equipmenl—a Yardstick for the
Size of Equipment Ovyganisation.

It was also reported by that Committee in
para 3.18 of the Report that although a normal
divisional charge in P.W.ID. should be able to
handle project works through contracts to the
extent of about Rs, 40 lakhs per year, mechanis
cd departmental work should be limited to
about Rs. 25 lakhs. ‘The Committee had ex-
pressed the opinion that if more is attenapted,
it will result in inadequate controt and higher
costs causing overall uneconomical performance.
That Committee had further indicated that the
strength of such a division should be about
1.5 times the normally accepted standards for
divisions.

This Committee concurs fully with the think-
ing on part of the previous Committee regard-
ing value of work to be assigned o a division
on annual hasis for mechanised departmental
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work.  Accordingly, thercfore, if work worth
Rs. 25 lakhs s to be done departnentally with
machines, this would involve equipment worth
Rs. 70 to Rs. 7p lakhs approximately  (even
Rs. 60 lakhs worth of equipment could do work
worth Rs. 20 lakhs it three shifts operations
ave involved). Hence, for purposes of scaling
of an organisation for management of opera-
tion and utilisation of equipment, the value of
cquipment, to he placed under charge of an
officer, may be taken as a vardstick.  Tu is sug-
gested that for equipment worth Rs. 75 lakhs
1o Rs. 100 lakhs, an officer of the rank of Exe-
cutive Engincer should be responsible therefor.

On the same analogy, wherever equipment
worth Rs, 25 million to Rs. 40 miflion is in

valved, a Superintending Engineer should he

in charge of its management.

For mechanised operations with cquipment
valued at Rs. 50 million to Rs. 70 million, an
olficer of the rank of an Additional Chiel Engi-
neer mav he in charge.

For equipment worth above Rs. 70 million,
the charge may be assigned to an officer of the
rank of Chief Engineer (Mechl) (who may be
designated as Equipment Manager).

14.6.4 Funclional Dislvibution of Work,

While the vardsticks as above provide the
norms for determining the size of the organisi-
that should created  for
management, functional disivibution of duties
amongst officers of the organisation could be
best determined in relation to the work spread.
By this, the reference is to a number of works
spread over a wide arca/expanse involving small
units of equipment at locations wide apact from
cach other. The example of this is found on
canals excavation, and reclamation ete. Al these
small unics of work form a part of a niuch bigger
Each of these small
units may use a limited amouant of equipient,
Equipment worth Rs. 7.0 million to Rs. 10

tion be equipment

work or a project. one

million could he put under a Divisional Officer.
This is the pattern followed by the Rehabilita-
tion Reclamation Organisation under the Mi
nistry of Labour, Emplovment and Rehabilita-
tion and on the Rajasthan Canal Project. 2 or §
units of tractor-drawn scrapers and other smaller
machines, like compaction tractors and rollers,
a grader or in the alternative a number of drag-
lines spread over 10 to 15 miles length of the



canals numbering 25 to 80 picces of machines
(with 8 1o 10 machines in each smaller unit),
are put under the charge of u Divisional Ofticer.

Opposed to this, large fleets of equipment may
he concentrated in a smaller area on a major
project.  These may include excavators, dum-
pers, tractor-dozers, tractor-rippers, graders, com-
paction equipment, concrete handling  equip-
ment—cranes, locomotives, transit mixers, plat
form trollies for carrving concrete buckets, vock
drilling and quarrving  cquipment,  mixing
equipment and other miscellancous items. "The
examples of such large scale equipment operit-
tions are found in Trrigation and Power Pro-
jeets, Mining works or Port Development works
cle.

In such cases, it is customary and essential
to provide facilities for repair and maintenance
of equipment, procurement of materials and
spare parts in a centralised manner, Such cen-
tralisation  1s frone-the
standpoint of specialisation  and - cconomy

mvestment costs.

considercd  essential
i
Tt is also possible to veduce
the manpower to the mininuan for performing
ceriain functions through one agency instead
of the same being performed by a host of
officers individually in relation to few machines
under cach person’s charge, By this, the refer-
cnce is to maintenance of equipment, repaiv

facilitics, procurement ot maintenance  mate-
rials, operating supplies ete. ete.
o introduce cflective control on the cost

of work on the project as a whole or for the
entire fleet of equipment on the project, even
the cost valuation is @ ceniralised subject in a

Cost Cell.

‘The ()pcrzllion, maintenance, yn'c\'cmivc
maintenance and  inspection, rvepairs are also
sub-divided itemwise and form sepavate subjects
for assignment of duties to individual officers,
The type of organisation that may he created
for cquipment management in this manner is
illustrated in the following example.

carth  dam  where
Rs. 50-60 million worth of cquipment-- abont

For construction of an
150 numbetrs, is 10 he put to use, the namber
of Divisions that may he established to manage
the operation and utilisation of equipment on
the job will be six or seven, according to the
delined vardstick.  The  operation and  field
36-- 2 CW & PC/ND/75

maintenance control may be assigned to '3 Divi-
sions by allocating 50 machines to cach one of
the three Division Officer, This Four Divisional
Oflicer may be exclusively made responsible for
workshop repairs to the total fleet of equipment.
The workshops would, in addition, have facili-
ties for other incidental items of work relating to
upkeep and repairs of machines and other mis-
cellaneous jobs of Structaral and ‘Geoneral Re-
pairs and Fiting” nature to be carried out in
relation to other activities of the project.  The
Fifeh Divisional Officer will be assigned  the
work relating to procurement of spare parts,
maintenance materials, operating supplics and
procurenent action in respect of any otha items
required in the warkshops and for the machines
cte.  [e will also be responsible {or mventory
control of spare parts. The Sixth Divisional
Oflicer may be assigned the work of inspection
maintenance of cquipment,
record of performance of

and  preventive
Keeping  history
machines and scaling of consumption of spare
parts cte. The Seventh Divisional Officer will
e assigned the responsibility for I'lanning of
work with cquipment, coordimation with all
Gther Divisional Officers regarding preparation
and finalisation of annual cstimates, incentive
schemes, establishment matters, worlk improve-
ment methods and the cost control cell,

The above example is illustrative in nature,
though specifically related to a construction joh,
Such sub-division of work can be similarly done
even in case of equipment used in mining work.
Instead of designating the officers in charge as
Divisional Officers, suitable designations, as may
it into the individual organisations, may be
used.

showing
distribution ofhicers
on a project using large feets of equipment—
Rs. 100 million and above, 1s given at Appen-
dix 14.2.

A suggested  Organisational Chart

of work amongst varions

Similar position would apply to production in
mines where fact almost 807, of the cost
of production is accounted for in terms of
activities and operations incidental o utilisa-
tion of equipment.  Of this, 50 to 607 of the
total value of production would be directly at-
tributable 1o the plant and equipment opera-
tions alone.  The efficiency in management of
these operations would be divectly propertional
to the control exercised Dy competent Managers

in
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of equipment. Here again the same vardsticks
for determining the scale of the organisation
in relation to the value of equipment as sug-
gested  above, may apply.

Tt is suggested that the mobile equipment may
be under the charge of an Equipment Manager
and the installed plant may he under charge
of a Plant Manager, while both of them mav
he responsible to the Deputy Geveral Mana-
ger, Plant & Machinery'. The stgpested desig-
nation ave only description  for nurposes of
classification,

1.7 Training of Exccutives & Suprrvisors

Another important functional objective is to
promote sound  human  relations by directing
the selection, hiring, placing. evaluating, rrain-
ing ete., of personnel with proper development
of employees.

In order to fulfil these objectives effectively,
it is only necessary that the entire lot of s
sonnel supervising such  operations  incidental
to equipment and the craltsmen actually. doing
the work with the machines should be stitably
trained. The matter regaiding  training of
operators and mechanics is a separate subjeat,
which has heen dealt with alveady in Chapter
7. In so far as (he training of Supervisors and
Executives is concerned, the main objectives. of
such training would be as follows: ..—

VL7 Training of Executive
Engingeys,
Above

Staff-—Assistani
Execulive  Engineevs  and

The training of the executives should he
such as to make them clearly understand the
functions of Planning, execution and review
in relation to specific position held by then.
The following points may further elaborate the
objectives in view:

I. Effective  implementation  of the pro-
gramme relating o training of operators
& mechanics.

2. Fquipment management and control.

3. Selective choice of cquipment.

4. Record keeping of equipment for study
of cquipment cconomics, scale of con-
sumption - of materials—operating sup-
plies and sparc parts etc.

5. Care taking of cquipment from stand-
point of operation safety, maintenance,

Facilitics for
servicing, vepairs, franspovtation, cleanli-
ness.

preventive  maintenance,

6. Human Relaions,

7. Plant Planning for economy in end cost
of work done by the machines through
selective choice of  avatlable items of
cquipment in different combinations.

8. Liaison/Co-ordination  with (he operat-
ing, servicing  maintenance and repair
Divisions/Establishments.

9. Programming of work,

10. Cost Accounting and Cost Control.

1. Financial Budgetting and control.

2. Incentive Schemes for hetter production,

I3, Rflective wtilisation of  equipment for
optimum production and meastires neces-
sary to accomplish this,

g Requisitioning  of maintenanice,  ser-
vicing and repaiv supplies alter proper
estimation and scaling of requirements,
consistent with programwmme of work and
future requirements and based on actual
experience.

15, Training of personmel under formalised
traiming schemes and — “Tn-service-1rain-
ng”,

I6. Disposal/Rehabilitation of surplus equip-
ment.

7.2 Training of Supervisory Staff, Including
Chargemen,  Foremen and Supervisor/
Overseer

In respect of training of Foremen and Charge-
men at Supervisor/Overscer,  the objectives
would he as follows: ——

1. Comprchensive understanding of ohjec-
tives relating to Operator traiming and
Mechanies™ training,

2. Creating proper  environments for work
with equipment.

3. Facilities required for satisfactory ser-
vicing,  maintenance  and repair of
machines.

1. Selection of Tubricants and  greases cte.

standardisation  and

simplification of the number of brands
aud grades of oils and greases to be
used.

with  a view (o



5. Care taking of equipment from  stand-
point of operation safety, maintenauce,
preventive maintenange, facilities for ser-
vicing, repairs,  tansportation,  cleanli-
1ess.

6. Relutions with operating, servicing, main-
tenance and repaiv staff,

7. Creation of proper  records velating to

oxXpense account inoperation, scrvicing,
maintenance e repair of machines,

8. Creation of records indicating history of
performance of machines with analysis
of nature of breakdowns suftered, their
incidence and frequency,
buting (o such

ciuses contri-
breakdowns and Laults,
extent of wear and tear suflered by com-
ponents over delined periods, inspeciions
carried out, modilications made to equip-
ment ete., ete.

9. FEstimation of cost of work,

10, Tstimation of total requirement of Op¢:
rating and repaiv parts supplies  for
running, maintenance and repuairs of the
wachines on monthly basis and on annual
Dasis.

11. Forecast of requirements of thesc sup-
plies for [uture commensurate with pro-
gramme ol work aud lead time for pro-
curement.

120 Measuring and rating the skill and eHi-
ciency  of  the stall--Onerators,  Mecha-
nics ete.

15, Prepavation ol specifications,  standards
for repairs, disasseribly and reassembly,
maintenance wnd servicing of the machi-
nes cte, for guidance of the workmern.

L7 Training Scheme—d  Proposal

The main cousideration leading o the train-
ing of supervisors and exccutive stdf iy that
asupervisor, during the hustle and bustle of the
normal routine of the activities cannot adjust
himself to the needs of the non-routine problems,
specially when certain decisions have to be taken
relative to problematic conditions. Such condi-
tions arise in consequence of cver-increasing com-
plexity of technology and sophisticated nature of
equipment introduced on different johs from
time to time. Under such conditions the Super-
visor should also be able to train the craftsmen
and other people emploved on the job vader
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hime so that they can handle the work skilfully
and efficiently.

His nain arca of training is selated to his
job knowledge  and expericice. He should
also know precisely and clearly the basic work
standards and work standard  jucasurements
before he can exercise proper coutrol on the
operations in a given item of work. Tt has
not 1o be an attitude of,  “I'he job has to
get done”;  the “How” and “Why” of a job
are wore important and it is in (his wrea that
the supervisor can control the operations.

The Committee have considered this sithject
of supervisors” and executives’ training in re-
Lution to construction industry-—Trrigation and
Power Projects. Details of the suggested train-
ing scheme are given in Appendix 144

The scheme for waining of supervisors cte.
would also provide an opportunity for vefresher
courses heing conducted for those who already
Lave  certain skill of proficiency in the pro-
lession. "I'he object of keeping abreast” with
the lLatest serve for  them by this training
scheme.

1474 Technical Education 1o Cover Subjects

Related to Gonslruction  Melhod and
Equipment
‘Ihe Committee were  sounded by various

depurtments/projects that best talent in difle-
rent disciplines of engincering cannot be al-
ways attracted for enrolment in suitable posi-
tions cither in management of cquipment, or
in construction work.
fore, have

The Committee, there-
also examined  the
improventents to be made

basic need of
in the svstem of
technical education by covering certain subjects
velutive to equipment cconomics, methods and
techniques of coustruction, Selection of cquip-
ment for given job application, Planning of
cquipment for better production, etc,  Refe-
rence was made to 28 numbers Head of Tech-

nical  Insticwtes and Universities,  where the
Civil  Engineering courses and  Mechanical

Engincering courses arve acivistered. A syno-
o o .
psis of points/comments made by the institu-
tions/universitics, is given at Appendix 4.5,

A study of the information given in these
Appendices would lead to the coundusion that
the need for these subjects being introduced in



the universitics/institutes, where these we not
being taught ac the present time, is fully ap-
preciated.  There need turther cffort
to cnhance the scope of the study in these
fields on part of those taking techmical edu-
cation. 'This matter would bhave to be pur-
sued further through the appropriate section
of the Ministry of Fducarion, that some
degree of introduced in
covering these subjects in all gechnical institu-
tions which produce  Graduate Ingiucers in
different  disciplines of  Ungineering,  'I'his
would largely help in better management ol
cquipment operation and utilisation by Engi-
neer-Managers.

1s for

S0
uniformity can be

14.8 Other Important Considerations for At
taining High Efficiency in Management

14.8.1 Design and Layoul of Construction Planl
Fuacilities

The general concept as Lo how the workeis
to be performed would evolve from seadics
made in the project estimate. These would
be further revised in the  process of muking
further analysis at the time of commencemnent
of the work when initiation of action for pro-
curement of equipment takes place.

The amount of effore to be expended in plant
lay-out and design will vary widely, depending
upon the complexity and character ol the work
to be performed.  Carclul considevation of this
subject at the time of  commencement of the
job is, however, mdispensable (o the establish-
ment of proper construction
the ceconomy  of
operations.

procedures atd

ultimate the copstruction

Fov jobs of relative simplicity, plant design
and Luvout can he casily bandled, For complex
and diversified construction problems, however,
this would have to De flnalised aflter taking a
sccond opinion from a competent authovity—
according to the prescnt svstemr in consultation
with the Central Water and Power Copunission.
It might also  hecome nccessary  to employ
professionals for this purpose on the job, so
that

Plant Eneineers, or Equipment Managers could
o tel

the work can be  properly organised.

be specially appointed wherever major opera-
tions are involved with plant and cquipment.
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Design of nonstandard — plant structures in-
volving heavy loadings must be considered with
the greatest ol cave to cnsure safety at the site
of work and the continuity of operations. Such
plant  facilities as cable-way  towers, whirley
crane trestles, screening towers cte., design for
special adaptation o a particular site should be
thoroughly checked for structural soundness of
members and connections after completion of
the original designs, In this case, specially, a
sccond  opinion by a competent authority is
most essentially called for.

Provision should be made for the incorpora-

tionn in the comtraction  plant of all salety
he rcasonably  justified.
Guidance In this comnection should come from

accepted practice.

devices  that can

A comprchensive and complete record is to
he compiled of all plant lay out and design
data. The same is to be prosarved in relevant
job files, through out the period of construc
tioly activities and, and -
in the final job report.  Plant
drawings should be made standard  size
shects, properly titled,  dated and numbered,
facilitate  refervence.  Design criteria and
structural design  caleulations shall be record-
edoand preserved.  'The vecords ol size, weights,
quantity and actual cost of plant and its com-
ponents, shall be made in sullicient detail to
permit its analysis according to sub-divisions
of work set forth in the cost control estimates.

Later, condensed
corporated
on

During the life of the job, copies ol plant
drawings, plus detailed information as might
he found desivable to illustrate plajor construc-
tion operations and  substantiate plant items,
shall De vecorded and preserved in the rele-
vant job files,

14.8.2 Thue and Mellhods Shuedics
Due consideration must be given  to the

study of
struction operations with plant and cquipment

methods for the porformance ol con-

and the time required for such performance.
This matter is some times over-done but more
frequently  disregwrded. It important
function, because it has to do with basis ele-

iy an
ments of cost of the completed construction
product.  The extent to whiclh
methods studies should be
necessity, a matter of opinion in light ot the
possible results it could produce,

the time and

emploved s, of



The basic concept of plant and its general
functions is always determined in advance and
incorporated in the budget control estimates.
‘Thus, the general pattern of performance s
already  established to 2 Targe extent. It s,
of course, necessay o check out the  perfor-
mance of various plant components or a con-
nected controlling operation for clliciency and
adaptability. For a time and mcthods study
to be of value, it must be applied to highly
repetitive operations where corrective measures
indicated  theveby will have 4 long time to
operate in the interests of ceovomy. I, how-
ever, has an intangible advantage of consider-
able force from a psvchological view point—
that of promoting greater individual produc
tivity of the job personnel as and when they
come to the realisation that their performance
is being recorded and measured compelitively
against counter-parts on shilts on
other jobs. Tr promotes personal pride in ac-
complishinent, team  work within the indivis
dual construction crews, individual intcrest in
the work and alertness 1o better ways ol pro-
ducing the end resule.

other or

It the time and methods study is 1o be
of some use, the cost study data shall e set
down, in a forn directly compairable to that
provided in the original estimate, for case of
analysis.  The progress reports shall serve the
purpose of examining ov showing how specifie
cost data obtained compures to similar valuces
provided in the estimates ov produced v other

crews.
Time studies adone or production  studies
alone are often of  material value  withent

attempting to evaluate cost per cach such study,
since time and production are the bLasic ele-
Favourable or  unfavourable
results pointed out by the data obtained, will
be of value to the management, in Jocalising

ments of costs.

difficulties that might be crented by chunging
personnel ov wethod.

Operations suceptible to time, production or
methods study are Msted below as w partial
guider -

1. Detalled  breakdown of wip ovdes for

cable-wavs, cranes, hatching and mixing
concrete
power shovels,

plant, concrete  transfer cavs,
whole trucks or trains,
drag-lines, scraper equipment, push trac-

tors, dump trucks, spreading cquipment

o cembankments,  rollers, round ovcles

i tunnel and shalts ewe
2. Production studies are  often advisable
Lor vock drill advance, power shovel or
dragline loading  (volumes measured by
cross-sections  or computed  guantities.
numther of truck loads cteld, hvdraulic
shuicing, Dlasting results cte., cte.

3. Efficiency ol cquipment should he check-
ed o determine if it is meeting munu-
facturers” vated capacities, or accomplish-
ing the purpose {or which it is provided.
Observation should He made specifically
with respect o pumps, crushers, aggre-
gates, screens, rod mills, sund classificrs,
conveyors etc.

Y88 decunomdalion of  Performance Dale

dhe extent of this activity  will generally
depend upon the kind and complexity of work
wyolved on a project and the possible usctul-
ness of data compiled as velated 1o the CXpense
imvolved in doing so. Tt s,
ponsibility of the cngineer to accumulate, 1e-
cord and preserve performance data that will
accurately measure the  amount of work ac-
complished by and efliciency of specific opera-
tions of equipment.

@

however, the res-

The source of this data shall be the tdme
cquipment reports, ficdd  observations,
special studies cte, on which the amount of
work accomplished is  recorded ox developed.
Complete cooperation  with the work forces
nust be neuntained for its ellectiveness.  Coin-

cise and continuing yecords are to he main-

cards,

tnined for wmajor operations Lorming the basis
for periodical reports to management at all
levels. More detailed reports
ol performance  data shall compiled s
necessary with respect  to specific equipment
cle, required for measuring cost that can be

and  summaries
he

used in rhe preparation of proposals for futmee
work.

8.4 Classification of Counstruction Cost Dala

The PW.D. Accounting system, as adopted
by the Trrigation wid Power Projects, or ather
depactments where construction
work s involved, s very cumbersome.
it hecowcs

mechanised
Henee,

necessury for spectd  accounting



manuals 1o be compiled and published by in-
dividual departments/projects were large scale
use of construction plant  and cquipiment s
made. The Accounting Manual clearly spells
out the heads in which the important clements
of costs have to be sub-divided for cost account-
ing purposes. The PW.D. Accounting  Code
and the project accounting manual can be suit-
ably coordinated in developing desivable cost
scparations for estimating and cost accounting
purposes.  Budger control
made on the resultant pattern of cost account-
ing system so developed, so that these are in
conformity with the standwd practice instruc-
tiony that mav e inwoduced. These would
set the pattern for cost accounting and repoit-
ing to be followed.

estimates can be

However, the enginecr in charge of equip-
ment who shall be generally fniliar with the
requirelents of equipment, the plan of opera-
tions cte. cte., shall have to be consulted for
finalising the accounting system for convenience
of accounting and maintenance of recordsy - 1E
this is properly done, it will provide the tucais
of furnishing a clear summary of the foi-
mation by the Accounting  Depariment for
prompt eporting,

It is to be noted that arbitary advance
lump-sum  distribution of expenditure, which
tend to miniwise accounting cflores but distort
current cost accounts by over writing the cost
ol items not yet used in the works, is o be
avoided.

It is also tmportant to mention that consicle-
ration be given to deterring of all or part of
the expenditures eutering wto lacilities which
will scrve {uture construction operations.  The
plant facilities would fail ander this general
category for which special provisions are made,

The coit records as kept,  are inwended to
rellect actial costs for the purposes of job con-
trol and future estimating. Theve is to be no
arbitrary shifting of costs Irom items showing

to items

CXCESS OVeT
showing expenditure lesser than the estimated

PE'CSL‘H(L dppa rent

cstimated  expenditure

cost, if 1he objective is to
balunce with the control estimates.
M85 Repovling Gost and  Progress Infoyma
lion
Retercuee to detailed veports with regard to
progress and costs i ovelation (o waintenance,

J4e

operation, repaiv and overhaul of equipnient,
has already been made in various Chapters,—
specially in Chapters 8, 10 and 13, Such ve-
ports ave of daily, weekly, or monthly periods.
The primary purpose 1o be served by such
reports s to ;1('(‘llt'nl,cly curicnt
status of the perfortuance  of the cquipment
and of the job to the management at all Levels,
so that it is in a position to determine the
probable uveas of cexisting job problems and
take prompt  remedial actions necessay.
Such reports are necessary also, to permit engi-
neering analysis of the plant and equipment
and job operations, as may be required to advise
management on such matters, These reports
also make the record for reference for estimation
ol costs on future works of similar nuture.

convev  the

a8

The vesponsibility for such progress report-
ing and record  compilation is  tha the
Plant Engincer ot the  Equipment Manager.
Preparation of the repovts/records has to be a
joint effore of the engineer and the cost e
coutits cell or the accounting organisation in

ol

order to set forth u wue and acenrate picture
of the costs. To he of value, cost and progress
reports  must be  prepared and  ransmitted
promptly.  Daily reports, wheve requived, must
to the management  the day
performing the work.  Wecekly
reports, where required, must he available Dbe-
fore the middle of the week following that
during which the work was petfoimed.  The

be o available
tollowing the
8

monthly reports have gencrally o await closing
ol the books after the conclusion of the month’s
work to But
these should be available to the management
not later thun by I5th of (he month following
the dose of the mouth heing veported.

determine costs  as recorded.

Distvibution  of reports  amongst  vaious
offices will be according to the standard practice
fnstruction laid down by the administration /
nnageinent,

14.8.6 Production Recoyds

Production shall be kep: the
mzjor items of cquipment and plant used on
the work to measure accomplishnient and offi-
ciency for purposes of job control and for esti-
nuating future work.  Like items of equipnicnt
might well be vgmupcd lor this purpose unless
there is an occasion to check on specific opera-
LS or supervisory personnel,

records for



I'he choice of which  production units fo
make the subject of separate production records
rests  with the management. However, the
Plant Enginecr has to establish at the outset—
at the inception of the work, the information
that would be desired along these lines with
due consideration to the fuiure value of such
record.

To be of any future  value, production re-
cords must be related to the time of use, such
as cubic yards per vear, tons per d;xy:, linear
feet per hour cte.  In addition, the conditions
under which the produoction is accomplished
should he clearly stated so that this can be
readily understood for normal relerenec.,

Tt is normally advisable to prepare produc-
tion records for the following units of equip-
ments -

1. Tower shovels and draglines.
2. Duamp trucks,
9. Seraper equipment.
4. TLarge rock drills.
5. Aggregate production plants.
Concrete batching and mixing plant.
Concrete placing cranes.
8. Cable-ways.

9. Belt conveyors/loaders.

10. Tractors and hulldozers on production
work or compaction work,
11, Other items that have a major influence

on the cost of the work.

14.8.7 Job Conupletion Reporls

In relation to plant and cquipment, it would
also be necessury 1o include the following items
in the joh completion reporis: —

in
1. Analvsis of gencral plant.
2. Report of specilic plant.
3. Equipment costs report.
4. Plant operations report.
5. Production records report.

Such help in  evaluating
norms and  guid-lines for subsequent johs to

veports would

Ie undertaken,
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11.8.8 Maintenance Malevials Managemen!

Scheduling and planning make two distinet
functional  divisions  of
scheduling, resources  provisiouing is an im-
portant element Planning
for the material  resources to the point of
ensuring timely availability  of wmaterials
the jobh, is materials management.

management.  For

for consideration,

on

Production working involving Large scale use

ol cquipment involves consuruption of material.
Equipment used  on construction/production
jobs needs raw materials, spare parts, consu-
mables, energy and labour.  Fxeept the labour
part, the other requirements cover consumahle
items.  The cost of these consumptions is some-
times as high as 809, of the cost of the work
done. It is, therefove,  necessiny to organise
proper control in the matter of provision and
distribution of the muaterials,
Matervials management covers three distinet
functions, namely, (1) procurement, (2) inven-
tory control, and (3) distribution,
in. production, it is nccessary that” minimum
nrvestments  are made in of
materials, the size of the inventorv and the
arrangements of discribution at the consump-
tion points.

For ceconomy

procu rement

Tor an cfhcient of
forccast of requirements, market tesearch, ex-
pedition in processing of enquiries and requisi-
tions, the procurcment method and consump-
tion conirol are the few important items for
control in economy.

Process ])I'()(tl“'(f!ll(fl][,

The forecast ol requivements and consump-
TThe
consumption indicates the pattern for framing
a forecast of maintenance requirements based
on past experience in respect of such items as
would also be used in future irrespective of
the age ol the machine.
items which are required in stages as the age
of the equipment progresses in usc.
to forecast the requivements of this class of

tion control are closcly related {unctions.

There are certain

In order
maintenance items, anyone undertaking to do
this work must dearly understand  the plant
and equipment for which the materials are
required. The machinc divided into
systemns / assemblies /components and parts. List-

can  be

ing of such important items can he done with
reference to the spare parts catalogues relative



to plant and equipment and w clear analvsis
prepared i terms of time intervals when in-
dividual — items would be  requived for ihe
Such analysis, prepared initiatly for new equip-
ment provided on the works will he as correct
as the judgement of the individual making it.
However, in course of time, corrections can he
made;  and these statements would
serve to be the muin guide for subsequent or
future

corrected

assessment of requirements for similar

identical machines ihat be added

the job.

ot may il

Inventory control also plavs an important
part in lraming a corvect estimate of the fore-
cast of requirements. A scientific approach in
determining the limits for stocking the selected
items of maintenance parts cie., with due regarcd
to the lead time in procurement.  'The scale of
consumption in the past or anticipated for the
tuture would  enable the minimum requive-
ments of maintenance supplies to be induded
in the forecast of requirements,

Distribution of the items received alter pro:
he meticulously planned
and controlled.  The controlling authority at
the users end should not unnecessarily create
reserve of the maintenance parts, materials ete.,
considering all such items as insurance supplics.
Classilication  of insurance  items should be
clewrly done while identifying the pattern of
consumption for forecast of requirement.  Such
insurance supplies must held in central
stock at one point and unnecessary amassing

curement has also to

be

of similar parts at different locations or the
points of consumption should not be allowed
to occur.

‘Fhe degree of success that can bhe attained
in maintenance waterialy management is greatly
influennced by initial meticulous planning  as
partdy explained above,
developed progressively about the actual con-
sumption of materials, surpluses or deficits as

and by the vecords

a result of perpetual inventory verilication and
the cvaluation of the inventory holding costs
as @ whole, Corrective actions, as may be necessi-
tated by the exammation of such rvecords will
help improve the position progressively regard-
ing excess stocks of individual items or short
supplies of particular items  (resulting from
requirentents being more than the mitial fore-
casts).  Such items can be  denrly indentified
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and action taken cither to dispose of the sur-
pluses, i the stocks are excessive or to reduce
the scale of procurement for the furme, while
for the shoresupply items mike provisions in
the Tists of Tuture forecasts of requivements,

With regard to market rescarch and  pro-
cessing ol the cenquirics ete., there arc stan-
dard practice instructions generally issued by
individual departments/authorities owing and
operating the plant and equipment. This is
the aspect.  which covdd be  con-
veniently attended to by a person who is com-
petent to handle such work.

comimercial

Besides the economy resulting from precision
in scaling of requircments by virtne of consum-
ption control and in sizing up the inventory of
maingenance materials, constderatton  for cco-
nomy arises in relation to quality of the mater-
ials also. Quality control can be introduced by
a meticulous detailing of specilications of ma-
terials-—technical, metatlurgical, design and mea-
stwementawvise, belore the material iy procuved.
After receipt of the materials, cavelul watching
ol the performance ol the materials in use on
plant and equipment and a study of the obser-
vitions recorded by the inspectorate and pre-
Ventive maintenance organisation, helps to cor-
rect any deliciencies in the initial specification
detatling for future procuranent/supplics to be
of better standards /quality,
the material
mient as deseribed above, can be offectively rea-

Various attributes ol manage-
lised in practice only if a properly qualified and
experienced person heads this deparrment,  Tle
must. be conversant with  the cquipnieny, and
theiv maintenance requirements as well as with
the fhinancial and  commercial aspects of the
work. .\ critical senior officer only will meet
the requirements of this department. He should
also be fully competent in preparing a realistic
‘The normal tendency o play sage by

exceeding all reasonable Timits of 1equirement

hadget.

and to Teaving culling and subsequently he
responsibilily foy shorlages of excesses to higher
authoritics is not the right method. Budgetting
has a very should educational effect on any de-
partnent, to think in advance not only in terms
ol money bug also in rerims of technical means,
material, spave parts, labour. A restriction to
a limited amount of expenditures within a
budget will have o healthy effeer on the Guality
ol maintenance. Only a suflicient mointenance



will result in woving within the Himits of an eco-
nomical budget. For this to be achieved, the
manager or the head of the departinent must
know, somewhat ~ac least, about the structure
of the different plants and cquipment, their
weak points, their wearing parts about the fore-
seeable consumption about requirements of pat-
ticular items to judge the demand of the de-
partments making requisitions for materials.

A tvpical pattern of aterials management
organisation has been given in Appendix 4.1

11.8.0 C.PAL. Applied 1o Construction, Oper-
ation & Equipment Ulilisation.

The Critical Path Method (CPM) has been
actively ased throughout the world by engincers
in attemipting to. improve  the planning and
scheduling of construction programmes.  This
helps to introduce efficiency in consiruction
operations and in equipment utilisation.

CPAM divides the management functions into
two distinet phases: planning and scheduling,
Planning is defined as “the deciding of what
should be done’ and Scheduling is defined as
the “determining of when operations should be
done”. Both arve inter-rclated and have 1o be
integrated for the purpose of CPM studies re:

249

lative Lo any operations/programmes et¢. Fun- .

ctionally, whoever, the deciding of the opera-
tions to the done amounts to preparation of .a
detailed ¢hart giving description of the opera-
tions and indicating dependencies or inter-re-
lation among these operations. The deciding of
when operations are to he performed consists
of the calculations regarding working time dur-
ation of cach operation and of the earliest start
time, latest start time, tme of finish of opera-
tions of working-time schedules for mdividual
operations and for the total operation of com-
pleting the work as a whole.  These culeula-
tions, which relate to time only me generally
referred to as “Pime onty CPM

In his Article on the subject: “Criical Path
Method applicd 1o cfficient construction opera-
tions and cquipment utilisation™, Trof. L.R.
Schaffer, Universitv ot Hlionis, U.S.A. (read
at the International Road Federation Seminar
in Chicago in February, 1969). has suid, “only
because of these calculations js 1t nuecessary to
separate planming from scheduling in CPM; con-
versely, i rechniques not dependent on this
37- 2 GW & PC/ND]75

staged caleulation procedure, the planning does
not have to be scparated from scheduling.”

To cearly evaluate the level of application
of the “time only CPM7, it is also necessary
to calenlate the resources required to perform
each operation in the working-time duration
on the operation. For this evaluation te be efl-
ective, it Is generally necessary 1o calenlate the
total amount of each resources required on each
day of the project. As a deriving from such
calculations, one can  define the acceptable
maximum total for each resource for stages of
project duration. This in turn, helps in cal-
culating the earliest stare time schedule, and
project completion time resulting from ain-
for
However, in practice, the resources flow may not
be Accordingly, the time schedules
as determined by ““Time only CPM” would
have to be readjusted.  This would involve the
Programme  Evaluation Review  Technique
(commonly known as PERT). Hence, for the
CPA to Be an effective tool for the rmanagement
for controlling opcerational aspect of program-
mes of construction and equipment utilisation,
the scheduling exercise has necessarily to take
into consideration the resources fow also. This
is. termed as “CPM-with-Resources.”

taining acceptable maximums TeSOUICES.

simooth.

In the words of Prof. Schaffer, “CPM can
he applied without calculation to foster effici-
ency in the planning of operations (Tme only
CPM), but only with calculation to foster effi-
ciency in scheduling of operation (CPM-with-
Resources). plan
such
achi-
with
heen

In the attempt to prepare a
and schedule of construction operations
that cfficicney in cquipment utilisation is
eved, the caleulation procedures affitiate
hoth CPM

voked.  When the maximal spanning tree cal-

ol these classes of have in-

culation of planning in time only CPM is in-
voked, the equipment utilisation problem sol-
ved can bhe called “constrained 1escuree pro-

‘blem™; when the calculation for scheduled al-

terations in CPM-with-Resources are invoked,
the equipment utilisation problem solved is
called Resource Levelling.”

“Because cquipment utilisation required the
treatment of the para-mceter ol the resource/
operation, it tfollows that ecquipment utilisa-
tion must be an exercise in CPM with resources.”



Subject to meticulous planning for 1csources
provisioning, the CPM can be used as a very
effective aid in planning and scheduling of pro-
grammes of work for ultimate efficiency in uti-
lisation of equipmcnt.

Extension of application of the CPPM is made
even to the work of programming, planning
and scheduling of repair and overhaul of equip-
ment. Here again, the constrained vesources do
come to play a very vital role in making the
programme suceessful or in upsciting it if spave
parts and materials required for repair and over-
haul of the equipment are not readily avail-
ahle,

Subject to scientific inventory control, method
being adopted in respect of spare parts and a
well organised maintenance materials manage-
ment section operating CPM can bhe used for
effective management of cquipment utilisation.

Advantage of CPM technique, for planning
of work, can hroudlv be rvegarded as:

(1) it provides a realistic integrated approach
to planning and reduced guess work;

(2) iv provides a pictorial representation of
cvery item showing all its relationship

with all other items;

(3) it highlights the significance of individnal
items so that loculised decisions can be

made;

)

it facilitates quick vestreamlining to meet
changing or unpredictable corditions;

(5) it gives warning of possible trouble spots;

(6) it will provide rveduction in cost and/or
time to complete the work.

In order to keep pace with the conteinporary
thinking and practice in the field of management
of construction work fequipment utilisation, it
mav he necessary to develop steps for CPM ap-
plication relative to highly mechanised opera-
tions in various fields. Necessary assistance in
this vegard could be sought for from the Insti-
tutes of Management in India. The integar pro-
gramming formulation for ‘CPM nct work with
resources scheduled,” has also to be done with
the assistance of the Institutes of Management.
This may be taken up as an item of research

by the CWEPC with onc of the Institutes in
India. Some seniot officers could be trained in
this field on an annual basis.

14.8.10 Work improvement melhods

Although many organisations vse the over-
all job planning techniques, few take the neces-
sary steps to organise and plan the work meti-
culously to the lowest minute detail. It is often
assumed or presumed that the person who has
been chosen to organise and run operation or
activity will obtain the most ctheieng nse of
men, material and cquipment.  This type of
management control often leads to increased
cost, because some Supervisors may have ox-
cellent organising capabilitics while the others
may not. Most of the time the supervisory
personnel just think of getting the job done,
not necessarily with the planning and jnstruc-
tions necessary for getting it done at the Jowest
cost.  In the lower cadve at the foreman level
the popular concept of “Kingdom building”
exists and a workman in the group under a fore-
man often worship the latter as an idol. To
correct this problem and to realise the most
from the production tools it is necessary that the
maunagement carry its efforts down  to the lowest
level. This could he achieved by divecting all en-
ergics into a framework that will bring the most
benefit to the job at hand. By this process the
dirvective efforts would have to  be properly
guided in sct directions so that they don't lead
to' divergent dircctions.

To achieve this objective successfully what is
necessary is to evaluate the effectiveness of the
methods employed to do the work, This will
involve a detailed study of phases of an opera-
tion and making a written plan of the same.
The methods to do the particular operation
will then be deatly laid down with due regard
to the normal considerations involved in such
planning viz. least cost, least time or maximum
utilisation of existing facilities and equipment.
Most often such pre-planning with regavd to
methods or operations is done Dased on ex
perience gained relative to such operations on
the job in the past.

No doubt standard methods bave the advant-
age of familiarity and practice on the part of
those cngaged on operation of cquipment cte.
and in the process lower costs and Fust cxecu-
tion of work Is achieved. However, in practice,



there could be some better way of doing a
particular operation so that the cxecution is
still faster and the costs ave still lesser compared
to the standard method.  Devedopment of a
new method would involyve: —
I. Record the job as it is being done, by
observations, stop-watch  study or any
other visual aids, if necessary,

2. Analyse cvery details of the present me-
thod using the recorded observations and
data by the process of flow process charts,
motions studies etc. etc.

3. Devise new methods, raising the ques-
tions “Why, what, where, when, who and
how?” holding discussions with all the
senior persons assigned the vesponsibilty
of the particular operational activity; and
exchanging ideas with all the persons in
managerial positions; and

4. Implement the better method.

While the function of recording the obser-
vations way not have to be explained in de-
tails, with regard to methods analysis techui-
ques it is necessary that cvery aspect of the task
under study must be questioned and dehned
the purpose of the job and of cach phases or
element of it, the job lay-out, cach picee of equip-
ment, each man and what he does. Vailtae to
start Crom the outside and work into the details
cann often shadow the glaring results that we
nuy be looking Lor. s the focus nurrows on
staller segments the task as a whole cun be
hetter evaluated.

In relation to equipment the six questions
given under item § above have already been
dealt with though in an indirect manner. The
reference o delay factors which resule in sub-
stantial loss of production time covers these
aspects.  Such delays increase the cycle time of
the operation; and most of the work with con-
struction plant and equipment being of a na-
ture of yepetitive cydle; lends itsell to dhme and
method studies with the objective of availing of
benelits of any corrective actions may  entail
through successive cycles, Tt is the highly
repetitive  nature of assuining  construction
operations that ke them susceptible to the
formalised technique of analysis,

Carefully analysed systems arc both a method
of recording and a means of communication,
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They are uselul tools for analysing methods

. currvently being employed and for develpoing
new ones. Such a formal method of analysis
is the best ool for helping to gather and sort
out facts and to record the facts in 4 manner
that is readily understandable. Simultancously,
it helps to determine the inefficient or wasteful
processes or procedures involved in particular
operational activities.

It is unfortunate that most of the users of
cquiptaent, in the process of living with the
job, are oblivous of the need for improvement
or for introduction of work hnprovement meth-
ods, Certain standard practices as laid down over
a period of time are the best guide for most of
the directional activities. Even the cost records
and production rvecords, as created, serve the
mere purpose of accounting and not for analyti-
cal study. The eflectiveness or otherwise of all
the maintenance operations as carried out by
the Maintenance Engg. Organisations is seldom
evalnated.

In order that the real purpose of cconomy
i opcration is served by the management it is
cotisidered necessary that in every Scctor where
large scale of use of construction plant and
cquipment is made, the Central Co-ordinating
Orgunisations should enlist the services of a
Plant and Equipment Adviser.  ‘The principal
function of the plant and Equipment Adviser
would be to analyse completely the entire pro-
cess of equipment management  and control
comnnencivg from sclection of equipment to the
point of discard of cquipment at the end of its
cconomic life.

11.8.11 Go-ordination

In what has so far been deale with jn respect
of management of equipment operation and
utilisation, only such works have been trken
into account where the equipment operation
activities arc centralised in vestricted or con-
taincd areas.  THowever, there are certain sity-
ations in which (he equipment spread is over
wide expunse of areas with few pieces of mach-
ines scattered over a number of works in 10 to
12 districts of a State.  In such cases, there is
need for central co-ordination on part of the
officers managing a Central Mechanical Organi-
sation.  The functions of such an organisation
have Dheen dealt with in Chapter 12



A very large proportion of the equipment in
use in the county being of imported origin,
the work of management of equipment opera-
tions involves contact and co-ordination with
certain Departments of Central Government
who formulate rules, policies and procedures,
for import of cquipment and spare parts ete,
The cextent to which  such co-ordination is
called for to be doue has heen clearly explained
in Chapter 6. ’

For purpoeses of improvement in methods of
management of equipment operations cte., it is
also necessary that there should be w mcans of
communication amongst users of similar items
of equipment in different sectors/industrics,
Similarly, the users of such equipment should be
collectively able to tackle common problemns
whether relating to technical arcas ov to rules,
procedures and  policies, through o comon
agency. A suggestion in this regard has already
been made promoting the idea of establishment
of a Standing Committee on Equipment plang-
ing. This has been deale with in Chapter 6.
A suggestion has also heen made in that chapter
about establishment of a Co-ordination  Cell
in the CWE&PC and details of the itcs of work
to be done by the Cell have also been defined.

14.8.12. Incenlive Schemes

Yet another aspect for inwoducing improve-
ment in operation and utilisation of cquip-
ment and consequently the efficiency of the
management is the introductions of methods ot
incentive for the craftsmen and operating per-
sonnel as well as on part ol the supervisory
stafl supervising these uctivities. Details of such
incentive methods as were introduced by differ-
ent cquipment users on different jobs have heen
examined by the Committee. The details of the
latest incentive scheme as bntroduced by the
Mula Project in Maharashua State are giveu
in. Appeundix 14.3.

Though no conclusive thinking could he de-
veloped by the Conunittee in this behalf, in
view of the diversity in the patterns of incen-
tive methods introduced from tiime to time in
the past on ditlerent projects, the Committee
feel that this matter may make a subject for
discussion in a Seminar, after finalising pf"cfi-
minary details in that regard in the Co-ordina-
tion Ccll of CWEPC.  The

the Committee

could not go further into this because of the
very heavy agenda before them by way of terms
ol reference.

14.8.18 Soctal Benefils

For the managemeut 10 control appropriately
all the activitics incidental o operation, main-
tenance and  over-haul of equipment so that
optimum utilisation thercol can be ensured, it
is only necessary that the personnel directly
engaged on these aclivities bave a soise of
personal sceurity. "This infuses in them a feel-
ing of social well-being.  The management has
therefore to take concrete measures in this diree-
ton. These are hriclly as follows.

The workmen should have the sense of be-
longing to an organisation.  "They must be as-
sured on continuity in their service., The fear
of being thrown out of service on completion
of a puwticular item of work on which the
cquipment is used, should not loom large in
their minds. For this to happen, proper plann-
ing s necessary on the part of the nanagement
to make advance plans for emplovieng of the
workmyen on alternative jobs on completion of
a job.  Such conditions of stability in service,
it created, would go a long war for the workimen
toidentify themselves with the work better.

The workmen also generally consider  the
benelits they derive from service specially when
the job being done by them involves hazards
1o life. Insurance against accidents
of lite would he one way to give an incentive

General

to the workmen to be laithful o the cmployers
and the management. Even though Workmen's
Compensation Act does provide {or some bene-
fits of this Kind, according to contemporary
thinking the policy for general insurance of
workmen may be adopted on all jobs involving

use of construction }')l:ml and (Ifllli})lllCHlﬁ.

Provision ol cntertainment  factlities  also

helps the mavagement to keep the workmen in
peace. Provision  of projectors for scicening
films and documentaries would nuke an item
to e included in any plan.

Such projectors would  be also uscful for
screcning some technical docomentary films for

Ll'nini[fg purposcs.



14.9 Role of Various Organisations in  Achiey-

ing Efliciency in Management of  Equip-
ment
LY The Role of Manufactuyers of Fquif-

ment fsuppliers of Equippment in As-
sisting Profrer Managenient of Opera-
tion and Ulilisation

The manufacturers/suppliers  of cquipment
also play a very important role in cthcient ma-
nagement of operation and utilisation of equip-
mient. Some hmportant aspects relating to pu-
chase of spare parts cte., have been dealt with
in Chapter 4, However, from stand point of
convenience of control in operations and effici-
ent utilisation of cquipment, a broad outline of
the type of assistance. the manutacture /sup-
pliers of cquipment can render to the cquip-
ment managers, is given below: —

1910 Research and Development

"The rescarch and development sections at-
tached
should make continuous advances on the tech

to  the manufactaring organisations
nological frone and should lead the manutac
turers to consider introduction of newer models
hy incorporating improvements over the previ-
ous models so that these machines are more
productive and less expensive on maintenance
cost, Even the technical faults noticed and re-
ported by the various users of equipment should
be attended to properly and remedial measures
taken in proper time, by (“:uuing the Inprove-
ments/modifications better  introduced  in the
subscquent production of machines.

MAO1L2 Quality Control

Quality control on manufaciure of cquipment
should. he vigidly established.  Most of the de-
feets noticed in the equipment are artvibutable
to improper quality control on the muanufac-
ture of parts and components, specially in res-
peet of such components and pares as are manu-
Factured by the ancillary industries and sup-
plied o the original equipment manufacturers,
The quality control organisation should take
necessary action in laving down standards aud
tolerances for manufacture of - these parts by
furnishing detailed working drawings and speci-
fications of materials to he used so as o make
the equipen petforn Detter.
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1.9.1.3 After-salescrvice

The service organisations of the equipment
nanufiacturers should be properly developed so
that they can_keep dlose liaison with the users
of equipment and sort out their problems with
respect to the operation and  utilisation of
cquipment.  ‘They should play a very inmport-
aut vole in analvsing the cause of low urilisa-
tion and recommend remedial mcasures neces-
sary to be taken either by the users in properly
utilising the machines or hy the munufacturers
tor proper improvement on the products. 'hesc
service organisations should have in their ew-
ployment competent service hands who can ana-
Ivse the defects of the equipment through ins-
pection and advise the users to take remedial
measures on the basis of their analysis.

Another important aspect of  after-thesale
service is the supply of spare parts to the cyquip-
ment users as and when the requirements of
the wusers arvise, The cquipment manufacturers/
dcalers should stock sufliciont quantity of spare
parts so as to ameet the requirements of the
users in time. They should not reconmend bulk
purchases of spare parts  on “longtime buy
basis™ which would burden the vsers with big
financial liability, For this purpose the dealers
should stock the spave parts at Zonal /Regional
stores (in the arca where the population of the
cquipment is substantial) so that tisuely avail-
ability of sparve purts could D assured. They
should also establish the scale of consumplion of
spare parts and anticipate the Tuture demands
of the users with respect to their equipment
in advance for keeping such items of S[rre parts
in their stock.

14.914 Technical Publicalions—parls  cala-
logues, service bullelins, shop manu-
als, mainlenance chavis efc,

It should be obligatory on the part of he
equipment manufacturers /dealers o keep their
users updated with technical information on
developments in the muachines, changed service
and vepair instructions, cte., by publishing scr-
vice  bulleting, shop-manuals,  1raintenance
chatts cte. so that the users are fullv benefitted
thereby. "

esscutial needs- if the
operation and  vtilisation  of
cquipment, has o be cflicienty and cffectively
achicved,

the  buasic

of

These
Hlithagement

are



11.9.2 Role of Stales

The Central Mechanical
each State should be established in a [ulffedged
manner to exccute the following functions:-—

Organisutions in

(2) for preparation of annual plans for dis-
tribution fallocation of available equip-
ment to works according to fixed priori-
tics.

for centralising procuvement of cquip-
ment so that minimum  mvestment is
made in purchase of new cuipment,
while timely disposal of surplus cquip-
ment is wmade on works concurrently in
progress /under execution.

(¢) Lor making suitable arrangements to pro-
vide suitable and adequate tacilities for
maintenance, repair  and overhaul of
cquipment which is employed on jobs of
stmadl duration or where the cquipment
spread is wide.

to organise and enforce inventory control
spare parts so that adequate stocks are
with minimuim investment.

(d)
created

(e) to formulate a sound equipucit replace-
nicnt policy based on proper eyvaluation
of cquipment cconomics relative to parti-
cular makes and models of machines.

(t) to compile relevant technical data and
create proper records of eference relats
ing to, performance of various machines
of different makes and categories, norms
of production therctore, related to speci-
fied job conditions, maintenance and re-
pair costs, depreciation accounts cte. cte.

to arrange for disposal of unscrviceable
equipment or rehabilitation of absolute
surplus items of equipment and spare
parts, through effective co-ordination and
linison with other users of cquipment
in different States /Sectors.

L~
g3
=

11.9.3 Role of users of equipiment

1. Meticulous planning of equipment opera-
tion after making appropriate selection based
on economy studies of ditlerent alternatives
for combinations of equipment telative to well
defined job conditions, quantities of work and
time schedules. ageney of work whether depart-
mwental or contractors ele. etc,
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2. Creating an equipment Organisation based
on principles of specialisation, Jdelegation  of
authority commensurate with latest tcchnolo-
gical developments, operative research or deve-
lopent and method studies ete, ete.

and  enforcement of
principles of Preventive Maintenance through
proper and adequate carctaking of cquipment
and record keeping.

3. Rigid observation

4. Organising unit replacement of compoi-
ents for expedition and economy in repair work.

5. Planning utilisation of cquipment o the
job on long term basis to avoid ity idle time
(for want of work).

6. Training.

7. Creating/establishing  suitable  Materials
management organisations for eflicicncy in pro-
curcment and enforcement of inventory control.

8. Watching technical performance of equip-
ment and costs of operation, maintenance and
repairs so as to cearly determiine the reasons for
inerease incost il any and relative these to im-
provements/measures of control celled oy in
the technical areas.

1410 Computors—A Controllivg Aid for
nomy in Use of Equipment

€Co-

Flectronic computors are becoming dynamic
touls o design planning and management of
construction /production jobs.  These help im-
mensely by integration of enginecring and fiscal
data and in simplifving the process of linding
specilic information pertinent to particular pro-
blems.

‘T'he problem common to adl users of cletro-
nic computors has been the large number of in-
dependent programmes and svstems of program-
mes required to complete a project or runuing
an industry involving cxtensive use of equip-
ment for production. Because the programmes
are independent, the source data must he input
for cach programme although it mav be the out-

put from some previous programme. Fur-
ther  integration has 1o he  developed
of the total engincering  system  which i

delined to preseut the key data trom cach task
performed in the related jobs reflecting clearly
planing, design, construction and maintenance
of a facilivy. Existing programmes keep getting



maodificd or these are written to conform to this
system; and the programmes necessary to link
these existing programmes together are also to
be written.

In relation to cquipment, programmes and
tasks to he performed would include selection
of cquipment production, maintenance and re-
pair, warchouse stock and inventory control,
salary and labour distribution, cquipment own-
crship and operating costs and their distribution,
availability, utilisation and operational effici-
ency of plant and machinery, integration of data
for economic life of equipment cte., ete. Quan-
tities and costs would  be further integrated.
These would clearly illustrate the complexity
of data/information which has to find compati-
bility in use of computors.

The computor approach is new and relatively
untried.  More cxperience is necded in the
practical application of the new approach since
this entails cconomy in time and costs in solv-
ing the complex problems relative to constrne
tion cquipment. In one of the studies made at the
Stanford University, U.S.A., it has been revealed
that computor time is worth about U.S. dollers
ten only while two vears of technician’s time
required for carrying out a particulur exercise
to arrive at a proper result would cost US §
18000. The problem in question related: to
equipment replacement policy (equipment of a
particular category in relation to a specified
item of work).

There is a paucity of knowledge in the area
of construction cquipment policy. More rese-
arch is nceded to give the owner a better op-
portunity to maximisce his profits. 'With more
sophisticated technology becoming available to
develop a policy, it will take a lot of applied
research to put these new ideas into effect. It
will, therefore, be mecessary to train some of
the Engincers in every scctor, using construc-
tion plant and cquipment, in the science of
computation of basic elements and variables
which should be integrated to develop equa-
tions for processing these through the clectronic
data processing machines/computors,  Assistance
in this regard can be sought from Indian Insti-
tutes of Management. A few young Fngineers
conld as well be deputed for training abroad
in this science.  The Department of Civil Engi-
neering, Stanford University, U.S.A. have done

o]
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a lot of rescarch in this particular field, A
number of papers published by Professor James
Douglas on the subject of Economic Replace-
ment of Equipment, obsotescence,  production
by construction equipmeng etc., ¢tc., make a very
useful study of the science hehind the subjects
and the controlling aids that can be gainfully
used for rapid solution to certain problems,
14,11 Views of cminent Indian Engincers on
Pattern of Organisation and Management
of Construction Plant and Equipment

The Members of the Commuittee have also
availed themsclves of the views of some of the
eminent Indian Engincers, who retired as heads
of engineering organisations, or are in top level
management posts.  Thev were kind cnough to
favour the Committee with their views in writ-
ing. The following are the extracts from the
copnnunications received from them: —

Y Shyi M. R. Chopra, ex-Chairman, CWEPC,
Fice-Chancellor, Roorkee Universily

Tor proper maintenance of heavy Plants and
nrachinery, control of spare parts and disposal
of machinery and spare parts, it is considered
necessary that except for major and some speci-
al projects, special units should be set up in
¢ach State. These units should plan for require-
ments and prepare specifications of plants and
machinery required, keep history of working
and overhauling of cach machine, plan for pur-
chase of spare parts requived for overhaul and
ficld repairs, keep inventory of all spare parts
in the unit, look after storage of cquipment
after completion of work at a project, look after
overhaul of the equipment, take action for the
transfer and transport of equipment from onc
project to others and look after disposal and
rehahilitation of surplus cequipment cte.. etc.

‘These units should look after the heavy con-
struction plants and machinery only and not
small items like pumping scts ete.

All projects where the value of the equipment
is over 2 or & croves of rupees should be treated
as units but these may work under the control
of project authorities i.c., there will be a no. of
units in a State.  Fach of the unit should he
under the control of a Superintending Engineer.
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State mav vest with one or more Chief Fngi-

control of the various apits in a
neers, depending upon the number of units in

a State.

2SN GRS Mty Chairman and Mana-
ging Divector, Waler & Power Consullancy
Sevoices (India) Lid.

There should be a Central Mechanical Pool
in each State. Unfortunately in the decade end-
g 1970 in some of the States. some regional
thinking intruded and the Central Mechanical
Unit became fess and less effective in implemen-
ting the ohjectives for which it was created.

The project Mechanical Engineer must be
incharge of the fleet and he must work in close
linison with the project Engineer.  Both must
understand and appreciate cach other’s position
and subordinate their personalitics to the com-
mon good ie., [or performance on the project.
Site warkshops cannot be just servicing in-na-
ture. but also be capable of handling certain
seasonal overhauling and repairs because of con-
sideration of time and cost evolyed in gelting
these operations done at the Cenrral Waorkshops,

Obtaining the spares needed in time cannot
be solved by overstocking spares. "T'his can only
be achicved by allowing cach State 2 small
blanket foreign exchange sanction commensi-
rate with the cost of Plant in use and dearance
of unlifeed spares over 10 veurs. -
S LI Gen. R A Loomba, vetived Engincer-

i Chief Fadn-€s Branch, Army Headguar-

tevs, and presenily, Chairman, Bogrd of

Direcloys of Mis. B, £ M. L.

() Integrated approach.

Use of Plant and Machinery cannot he con-
sidered in isolation. Tt should be considered
as an integral part of the project and its vari-
ous aspects should taken into account from the

planning stage of a project to ity completion.

(il) Selection.

When an equipment is sclected, it should be
tried under local conditions and stitability csta-
blished. Standardisation of cquipment is cssen-
tial to veduce the varieties.

(1) Control,

Plant and Machinery should be under the
Chief Exccutives on the grounds i.c., Superin-
tending Engineer, or Exccative Eogincer. A
Chief Mechanical Engineer is nceded at the
central Headquarter o coordinate all the tech-
nical aspects.

(iv) Provisioning of spares.

We should aim at getting initially at least one
year's maintenance spares in the case of indi-
genous cquipment and two vears mainfenance
and once year's overhaul sparcs in the case of
imported  cquipment. Provisioning procedure
should cnsure that at no stage surpluses or defi-
ciencies occur.

(v) Traininge

Icis imperative that the operators and techni-
cians handling the equipment and Ingineers
incharge also get suitable training.

(vi), Lqaci ponent analysis,

A periodic appraisal of the over-all perfor-
mance ol the machines shoald be carried oy
objectives for the performance of the plants
should be laid down and reviewed occasionally
o sec it these objectives are achieved, A planc
miclligence cell may be established.

A Shvi K. S0 R. Chari, Chief Technical Ad-
VisOY, Ministry of Mines wnd Metals, Gou-
ertment of India,

Development of indigenous manufacturing
capacity ds the only way (o bridge the tremen-
dous gup hetween the availability and demand
for equipment.

Consumption of spare parts for carth-moving
operations iy considerably high and it is for
this rcason that adequate provisioning of spare
parts is important.

Greater emphasis should he Iaid on preven-
tive mainteramce and for this proper training
of operators and maintenance crew iy import-
ant.

5 Shri Moti: Ram, Consullant, Ministry of
Irvigation and — Power,
India.

Government  of

When any Jarge project requiving procure-
ment ol a large amount of machinery s taken



up, it is neccessary to draw carefully list of the
equipment to be procured. This should be
done by the project authorities in close consul-
tation with a senior mechanical engineer who
should preferably he the person to be put in
charge of the mechanical part of the project.
No attempt should be made to economise on
the workshop tools at the cost of efficiency
Where work is spread out mobile workshops
may be arranged to avoid haulage of the units
to central workshop.

Where more than one number of any ma-
chine is required, all the units procured should
be of the same make. This will also reduce
the inventory of spares.

It is preferable to write off a few unused
spares at the end of a machine’s life than to
have an expensive unit put out of commission
for want of a part costing few dollers.

The time of receipt of the various items
should receive special attention so that a unit
of the machincs may not be idle for want of
some category of machine. The opinion of a
senior mechanical Engineer at the planning 'stage
should, therefore, not he lightly disregarded if
he is to be held respensible for the performance
of the equipment, :

A central cell headed by a Mechanical En-
gineer is desirable only if a number of projects
are i progress in a State and frequent trans-
fer of equipment from one project to the others
arc likely.

To be effective, the central agency attached
to C.W.&P.C. should be headed by an officer of
the rank of Chief Engineer, who should deal
directly with the agency at State hcadquarters
where is exists or with the project authority in
other cases.

It should not be necessary for the C.W.&P.C.
to send all foreign exchange applications receiv-
ed from the projects to the Finance Ministry
through the Ministry of 1&P. This process is
time consuming and should be unnecessary if
the central Agency in C.W.&P.C. is staffed with
mechanical engineers of adequate experience
and status.

6 Shri A. K. Char, Consulting Engineer,

The persons incharge of the project should
be given the authority commensurate with the
responsibility.  There should be no divided
responsibility.
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The maintenance and operation of cquip-
ment should not be left to any subordinate
agency.

Irrespective of Lo which discriptive the pro-
ject Manager belonged to, as it is his ultimate
responsibility to deliver the goods, he should
be the person to be entrusted with the organi-
sation management and operation of the Tools
of production assigned to the job. It is for
him in turn to select and entrust the operation
and maintenance of the job to a suitable person
answerable to him.

Subject to the condition of undivided respon-
sibility in a project there must be a well de-
fined organisation within the above frame-work
clothed with adequate power to organise main-
tenance and operate on an agreed overall plan.

14.12 Summary of Observations and Recom-
mendations

In relation to construction plant and equip-
ment, effectiveness of management control is
reflected in optimum utilisation of equipment,
maximum productivity and least cost of the end-
product produccd by the machines. Briefly, this
amounts to production control and economy
control. ‘Organisation’ is the machine of mana-
gement in its achievements of thesc ends. A
system of coordinated activities with- due re-
gard to policies, authorities, responsibilities and
duties/activities makes a sound plan for the
organisation. Functional coordination in plan-
ning, cxecution and review helps controlling
the production and economy provided a Jlevel
and line of authority and the degrez of res-
ponsibility at cach level ave clearly defined for
frictionless operation of the activities,

Management methods and techniques are
continuously getting better to keep pace with
the modern trends in industries the world over;
and the impact of this is clearly felt in all in-
dustries using  the construction  plant and
equipment. However, conceptually the pattern
of organisation leaves something to be desired.
There are certain voids and deficiencies which
arc not in conformity with the basic principles
and objectives of a sound Organisation.

Production control {unction is performed by
getting the job done. The economy control
function 1s limited to controlling the visible
costs only even though this involves a continu-
ous research in methods of improvement
of operations or their management. The basic



requisites of such methods of improvement viz.,
operations rescarch, time and method studies,
methods analysis techniques which require the
stributes of. an acquiestive mind and a pro-
~or attitude to changes, are not fully provided
for.

In order to improve the efficiency in manage-
ment, operation and utilisation of equipment,
it is necessary that the machine of management
Organisation, should be more suitably develop-
ed and greater emphasis laid on method impro-
vement techniques.

Recommendations.

1. For proper management operation and
utilisation of cquipment, the functional control
on operation, servicing, repair etc., of equip-
ment shall be assigned to one suitable organi-
sation only on unitary control basis, under an
Equipment Manager.

The organisation shall be responsible for
selection of equipment, care of equipment, re:
cord keeping, value analysis, cost effectiveness
and defect analysis, besides the normal func-
tion of maintenance engineering.

2. The size of the organisation and the type
of administrative control (defining the life of
heirarchy) shall be determined by the size of
the fleet of equipment value-wise, as per follow-
ing table: —

Equipment value Organisation

(Rupees)
(a) 7.3 million to 10 million Executive Engineer
(b) 25 to 40 million
(¢) 50 to 70 million
(d) Above 70 million

Superintending Engineer
Additional Chief Engineer

Chief Engineer

3. For functional control of large-sized fleets
of equipment concentrated at single locations,
the distribution of work will be so made that
specialisation and economy in investment costs
can be achieved besides ensuring expedition in

repairs {reducing downtime of equipment to
the minimumn) and better quality of repair and

maintenance work.

"4, The personnel supervising the operations
of cquipment should be suitably trained. The
training of the executives should be such as
to make them clearly understand the func
tions of planning, execution and review, in re-
lation to specific positions held by them. The
Foremen, Chargemen, Supervisors and Over-

MGIPCBE—S3—2 CW & PC/ND/75-6s10-76—3500.
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seers should also be similarly trained s¢ .la.
the ‘How’ and ‘Why' of a job can be clearly
understood by them.

5. The syllabi prescribed for  Engineering
Courses in the Technical Institutes and Univer-
sities should additionally cover the following: —

1. Construction methods and techniques.

ii. Selection of equipment for given job ap-
plications.

iii. Planning of equipment for better pro-
duction and economy in end cost.

iv. Maintenance engineering.

v. Equipment economics.

0. Every project estimate shall include a clear
design of the plant lay out and facilities re-
quired based on exercises of economy.

7. Provision for continuous research and re-
vision of the methods for operation of equip-
ment, for improvement of production by ma-
chines, will be made by constitution of the
Operations Rescarch Cell, and/or Time and
Methods Study Cell.

8, Accumulation of performance data pro-
duction and costs shall be made by creating
proper records, under the direct supervision of
an Engincer so that corrective actions, if any
necessary (based on analysis of the information
s0 recorded), can be taken for improvement in
utiiisation, productivity and reduction in costs
in various segments of work.

9. Materials management should be assigned
to properly qualified and experienced persons.

10. Senior officers managing equipment oper-
ations and utilisation shall be trained in net
work techniques so that planning and schedul-
ing of coustruction programmes and operations
and utilisation of equipment could be properly
achicved,

1. Young engineers holding responsible posi-
tions in the management shall be trained in the
use of modern management controlling aids—
computorisation etc. For computorisation to
be possible, assistance shall be taken from the
Management Institutes in the country for de-
veloping a clear list of items of information
ctc, that may be necessary for integar tabula-
tion. Necessary steps for codification of
cost centres and cost elements, which are the
prerequisites for such a programme shall also
be simultaneously taken.
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