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CONSTITUTION AND TERMS OF REFERENCE OF THE
COMMITTEE

The Railway Fuel Economy Enquiry Committee was appointed
by the Government of India, Ministry of Railways, in October 1951
under the Chairmanship of Shri Darab Cursetji Driver.

Terms of Reference

“To examine the supply, consumption and reserve stocks of coal on
railways and to make recommendations for economy in expenditure
on coal used as fuel”

CONSTITUTION OF THE COMMITTEE

(a) 1. Shri Darab Cursetji Driver, President, Coal Consumers
Association of India, Calcutta.—Chairman.

2. Shri R. A. Massey, Member Parliament (Now Member,
Legislative Assembly, West Bengal), Calcutta—-Member.

3. Dr. J. W. Whiteker, Director, Fuel Research Institute. Jeal-
gora, District Manbhum, Bihar.—Member.

4. Shri A. B. Guha, Chief Mining Engineer (Railway Board),
(Now Member-Secretary, Coal Board), Calcutta.—Member.

5. Shri L. S. Corbett, Chief Mining Engineer (Railway Board),
Calcutta.—Member.

6. Shri M. V. Kamlani, Deputy Director (Mechanical) Research,
Railway Board, New Delhi.—Member-Secretary.

(b) Co-opteq Members.—The Committee co-opted Shri P. L,
Verma, Chief Electrical Engineer, Central Railway, for discussion
and advice on matters relating to railway electrification, and Shri
I. S. Malik, Deputy Coal Commissioner (Distribution), for discussion
and advice on matters relating to distribution of coal.

(c) Drafting Sub-Committee.—The drafting Sub-Committee con-
sisted of Dr. J. W. Whitaker, Shri M. V. Kamlani, and Shri Lal Das.

(Memorandum No. E-51C01/11/3, dated 27th October 1951 and sub-
sequent communications issued by the Ministry of Railways regard-
ing the appointment and subsequent expansion of the Committee,
are given in Appendix I).
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RAILWAY FUEL ECONOMY ENQUIRY COMMITTEE
Dated, Calcutta, 24th February, 1953

FromMm SHRI D. C. DRIVER,

Chairman, Railway Fuel Economy Enquiry Committee,
c/o Messrs. Macneill & Barry Ltd., 2, Fairlie Place,
CALCT ™TA,

To Surr F. C. BADHWAR,
Chairman, Railway Board, Ministry of Railways, NEW DELHL

FINAL REPORT

SIR,

I have the honour to submit the Final Report of the Railway
. Fuel Economy Enquiry Committee, appointed under Railway Board’s
letter No. E51C0O1/11/3 of 27th October, 1951.

2. 1 would like to take this opportunity to acknowledge the
valuable assistance given by individual members of the Committee
and to pay tribute to their specialised knowledge and to their co-
operation as a Committee.

3. I trust that the implementation of this unanimous report will
prove useful in effecting fuel economy both immediately and in
subsequent developments.

Yours faithfully,
DARAB CURSETJI DRIVER,
Chairman,
Railway Fuel Economy Enquiry Committee.
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THE RAILWAY FUEL PROBLEM

AND

THE COMMITTEE’S RECOMMENDATIONS
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CHAPTER II—THE SUMMARY OF RECOMMENDATIONS




CHAPTER I

THE RAILWAY FUEL PROBLEM
SCOPE OF THE PROBLEM

The annual expenditure on railway coal amounts to rupees 30'5
crores. This sum is made up of rupees 16-8 crores as the cost of coal
at pithead and rupees 137 crores for transport and handling charges.
The amount of rupees 168 crores may be further divided into
rupees 140 crores for coal consumed in locomotives, rupees 16
crores for coal used in non-loco purposes, and rupees 12 crores as
handling and pilferage losses. Similarly, the incidental expendi-
ture of rupees 137 crores is made up of rupees 12'6 crores for
operating costs for transport of coal and roughly rupees 1'1 crores
for the cost of handling operations, i.e. unloading, stacking and re-
loading. The Committee’s investigations have led to the conclu-
sion that substantial economy (approaching rupees six crores per
annum) can he effected if certain measures are adopted. To under-
stand the problem fully, however, and to achieve proper economy
in the various items of expenditure, it is necessary first to consider
the individual factors conneeted  with. production, preparation,
supply, transport, consumption and handling of ceal. Below we
give a brief statement of the main aspects of the problem. A fuller
analysis will be found in the individual chapters of the report.

PropucTioN AND TRANSPORT

2. The coal industry has developed mainly in the Bengal and
Bihar coalfields, although there are substantial coal reserves in other
regions. This has necessitated (and still necessitates) the transport
of coal over long leads; it has ‘resulted not only in difficulties in
supply to remote regions but also in heavy strain on the rail trans-
port of the country. And it has meant higher transport charges
and consequently higher costs-of coal, a basic commodity in indus-
try.

3. Further industrial development will involve increasing de-
mands for coal, and as the supplies are already throttled by trans-
port inadequacy, it is necessary not only to increase coal preduction
on a regional basis but also to expand and develop the rail transport.
Expansion of rail transport will necessitate additional power, wagons,
rail route capacities, and also caul. We estimate that by 1961 the
country’s coal requirements will have risen from the present figure
of 34 million tons to as much as 52 million tons per annum. Judged
in the context of coal conservation, particularly of metallurgical
and high quality gas coals, the increasing requirements of coal call
for urgent development measures in new coalfields and for the
adoption of modern methods of coal preparation, notably size-grad-
ing and washing. It is moreover necessary to adopt a realistic and
technical approach to coal grading and pricing, and to coal testing
so that the coal producers may ke able to guarantee the quality of
their products.

34 R. B.
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SurpLy AND CONSUMPTION

4. The annual production of coal (1951) was of the order of 33}
million tons; the demands were for 34} million tons, whereas the
transport could handle only 304 million tons. Shortage of transport,
coupled with complicated supply arrangements, has resulted in un-
satisfactory supply conditions. Inspection and testing of coal load-
ings at colliery pitheads have been ineffective, and there has conse-
quently been little control over quality. Furthermore, individual
railway sheds have received coals from numerous and widely spread
collieries and have thus been supplied with coal varying considera-
bly in type, in quality and in physical characteristics. As a general
consequence, coal issues for trip rationing of locomotives have be-
come unreliable, and firing conditions have deteriorated. The
dearth of experienced running staff, consequent on partition of the
country, and stores (loco spare parts) deficiencies caused by the
last war, also lowered the standards of locomotive maintenance and
performance :

5. These conditions have undoubtedly led to fuel wastage. There
is therefore immediate need for—
(i) ensuring regularity and uniformity of type. grade. and
physical characteristics in' loco coal supplies,

(11) treining the operating staff in order to raise standards =f
locomotive operation and maintenance,

{ii1) organising shed and line working to improve engine
availability in service and to minimise fuel consump-
tion in incidental (unproductive) services, and

(iv) introducing proper trip rationing, maintaining correct ac-
counts of fuel receipts and issues, and exercising proper
control over handling, pilferage and other losses.

If action is taken on the above lines, there is no doubt that appreci-
able fuel savirg will result, which in turn will produce proportion-
ate saving in incidental charges. These charges can be further
reduced if production and transport are organised to give short leads
between the collieries and the consuming points.

PoweRr anDp FurL RESEARCH

6. Improvements in locomotive design will give further subs-
tantial economy in coal consumption. The early locomotives of
BESA type had an overall thermal efficiency (to rail) of 44 per
cent. the modernized BESA types have 51 per cent, the earlier IRS
types 52 per cent. and the latest IRS locomotives 64 per cent.
Thermal efliciency can be increased by raising boiler pressures and
temperatures, by enlarging furnace proportions, by providing over-
all thermal insulation to reduce radiation losses, and by the applica-
tion of special fuel saving devices. Railways in other countries have
attained thermal efficiencies of over 9 per cent. in steam locomotives
of simple expansion type, but there is a tendency for the locomotive
design to become unduly complicated. From research and investi-
gations in India, it appears possible to achieve thermal efficiencies
of over 7 per cent. without jeopardising simplicity of design and re-
liability in performance,.
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7. In view of the annual expenditure on railway fuel and of the
increasing traffic demands, there is clearly considerable scope for
useful research on the power and fuel problems of the Railways.
The need for curtailing coal requirements in favour of certain in-
dustries and for expanding rail transport to meet the increased
traffic, which is inseparable from the industrial developiment of the
.country, warrants recourse to forms of power other than steam
traction in certain regions. It is necessary continuously to examine
the scope and advantages of steam, electric, diesel, and gas turbine
traction with special reference to recent developments and improve-
ments and to the requirements and needs of the country.

INVESTIGATION AND WORK OF THE COMMITTEE

8. A questionnaire was issued to Railways in November 1951 and
‘a supplementary questionnaire was issued in 1952, (see Appendix
1). The Committee held 32 sessions (some of several days) and
consulted Railways, Coal Commissioner’s Organisation, Representa-
tives of Colliery Associations, Officers of the Planning Commission
Secretariat, Port Authorities ete. The Committee or its individual
members paid several visits to railway headquarters, junction yards
and transhipment points, running sheds, colliery base stations and
coalfields, ports handling coal traffic, etc. Particulars of the visits
and meetings are given in Appendix 2.

9. Preliminary investigations into supply-conditions on railways
revealed that the Southern Railway was suffering great hardship in
the supply and cost of coal. The problems pf the South were accord-
ingly.given early atfention. By April 1952 the Committee submit-
ted an Interim Report (dealing mainly with existing supply condi-
tions and their ratioralisation), which was circulated to Railways
and to the Coal Commissioner for comment. Later. discussions were
held with General Managers and Departmental Heads of Railway
Administrations. On the suggestion of the Committee a firm of
Chartered Accountants, Messrs, K. S. Aiyar and Company, Bombay
was appointed to examine the coal accounts of the Western Railway,
with the object of obtaining expert opinion on the existing system
of maintaining railway fuel accounts and suggesting improvements.
Their report was found useful in making our recommendations in
Chapter XIII on Fuel Accounts and Statistics.

PLAN OF THE REPORT

10. Railway fuel problems cannot be considered as a detached
issue. The consumption of coal on railways absorbs nearly one-third
of the country’s total production, and has a powerful influence on
the conditions of production, supply. and transport of coal. Accord-
ingly, the Committee has suggested short-term and long-term meas-~
ures to improve the existing conditions and to meet future require-
ments adequately. These recommendations concern (1) production,
(2) supply and transport, and (3) utilisation, and follow this order
sn the report.
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11. The report is submitted in two volumes. Volume T is the
body of the report and contains the main recommendations of the
Committee. Volume II comprises the relevant data in the form of
appendices to the various chapters of Volume I. The body of the
report, Volume I, is divided into four parts. Part I discusses the
scope of the railway fuel problem and contains a summary of the
Committee’s recommendations. Part 11 deals with the country’s
coal  resources, the existing and future production and
demands of coal. the need for regional development of coal produc-
tion; it also contains a section on the grading, pricing and prepara-
tion of coal. Part III covers the varioug aspects of the problems of
supply and transport. Part IV examines measures to exercise con-
trol over consumption and losses of railway coal and discusses the
need and advantages of developing different types of traction. In
this part also the system of maintaining and preparing fuel accounts
and statistics is examined, and the setting up of fuel control organi-
sations and training centres is considered and commended.



CHAPTER 1I
SUMMARY OF RECOMMENDATIONS
PRODUCTION OF COAL (REF. CH. I1I)

12. The Committee hag briefly surveyed the position regarding
reserves, production, and demands of coal in the country during the
next ten years. It is estimated that the cpuntry’s demand for coal
will rise from about 34 million tons in 1951 to 52 million tons in
1961. The Committee considers that the production of coal in the
country must now be developed in a planned manner so that each
of the ten zones, into which the country has been divided for the
purpose of coal supplies (see map at page 23) becomes self-sufficient
as far as practicable. It has recommended that—

(1) Immediate steps should be taken to develop the outlying
fields, particularly in Vindhya Pradesh, Madhya Pradesh
and Hyderabad State, in order to meet as far as practi-
cable the requirements of Western and Southern India
and a part of Rajasthan. Northern India and the rest

of Rajasthan may draw upon the coalfields of Bengal
and Bihar, .

(ii) The lignite resources in South Arvcot, Madras, should be
developed without delay,

(iii) Coal production in the Assam ang Orissa States should
ke such as will meet the requirements of these states;

special qualities of coal, however, may be obtained from
outside sources,

(iv) Production of high grade non-caking coals should be in-
creased in the Raniganj and Karanpura coalfields in
order to release caking coals for (a) Metallurgical pur-
poses and (b) feeding the export market,

(v) Government collieries at Kurasia, Deulbera and Talcher
should be developed and extended by acquiring new
areas without delay, wherever possible, and

(vi) Properties should be immediately acquired and Govern-
ment Mines opened up in the Karanpura and Korba
Coalfields.

GRADING AND PRICING OF COAL (REF. CH. 1IV)

13. The Committee has stressed the need for regular and frequent
regrading of coal seams, and for continuous testing at pitheads of
the quality of coal loaded. Moreover, the existing system of grad-
ing and pricing of coal is unsatisfactory and needs revision. On
this issue the Committee has suggested a new approach, It is also

5
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necessary to grade the coals of the outlying flelds, hitherto un-
graded. The Committee has, accordingly, recommended that—

(i) An Official Committee under the Coal Board should be
appointed immediately to examine in detail new pro-
posals for coal grading ard pricing. The Fuel Research
Institute and the Ministry of Railways should be re-
presented in this Committee,

(ii) Prompt steps should be taken to grade the coals of the
outlying fields, and

(iii) Arrangements should be made to ensure continuous test-
ing at pitheads (by Collieries) of the quality of coal
loaded.

PREPARATION OF COAL (REF. CH. V)

14. In view of the urgent need. for (a) conserving the country’s
~esources of high grade coals, (b) economy in fuel consumption, (c?
economy in transport, and (d) consistency in supplies. the Commitiee
considers it essential to adopt eoal preparation measures, such as
washing and sizing of coal. The acvantages of these measures and
the difficulties in their adoption have been discussed in detail. The
Committee has recommended that—

(i) Different types of Pilot Washing Plant should be installed
at the Fuel Research Institute without delay to obtain
evidence on the most suitable and economical types for
coals of different washability characteristics,

(ii) Government should fake steps to explore the possibilities
of coal washing and to set up Washing Plants at select-

ed sites.

LIGNITE OR BROWN COAL (REF. CH. VI)

15 The Committee attaches importance to the development of
lignite in the South Arcot District. Madras. This development will
give relief to the Scuth of India. which ig at present suflering
seriously in the matter of supply and cost of coal. The Committee’s
recommendations are that—

(i) High priority should be given by Government to the
mining and exploitation of the South Arcot lignite and
to the establishment of thermal generating plant and
industries in the vicinity of mines,

(ii) Steps should be taken to draw upon the experience and
knowledge of Brown Coal mining in Germany, where
the problems of water infiltration and handling have:
been solved,

(iii) Selected Mining Engineers from India should be sent to

gain experience of the methods employed in working
the Brown Coals of Germany and Australia. and
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(tv) Researeh should be undortaken into (a) the best method
of using the lignite in locomotives (including Gas Tur-
bine type) ang in industrial plauats, and (b) problems
of b‘:_ﬁquetting, Gasification, Carbonisation and Hydro-
genation.

LOCO COAL REQUIREMENTS (REF. CH. VI

16. The existing method of estimating loco coal requirements on
the basis ol “services on which locomotives are employed” is un-
satisfactory. A rational method. based on the research carried out
bv the Cen‘ral Standards Office for Railwavs, has been suggested.
The Committee recommendg that—

(i) Loce Coal requirements should be estimated on the basis
of the suitability of each grade of caking or non-caking
coal for different categories of locomotives, adjustnients
heing made for accepting inferior ceals from nearer
sourcees,

(ii) Efforts shon!d be made io exclude fram the future Loco
Ceal vregrammes, as-far as transport permits, coals
whose calerific value is belsw 11500 BTU/LB, and

(iii) The use of low grade coals (caloriiic value below 11500
BTU/LB) on shunting locomotives should be gradually
discontinued; distriets or zenes which receive supplies
of coal cver long leads should receive prior attention,

EXISTING SUPPLY CONDITIONS (REF. Cli. VIII)

17. Under the existing  arrangements individual  sheds  receive
coal {rom numercus sow ces, resulting in brregular supplies and lack
of consistency in grade and physical chavactoristics of coal used.
Conscquerntly, it is not possible to oxercise proper contrel over
consumptiion of coal in locomotives, The Committee has according-
Iv recommended that immediate action be taken to re-orvganise loco
coal supplics so that the following conditions are salisfied:—

(i) Qualitv.—Efficient contrel is exercised on the gquality eof
coal so that supplies made to railways are in accordance
with specifications. :

(ii) Supply and Grouping —Districts or zones of a Railway
receive eoals from fixed sources, a source being either a
group of collieries or a single colliery. The collierle=
selected to form a group should be on the same ‘Pilet.
They should be chosen so that the mixing of their coals
may be done wiihout causing combustion trouble. The
guantities drawn from each group towards Railway
supplies shculd@ be guaranteed in advance.

(iii) Distribution and Grouping.—As far as practicable, coal for
any consuming point on a Railway should be obtained
from the nearest group source. The group and the con-
nected base station are sueh as will permit the move-
ment of coal to districts er zones without entailing much
marshalling at base stations (and enrcute) and without
invslving cross movements.
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FUTURE LOCO COAL SUPPLIES (REF. CH. IX)

18. The Committee is of the view that, even if the existing
inspection organisation with the Coal Commissioner is strengthened,
it will not be possible to ensure quality in loco coal supplies. The
responsibility in respect of quality should be fixed on the collieries
themselves, and railway supplies should be obtained under suitable
contract conditions. It is essential to set up machinery for scrutinis-
ing the offers made by collieries and for allocating supplies to rail-
ways, due regard being given to their individual requirements and to
the transport available over different routes. It has accordingly
been recommended that—

(i) The Railways should in future select their own coals by
inviting offers from collieries and by arranging for
supplies on contract basis,

(ii) A standing Loce Coal Committee should be set up to
undertake all work connected with the framing of Loce
Coal programmes, inviting offers from collieries, for
scrutiny and acceptance, allocation of their approved
offers according to the supplies and transport available.
the Committee sheuld consist of representatives of Rail-
ways, the Ministry of Railways and the Coal Commis-
sioner. The Chairman of the Railway Board or his nomi-
nee may act as Chairman and the Chief Mining Engi-
neer, Railway Board as member-Secretary of the stand-
ing Loco Coal Committee, and

(iii) In order to simplify and rationalise transport and to en-
sure regular and reliable supplies of coal to Railways,
steps should be taken to introduce the system of group-
ing cellicries, with distributing centres {o serve as pri-
mary receiving points in respect of supplies t0 Rallway
zones. A sample distribution plan is given in Appendix
13.

SUPPLY Oi" COAL TO THE SOUTH (REPF. CH. X)

19, The Commitice has given atiention to the coal problem of the
Southern Railwey in the matter of supply and cost of coal. To
relieve fuel shortage in the Scuth a five year plan has been evolved
indicating the necessary development of the outlying fields and rail
transport. The first phase of the plan involves the extension of
transhipment facilities or of dumps, and the provision of additional
250 broad gauge and 60 metre gauge wagons, along witl necessacy
locomotive power. and rail route facilities for carrying increased
guantities of both loco and public coal. A net reduction of about
rupees 26 lakhs per annum in the cost of loco coal is expected on the
completion of the first phase of the plan. On the complguon‘of the
plan in five years, the net saving in the cost of loco coal is estimated
to be of the order of about 33 lakhs annually. As an immediate
measure attention should be given to the full loading of the wagons
tincluding the two ton over-load allowance) especially when dealing
with the Singareni coal and coal supplies to the South, where it

would appear that there is the greatest need of this measure and




where the maximum advantage will accrue—and immediately. The
Committee has recommended that—

(i) Wagons should be loaded to maximum permissible degree;

(li)' To meet the fuel requirements of the South, the Govern-
ment should give priority to the development of
Talcher, Singareni and CP/CIC coalfields; and

(iii) The Ministry of Railways should immediately undertake
the development of the junction yards and line capaci-
ties along the rail routes from the above-mentioned out-
lying fields to the South.

TRANSPORT DEFICIENCIES (REF. CH. XI)

20. The transport available for coal is at present short of both
demands and production of coal in the country. The position is
worsened by geographically unbalanced production of  coal,
necessitating the movement of coal over long leads. The demands
are expected to increase progressively by 50 per cent. in the course
of the next tep years. It is; therefore, essential to expand rail
transport accordingly. The Committee has evolved short-term and
long-term plans for this purpose and has also suggested the revision
of the existing system of allocating and allotting coal supplies and
wagons. With a view to ensure efficient utilisation of the available
transport and its expansion it hag recommended that—

(i) A “Standing Coal Transport Planning Committee” should
be set up, consisting of the representatives of the Minis-
tries of Railways and Productien and eof the Planning
Commission to undertake necessary planning in respect
of coal transport, and to ensure that due importance is
glven to coal (and other goods) transport in the econo-
mic development of the country.

(ii) Wagon turn-round and carrying capacity should be im-
proved by—

(a) Allocating co2l orders colliery-wise and pilot-wise in
order to formm block Ioads. The colliery and consuming
areas should be in zones and rationally linked up to
afford movement of block loads along specified
directions.

(b) Ensuring thai wagons are fully loaded to the carrying
capacity and that full use is made of the two tons
overload allowance. For the purpose ihe Measuring
Gauge, shown in Appendix 20 or a similar device
should be adepted.

(c) Removing fransport “Bottlenecks” and improving line
capac1t1es as recommended in the short-term and long
term pians.

(iii) The existing practice of allocating- coal orders and wagons
should be modified to give effect to regional distribution
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of coal, as far as poessible, and to incorporate the follow--
ing features—
(a) Allocation of coal orders on the basis of wagon availabi-
lity.
(b) Linking of supplies with specified supply sources and
colliery base stations.

(c) Advance programming of public supplies on a quarterly
or half yearly basis.

(d) Provision of a “cushion” of 200 wagons daily for the
Bengal and Bibar coalfields and 50 wagons daily for
other coalfields to meet emergent demands, the allot-
ment of this number being left to the discretion of
the Ceal Commissioner.

(iv) A railway officer of senior administrative rank (director)
should be immediately appointed and housed in the
office of the Coal Commissioner. He should function ags
Liaison Transpori Officer and make day to day allot-
ment of wagons in_ collaboration with the Coal Com-
missioner.

CONTROL OVER CONSUMPTION AND LOSSES OF RAILWAY

COAL (REF. CH. XII)

21. Of the total railway woal supplies of about 10-5 million tons.
855 per cent. is consumed in locomotives, 9-5 per cent. is uscd in
non-toco purposes, and the balance of 7 per cent. is lost in handling
and pilferage. An analysis of all the direct and indirect factors
atfecting (a) the consumption of coal in loco and non-loco purposes,
(b) the losses of coal by pilferage and in handling. and (¢} the
expenditure incurred in handling coal, incdicates that fuel consumup-
tion (including losses) can be veduced by about 20 per cent. of the
total railway supplies by the adeption of the proper economy mea-
stives dealt with in the reportl T These measures can be progressive-
ly ertforced only through adequately staffed and independent fuel
control organisations. A saving of about rupees 6 crorves annually
will result in the course of the next five years, on the basis of the
present railway fuel bill. Additional economy can be achiceved
through improvement in steam locomotive design and application ot
fuzl saving devices. These featuves constitute a continuous and long-
term process and the extent of resultant economies will depend
largely upon experimental investigalions and research. The Com-
m’tice has recommended that—

(i) More attention should be given to provide proper stacking
facilities and stacking ground and to the adeguate
stacking of all supplies as a check on consumption and
pilferage, and )

(i) Immediate steps should be taken to set up machinery for
giving effect to the proposed economy measures, which
can be broadly divided into—

(a) Control over consumption, and
(b) Power and fuel research.

The control measures should be the function of the fuel contrel

organisations, and power and fuel research should be the con-

cern of the Railway Testing and Research Cenire, working in
collaboration with the Fuel Research Institute.
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FUEL ACCOUNTS AND STATISTICS (REF. CH. X1lI)

22 At present the fuel accounts maintained by different railways
do not properly and adequately accpunt tor coal purchases, stocks,
and issucs: nor is it possible tfrom The fuel consumption and train
operation stalistics. as now prepared, to locate and define the causes
ol unusual fluctuations in coal consumption or in operational efficien-
cy. The Committee has pointed out certain defects and indicated
the line of reform in the existing system ol maintaining and pre-
paring fucl accounts and statistics. At the Committee's instance, a
firm of Chartered Accountants was appointed by the Railway Board
to cxamine the fuel accounts of the Western Railway. The Coms-
mittee has briefly commented on the report, submitted by the
Chartered Accountants, and has recommended that early steps
should be taken to--

(i) Examine the report of the Chartered Accountants in the
light of the Committee’s remarks with a view to evolv-
ing a simple and effective system of fuel accounts for
adoption on all the Indian Railways, and

(ii) Enlarge the scope of railway fuel statistics so that the
effects of various direct and indirect factors affecting
coal consumption are adeguately brought out by the
statistical fizures.

DIFFERENT TYPES OF TRACTION AND POWER AND FUEL
RESEARCH (REF. CH. X1V)

23. The need for enstring cconomic utilisation of the country’s
assets in fuel and power, and for providing such types of locomotives
as will meet the growing intensity of traffie, has prompted the Com-
mittee to make a study of the scope of different types of traction in
Tndia.  The charactevisties and  relative  cconomics of  steam,
electrie, diesel. and gas turbine traction have been cxamined. The
Committee has alse shown the need for power and fuel research. It
has recommended that—

(i) Electrification of the under-mentioned sections should be
eiven consideration—

Railzay Sectioin to be Fleerrified Rowre Miles
Fastern . . . Suburban Services—-

7 Hon I‘uh Division . . . . 151

i sealdab Division . . . 118

Main Line—

7 Burdwan-Gava . . . . 242
1Y Crava-Moghabsarat. . . . 125
Cenral . . Tgatpuri-Bhusaval . . . . . 192

SExtension of the present Blearified Section
Prmbav-Teatpion)
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Ratlway Seciion to be Electrified Roure Miles

“Southern . . Quilon-Ernakulam . . . . 96
Madras-Trichinopoly . . 358

Madras-Bangalord . . . . . 222

Madras-Bezwada 2638

' Western . . Virar-Ahmedabad . . . . . 271

(Extension of the present Electrified Sec-
tion—Bombay Central-Virar).

Morthern . . Delhi-Ambala . . . . . 123
2187

(ii) Steps should be taken to introduce—

(a) Diesel traction on the Saurashtra section (Gondal
Division) of the Western Railway,

(b) D.iesel light railcar services on suitable sections, and

(c) Diesel power for shunting services.

(iii) Power and fuel research should be enlarged and intensi-
fied to—

(a) establish the reliability, in oneration and maintenance,
of design improvements in brder to expedite their
incorporation in future steam locomotives,

(b) develop other types of locomotive power to meet the
growing trafiz requirements of the counfry most
efficiently,

(¢) develop designs of gas producers, using coal or coke, for
ratings upto 409/500 H. P. in order to give impetus to
dieselisation of railcar and shunting services,

(d) investigate the possibilities of using lignite in steam
locomotives and in gas turbines, :

(e) develop designs of combustor and heat exchanger
suitable for Indian coals, to facilitate the adoption of
external combustion gas turbine locomotives, and

(f) determine the performance and advantages of the high
tension 50 cycle A. C. system for eleciric traction.

{iv) Early action should be taken to set up a “Standing Rail-
way Power and FElectrification Planning Committee”,
consisting of representatives of the Ministry of Railways,
the Planning Commission, and the Central Water and
Power Commission, for '
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(a) Ensuring coordination among the authorities responsible
for industrial, power, transport, fuel and other national.
developments,

(b) Initiating, scrutinizing, and recommending the execution
of railway electrification and dieselisation schemes in
-a specified order of priority, and

(¢) Examining the possibilities of indigenous manufacture
of machinery and components to meet the mainten-
ance requirements of electric, diesel and other types of
traction,

FUEL CONTROL ORGANISATIONS AND TRAINING CENTRES
(REF. CH. XV)

24. As already indicated, there is scope for substantial reduction.
in consumption and losses of coal on railways. The Committee is,
however, convinced that an effective and continuous economy
campaign cannot be organised without adequately staffed and inde-
pendent fuel control departments and without proper training of
staff. There is an urgent need for developing central and regional
fuel control organisations and training centres. The Committee has.
recommended- the immediate setting up of:—

(a) Six regional fuel control departments,
(b) A central fuel directorate,

(¢) Six regional fraining schools, and

(d) A central training school.

The set up of the regional and central fuel control organisations are
discussed in paras. 422 and 430.  The annual expenditure on this
account is estimated to be rupees 29 lakhs against the expected
annual saving of rupees 6 crores,
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CHAPTER I
COAL RESERVES, PRODUCTION AND DEMAND
REGIONAL COAL RESERVES

25. The map at page 17 shows the regional reserves and produc-
tion of coal in the country. The known reserves* are of the order of
44,000 million tons, about half of which (24,500 million tons) are
located in the Bengal and Bihar States, one quarter (11,000 million
tons) in the Indian Peninsula embracing Vindhya Pradesh and
Madhya Pradesh, and the balance (20 per cent. or 8,500 million tons)

in the remaining outlying fields. The location of the coal reserves
in different regions is as follows.

LienrtE or Brown CoalL

26. Lignite of good quality is found in Bikaner and in Madras
State. The reserves of the Bikaner lignite are estimated at about
10 million tons. The reserves of the South Arcot lignite, Madras,
are estimated at over 2,000 million tons. The calorific value, air-
dried, ranges from 9,000 to 10,000 Btu per lb. Lignite is discussed
more fully in Chapter VI of this report.

Brruminous CoaLs

27. The coals of the Bengal and Bihar and outlying fields are of
the bituminous quality, falling under caking and non-caking cate-
gories. The caking coals are largely produced in the Jharia, Giridih
and Bokaro coalfields, although certain large deposits also occur in
the Raniganj field (Western Side). Such coals are comparatively
low in moisture and volatile matter. The estimated reserves of good
quality caking coals. suitable for manufacture of metallurgical coke,
are of the order of 1,300 million tons. Those of lower quality (but
still caking coal) are approximately 1,500 million tons (total 2,800
million tons). If washing, blending, and compulsory stowing are
adopted, the amount of good quality caking (i.e. coking) coals can be
taken as 2,000 million tons. Total available coking coal thus amounts
to about 5 per cent. of the known total reserves in the country, and
about 10 per cent. of the workable coal.

*The reserves are estimated by the Geclogiczl Survey of India for a working depth of
1,000 feet except in the case of Renigenj end Jharia coalfields where reserves up to a work-

ing depth of 2,000 feet have been taken. Seams of thickness less than 4 feet have not
been included in these estimates,

With present day production methods. the extractable quantities of coal may be tzken
as rougkly 5o per cent of the total coal reserves. Adequate stowing and gocd mining
practice can, however, raise the extractatle reserves to about 70 to 90 per cent of the
total est'mated reserves, depending upon natural conditions.

17
34 R. B.
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28. The coals of Assam are of a bituminous variety, but are un-
usually high in volatile matter (40 to 50 per cent.) and contain 2 to 6
per cent, of sulphur, mainly organic. The ash is low, 2 to 6 per cent.
and the moisture is of the order of 1 or 2 per cent. The calorific value
of the coal as mined is about *14,000 Btu/lb. The estimaterd reserves
are of the order of 2,000 million tons but may be far more. The coal
reserves in the Garo Hills ete. are not known definitely. The Assam
coals are generally of a caking type but they do not give a strong
coke suitable for blast furnace work, even neglecting the high
sulphur,

29. The data collected by Geological Survey in 1950 places non-
caking and semi-caking (Bituminous quality) coal reserves at about
39,000 million tons, They are located as follows: —

Bengal and Bihar Coalfields. : 3 Y . 21,743 million tons.
(mainly Raniganj and Karanpura).

Outlying Coalfields.

Orissa . . . 240 million tons
Central India . . 5629 million tons.
Pench Valley . . 103 million tons.
Chanda Valley . . 5357 million tons. 17,371 million tons.

Godavari Valley (includ- 4042 million tons.
ing Hyderabad State)
Assam Coalfields . . 2000 million tons J

39,114 million tons.

30. The non-caking and semi-caking coals of the Bengal and Bihar
coalfields (Raniganj, Jharia, Bokaro and Karanpura) are of good
quality with ash generally below 20 per cent. but those of the outlying
fields range from superior quality, with ash as low as 10 per cent. to
inferior quality with ash exceeding 30 per cent. Much of the coal in
the outlying flelds, however, appears to be of inferior quality.

REGIONAL PRODUCTION

31. The total annual production of coal was about 28 million tons
in 1939. It dropped to about 25} million tons in 1944 but rose to 333
million tons in 1951. Table 1 gives for 1951 the region-wise annual
production of caking and non-caking coals in each of the zones shown
in the map.

*14,500 Btu/lb. on a pure or unit coal basis.
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"TaBLE 1

ZONAL ANNUAL PRODUCTION OF CAKRING/NON-CAKING
COALS IN 1951

Production of coal

Zone “States comprising a zone million tousfannum
No.
Caking Non- Total
caking

or
Semi-caking

I Madras, Mysore, Travancore Cochin and
Coorg.

‘2 Hyderabad . . . . . . Ie2 I-2
3 Bombay, Saurashtra and Cutch .
P4 Madhya Pradesh, Vindhya Pradesh  and " 33 38

Bhopal.
5 Madhya Bharat, Rajasthan-and Ajmer . 004 *0' 04
-6 East Punjab, Pepsu, Delhi, Kashmir and

Himachal Pradesh h 1 i .
7 Uttar Pradesh 4 / ¢ A
8 Bengal and Bihar . ; 4 3 . 12°6 14°8 27°4
9 Orissa . . . . } . . 0§ 0'5
10 Assam, Manipur and Tripura [ . oS (K1

12+6 20° 84 33'44

*Lignite.

32. The existing region-wise production in the country is un-
‘bpalanced. For instance, the coalfields in Bengal and Bihar (zone 8
in the map) produce about 274 million tons, which is 82 per cent of the
"total output. The coalfields of Vindhya Pradesh and Madhya Pradesh
{zone 4 in the map) produce 3-8 million tons or about 11 per cent. of
the total output. The remaining coalfields in Hyderabad, Assam,
Orissa and other States (zones 2, 5, 9 and 10) produce 2-2 million tons,
or about 7 per cent. of the total output. Reserves of lignite in zone 1

are not yet exploited. The remaining zones (Nos. 3, 6 and 7) have
no coal reserves,

.PRESENT AND FUTURE DEMANDS

33. The actual supplies made to different consumers in 1951
‘against aggregate demands of 344 million tons and annual production
of 33% million tons, have not exceeded 31 million tons per annum
including about 2 million tons consumed by the collieries. Supplies

have fallen behind production and demands because of transport
shortage caused by—

(a) unbalanced production, requiring transport of coal over
long leads and thus involving uneconomic utilisation of
the available transport, and
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(b) actual shortage of wagons, bottlenecks over rail routes,.
and unsatisfactory locomotive power,

The transport problem is dealt with in Chapter XI.

34. Table 2 below gives our forecast of the requirements of princi-
pal consumers of coal in India in the year 1961; the approximate -
gquantities supplied to them in 1951 are also shown for comparison.

TaeLE 2

ANTICIPATED DEMANDS (1961 COMPARED WITH PRESENT
SUPPLIES (1957

Present Supplies Anticipated Demands -

1951 1961
(Million tons) (Million tons)

Railways . . . . . 10°§ 13°0

Mills, factories and Engineering Works 30 55

Electricity generation . : 3 25 45

Cement works . . 1 3 05 .
Brick burning . . . ; 10 >

Iron and Steel . . : X 40 80

Chemical and Gas Works . 4 0*s 20

Glass Works, Potteries and Refrac-

tories . . . 5 3 1'0 2°0

Bunker and Export . 5 2 30 50

Domestic requirements . 3 ¢ 2°5 50

TOTAL . 28'5 5070

Collieries . . 2°0 20

30°5 52 0

It will be seen that both preduction and transport have to be-
developed for the supply and distribution of about 50 per cent. more
coal in the course of the next 10 years. The basis of these estimated
future requirements is discussed below.,

RarLways

35. With the increase in the demands of coal for industrial and
domestic purposes additional transport will be required to move more
coal and goods. Making allowance for increased use of road and
river transport, the demands on rail transport may be expected to
increase by 2 per cent per annum or roughly 20 per cent. cver a pericd:
of ten years. Railway electrification is not likely to extend over a.
route mileage of more than 5 per cent. and steam traction will con-
tinue to predominate for a fairly long time. Consumption of coal on
railways may therefore be expecied to go up fo 13 million tons a

year, i.e, 20 per cent. more than the present consumption. This is a..
conservative estimate,
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MivLs, FACTORIES AND ENGINEERING WORKS aND COLLIERIES

36. With the development of electricity grids, more factories, mills
and engineering works will come under electrification. But new mills
and factories are also expected to be established and therefore no re-
duction is expected in the demands of coal for mills, factories or
engineering works in spite of a greater measure of electrification. The
same applies to collieries. The consumption of coal for heating and
processing in mills and factories is, however, expected to increase by
about 2-5 million tons.

GENERATION OF ELECTRICITY

37. The present consumption of about 2-5 muilion tons of coal by
public utility power stations, represents nearly 1,100 Mega-Watts of
installed capacity of coal-burning thermal plants in the country.
With the power projects, both hydro and thermal, now being develop-
ed the total installed capacity by 1960 is expected to reach 4,000
Mega-Watts, of which approximately 1950 Mega-Watts (about 49 per
cent.) should be thermal. A part of this thermal capacity is intengtead
to level up the seasonal fluctuations in the hydro-electrie grid systems.
The thermal power capacity should therefore increase Ly 80 per cent.
by 1960 and coal requirements for generation of electricity may be
increased accordingly.

CeMENT WORKS AND Brick BURNING

38. The quantity of coal now supplied is 1-5 million tons a year.
The actual demands even today are for about 44 million tons, and these
demands (particularly for brick burning coal) are not being fully met
due to shortage of transport. Building construction’ schemes con-
nected with industrial and agricultural developments in the next ten
years will force the issue and make a demand for a minimum of 5
million tons a year on this account,

IRON AND STEEL WORKS
i

39. The present demands of high grade caking coals are.of the
order of 4 million tons. With the setting up of new plants and the
expansion of the existing plants in the course of the next ten years,
the requirements of high grade caking (i.e. coking) coal may be ex-
pected to be doubled.

CHEMICAL AND GAS WORKS, Grass WORKS, POTTERIES AND REFRACTORIES

40. Considerable developments are envisaged in the field of
Chemical Engineering and Gas Supply for various purposes. An
estimated annual demand of 2-0 million tons against the item in tea
years will not be on the high side. Similarly the demand for coal is
expected to increase to 2 million tons for Glass Works, Potteries and
Refractories.
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BUNKER AND EXPORT

41. Supplies against Bunker and Export have now reached the-
level of about 3 million tons. Bunker demands, which average at 07
million tons, may increase to 2-0 million tons as coastal and deep sea
shipping will expand and more foreign shipping is expected to touch
Indian Ports during the next ten years. Both caking and non-caking:
coals are now exported. In the last three years the export quantities
have nearly doubled. Export coals have of necessity to be of superior-
qualities, and as long as high grade caking coals are produced in excess
of the indigenous metallurgical requirements of the country they
will probably be exported. After a few years, however, the present
output of high grade caking coals will all be required for production
of metallurgical coke for India, and export market may then have to
deal mainly with high grade non-caking coals. Accordingly, the de-
mands of coal for bunker and export in the next ten years are esti-
mated to be about 5 million tons a year.

DOMESTIC REQUIREMENTS

42. The present annual supply of soft coke in the country is of the-
order of 2 million tons and the coal required to produce this quantity-
of soft coke is roughly 2:5 million tons. Calculations show that
for a consumption rate of, say, 2 maunds of soft coke per family of
five members per month, the annual requirements of this fuel for a
total population of 340 millions would be about 60 million tohs, and’
those of the coal for producing it about 80 million tons. A very small
percentage of population in the country (mainly urban populatién}
use soft coke for cooking and other domestic purposes. With improved
living conditions for the urban population, there should be progressive
increase in the demands for soft coke. To some extent these demands
will be offset by gas and electricity, but we estimate that in the next
ten years about b per cent. of the country’s population will be using
soft coke as domestic fuel. The demand for coal for producing soft
coke may therefore be expected to reach a figure of at least 5 million
tons. The use of cow dung as fuel by the rural population is robbing
the country of valuable natural fertiliser. It is therefore desirable
to encourage the rural population to use soft coke in place of cow
dung. As a measure against wasteful deforestation, it is essential
to encourage the use of soft coke in the place of wood, which is now
being consumed in considerable quantities as domestic fuel by both
urban and rural population. Any drive in this direction will further

increase the demand for coal for producing coke, but we have not
taken this into account in our estimates.

PRODUZTION PLAN

ZONAL DEVELOPMENT

43. In ten years time the demands are thus estimated to increase
by 50 per cent. Unless therefore the problem is immediately tackled
and adequate plans are made, the position will become chaotic. The
developmant of production on a rational basis and the expansion of
transport have to go hand in hand. The present unbalanced pro-
duction of coal in the country imposes an unnecessary strain on the
available transport as the coal has to be carried over long leads.
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For instance, at present transport has to be found to move coal from
Bengal and Bihar to the extreme South and extreme West of India.
This can be largely avoided if the outlying fields are sufficiently
developed.

44. The map at page 17 embodies a plan for rationalising pro-
duction. It envisages the division of the country into ten zones,
each zone becoming as far as practicable self-sufficient in the matter
of coal supplies or drawing its requirements from its nearest neigh-
bour. This is essential not only to effect economy in transport of
coal but also to ensure supplies to industries at relatively low cost,
and thus to help industrial development. For each of the ten zones
shown in the map there is a small table, giving the estimated reserves,
present production, target production in 1961, present demands (1951)
and demands anticipated by 1961. These figures have been worked
out on the basis of the available evidence and the anticipated require-
ments of each zone, keeping in view the likely development of each
zone. Table 3 shows the various States grouped into ten zones, the
present production of each zone, the target production in 1961, the
anticipated demands in 1961 and the anticipated surplus or deficit in
each zone in 1961.

TABLE 3
ZONAL PRODUCTION AND DEMANDS

(All figures are in million tons/annum),

Surplus(+)
Zone States comprising a zone; Present Target | Anticipa- | or Deficit
No. produc- produc- ted (—-)pro-
tion tion |(Demand | duction
(1951) 1961 1961 in each
zone
| 1961
I Madras, Mysore, Travancore S
Cochin and Coorg . . I'2 31 —1'9
2 Hyderabad . . . . 1'2 2°4 o5 +1'¢
3 Bombay, Saurashtra and Cutch 55 —-5°5
4 Madhya Pradesh, Vindhya Pra-
desh and Bhopal . . . 3-8 74 28 +46
5 Madhya Bharat, Rajasthan and
Ajmer . . . . 004 o1 2'1 — 20
6 E. Punjab, Pepsu, Delhi, Kash-
mir and Himachal Pradesh . 3'9 —~3°Q
7 Uttar Pradesh . . . 49 —4'G
Bengal and Bihar . . . 274 39" 5 27 9% +11°6
g9 Orissa . . . . . 0's 08 o7 +o1
10 Assam, Manipur and Tripura 05 06 06
ToTAL . 33744 52°0 52°0

*Includes 50 million tons as demand for Bunker and EXxport.
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45. A study of the map and table 3 reveal that, if production is
developed according to this plan, zone No. 1 (extreme south) will
produce only 1/3rd of its anticipated demands in the course of the next
ten vears and will have to draw the balance from the nearest zone i.e.,
Hyderabad State. Western India and part of Rajasthan (zones 3 and
5) will receive 80 per cent. of their coal supplies from the nearest
sources in Madhya Pradesh and Vindhya Pradesh (zone 4). Northern
India and the rest of Rajasthan (zones 7, 6, and 5), which have not
known coal reserves, will receive most of their coal supplies from
the nearest sources in Bengal and Bihar. Zones 9 and 10 will be self-
sufficient. In recommending this plan the Committee has not over-
Inoked the fact that, till such time as the scope for utilisation of local
coals is widened by beneficiation measures and adoption of modern
utilisation technique, the different zones will have to depend for their
requirements of special qualities of coals on the zones producing such
qualities, irrespective of the distances involved.

OUTLYING FIELDS

46. The development of the outlying fields constitutes a major
factor in the regional development of production of coal in the country.
It is. however, important that in planning this development the
States concerned should sell preperties to mining undertakings so as
to safezuard against (a) the creation of uneconomic production units
and (b) speculative transactions which may hold up development.

47. The Committee had addressed a questionnaire to collieries in
the outlying fields in order to investigate the prospects of increasing
production of coal in these fields without incurring large additional
expenditure on new equipment and labour. From the replies received
(Summary at Appendix 4) it appears that. if transport is made avail-
able, the annual production of the CIC, Pench and Chanda coalfields
ran be immediately increased from 3-6 to 5'0 million tons, requiring
gbout 700 wagons per day for loading coal as against the present des-
patches of about 500 wagons per day. In the course of five years
the production can be increased to 8-0 million tons, requiring about
1100 wagong per day for despatching coal from these coalfields. It
is clear therefore that the production target of 7-4 million tons for 1961
envisaged in our plan in respect of the CIC, Pench Valley and
Chanda Valley collieries can be achieved in five years, with moderate
additions to colliery plant and equipment, and that our target figures
are practicable.

43. As regards the collieries in the Hyderabad State, the pro-
duction target indicated by the Singareni collieries will amount to 2
million tons per year at the end of five years and will involve an
expenditure of about rupees 4 crores for power and equipment to
achieve this output. The programme for the development of Singareni
coalfields is given in Appendix 18 relating to the plan for supply of
coal to South India. There appears to be little difficulty in develop-
ing Talcher and Assam Collieries to make the States they serve self-
sufficient, but the exploitation of South Arcot lignite warrants
tinmediate planning. The development of this project will involve
keavy expenditure,
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49, To conserve coking coals, the Planning Commission has pro-
.grammed the replacement of such coals by increased production of
non-caking coals to the extent of 3-77 tons per annum. Our plan
-envisages a bigger increase in the production of non-caking coals and
‘thus provides a wider scope for conservation measures.

GOVERNMENT COLLIERIES
PRODUCTION AND SUPPLY

50. A list of Government collieries showing the cutput of different
‘grades of coal during the year 1951-52 is given in Table 4 (page 26).
It will be seen that the Government collieries produce at present
_about 32 million tons of coal per year, forming nearly 1/10 of the
‘total coal production in the country. About 80 per cent. of the out-
put is used as steam coal, most of which is supplied to Railways.
"The balance of 20 per cent. is slack, some of which is supplied to
Railways and some to other Government departments and industries.
‘The Railways thus receive in all about 85 per cent of the Government
collieries’ output which forms nearly 1/4th of their total coal require-
ments. Overall supplies of coal from the Government collieries is a
stabilising factor. as emergencies arising from the failure of supplies
from Market collieries can be speedily met by despatch of additional
coal loads from these collieries.

CONSERVATION PoLricy

51. The supplies to railways of different grades of coal from the
Government collieries and the Market collieries are roughly as
:shown in table 5 below.

TABLE 5

GRADEWISE RAILWAY COAL SUPPLIES FROM MARKET AND
GOVERNMENT COLLIERIES 1951

Supplies from Total
Grade of Coal--— I Rt R Ity
Government Market
Collieries Collieries Quantityl Per-
e e e in miillion | centage
tons of
Quantity Per- Quantity Per- total
in million | centage in million | centage
tons of toral of tons total
‘Selected Grades . 026 7% 3744 93% 37 100%,
Grade '1 210 50%, 2°10 50% 472 100%,
Grade ‘11 026 10% 2°34 0%, 26 100%
All Grades 262 25% 788 75% 10°5 -;0;%

About 80 per cent of the coal of selected grades and of grade 1
qualities supplied to railways from the Government Collieries is
caking ‘codl. The Committee on the Censervation of Metallurgical
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coal has already recommended that the production of such caking
coal in the country sould be restricted to the quantities required only
for metallurgical purposes. This restriction on the production of
caking coal will naturally affect the output of the Government
Collieries unless new areas containing high grade non-caking coals
(preferably in the outlying fields) are acquired and developed, and
unless steps are also taken to increase the output of the existing
Government Collieries producing non-caking coals. The reduced pro-
duction of caking coals has therefore to be made good by increased
production of non-caking or semi-caking coals from—

(a) Raniganj and Karanpura coalfields in Bengal and Bihar, and
(b) Outlying fields.

52. The production of caking coals in the Kargali and Bokaro
collieries has now been restricled by the Coal Board. Accordingly,
it is necessary at once to acquire and develop new areas in the fields
containing non-caking coals of grade I and higher qualities.

53. The Coal Commissioner has informed us that the annual pro-
duction, during the coming five years, from the Deulbera and Talcher
collieries can be increased from 87,000 (0:87 lakh) tons and 134,000
(1-34 lakhs) tons to 100,000 (1 lakh) and 180,000 (1'8 lakhs) tons, res~
pectively, provided that certain areas/quarries adjacent to the exist-
ing lease-holds of Talcher and Deulbera are obtained from the Orissa
Government immediately. Further, the present annual output of
the Kurasia Collieries can be raised from 229,000 (2-29 lakhs) tons to
360,000 (3-6 lakhs) tons by strip mining methods. The increase in
production of the Kurasia, Deulbera and Talcher Coalfields and the
development of the new mines in the Koraba coalfields (which the
Central Government should acquire) will enable the railways to

plan their supply arrangements for the Southern, Western and
Central Railways, on a rational basis.

54. Coal samples drawn from the Korba areas have shown that thig
coal is a free-burning non-caking coal often of a quality between
grade I and Selected B, and suitable for locomotives and large capacity
thermal stations such as Chola Power House. We consider that the
Central Government should acquire without delay, from the Madhya
Pradesh Government, property in the Korba coalfields (not yet fully
prospected) and develop it for supply of coal to railways in this area.
Restriction on the output of caking coal from Bokaro and Kargali
collieries necessitates the immediate opening of the Korba property in-
order to assure supplies of good quality coal to Railways. The Govern-
ment{ Collieries with available skilled personnel and mining know-
ledge should be able to develop the Korba coalfields rapidly, espe-
cially with the help of Madhya Pradesh Government.

55. Essential to the development of collieries in the Ranigan],
Karanpura and outlying fields is the provision of adequate rail
route capacity for the supply of coal to the different parts of the
country. For example, increased production of the Talcher, Kurasia
and Singareni fields, and the opening of new mines in the Korba area
will not of themselves remove the difficulties in supplying coal to the
South. There must be simultaneous expansion of the rail route
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.capacity via Waltair, Bezwada, Secunderabad and Raichur. These
transport issues are dealt with in Chapter XI,

56. The main conclusion that we draw from the above survey of
reserves, production, and demands of coal in the country is that the
coal production of the country must be developed in a planned and
balanced manner so that each zone becomes self-sufficient as far as

- practicable, and that the rail transport must be developed IN
_ADVANCE.

RECOMMENDATIONS

57, We recommend that—

(i) Immediate steps should be taken to develop Outlying
Coalfields, particularly in Vindhya Pradesh, Madhya
Pradesh and Hyderabad ‘State, in order to meet as far
as practicable the requirements of Western and Southern
India and part of Rajasthan. Northern India and the
rest of Rajasthan may draw upon the Coalfields of
Bengal and Bihar,

(ii) The lignite resources in South Arcot, Madras, should be
developed without delay, :

_(iii) Coal production in the Assam and Orissa States should be
such as will meet the requirements of these States;
special qualities of coal however may be obtained from
outside sources,

~(iv) Production of high grade non-caking coals should be in-
creased in the Raniganj and Karanpura Coalfields in
order tfo release caking coals for (a) metallurgical pur-
poses and (b) feeding the export market,

(v) Government Collieries at Kurasia, Deulbera and Talcher
should be developed and extended by acquiring new
areas without delay, wherever possible, and

.{vi) Properties should be immediately acquired (and prospect-
ed) and Government Mines opened up in the Karanpura
and Korba Coalfields,



CHAPTER IV
GRADING AND PRICING OF COAL

Present Grading

BRIEF REVIEW

58. In 1926 the Indian Coal Grading Board introduced a scheme:
for grading coals for export. In 1944 the Coal Commissioner intro-

duced a grading scheme for coals for internal use. These two schemes:
are reproduced below—

“A. Inpian CoaL GRADING BoaRp ScHEME (1926)
(Low Volatile Coal)

(Barakar and Kurhurbaree Series)

Upto, but not exceeding I3. per cent.

ash and over 7,000 calories.* ... Selected Grade "
Upto, but not exceeding 15 per cent.

ash and over 6,500 calories. ... Grade I (One)
Upto. but not exceeding 18 per cent.

ash and over 6,000 calories. ... Grade II (Two)"
Any coals inferior to the above. ... Grade III (Three}"

(High Volatile Coal)
(Raniganj Series)

Upto, but not exceeding 11 per cent.
ash. Over 6,800 calories. Under
6 per cent. moisture. ... Selected Grade-

Upto, but not exceeding 13 per cent.
ash. Over 6,300 calories, Under
9 per cent. moisture. .. Grade I(One)

Upto, but not exceeding 16 per cent.
ash. Over 6,000 calories, Under 10
per cent. moisture. ... Grade II {Two)-

Any coals inferior to the above. ... Grade III (Three)™

*The word °calories’ means °calories per gram’ throughout. To convert calories-
per gram to Btu/lb. it is necessary to multiply by 1°8. Thus 7,000 calories per gram is -
equal to 12.600 Btu per Ib. The above calorific values are on ‘ Dry Coal” basis and are+
gross calorific values,

29
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The following adjustments have been made by the Board, by
gresolution:—

“Should a high volatile coal exceed the maximum percentage
of ash plus moisture by 1 per cent. or less and by reason
of this be excluded from a certain grade it shall qualify

for that grade provided it carries 200 calories more than
the minimum specified for that grade.”

“B. CoaL CoMMISSIONER’S GRADING ScHEME (1944)
Coal from Seams of the Raniganj Series.

‘If the ash and moisture content thereof—

(i) does not exceed 17'5 per cent. ... Selected Gr. B.
(ii) exceeds 1756 per cent. but does

not exceed 19 per cent: ... Selected Br. B
(ili) exceeds 19 per cent. but does

not exceed 24 per cent. ... Grade I

.(iv) exceeds 24 per cent. but does ‘
not exceed 28 per cent. ... Grade II

Coal from any other Seams

If the ash content thereof—-

(i) does not exceed 15 per cent. ... Selected A
(ii) exceeds 15 per cent. but doesnot

exceed 17 per cent, ... Selected B
(iii) exceeds 17 per cent. but does .

not exceed 20 per cent. ... GradeI
(iv) exceeds 20 per cent. but does not

exceed 24 per cent, ... Grade II
(v) exceeds 24 per cent. but does not

exceed 28 per cent. ... Grade III-A
(vi) exceeds 28 per cent. but does

not exceed 35 per cent. ... Grade III-B

Mineral having an ash content in excess of 35 per cent. shall
not be vendible as coal.”

59. It will be seen that in the 1926 grading scheme the Coal Grad-
ing Board took into consideration ash, moisture, and calorific value,
as the three factors governing the evaluation of quality in coal.

The 1944 scheme of the Coal Commissioner, which is still in force,
omitted calorific values in order to facilitate during the war period
41) the work of grading and (2) the introduction of price control.
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COMMENTS ON PRESENT GRADING

60. Broadly speaking, the 1944 grading scheme has the following
-drawbacks-—

(i) Calorific value has been given no consideration, and

(ii) the separate and different effects of moisture and of ash
on the combustion are not allowed for but are considered
to be of equal detriment.

Moisture in coal is variable, especially in a high moisture coal. Its
-gquantity varies with the season (humidity and temperature) of the
“year and with the exposure the coal has undergone. A classification
“therefore depending on moisture is in any case unreliable,

61. Calorific Value—Calorific value is an important factor in fuel
-evaluation, and the price paid for a grade of coal should be related
to the potential heat (or energy) value of the coal. Under the pre-
sent grading scheme of 1944, which does not specify calorific value,
the actual variations in calorific value are usually as follows:—

|

Calorific value in Btu per 1b,

Grade G e
Lower limit l! Upper limit
“Selected A’ . . . . . 12,200 13,300
‘Selected ‘B’ . . . i ! 11,800 12,600
- Grade 1 . . . . 3 3 11,200 12,200
- Grade 11 . . . . R 3 10,200 11,400

The variations in any one grade {between upper and lower limits)

are thus of the order of 10 per cent. and there is definite overlap
"between the grades.

62. Combustion in a boiler is sensitive to changes in the calorific
value. Where locomotive boilers are concerned (Appendix 6), a
variation of 3 to 4 per cent. in the calorific value of the “unit coal”
(pure organic coal substance) is known to give a variation in coal
consumption of about 6 to 8 per cent. Similarly, a variation of 7 to
8 per cent. in calorific value of “unit coal” gives a variation in coal
consumption of about 15 to 20 per cent. Thus. for a given grade of
-coal (i.e., for the same percentage of ‘ash’ or ‘ash plus moisture’)
the coal consumption increases appreciably with fall in calorifie
value. This variation makes the check over coal consumption diffi-
~cult. Calorific value introduced into the grading scheme, will facili-
‘tate and rationalise control over consumption.

63. Moisture.—Research in recent years has shown that moisture
in coal, upto about 10 per cent, accelerates combustion and may
improve boiler efficiency. A full explanation for this beneficial asso-~
.ciation of moisture with combustion performance has not yet been
reached. Various research bodies in different countries are investi-
;gating it. Only when a better explanation is forthcoming, will it be
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possible to make a more correct evaluation of the effects of moisture,.
as inert matter reducing the potential heat value, and as an active:
agent helping the process of combustion,

64. Ash—Ash (derived from foreign mineral matter present in
coal) on the other hand, is objectionable and interferes with the rate
of combustion. Its presence in quantity prevents intimate contact
between oxygen of the air and the carbon of the coal. For the same
power, fuel consumption with high ash coal is far greater than the
consumption with low ash coal. On an ‘ash plus moisture’ grading,
the ill effects of ash are concealed rather than revealed. Two coals,
one of high ash and one of low, should not therefore be classified as
of equal value if the difference in ash is made up by an equal differ-

ence in moisture. In short, high ash is far more objectionable than.
high moisture.

RECENT STUDIES IN COAL GRADING

SCHEME PROPOSED BY THE FUFL -RESEARCH INSTITUTE

65. The Fuel Research Institute has made a study of the charac--
teristics of low moisture (usually low wolatile) and the high moisture
(usually high volatile) coals, and has put forward suggestions for a
new grading scheme in the article entitled “The Price of Coal Raw"
and Washed”, published in the November 1951 issue of ‘Fuel Research

Institute News’. The publication containing this article is included
as Appendix 5.

66. Advantages claimed.—The scheme proposed by the Fuel Re-
search Institute attempts to overcome the drawbacks of the present
coal grading scheme, and is successful in so far as:—

(i) It eliminates difficulties in grading which arise from varia-
tions in the moisture content, particularly of the high
moisture (high volatile) coals, by adoption of ‘moisture
free’ (dry sample) basis for grade evaluation.

(ii) Tt takes into consideration calorific value of the pure coal:
substance (unit coal).

(iii) It introduces a Price Point Scale which penalises ash in
coal in accordance with the influence of ash on combus- -
tion conditions. .

(iv) It offers a common basis for grading all coals used for -
combustion whether they have high or low moisture, or -
high or low volatile matter of high or low calorific value. .

COMMENTS ON THE PROPOSED FUEL RESEARCH INSTITUTE SCHEME

67. Comments have been offered by the Member-Secretary (Mr.
M. V. Kamlani) on the grading scheme of the Fuel Research Insti--
tute 1n the light of locomotive performances. These comments are:
given in Appendix 6.
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68. Price Evaluation.—The Fuel Research Institute and the Central
Standards Office for Railways agree on the basic principle of price
evaluation which unlike the existing price grading scheme consists in
fixing a price scale for the useful heat of each grade of coal in actual
combustion. There is, however, difference of opinion about the factor
or co-efficient to be used for penalising ash in determining the use-
ful heat of each grade of coal in combustion. The factor recommend-
ed by the Fuel Research Institute is 1'5. The performance data con-
tained in Appendix 6 show that this figure applies fairly to the be-
haviour of coal in stationary boilers—especially large boilers. For
locomotives, however, the factor recommended by the Central Stand-
ards Office is 2°0 and this applies to locomotives of the new designs

(WZP 5and WG@G). The factor for locomotives of old designs is as high
as 2°5.

69. The Central Standards Office investigations show the scale of
consumption in locomotives (operating under given conditions) for
the different grades of coal. On the basis of this scale (Appendix 6)
the price structure of the present grading scheme makes the lower
grades of coal (particularly grade II coals) uneconomical in locomo-
tives. Even under the proposed Fuel Research Institute Scheme, the
price of grade II coals would still make them an uneconomical pro-
position as railway fuel. We have indicated in paras. 147 to 152,
Chapter VII. that the locomotive firebox cannot be designed of suffi-
cient capacity to make it an efficient furnace for high ash coal, and
unless the price of such coal is reduced considerably the use of low
grade coals will of necessity increase the railway fuel bill.

70. Prospects of coal washing-—The prices worked out for different
grade coals on the basis of the useful heat values, furnished in Table
IV of Appendix 6 show that the difference between the new prices of
selected A and grade II coals (in the case of stationary boiler) will
be about rupees 2-14-0 per ton as against rupees 2-4-0 under the exist-
ing price structure. An increased difference in price (whatever be
the price datum fixed from considerations of coal raising costs) will
encourage washing of coals.

OUTLYING FIELDS

71. Grading of ceals in the outlying fields.—The coals raised in the
outlying fields are generally high moisture coals of non-caking types,
ranging in grades—if determined on the basis of the existing grading
scheme—from selected B to grades I, II, TII-A and III-B. These coals
have not vet been graded officially but they are mainly of grade 1
and lower qualities.

72. Railways receive over 70 per cent. of the ‘steam’ coal (1” and
above) produced by the outlying fields. They have often complained
that the coals of the outlying fields are not consistent in quality. The
probable explanation is that, in the absence of grade specification 1':he
collieries in these fields take little interest in picking and screening
and do not maintain standards in their supplies. We consider that,
to ensure quality in supplies from the outlying fields, early oppor-
tunity should be taken to grade such coals. This is all the more
imperative in view of the developments that are expected to increase
production from the outlying fields by several million tons within
the next five to ten years.

34 R. B.
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73. We consider that the time is ripe for an overhaul of the pre-
sent price grading scheme. In this we are supported by the Working
Farty for Coal Industry who have indicated in their report that a
need exists for recasting the price grading of cogls. The Commitiee,
however, is under no delusion that a technically sound price grading
scheme will by itself solve the problem of quality of supplies. Addi-
tional factors, which add to the difficulties of the problem, are (1)
variability in the quality of the seam and (2) bad and careless load-
ing at collieries. We are strongly of the view that the need exists for
regular and frequent regrading of the seams, and for CONTINUOUS
TESTING at pitheads of the gquality of the coal loaded. Coal wash-
ing will of course give reasonable consistency in the washed product,
independently of upgrading, but here also daily test checks at the
washery are necessary.

RECOMMENDATIONS
74. We recommend that—

(i) An Official Committee under the Coal Board should be
appointed immediately to examine in detail new propo-
sals for Coal Grading and Pricing. The Fuel Research
Institute and the Ministry of Railways should be repre-
sented on this Committee,

(ii) Prompt steps should be taken to grade the Coals of the
outlying fields, and

(iii) Arrangements should be made to ensure continuous test-
ling as pitheads (by collieries) of the quality of coal
oaded.



CHAPTER V
PREPARATION OF COAL

GENERAL REVIEW

75. Run-of-mine coals should be “prepared” before they are
marketed to meet the needs of different consumers. Preparation of
coal implies “cleaning”, “sizing” and “upgrading by washing”. Clean-
ing is a normal feature of modern production, and consists in the
picking, generally by hand, of shaly matter, rock or dirt, from the
pit raisings in order to bring the coal up to the grade specified for the
seam worked. There are, however, serious complaints, particularly
from the Railways, that the coal supplied is not properly cleaned
and contains large percentage of shale ang dirt. It is therefore
essential that the producers in the country give more attention to
this aspect of the matter.

76. As regards sizing and upgrading of the run-of-mine coals.
these two features of coal preparation warrant serious consideration
in order to meet requirements of the consumers in various “size
grades” and also to facilitate-—

(a) rationalisation of production of coal in the country, and

(b) conservation of higher grades of coals.

The implications of large scale adoption of sizing and upgrading
(by washing) are discussed below.

SIZING

77. Sizing implies the screening of coal to meet diffqrent size
grade requirements of consumers desiring efficient utilisation of coal
in different plants. This preparation may also involve, if necessary,
the breaking of large size coal to a certain degree. Size grading of
coals implies mechapigcal screening, if the quantities to be handed
are large.

78. So far, the consumers in this country, including Railways,
have not insisted on closely sized coals. It has, however, been es-
tablished by investigations and research carried out in various coun-
tries over long periods, that, for efficient utilisation, coals should be
used within certain ranges of sizes specified for different purposes.
For instance, coal sized to the range of 2” to 4” will burn more effi-
ciently in a hand-fired locomotive boiler than will unsized steam
coal of the same grade and seam. Similarly coal closely sized to the
range 1”7 to 2” or 3” to 1” can usually be burnt more efficiently in
stationary boilers, although chain grates and spreader stokers of
boilers at thermal stations can usually handle the slack now supplied.
The Indian Standards Institution hag considered the needs of differ-
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ent consumers for coal of suitable size grades and has recommended,
as in table 6, (Page 37) certain ranges of size grades to cover the
numerous requirements for combustion, gasification, metallurgical
and other purposes. Size grading of coal on the lines indicated
would, we consider, lead to increased combustion efficiency and eco-
nomy. It also helps standardization of designs of grates, furnaces,
hearths, mechanical stoking appliances etc. We commend the work
of the Indian Standards Institution.

COAL WASHING

79. We have already indicated in Chapter III the urgent meed for
developing the production of coal in the country in a balanced man-
ner so that each zone hecomeg largely self-sufficient and transport is
minimised. Efforts in this direction, however, will have to reckon
with the fact that much of the coal of the outlying fields (except
Assam) is of inferior quality—with ash above 20 per cent. It will
not therefore be possible to meet the zonal requirements of higher
grades of coals from the outlying fields (nearer sources) unless
measures are adopted to upgrade such coals. In addition to economy
in transport, economy in coal consumption (particularly in locomo-
tives) is an important and pressing factor in favour of such beneficia-
tion. For a given amount of steam produced the consumption of
grade II coal is about 40 per cent more than that of Selected ‘A’ grade
coal in old designs of locomotives, about 30 per cent more in the
new designs of locomotives and about 20 per cent more in stationary
boiler plants (see para. 147, Chapter VII). Moreover the 1951 Com-
mittee on Conservation of Metallurgical Coal has drawn attention to
the need for beneficiating lower grades of caking coal in order to
increase the available reserves of coals suitable for the manufacture
of metallurgical coke.

80. At present, certain quantities of grade II coals of the Bengal
and Bihar coalfields are accepted towards railway and public sup-
plies. This practice may have to continue until measures are adopt-
. ed to beneficiate them. On the other hand, at present the lower
grades of coals raised in the outlying fields have all to be accepted
towards railway and public supplies as a matter of economy and
convenience in transport. Clearly. one way of easing the situation
is to upgrade these coals by washing. Other advantages of washing
are:—-

(i) The ash in the washed coals remains practically constant,
which minimises inspection of coal supplies and conse-
quently reduceg inspection costs.

(ii) Washed coals are usually sized to specific requirements.
These coals can thercfore be prepared to give more effi-
cient combustion.

81. Grade for grade. washed coals will be superior for combustion
purposes to hand picked or mechanically prepared unwashed coals.
Accordingly the economic possibilities of coal washing are not limited
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tc grade I or I and lower grades. In fact washing can often be ex-
tended with advantage to selected grade coals. But the economic
factors in coal washing have to be studied separately for each indi-
vidual case.

CoarL WaSHING PROBLEM

82. In the present paitern of production of coal in the country
the output of a large number of collieries is low, and ranges from
500 to 5,000 tons a month. Collieries with such low outputs should
be encouraged to combine and form bigger production units of say
30,000 tons a month, In some cases such amalgamation may prove
impracticable, but in others it will prove highly beneficial, as large
washeries are more economical in cost per ton of coal treated. Plans
for rationalisation of production of coal in the country may therefore
‘envisage the possibilities of—

(a) grouping of small colliery units to form bigger units,

(b) setting up of washeries receiving raw coals from neigh-
bouring collieries, and

(¢c) mechanisation of coal handling and installation of wash-
eries with screening plants.

83. Research on the washing of Indian coals has shown that they
are more difficult to wash than are British and American coals. A
great proportion of the ash in Indian coals is found intergrown with
coal substance, and, even when the coals are broken to small size
(say down to "), it is not possible to separate as a rule more than
half the dirt from the coal substance. British ‘run-of-mine’ coals, on
the other hand, carry much of their dirt in the form of separate
lumps or layers of shale most of which can be removed satisfactorily
even in fairly big sizes.

84. Nevertheless, pioneering investigations carried out under the
aegis of the Fuel Research Committee at the Indian School of Mines
and by the Tata Iron and Steel Works, and in more recent years at
the Fuel Research Institute, Jealgora, have established that many
Indian coals when broken can be washed with advantage, t.e, can
be upgraded in quality. Continuous investigations in this direction
are conducted by the Fuel Research Institute with the object of elu-
cidating the behaviour of different Indian coals in washing, and of
devising and recommending to the collieries the best types of wash-
ing plant for individual coals in the light of the product or products
desired. The Fuel Research Institute has already published several
valuable studies in coal washability. It is, of course, highly desirable
that washing should result in the maximum yield of the higher grade
products, and the minimum losses of combustible matter (and es-
pecially of coking coal) in the rejects. In India practical experience
of washing is limited to the heavy medium Chance Sand Washing
Plants installed at the West Bokaro and Jamadoba collieries by the
Tata Iron and Steel Company. The coal washed in these plants is
of the caking variety. Further details are given in the note con-
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taining Mr. A, Farquhar’s evidence, appearing at Appendix 7. The
washing costg are stated by Mr. A. Farquhar to be about annas 12 per
ton at West Bokaro Washing Plant, which is working at an average
capacity of 115 tons per hour for 16 hours per day.

85. When coals are washed for steam raising purposes, there are
limitations to crushing and to repeated passing of (crushed) middlings
through the washery. The sizes required for locomotive boilers are
usually 2”7 to 4” or 1”7 to 3”, and for stationary boilers 1”7 to 2” and
3” to 1”7 or slack 4" to 0”. For loco coals therefore the advantage of
the second pass of the middlings through the washery may be only

partially realised, as the production of much small coal below 4” will
result.

86. The Committee on Conservation of Metallurgical coal outlined
the financial implications of coal washing in its Report Published in
1951, and attempted an estimate of costs on the basis of average
washability characteristics of Indian coals as suggested by laboratory
investigations. For a heavy medium washing plant of 100 tons of
raw coal per hour, the additional expenditure to be incurred by the

producers in washing lower grades of coals to Selected ‘A’ grade was
estimated to be:—

Selected ‘B’ to Selected ‘A’ =75 annas per ton.
Grade I to Selected ‘A’ =22 annas per ton.

Grade II to Selected ‘A’ =332 annas per ton.

This additional expenditure (which is really a loss to the produ-
cer) relates to the operating costs of the washery. The further expen-
diture involved in the transport and handling of coal from the pit-
heads to the washery, by ropeways and rail lines, has still to be add-
ed to the above figures, and these costs have to be worked out for
each individual case. They are likely to be heavy for a central
washery receiving raw coal from a number of collieries.

87. The costs, however, involved in the washing process are offset
by avoidance of hand-picking, also hand-screening and hand-loading
in the case of manually worked collieries. The figures for such
charges may vary from rupee 1 per ton to rupees 2 per ton. Other
charges associated with colliery labour employed on the above
manual operations arise from expenditure on food rations, bonuses.
housing facilities, etc. Considering all costs and the net returns
from the washery products the Committee on Conservation of Metal-
lurgical Coal suggested that with favourable conditions the producer
may incur little loss in washing his coal. Capital costs, however,
for coal washing plants have tended to rise in the past 2 years and,
at many if not most collieries, the washing of coals may well prove
uneconomical under the present price grading structure. This should
be borne in mind the (recommended) regarding of coals and fix-
ation of prices.
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88. The development of coal washing in this country has to over-
come many difficulties. Some of the more obvious problems involved
are (a) suitable location of plant, (b) water supply, (c¢) transport
from colliery pit-heads to washeries, (d) quality and disposal of mid-
dlings, (e) choice of washing plant and equipment, (f) sizes of coal
to be produced, and (g) disposal of rejects.

89. One of the results of washing Indian coals is that the rejects
(ash of about 50 per cent.) carry a considerable quantity of combus-
tible matter which will be inevitably lost. Such rejects can some-
times be utilised for stowing purposes (if safe from spontaneous
combustion) but frequently there is expenditure involved in their
disposal. Moreover, the organisation whereby a number of collieries
will continuously send their coals (of different washability charac-
teristics) to continually operating washeries, and receive payment
presumably according to the grades of coal supplied to the washery,
will require much thought and planning. It may be necessary for
the collieries to sell direct to the washeries, the price being fixed
not only by the grade of coal but also by the washing potentialities
of the coal. In many cases individual collieries (or a group of col-
lieries) may wish to have their own washery. We are not persuaded
that Central Washeries are the universal solution of the problem.
There is need for full consideration of each case. We are of the
opinion that researches into the washability of Indian coals should
be continued at the Fuel Research Institute. and that different types
of pilot plant should be installed there in order to obtain evidence
regarding the most suitable and economical types for washing vari-
ous coals to particular requirements. 'The Government, as one of
the largest consumers and owners of collieries, should collaborate
in these investigations, and consider fully the economics and other
problems of washing the coals produced or used by them.

90. To sum up, large scale ‘adoption of washing of coals in India
will increase the supplies of higher grades of coal, will ensure con-
sistency in the supplies, and will consequently improve locomotive
performance. At the same time it will reduce coal transport with
consequent increase in wagon availability. But these advantages
may be outweighed by heavy costs and by large loss of coal as rejects
from the washery. This points to the need for thorough examination
of the economics of coal washing in India by experts along with the
Government Cost Accountants, who should be supplied with all re-
levant data from the existing washeries in India, from the Fuel Re-

search Institute, from the Railway authorities, and from the Coal
Board.

Recommendations

91. We recommend that—

(i) Different types of Pilot Washing Plant should be installed
at the Fuel Research Institute without further delay to
obfain evidence on the most suitable and economical
types for different requirements of washed coal,

(ii) Government should take steps to explore the pessibilities
of Coal Washing and to set up Washing Plants at select-
ed sites where justified.



CHAPTER VI
LIGNITE OR BROWN COAL
Indian Lignite
REVIEW

92. In the State of Madras and in South India in general there is
a dearth of coal, the shortage of supply against demand amounting
to about 75,000 tons of coal per month—nearly 1 million tons per
annum. The cost of coal in the area is high. At Madras it is 35 to
65 rupees per ton, depending upon whether it is rail-borne or sea-
borne, the sea transport being dearer; and inland from Madras or
other port it is naturally still higher, owing to additional transport
and transhipment. The State of Madras depends for its power supply
partly on thermal and partly on hydro-electricity. During recent
drought periods there have been drastic electricity cuts, and annual
losses approaching rupees 1 crore have been incurred by industries.
It is clearly essential to increase the fuel and the electric supply.

93. In the neighbourhood of Neyvli, South Arcot, lignite deposits
of good quality were located some years ago, and have now been
partially explored and investigated. These deposits, it is estimated,
amount to over 2,000 million tons. They occur along with abundant
water—above and below the lignite bed—and the bed itself varies
in thickness from 50 to 100 feet, and is overlain by cover of 2 to 4
times this thickness. The lignite as found contains about 50 per
cent, of moisture. This is usual. In German and Australian lignites
the percentage of water is often as high as 66 per cent. Most of such
water can be removed by drying, either naturally or artificially.
Briquetting and/or carbonization may also be adopted. The brown-
coal mines of Germany and of Australia produce roughly 200 million
and 7 million tons per annum respectively.

94. Not only would the development of the lignite at South Arcot
provide a source of fuel for the industries of Madras and the South,
it would also form the centre for large thermal power generation, and
thus forge another link in the general electrification of the railways
and of industries in the South. A proportion of the wagons now re-
quired for coal transport from the North, and from ports, would be
released for other transport; and the ports themselves would be
relieved of pressure and enabled to handle more goods, imports and
exports. In addition, brown coal as a domestic fuel would be avail-
able, against wood now costing rupees 65 to rupees 75 per ton in the
towns, and charcoal, costing rupees 280 to rupees 300 per ton. The
lignite shéo};ld not cost 1/10th of this last figure. It may ultimately
be as chedp as black coal in Calcutta.

COMPOSITION AND ANALYSIS

95. Lignite may be regarded as immature bituminous coal; its
composition lies intermediate between that of peat and that of ordi-
nary bituminous coal. Lignites may be brown or black. When dry
and pure, they usually contain from 65 to 75 per cent. of carbon,
from 20 to 28 per cent. of oxygen, and about 5 per cent. of hydrogen.
There are also present small amounts of nitrogen and sulphur, to-
gether about 1'5 per cent. The above values are on the basis of ‘pure
coal substance’, te., dry and free from mineral matter.” On the

41
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same basis, brown lignite has usually 65 to 70 per cent. of carbon,
while black lignite has normally from 70 to 75 per cent., but in rare
cases upto 80 per cent. Lignites (on the same pure or unit coal basis)
yield 40 to 60 per cent. of volatiles, an average value being 50 per
cent.

96. The calorific value of the pure dry lignite is usually from 11,000
to 12,500 Btu per lb. but in use it is less, as there is about 50 per cent.
of moisture present in the lignite as mined, and 15 to 25 per cent.
even in the air-dried lignite. The amount of ash is variable, but
seems to lie between 3 and 10 per cent. in Indian Lignites. Taking
the average calorific value for the pure coal substance as 12,000 Btu
per lb. the calorific value of the lignite containing 20 per cent. inerts
(i.e., moisture plus mineral matter is some 9,600 Btu per 1b.). This
does not seem to compare favourably with 11,300 Btu per 1b. for
grade II Jharia coal with 25 per cent. inert matter. The calorific
value of the pure coal in the Jharia field is much higher. namely
15,500 Btu per lb. Yet, the lignite has the advantages of being free
burning (non-caking), of having low ash, and of giving rapid and
complete combustion. As the volatile matter is usually about 50 per
cent., lignites burn readily in the powdered state, and before pulveris-
ing it is usually sufficient to reduce the moisture to 20 to 25 per
cent. Lignites are particularly useful for power generation in large
thermal plants. The Australian brown coal at Yallourn in Victoria
is used mainly for this purpose, and provides the electric supply for
Melbourne. But lignite may also be used for town’s gas manufacture
by employing Lurgi (pressure) plant.

97. The results of tests and analyses of the South Arcot and Palana
(Bikaner State) lignites are given in Table 7.

TABLE 7
SOUTH ARCOT AND PALANA LIGNITES

Analyses made by Fuel Research Institute

tmpurities

(calorefic value)

(Values are percentages except

South Arcot Palana
As Mined Moisture . . 52°0 50°0
Ash . . . 2 65 60
Sulphur . . 05 | 10

On Unit Coal* :
Proximate . . Volatile Matter 550 52'5
Fixed Carbon . 4570 I 47°5
Ultimate . . Carbon . . . 70°0 71°0
Hydrogen . . 50 50
Nitrogen . s 1'0
Sulphur . . . 10 2°0
Oxygen (Diff.) . 23°5 21°0

Calorific value Btu

per Ib. . 11,770 12,195

*Unit coal is free from inert matter, £.e., from moisture and mineral mattre (inorganic).
If there is 20 per cent. of such inert matter in the lignite as used, the calorific values, etc.
require reducing by the same amount, namely zo per cent. The calorific values would
thus be 11,770 x 80/100 and 12,195 x 80/100, i.e., roughly 9,400 and 9,750 Btu (gross)
per lb. respectively, The net calorific value is rather less, and its evaluation for high
moisture fuels is important. It is given by the formula—net c.v.=gross c.v.— 1100(W + 9H)
Btu per Ib. ~loo
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The composition of the ash of a sample of South Arcot lignite also
analysed at the Fuel Research Institute is as follows (Table 8).

TABLE 8
ASH OF SOUTH ARCOT LIGNITE

Percent.
Silica-Si0, . . . . . . . . . . 1800
Alumina-Al 0O, . . . . . . . . . 21°3
Ferric Oxide-Fe, 0, . . . . . . . . 413
Titanium Oxide-TiO, . . . . . . . . 2713
Phosphate-P,10Q5 . . . . . . . . . 010
Lime-CaO . . . . . . . . . . 2408
Magnesia-MgO . . . E s . . . 514
Sulphate-SO, . . . J : o 2 . . 24°20
Alkalies-AsK,0 . . . i y ; : . . 092
100° 00
Melting Range in mildly reducing atmosphere ... 1180°C  to 1270°C

UTILISATION

98. Combustion.—Lignite can. be burnt raw or in the form of
briquettes. The large amount of water present in lignite delivered
direct from the mine often necessitates special drying arrangements.
It is reported, however, by the Madras Lignite Investigation Officer,
Mr. H. K. Ghose, that the lignite of the South Arcot rapidly dries
on exposure to air and gives a product containing some 15 per cent.
only of moisure. Perhaps under monsoon conditions a higher figure
is likely. In any case the air-dried lignite should be quite suitable
for direct burning, and in the dry season for simple briquetting
under pressure perhaps without binder. The content of waxy and
resinuous material which has been found in many samples and the
general properties of the lignite ifself warrant experiments of this
mode of briquetting. For high capacity boilers briquetting is of
course unnecessary, as the fuel can be burnt in the pulverised form,
or even as fine slack in spreader stokers. For local use, however,
in small furnaces of all kinds or for domestic purposes, briquettes
are generally preferred. If not briquetted, the raw lignite on ex-
posure goes to slack and crumbles largely to powder. Even when
briquetted some raw lignites are not satisfactory, as they distinteg-
rate on weathering. In such cases, it is usual first to carbonise the
material and use the large ‘coke’ direct as fuel and to convert the

small ‘char’ into briquettes by employing as binder some of the far
obtained in the carbonisation.
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99. Montan Wax.—In order to obtain the waxy content of the
South Arcot lignite, benzene-alcohol mixtures and xylene have been
used as solvents. Extracts of waxy material upto 10 or 15 per cent.
of the dry lignite have been obtained; but such extracts are partly
resinuous and partly waxy., The amount of reasonably pure montan
wax obtained is on an average about 2 per cent. of the dry lignite.
The important property of montan wax in most of its varied uses
lies in its hardness and in its comparatively high melting point.

100. Low Temperature Carbonisation.—On carbonisation at 600°C
in the Gray-King Assay apparatus, the yields per ton of dry lignite
(average values) were those shown in Table 9.

TaBLE 9
YIELDS PER TON—SQUTH ARCOT LIGNITE (DRY)

Average Value

Coke (Char) . . . . . About 10 cwr. I

Tar . . . . . . . 24 to 42 gallons Laboratory Assay
Iiquor (aqueous) . . . About 20 gallons Values.

(3as (60°F and 30 inch sat) . . . 65000 cft.

101. Certain tests have also been done on the low femperature
carbonisation of South Arcot lignite at the Fuel Research Station,
London. They stated that the yield of tar varied with the nature
of the lignite, e.g. whether it is woody, brown, or coaly. Actual
results reported were:

Woody . . . - : .. 49.7 gallons per ton of dry
lignite.

Brown . . . . : : : . 23.5 gallons per ton of dry
lignite.

Coaly . . . . ] - 5 . 185 gallons per ton of dry
lignite.

102. The ‘Char’ or coke obtained at the Fuel Research Institute,
Jealgora, was ‘barely coherent’; it broke into powder on handling.
The nature and potentialities of the tar and of the liquor, and the
composition and calorific value of the gas, are at present under
investigation at the Fuel Research Institute. Values for the gas
composition are given in Table 10.
TasrLg 10 v
(LOW TEMPERATURE ASSAY AT 600°C)

Constituent % by volume Remarks

Carbon dioxide-CO, . . . . 45.0 10 52.0

Olefines, etc.-Cn Hpy . . . . 2'5t0 3§

Carbon Monoxide-CQO . } . . 1IN0 to I35 Cal. value of
the gas 300 to

Methane-CH, . . . . . 17°0t0 19°0 330 Btu/cft-gross
value saturated at

Hydrogen-H, . . . . . 8o0to10'0 60° Fand30” Hg
(ordinary coal gas

Oxygen-0, . . . . . . 1°010 2% ) has c.v. of about

500 Btu per cft.)
Nitrogen-N, . . . . . 4°0t0 5°0
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Experiments are also being done on briquetting the char, using
some of the tar as binder.

103. As there is no experience in India of the working, preparation
and uses of Brown Coal, the following notes are given on the Brown
Coal Industry of Germany and Australia fo help to visualise the
potentialities of such an industry in Madras.

GERMAN BROWN COAL
REVIEW
104. In Germany, Brown Coal Deposits are found in 3 main areas:
(a) Lower Rhenish District—about 10 to 15 miles from Cologne.
(b) Central Germany in the Helmstedt District.
(c) Upper Silesia (Russian Zone of Occupation).

105. Mining Open-Cast.—Over 90 per cent. of the lignite is worked
by open-cast methods, using machinery specially designed and deve-
loped for the purpose. The seams are often of great thickness
(average 180 ft.), overlain with about half this thickness of soft over-
burden (Cologne District), although the ratio of over-burden to
coal increases up to 1:2 or more in certain places. The seams are
horizontal.

106. The coal as worked contains 60 per cent. moisture, and for-
ward or advance preparation to remove water from the strata is
necessary. The over-burden consists of sandy gravel, sandy loam,
and sand, with occasional clay.

107. Various types of specially designed mechanical excavators
are in use; the layout is carefully planned, in order to cut and trans-
port effectively not only the lignite but also the over-burden and
to replace the latter.

COMPOSITION AND ANALYSIS

108. The composition of the South Arcot and Palana lignites is
similar to that of the Brown Coals of Germany (and Australia) and
the potentialities of an Indian brown coal or lignite industry may
be gauged from the following particulars of the German Brown Coal
Industry, taken largely from recent Reports of British Intelligence
Objectives Sub-Committee (B.1.0.S.).

TasLE 11
COMPOSITION OF GERMAN BROWN COALS

Central Germany Rhineland
As Unit As Unit
received coal received ccal
Uliinate analysis
Carbon 9%, . . . . . . 2831 680 24-28 660
Hydrogen 9, . . . . . -3 5-5 I-3 50
Oxygen 9, . . . . . 7-10 24.5) 8-14) 27'51
Nitrogen 9%, . . . . bS ¢
Sulphut %, . . . . . R O 8 1 2.0 0-2-1] 1'5)
Ash 9, . . . . . . . 3-8 ¢'8-2-% .
Moisture 9% . . . . . . 47.55 56-64
Heating Value

Gross wet, Btu/lb. . . . 4,310-5,220 11,600 3,960-4,680 11,300
Net wet, Bru/lb. . . . . 3,600-4,500 .. 3,260-3, 960 ..
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UTILISATION

109. The brown coal is utilised for:—

(a) Thermal Stations near the mines for the production of
electric power,

(b) Manufacture of briquettes for industrial and domestic use;

(c) Low Temperature Carbonisation for the production of
petrol, light oils, tar, and coke; and

(d) Gasification in Lurgi or Winkler plant or the like, either
for the making of synthesis gas or for producing town
gas.

The magnitude of the industry can be seen from the figures given in
Table 12 (B.I.O.S. Final Report No. 734).

TaBLE 12

USE OF GERMAN LIGNITE

1938 1942

Uses e

Million Per Million Per

tons. cent. tons. cent.
Electric Power . . . . 1 450 232 85-0 32°5
Household . . . . . . 725 37°3 72°0 274
Mine* . . . . . . . 16-6 85 210 80
Chemical . . . . . . 15°0 77 180 67
Low Temperature Carbonisation . . (para. 113 ... (para 113 95

below) below)
Metallurgical . . . . . . 85 4°4 90 34
Glass and Pottery . . . . . 69 36 50 19
Textiles . . . . . . 57 29 50 1'9
Building materials . . . . . 54 28 40 I's
Paper . . . . . . . 5°3 27 4°0 15
Sugar . . . . . . 27 1°4 3-0 1'1
Other uses . . . . . . 10°6 55 12°0 4°6
ToTAaL . 1942 2380

NSRS —_

*Estimated at 859 of total production,
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110. For combustion the raw coal may be dried to 20 per cent. of
moisture and used direct either in pulverised form or in spreader
stokers in large thermal plant. For briquetting the raw coal is
crushed to 1 inch and passed through (steam heated) 2 inch pipes
in drying chamber-drums, generally 25 feet long and set at 20° to
the horizontal and rotated. On drying, the brown coal breaks to
still smaller sizes and to dust, while the moisture is reduced to
15 per cent. The dried powdered coal then passes to the pressure
brigquetting presses (7 tons per sqg, inch). Two main forms of briquet-
te are made—1 lb. and 4 1b. No binder is necessary. The briquettes
are air-cooled before stacking. Precautions are necessary against
dust explosions, and electrical precipitators are often used to remove
the dust. The following comparison is given: —

Raw Brown coal Brown coal briquetted

Moisture . . . . . 609%,

15%
Ash 24% 5%
Net Calorific Value . 3 /23,420 Bru/lb. 8,600 Btu/lb.

111. The brown coal briguette has a lower calorific value and
lower specific gravity than average bituminous steam coal. Conse-
quently it is not generally used for railway locomotives; otherwise,
brown coal briquettes entirely replace bituminous coal in many parts

c¢f Germany for light, heat and power, for both domestic and in-
dustrial uses.

112, Low Temperature Carbonisation.—In 1938 low temperature
carbonisation processes consumed about 26 million tons of brown
coal (13 per cent.), this quantity being concealed in the 70 million
tons estimated to have been consumed by electric power, the
chemical industry, and other uses.

113. Total consumption for low temperature carbonisation in 1942
is estimated at 51 million tons (nearly 20 per cent), 26 million tons
being concealed as in 1938. Estimated increased consumption as
compared with 1938 was made up as follows:—

Million tons.

IL.ow temperature carbonisation

15

Fischer-Tropsch Process 6

Hydrogenation precess 4
2 5——

i
114. Not all types of brown coal are suitable economically for
low temperature carbonisation. In general the brown coal of the
Lower Rhenish district (Cologne and Duren) is unsuitable, while
that of Central Germany (Helmstedt) is satisfactory. The lignite is
sometimes briquetted before carbonisation.



48

115. The costs of mining. pumping, and all processing are not
high; the coal is mined at a cost (1952) of rupees 45 per ton
briquettes are sold at rupees 17 per ton fo.r. plant. These low cost
figures, especially for mining, are obtained through extensive mecha-
nisation, and the use of large specially designed machinery with
suitable layout. The output per man shift is as high as 13 tons.

AUSTRALIAN BROWN COAL
Review

116. The reserves of recoverable brown coal in Australia (Victoria)
are estimated to be 37,000 million tons. The brown coal deposits
of Victoria are located largely at Yallourn, about 100 miles east of
Melbourne. Some of the seams are extraordinarily thick, one at
Loy Yang, near Traralgon, being 803 ft. covered by only 60 ft. of
overburden. At Yallourn, the moisture in the coal is usually 60 to
63 per cent. in the upper seam and 58 to 63 per cent. in the lower
seams.

117. According to F. H. Roberts (Transactions of the Fourth
World Power Conference, London, 1950) the coal is of four main
types—earthy, lignitic, ferny, and pollen. The earthy type is a
chocolate coloured coal without a definite structure; the lignitic has
a definite woody fibrous structure, and retains the texture and often
the shape of tree trunks and logs, some of which are as much as
5 ft. in diameter. Ferny coal is derived from ferns similar in type
o those at present occurring in southern Victoria, while pollen coal
occurs as a layer of fossilized pollen, sometimes several feet in
thickness.

118. The overburden at Yallourn is generally from 25 to 50 ft.
thick, while the coal seam is about 200 ft. thick. The coal is worked
by two bucketchain deep dredgers, each capable of working a depth
of 90 ft. of coal at the rate of 500 tons per hour. Electric shovels are
employed to take a levelling out for the uneven top surface of the
coal and a bucket-wheel dredger is at present being erected. The
cost of mining is as low as rupees 2'0 per ton.

119. The overburden, removed by a dredger and shovels, is con-
veyed by electric trains to a ditch bunker, from which it is returned
to the worked out portion of the Open Cut by means of the over-
burden spreader. Coal transport (also by electric train) delivers
the lignite to special bunkers. from which it is transported by
conveyor belts to the power station or to the briquetting factory.

120. The Open Cut at Yallourn now produces over 6 million tons
of coal per year, and according to estimates it will yield about 10
million tons in 2 or 3 years.

121. The magnitude of the Australian Brown Coal industry is
suggested by the fact that 7 million tons of coal are mined per
annum. The figures in the statement on pages 49 & 50 taken from the
annual Report for 1950-51 of the State Electricity Commission of
Victoria are also instructive, and show the expenditure involved.
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122. Features of 1950/51 Operations.—The electricity sold to all
eonsumers, including bulk supply, and electricity supplied to the
Victorian Railways rotalled 2101 million kw hr. The cost of mining
the coal is roughly 2 shillings per ton, i.e. about rupees 1}. It will
be realised that the Australian conditions of mining are far more
favourable in as much as the seams in Victoria are thicker and
overburden much less than in South Arcot. The reserves of coal in
Victoria are also roughly 20 times those estimated for South Arcot.
‘In Australia distillation (i.e. carbonisation) of some of the lignite has
:also been carried out, and is now being extended.

123. Behind the development of the Australian Lignite is a long
period of years. It was first exploited as far back as 1860, but it
was not until plans for the electrification of suburban railways were
brought forward in 1912 that the matter received serious considera-
tion by the Government and it was not until 1920 that the present
State Electricity Commission was formed. As stated, the briquet-
ting capacity is being increased, and it is hoped eventually to pro-
duce 24 million tons of briquettes per annum. The Australian
lignite does not seem to have sufficient Montan wax to make the
recovery of this by-product worthwhile. The complete gasification
of the lignite, however, is under way for Melbourne gas supply,
and orders have been placed for Lurgi (pressure) plant for making
town gas for this purpose.

COMPOSITION AND ANALYSIS

124. The composition of the brown coals from the existing
Yallourn Open Cut and from the cut at present being opened up at
‘Morwell are shown in'Table 13.

TasLe 13
COMPOSITION OF VIGTORIAN LIGNITIES (AUSTRALIA)

Victorian Brown Coals

Yallourn _ Morwell
As Unit As Unit
received Coal received Coal
Ultimate analvsis
-Carbon 9, . . . . . . 2210 676 2483 695
Hydrogen 9, . . . . . 156 48 1754 4°3
‘Oxygen 9% . 878 26-8 376 246
Nitrogen 9, . . . . . . o-18 06 0-21 o6
Sulphur 9 o-o8 0'2 0°'11~—0°59 o)
(Ash 9 . 080 0'92—2-22
Moisture 9 . 6650 630
Heating value
Gross wet, Bru/lb, . 3,710 171,400 4,292 12,700
3,48¢

Net wer, Bru/lb
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125. It will be seen that the Yaliourn and Morwell coals have:
only 1 to 2 per cent. ash. Typical ash analyses are as follows
(Table 14).

TaBLE 14

ASH OF YALLOURN AND MORWELL COALS

Yallourn Morwell

Silica—Si0, . . . . . . . . 2°§—6 2 3—I18"5
Alumina—ALO, . . . . . . . 4—T12 5°6~—20"1
Iron Oxide—Fe,0, . . . . . . 2540 4°4—23°2
Magnesia—MgO . . . . . . . 17—18"5 7-7—16"T
Lime—CaO . . . . . . . 11—14 )

Alkali (Soda)—Na,O . . . f 1 ) : 4—5 > 2°2—12°7
Potash—K,0 . . . ) ) : L 1—I°5 J
Sulphate—SO, . . . : 3 : ] 13—17 18°2—14°5
Chloride—Cl, . . . . 1 ) . 0°'§5—1-5

The low ash proved a source of difficulty when Yallourn brown:
coal was burned in the form of briquettes, as there was insufficient
ash to protect the grates from overheating during the combustion:
process. In fact, the ash discharge from travelling grates burning
Yallourn briquettes is negligible.

126. Moisture.—A characteristic feature of all brown coals is:
their high moisture content. This moisture can be removed by
heating, but if the dried brown coal is left exposed, it will regain:
moisture from the water vapour in the air until an equilibrium,.
approximating to 15 or 20 per cent. moisture, is reached.

127. Combustion.—The coal is utilised direct in the wet state as:
mined, after crushing and after partial drying. It is used both in the-
granular form and in briquettes. The raw coal is used generally
near the mine, to save transport of water, and to avoid disintegration.
of the larger pieces. It is burnt in mechanically actuated step-grates.
with pre-drying shafts in the furnace to preheat the coal and remove:
moisture. Alternatively, the partly dried raw coal may be pulve-
rised, and the boiler fired in this manner. The efficiency of steam-
raising is about 70 per ceni. using net calorific value as the basis:
of heat available.

128. Pulverised lignite is also being tested on the Victorian Rail-
way Locomotives special container-wagons (sealed) having beem:
designed to carry the fuel.
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‘GENERAL COMBUSTION DIFFICULTIES

129. In utilising lignite in boilers which have been designed for
‘bituminous coal, certain difficulties are encountered, but broadly
-speaking, the change-over can be effected satisfactorily if attention
is given to mitigating the effects of the large quantity of moisture
present, in respect of ignition, combustion, heat-transfer, and volume
-of steam in the flue gases.

130. The main difficulty caused by the high content of water in
the fuel arises in the ignition of the lignite and in the propagation
of the fire through the fuel bed. Some “surface” of the wet fuel
entering the furnace has to be dried before ignition can take place,
and, the more water the fuel contains, the more heat must be radiated
back on to the fuel from the hot brickwork (or from the furnace)
to drive off the upper layers of moisture from the fuel and thus
allow of ignition. After the fuel “surface” has been ignited, propa-
gation of the fire down into the body of the fuel must take place;
this is again difficult, owing to the moisture there and also because
a part of the heat of combustion has to be used in evaporating such
water.

131. Another difficulty with wet lignite is the increased load on
the induced draught fan, arising from the large volume of steam
in the stack gases, which in practice may contain as much as 15
per cent. of water vapour (steam). Indeed, the large volume of fuel
and gases (volatiles) to be handled somewhat decreases the capacity
of the boiler, unless stokers and fans of ample size are installed.
Lignite is sometimes mixed with ordinary coal for combustion and
with advantage, as excessive quantities of wet fuel tend to make
a boiler sluggish in operation and slow in picking up load. But, if
the brown coal or lignite is first dried to a moisture content of 20
per cent. maximum, most of the above difficulties disappear, even
with plant designed to burn black coal.

CONCLUSIONS

132. The brown coal production of Germany is roughly at the
rate of 200 million tons per annum, six times the total output of
black coal in India. The Australian brown coal production is far
less, and amounts to only 7 million tons per annum, though it is
increasing rapidly. Comparatively, the South Arcot lignite deposits
are small, and it would not be wise to expect an annual production
from these deposits, in the course of next 5 to 10 years, of more than
1 to 1} million tons. The lignite of South Arcot is essentially of
the same nature and composition as the Australian brown coal of
Victoria and is very similar to much of the brown coal of Germany.
It may thus be utilised in similar ways. The mining of the South
Arcot lignite presents difficulties in respect of artesian water above
and below the lignite bed, and as the overburden in South Arcot
js thicker, more tough and clayey, it is likely that the mining costs
will be comparatively high. Nevertheless, the- South Arcot %ignite,
dried and processed, should be obtainable at a price for lower than
that of black coal in Madras at present. The clays in the overburden
also have an economic value.
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133. The main fields of utilisation of Madras Lignite will no doubt
be similar to those of the German and Australian lignites, namely

(i) raw coal for thermal power stations hear the mines,
(i) briguettes for general indusirial and domestic fuel,

(ii1) carbonisation with by-product recovery and hydrogena-
tioz of tar to petrol etc., and

(iv) gasification into synthesis gas for liquid fuel—or intc
towns gas.

Lignite can be efficiently vsed in large thermal electric generating
plants, Accordingly. generating plants should be installed to support
the hydro power in the Madras State, against the seasonal fluctu-
ations and drought. This will stabilise power available on the grid
and thereby foster industrial development of the South and alse
facilitate railway eleetrification. Lignite usually needs to be briquet-
ted for use in existing (small) hand-fired stationary and other
boilers, (including locomotives) and for domestic purposes, Briquet-
ting potentialities should accordingly be considered and explored..
Whether montan wax is recovered will' depend largely upon its.
market value and the economics of its recovery.

134. The tar (a by-product of carbonization), if not required for
briguetting, can be hydrogenated to give petrol and fuel oils, and
the surplus char can be gasified to synthesis gas, and additional
hydro-carbon oil (e.g. petrol) then produced by Fischer-Tropsch
synthesis. Blends of the two fuels (hydrogenated tar and Fischer-
Tropsch oils) have advantages. Whether hydrogenation of the tar
and/or Fischer-Tropsch synthesis can be developed will depend
mainly on the cost of mining the lignite.

135. If there is a demand for gaseous fuel in the South, whether
for domestic or industrial purposes, it can be met satisfactorily by
complete gasification of the lignite under pressure as in Lurgi plant.
1f there is a shortage of fertilizer, the gas obtained by direct or
indirect gasification may become a useful source of hydrogen for the
production of ammonium salts.

136. In a word, the great potentialities of the lignite in the South
~ of India should be explored, and adequate finance and technical skill
should be made available, so that the costs of mining and processing
may be kept to the minimum. Successful exploitation and develop-
ment of the South Arcot lignite and installation of electric genera-
ting plant will, however, give only partial relief to fhe fuel needs
of the South and will not completely solve the fuel problems of that
area. The reguirements of black coal for the South will still be
considerable for locomotive and industrial purposes (See para. 223,
Chapter X), and will need to be met from outlying fields, particularly:
the Singareni Coalfields.
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RECOMMENDATIONS

137. We recommend that—

(i) High priority should be given by Government to the
mining and exploitation of the lignite of South Arcot
and to the establishment of thermal generating plant
and of industries in the vicinity of the mines,

(ii) Steps should be taken to draw upon the experience and
knowledge of Brown Coal Mining in Germany, where
the problems of water infiltration and handling have
been solved,

(iii) Selected Mining Engineers from India should be sent to
gain experience of the methods employed in working
the Brown Coals of Germany and of Australia, and

(lv) Research should be undertaken into (a) the best methods
of using the lignite in locomotives (including Gas Tur-
bine Type) and in Industrial Plants, and (b) the prob-
lems of Brigquetting, Gasification, Carbonisation and
Hydrogenation.
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CHAPTER VYII

LOCO COAL REQUIREMENTS AND A RATIONAL BASIS OF
ASSESSMENT

EXISTING RAILWAY FPRACTICE
Riviiw

13¢. Replies to our guesiionnaire show that Railways, as a rule,.
base their requirements for different grades of coal on the importance
they assign to different services, the scheme generally followed
being—

(i) rail and cxpress services—Selected grades.
(11} passenger and fast goods—Grade L
(i11) slow goods and shunting scrvices—Grade 1L

This practice ignores the important fact that fuel consumption in
locomotives is directly governed by requirements of steam generation
and types of locomotives used. For instance, the steaming require-
ments of goods scrvices are as heavy as, in fact heavier than, those
of the passenger services. Many locomotives employed in goods
services are still of the BESA category and boiler research has shown
that these locomotives should be given highest grades of caking or
non-caking coals. The railways, however, allot grade I coals to the
BESA locomotives used on goods services, and the result is an
increase in coal consumption of 10 to 15 per cent.

QuaLITY AND CONSUMPTION

139. The Committee considers that greater economies in the
utilisation of coal in a locomotive can be obtained if coals are assigned
riot on the basis of ‘services’ but on the basis of their suitability
for the different designs of the locomotive boiler. This is a rational
approach and envisages the development of a scientific relationship
between the grade of coal and the design of locomotive boiler
through experiment and research.

140. During the course of our enquiries we found that there was
an impression amongst some members of the coal trade that the
greater use of higher grade coals made little difference to engine
performance. In support of this view they quoted fuel consumption
stafistics (in 1b. per thousand gross ton miles) based on service units,
such as “passenger and proportion of mixed” and “goods and propor-
. tion of mixed”. They did not, however, seem to appreciate that the
consumption unit (lb. per thousand gross ton miles) is affected by
several factors over and above the quality and size of coal. Some of
these factors are, locomotive utilisation, loads, speeds, gradients,
detentions to trains, firing technique, mechanical condition of power
end rolling-stock, boiler drafting conditions, and the proportion of

50
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-caking and non-caking coals used. It is because of these factors
that, although loco coal supplies deteriorated in quality during the
war, the coal consumption did not show much increase in terms of
“lb. per thousand gross ton miles”. For instance, during the war,
the quantity of traffic handled per engine mile was comparatively
greater and the average train speed was relatively lower (see
Appendix 8). These two factors contributed to reduction in con-
sumption of coal—the bigger loads by giving a greater degree of
utilisation of locomotive power and lower speeds by reducing trac-
tive resistance.

141. Further, the consumption of coal in lb. per thousand gross
4ton miles suddenly increased during the years 1947 to 1949 in spite
of the fact that grade III coal was excluded from loco coal supplies
and the proportion of grade II coal was also reduced. This fact is
often quoted to prove that the amount of ash in coal makes little
-difference to engine performance. We are, however, of the opinion
that this sudden increase in coal consumption was partly due to
some of the factors mentioned in the foregoing paragraph, but it
was largely due to the loss of experienced engine crew and main-
tenance staff who had migrated to Pakistan on the partition of the
-country. The process of restoring normal railway working was
further retarded by stores deficiency caused by war conditions. The
result was poor maintenance and operation of locomotives and other
rolling stock, causing increased coal consumption.

142. It has also been pointed to us that the ex, Nizam's State
Railway using Singareni coal (which is between grade I and grade
II guality, based on the present grading scheme), has achieved better
performance than other railways using higher grades of coal. This
observation has been quoted in'support of the contention that the
grade of coal does not materially affect the overall fuel consumption
figures. The fact, however, is that the ex. Nizam’s State Railway
has used coal consistent in quality and size (slack and dust not
exceeding 10 per cent.) though inferior in grade according to the
present grading scheme. This consistency in quality and size has
allowed correct drafting of the locomotive furnaces, which is one
of the most important factors in reducing loco coal consumption.
Moreover, other factors such as loads, speeds, train control conditions,
standards of workmanship etc.. remained unaffected by the partition
of the country in the case of the ex. Nizam’s State Railway and
g0od discipline was maintained throughout.

143. Nevertheless, the consumption of coal per thousand gross
ton miles is the criterion of the economic use of coal in rail transport.
If this figure is comparatively high and if the rise cannot be precisely
assigned or explained, the indication is that the fuel cost for traffic
moved is high, and that there is inefficiency in utilisation for one
canuse or another. The fuel consumption ‘lb. per thousand gross ton
miiles’ on the major railways since 1941 has been high both for
goods and for passenger traffic, and in addition to the causes enu-
merated above, it would seem that lack of attention to the organi-
sation of the fuel supplies and consumption is a contributing factor.
Uneconomic utilisation of locomotive power, such as employment of
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hecavy locomotives on lighter services or goods locomotives on pas-
senger services, may also lead to increased coal consumption in term.
of Ib. per thousand gross ton miles. Later in this report we have
investigated these matters more fully and suggested methods for
improving the training of staff and for the better organisation and-
control of fuel supplies and consumption in locomotives. It is need-
less to emphasise that with efficient operation and control, the greater-
the ash in any coal, the heavier will be the consumption for that
particular type of coal.

RATIONAL BASIS FOR L7%CO COAL REQUIREMEN’I‘S
Loco Bomxrg DEesiGN AND GRapE oF COAL

144. Research.—The Central Standards Office for Railways has in
the past 15 years carried out much research on locomotives with the
help of Dynamometer Car. and has amassed extensive information.
on locomotive furnace and boiler performances. The Central
Standards Office has submitted for our examination six notes om
‘A Review of the Fuel Problem on Indian Railways’. These notes
are given in Appendix 9. We shall refer to notes (1) and (2), which
provide a study of the combustion conditions with caking and with
non-caking coals as used in ‘each of the four categories of locomotives.
described below :—

(i) The British Engineering Standards Association (BESA)
designs, introduced on Indian Railways about the year
1915.

(ii) The Indian Railway Standard (I.R.S.) designs, introduced:
in the year 1926.

(iii) The 8recent IL.R.S. designs which have come into use since:
194

(iv) All types of locomotives employed in shunting duties.

145. The annual consumption of coal in locomotives is of the order
of 8'8 million tons, which is 835 per cent. of the total railway-
supplies. Table 15 gives the approximate number of existing loco--
motives in each of the above mentioned categories and their annual
coal consumption.

TasLe 15

NUMBER OF LOCOMOTIVES AND THEIR ESTIMATED ANNUAL COAL
CONSUMPTION IN EACH CATEGORY

Locomotive power l' Estimated coal con-
on Indian Railways sumption.

Category of Locomotives

. [
Number |Percentage ; Million | Percentage:
of total i tons } of total

BESA designs . . . 3797|459, 422| 480
1926 IRS designs I 2,104 25-5 : 2+63 29'9
Recent IRS designs . . . | 678 8:2 ' 0°90 10-2
Shunting Locomotives . . . . L684 | 204 5 105 119

ToTAL t—— 8,263 i____rc;;-—c; B “S-ZTS—O_ Io;;
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146. The Central Standards Office notes contain specific recom-
mendations regarding the suitability of each grade of coking or non-
coking coal for locomolives in the above four categories. We are
generally in agreement with these recommendations and record
them below.** The word ‘COKING' however, should read as ‘CAK-
ING’ or ‘SEMI-CAKING" in sections (i) to (iv) below, and we have
modified the sections accordingly.

(i) BESA LOCOMOTIVES—should normally be given to bura
selected grade ‘caking’ or ‘semi-caking’ coals. These
locomotives can burn medium grade (grade I) caking or
semi-caking coals and can produce the power required
for operating scheduled services, but there will be a
certain loss in efficiency which in any given service may
cause an increase in coal consumption of the order of
10 to 15 per cent.

(i1) 1926 IRS DESIGNS—should normally be given to burn
medium grade (grade I) caking or semi-caking coals.
These locomotives -can burn medium grade non-caking
coals or low grade (grade II) caking coals and produce
the power required for operating scheduled services, but
there will be a certain loss in efficiency which, in a given
service, may cause an increase in coal consumption of
the order of 20 fo 25 per cent.

(iii) LATEST IRS WP/WG and YP/YG DESIGNS (1948)—-
should normally be given to burn medium grade (grade
I) non-caking coals. These locomotives can burn low
grade non-caking coals (calorific value 10,500 to 10,700
Btu per lb. and ash content upto 24 per cent.) and pro-
duce the power required for operating scheduled services.
but there will be 'a loss in efficiency which, in a given
service, may cause an increase in coal consumption of
the order of 15 per cent.

(iv) LOCOMOTIVES EMPLOYED IN SHUNTING DUTIES--
irrespective of the types used, these locomotives should
normally be given to burn grade I coals preferably of
the caking varieties. Coals below grade I will cause
considerable wastage through the chimney and the grate,

**A cuking coal is one which. on heating. gocs through a pasty state and leaves a coke
consisting of fixed carbon and ash. Coking coal is a caking coal which leaves a tough hard
coke suitable for blast furnace purposes. low in sulphar and phosphorus. and containing
not more than about 22 per cent.of ash. This refers to Indian practice. In Lurope,
U. S. A. and other countries, the maximum ash permissible in merallurgical coke is of the
order of 1¢_per cent. ¢ Caking’ and ‘ Coking ” are often confused with clinkering, Clinker-
ing arises ‘rom melting of the ash on the firc-bed. Some coals contain foreign matter
{ash). which melt at 2 comparatively low temperature, say. 1100°C. Other coals {the
majority of coals in India) @ive ash which malis at a high temperature often over 1335¢°C.
A low mghing point in ash is usually and naturally associated with clinkering.

Clinkering is highly objectionable in locomative coals as it prevents the fow of air
through the fire-bed. so that in extreme cases the locomotive has to stop for several hours
while the fi-e is cleaned out, to the complete disorganisation of the service,

The caring of coal retards the air flow somewhat, but as the carbon of the coke buras
away, the flew of air through the fire-bed is naturally restored unless the ash is excessive,
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and firing to meet heavy fluctuations obtaining in com-
bustion rates in shunting duties is both difficult and
onerous,

Note.—The BESA an the earlictr IRS locomotives which have been designed
to burn high and medium grade caking coals, respectively, can accept pon-caking
coals of the corresponding grades without less 1n pewer but with a less in - cffici-
ency, resulting in an increase in coal consumption on an average of 15 to 20 per
cent.

STATIONARY VERSUS Loco BOILERS

147. Service Performance Tests.—We have before us figures for
the consumption of each grade of coal in locomotive and stationary
boilers under given conditions (i.e. when producing a given quantity
of steam). These figures are reproduced in Appendix 6. Answers
to the questionnaire also contain service performance results on
locomotive boilers. Table 16 gives an extract of these results in a
comparative form.

TasLE 16
UNITS OF RELATIVE CONSUMPTION WITIH DIFFERENT GRADES
OF COAL
! K Tocomotive Boiler
IStation- | -——-—oo - T e e
Grade of coal i ary : CSO for Rlys. ., |
, boiler O i o . E. I | GIP i Southern
| i Oldl % New ‘' Rly. | Rly. | Rly
. e ey S LR Ao (R S JOR S—
Selected <A’ (12750, 100 | 100 ‘| 100 100 ' 100 | 100
Btu/lb.) i ' : | i
: , i f !
Selected ‘B’ (12200 105 | 107 | 107 110 | 1
Buu/lb) - =, ; . | |
; l .
Grade T (11700 Btu/' el 120 L5 ! 125 | 126
D i : i ! s
| i Ty
P ! ; : | i .
Grﬁ)d; I (10800 Bru;, 122 | 140 ; 130 ° 145 | 148 | 142

148. The figures in table 16 show that the consumption of coal
in stationary boilers does not increase as fast as consumption in
locomotive boilers with the reduction in quality of coal. In fact
the performance of the stationary boilers with grade II coals is more
or less equal to that of the locomotive boilers with grade I coals.
The explanation for the relatively poorer performance of the loco-
motive boiler lies in the fact that the latter is restricted in furnace
proportions. The locomotive on rails has to keep within the axle
load and gauge restrictions, and can be designed to have, at the
very best, a grate area of only one-third to one-half and a furnace
volume of only one-fourth to onc-fifth of the proportions generally
given to a stationary boiler of the same steam gencrating capacity.

149, The smaller gratc of the locomotive has thus fo carry a
higher firing rate of 60 to 80 lb. per sq. ft. of grate area per hour
:as against 25 to 35 for a stationary boiler in normal working. The
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smaller furnace volume is responsible for the relatively less time
that volatile matter and small coal particles (burning in suspersion)
stay in the combustion space while burning. Both effects combine
to increase the incomplete combustion losses of the locomotive boiler.
Hence the advantage, which the stationary boiler possesses over the
locomotive boiler in the matter of performance with different grades
of coals particularly the lower grades.

150. Shunting locomotives have a lower boiler rating, which is
generally comparable with that of a stationary boiler (firing rates
25 to 35 1b. per sq. ft. of grate area per hour), and it has been argued
that these locomotives should be able to use coals of grade 11 quality
as efficiently as stationary boilers can.

This argument is not supported by the statistical figures of actual
consumption of grade I and grade II coals on shunting locomotives
furnished in Appendix 10. The figures show that the consumption
on shunting locomotives with grade II coals averages from 80 to 30
Ib. per engine mile on the Broad Gauge and 50 to 60 lb. per engine
mile on the Metre Gauge. The corresponding figure for grade 1
coals are 45 to 55 lb. per engine mile on the Broad Gauge, and
30 to 40 lb. per engine mile on the Metre Gauge. The explanation
is that, although the average working of the shunting locomotive
(over the period of duty hours) is light, there are fluctuations in
shunting duties every few minutes which cause a swing in the com-
bustion rates from nil to 100/150 1b. per sq. ft. of grate area per
hour. These requirements of shunting duties cannot be met efficient-
ly by grade II coals.

151. Design Limitations.—There is an impression in some quarters
that the recent IRS designs of locomotives—WP/WG for the Broad
Gauge and YP/YG for the Metre Gauge—are capable of burning
grade II coals with the same efficiency as is attainable when burning
higher grades coals. This is a misapprehension. The fact is that the
new IRS locomotives were primarily designed to burn high volatile
non-caking coals in place of caking coals. Such non-caking coals
should, however, have a calorific value of at least 11700 Btu/lb. and
as ash content of not more than 20 per cent. With grade II coals
{ash 24 per cent.) the power of these locomotives is not affected,

but the coal consumed will be about 15 per cent. more than with
grade I coals, )

52. As stated earlier, the size and proportions of the locomotive
boiler are subject to design limitations. Axle-load restrictions entail
the provision of more axles (wheels) to accommodate a boiler of
the massive proportions needed for efficiently burning low grade
coals. Such enhanced proportions increase the weight of the loco-
motive and thereby reduce the load that can be handled by it.
Concentration of more weight in a locomotive also involves strength-
ening of bridges and track. This introduces economic factors which
militate against the adoption in locometive design of the massive

boilers and furnaces needed for burning grade II coals with high
efficiency.
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AVAILABILITY OF GOOD QUALITY COALS

RESERVES AND SUPPLIES

153. There are cxtensive reserves of moderate to good quality
(grade T and above) non-caking coals in the Raniganj and Karanpura
fields, and in the outlying fields of Vindhya Pradesh and Madhya
Pradesh. This view is confirmed by the Coalfields Committee’s
Report, 1946, and the Coal Working Party Report, 1951. As many
of the coals need grading and as some of the fields have been only
partially explored, it is not possible to furnish firm figures for these
reserves.

154. With regard to the present output, however, the raisings from
the different coalfields in t%e year 1950-51 of caking and non-caking
coals (down to grade II quality) are shown in table 17. Though
approximate, these figures are indicative of the amounts and pro-
portions of the four grades of coals now being raised and supplied.

TasLE 17

APPROXIMATE OQUTPUT OF COALS (EXCLUDING GRADE IIT)
' FOR THE YEAR 1550-51

(In million tons)
1. Caking coals—Bengal and Bihar Coalfields.

1
) !

Coalficld Selected Gr. I Gr. I1 } Total
‘A&B’ :
e e e ol L e E _—
Raniganj . . . . K - 074 014 ‘ 005 0:93
Jharia . . . . . 4 567 0-80 2°92 l 9°39
Bokaro and Karanpuras . . . 0°39 1°40 | 0-17 196
Gitilih .« . . 045 f 0+45
TotaL . - 725 | 2°34 ! 314 -12-73

I1. Non-caking coals—Bengal & Bihar Coalfields.

Coalfield l Selected

Gr.1 | Gr. 1l | Totl

I: ‘A & ‘B’

|
N - - - N D

. | | |
‘Ranigan;j ! 668 | 1724 040 ! 8-32
Tharia l 0’62 )( 0°09 032 103
Bokaro and Karanpura . . . | 0'16 ! 060 0'07 0-83
. i
Giridih . f ! ;
TOTAL II

7°46 \'. 1°39 ' 079 10°18
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111, Non-caking Coals—OQutlying Fields.

Coalfield r Selected ! "Gr. I Gr. II i Total
S o il S
| | |

CIC, Pench and Chanda . . L J 1°98 1°98 | 3-96
Singareni . . . . . . i 06 06 E{ 120
Talcher | 042 024 i 048
Assam e 1 . o“,zi, B .0_23,11__ 046
ToTAL ! 3° 0§ 3 05 610

Grand total of Tables I, 11 and III { - 1~4‘,1_l -_,~73; o -6~9_8' 29701
Percentage . . . . . . : —7(~5c,- 51 M(—z_s_'_z_)i ~—~<—24~-5 | (100°0)

NOTE.—The breakdown of figures in table 17 is based on the following approximate
assumption.
Caking Non-caking
Bengal and Bihar fields.

Raniganj . . . . J 4 g : . . 10% 902,
Jharia . . . . . k 4 ! a . . 90%, 10%
Bokaro & Karanpur: . . . I i . . . 70% 30%
Giridih . . . . . . b | . . . 100%

Outlaying fields.
All outlying coals (Mainly Non-caking) . 3 y . . 50% 50%

NOTE. - Coals from outlying ficlds are not vet graded officially.  For these fields grade
11 coals may be taken provisionally as coals having from 20 to 24% ash on a dry basis.

155. Table 18 gives an idea of the distribution of the four“grades
of coals to the railways, industries, and export market in the year
1950-51.

TasLE 18

APPROXIMATE DISTRIBUTION OF COAL FROM BENGAL AND BIHAR
FIELDS EXCLUDING GRADE III IN 1950-51

(Million tons)

{

Name of Industry Selected ! Grade 1 drade I1 Total

{

|
E
| %A’ and ‘B’, ,
i ! ! |
Loco - . . U ses zes| rog . gar
Export “ 125 ( \ 1°25
Stzel . ; 3°36 1 022 \ 3758
QOther Industries . i 6 46 J 1 37 2.34 I 10° 17
TotaL ; a4 275 B 34§; a2
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It would appear that there is ample production of high grade non-
caking coals suitable for railway use, and that a programme for
replacement of caking coals by non-caking coals in railway supplies
Is practicable. There are, however, certain difficulties. First, the
grades as stated today for ccals raised in the various coalfieds often
do not correctly represent the quality in actual supplies; some
seams of coal have deteriorated, and some have been exhausted
since they were graded. Secondly, owing to transport difficulties,
it is not yet possible to move non-caking coals (specially of the
Raniganj coalfields) to the Northern areas and this retards the
policy of replacing caking roals by non-cakirg coals. In the
circumstances, - such replacement will have to be spread over a
number of years to afford time for the necessary develgpment of
transport and to open up new collieries, if required, in the non-
caking coalfields,

WORKABILITY OF THE RATIONAL BASIS
ILLusTRATIVE PLAN

156. We have shown, as an illustration, in table 19 (page 67) the
coal requirements of certain major railways on the basis indicated
in para 146. Four ‘alternative schemes' have been considered to
cover the transition from 100 per cent. caking 1o 100 per cent. non-
caking coals. This is subject to solution of the difficulties indicated
in para. 155, above. Alternative 2 applies to the existing conditions,
as railways now receive their supply roughly in the ratio of 40
per cent. caking to 60 per cent. nen-caking coals. At present, of
the total supplies of Railway coal, grade II coals constitute about
25 per cent. roughly half of which comes from autlying fields and
the balance from Bengal and Bihar. But as shown in alternative
2. the supplies of grade IT coals should be brought down to 4 per
cent. In the loco coal programme Jor the {uturve, efforts should be
made 1o eliminate, as far as transport will allow, coals whose
calorific value is below a certain minimum, roughly, 11,500 Btu. per
1b. (i.e., useful heat should not be less than 10,500 Btu, per b.). Low
grade coals can often be upgraded by washing to give superior
performance in locomotives. ¥ is, however, important to mention
that :uuway reguirements shewn in table 19 represent conditions
for maximum economy. In aciual practice, it may be necessary to
accept lower grades of coal from nearer sources to avoigd ceal being
hauled over long distances.

This will save transport for higher grade traffic and may also reduce
over-all fuel costs per unit of traffic produced (i.e., rupees, annas and
pies per thousand gross ton miles).

157. The implementation of the chove plan will be thwarted
unless the existing transport inadequacies are tackled immediately.
It is generally not realised that lacx of transport (wagon, power and
track capacities) is hampering the flow of coal in the country. The
iransport problems are dealt with in Chaptler XI. '
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RECOMMENDATIONS

158. We Recommend that—

(i) Loco Coal requirements should be estimated on the basis
of the suitability of each grade of caking or non-caking
coal for different categories of locomotives as indicated
in para. 146, adjustments being made for accepting
inferior coals from nearer sources,

(ii) Efforts sliould be made to exclude from the future Loco
Coal programnies, as far as transpert permits, coals.
whaose calorific value is below 11,500 Btu. 1b,, and

(iiiy The usc ef low grade coals (calorific value below 11,500
Btu. 1b.) on shunting locomotives should be gradually
discontinued; districts or zones which receive supplies
ot coal aver long leads should receive prior attention.



CHAPTER VIIi

EXISTING CONDITIONS OF SUPPLY AND DISTRIBUTION QF
LOCO COAL

ORGANIZATION

159. Prior to the year 1944 the practice of the Indian Railways
was to call for tenders from collieries and then to select coals for
their individual railway requirements. The Coal Commissioner’s
Organiszation came into existence with the promulgation of the
Colliery Control Order in the year 1944, and took over the control
-of distribution of coal in the country. With this change, the distribu-
tion of coal to railways become the responsibility = of the Coal
Commissioner, The existing system introduced in 1948, allocates
loco .coal orders to different collieries on behalf of the railways in
the fcllowing manner:—

“Demands of the railways are broken up gradewise.
Sixty per cent. of the vaisings of each colliery is taken
as ‘steam’® coal. The availability of steam coal is then
worked out field by field after deducting the orders for
steel works, bunkers, export, etc. The gradewise
demands of the railways are then correlated to the steam
coal available in the different grades, and orders are
placed with the collieries on the basis of the ratio of
demand to steam coal availability.”

*(NoTe—Steam coal is coal larger than 1” but  generally not
larger than 6” or 8” in size.) ;

160. The Chief Mining Engiacer,, Railway Board, (who manages
Government collieries) has charge of the distribution of railway coal
from all sources and the above system is followed by him under the
control of the Coal Commissicner.

Supply Conditions

161. The answers received to our questignnaire dealing with the
railway coal supplies are summarised in Appendix 11 They have
brought out the following features: —

(i) An enormous increase has taken place in the number of
collieries supplying coals to individual railways.

(ii) The railway requirements have been spread (some as
small orders) over a large number of collieries in the
different coal ficlds.

(iii> Great variations have existed in supplies as a result of sheds
receiving ccal from different collieries from month to
month.

70
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NuUMBER oF COLLIERIES

162. Table 20 shows the number of collieries which have supplied
coal to three major railways in the years 1939-40, 1943-44, 1944-45 and
1950-51. The period from 1939 to 1951 can be divided into two spans,
viz. 1939-1944 and 1945-1951.

TaBLE 20

e
| Total number of collicrics that have
supplied ccal in the year,

Railway B T e e
! | |
1 1939-40 ‘ 1943-44 | 1944-45 | 1950-5I
! Span 1 l‘ { Span 2 ‘
E.I.R. . . . . . . 23 50 258 SIT
B.N. R, . . . . . . 12 49 60 113

G. LP . . . . . . 29 70 174 371

In the first span (1939-1944) there is a gradual increase in the number
of collieries, which arose from increased demands, and from produc-
tion difficulties experienced in the earlier period of the second world
war. In the second span there is a marked increase in the number
of collieries in the commencing year (1944-45), coinciding with the
introduction of the Coal Commissioner’s Organisation. The number
continued to increase rapidly in the subsequent years with the result
that in the year 1951 the East Indian Railway received coal from 511
collieries as against 23 in the year 1939-40, the B.N. Railway from 113
collieries as against 12 and the G.IP. Railway from 371 as against
29. This marked increase in the number of collieries during the
second span is attributable to—

(i) Coal Commissioner’s system described above, ard

(ii) shortage of wagons, locomotive power and ships.

163. Table 21 illustrates the loco coal programme issued by the
Coal Commissioner for the period June to September 1951. A point
to note from this table is that the actual number of collieries that
have supplied coal to each railway from month to month was consi-
derably greater (three to four times) than the number indicated in
the programme. This shows that the loco coal programme framed
by the Coal Commissioner for allocating loco coal orders to different
collieries, fails to materialise in practice. This failure helps to swell
enormously the number of collieries supplying coal to individual
railways. ’



72

TrBLE 21

Number of Collieries that have actually supplied coal to Railways
against Loco Coal Programme from June to September 1951.

[

| July i August ‘Septcmber

Railway i June | As per

) - ' ! ? é programine

E. P. L I 830 89 134 95| 53
Assam . . ! 67 71 | 69 31 | 19
E. I.. . . . . ’ 195 1 189 J 226 151 I 132
G. 1. P. 1 162 ; 167 155 166 { 55

BB & CI - ! ‘ , |

B. G. i 162 1 156 i 234 196 | 63
M. G. i 126 | 126 | 130 130 | 63
0. T. : e 149 ! 95 153 | 47
B. N. . . . . ! 69 ! 86 l 81 81 ‘; 72

SmarL ORDERS ON COLLIERIES

164. Table 22 presents an analysis of the collieries that supplied
coal to the G.IP. Railway in the years 1943-44, 1949-50 and 1950-51.
We find that only 2 collieries supplied coal to this Railway in 1943-44
in quantities of 50 tons or less but the number of such collieries
increased to 79 in 1949-50, falling to 62 in 1951-52. The number of
collieries that supplied coal in quantities ranging from 50 to 100 tons,
was nil for 1943-44, 24 for 1949-50, and 39 for 1950-51. The number
of collieries that supplied more than 1000 tons on a single order was
only 63 in the year 1943-44, but it increased to 133 in 1950-51. This
illustrates how the requirements of a single railway system have
been split up into small orders and spread over a large number of
collieries.

TABLE 22

‘ No. of collieries concerned with
Supply quantity on a single loco order supplies to the G. I. P, Railway
in the year

S

1943-44 | 1949-50

|
B
50 tons or less . . . . . . . 2 | 79 62
51 10 100 tons . . . . Nil } 24 39
JOl tO 500 tons . . . . I | 86 104
501 to TOocO tons | 4 22 33
Qver 1ccu tons . ! 63 ! 124 133
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VARIATIONS IN SUPPLIES

165. Table 23 shows that sheds with daily consumption not exceed-
ing 25 tons have received coal from 3 to 34 collieries and that sheds
with daily consumption in the range of 101 to 150 tons have received
coal from 15 to 66 collieries. This state of affairs has been brought
abuut by change of supplying collieries from month to month. The
number of collieries supplying coal to individual sheds must be kept
down to a minimum in order to avoid stacking difficulties, to mini-
mise mixing and combustion problems, and to ensure control of
quality.

TaBLE 23

: Shed group . Maximum No. of
i seees e e e eee—eo e collicries that have
| ! . supplied coal to a
Railway ‘Average Consumption  No. of single shed in the

| . sheds. | shed group during
| | i the year 1950-51.
‘ i :
- g P A e, b
Upto 25 tons 6 27
E P, . . . . . 101 10 150 tons 3 66
201 to 250 tons 1 26
Upto 25 tons 10 34
Central . . . . . 101 to 150 tons. . 7 42
201 to 250 tons . 2 39
Upto 25 tons . 3 3
B. N. . ; . . . 101 10 150 tons . 3 15
201 to 250tons . 4 27

166. The variations in supplies have also resulted in proportions
of the various grades of coals in ground stocks at sheds being different
from actual requirements. Apart from this, the shedwise distribu-
tion of coal has been uneven, resulting in very low stocks at several
sheds in spite of the overall stock position of the railway concerned
being satisfactory. Under the present system the controlling autho-
rity is not informed of the stock position of different grades of coal
in individual sheds.

CAUSES OF FAILURE TO KEEP TO SUPPLY PROGRAMME

167. We are told that the difficulties experienced in keeping to
the loco coal programmes arise from the following causes:—

(i) Although, as a rule, there is shortage of wagons, there are
frequent occasions (in day-to-day working) on which
there is wagon surplus. In order to avoid accumulation
of empties, the surplus wagons are sometimes supplied
to collieries for loading railway coal, even thiough these
collieries may not be on the loco coal programme for
the particular railways.
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(ii) Collieries sometimes fail to meet commitments on account
of production difficulties.

(iii) Some ccllieries give preference to industrial orders when
wagon supply position is satisfactory,

(iv) Indents for wagons placed by collieries do not materialise
on account of shortage of wagons.

{v) Re-allocations and diversions of coal are made by the Coal
Commissioner’s  Organisation to meet emergency
demands.

(vi) Alletment of loco coal orders to several collieries is often
made to the extent of 100 per cent. (sometimes more) of
their steam coal production. This leads to loading of
slack with the large steam coal.

(vii) Occasionally allotments of wagons are made in excess of
the capacities of the routes and junctions. These
capacities vary, and timely information about such
variations is not always available with the allotting
authorities.

SUPPLY PROBLEM

168. The difficulties which @ the railways have experienced in
maintaining high standards of performance and affecting economy
in the consumption of coal in locomotives, on account of the present
supply conditions are summed up as follows:—

(i) With a large number of collieries on loco coal orders for
each railway, the inspection on the part of the Coal
Commissioner’s Organisation has become ineffective;
some railways have reported that about a third of their
supplies contain excessive (20 to 40 per cent.) slack
and dust and shaly matter. It is clear that individual
collieries are failing to supply according to grades
specified. THe railways are uhable to report on all
cases of defective supplies as their limited fuel confrol
organisations are not able to cope with quantities of
coal received from numerous collieries. Penalties im-
posed by the Coal Commissioner on the collieries against
whome complaints have been established, have often
proved ineffective in the past and the railways have been
eompelled generally to divert such inferior coals to uses
in unimportant services.

(ii) Coal supplies of the same grade drawn from widely vary-
ing sources of caking and non-caking varicties have often
to be stacked together on account of shortage of stacking
space in sheds. The result is that unknown mixtures of
coal are burnt in locomotives day-to-day, and the engine
crew are unable to achieve proper control over firing
conditions. Moreover under such conditions of mixing
it is not possible for the railways to make specific comp-
laints about the nature or behaviour of one or other of

the coals.
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{iii) Drafting and the air supply of locomotives cannot be set
to give the best results with coals of widely varying
sizes (practically run-of-mine), nor with mixtures of
caking and non-caking varieties.

(iv) Bulk densities (cubic feet per ton) of coals in the same
grade as supplied to any one shed differ, the values
ranging from 38 to 44 cubic feet per ton depending upon
the source of supply. This has made it difficult for
railways to base issues of coal to locomotives on the
calibration of the locomotive tender and/or on the
capacity measures of the basket and bucket loads, ete.
Thus, railways are unable to determine reasonably
accurate trip rations for ~ the locomotives in different
services and cannot exercise efficient control over fuel
consumption.

(v) At present, coal-loads move from widely spread collieries
in the coalfields to numerous consuming points on a
railway and owing to failures of supplies of wagons,
diversions of coal-loads have been a common feature.
This has made it difficult for railways to obtain effective
checks on receipts as against despatches, and to plan
shedwise allotment by which they keep to the minimum
the number of collieries supplying coals to a single
shed.

169. Under the present practice the requirements of individual
railways are widely spread over the coalfields. This has led to—

(1) a complicated system of maintaining checks on loadings
and despatches,

(ii) failures of collieries to meet commitments,

(iii) irregularities on the'part of the collieries in placing
indents for wagons,

(iv) difficulties on the part of allotting authorities in making
re-allotments which are sometimes necessary, and

(v) considerable marshalling and wagon detentions, both in
the colliery base stations and enroute ete. which to
some extent account for shortage of wagons.

179. We are of the opinion that even an attempt to raise the
qualifying output of the collieries tg such a figure as will reduce
the number of collieries on the loco coal programme to about 100
will not bring success to the present system. In fact the Igco coal
programme for the period January to June 1952 which the Coal
Coramissioner had based on a qualifying output of the colliery of
1000 tons or more a month did net achieve the desired results. It
neither brought a reduction in the total number of collieries supply-
ing coal to a railway nor produced any measure of rationalisation
in respect of supply sources to enable bulk supplies being moved
from fixed (allocated) sources. Checks on coal loadings at ‘ghe
collieries also proved ineffective owing to inadequacy of inspection

staft.
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171. A solution of the supply problem lies in the abandonment
of the present practice of programming loco coal orders. A new
plan or scheme is needed which will minimise and fix the sources
of supply for each railway on a long term basis, and which will
eliminate the need for day-to-day adjustments of coal allotments.
The wagon and power supply are insufficient to meet the needs
of the present day highly increased traffic and expanded demands
of the country. We deal with the transport question in Chapter
XI.

172. We recommend that action be taken to organise loco coal
supplies so that the following conditions are satisfied:—

RECOMMENDATIONS

(i) Quality. efficient control is exercised on the quality of
coal so that supplies made to Railways are in accord-
ance with specifications.

(ii) Supply and grouping. districts or zones of a Railway are
supplied coals from fixed sources, a source being either
a group of collieries or a single colliery. The collieries
selected to form a group should be on the same ‘Pilot’.
They siould be chosen so that the mixing of their coals
may be done without causing combustien troubles. The
quantities drawn from each group towards Railway
supplies should be guaranteed in advance.

(iii) Distribution and grouping. As far as practicable coal for
any consuming point on a Railway is obtained from the
nearest group source. The group and the connected
base station are such as will permit the movement of
coal to districts or zones without entailing much
marshalling at base stations (and enroute) and without
involving cross movements,



CHAPTER IX
PROPOSED PLAN FOR SUPPLY AND DISTRIBUTION OF COAL
QUALITY AND CONTRACT

CONTROL OF QUALITY

173. The Committee attaches great importance to quality of the
coal supplied to railways. The Coal Commissioner has given us
details of his existing organisation for testing and inspecting coal
samples taken from the seams, from the raisings, and direct from
the wagons as they are being loaded at the collieries. He has also
explained the procedure for maintaining checks on wagon loadings
at colliery pitheads etc. His inspecting staff is expected to keep
continually under observation the quality and quantity of coal
produced by the collieries (widely spread over the different coal-
~ fields) to ensure satisfactory quality in the grades of coals raised
and supplied to Railways, other Government concerns and for
export. We feel that the present organisation is inadequate for the
task and should be strengthened. This measure, however, will not
in itself be a solution of the problem. .The Committee considers
that a complete change should be introduced in the supply system
and that the responsibility in regard to quality should primarily
rest upon the collieries themselves. In other words, the collieries
should test daily their own coals as loaded. Quality will improve
if supplies are made under suitable contract conditions, Railways
have expressed themselves in favour of reversion to the system of
inviting tenders i.e., the system in vogue before 1944.

174. The Coal Commissioner’s views on this matter are repro-
duced beiow:—

“It is felt that even under the existing Colliery Control
Order, offers for supply of coal to railways can be in-
vited in future from collieries. When these offers are
received, contracts for the quantity and quality as
per grade specification may be drawn up between the
collieries approved and the railways. This will not
only ensure satisfactory supply of coal in quantity, but
will also bind the collieries to supply ceal to correct
and agreed upon specification in grade and size. In the
contract, penalty clauses can” Be incorporateq, which
will help to maintain~standards. It is, however, to be
definitely stated that the best plan would be #r the
railways to select their coals in consultation with the
Chief Mining Engineer, Railway Board, as they used to
do in the past. This system worked very satisfactorily
and is strongly recommended. The Chief Mining
Engineer should call tenders for ccal supply to
railways”.

1
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CoNTRACT Basis

17¢. In the light of the above remarks we consider that railways
should in future select their coals by inviting offers from collieries
and arranging for their supplies on contract basis. The control of
quality is inherent in this arrangement, as the conditions of contraet
can be made stringent enough to prevent supply of grades lower
than those contracted for.

Loco Coarn COMMITTEE

176. The contract basis, however, brings in other problems which
arise out of changed conditions of supply, demand and transport.
Industrial consumers and railways now require about 30 per cent.
more coal than they did in pre-war days, but transport improve-
ments have not kept pace with these demands. The line and
junction capacities on certain railway systems are now practically
fully utilised, and the bottlenecks have shown up more obvicusly
on account of increased traffic all round. Wagon requirements for
the import of food grains and for the increased export of coal and
iron ore in recent ycars have ‘also-ceniributed materially to the
present difficulties of coal transport. It will take some years before
satisfactory conditions are reached.

177. We feel therefore that individual railways cannot for some
years be given full choice in selecting collieries from the acceptable
offers, as the choice of more than one railway might fall on
collieries confined to one field or on collieries widely spread over
different fields. The allocation of the collieries, whose offers are
approved for supply of coal to railways, will have to be made ‘in
consultation’ to avoid production and transport difficulties.

178, To meet the situation we consider it necessary to set up a
standiny Loco Coal Commiltee comsisting of representatives of
Ratlways, the Railway Beoard, and the Coal Commissioner's
Ovganisation, The Chairmar of the Railway Board or his nominee
may act as Chairman, and the Chief Mining Engineer (Railway
Board) as Member-Secretary of the Committee. The Chief Mining
Engincer should invite offers from collieries gnd submit them to
the Coramittee for scrutiny and acceptance. Allocations of the
approved offers for coal supply may then be worked cut by the
Committee according to supplies and {ransport available. The
Committee should meet periodically, say once in three months, to
review ~he supply position and once a year to scrutinise and approve
offers from collieries, and to frame annual loco coal programme.

SUPPLY AND GROUPING
GrourPING OF COLLIERIES

179. The great increase in the number of supplying collieries
during the last decade and the disadvantages of the resultant supply
conditions discussed in paras 168 and 169, Chapter VIII, point to the
desirability of grouping collieries. The object of grouping collieries
is to ensure consistency in quaiity and regularity in respect of
supplies made to districts or zenes of a railway.
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180. Supply Sources.—There are approximately 810 collieries in
the Bengal and Bihar coalfields and 41 in the outlying fields. At
present no less than 500 collieries take part in meeting loco coal
requirements. Many of these collieries produce less than 1500 tons
of coal per month, i.e. less than 1000 tons per month of loco ‘steam
coal’. The requirements of a single district or zone of a railway
(for any one grade of coal) range from roughly 2,000 to 8,000 tons per
month. These requirements cannot be met from a single colliery
having a small output. Table 24 below shows the number of
collieries (gradewise), connected with each base station in the
Bengal and Bihar coalfields.

181. On a rational basis, the supply of coal to a consuming point
should be made as far as practicable from a single base station, so
that coal may move in block loads of one gquarter to full rake,
depending upon the demands of the consuming point. In  order
to achieve this, it is necessary to ensure that the collieries on which
orders are placed are able to supply the quantities required regular-
ly from day to day. Collieries with large output can generally
meet  this  condition, but. .. such collieries are limited
in number and are normally . called ~upon to meet high priority
demands in respect of bunker and export coal, and coal for the steel
industry.

TABLE 24
COLLIERIES CONNECTED WITH BASE STATIONS IN BENGAL AND
BIHAR FIELDS PRODUCING SELECTED <A GRADE TO GRADE II COAL AS
IN 1950-51

! i No. of eollierics (gradewise)
Coaslfield © Base statrion l' . o -

Sel. Sel. Grade Grade Total
‘ A B I 11

(Ondal . | 2 56 o1 § 157
| Asansal ; 5 9 4 o 18
Rarigunj Sitarampur | . 5 12 27 49
Barakar | 6 7 7 - 29 | 49
Radhanagar | S k] Lo 3
. L Chaurasi i 4 2 6

: 43 | 102 84 58 287
(Puherdih 3 21 1t 46 81
| Kusunda ‘ 18 S 44 | 7t
Jharia . .| Katrasgarh | e 6 9 41 ! 6
Bhojudih 1 7 10 1 4, 22

Bhag: 4 : 13 1 3 21
i [ Mohuda : 3 11| 6 24 | 44
[— . : - S -
‘ 18 79 | 36 | 162 295
Bokaro and : ( Gomch ! \ . 3 10 14

Karanpura i< | 1 |

. Barkakana ! { 7 | 12 9 28
! I ! 8 ! 135 : 19 42

i . i DR = R

Ginndh . . e 2

Grand total | Bengal and | €3 189 | 135 239 626

sy i 1 !

coalfields.
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182. Grouping Scheme.—We have developed a scheme of grouping
collieries grade-wise and pilot-wise into ‘group sources’ of supply,
each with an annual raising of 80,000 tons or more. This scheme is
mncluded in Appendix 12.  Collieries in the outlying fields are un-
graded and located widely apart. The grade-wise and pilot-wise
grouping of these coliieries has not therefore been attempted.

183. In order to provide a safe margin for seasonal and other fluc-
tuations in output, the scheme is based on the assumption that ap-
proximately one third of total raisings (i.e., 55 per cent. of the steam
coal) of each group will be available for loco supplies. The criterion
for including collieries in a group (raising any one grade of coal) is
their close proximity and this will usually permit mixing of coals in
the group without causing combustion trouble.

184, An extract from the illustrative grouping scheme' is given is
in Table 25.
TasLe 25

ABSTRACT OF GROUEING SCHEME

Number of collieries Number of groups

Field — et Yo L R — R
| Sel. Sel. Goo G Total Sel. Sel. Gr. Gr. Total
' A B AL I A B I II
TRaniganj . . 43 102 84 58,1 1287 14 18 12 9 33
Jharia . . . 18 79 36 162 295 10 20 1T 17 58
Bokaro and Karan- . ] 15 19 42 7 8 4 19
pura.
Giridih . . . 2 2 2 2
Total Bengal and 63 189 135 239 626 26 45 31 30 132
Bihar fields.
Other fields . R 41 ... 41
GRAND TOTAL  + oo e 667 et e e e IT3

185, It will be seen that 287 collieries of the Raniganj field have
been reduced to 53 groups, 295 collieries of the Jharia field to 58
groups, and 42 collieries of the Bokaro and Karanpura fields to 19
groups. The total number of 626 collieries of the Bengal and Bihar
coalfields have been placed under 132 groups. With 41 collieries of
the outlying fields added to this number, the total number of 667 col-
lieries have been formed into 173 group sources. The main advant-
age to be derived from grouping is that complete groups can be as-
signed to districts or zones of a railway system. This permits a long
term basis for supply and distribution and eliminates the present diffi-
culties arising from widely spread collieries supplying coal to numer-
ous consuming points on a railway.

186. The grouping scheme discussed above can be immediately in-
troduced without affecting the present supply eondition in other res-

‘wwnntc MThan wailuravie hAavracrar » Annt tRA Srntanma Al anTantine thain
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example for working out a fresh grouping scheme for the collieries
whose offers are accepted for supply of coal to railways.

Loco CoarL PrRoGRAMME BASED ON THE (GROUPING SCHEME

187. A loco coal programme (Appendix 13a) has been worked out
‘to illustrate the application of the grouping scheme to distribution of
coal to railways. Table 26, below, affords a comparison between
the proposed progamme and the one issued by the Coal Commissioner
for the period July to December 1952. It inl be seen that under the
grouping scheme, the Central Railway receives coal from 6 groups of
the Bengal and Bihar fields and 12 collieries of the outlying fields as
against 68 collieries shown on the Coal Commissioner’s programme,.
‘The Western Railway receives coal from 14 groups of the Bengal and
Bihar fields and 2 collieries of the outlying fields as against 87 collie-
ries on the Coal Commissioner’s programme. For the Eastern Rail-
way, the ‘group sources’ work out to 51 as against 189 collieries, for
the Northern Railway 17 as against 178 collieries and for the North
Eastern Railway 9 as against 54 collieries. Under the grouping
scheme supplies will be made from 94 groups of the Bengal and Bihar
.collieries and 27 collicries of the outlying fields, against 541 collieries
shown on the Coal Commissioner’s prograrnme for all the railways.

TasLE 26

.A COMPARISON BETWEEN THE PROGRAMME BASED ON THE ‘GROUPING
SCHEME® AND THE ONE ISSUED BY THE COAL COMMISSIONER
FULY TO DECEMBER, 1952.

Local Coal Programme Based on Grouping Scheme:

| Railways
PRSI L T A T (N U U

tSouthern Central | Western| North- | East- North~- ; Total
! ' \ I em ern  |Easters |

—-— \ e et e e e [ — - . - —

‘Bengal & Bihar fields .4 6 14 17 44 [} 04

‘*Qther fields . . 6 12 2 7 27

TOTAL . 10 18 16 17 51 9 121

SGuly to December 1952—Coal Commissioner’s Programme.

‘Bengal & Bihar ficlds 52 40 70 78 173 54 467
*Other fields . 13 28 17 16 74

e e e e e e e —

TOTAL . 65 68 87 78 189 54 541

*Does not include Assam coalfields.

188. Although the total number of collieries supplying coal to rail-
ways may be large, an important advantage of the proposed program-
me is that supplies for individual railways will be confined to limited
-areas of the coal fields ang the traffic routes will be more or less
permanently fixed in contrast to the supplies being spread over the
.entire coalficlds under the existing programme. Another feature is
‘that complete districts or zones of a railway will deal with caking or
non-caking coals only. We therefore, consider that the ‘grouping
principle’ should be immediately adopted for rationalising supply
sources. :
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DISTRIBUTION AND GROUPING

189. For a correct appreciation of the advantages of coal distribu~
tion under the grouping scheme, it is essential to state briefly, even at
the risk of repetition, the defects in the present distribution arrange-
ments. The present system is defective in the following respects:—

(i) It entails excessive marshalling and detentions of wagons at
base stations and junction yards en route.

(ii) It involves numerous bookings from collieries to sheds, re-
sulting in cases of misdirection and losses of wagons en-
route.

(iii) It makes difficult a speedy checking of receipts against des-
patches.

(iv) It creates difficulties in respect of stacking and regulating
of ground stocks at sheds. ‘

(v) It furnishes more scope for theft and pilferage due to longer
and more frequent “hold-up” of wagons en rou'e.

(vi) It does not provide for effective weighment or quality
checks on supplies at the various receiving points.

{(vii) It necessitates larger ground stocks due to individual sheds
being far removed from collieries.

DISTRIBUTION PrLanN

190. The Committee considers that many of the above defects arise
from numerous supply sources and receiving points, with consequent
difficulties in transport, inspection and ground stocks, and we consider
it essential to have a rationalised plan for distribution. The main
feature of such a plan should be the introduction of distributing cen-
tres to serve as primary receiving points in respect of supplies to dis-
tricts or zones. The distributing centres would be located to ensure
easy distribution of coal to individual sheds.

191. The advantages of such a plan would be:—

(i) minimising of marshalling and detentions en route and re-
duction in ground stocks at sheds due to movement of
block loads (quarter to full rake) from base stations io
distributing centres,

(ii) putting complete districts or zones on either caking or non-
caking coals in order to:—

(a) enable locomotives operating in each zone to be drafted
accordingly,

(b) put trip rationing on a more 1eliable and accurate basis.
and

(¢) minimise diversions,

(iii) facilitating check weighment and quality test by centralis~
ing inspection of this work at the distributing centres.
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{iv) simplifying investigation of complaints regarding defective
supplies, and

(v) making it easier for Railway Headquarters to exercise con-
irol over supply and distribution of coal through the
medium of distributing centres.

192. The Committee considers that it is possible to evolve a work-
able plan ensuring the above advantages. The basis of such a plan
is given in Appendix 13a, which specifies supply sources (groups con-
nected with base stations), traffic routes, distributing centres and
district or zonal requirements of different grades of coal for all
railways, and illustrates the feasibility of the scheme,

JLLUSTRATION

193. We take the case of the Western Railway to illustrate the
detailed working of the distribution plan (Appendix 13b and 13c).
According to our new plan this railway receives coal from two base
stations in the Jharia coalfields, one base station in the Bokaro coal-
fields, and one base station in the CIC coalfields. There are eight
districts (zones) of the Western Railway. The Jharia and Bokaro
coalfields supply caking coals to six districts. and the CIC fields supply
non-caking coals to the remaining two.

194. Under the plan Gangapur district (Broad Gauge) with a
monthly consumption of 19.800 tons receives daily 12 wagons of
Selected ‘B’ coal from one group, 17 wagons of grade I coal from two
contliguous groups, and 4 wagons of grade II coal from one group, a
total of 33 wagons from Kusunda base in the Jharia coalfield. This
enables roughly two-thirds of a rake to move daily from Kusunda
to Agra East Bank, which serves as a distributing centre for Gangapur
district. Similarly, Ahmedabad district (Broad Gauge) with a
monthly consumption of 23,400 tons receives daily 18 wagons of
Selected ‘B’ coal from two contiguous groups, 4 wagons of grade 1I
coal from one group, a total of 22 wagons a day from Kusunda base.
It also receives 17 wagons of grade I coal from one group connec:ed
with Gomoh base. Thus two block loads of 22 and 17 wagons will
move daily from Kusunda and Gomoh bases respectively to the dis-
triet distributing centre, Ratlam. Supplies have been arranged for
Bulsar District (Broad Gauge) in the shape of 15 wagons of Selected
B and 3 wagons of grade II coal from Kusunda base in the Jharia
field. and 12 wagons of Grade I coal from Gomoh base in the Bokaro
field. The two block loads so formed will move daily via Cheoki and
Bhusaval to the distributing cenire Nandurbar. The four Metre
Gauge districts (including Saurashira) and one Narrow Gauge district
(Pratapnagar) are provided with distributing centres at transhipment
junctions namely Agra East Bank and Ratlam.

195. The requirements of Saurashtra Division (now Gondal Region)
of the Western Railway have been completely met by 1'&11'1 route in
the shape of 29 wagons of non-caking coal moving daily in a block
load from Mancndragarh base in the CIC fields to the distributing
centre at Ratlam, for transhipment at Sabarmati and Viramgam.
Supplies of Pratapnagar District (to the extent of five wagons a day)
are also met from Manendragarh base and will move upto Ratlam
with the daily block load for Saurashtre.
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196. The movement of block loads as described above will reduce
marshalling and detentions with resultant shortening of turn-round
period and economy in coal consumption in shunting work at base
stations and enroute. It is expected that in the case of Western
Railway, a saving of 1 day in the turn-round period will increase the
overall transport availability by about 5 per cent. as shown by the
calculation in Appendix 14. Similar illustrative plans for other
railways are given in Appendix 13.

LABELLING SYSTEM

197. The labelling system illustrated in Appendix 15, will facilitate
the handling of coal loads at junction points and distributing centres.
Distinctive symbols—circle, triangle, square, etc—will denote the
consignee railway and serial numbers shown within the symbols will
indicate the respective districts or zones of the consignee railway.
For example, the Western Railway has been allotted a circle for its
symbol and serial numbers 1 to 8 to indicate the 8 districts. The
symbols will enable the staff to recognise the destinations of coal loads
at a glance. Besides speeding up shunting operations, this will
eliminate misdirection of wagons. The serial numbers within the
Railway symbols will make it easier for the distributing centres to
re-direct coal loads to vespective districts or zones.

198. There is also a colour scheme. This seeks to provide a visual
indication of the grade of coal loaded in the wagon by means of a
strip of a distinctive colour marked on the side label such as red for
Selected ‘A’, green for Selected ‘B’, yellow for grade I and blue for
grade II coals. This will facilitate the distribution of different grades
cf coal to individual sheds through the distributing centres.

199. The standard side labels now used will be continued and the
syvmbol and colour schemes will be the additional features of these
labels to provide visual indications.

INSPECTION AND ACCOUNTING

200. The Committee considers that at present it is not vossible for
railways to have effective inspection and weighment checks at indivi-
dual receiving sheds. The existing arrangements are unsatisfactory
in view of the importance of control of quality and quantity. The
proposed distribution plan envisages centralisation of inspection and
weighment checks at distributing centres. Under the plan the ins-
pection and weighment checks on the Western Railway will now be
carried out at the three distributing centres instead of 56 sheds.
Similarly, linking of receipts with dispatches is facilitated when it is
carried out at the distributing centres. The distributing centres will
prepare returns of coal loads received and check them against the
despatch invoices received from collieries. Regulation of further
distribution to sheds will be an internal arrangement. This means
that only the distributing centres will deal with the supplies coming
from collieries, which will facilitate and expedite detection and ad-
justment of discrepancies. A system of identity cards for wagons
and also sealed labelling of wagons is discussed in Chapter XIIIL
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CoNTROL BY HEADQUARTERS

201. Under the proposed plan, the railway headquarters will have
to deal mainly with the distributing centres in regard to all coal
matters. The distributing centres will provide a medium for exer-
cising better control all round and ensuring efficient and expeditious
handling of coal matters.

GROUND STOCKS

202. The grouping of supply sources makes it possible for coals to
be stacked grade-wise without causing combustion trouble. The
sheds will now maintain separate stacks for four grades of coal, instead
of separate stacks for each colliery and grade. The reduction in
transit time due to block movements of loads and due to shortening
of loads with distributing centres serving as ‘pools’, will make it
possible to keep down the stocks at sheds. An illustration of this
feature in the case of the Western Railways is worked out in
Appendix 16. It will be seen that safe ground stocks in the case of
Western Railway can be reduced from 30 days’ consumption to 26
days’ consumption, giving a reduction in the capital locked up in
ground reserves to the extent of rupees 5-2 lakhs.

FinanciaL IMPLICATIONS

203. The proposed distribution plan involves extra expenditure on
coal organisation at the distributing centres. The Northern Railway
has a distributing centre at Ghaziabad, which handles 100 wagons of
coal per day and affords a case for illustrating the financial implica-
tion of the proposed plan At present, Ghaziabad handles only the
distribution of coal and weighment checks on coal supplies. Appen-
dix 17 shows that the actual working cost of the present Ghaziabad
organisation comes to an average of 8% pies per ton of ceal handled.
If we add an inspection unit to this organisation in accordance with
the proposed plan, the cost per ton will come to an average of 12 pies
per ton. Examples of smaller units handling from 20 to 40 wagons
per day have also been worked out in Appendix 17. The working
cost in the case of smaller units is estimated to be in the range of
14 to 18 pies per ton of coal handled. Some railways prefer to have
inspection squads, but the cost will not be affected as these squads
will replace inspection units. On this basis, the estimated annual
expenditure on distribution-cum-inspection organisation for the three
distributing centres (8 districts) of the Western Railway works out
to an average of 127 pies per ton or total annual cost of about
rupees 38,200.

204. The additional expenditure on distribution-cum-inspection
organisations for all railways works out to rupees 73 lakhs, which is
roughly 0-25 per cent. of the annual railway fuel bill of 304 crores
We are of the opinion that this additional expenditure is more than
justified in view of the benefits that will result from the proposed
plan for supply and distribution of coal, viz.—

(i) efficient control of quality and quantity of supplies,

(ii) increased transport availability,

(iii) simplification of stacking conditions and reduced ground
stocks, and
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(iv) reduced scope for losses on account of pilferage and coal
handling.

205. We recommend that—

RECOMMENDATIONS

(i) The Railways should in future select their own coals by
inviting offers from collieries and by arranging for
supplies on contract basis,

(ii) A standing Loco Coal Committee should be set up to
undertake all work connected with the framing of Loco
Coal programmes, scrutiny, acceptance ang allocation of
the approved offers according to the supplies and trans-
port available. The Committee should consist of repre-
sentatives of Railways, the Ministry of Railways and
the Coal Commissioner. The Chairman of the Railway
Board or his nominee may act as Chairman and the
Chief Mining Engineer, Railway Board, as Member
Secretary of the Standing Loco Coal Committee, and

(iii) In order to simplify and rationalise transport and to en-
sure regular and reliable supplies of coal to Railways,
steps should be taken to introduce the system of group-
ing collieries, with distributing centres to serve as pri-
mary receiving points in respect of supplies to Railway
Zones, A sample distribution Plan is given in Appen-
dix 13.



CHAPTER X

PLAN FOR SUPPLY OF COAL TO THE SOUTH

COAL PROBLEM IN THE SOUTH
LIGNITE POTENTIALITIES

206. The Government of Madras have been exploring possibilities
of working the South Arcot lignite for the last four years. The work
so far carried out suggests that the lignite may be developed Ly open-
cut quarrying. The over-burden (of earth and rock) averages about
180 ft. and the thickness of lignite seam averages 60 or 70 ft.; this
gives a ratio of 3 : 1 for the over-burden (thickness) to the thickness
of scam. Potentialitics of this coal in South India are discussed in

detail in Chapter VI.

207. Open-cut mining methods (for Black Coal) have been
successfully employed in East Bokaro coalfields of Bihar, but an addi-
tional and serious problem with the South Arcot lignite is the control
of large quantity of water, above and below the lignite seam. The
development of irrigation projects is also linked up with the explora-
tion and excavation work. Experiments are in hand to investigate
the possibilities of the use of the South Arcot lignite directly in
Thermal Power Stations, which may be connected with the Electric
Grid System planned for the South. The possibilities of briquetting
lignite for use as fuel for domestic and industrial purposes, and of car-
bonisation and other methods of freatment are also under examination.
It is hoped that, with the development of lignite, the South will in
due course get partial relief in the matter of its fuel supply. For
some years, however, it will continue to depend entirely upon sup-
plies from the Bengal and Bihar and the outlying coalfields.

PREsENT PoOSITION

208. Table 27 indicates the coal demand and supply position in
the year 1951-52.

COAL DEMAND AND SUPPLY OF SOUTH 1951-52

|

i Demands ‘ Actual Supplics :, Short
Consumers | (Tons per | (Tons per month) I Supply
| month) |j--——-- . | e mnem --|' (Tons per
; Rail ’ Rail- : Total i month)
: ! route | cum- | |
| | Sea route i i
Southern Railway 1,20,000 | “ _éo,ooo 6_030; 1 2o,c_>o<; | Nil
: !
Industries & Public | 1,55,000 | 66,000 : 12,000 78,000 77,000
O (S S HU N S -
ToTAL 2,75,000 ! 1,26,000 | 72,000 1,98,000 ! 77.000
i i

87
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209. The demands shown in the above table represent the bare
cequirements of the South. On the other hand the coal supplies to
industry and the public have actually fallen short of the demands by
77,000 tons per month. In fact, the minimum railway requirements
have been met at the cost of industry and public by frequently divert-
ing non-railway supplies to meet railway demands.

210. The position regarding ground stocks on the Southern Railway
has also not been satisfactory. In view of the distance of the South
from the main source of coal supplies (Bengal and Bihar), the safe
ground stocks on the Southern Railway should be of the order of 50
days’ consumption. Against this the stocks have continued fo remain
at the low level of 7 to 12 days consumption or less. This critical
stock position did not improve in spite of the fact that much coal was
available in ground stocks of the Singareni Colliery pit-heads, which
are the nearest points of supply to the South. This state of affairs
is due to transport difficulties arising out of—

(i) inadequate line capacity and junction limitations of the rail
routes,

(ii) high freight charges in respect of sea-borne supplies, and

(iil) unsteady and often inadeguate shipping.

SHORT TERM PLAN

211. The Committee considers that a short term 5 year plan for
the South should be adopted. Under this plan:—

(i) coal supplies should be increased to certain prescribed
target figures so as to establish satisfactory supply and
stock conditions in/the South,

(ii) further increases in supplies to the South should be met
from the outlying (Hyderabad) fields, as far as practicable,

(iii) the present receiving points on the Southern Railway
should be converted into distributing centres and/or
transhipment dumps to permit the movement of coal in
block loads upto the receiving points,

(iv) complete railway districts or zones should be given sup-
plies from fixed supply source, and

(v) the possibilities and economics of sea-borne supplies of coal
to the South should be investigated; some colliers (coal
carrying vessels) may be owned by the Railway.

The implementation of the short term plan will involve the im-
mediate development of (1) the local and outlying coal resources and
{2) the capacities of rail routes. :

212, Target for supplies.—We suggest the following targets should
be attained under the 5 year plan:—

(a) Southern Railway coal supplies should be siepped up from
1,20,000 to 1,35,000 tons per month.
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(b) Public (non-railway) supplies should be stepped up from
78,000 to 1,65,000 tons per month.

The targets have been purposely kept low in view of the growing
electrification of the South.

213. Sea-borne supplies.—The sea-borne supplies to the South,
upto August 1951, were approximately 72,000 tons per month, out of
the total monthly supplies of 198,000 tons. In the subsequent
months, the sea-borne supplies fell to the level of about
40,000 to 50,000 tons (about 6 to 8 ship-loads) a month. When the
target supplies are achieved, the total supplies of coal to the South
will be of the order of 3,00,000 tons per month. The question arises
what will then be the sea-borne part of the target supplies. In spite
of the recent increase in the railway freight rates for coal, it is more
economical to move coal to the South by rail than by sea and if
possible all coal would be best sent by rail. This ideal, however,
cannot be achieved for some years, and in the meantime sea-borne
supplies will be required to supplement the rail supplies. The extent
of the sea-borne supplies is restricted by:—

{1) the availability of shipping space for coal movement by sea,

(ii) unattractive sea freight and lack of proper colliers {(coal
carrying vessels), and

(iii) to a limited extent the loading and discharging capacity of
Calcutta docks and: Southern Ports.

214. The five Southern Ports (Madras, Cuddalore, Tuticorin, Cochin
and Marmugao) have together a discharging capacity for 20 ship-loads
of coal a month. This could be much increased if the unloading
arrangements at the ports were improved, especially at Madras Docks
(see Appendix 18, paras. 4 to 9). The coal loading capacity of the
Calcutta Docks for coastal traffic (with four loading berths for coastal
colliers), is about 24 ship-loads a month. However, the availability
of shipping for this coastal traffic has in the past varied from 6 to 12
ships a month, and is now (1953) about 20 ships a month. The
availability at Calcutta of shipping for coastal coal traffic has been
increased only recently (since 1952). The Railways may consider
the desirability of owning their own colliers.

215. We are of the opinion that, keepi:g all these factors in view,
12 ship-loads (72,000 tons) of coal per month is a workable minimum
for sea-borne coal supplies for the next 5 years. These sea-borne
supplies will be drawn from the Bengal and Bihar coalfields. Hence
we have to plan the movement by rail of the balance of 2,28,000 tons
per month, which is nearly double the quantity of coal new moved
by rail to the South.

216. Rail-borne supplies.—In 1951-52 the sources, quantities, and
receiving points (points of intake) for the rail-borne supplies are as
shown in Table 28.
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TasLE 28

RAIL-BORNE SUPPLIES TO THE SOUTH (PER MONTH) FOR RAILWAYS
AND INDUSTRIES (1951-52)

Quantities received

Supply Sources Tons

per | per
month | day

Receiving points

(points of intake) ’ V&ééoﬁs

I

1. Waltair . i (a) Bengal & Bihar . 33,000 55
: () Talcher . . 12,000 20
‘ ToraL . - 45,000 ' 75
e | e _ _ _
2, Bezwada . . . . ) (a) CP/CIC . . 10,200 17
" (b) Singareni . . 40,800 63
| ToTtAL . 51,000 85

3. Dronachelam
(via  Secunderabad). .| Singareni . . . 9,000 15
4. Raichur . . . . | CP/CIC . 21,000 35
TOTALW 7. o i,zé,oob 210

917. Table I of Appendix 18 gives in detail the proportions of
raillway and public supplies received in normal times at different
points of intake and the proposed increases therein under the five
vear plan. The increase in the intake capacity of Waltair in the
course of the five years period, is from 75 to 105 coal wagons per day.
This increase of 30 wagons will carry the increased output expected
from the Talcher coalfields. On the Southern Railway there are no
convenient points of intake other than Waltair for Bengal and Bihar
rail-borne coal. Under the 5 year plan Waltair will not therefore
receive any additional rail-borne supplies from the Bengal and Bihar
Coalfields. It is accordingly necessary to concentrate on the deve-
lopment of the outlying fields if we are to achieve the target of rail-
borne supplies for the South. .

218. Outlying fields.—There are three outlying coalfields that offer
promise of considerable increase in output, viz. Talcher, Singareni
and CIC fields. The additional quantities that can be drawn in the
near future from the three fields are as follows:—

Singareni . . 20,000 tons per month
Talcher . . . 6,000 tons per month
Cic . . . 30,000 tons per month

ToTAL . 56,000 tons per month
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219, The intake points.—Ghorpuri, Hotgi and Raichur—will not
be able to handle even a part of the 30,000 tons of additional quantity
per month (about 50 wagons a day) which the CIC coalfields can im-
mediately offer, Further development of output will therefore have
to be confined to the Singareni and Talcher coalfields, which we are
informed, can increase their output within 5 years by 80,000 and
20,000 tons per month respectively. This will give a tofal ultimate
increase of 1,00,000 tons per month which is the additional quantity
required for building up rail-borne supplies to the target of 2,28,000
tons a month. It is thus clear that the Government should extend
and develop their Talcher collieries so that the target supplies for
the South may be achieved (see Chapter III). The transport prob-
lems involved should be taken in hand forthwith.

220. The development of the Singareni coalfields, which will
eventually offer an additional output of 80,000 tons a month, will
naturally influence the programmie for developing the intake capaci-
ties of the receiving points. A five year project, involving an ex-
penditure of about Rs. 4 crores, has been started by the Singareni coal-
fields to step up the output from 1,00,000 to 1,80,000 tons per month,
and rupees one crore has been already spent on the purchase of new
power plant and mining equipment for this project. Subject to
gra?tl 1oi’ additional funds the project will be completed in five years
as follows:—

Aggregate  Incremeni
output per in outpul

month per monh
T'ons Tons
Immediately with transport made avail- 1,20,000 20,000
able.
December 1953 . . 1,28,000 3,000
December 1954 . . . . . '1,36,000 8,000
December 1955 . . . . 1,56,000 20,000
December 1956 . . . . . 1,80,000 24,000

991. The Committee envisages increase in the intake capacity of
the five receiving points, Waltair, Bezwada, Dronachellam, Raichur
and Hotgi by the following methods:—

(i) Extension of loops and sidings, building of additional cross-
ing stations and remodelling of yards, also where neces-
sary doubling of track.

(ii) Creation of dumps and extension of transhipment capacities
at break-of-gauge junctions.

(iii) Provision of additional locomotives and/or replacement of
older types.

fiv) Provision of additional wagons.
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222. In line with Singareni development programme, the increase

in intake capacity of individual receiving points will be effected as
follows:—

(i) Waltair-Bezwada.—Extension of loops and sidings to ac-
commodate 80 wagon train loads, remodelling of
important junction yards (particularly Bezwada and
Rajahmundry) and provision of additional crossing
stations will enable the intake at Bezwada to be increas-
ed by about 120 wagons a day out of which about 80
wagons could be allotted for carrying public and loco
coal (40 for loco and 40 for public coal) and 40 wagons
for carrying general goods. The distribution of the 80
coal wagons can be 30 for Waltair and 50 for Bezwada.
The creation of a public dump with necessary siding
facilities along the Kistna Canal Bank at Bezwada will
enable 14,000 to 16,000 tons of coal per month (about 23
wagons a day) to be carried into the interior for public
supply by river transport. Extension of the tranship-
ment dump at Tadepalli will increase railway supply via
Bezwada—Tadepalli, route, by about 15 wagons a day.

(ii) Dronachellam.—Extension of ‘transhipment facilities at
Secunderabad, and also extension of transhipment dump
at Manmad, will increase the intake at Dronachellam
from 15 to 30(BG) wagons a day.

(iii) Raichur.—Provision of 12 to 15 XD locomotives in replace-
ment of the existing ‘M’ class locomotives and provision
of transhipment facilities and dump at Guntakal will
increase the intake of coal at Raichur from 35 to 70
wagons a day.

(iv) Hotgi.—Extension of transhipment facilities and provi-
sion of additional locomotives (preferably YL class)
will increase the intake at Hotgi to 10 wagons per day
for meeting part requirements of Hubli District.

223. As a long term measure to meet the transport problem of the
Southern Railway, it is necessary to double the track from Bezwada
to Gudur and to convert the Metre-Gauge to Board Gauge from
Gudur to Renigunta, or alternatively to double the whole section
from Bezwada to Madras. Even the development of South Arcot
lignite in the course of the next ten years, to yield a production of
1.2 million tons per annum, will meet only one-third of the total fuel
requirements of the South. The lignite produced will be mainly ab-
sorbed in areas surrounding the lignite mines and will thus replace
the sea-borne supplies received via Cuddalore and Tuticorin ports.
The need for:—

(a) moving by rail the remaining two-thirds of coal require-
ments of the South, and

(b) meeting the additional demands for transport resulting from
the industrial development of the South,

warrants energetic pursuance of the plans for increasing the line
capacities and transport facilities over the main rail routes in the
South particularly by doubling the Bezwada-Madras section.
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224. Table 29 gives phase to phase development of the intake
capacity of Lhe receiving points and distribution of sea and rail-borne
supplies. The total increase in capacity of the receiving points in the
course of five years works cut to 168 wagons per day including.the 23
wagons for the public dump to be set up in the Kistna Canal Bank
at Bezwada. This will raise (a) the total quantity of coal moved by
rail from 1,28,000 tons to 2,27,000 tons per month against the target
supply of £,28.000 tons per month and (b) the ratio of rail-borne to
sza-borne supplies both for Railways and public, from 2:1 to 3: 1.

225. Distribution to Districts or Zones.—In five years under this
plan, complete railway districts or zones will receive supplies from
fixed sources. For instance with the completion of the first phase by
December 1953, the whole of the ITubli District will receive supplies
from CP/CIC coalfields and the Guntakal and Mysore Districts frem
Singareni coalfields, with the completion of the second phase by
Docember 1954 whole of the Bezwada District will receive supplics
from Talcher coalfields. With the comupletion of the fifth phasc by
December 1957, the Rayapuram and the Podanur Districts will use
only Singareni coal. Only the Villupuram and Madura Districts,
which are in the extreme South, will continue to receive sea-berne
supplies from Bengal and Rihar coalfields till the local resources of
lignite are developed to supplement supplies.

Additional Wagon Requirements

296. The increase in rail-borne supplies for the South involves
additional wagon requirements. Thesc have heen worked out in
Table 30.

TABLE 39
Additional wagon Progressive
requirments Total

B. G. M.G. B.G. M.G.

Plase T (to be ccmpleted by December 250 60 250 60
1953 or earlier)

Phase I1 by December *54 or earlier) 100 350 60
Phase 111 (by December’§3 or earlier) 250 60 €00 120
Phase IV (by December’ 56 or  earlier) 200 2o 800 200

Phase V (by Pecember g7 or ecarlier) 400 100 1,200 300

Additiona!l Expenditure

297. The Committee has examined the financial implications of
the three methods of increasing the intake capacity of the six receiv-
ing points of the Southern Railways viz,—

(1) extension of loops, sidings and remodelling of junction
yards, and provision of additional cro-sing stations.
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(ii) provision of additional loco power, and
(iii) creation of dumps/provision of transhipment facilities.

We are informed that the Southern and Central Railways have al-
ready examined the necessity of carrying out the improvements
mentioned in (i) and (ii) above in order to meet increasing traffic
demands and that the Southern and Central Railways are taking
steps to make the necessary budget provisions for the purpose. In
fact, the work in connection with the extending of the loops and
sidings on the Bezwada-Madras section is already in progress. It
will be seen that the execution of the proposed plan for the South
will not involve, in the strictest sense, any new expenditure but in-
deed furnishes an additional justification for expediting the execution
of the improvements already in hand. As regards new dumps and
transhipment facilities, these are understood to involve only small
extra expenditure to extend the facilities which already exist.

ANTICIPATED SAVINGS

228. Tables III and IV of Appendix 18 give calculations in regard
ic anticipated reduction in the cost of coal, taking into consideration
the saving in freight charges (now operating costs) due to transfer of
supplies from sea route to rail-route and loss in revenue on account
of additional wagons to be employed on increased supplies by rail.

229. At the end of the first phase of the plan (i.e., by December
1953) sea-borne supplies to the extent of 3 ship-loads per month (the
entire supply for the Hubli District) will be completely replaced by
rall-borne supplies. One ship load per month has, however, been
added to the supplies received via. Madras Port in order to make up
for the rail-borne coal of CP/CIC fields transferred from Rayapuram
District to Hubli District. This will result in a net reduction ¢f the
railway fuel bill of the order of 264 lakhs per year. Again at the
end of the fifth phase of the plan (i.e., by December 1957), sea-borne
supplies will be reduced by two ship loads a month i.e. from 8 to 6,
resulting in a net reduction in the fuel bill of the order of rupee 68
lakhs per year. Thus the total net reduction in the cost of coal under

the Southern Railway Supply Plan will be rupees 33-2 lakhs per
year.

230. We consider that the proposed plan is workable and that it
will relieve fuel shortage in the South. The first phase of the plan
involves the extension of transhipment facilities or of dumps, and
the provision of additional 250 Broad Gauge and 60 Metre Gauge
wagons along with necessary locomotive power and rail-route facili-
ties for carrying increased quantities of both loco and public coal.
The net annual reduction of about rupees 261 lakhs in the cost of
coal justifies action being taken immediately to implement the first
phase of the plan. As an immediate measure attention should be
given to the full loading of the wagons (including the two ton over-
load allowance) especially when dealing with the Singareni coal and
coal supplies to the South, where it would appear that there is the

greatest need of this measure and where the maximum advantage
will acecrue—and immediately.
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231, We recommend that—
RECOMMENDATIONS

(i) Wagons should be loaded to maximum permissible degree,

{ii) To meet the fuel requirements of the South, the Govern-
‘ ment should give high priority to the development of
Talcher, Singareni and CP/CIC coalfields, and

(iit) The Ministry of Railways should immediately undertake
development of the junction yards and line capacities
along the rail routes from the above mentioned outlay-
ing fields to the South,



CHAPTER XI
TRANSPORT DEFICIENCIES

REVIEW

232. The Committee has observed lack of co-ordination in the
planning of industridl and transport development. Consequently
rail transport has lagged behind the country’s requirements. There
are several places where industries have been set up regardless of
the availability of transport both for the supply of raw materials
and for the disposal of finished goods. Planning for development of
transport must indeed be done in advance if industrial development
is not to be handicapped and throttled. It is essential to develop and
plan transport so that there is economy in the wagon usage and that
basic materials (such as coal ete.,) are supplied to industries at as low
a cost as possible, thereby reducing the cost of production of finished
goods. We will, however, restrict ourselves to detailed examination
of the coal transport problem.

CoAL AND TRANSPORT REQUIREMENTS

233. As stated in para. 33, Chapter III, the 1951 demand, production
and supply of coal, were approximately 341, 3334 and 30% million tons
per annum respectively. This means that transport has fallen short
of both demand and production. The demand is expected to increase
progressively to 52 million tons in the course of the next 10 years.
To meet the increase, we have already made recommendations in
Chapter I1I for zonal development of coal production in the country.
The immediate problem is to meet the existing demand of 34} million
tons per annum which includes about 2 million tons for consumption
at collieries. The total number of wagons required for loading at
collieries to meet the immediate demand is about 4150 per day. The
wagons actually supplied to Bengal and Bihar coal fields average
about 3100 per day and those supplied to the outlying fields average
650 per day, a total of 3750. This means that coal transport alone
requires immediately some additional 400 wagons per day to meet
fully the requirements of all consumers of coal in the country.
Assuming that the average turn-round period is 11 days (for all coal-
tields) and that 10 per cent. of wagons in service are generally held
over in sick lines and shops for repairs, the number of wagons now
utilised for coal transport alone works out to about 45,000, whereas
the number actually required is 50,000. There is thus a deficiency of

about 5,000 wagons, or about 11 per cent. of the number now utilised
in coal transport.

234, This overall deficiency of 11 per cent. is mainly due to:—
(a) uneconomic utilisation of available transport, and

(b) shortage of wagons and power and limitations of line
capacity. o7
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The uneconomic utilisation of available transport can be overcome
by adoption of such measures as will: -~

(a) enable coal to move in block-loads of quarter to full rakes
over the longer portions of journeys from colliery base
stations to destinations, and

(b) ensure full use of permissible “over-load allowance” of 2
tons above the marked carrying capacity of wagons.

SHORT TERM PLAN

WaGoN AVAILABILITY

235. In Chapter VIII we have examined the existing conditions of
supply and distribution of loco coal, and we have recommended a
plan for rationalising supply sources and for district-wise allocation
of loco coal supplies. If this plan is followed, it will be possible to
move loco coal in block-loads of quarter to full rakes, and thus to
reduce marshalling at colliery base stations and junctions en route and
obtain speedier movements of coal.

236. Simultaneously another short-term programme should be
undertaken to remove the bhottle-necks which are now compelling
coal transport over longer alternative routes, and to expand those
junction yards which are now causing heavy wagon detentions due
to difficulties of marshalling and train formations or because of lack
of loading or unloading facilities. = A short-term programme of this
nature will not involve heavy additional expenditure and should be
immediately adopted. An appreciable reduction in turn-round period
giving an increase in wagon availability of at least 5 per cent. will
result from—(1) planned distribution of coal, with a steady flow of
coal traffic in block-loads (quarter to full rakes) along definite routes,
(2) shorter loads, (3) improved facilities for loading and unloading
at destination stations, (4) closer supervision over train movements,
and (5) pilot-wise allocations of coal orders giving a general reduction
in marshalling operations, both at base stations and junction yards
en route.

BOTTLENECKS

237. Appendix 19 gives a summary of the bottlenecks on Indian
Railways. Items under short-term programme are listed below:—

(a) Improvements in the Transhipment facilities—
(i) Provision or extension of dumps

Banaras and Lucknow on the North Eastern Railway,
Hotgi, Tadepalli, and Guntakal on the Southern
Railway.

/
(il) General improvements in the transhipment arrangements.

Manmad, Poona and Khandwa on the Central Railway.
(iii) Tmprovements in ferry services

Mokameh Ghat and Bhagalpur on the North-Eastern
Railway.
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(b) Improvements in line capacity
(i) Additional yard facilities

Agra East Bank, Sabarmati, Viramgam, Surendranagar
and Ratlam on the Western Railway.

Katni on the Central Railway.
Bezwada and Rajahmundry on the Southern Railway.

(ii) Extension of loops and/or provision of additional crossing
stations.

Katni-Bina on the Central Railway.

Kotah-Ratlam-Baroda, Jalgaon-Surat, Agra East Bank-
Bandikui-Sojat Road and Sabarmati-Mehsana on the
Western Railway.

Madras-Bezwada on the Southern Railway.
(iii) Doubling of track.
Bundi-Barkhera on the Central Railway..

Most of the above items are already under the consideration of the
Railways concerned. The Committee, however, would like to stress
the need for giving highest priority to them in view of their urgency
for improving coal transport.

238. The transhipment points.on all Railways constitute a serious
bottleneck in the movement of coal, partly due to insufficient yard
and handling facilities and partly due to shortage of wagons. A map
at Appendix 19 shows the bottlenecks at transhipment points. Each
transhipment point has its own difficulties which have to be dealt
with in the light of local conditions. For instance, Mokameh Ghat is
one of the main handicaps to the movement of coal from Bengal and
Bihar coalfields to the Eastern region (metre gauge sections) of the
North Eastern Railway across the Ganga River. Difficulties arise
from vagaries of the Ganga River necessitating frequent shifting of
the loading berth to suit the water level of the river. The importance
of Mokameh Ghat lies in the reduced lead from the Coalfields to con-
suming points in the eastern region of the North Eastern Railway.
For instance, Sonepur is now fed from Banaras dump, which con-
stitutes a longer route, instead of from Mokameh Ghat. Facilities
for transhipment at Banaras also need to be enhanced in order to
reduce leads for supplies to the central and northern sections of the
North Eastern Railway. For instance, Gorakhpur supplies are now
directed through Charbagh which results in a longer haulage for
want of sufficient transhipment capacity at Banaras.

239. One of the main bottle-necks on the Western Railway is
Agra East Bank.—The proposals under consideration are improve-
menis in the broad gauge yard at this junction to effect interchange
at Tundla, and provision of extra crossing stations south of Kotah.
Regarding the metre gauge sections, there are at present no proposals
for improving the track capacities on the difficult sections—Agra
East Bank to Bandikui, and Bandikui to Sojat. Traffic via Ujjain has
34 R.B.
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restrictions. A proposal for four additional crossing stations on this
section is already under consideration. Indore being a major con-
suming area on the metre gauge section, a broad gauge link between
Ujjain and Indore is also projected. The present restriction on goods
traffic over Bhusaval-Surat section arises from lack of power. The
traffic demands in the near future will, however, exceed the present
line capacity and additional crossing stations are being planned to
meet the situation. In the Saurashtra region, Sabarmati offers res-
triction on account of metre gauge yard limitations and insufficient
line capacity over the Sabarmati-Mehsana section. Proposals for
expansion of the Sabarmati yard and provision of additional crossing
stations on Sabarmati-Mehsana section are also contemplated. Other
proposals which require immediate attention are improvement of
yard facilities at Viramgam, Surendranagar and Ratlam, and of
transhipment facilities at Sawai-Madhopur.

240. Bottlenecks on the Southern Railway are mainly Bezwada-
Madras section, Raichur and Dronachellam.- The schemes under
consideration are provision of 80 vehicle loops and additional cross-
ing stations on the Madras-Bezwada line, extension of coal dumps at
Hotgi, Guntakal and Tadepalli, and provision of additional facilities
at the ports of Tuticorin and Cochin. It also seems necessary to pro-
vide a dump and additional yard facilities at Bangalore for moving
coal to the industrial areas of Mysore.

241. Katni-Marwara junction yard on the Central Railway offers
a serious bottle-neck for flow of coal from the CIC coalfields towards
western India. This bottleneck needs to be removed by laying a line
to connect Katni-Marwara junction yard with the main line to
Itarsi. In view of the fact that the taking of coal from Pench Valley
coalfields to stations via Itarsi-Bhopal section is now restricted, the
doubling of Budni-Barkhera section should be carried out expedi-
tiously in order to provide increased capacity for movement of
Pench Valley coals along this route to Western India. For movement
of Singareni coal along metre gauge on the Southern Railway,
transhipment facilities are to be increased at Secunderabad. As an
immediate measure attention should be given to the proper loading
of wagons so that full advantage is taken of the two ton overload.
This is especially necessary. as at present wagons leaving Singareni
collieries are said to average three tons under the maximum permis-
sible loading (marked carrying capacity plus 2 tons over load allow-
ance). If this is a general feature, the proper loading of wagons
from such collieries should increase the supplies to the South
immeadiately by about 11,000 tons monthly without additional wagons.

WacoN CARRYING CAPACITY

9242. We feel there is scope for improving transport by utilising
the “overload allowance” of 2 tons to the maximum possible extent.
Statistics indicate that the average over-loading tonnage achieved in
the case of coal wagons has been of the order 1-2 tons. One reason
why the 2 ton allowance has not been fully utilised so far, lies in the
fact that the collieries are now penalised by way of demurrage charges
and reduced price on any quantities of coal found in excess of the
maxirum permissible load (i.e., the marked carrying capacity plus 2



101

‘tons overload) in wagons taken to weighbridges. To avoid such
‘penalties the collieries are inclined to load their wagons well below
{on an average as much as § ton below) the permissible maximum
loading.

243. The problem is how to check fairly accurately the tonnage in a
wagon without actual weighment at collieries so as to avoid penalties
for excess loading. The Committee has carried out an experiment
with a measuring gauge, shown in Appendix 20, figure 16, and has been
-able to establish that the loading obtained by the use of this gauge,
when calibrated for the particular type of wagon and coal, is within
plus/minus 4 ton compared with the loading obtained by actual
weighment. If the collieries manufacture gauges and calibrate them
for the different types of wagons and coals they handle, it should be
possible to increase wagon loading by about { ton and thereby in-
-crease carrying capacity of the available wagons by 2 to 21 per
cent. This will involve a relaxation to permit excess loading of
wagons by % ton, which is the upper limit of measuring gauge
error. The cubic capacity of the wagon should also be given to the -
nearest 5th of a c.fr.

244, We are informed that the Carriage and Wagons Standard
Committee of the Central Standards Office for Railways has recom-
mended cancellation of the overload allowance of two tons on account
of heated bearing troubles. We understand the Central Railway are
not permitting any overloading of wagons in the outgoing fields, such
as Singareni and others. We feel, however, that it is essential gene-
rally to continue the 2-ton overload allowance as the transport posi-
tion has not improved in the post-war period. This is particularly
important for the coal supplies to the South, including Singareni
coal. The 2 ton overload allowance represents nearly 10 per cent.
(2 tons as against 22 tons) of the available carrying capacity of
wagons and its abolition will jeopardise the country’s transport.
Technical considerations, such as incidence of wagon hot boxes, may
warrant the abolition of the overload allowance, but we are of the
opinion that it will be preferable to meet such considerations by
special maintenance measures till the wagon availability has suffi-
ciently improved,

245. There have also been numerous cases of wagons loaded below
the marked carrying capacity. Such cases are detected by com-
paring the invoice weights with the marked carrying capacities of
wagons. The Northern Railway has submitted statistics in respect
of the old E.P. Railway (Appendix 2la), which show that during
the period April to August 1951 the underloading of coal wagons,
for which the Railway claimed compensation from the collieries
concerned was of the order of 770 tons, the average underloading
being roughly 3 ton per wagon. Out of a total number of 12,981
wagons received by the ex-E.P. Railway durirg the period in ques-
tion, the number of underloaded wagons was 1,280, ile., 10 per cent.

246. At our instance the Eastern Railway carried out a check on
the acthal loco coal despatches to various Indian Railways from
Ondal and Kusunda base stations over a period of ten days from 1st
May 1952 in order to collect representative statistics of underloaded
.wagons leaving collieries. The results are given in Appendix 2lb. It
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will be seen that out of the 1,155 wagons checked at Ondal base
station, 147 (12-7 per cent.) were found to have been underloaded to
the extent in all of 104-75 tons or 0-71 tons per wagon. Similarly, out
of the 507 wagons checked at the Kusunda base station, 81 (15-7 per
cent.) were found to have been underloaded to the extent of in all 54.5
tons. or 0-7 ton per wagon. Thus the effective loss of carrying capacity
in the case of an underloaded wagon is 2} tons in relation to the
effective maximum loading (i.e., marked carrying capacity plus effect-
ive overload allowance of 175 tons). On an average, about 3,700
wagons are loaded by all the collieries every day out of which roughly
445 wagons, i.e., about 12 per cent. are underloaded. The total loss of
carrying capacity, therefore, works out to 445x23;=1,112 tons or 50
wagons per day. This loss of 50 wagons capacity per day amounts to a
loss of 1'3 per cent. in coal transport.

247. We are convinced that if effective steps, such as the adoption
of the measuring gauge described above or a similar device, are taken
to ensure that no wagons are loaded below their marked carrying
capacity and the overload allowance of 2 tons is utilised to the extent
of at least 13 tons in actual practice; it will be possible to increase the
available carrying capacity for coal transport by 3 to 4 per cent.

RATIONALISATION OF ALLOCATIONS AND ALLOTMENTS

248. Improvements suggested.—We have made a detailed study of
the existing system of allocating coal supplies and allotting wagons.
We think that the transport position and consequently the supply
conditions can be further improved if the existing system is modified.
to include the following features:—

(a) The allocations of coal orders are made on the basis of
wagon availability.

(b) Supplies are linked up with specified supply sources and
colliery base stations.

(c) Public supplies are programmed in advance on a quarterly
or a half yearly basis.

(d) A Railway Officer of Senior Administrative rank (Director)
should be housed in the office of the Coal Commissioner
and should act as Liaison Transport Officer. He should
make the day to day allotment of wagons in collaboration.
with the Coal Commissioner.

(e) A cushion of 200 wagons daily for the Bengal and Bihar coal
fields and 50 wagons daily for other coalfields is provided
to meet emergent demands over and above the program-
med sanctionsg and the allotment of this number is left to-
the discretion of the Coal Commissioner.

We will briefly discuss the difficulties experienced at present, which
warrant the introduction of these improvements.

249. Allocations.—Table 31 gives the present position of the Bengal-
and Bihar coalfields in respect of allocation of coal orders (sanctions),
actual allotment of wagons (loadings) and guaranteed minimum
wagon supplies for the year 1952.
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TaBLE 31

ALLOCATIONS, ALLOTMENTS AND GUARANTEED MINIMUM
WAGON SUPPLY PER DAY DURING 1952

" 1

; § Allotments Guaran-
|Allocations . (wagons per day) teed

Season ' ( wagons \ e e e o e I IRUITE
! per day) |Range of \ Average | wagon
\variations | for the | supply
: | from i
f , month |
! i to } |
: : month | ;

season |per day

January to June 19s2 . . o 3.540 .2,940 to 3,020 2,935

| 3070 |
July to December 1952 . . . p— 3.830 13,1{0 o 3,310 2,935
: | 3.440

|
i
1 |
: | ! |
Average for the year . . : by 3,650 12,940 to - 3,160 |
3,440 | ‘

2,935

It will be seen that during both the periods—January to June and
July to December 1952 —the allocations exceeded the actual allot-
ments and guaranteed minimum wagon supply by about 500 and 800
wagons per day, respectively. We appreciate that the allocationg are
made on the basis of demands sponsored by Provincial authorities and
Industrial bodies. but we feel that this basis ignores transport avail-
ability which is the governing factor. On the contrary it introduces
an element of uncertainty both for the consumers and producers, aad
gives rise to a tendency for inflating demands for coal and wagons.
At present the demands for coal are not checked by the Coal Commis-
sioner, and we have not therefore been able to collect direct evidence
of inflation in demands, but an example of inflated wagon indents is
given in table 32,

TABLE 32

WAGON INDENTS AND ALLOTMENTS ON 17th NOVEMBER 1952 IN
RESPECT OF COLLIERY BASE STATION IN DHANBAD AND ADRA

DIVISIONS
l Dhanbad Adra
. Division Division Total
1. Wagon indents from collieries (based on | 3,835 ( ) ;;6 6,;5_1_'
oal Commissioner’s allocations/sanc- | |
tions). ! !
\ {
2. Indents acceptable to Railway autho- ! 2,929 | 1,879 4,808
rities subject to availability of wagons. | i
3. Allotments made by the Coal Comimis- { 1433 | 875 | . 2,308
sioner on the basis of day to day Wagon avail- !
ability. | {
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251). It will be seen that against the total indents for 6.051 wagons
on Dhawbad and Adra Divisions. the Coal Commissioner could allot
only 2,308 wagons. This clearly shows that inflated indents, resulting.
from allocations made on the basis of demands, had to be curtailed
according to wagon availability. Besideg unnecessary work involved
in the screening of inflated indents. the issue of excessive allocations
covering undefined period does not permit of planning the supplies.
It is, therefore, essential that allocatiens should be more realistic and
preferably brought down to within 5 to 10 per cent. over and above
wagon availability. Attention of the authorities concerned is drawn
to this,

251. Public Coal Programmes.—It is equally desirable to aim at
the introduction of public coal programmes similar to loco coal pro-
grammes. It should not be difficult to  so regulate
public and industrial demands as to ensure their receipt in
the Coal Commissioner’s office a month or so in advance. on the basis
of which quarterly or half yearly programmes could be prepared and
circulated to all concerned. The issue of such programmes will fur-
nish collieries and railways with planned targets for Dbroduction
and transport respectively and will stabilise supplies.

252. Sanctions.—The next stage is the actual movement of coal in
accordance with the sanctions issued by the Coal Commissioner. Such
sanctions should be issued on the basis of wagon availability. Table
33 gives a picture of seasonal fluctuations in wagon supplies.

TABLE 33

DALY AVERAGE WAGON SUPPLIES (LOADING)
BENGAL & BIHAR COALFIELDS.

i i Average
. | I i for the
Month [ 1951 [\ Average | 1952 season
i f

January . . . . 2,875 V| { 2,039 }
February . . . . 2,848 || ! 3,044
March . . . . 2,941 | 2,870 2,997 > 3,016.
‘April . . . . 2.870 i 3,067 i
May . . . . 2.808 3,037
June . . . . 2.878 : 3,010 J
July . . . . 3.164 1 | 3,108
August . . . . 3,317 Lf 3,444
September . . . . 3.306 ! 3,170 3,323 3.311
Qctober - . . . 3.183 ! 3,390 ‘
November . . . . 3.116 || 3,330
December . . . . 2,933 J| 3,270 J
Daily Average for the year . : 3,020 l 3,160

It will be seen that from January to June. when the colliery output
is high, the transport availability is low. During the second half of
the year (July to December), when the colliery output is low, the
transport availability is high. It is significant to note that the average
daily supplies of wagons month by month do not show much varia-
tion, and the seasonal average can be accepted as a reliable figure of
wagon availability in planning supplies. o
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253. We have also examined the daily fluctuations in wagon suppliss
during 1951-52 in the case of the E.I. and B.N. sections of the Eastern
Railway. in the Bengal and Bihar coalfields. Appendix 22, gives charts
of wagon allotments and show that generally day to day wagon
supplies do not fluctuate heavily. It is only on 2 or 3 days in a month
that wagon supplies are much above or below the average figures for
the month. We also find that wagon availability per day, worked out
on the basis of weekly periods, falls within 8 per cent. of the average
figure ior the month. This indicates that monthly average of daily
wagon availability is a reascnably accurate basis for sanctions. It is,
however. essential that sanctions should cover limited periods and that
the programmes of sanctions are prepared and made available to all
concerned well in advance. Such ghort term programme will be more
realistic and admit of betier co-ordination between the Railways and
the Coal Commissioner’s Orgauisation.

254. Liaison Trausport Officer.—It is our considered view that the
execution of supply programmes should be the responsibility of the
specially appointed liaison officer. mentioned in para. 248(d). The
transport can be best arranged by him as he will be conversant with
the traffic conditions on different rail routes and in junction yards,
with pilot limitations and base station operations and with foreign rail-
way restrictions and the like. 'The appointment of a Senior Administra-
tive Transport Officer of the Railways is essential for the authoritative
control of coal traffic in collaboration with the Coal Commissioner.

255. Emergencies.—Provision may be made to reserve for the
emergency requirements of the Coal Commissioner margin of 200
wagons daily for the Bengal and Bihar coalfields and 50 wagons daily
for other coalfields.

2566. If the measures suggested above are adopted it should be
possible to meet the present coal demands of the country. An en-
couraging feature of these measures is that they do not involve heavy
additional expenditure.

LONG TERM PLAN
Future DEMANDS

257. Long term planning is, however, necessary to eliminate short-
age of wagons and power and limitations of line capacities, and also to
expand and rationalise coal movements. In the course of the next
ten years the annual demands for coal are expected to rise to 52
million tons. out of which 2 million tons will be required by the
collieries. The zonal development of coalfields planned to meet the
progressively increasing demands for coal envisages an increase in the
annual despatches from Bengal and Bihar coalfields from 23-4 million
tons in 1951 to 37-7 million tons in the year 1961 requiring increased
annual despatches from these coalfields to the extent of 14.3 million
tons. Similarly the annual despatches from the outlying fields will
increase from 5-1 million tons in 1951 to 12-3 million tons in 1961,
requiring incr=ased annual despatches from these fields of 7-2 million
tons.
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ADDITIONAL WAGONS AND POWER

258. It will be necessary to provide additional wagons and ‘power
to cope with the increasing despatches from the Bengal and Bihar and
outlying coalfields. Spreading the wagon procurement programme
over the period of 10 years from 1951 to 1961, a yearly increment of
despatches from the Bengal and Bihar coalfields, of the order of 1-43
million tons, will require 183 additional wagons per day. Similarly a
yearly increment in the despatches from the outlying fields of the
order of 0-72 million tons will require 92 additional wagons per day.
During the ten year programme, the annual increment of loading will
be 275 wagons per day. Taking 12 days as the average turn-round
period for B.G. wagons despatched from Bengal and Bihar coalfields
and 8 days for those despatched from outlying fields, the number of
additional B.G. wagons required every year comes to 2,196 for Bengal
and Bihar coalfields and 736 for the outlying fields, a total annual
increment of 2,932 wagons. Assuming that 30 per cent. of the coal
despatched from Bengal and Bihar coalfields and 20 per cent. of the
coal despatched from the outlying fields has to be transhipped from
B.G. to M.G. lines and that an average turn-round for M.G. wagons is
6 days; the number of M.G. wagons required in the case of Bengal and
Bihar coalfields works out to 660 and the number required in the case
of the outlying fields works out to 220, a total of 880 per year. A
ten year wagon procurement programme based on the above assump-
tion is given in table 34, page 107.

259. It will be seen that 29,320 additional B.G. wagons and 8,800
additional M.G. wagons will be required to cope with the demands of
50/52 million tons of coal per annum in the year 1961. Further, pro-
vision has to be made in respect of wagons under repairs. Assuming
that the number of wagons in the Sick Lines and Workshops is 10
per cent. of the number in service, budget provision for 3,200 addi-
tional broad gauge and 1,000 additional metre gauge wagons will
be necessary in each annual programme for the next ten years.
While planning for increased wagon availabilify, provision must also
be made for additional power required.

BOTTLENECKS

260. An extract from the main list given at Appendix 19 is given
below to indicate the important items of bottlenecks to be covered by
we long term plan: —

(a) Improvements in the Transhipment facilities—
General improvements in the transhipping arrangements or
provision of dumps.
Bareilly on the North Eastern Railway.
Hotgi and Secunderabad on the Central Railway.
Bangalore, Arkonam, and Katpadi on the Southern Railway.
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(b) Improvements in line capacity.

(1) Additional yard facilities.
*Agra East Bank and Sabarmati on the Western Rail-
way.
Bina, Itarsi, Amla, Ajni, Dornakal, Kazipet and Wadi on
the Central Ratlway.

*Bezwada and Rajehmundry on the Southern Railway.

(ii) Extension of loops and/or provision of additional crossing
stations if necessary. ‘

Cheoki-Jubbulpore, Bina-Bhopal, Bhopal-Ujjain, Kazipet-
Bezwada and Shahbad-Raichur on the Central Rail-
way.

*Kotah-Ratlam-Baroda, Jalgaon-Surat and  Sabarmati-
Mehsana on the Western Railway.

“Madras-Bezwada on the Southern Railway.

Chirmiri-Anuppur-Katni on the Eastern Railway.
(iii) Conversion of M.G. to B.G. line.
Ujjain-Indore on the Western Railway.

(iv) Additional lines.

Doubling of Asansol-Adra on Eastern Railway, and Bez-
wada-Madras on Southern Railway.

*(Started under short term plan.)

961. The increase of 14-3 million tons in the annual despatches’from
the Bengal and Bihar coalfields in the course of the next ten years
calls for considerable development of the rail route capacities on the
Eastern Railway. Moreover, with the restriction on the production of
caking coals, the increase in the output of Bengal and Bihar coalfields
will be largely obtained from the Raniganj and Karanpura fields.
Sufficient capacities for moving non-caking coals from these areas to
upcountry will have to be developed. At present, any excess non-
caking selected grade coals produced in the Raniganj fields have
almost entirely to be diverted to Calcutta port for export, bunker and
coastal traffic, because these coals cannot be moved upcountry due to-
inadequacy of line capacities between Asansol and Dhanbad for move-
ment over the Grand Chord towards Moghalsarai and onwards, and
between Asansol and Adra for movement over the B. N. Railway sec-
tion of the line towards Kharagpur and Nagpur.

262. A similar condition exists in regard to the Karanpura coak
fields. Some of the most extensive coal reserves of the country lie-
in this field and they are non-caking coals suitable for steam raising:
purposes. The present transport arrangements are, however, totally
inadequate. In fact certain collieries in the Karanpura field have in-
crzased the production at the request of the Coal Commissioner, but
_ they have not been provided with necessary wagons for the disposal of
increased output. Rail transport must be developed in order that non-
caking coals can be drawn to replace caking coals as otherwise caking:
coal conservation will be frustrated
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963. Similar conditions have been observed in the case of the CIC, .
Pench and Chanda Valley coalfields where the railways concerned are
not able to meet even the immediate demands for wagons. Colliery
outputs are consequently restricted. We have already stated in para.
47, Chapter I1I, that the output of the CIC, Pench and Chanda Valley
coalfields can be immediately increased from 36 to 5 million tons but
only if wagon supply for loading can be increased from 500 to 700
per day.

264. The movement of coal from the Bengal and Bihar fields to
the south of India is impeded by difficulties of transport both by-rail
and sea. The south can be best served by increasing the loading of
the outlying fields from the present figure of 650 wagons a day to about
1.585 wagons a day in the course of the next ten years. Here again it
will be necessary to remove all bottlenecks in the rail routes for
supply of coal from such outlying fields to the west and south of India.

265. We have stated in Chapter III paras. 52 and 53 that new
collieries are required to be opened up both in the Karanpura and out-
lying coalfields. But the opening of new collieries will again require
adequate transport arrangements in the Korba area (yet to be fully
prospected), the constructioniof a rail link from Champa to Korba,
o distance of 24 miles. It will also be necessary to carry out modifica-
tions to the rail line layouts in the different coalfields for reducing
pilot movements within the Colliery areas and 4o provide addi-
tional sidings for coal loadings. This work should precede the min-
ing operations. :

TRANSPORT PLANNING COMMITTEE

266. The proposals included in the short-term and long-term plans
for improving the country’s transport will constitute a continuous pro-
cess and will involve essential expenditure, We have stated the
problems and indicated the lines;on which planning should be under-
taken. It is difficult and indeed unnecessary for us to examine and
work out the financial implications of these proposals. But it is clear
that a Standing Transport Planning Committee representing the-
Ministries of Railways and of Production and the Planning Commis-
sion should be immediately set up to examine transport needs and to
undertake and execute plans for rail transport development in the
light of the industrial development of the country. We have noted
with satisfaction that the Railways are generally in agreement with
our proposals and are alive to the urgency of implementing the
measures discussed above. Nevertheless, it is apparent that rail
transport development has not received the attention it deserves as an
essential feature of the overall economic development of the country.

267. We recommend that—
RECOMMENDATIONS

(i) A “Standing Coal Transport Planning Committee” should
be set up, consisting of the representatives of the Min-
istries of Railways and Production and of the Planning
Commission to undertake necessary planning in respect
of coal transport, and to ensure that due importance is -
given to coal (and other goods) transport in the econo--
mic development of the country.
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(if) Wagon turn-round and carrying capacity should be im-
proved by—

(a) Allocating coal orders colliery-wise and pilot-wise in
order to form block loads. The colliery and consum-
ing areas should be in zones and rationally linked up
to afford movement of block loads along specified
directions.

(b) Ensuring that wagons are fully loaded fo the carrying
capacity and that full use is made fo the two tons
overload allowance. For this purpose the measuring
gauge, shown in appendix 20, or a similar device,
should be adopted.

(¢) Removing fransport “bottlenecks” and improving line
capacities as recommended in the short-term and
long-term plans.

{iit) The existing practice of allocating coal orders and wagons
should be modified to give effect to regional distribution
of coal, as far as poessible, and to incorporate the follow-
ing features:—

(a) Allocation of coal orders on the basis of wagon avail-
ability.

(b) Linking of supplies with specified supply sources and
colliery base stations.

.(¢) Advance programming of publie supplies on a quarterly
or half yearly basis.

(d) Provision of a “Cushion” of 200 wagons daily for the
Bengal and Bibar Coalfields and 50 wagons daily for
other coalfields to meet emergent demands, the allot-
ment of this number being left to the discretion of the
Coal Commissioner,

{iv) A Railway Officer of Senior Administrative rank (Direc-
tor) should be immediately appointed and housed in the
office of the Coal Commissioner. He should function as
Liaison Transport Officer and make day to day allotment

-0f wagons in collaboration with the Coal Commissioner.
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CHAPTER XII

"ECONOMY IN CONSUMPTION AND PREVENTION OF LOSSES
FUEL EXPENDITURE.

268. In the past two or three years the total annual expenditure
incurred by Indian Railways on coal has been of the order of
rupee 305 crores. This is inclusive of operating costs, ie., the ex-
penditure incurred on the movement of coal from coalfields to con-
suming points. Although the operating costs are now debifed to a
separate budget head, we have treated them as a part of fuel ex-
penditure, because they are incidental to actual fuel consumption.
Table 35 gives a breakdown of the railway coal consumption, losses
;and expenditure.

TABLE 35

BREAKDOWN OF COAL CONSUMPTION, LOSSES AND E XPENDITURE
ON RAILWAYS

| ! : i
| i Cost of coal Operating . Total I Percent-
1tem ot consump- |Quantity | (million rupees) COSts i costs i age of
tion or loss {million | - -- - T (Transport : (million | total
. tons) |Pithead ‘Handling etc. = rupees) ; expendi-
t | costs' | charges million i ture
1 i i rupees) !
o . N i1 b e s B
j | [ (
1. Coal Consumptios i 7 ! !
; [ i i
Loco purposes ] 875 i 14070 | 875 1050 . 25375 [ 835
(steam). 1 I ! | )
Non-loco purposesi 1-0 ‘ 16-0 1-0 12°0 ’ 29* o: 9'5
| ? a2
2. Coal losses ! | #
[ i : f
Handling i 035 J 56 ¢ 035 42| 10°I5 | 32
i | : .
Pilferage 1 o4t 64l 04 48 116 | 38
| .
| ﬁ | ar7s
I B U,
10°5  168:0 | 10-5 1260 | 3045 | 100°0
{ ! i

{Roughly 304 crores).

269. It will be seen that the total annual expenditure of 30-5 crores
js broadly divided into about 28-3 crores on fuel consumption in loco
and non-loco purposes (including operating costs) and about 2-2
.erores on losses arising from handling and pilferage. We will examine
each of these items separately, with a view to determine the scope of
reduction in the fuel bill.

113
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LOCO COAL CONSUMPTION
CONTROLLING FACTORS.

270. The annual consumption of coal in steam locomotives is of the
order of 8-:8 million tons costing rupees 14.0 crores. Adding the
operating costs (Rupees 10-5 crores) and handling charges (Rupees 0-88
crores), the expenditure on loco coal works out to 25-38 crores. This.
is 83-5 per cent. of the total fuel expenditure. The various direct and
indirect factors, which effect consumption in locomotives, are as
‘Tollows: —

(a) Direct factors

(i) Quality of coal.
(ii) Firing conditions.
(ili) Quality of water,
(iv) Mechanical condition of locomotives and other rolling stock.
(v) Condition of track and Engineering works.
(vi) Engine failures, wagon hot boxes and sick vehicles.
(vii) Locomotive design.
(viii) Fuel saving devices.
(b) Indirect factors.

(i) Load-speed schedules.
(ii) Locomotive service links and intensive utilisation of power,
(ii) Working of goods trains and train control.

(iv) Traffic conditions and train marshalling orders in yard
working.

The direct factors relate largely to the quality of coal and water
and to the operation and performance of locomotives and the in-
direct factors relate to the utilisation of locomotive power.

EconoMy MEASURES

271. Quality of Coal.—Inspite of good mechanical condition of
locomotives and good firing, poor boiler drafting results in increased
consumption of coal, ranging from 5 to 10 per cent. Our discussions
with Railway Officers have brought out that it has not been possible
to standardise drafting conditions, due to wide variations in the
chemical and physical characteristics (particularly volatile content
ard caking and non-caking properties) of coal used in locomotives.
For instance, low volatile caking coals require stronger draft than do
high volatile non-caking coals to achieve good combustion efficiencies.
If a boiler is drafted to burn low volatile caking coals, the consump-
tion with high volatile non-caking coals is excessive due fo large
carry-over (spark) losses. If on the other hand a boiler is drafted to
burn high volatile non-caking coals, the combustion and consumption
of low volatile caking coals are unsatisfactory due to large unburnt
coal (ash pan) losses. In a word it is not possible to draft a boiler
for burning efficiently the two different (high volatile non-caking and
low volatile caking) qualities of coal. If the engine crews are to take
intelligent interest in the operation of boiler and achieve maximuny
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economy, it is essential that complete railway districts or zones should
be supplied with coals of uniform chemical and physical characteris-
tics. Requirements of different grades will of course be determined
in accordance with the types of locomotives used. This has been
dealt with in Chapter VII. We are of the opinion that there is scope
for economy in fuel consumption to the extent of 5 to 8 per cent., if

coal of good and consistent quality is supplied to a particular loco-
motive.

272, Size of coal.—The size of coal used in locomotives is equally
important. The draft cannot be satisfactorily adjusted, if the per-
centage of “small and dust” in the coal is large; the drafting conditions
suitable for burning large coal cause considerable losses if excessive
small coal is present, the losses being largely in the form of cinder
discharge from the locomotive chimney. Trials have been carried out
on certain railways with coals containing different percentages of
“small and dust”. Drafting conditions were adjusted during the trials
according to the percentage of “small and dugt” and to the caking and
non-caking characteristics of the coal used. The results are summaris-
ed as follows: —

; Consumption units

Coal used e - - —————e
Non- Caking
caking coal | coal

an—l—v»:h s_":u * small z;nd_‘.i:;:—_—_._ —.—-"— 100° 0 o 1000 o
Coal with 109, “ small' and dust > . J L8 100-8 100" 3
Coal with 15 % * small and dust . 2 ) 1021 | 100°9
Coal with 209, “ small and dust ”” . n ; I 1036 . 1018
Coal with 25 %, * small and dust . o 1056 . 102-8
Coal with 30%, * small and dust > . . . 108°0 . 104°2

273. Tt will be seen that caking coal. with 15 per cent. “small and
dust” gives 0-9 per cent. increase in consumption over the same coal
having 5 per cent. “small and dust”. Similarly, the non-caking coal
with 15 per cent. “small and dust” gives an increase in consumption of
2-1 per cent. over the same coal having 5 per cent. “small and dust”.
The corresponding figures of increased consumption in the case of
caking and non-caking coals, containing 30 per cent. “small and dust”,
are 4.2 per cent. and 8 per cent. respectively.

274. There have been numerous complaints made by Railways that
at least a quarter of their coal supplies contain over 25 to 30 per cent.
of “small and dust”. The resultant increased consumption entails a
loss of about 2 per cent. (assuming 40 per cent. of the supplies to be
caking coals and 60 per cent. non-caking coals). If “small and dust”
is reduced to about 10 per cent.. there will be scope for economy in
coal consumption to the extent of 1 to 1} per cent.

275. Firing conditions.—Satisfactory firing conditions are an
essential requisite for efficient utilisation of coal in a locomotive.
Poor firing condition can be wasteful to the extent of 5 to 10 per cent.
34 R.B. ’
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in spite of satisfactory boiler drafting. The important factors affect-
ing these conditions are:—

(a) training and experience of the firemen, and

(b) quality and size of coals used.

An experienced fireman is able to adjust the fire to meet varying
demands on a locomotive boiler in actual train operation and to adapt
-he firing technique to the type of coal used. For instance, a high
volatile non-caking coal should be fired “light and often”, requiring
w4 thin firebed for best combustion conditions and this “frequent” firing
also allows of an increased secondary air supply, which is needed for
such coal. On the other hand, a low-volatile caking coal needs to be
fired relatively heavily, requiring a somewhat thicker firebed for best

combustion.

276. A proper starting fire is also important in controlling fire
conditions on the run. An experienced fireman builds a bright start-
ing fire but heavy or light to-suit the running conditions and is able
15 retain sufficient reserve of heat in the firebox to meet fluctuations
i1 steam demands. “Lighting up” and “banking” fires, which to-
gether consume substantial quantities of coal in shed services, also
"require expert handling to avoid wastage.

2717. Lack of experience on the part of firemen often leads to fre-
qaent blowing of safety valves. Considerable steam is wasted in this
manner. Some 20 to 40 lb. of coal per minute may be required to
furnish the steam discharged through the safety valves. Poorly con-
trolled firing conditions may thus result in the safety valves blowing
once every 10 minutes, or say, for a period of 3 minutes in an hour.
This will increase consumption by 60 to 90 lb. of coal per hour, which
amounts to about 2 to 3 per cent. of the coal fired.

278. The percentage of experienced and trained running staff on
Railways has fallen considerably due to political changes and lack of
adequate training facilities. We have noticed anxiety on the part of
Railway Administrations in this respect and there is unanimity of
view cn the immediate need for setting up adequate training centres.
This is dealt with in Chapter XV,

279. The other important factor, affecling firing conditions, viz,
the quality and size of coal, has been dealt with in paras. 271 and 272.
It is, however, necessary to mention that poor firing conditions result
in excessive quantities of cinders in firebed ashes and in smokebox
char. Combustible residue in firebed eof a heat value of about 10 to
12 per cent. of the coal fired is at present a common feature. Rail-
ways are endeavouring to reclaim by hand picking at least half of
this in the form of cinders (of half inch size and above) from firebed
ashes and are contemplating elaborate measures for the purpose.
Sstisfactory firing conditions will reduce the combustible matter
lo:t in firehed ashes to within 5 per cent. of the heat in coal fired out
of which only half of the quantity may be of 1” size or above.
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280., The accumulation of smokebox char is generally small,
‘because a substantial quantity (over 70 per cent.) is ejected from the
chimney. Unburnt cinders in the total “carry over” to the smokebox
Aas determined by heat balance calculations) represent about 6 to 8
per cent. of the heat in the coal fired (often 12 to 16 per cent. in the
.case of non-caking coals), which amounts to about 2} to 4 per cent. in
the case of actual collection in the smokebox. Large furnace propor-
tions enable coal pieces lifted into combustion space to burn out com-
pletely before passing out of the furnace, and thus the “carry over”’
‘to the smokebox under such conditions largely consists of ashes.
Research is being conducted in U.S.A. on the design of equipment to
collect smokebox cinders and reinject them into the firebox for com-
‘plete combustion rather than eject them from the chimney.

281. We have read with interest the report of the Sub-Committee
.of the Indian Railway Fuel Committee on the reclamation of combus-
tible residue. We are inclined to differ from their approach to the
problem. We are of the view that, although reclamation and utilisa-
‘tion of cinders in firebed ashes and smokebox char deserve attention
under present conditions, efforts should be made to minimise the
combustible residue by (a) improving firing conditions e.g, by
preheated secondary air, (b) revising firebox proportions and (e)
application of mechanical devices for maximum recovery of heat
from the combustible matter in coal.

282. Quality of water.—The chemical properties of water used in
locomotive boilers have an important bearing on boiler maintenance
.and efficiency, which naturally reflect on the utilisation of locomotive
power and coal consumption. Bad water causes excessive scale
formation, corrosion of hoiler plates and excessive priming. Even the
‘best boiler feed water drawn from natural sources is not alfogether
free from these defects. Generally speaking, water supplies on
Indian Railways are reasonably free from excessive scale forming and
.corroding impurities. In certain districts, however, like the east coast
on the Southern Railway, south-east line of the Central Railway and
certain sections in Rajasthan water supplies are mainly drawn from
wells and such water is often very impure and harmful.

283. Dynamometer car tests carried out on Indian Railways with
clean (descaled) and dirty (scaled) boilers have shown that, with a
clean boiler, the fuel consumption is reduced by about 3 to 6 per cent.
Researches in other couniries have shown that a scale of }” thickness
can cause a loss in heat value of as much as 12 per cent. The use of
treated water in place of bad water therefore produces a saving in
«coal of about 6 per cent on an average. Frequent blowing down to
avoid excessive conceniration of salts in the boiler causes loss of heat,
resulting in increased fuel consumption to the extent of about 2
per cent.

264. Additional advantages of water softening are imnproved hoiler
maintenance, reduced steam leakages aand increused engine avail-
.ability. It has been experienced that mileage of an engine between
washouts can ke doubled or even trehied by use of treated water,
thereby reducing fuel consumption and improving engine availability.
"We feel that whereas adoption of water softening is an operational
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necessity in bad water districts, its extended application will result im
reduced fuel consumption and better utilisation of locomotive power
and should, therefore, receive more consideration.

985. Mechanical condition of locomotives and other rolling stock.—
A locomotive in a poor mechanical condition can cause an increase in:
consumption of coal, on account of (a) steam leaks from the joints and
air leaks in the smokebox, (b) steam leaks across piston and valve:
rings, (c) unsatisfactory valve gear adjustments, (d) high engine resis-
tance and (e) damaged or “absent” brick arches. The loss of steam,
due to leaks under worst conditions, can be as high as 500 to 800 1b. an:
hour, or 3 to 5 per cent. of the steam output. Poor boiler drafting,
resulting from air leaks in the smokebox, can completely upset firing
conditions and increase unburnt coal losses from 5 to 10 per cent,
Poor valve gear adjustments will reduce cylinder efficiency and cam:
increase consumption by about 2 to 4 per cent. “Slack or worn”
running gear with poor adjustment of axle” box wedges increases
engine resistance considerably. Damaged brick arches affect furnace-
temperatures and turbulence of gases in the combustion space. In
fact, absence of brick arch is known to cause an increase in consump-
tion of 5 to 12 per cent. (see Appendix 23). All these defects do not.
simultaneously appear in a 'locomotive in poor mechanical conditiorn
Accordingly fuel wastage on account of mechanical defects generally
ranges from 5 to 15 per cent.

286. On Indian Railways the mechanical condition of locomotives:
has been generally poor during the last 10 years. This .may have
easily caused excessive coal consumption. probably to the extent of’
about 10 per cent. Bad condition of coaches and wagons results in:
poor riding qualities, and brake rigging adjustments are often neglect-
ed. These two defects increase the load behind the engine and again
cause increased coal consumption.

287. Condition of track and engineering works.—Experiments:
carried out on Indian Railways show that acceleration from rest of
trains to speeds of 45 miles per hour and above in the case of pass-
enger services and 30 miles per hour and above in the case of goods
services consumes about 150 to 250 lb. of coal. Thus, every additional’
acceleration results in wastage of this quantity of coal. The track and
bridges must be well-maintained to minimise permanent and tempo-
rary restrictions and to avoid frequent and unnecessary ‘“‘accelera-
tion and deceleration” of trains. The track should alsp be regraded
where necessary to minimise gradients so as to meet traffic require--
ments ernnomically in respect of loads and speeds.

238. Engine failures and wagon hot boxes (including sick:
wagons).—An engine failure results in increased consumption of  a
ton to 2 tons of coal, directly and often much more indirectly due to in-
cidental traffic dislocations. A hot box on a wagon or a sick vehicle in-
volves a detention and number of shunting operations, which consume
abour 250 to 300 Ib. of coal. Estimated wastage of coal, due to engine-
failures and hot boxes is upto 2 per cent. of the overall consumption.
With proper maintenance and strict supervision, engine mileage per
engin> failure and vehicle mileage per hot box or sick vehicle could
be increased at least by 30 per cent., giving a corresponding reduction
in the wastage of coal caused in this manner.
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289. Locomotive design—Improvements in design reduce the

.amount of coal and steam used in a locomotive. Important design
Amprovements are: —

(a) Front end arrangements to provide efficient drafting condi-
tions.

(b) Types and sizes of grate to produce uniform firebed condi-
tions and thereby reduce cinder losses.

(c) Firebox proportions and use of secondary air to improve

combustion particularly with high volatile non-caking
coals.

{d) Boiler barrel proportions to reduce resistance to flow of air

through the boiler and improve heat absorption effi-
ciency.

{e) General boiler design to admit of higher steam pressures
and temperatures.

(f) Cylinder and valve gear proportions to improve steam distri-
bution efficiency.

{g) Steam passage proportions to reduce pressure drop.

{h) Designs of glands, joints and packings to reduce leakage
losses.

(i) Designs of running gear components to ensure good riding
and low engine resistance over service mileages between
scheduled repairs.

'290. Locomotive design is the responsibility of the Central Stand-
ards Office for Railways. The new designs of locomotives, viz., WP
and WG types for broad gauge, and YP and YG types for metre gauge,
Hfor which the Central Standards Office for Railways, is responsible,
mark a definite improvement on the older types. The above mention-
ed features of the locomotives in India have been progressively im-
proved upon, with the result that the percentage thermal efficiency
to rail has increased from 4-4 in the pre-1924 BESA types to 51 in
modernised BESA types, and from 5-2 in pre-1926 IRS locos to 6-4 in
the latest IRS locomotives. We consider that by increasing boiler
pressure from. 210 to 240 lb. and steam temperature from 720° to
750° F and by adopting Poppet Valve Gear for steam distribution, pre-
heated secondary air for improving combustion (particularly with
‘high volatile non-caking coals) and complete thermal insulation of
‘the boiler for reducing radiation losses, it will be possible to further
improve the overall thermal efficiency to rail from 6-4 per cent. to 8
per cent. This improvement will result in a reduction of coal con-
sumption in a locomotive to the extent of about 20 per cent.

291. Fuel Saving devices.—A fuel saving device, commonly used on
steam locomotives in Europe and America, is the feed water heater
which utilises exhaust steam for preheating boiler feed and in this
manner recovers a part of the heat otherwise wasted in the exhaust.
Different types of feed water heaters have been used on Indian Rail-
‘'ways but they have been discarded on account of maintenance diffi-
«culties, (particularly in the case of locomotives operating under pool-
ing system). Dynamometer car trials carried out on Indian Railways
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'with different types of feed water heating equipment have indicated:
that an overall fuel economy of about 4 to 9 per cent. can be achieved.
by feed water heating. We are in agreement with the view ef the:
Indian Railway Fuel Committee that maintenance difficulties can be
overcome if sufficient number of locomotives, fitted with one type of
equipment, are based on a single shed to justify specialised mainten-:
ance. We concur with the Indian Railway Fuel Committee that
service trials should be carried out to determine the operating costs.
on the basis of present day prices of feed water equipment and the:
scope for its adoption on Indian Railways.

292. Another fuel saving measure, now receiving attention in India:
and other countries, is the use of secondary air in locomotive boilers.
Compared to the stationary boiler the locomotive boiler suffers from
two distinet, disadvantages. Firstly, due to limited furnace propor-
tions, relatively larger quantities of combustible matter (volatiles and
coal particles) tend to burn in the combustion space, and secondly
the steam production fluctuates considerably on account of varying
demands of traction. Both these disadvantages make a locomotive
boiler extremely sensitive to firing conditions so that slight inequilib-
rium in the rate of combustion and air supply results in a smoky fire.
This is particularly true of hand firing and of highly volatile non-
caking coals. Large furnace proportions (as obtaining on new loco-
motives), skilful firing, and judicious use of the firehole door opening
for admitting air directly over the firebed and also of the blower for
maintaining continuity (or steadier conditions) of draft will improve
the stability of fire conditions. But to achieve “smokeless” combustion:
it is necessary to make some provision for supply of air over the
firebed under properly controlled conditions.

283. Tt is only in recent years that application of secondary air to
locomotive boilers has received attention, particularly in America
where a regular campaign has been organised by each railway system
to eliminate smoke nuisance. An attempt has been made to estimate
heat losses resulting from smoky fire (emission of heavy smoke from
the locomortive chimney). Analyses of combustion gases show that the
amount of carhon monoxide (partially burnt carbon) present in them
is generally below 0.3 per cent. when the exhaust from chimney is
clear but it increases to as much as 2'5 per cent. when the exhaust is
charged with thick black smoke. At the same time there is also heat
loss due to hydrogen and hydro-carbon in the smoky exhaust. Thus
heat lost due to presence of unburnt gases in exhaust may range from
1 per cent. with clear exhaust to over 10 per cent. with smoky exhaust
and probably averages about 4 per cent. under poor firing conditions.
Besides the heat loss due to unburnt gases, there is some increase in
the quantity of the firebed and smokebox cinders as a result of smoky
fire and the total heat loss under such conditions can be considerable.

294, The Research section of the Central Standards Office for Rail-
ways has recently conducted a series of trials with (secondary) air
admitted over the firebed through straight openings in the sides of the
firebox, and has achieved (with this simple arrangement) a reduction
in fuel consumption of about 2 per cent. The broad indications of
these trials are that secondary air should enter the firebox in a
cyclonic and/or criss-cross flow so as to set up turbulence in the-
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combustion space, and that the secondary air supply should be pre-
heated. Combustion efficiency is expected to improve to the extent of
5 per cent. or more if admission of secondary air is controlled in this
manner. Research and investigation should, therefore, be continued
to develop suitable devices for large scale use of secondary air on
Indian locomotives, The matter is all the more important as high
volatile non-caking coals arec to be used extensively in the future.

295. Indirect factors.—The indirect factors, which relate to the
atilisation of locomotive power, are—

(i) load-speed schedules,
(i) proper train control and working of goods trains,

(iii) intensive utilisation of locomotive power, and locomotive
service links, and

(iv) traffic conditions affecting train marshalling orders, yard
working, ete.

296. Correct assignment of locomotives to different services pro-
vides for economic loads and speeds (i.e., economic ratings). We have
found that heavier types of locomotives are often employed on lighter
services and vice versa. and goods locomotives are frequently utilised
to operate passenger services. This maladjustment is stated to be
due to deficiency in the right types of locomotive power, but the fact
remains that certain amount of power wastage is taking place and this
increases fuel consumption. Even if the right types of locomotives
are available, traflic conditions influence the adoption of proper ser-
vice schedules. This is particularly true for goods services where
loads and timings are found to vary considerably.

297. In train operation, loeomotive power is also spent on unpro-
ductive work such as—

(i) idle engine hours in sheds arising from engines “held in
readiness” for orders,

(ii) idle engine hours on line arising from faulty train control,

(iii) light engine working arising from non-availability of loco-
motives at stations where traffic requires them, and

(iv) excessive engine hours spent on the travel of the locomotives
from sheds to trains and back.

To minimise power wastage in unproductive work, it is essential to
give closer attention to the ordering of goods trains, so that the loads
hauled do not vary over a wide range, and the trains run to scheduled
timings.

298. Pooling.—~The consumption in shed services in the shape ¢#
“lighting up” and “banking” fires (see Appendix 24) can be reduced by
intensive utilisation of locomotive power and by carefully planned
locomotive service links. This can be achieved if the locomotives are
pooled rather than assigned to individual crews. There is considerable



122

discussion on this matter in the Report of the Indian Railway Enquiry
Committee, 1947. We quote from page 89 of that Report.

“Pooling may be of two types: there is first, what we may call
‘straight pooling’, in which engines are confined to the
same length of run as if they were ‘assigned’ but are
‘turned round’ both at the ‘home’ and ‘out’ stations, as fast
as shed facilities permit and traffic requirements demand,
and are in each case taken out by the crew ‘next on turn’;
secondly, we have the ‘extended engine run’ system,
where an engine works one train for a long distance with-
out going to sheds, the crew being changed at selected
stations, on the way. ‘Straight pooling’ has the advantage
that the home shed staff get their engines back very fre-
auently and have a good chance to ‘keep an eye’ on any
weak points: on the other hand, straight pooling does not
give much improvement in engine use (utilisation) except
on sections where the traffic is reasonably dense and the
engine, on arrival at destination, is fairly sure to get a
train to work back after a short interval. On lines with
lighter traffic ‘extended engine runs’ are the only means
of improving utilisation. The principal pooling railways,
particularly the Bengal Nagpur Railway, use a combina-
tion of both systems.”

“On the other hand pooling does introduce certain problems
that, if they are not satisfactorily solved, may negative
the advantages. Firstly, if an engine, after leaving its
home shed is to travel, perhaps, over a thousand miles
before returning, during which run it is driven by a num-
ber of crews, it must be turned out in first class mechani-
cal order. This means that suitable repair facilities and
staff must be provided at each pooling home shed, We
shall not attempt to itemize the minimum repair and
maintenance facilities necessary for successful pooling;
they must vary with the number of engines shedded and
to some extent, with the distance of the shed from head-
quarters mechanical workshops. Further, successful pool-
ing postulates adequate inspection staff at sheds and also
the observation of a proper fixed routine of examination.
For the reasons we have, given above, a driver’s report on
a ‘pooled’ engine is not enough by itself; there must be a
joint report by the driver and the shed inspection staff.”

“Reports have already been submitted to the Board by Mr.
Ramchandran, who was placed on special duty in 1947 for
the purpose of making detailed recommendations as to
the improvements that should be made at sheds in order
to make possible intensive locomotive utilisation, * *

* * * *

“We must again stress the point that ‘pooling’ to be successful
must follow and not precede the building up of proper
shed facilities and a suitable organisation. On some rail-
ways ‘pooling’ is unpopular: that can usually be traced
to an attempt to introduce pooling in an emergency and

without preparation: in such cases the cure may be worse
than the evil”
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299. We concur with the above views. We have observed that the
fuel savings in shed services achieved under the pooling system are
‘very nearly offset by the fuel wastages caused by indifferent condition
.of the locomotive. This is the main argument advanced by railways
against the adoption of punling system  This drawback of the pooling
system can be overcome if shed organisations are adequately staffed
to ensure timely diagnosis of defects and proper supervision of loco-
motive repairs with full attention to inside and outside cleanliness, of
‘the locomotive. Attention to the cleanliness under the assigned crew
system was a major factor in its success. The same attention must be
given to cleanliness under the pooling system if it is to be a success.
We consider that steps should be taken immediately to improve the
standards of locomotive maintenance and cleanliness to permit of their
greater use in extended runs.

300. As regards the effect of traffic conditions on fuel economy, it is
‘necessary to plan in order that shunting operations on marshalling ot
trains and detentions of train engines in junction yards are reduced
to the minimum. Planning is also necessary in respect pf regular and
seasonal traffic to ensure, as far as practicable, balanced and steady
loads for forward and return journeys. This will not only save coal
in shunting duties and in “stand-by” losses of the train engines but
will also simplify transport, which will in turn reduce coal consump-
tion for the traffic moved.

301. We find that, although there is general appreciation of the
various factors relating to economic utilisation of locomotive power,
no organised effort has been made by Railways to assess fuel losses
arising from these factors and to control such losses from the point
of view of fuel economy. Judging by the conditions obtaining on
different railway systems we consider there is scope for reducing
power wastages in idle engine hours, light engine working and in
shunting duties and also for improving power utilisation by judicious
adoption of “partial” and “complete” pooling, which will permit
extended runs and eliminate wastages in idle intervals. We are of the
view that a reduction in coal consumption upto 10 per cent. should
beI (rl)ossible if proper control is exercised on power wastages in this
field.

SCOPE FOR ECONOMY IN LOCO COAL CONSUMPTION

302, In the foregoing paragraphs we have discussed the various
factors which influence the performance and utilisation of locomotive
power and have estimated the range of fuel loss for each factor
separately. It is, however, important to note that no factor gperates
independently, and that the scope for overall fuel economy is much
less when all the factors are considered together. Accordingly, our
estimate of fuel savings that may be achieved by adopting measures
to improve the quality of coal and water supplies and also the opera-

tion, maintenance and utilisation of locomotive power, are as
follows: — '

Controlling factor Scope for fuel economy
1. Quality of coal and water supplies 5 to 15%-—average 89,
and firing conditions.
2. Maintenance of locomotive (and also 5 to 10%-—average 6%,

other rolling stock).
3. Urilisation of power . 5 to 10%—average 6%,

Total (1—0-92 X 0°94 X 0°94) X 100=18-7%, |
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Thus a reduc.tion in consumption of loco coal to the extent of abount
_19 per cen.t. is attainable if attention is given to the above factors
in Iopomotwe services. We have dealt with the human element in
relation to the above in the Chapter on.“Fuel Control Organisation”.

303. Deyelopment of lgcomotive design and application of fuel
saving devices are estimated to produce fuel savings as follows:—

Application of fuel saving devices . 4 to 9% - average 5 %

Loco design development {ie.,
adoption of higher pressures
and temperatures, large fur-
nace proportions, improved
design of valve gear, running
gear, spring control and sus-
pension system ¢tc.) . < 1S to 25% - average 20%

ToraL (1—0-95 X 0° 8) X 100=24%,.

The economies on account of design improvements and application
of fuel saving devices, however, relate td -locomotive performance
efficiency and mainly influence the consumption of coal in actual
train movements, which is approzimately 80 per cent of the total
quantity of loco coai. The balance of 20 per cent is consumed in
shed and incidental services. Thus, the saving of 24 per cent shown
above will be about 19 per cent (i.e., 24 x 0-8) of the total loco coal.

NON-LQCO COAL CONSUMPTION
BREAKDOWN

304. The annual consumption of non-loco coal is of the order of
1 million tons. The quantities consumed in different non-loco pur-

poses are:—

!

!
Non-loco purposes !Approximate | Percentage of  total
I quantity o S e e s
in million J Range of °  Avcrage for
tons - ¢ variations all Railways
. - e e L . G .
- } . | |
Pumping stations ] 025 15 to 45 % - 25%
1 ' ]
Electric Power Houses . i 0- 40 10 to 60", 40%
Mechanical Workshops . . . . 0-13 o510 2357% 13%
i
Engineerinig Departments | 0°02 1 to 3% 25
Miscellancous  (ferry  services. running! 0-20 CI15t0 40 9 207,
repairs 1o locos. cartiage and \\'agons.§ ;
departraental  sales, etc.) ! !
‘ ‘
| i _
| ' T e
[ ! ,
i 1:00 ) f 100%
i

The pithead cost of non-loco coal is approximately rupees 1.6
crores, and the total expenditure, which includes transport and
handling charges, works cut to Rs. 99 crores, or 9-5 per cent of the

railway fuel bill
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EconoMy MEASURES

305. Pumping Stations.—Replies to our questionnaire show that
majority of Railways fix coal rations for pumping stations on the:
basis of average working hours per day. This is too rough a basis
to afford a proper control cver coal consumption. The correct basis
would be a “consumption unit” fixing the quantity of coal
required for- pumping, say, 10,000 gallons of water.
Such a unit should be determmned by properly planned trials as
each pumping station will have a separate “consumption unit”,
depending upon the type of boiler, the type of pumping engine
equipment, the suction and delivery heads, the length of delivery
pipe line etc. In the absence of reliable “consumption units”, it is
not possible to compare the operating costs of different types of
pumping plants and miake improvements both in the operaticn and
maintenance and in the equipmeni of pumping plants. Thus the
control now exercised is limited to fuel accounting.

306. Railways utilise cinders of 3” size and above, reclaimed
from firebed ashes and mixed with coal in the ratio of 1:3 to 1:1,
as fuel for pumping station boilers. This does produce some saving
in the coal requirements for 'pumping stations but, as we have
already stated in para 279, efficient firing conditions should reduce
cinder accumulation in firebed ashes to within 5 per cent, and this
cannot be reclaimed in sufficient quantities for use as fuel. Thus
the advantage which Railways now have in the use of cinders as
fuel for pumping station boilers will gradually disappear with the
improvement in loco firing conditions.

307. We find that many pumping stations are equipped with old
types of vertical boilers having low boiler efficiencies. Most of
these boilers are not fitted with the superheater, which could give
a large improvement in engine efficiency, and reduce fuel consump-
tion by about 15 per cent. Even' locomotive boilers (unfit for
locomotive service) have been used in pumping stations. This is
clearly indicative of insufficient interest in the ecéfiomic working of
pumping stations. The malter was raised by the Fuel Economy
Committee in 1944, and the Indian Railway Fuel Committee recoms-
mended in 1947 that boilers of pumping stations should be fitted
with superheaters, and that new boilers should all be of the super-
heater type. If this recommendation had been fully implemented,
there would have been a reduction in cdal consumption (for
pumping) of about 10 to 15 per cent. The reduction would be still
greater in cases where the boiler is connected with the pumping
engine by long length of steam piping, resulting in considerable
condensation losses. If, in addition to this, rations are fixed on the
basis of consumption units, a further reduction in coal consump-
tion of at least 10 per cent. is possible. It may be mentioned that
steam pumping is wasteful even under the best conditions. We
have observed that railways are gradually changing over to ele_ctrlc
or diesel pumping where conditions permit. We consider this to
be a move in the right direction.

308. Electric Power Houses—The coal consumption of steam
operated Electrical Power Houses is roughly 40 per cent of the total
quantity used in non-locd purposes. The annual expenditure on this-
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rcoal is approximately rupees 1-2 crores. Railways have small capacity
Power Houses giving a daily output of 300—1000 Kilowatt Hours
and also those of very large capacity giving a daily output of over
30,000 Kilowatt Hours. The majority of Power Houses, however,
are of capacities giving daily outputs of 2000-—10.000 Kilowatt Hours

.and over 70 per cent of the coal used for power generation is con-
-sumed in these Power Houses.

309. Compound steam engines of reciprocating type (with or
without condensing equipment) have been generally used in power
houses giving daily output upto about 6,000 Kilowatt Hours, in
some cases as much as 10,000 Kilowatt Hours. Steam turbines have
been provided in new plants, where daily output exceeds 6,000
Kilowatt Hours and also in existing plants under renewal or ex-
‘tension programmes. An attempt has been made vide Appendix
‘25 to compare actual performances of Railway power hduses with
‘the performances obtainable under the most favourable conditions.
“This comparison is presented in Table 36. Only the Eastern,
Western and Central Railways have been included in this compa-
wrison as other railways have not supplied the required information.

TaBLE 36
POWER HOUSFH PHRFORMANCES
(Daily consumption in 1b/KWhr)

Plant capac'ty Consumption in 1b/KWhr,

“Installed capacity

wI—)_a‘ily

Bastern &

Central For good performance
in KVAor KW output Western Railway | - -
in Railways | Performance Reciprocat- Steam
KWHr. Performance ing type , Turbines
Steam engine
I 2 3 4 5 6
;;—50/3007 2,000 9°5 6°1 .
450/500 4,000 73 5.0 ..
600/650 6,000 . 643 10°3 42 22
~700/750 8,000 56 89 3-8 21
800/850 10,000 52 76 34 2-0
2000/3000 30,000 32 1-7
.Above Above
3,500 60,000 . 2°0 vos I3

310. It will be seen that Power Houses on Eastern and Western
‘Railways consume nearly 1% times as much coal per Kilowatt Hour as
i3 required for the reciprocating steam engine plant and nearly 2
to 24 times as much coal as is required for the steam turbine plant
under good performance conditions. With the exception of Chola
Power House (consumption 19 to 2-2 lb. per Kilowatt Hour) the
performances achieved on the Central Railway are indeed poorer
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!;han those achieved on the Eastern and Western Railways. Judg-
ing by the wide differences in actual and good performances, it is-
clear that considerable wastage of coal is taking place in the steam-
operated Power Houses of Indian Railways. Plant and machinery
are old and obsolete in some cases. There are complaints about’
shortage of experienced personnel, poor and varying quality of
coal supplies, pilferage, and deterioration of thé& stacked coal.

311. An interesting instance of the influence of quality of coal on
cost of fuel for generation of steam (and electricity) is furnished by
the figures of the Chola Power House given in Appendix 26. The
Chola Power House mixes furnace oil with coal for steam generation.
Normally, the proportion of oil in the fuel mixture is increased only:
to boost up the plant output, but with variations in the quality of
coal the proportion of ¢il is frequently adjusted to obtain a suitable
fuel for day-to-day working. It will be seen that in the period April
to September 1949, when the quality (grade and size) of the coal
supplied to Chola Power House was inferior, it was necessary to:
mix furnace oil and coal in the proportion of 1 to 6. In 1952 (July
to December), when the coal supply was of comparatively better
quality, a lean mixture of oil and coal in the proportion of 1:33 was:
found satisfactory. On the basis of rupees 30 per ton as the cost of
coal and rupees 180 per ton as the cost of furnace oil, the cost of
power house fuel in 1949 was approximately rupees 51 per ton,
resulting in the fuel cost of annas 0-68 per KWHr. In 1952 the cost
of power house fuel was approximately rupees 34} per ton, resulting
in fuel cost of annas 0-48 per KWHr. Thus, improvement in the:

quality of coal reduced the cost of fuel per KWHr by about 29 per
cent.

312. We feel there is considerable scope for economy in this field.
Close supervision on operation and maintenance should alone give-
a reduction in coal consumption of about 25 per cent. in these power
houses (i.e., a saving of rupees 30 lakhs annually). Furthermore, it
is essential to investigate fuel wastages inherent in the types of’
plant and machinery used in Power Houses and to devise measures
to eliminate such wastages. This is essential till such time as-
electric grid systems in various States have sufficiently developed’
and are in a position to supply cheaper power to railways and thereby
enable them to dispense with small capacity (independent) railway
thermal power stations. :

313. Mechanical Workshops and Engineering Departments.—The
consumption of coal and coke in Mechanical Workshops and
Engineering Departments of Railways averages 15 per cent. of the:
total consumption in non-loco purposes. The annual expenditure on
shis account is roughly rupees 40 lakhs,

314. Coal is used in workshops for shunting and trial locomotives,
for stationary and mobile crane boilers, and often for loading tenders
of locomotives going out of shops after periodical overhaul or other
repairs. The Engineering Departments use coal for manufacture of
bricks. Coke is used mainly by Workshop Smithies and Foundries.
We are told that Railways estimate annual or half-yearly demands
of coal and coke required for these purposes on the basis of the-
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actual previous consumption. No “consumption units” are fixed to
serve as a guide for scrutinising consumption. We consider it essen-
tial to prescribe “consumption units”. For instance, in the case of
Foundries the “consumption units” should be based on the quantity
-of coke required to produce one ton of castings. In the case of
‘Smithies, the “consumption unit” should give the quantity of coke
required for producing one ton of forgings or for hourly ratings of
individual hearths. Similarly. “consumption units” can be prescribed
for shunting locomotive on the basis of shunting hours.” for trial
locomotives on the basis of trial mileages and number of “hours of
steaming”, and for crane boilers on the basis of hourly ratings.
Consumpticn units can be prescribed even for brick manufacture.
We are of the view that there should be substantial economies if the
fuel consumption in these fields is subjected to proper investigation
and control.

315. Miscellaneous—Nearly one-fifth of the non-loco coal is con-
sumed in miscellaneous purposes. The data furnished by Railways -
do not give a clear breakdown of this quantity. It appears, however,
that the “Miscellaneous purposes’ cover departmental sales, ferry
services etc. In the absence of specified items of consumption and
proper accounting, it is impossible to assess wastages and suggest
(2COoNOMy measures.

SCOPE FOR ECONOMY IN NON-LOCO COAL CONSUMPTION

316. The fcregoing detailed examination indicates the scope for
-economy. and we have no hesitation in stating that under proper
-control ike consumption in non-loco purposes can be reduced by at
least 20 per cent. This wiil give an annual saving of roughly rupees
60 lakhs,

PILFERAGE [.OSSES
ASSESSMENT

317. Pilferage of coal is primarily connected with a human factor,
which is influenced by economic conditions, standards of education,
.and opportunities for such malpractice. Improvement of economiec
conditions and standards of education is a long-term - proposition
Accordingly, immediate measures for controiling these losses should
be confineg to the provision of such safeguards as will minimise
opportunities for pilferage.

318. Pilferage losses difer with each railway but there is a
general impression that they are not small. Railways, however, are
tnable to assess them on account of lack of weighment facilities in
sheds. poor stacking conditions. unsatisfactery fuel accounting, and
unreliability of trip rations caused by wide variations in coal supplies.
We have endeavoured to assess pilferage losses in two parts, viz.,
pilferage in transit and pilferage in sheds.

TILFERAGE IN TRANSIT

319. Pilferage in iransit takes place (i) by removal by miscreants
-of coal from coal wagons on trains stopped outside signals in rural
and suburban arveas, {(ii) by removal of coal from wagons detained in

yards for shunting and in sick lines (or at wayside stations) for
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repairs, and (i) by thefts and illicit disposals at transhipment points.
Surprise weighment checks carried out by the  Committee have
indicated that the losses range from nil to 3 per cent, Uttar Pradesh
and Bengal being the worst affected areas. In our estimate, the total
loss of coal on all Railways by pilferage in transit is about 1 per ceut.
of the railway fuel bill, i.e., rupees thirty lakhs annually.

320. Preventive measures —Pilferage takes place mainly from
open wagons and, as it is neither possible nor desirable for various
reasons to replace all open wagons by covered wagons, measures
.should be taken to protect open wagons. Experience has shown that
the train crew or the limited number of armed guards on trains can-
not stop the removal of coal from wagons as the staff are generally
outnumbered by the pilferers. The only alternative therefore is to
develop a suitable mechanical device for protecting open wagons.
The Committee has prepared a design (Appendix 27) of an expanded
metal cover for this purpose. We feel that, if adopted, this device
will give adequate protection to open wagons. It appears desirable

to tvy this or a suitably modified alternative to assess its effectiveness
.and cost.

321. As regards pilferage in yards and sick lines (or at wayside
-stations) the protective device menticned above may #Hlso prove
useful. An additignal safeguard would be to seal the door locks
-of the proposed expanded metal cover, and to introduce a system of
maintaining effective checks for ensuring that seals remain intact
throughout the journey (including detentions in sick lines or at

wayvside stations) of an open coal wagon, as is the practice in the case
of covered wagons.

3220 As rvegards transhipment points, pilferage losses are parti-
cularly high where both loco and public coals are handled. Some
-guantities of coal are often left over while loading one full broad
gauge wagon inte, say, two metre gauge wagons. Generally such
guantities are not properly protected and accounted for and furnish
a field for illicit disposals. We consider it essential to segregate the

transhipment of loco and public coal and to provide fenced enclosures
for loco coal.

PILFERAGE IN SHEDS

323. Lack of proper accounting, unsatisfactory stacking condi-
tions, and unreliable trip rations are the three main factors creating
conditions for pilferage. The accounting of coal received at sheds is
rendered inaccurate by the fact that most of the sheds have no
weighment facilities and volumetrie checks have proved unreliable
-due to uneven stacking ground and due to wide variations in the
quality and the bulk density of coal supplied, the bulk densities
ranging {rom 38 to 44 cubic feet per ton. The coal receipts shown
in the shed registers ave, therefore simply the weights given on the
despateh advice notes or in wagon labels. Stacking conditions are
unsatisfaclory due to irregular supplies and the need for having
separate gradewise stacks for supplies received from numerous
ssources.  The stacking space becomes inadequaie and coal is offen
dumped rather than stacked. These conditions do not permit of
periodic and accurate verification of the quantities in stacks. We
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regard proper stacking of coal as of vital importance in checking:
quantities of coal received and issued, and in the avoidance of pil-
ferage. As regards trip rations, railways have found it difficult
to fix reliable values due to wide variations in coal supplies.

324. It is clear that the above factors provide a wide scope for-
pilferage. Although it is difficult to specify the different ways in
which the leakage of coal takes place, it can be broadly divided into-
(1) pilferage from stacks and (ii) illicit disposals from locomotive
tenders. From stacks, coal is often pilfered at night time. Pilferage-
takes place in several ways. For instance, some persons engaged on
cinder picking and ash disposal work may get mixed up with the-
railway shed staff and remove coal along with cinders and ashes.
Members of the public may also be often invdlved in such acts. Coal
can also be given away from the tenders by the engine crew to-
public in return for monetary remuneration. Instances have come
to notice, where engine crew have received “cash or kind” from the
public in bags attached to sticks, which are picked up in the same
v:ay as line clear tokens. In return lump coal is dropped along the-
track. Coal can also be sold away at fire cleaning and watering
stations.

325. Although pilferage losses in sheds are believed to be heavy, .
railways find it difficult to assess them. At present they are not
accounted for as such. They are somehow or other adjusted—some in
the issue accounts and the rest against 2 per cent. permissible write- -
offs. We place the pilferage losses at 3 per cent of the railway fuel
bill, (i.e., Rs. 90 lakhs annually), ranging from 2 to 7 per cent accord--
ing to local conditions.

326. Preventive measures.—As already stated, most of the diffi--
culties in controlling pilferage in sheds arise cut of unsatisfactory
supply conditions. These difficulties will be minimised if the recom--
mendations made in Chapter IX are implemented in due course.
We are, however, of the opinion that it is in any case essential to-
provide fenced enclosures for stacking areas.

SCOPE FOR REDUCTION IN PILFERAGE LOSSES

327. According to our estimate, the total loss due to pilferage in.
transit and sheds is of the order of 4 per cent of the railway fuel
bill. We consider that, if proper control is exercised on the lines
indicated above, in the course of the next five years this loss can be-
greatly reduced. A 50 per cent reduction would give an annual
saving of 60 lakhs.

HANDILING LOSSES
HANDLING OPERATIONS
328. Losses occur in handling coal from the point of loading at.

collieries to the point of loading into locomotive tenders. These -
losses are caused by—

(a) uneven loading of wagons and locomotive tenders, resulting:
in coal tumbling off.

(b) improper handling, and
(c) deterioration of coal in stacks.
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329, Uneven loading results in

Tlocomotive tenders during train mo
"The loss of coal on this account is
coal loaded at collierie

coal falling off the wagons and
vements and shunting operations.
small and can be avoided if the
' s is properly levelled up before despatch. The
adoption of the Measuring Gauge (Appendix 20), recommended in
‘Chapter XI to ensure loading of wagons to full capacity, will elimi-

nate uneven loading. It is equally important to ensure proper and
even loading ¢f locomotive tenders.

~ 330. Improper handling of coal means unnecessarily rough handl-
ing, e.g., dropping it from heights during loading and unloading
operations. This causes breakage of coal into “small and dust” and
wastage due to coal dust being carried away by wind. The loss on
this account varies with the type of coal and the quantity of “small
and dust” in it. For instance, in the case of coals. which are highly
friable, breakage to “small and dust” can be as high as 5 per cent
and in the case of hard coals the breakage may be of the order of 2
to 3 per cent. According td the performance data given in para 272
of this chapter, the 5 per cent increase in “small and dust” in the
case of friable coals will increase consumption in locomotives by
about 0-8 per cent., but the 2 to 3 per cent ipcrease in “small and
dust” in the case of hard coals will not  affect consumption. As
regards the loss of coal dust. it may be as high as 2 to 3 per cent in
certain cases. This loss can, however, be largely avoided if water
is sprinkled on coal during handling operations, particularly in
shecds. Aeccording to our estimate, the overall loss on account of
improper handling is of the order of 1 to 2 per cent of the total
supplies. By careful handling this loss can be reduced by 50 per
‘cent. (le., a saving of about rupees 20 lakhs annually).

331. Deterioration in stacks—The loss due to deterioration of
coal in stacks primarily relates to high volatile high moisture non-
caking coals, the worst affected being the coals of the outlying fields.
‘These coals on exposure have a marked tendency to crumble into
powder and also to lose in heat value by natural oxidation which
may in some cases load to spontaneous combustion, especially if the
stacks are large and high (above 5 feet). Railways are not in a
position to assess these losses. Experience has, however, shown thai
in the case of caking coals such losses are practically nil, but in the
case of non-caking coals they range from 1 to 5 per cent. Sixty per
cent of railway supplies are non-caking coals, out of which nearly
half is from the outlying fields, where the coals are often liable to
oxidation. On this basis we estimate the average loss due to
-deterioration of coal of all kinds in stack is 1 to 2 per cent of the
railway supplies.

332. It is important to mention that in the course of the next 5
vears caking coals are expected to be replaced by non-caking coals,
and the percentage of non-caking coals from the cutlying fields will
also gp up appreciably. The increasing percentage of non—cakmg
coals in railway supplies and their tendency for deterioration in stack
are indicative of an urgent need for considering storage arrange-
ments for these coals. We suggest that the Railway Testing and
Research Centre, Lucknow, and the Fuel Research Institut«_a, Jealgora,
should collaborate in investigating the weathering qualities of non-
«caking coals ang suggest suitable storage arrangements.

34 R.B.
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SCOPE FOR REDUCTION IN LOSSES DUE TO HANDLING

333. Estimates for total handling losses arising from the factors
discussed above are of the order of 3 to 4 per cent of the Railway
supplies, i.e., a loss of about rupees one crore annually. The nature
and magnitude of these losses are not {ully appreciated by railways.
A well planned economy drive should, in our opinion, give a mini-
mum saving of rupees 30 lakhs annually in the course of the next §
years.

HANDLING CHARGES

334. Handling charges consist of expenditure incurred on unload-
ing, stacking, and re-loading of coal. Unloading and stacking opera-:
tions are carried out manually, but re-loading is both mechanical
and manual. These operations fake place at transhipment points,
loco sheds and coaling stages at station platforms. Appendix 28
gives comparative costs of coal handling, worked out on the basis of
data furnished by Railways. :

335. It will be seen that when the work is given on contract the
cost of unloading and stacking operations ranges from 2% to 5 annas
per ton of coal, varying according to the quantities handled and the
extent to which work is done during other than ‘day light’ hours.
Irregular supply of coal to loco sheds also adversely affects handling
costs, as it results in idle labour during short supply periods and in
higher wages for overtime work during rush periods. Under depart-
mental handling the cost of unloading and stacking coal goes up by
50 to 80 per cent. As regards the loading of coal, the cost of manual
loading varies from 6% to 133 annas per ton under éontract labour,
and 9% to 18 annas per ton under departmental Tabour, depending
upon the quantities handled, which range from 20 to 120 tons per
gangday (8 men make a gang and two or three gang-shifts make a
gangday). The cost of mechanical loading with steam operated
mobile cranes varies from 4 to 10 annas per tori of coal, the quantities
handled ranging from 100 to more than 200 tons per day. With
electrically operated overhead bunker type equipment which has
been used on Indian Railways only for coaling at station platforms,
the cost of loading varies from 6 to 14 annas per ton, the quantities
of coal handled ranging from 50 to more than 100 tons per day. In
the case of electrically operated traverser type equipment, the cost
of mechanical loading varies from 3 to 9 annas per ton, the quanti-
ties handled ranging from 15C to more than 200 tons per day.

EconoMy MEASURES

336. We find that the cost of various coal handliig operations is
cheaper with contract labour than that with departmental labour.
The extent to which departmental labour can be substituted by con-
tract labour is linked up with important socio-economic considera-
tions and we are unable to make a definite recommendation on this
issue. The other avenue of economy is the extension of mechanical
handling, which is restricted at present to loading operations. The
cost of mechanical loading with the existing equipment (purchased
at pre-war price) is cheaper than manual loading—both departmental
and contractual. The present day prices of mechanical handling
equipment are about 200 per cent higher than the pre-war prices.
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The estimated costs of mechanical handling with new equipment
are, however, lower than the costs of departmental manual loading
and practically at par with the costs of manual loading carried out
with contract labour. Although we find it difficult to assess the
economies that are likely to accrue, we are ¢! the definite opinion
that extended application of mechanical loading should receive
serious consideration, particularly for loco shed loading more than
150 tons of coal per day.
ToraL EstiMaTED EcoNoMmy

337. Table 37 shows at a glance the economy that can be achieved
by various measures discussed above.
TasLE 37

ESTIMATE OF FUEL SAVINGS ON 100 TONS OF RAILWAY
COAL SUPPLIES.

Consump- Controlling Scope for Estimated
Category tion in factors economy saving in
tons tons -
Loco coal
(ay In actval train 67.0 (i) Quality .of coal 5 to 15 9
movements. and  water —and average 8%
(approximately 809) fiting conditions.
(it) Maintenanceof § to 109
(&) in shed and inci- 16'5 locomotives and average 6%
dental services other rolling stock
(approximately 209, © (@) Urilisation of sto10 %
loco power average 6 9%
ToraL 83.5 tons (1-0.92X0.94 X 0-94) X 100=18"7% 156
Non-loco coal
(a) Pumping stations 238 Consumption units )
(25%) determined by

regular trials

(&) Electric Power 38
Houses (40%)
(¢) Mechanical 142
workshops  and 209% 1'Q
Engineering De-
partments
(15%)
{d> Miscellaneous 1.9
(20% e
' 9.5
Losses . .
) Pilferage . 3.8 (i) Supply condi- )
tions. |
(#¢) Mechanical |
protecting  devi-
ces for open 50% 1°6
wagons.
(i) Fenced cn- |
closures. ﬁj
(& Coal handling . 2.1 (i) Supply con-
ditions. ‘
(i7) Care in load-
ing and un- $259% 08
loading operations, |
(ii7) Proper stack- |
ing conditions J
All categories 100 20°2
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It will be seen that fuel consumption including losses can be reduced
by at least 20 per cent of the total railway supplies by the adoption
of measures that can be progressively enforceq by efficient fuel
control organisations in the immediate future. This will give a
saving of about rupees 6 crores annually in the course of 5 years on
the basis of the present fuel bill.

338. Additional economy can be achieved by improvements in
locomotive design and application of fuel saving devices indicated in
para. 303. These improvements, however, constitute a continuous
process and the extent of resultant economies will depend upon the
intensity and results of experimeni and research, and the steam
locomotive repiacement programmes adopted. Also as the life ¢f a
locomotive is 40 years the full benefits from improved designs will
take many years to mature.

339. We recommend that—
RECOMMENDATIONS

(i) More attention should be given to provide proper stacking
facilities and stacking ground and to the adequate stack-
ing of all supplies as a check on consumption and pilfer-
age.

(i) Immediate steps should be taken to set up machinery for
giving effect fo various economy measures discussed in
this chapter. These measures can be broadly divided
into—

(a) Control over consumption, and
" (b) Power and fuel research.

The control measures should be the function of the fuel control
organisations, and power and fuel research should be the concern of
the Railway Testing and Research Centre. working in collaboration
with the Fuel Research Institute.



CHAPTER XII1

FUEL ACCOUNTS AND STATISTICS
FUEIL. ACCOUNTS
ReEviEw

340. 1t is needless to stress the importance of a simple but effective
system of maintaining fuel accounts. Such a system is not only
helpful in the planning and execufion of fuel economy measures but
also provides an index to the results of such measures. Accordingly,
we 1ssued a questionnaire and instituted enquirieg regarding fuel
accounts of various Railways. We find that, the position is far from
satisfactory. There are incomplete transactions, involving large
ameunts in respect of coal vaid for but not received and vice versa.
The position has been made worse by the existing supply conditions,
under which it is difficult to link up missing coal wagons with the
source. The result is large write-offs. The accuracy of stock and
issue accounts is also fnuch below the standard, as it appears to be
mere or less a rgutine in locomotive sheds to cover irregularities and
pilferage losses by ‘second issues’ and by other similar means.

341, The position with regard to -€0ai paid tor ana not received,
and ‘coal received but not paid for'. is shown below :—

COAL PAID FOR AND NOT RECEIVED

; i Increase Sothe veay
As on 31-3-1951 As On 31-2-52 ; 1951-52
o ; | T
' Thou- | Valuein Thous 1 Value in | Thep- Valeo
I sand ! thousand sand ¢ thousang ! sand  : in
Potens . Rupees tons Rure.s | tons - thouy,
! P (Pt ead) (Pit head) sand
I rupcecs
| E
3 !
Il Class T Railways | 4,14 61,28 5,16 76,72 Len 15,44
(except ex- ! ! i |
Assam and cx- | ; i
Mysore). | | ‘
Highest  being Ex. | 2,0c 29,79 | 2,52 37,65 52 7,86
E. I (in- |

clusive of the
portion trans-
ferred to North- !
ern Railway).‘

1385



138

COAL RECEIVED BUT NOT PAID FOR

As on 31-3-5% As on 31-3-52 ‘ Increase in the year
\ 1951-52
‘ RS
l Thou- . Value l Thous- Value l |
| “sand ! in sand Thou- , Value
! tons | thou- l tons sand l sand ! n
| sand i : rupces | tons thou-
! . rupees ! ‘ Pix ! sand
i P (Pit | : head) | I rupees
i | head) | | i
l ; { i
— i :
N | : | | |
All Ciass I Rail- 4 *8.63 : 1.19,95 | 9,68 T 1,41,56 :‘ 1,65 | 21,61
ways  (except ' . : ‘
ex.Assam  and ! : : i
ex-Mysore). : ‘
i
Highest  being  ©X- 3,98 ‘ 57,471 | 5,12 ‘ 73,62 “ 1,16 16,21
E. I. R. inclo- : | ; !
sive ., of thc\ . : !

. : 1
portion transfer-, ‘ i
red io N(\l— ’ i [
thern Railway. i

 EReT |
* Does not itnchude figure of MG portion of Western Railway.

We have not been able to find out how much of the coal under the

above mentioned heads is from railway collieries and how much
from market collieries,

342. From the statement submitted by the Controller of Coal
Accounts, Calcutta, we find that the position regarding the outstand-
ing bills in respect of supplies made to Railways from Government
collieries during the last three years is as follows:—

TaBLE 38

OQUTSTANDING BILLS IN RESPECT OF SUPPLIES MADETO RAILWAYS
FROM GOVERNMENT COLLIERIES

Bills for 1949-50 . . . . Rs.  14,32,010
Bills for 1950-51 . 1,113,066
Bills for 1951-52 ” 2,38,909

> 17,83,985

This amount of 17-8 lakhs does not, however, represent the tota}
outstanding bills of the State Collieries, as the pre-1949 accounts are
5till under review by the Controller of Coal Accounts. We cannot,

‘herefore, state the upto date position in respect of the outstanding
hills,

343. We find that, in respect of the period prior to 1947, the
ex. G.IP. Railway had tn write off 35338 tons of ‘missing coal’,
walued at rupees 4,17,984 and 31,944 tons of coal in respect of ‘un-
connected wagons’, valued at rupees 3,77,280. Records are not
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available to show how much of this coal was from Covernment
collieries and how much from market collieries. Much confusion is
caused by the diversion of railway coal to industries and vice versa
and there are many cases in which payment has been made by
railways for the coal diverted to industries without getting reim-
bursement of the amounts involved. Much of the trouble seems *o
arise from defective labelling of coal Wagons, and when labels are
lost or defaced it is often difficult to verify the receipt of coal or tc
1race the wagon and its source. In consequence, large ‘write-offs’
have of necessity appeared in the fuel accounts and these write-offs
have often led to mal-practices.

344. It appears to us that even the budgetting of fuel expenditure
is not done on proper lines. In the Budget Demands for grants, for
the I¥inistry of Railways, fuel appears as a separate item only in
Demand No. 7, Revenue-Ordinary Working Expenses—Operation
(Fuel). This item, however, covers the expenditure on coal to he
consumed in traction (loco) purposes. The expenditure on coal or
other fuel used for electric traction is also placed under this head.
The quantity of coal written-off on account of losses in transit, short
receipts, excess issues, and pilferage is included in Demand No. 7
only since 1950-51. It appears thercfore that Demand No. 7 covere
only about 90 per cent of the total coal consumed on Indian Railwave.
The remaining 10 per cent. consumed in non-loco purposes, seems to
come under other Demands.

345. In Demand No. 8-——on Railways—Ordinary Working Expen-
ses—Operation (other than Staff and  Fuel) under sub-item VI—
Clothing and Stores, a value is shown for coal consumed in the
working of pumping stations for the supply of water for loco and
domestic purposes, along with a value of fuel used in the running
of rail-cars. We find it difficult to state that other Budget Demands
cover non-loco coal. For example, coal issued to workshops is first
charged to the ‘Workshop Manufacturing Suspence Account’ and
then ‘charged off’ to the various works (under other Demands),
‘whether it is for repairs or only for items of finished stores. Under
‘Demand No. 16—0On Open Line Works Additions-—Annexure A
includes an item on Stores Suspense Capital, showing the net effect
of the Stores transactions during the year. These transactions also
include coal receipts, issues and balances, for which there is no
-separate statement.

346. It is therefore not possible to get a clear picture of the pur-
chase and balance stock of coal for each year or to locate the ex-
penditure on coal under varigus items. All this reduces the value
of the present system of budgetting coal expenditure. Our discus-
sions with railways and the Railway Board indicate that they
appreciate the need for rectifying these defects and are taking steps
to this end.

347. In view of the unsatisfactory position of railway fuel accounts
‘we considered it necessary to get the fuel accounts of one or two
railways examined by a firm of Chartered Accountants in order to
obtain expert opinion on the defects in the existing fuel accounting
svstems and on the ways and means for removing these defects.
Accordingly, Messrs. K. S. Aiyer and Co. of Bombay were appointed
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by the Railway Board to examine the fuel accounts of the Western:
Railway. The report submitted by the Chartered Accountants is a
valuable document and should be immediately examined by railway
experts in order that a standard coal accounting procedure can be
evolved and adopted on all the Railways.

DEFECTS NOTICED

348. We have studied with interest the Chartered Accountants’
veport and we find that their approach {o the problem has been more
or less on the lines of our views in the matter. The éxisting system
of fuel accounting suffers from the following defects: —

(i) The existing system does not provide for an automatic,
prompt and independent wmachinery for the inflow of
information regarding destination, identity, etc. of ccai
wagons. The accounting forms adopted are non-stand-
ard and numerous, and the routine is cumbersome.
resulting in considerable delay in accounting for coai
received at a large number of individual sheds.

(ii) The coal bills are paid by railways before proper verifica-
tion of the receipt of supplies.

(iil) The coal accounting work is handled by numerous parties
(inclusive of individual sheds).  Consequently, the
scope for errors is wide and their location difficult.

(iv) The coal is accounted far in terms of ‘money’ and not
‘quantities’, adding considerably to possibilities of error
due to price and grade wvariations. As for example,

(a) Different grades of-coal get mixed up at transhipment
points,

(b) Wagon labels get lost or defaced, with the result that
the coal in such wagons has to be evaluated without
knowing the grades, and

(¢) Adoption of ratio for converting quantities into prices,
without taking into consideration the proportion
of different grades in supplies made to individual
sheds.

(v) Unidentified coal wagons are taken into railway coal
stocks and the value of such coal is estimated in terms
of rupees, irrespective of quality of coal. This results
in mis-accounting of debits and credits and makes it
difficult to work out ‘write-oft’ quantities.

(vi) There is large variety of coal account heads with misleading
nomenclature. This gives rise to errors and confusion.

IMPROVEMENTS SUGGESTED

349. The Chartered Accountants have suggested a system, which-
is claimed to be effective and comparatively simple. The main
featuris of their recommendations are:—

(a) The fuel accounting should be centralised at the head-
quarters of each of the six railway systems
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{b) Wagon identity cards should be introduced to serve as an-
‘escort’ for each coal wagon. One copy of the identity
card will travel with the guard from the despatching
base station right up to the destination of the wagon. A
duplicate copy will be posted directly from the base
station to the accounting centre at headquarters.

(¢) The accounting of coal should be divided inte two parts—

: one covering the transit of coal from the collieries to
distributing centres and the other from distributing
centres to individual sheds. The former should be based
on the quantities of coal converted into money for easy
check-up with payments and the latter should be based
solely on quantities of the different grades of coals sent
to individual sheds from distributing centres.

35G. The centralisation ¢f fuel accounts at headquarters, coupled
with the introductien of distributing centres as the main points for
receiving coal sheuld help to rationalise and facilitate coal account-
ine are olzo to reduce incomplete transaciions on account of ‘coal
paig ioo bat aot received’ and ‘coal received but not paid for’. The
wagen identity cards, supported by wagon disposal statement
(containing full particulars of identity cards and other information),
one copy each of which is to be posted direct and separately by the
colliery bhase siations to the Railway headquarters, will accelerate
and ensure ‘he flow of information regarding particulars of coal
wagons. The wagon identity eards, which are to be carried by the
guard right up to the point of unloading, will serve as an additional
independent means for checking up wagon particulars and will also
help in the identification of coal transhipped from broad gauge to
metre gauge wagons, as new identity cards will be issued for metre
gauge wagons and connected with the relevant broad gauge wagons.
Accordingly. it will be easier for the distributing centres (and_also
transhipment points) to check up despatches with receipts, and the
existing difficulties arising out of missing or defaced wagon labels
will be largely removed. The recommendations made by the
Chartered Accountants to divide coal accounts into two parts falls
in line with gur recommendation to introduce coal distributing
centres, made in Chapter IX.

351. We should like, however, to draw attention to the following
views (paras 351 to 357) which have been put forward by Mr. R. A.
Massey. “The centralisation of fuel accounts coupled with the
introduction of distributing centres will not necessarily reduce in-
complete transactions on account of ‘coal paid for but not received’
and ‘coal received but not paid for’. Fuel accounts on all railways
have not in the past been decentralised and there have been distri-
buting centres on the Eastern Railway. These distributing centres
have been largely responsible for the incomplete transactions that
exist today. The question of ‘coal paid for but not received’ and
‘coal received but not paid for’ is one of linking despatches_wtch
receipts at consuming points, and, unless a proper system 1is .1ntro’-,
duced, distributing centres or centralisation may not belp materially.
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352. “Wagon identity cards are a good feature, but the procedure
suggested by the Chartered Accountants in this respect may not be
rracticable and may involve considerable expenditure on employ-
ment of additional staff. The additional work and time involved in
checking these identity cards with the wagons (after a train has
been formed) will mean that guards will be long hours on duty, and
any extension of their time will obviously result in the stabling of
trains and dislocation in traffic working. The present practice of
paying for coal on receipt of authenticated documents or despatch
advices may have to continue, as Railways are their own carriers and
saould be able to ensure that coal wagons booked from base stations
arrive at their destination. No attempt should be made to finalise
coal accounts at the intermediate stage i.e. linking despatches from
base stations with distributing centres. ‘This system will obviously
permit of mal-practice and the importance of verification
by consuming points may be lost sight of, as it will become
an executive responsibility and will lose administrative control. The
position therefore with regard to fuel accounts reduces to the urgent
need of speedy linking of wagons when they are received at the
consuming points with the despatch particulars from the collieries.
At present. this linking is not satisfactory on account of—

(a) delays in the submission of documents by base stations or
colliery owners,

(b) inadequate or no information on the side labels (which
would help the accounting procedure),

(c) wagons arriving without side labels, and

(d) diversion of wagons by the Coal Commissioner or ‘he
Railway Authorities with little or no advices to the
original consignee or the mew consignee.”

353. “To overcome these difficulties, the original booking parti-
culars should be received along with the wagon by the consumer,
and for this purpose a ‘sealed’ document holder (as shown in
Appendix 29), which is similar to the present ‘bracket label holder’
should be affixed to each wagon. These document holders should
.eontain a spare copy of the wagon side label giving the information
stown below and any other documents required by the consumer for
audit verification.

FARTICUI ARS TO BE SHOWN ON DUPLICATE WAGON LABELS.

FRONT BACK

Wazon number . . . Pariicalars of transhipment.

—

Carrying caprcity

Loading station.

ace loaded.

Coilicry Tndex o,

Grade ot coal,

Quantity invoiced . . . Intimation sent by wire Noo .
D.A. Note or invoice No,  Date seenvnaens to. . eeesndatedo oo
Qriginal destination.

n ot da W W

| 0 »
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‘Guards of trains should treat these wagons with the sealed docu-
ment holder as if they were sealed covered wagons of trains as at
present. The consumer on receipt of the wagon will check the seal,
remove the spare label, certify that it is received, and, after enter-
ing the particulars in the stock register, forward these labels directly
to the Central Accounting Office where they can be linked with the
copy forwarded directly by the bocking or base station. The linking

-could be speeded up by the use of the existing Power Samos of
Hollerith machines.”

354, Transhipment of coal.—At present there are two systems
-of transhipment. One, where the coal is dealt with by the Commer-
cial Department of the Railway and the second, where it is dealt
with by the Loco Department of the Railway. The system under
the Commercial Department involves considerable wastage of narrow
gauge wagons, as it is necessary to unload the consignment from one
particular broad gauge wagon into metre gauge wagons and not mix
the consignment from one broad gauge wagon with another. This
results in some metre gauge wagons containing only 3 or 4 tons
against a carrying capacity of 11 tons . or more. Under the loco
system all coal received in broad gauge wagon is taken into stock,
invoices are issued and the coal is loaded into as many metre gauge
wagons as is considered necessary, each wagon being fully loaded.
"This system will avoid the uneconomic use of metre gauge wagons.”

355. “The transhipment centres will send side lables to the Central
Accounts Office, who will enter them in to separate stock registers.
Inveices for distribution from' transhipment centres with the side
Jabels and received by consuming points will also be sent to the
Central Accounts Office and entered as despatches in this register.”

356. “The transhipment centres should be treated as base stations,
and linking of despatches of wagons from transhipment centres and
receipts at consuming points will be done in the same manner as
broad gauge wagons are dealt with.”

357. “Colliery Index Numbers.—All collieries should be given a
.a registered number by the Coal Commissioner which should be
displayed on the right hand top corner of all bills, forms and
correspondence. This will speed up the accounts work and will
avoid errors and delays that occur now on account of the difficulties
in distinguishing collieries owing to the similarity of names.”

Fuel Statisties.

358. From the fuel consumption and train operation statistics, as
prepared at present, it is not possible to demarcate the causes of
unusual fluctuations in coal consumption or operational efficiency.
For instance, it is not possible to ascertain from the statistics relating

to a particular year, whether the increased consumption during that
year arises from—

(i) low locomotive performance, (which in turn may be due
to several causes or any one of them e.g. poor
mechanical condition of locomotives, inexperienced
engine crew, poor quality of coal, ete.),
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(ii) wasteful consumption of coal in shed services, and

(1ii) uneconomic utilisation of locomotive power.

359. The quantity of coal accounted for in the statistical figure
of “lb per thousand gross ton miles” is determined differently by
diiferent railways. Although the Manual of Statistical Instructions.
1946 (page 9), recommends that coal consumed in “lighting up” fire
shall 5e included in the consumption of coal for actual train opera-
tios. on some railways ‘it is not so included. All railways, however,
incluce in the statistical tigure of “lb per thousand gross ton miles”
the coal consumed on account of—

{a) “excessive engine hours” in the travel of locomotive from
the shed to the train and back,

{b; idle engine hours «ive ‘o the engine “held in readinesg for
crders” at the cutgoing pit,
(c) idle engine hoiwrs due to out-of-course and/or long deten-

1

tions enroute, and

1 -

{d) steamning hours ¢f the ongine during its movement in the
shed from the timne of arrival at the inspection pit to the
time of dropping or banking fire, for repairs and othe”
36TVICE:

S50 Tt will be seen that oven if an engine is in good mechanical
condition and is operated by efficient crew, the inclusion of consump-
tionn on the above meniioned unproductive items may reduce the
over-all performance figure and make an efficient engine appear as
an inefficient power unit. [t is clear that it will not be possible to
locite the real cause of inclliciency. unless the consumpticn in un-
productive work is separated from thelconsumption in actual frain
operation. Accordingly, there should be two statistical figures for
“lb per thousand gross ton miles”, one relating to the consumption
in actual train operation, for given loads and timing schedules etc..
and the second covering all other faciors. Variations of weather
conditioms also affect coal consumption, but they are adjusted in trig
ralioning accounts. It is not necessary therefore to group this factor
with the above mentioned items of unproductive work.

361. The fuel statistics will be rationalised by the introduction
of a separate section, covering consumption of coal in shed services.
which may he rated on the basis of total engine miles produced by
locomotives in sheds. The shed fuel statistics may show separately
the consumption of coal in (i) *lighting-up fire”, (ii) “banking fire”,
(iii) steaming hours of the locomotive from the point of its arrival
at the inspection pit to the point of droppin” =2r banking fire, and
(iv) idle engine hours due to “engine held in readiness for orders”.

362. There is another feature of the statistical figure of “lb per
thousand gross ton miles”. which needs reform. At present, the ser-
vices are grouped under two main categories—"passenger and pro-
portion of mixed” and “goods and proportion of mixed”. This broad
division does not furnish a fair basis for comparing the performance
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of different railways, nor is it possible to correctly allocate the
increase in consumption to different services in each group. For
instance, in terms of “lb. per thousand gross ton miles” the consump-
tion of a particular passenger locomotive may be 220 Ib when em-
ployed on suburban trains, 140 1b when employed on mail and express
trains, and 170 lb when employed on slow passenger trains. The
coal consumption of the same locomotive may range from 150 to
200 1b per thousand gress ton miles when employed on mixed ser-
vices. From the statistical figure of “lIb per thousand gross ion
miles” for all services grouped as “passenger and proportion of
mixed” it is therefore difficult to apportion and assign the respon-
sibility for deterigration in the overall performance to individual
services in the group, or to link it up with different causes, such a3
inefficient service conditions or utilisation of locomotives, unsuita-
bility of locomotives for services. etec. The proportions of traffic
handled by different services grouped under each of the two main
categories vary widely on different raiiways and so do the local
tactors relating to speeds, loads, gradients. Accordingly, the statiis-
tical figures in respect of different railways, prepared under the
-existing system, do not afford a fair comparison,

363. This problem was considered by the Indian Railway Fue!
Committee two years ago. A sub-committee of the Indian Rail-
way Fuel Committee was appointed to make a detailed examina-
tion. We note with interest thaf fiie sub-committee recommended the
rationalisation of services groups as folllows:—

(1) Mail and express,

(ii) Suburban passenger.

(i1i) Other passengers,

(iv) Total passengers,

(v) Mixed trains,

(vi) Express or through goods,
(vii) Other goods.

We are in agreement with this recommendation.

364. As regards the influence of the quality of coal on locn-
motive performance, it would be an advantage to _introduce &
statistical “figure of merit”, whereby it should be possible to judge
‘the quality of coal received and assigned to different services. The
most important factor affecting the quality of coal is ash. We_have
accordingly worked out a “figure of merit” based on the maximum
ash content of each grade of coal. The figure of merit is based on
the value of “twice the percentage of ash in coal”. and is taken as
“100 minus 2 x ash”. This approximate basis is supported bv  the
experimental data on the performance of locomotives, which has
established that in terms of “useful heat” the value of coal is re-
“luced in the proportion of twice the ash for modern locomotives
and 2} times the agh for older designs. The figure of merit worked

out for different grades of coal, on the above basis, are given in
‘table 39.
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TABLE 39
“FIGURE OF MERIT” FOR DIFFERENT GRADES OF COAL.

Maximum Figures of
Grade ofcoal ash in coal merit
Sel. A . . . . . . 15 70
Sel. B - . . . . . 17 66
Gr. 1 . . . . . . 20 60
Gr. II . . . . . . 24 52
Gr. IIIA . . . . R 28 44
Gr, IIIB . . . . . . 35 30

365. On the basis of the values given in Table 39 above and the
supplies in different grades (excluding Grades IIIA & IIIB, supplies
¢! which were practically negligible) received by railways during
the period 1947-48 to 1951-52, the average figure of merit in respect
of each of these years is as follows:—

Years Overall
(Figure of Merit)

1947-—48 . . . - . : 599
1948—49 - : - - . . 610
1949—50 . . . . - 1 614
1950—5T . . . : ; : 614
1951-—52 . . . ; & . 612

This shows that there has been a slight improvement in quality
during the last three . years, which may have to some extent con-
tributed to the reduction in coal consumption shown by the statis-
tins for the recent years published in the annual reports of the
Railway Board on the working of Railways.

366. In the foregoing paragraphs we have examined a few fea-
tures of the existing fuel statistics and have suggested improve-
ments. We may add that there is an urgent need for over-hauling
and enlarging the scope of the existing statistical system so that
the effects of various direct and indirect factors affecting coal con-
sumption, as discussed in Chapter XII, are adequately and clearly
hrought out by the statisticai figures. This will facilitate the plann-
ing and execution of measures for effecting economy in fuel. There
should also be uniformity in the procedure adopted by different
railwayvs in eollecting basic statistieal data in respect of quantities
of coal consumed and traffic produced. Accordingly, it is necessary
+y standardise the train documents and statistical forms used for
this purpose. which can more appropriately be introduced at the
early stages of the working of the regrouped railways.
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367. We consider that, as a ready means for appreciating the
Coal accounts position on each railway, a brief extract of fuel ac-
counts, in the form given below, should appear in Volume I, Chap-~
ter VI, of the annual report on the working of Indian Railways.

Tons Rupees
(1) Opening stock balance.

(2) Coalreceived in the year
(a) coal paid for
(b) coal not paid for

(3) Coalissued to
(@) LOCO PURPOSES

Mail & Express,
Passenger,
Suburban,
Mixed,

Slow  Goods,
Through Goods
(any other items)

(6) NON-LOCO PURPOSES

Pumping Stations,
Electric Power Houses,
Workshops,
Departmental,

Marine Services

(any other items).

(4) Write-offs.

(s) Closing stock balance

(6) Outstanding bills (ceal received but net paid for)
(7) Outstanding supplies (ccal paid for but not received)

368. Mr. R. A. Massey, a member of the Committee, has taken
the trouble to extract from the Annual Administration Reports and
from the Statistical Manual on Railways certain figures regarding
fuel consumption and related subjects. He has also given comments
and observations. Mr. Massey’s note is embodied in Appendix 30
as a “Statistical Review”. It exposes in many respects the limita-
tions and inadequacy of the existing statistical procedure.

369. We recommend that early steps should be taken to—
RECOMMENDATIONS

(i) Examine the report of the Chartered Accountants in the
light of our remarks with a view to eveolving a simple
and effective system of fuel aceounts for adoption on all
the Indian Railways, angd

(ii) Enlarge the scope of Railway fuel statistics so that the
effects of various direct and indirect factors affecting

coal consumption are adeguately brought out by the
statistical figures.



CHAPTER XiV

DIFFERENT TYPES OF TRACTION AND POWER AND FUEL
RESEARCH

TYPES OF LOCOMOTIVE POWER

370. Like many other countries, India has hitherto primarily
developed steam traction, which indeed has been the “back bone”
ol rail transport the world over for more than a century. Steam
Jccomotive power, however, has its limitations, and the position
of steam traction has been challenged by other types of lecomgtive
power for some decades. Briefly stated, the need for (i) ensuring
economic utilisation of the country’s assets in fuel and power, and
(i1) providing such types of power as will meet the growing inten-
sity of traffic. warrants a detailed study of the problem before us.
The following types of locomotive power deserve consideration:—

(i) Steam Traction,

{i1) Electric Traction.

(iii) Diesel Traction, and
(iv) Gas Turbine Traction.

The characteristics of these types have been examined in detail in
Appendix 31. Below we give an assessment of their relative scope.

StEAM TRACTION

371. Modern steam locomotives, such as the WP/WGs, have an
overall thermal efficiency (with reference to rail) of about 6.4 per
cent. By raising boiler pressures to 240 lb. per sq. in. and steam
temperature to 750/770°F, and by adoption of poppet value gear,
‘Teed water heater, pre-heated secondary air, and complete boiler
insulation. the thermal efficiency can be raised to about 8 per cent.
But these improvements have yet to be tried out in India parti-
cularly in respect of reliability and maintenance under Indian con-
ditions. Hence for another 10 years steam locomotives mayv be ex-
pected to return an overall thermal efficiency of about 6-4 per cent.
There are, moreover, unavoidable external losses in steam traction,
arising from coal handling, stacking and pilferage and the extra
coal consumption in “lighting up”, ‘“banking fire”. “standby” and
“boiler wash-out services”, which drop the overall efficiency of
steam traction to 4 to 5 per cent.

372. The annual coal consumption on steam locomotive power
today is about 9 million tons. To keep pace with planned industrial
development of the country, rail traffic is expected to be doubled in
the ecourse of the next 25 years. It is likely that in 50 years the
amount of traffic will be at least treble the present day figure, If
steam power alone is to meet the future demands of rail transport,

1t6
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the annual coal consumption will approach 20 million tons in 25
years and 30 million tons in 50 years. At the same time the indus-
rial development of the country will have resulted in the esta-
blishment of large scale engineering, chemical and other industries
requiring high grade non-caking coals and in the considerable ex-
pansion of the metallurgical industries requiring high grade cakin-
coals. The known reserves of high grade caking and non-cakin:
coals are not excessive., and the country’s need for efficient utilisa-

tion of fuel may, therefore, compel a changeover to alternative
types of power.

373. Besides the uneconomic consumption of coal in steam trac-
tion (which the future large industrial demands for coal may not
permit) railway traction by steam imposes limitations on suburban
traffic due to poor acceleration and deceleration, and on the main
and branch line capacities due to slow movement of trains (largely
as a result of heavy gradients and of time spent in fire cleaning,
fuelling, watering and other boiler requirements enroute). A stage
is thus reached when the traffic capacity of the existing track falls
short of the industrial and commercial requirements, and, if steam
traction is continued, it becomes necessary to introduce automatic
signalling, to break-up limiting block = sections, to extend siding
capacities, and thereafter to lay out additional lines. For example,
it is understood that the existing double track between Asansol and
Moghalsarai (Grand Chord section) is at present worked practi-
cally to full capacity with its 23 trains a day (19 goods and 4
passenger trains). The capacity can be increased to 29 trains a day
by introducing automatic signalling and breaking up limiting
block sections. We have shown in Chapter III that production of
coal in Bengal and Bihar coalfields will increase from 27.4 million
‘ons to 39.5 million tons in the course of the next 10 years. This
will involve the provision of 30 additional coal trains per day, out
of which about 12 will move above Asansol towards Moghalsarai
and 18 will move down Asansol towards Calcutta and other des-
tinations in West Bengal. Similar increase is expected in other
goods traffic on this section due to development of Damodar Va-
ey, Sindri and allied Engineering Works and consequent industri-
al schemes. Traffic demands will. therefore, eventually exceed the
expanded steam traffic capacity of 29 trains a day, even if heavier
locomotives (Garratt type) are employed to haul bigger loads, and
it will be necessary to lay out additional lines at great cost if steam
traction is continued.

374. The main advantage of steam traction today is its compara-
tively low initial cost, as the steam locomotive is cheap and reli-
able, being of simple and rugged construction. In fact. for the
traffic densities that now generally obtain on different sections of
the railway systems in India, the operating costs of steam traction.
compare favourably with the operating costs of otherwise better
types of traction, such as electric or diesel traction. With increas-
ing traffic densities, however, the economic position of steam trac-
tion becomes more and more unfavourable.

34 R.E.
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ELECTRIC TRACTION

375. Neitner the steam nor the diesel, nor the gas turbine loco-
motive can compete with the electric locomotive in such traction
and service characteristics as acceleration, multiple unit operation
(and in consequence frequent and faster services), cleanliness and
comfort (absence of smoke nuisance), most of which help to in-
crease the capacity of the track for handling greater and higher
grade traffic. These characteristics encourage and induce more

passenger and goods traffic, thereby making electrification more
profitable and desirable.

376. The overall efficiency of electric traction is about three
times that of steam traction—but this is by no means the whole
picture. India possesses large quantities of comparatively low
grade coal, which can be consumed with high efficiency in suitably
designed power generation stations but not in steam locomotives.
Flectrification will, therefore, mean a gradual transfer of the rail-
way fuel requirements from high grade coal to lower grade coal
for the power stations. This will effect conservation of the high
grade coal both caking and non-caking. Also, in many places
hydro-electric power can be drawn upon and the fuel resources
still further conserved.

377. Indeed, for suburban services there is practically no aler-
native to electric traction. Slow moving steam trains have their
limitations in serving the needs of industrially developed and con-
gested city areas. Furthermore, suburban services suffer from very
wide traffic fluctuations in the course of the day. Traffic is concen-
trated during 8 to 10 aAm. and 5-30 to 7-30 .M. Traffic during the
mid-day hours is very light. All these requirements can be satisfac-
torily met by electric traction. Electric traction, in fact, has con-
siderably helped in the development of Greater Bombay and in
providing healthier conditions of life. For example, the number of
passengers carried on Bombay suburban services of the Central
Railway was 15.2 millions in 1926-27 and 140.8 millions in 1950-51.
The number carried on suburban services of the Western Railway
was 31.5 millions in 1930-31 and 157.4 millions in 1950-51. This
means an increase of about 700 per cent. in the passenger traffic.
Thus. the introduction of electric traction in the Bombay suburban
area has encouraged this expansion and has also enabled the two
Railways to meet the new conditions.

378. Similarly, in areas where operating conditions are made
difficult by heavy gradients, the advantages of electric traction in
overload capacity, regenerative braking and speed control are
great. Indeed traffic density and coal and electric energy cos.ts.do
not play a prominent part in providing justification for electrifying
the ghat sections. The more important factors relate to the expen-
diture on Civil Engineering Works, axle-load limitat_i‘ons, horse-
power ratings etc. All these factors favour electrification on ghat
sections.

379. Electrification involves large capital investment, which
should however be judged in the context of the annual expenditure
that has to be incurred on replacement and development pro-
grammes. An attempt to meet with steam traction the expanding
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traffic requirements of the country will in many cases involve con-
siderable capital expenditure on (a) improved signalling, (b) addi-
tional crossing stations to reduce limiting block sections, (c) ex-
tended loops and sidings to accommodate bigger loads, (d) increas-
ed yard and terminal facilities and (e) laying out of additional
tracks. For example, it has been estimated that if a capital expen-
diture of rupees 14 crores (gross) is incurred on the electrification
-of the Howrah-Burdwan Suburban Services, it will be possible to
‘handle double the present day traffic. On the other hand, if elec-
trification is not resorted to, it will be necessary to spend rupees 7
«crores (including expenditure on replacements) to increase the
steam traffic capacity by about 10 per cent. If the steam traffic
-capacity is to be doubled, it will be necessary not only
to incur much larger capital expenditure to expand adequately the
existing track and terminal facilities but also to provide additional
power and coaching stock. A further consideration is that electri-
fication will release wagons, otherwise used for the transport of

railway coal, thereby reducing the capital expenditure on future
wagon supply programmes,

DieseEL TRACTION

380. The Diesel locomotive has the = highest thermal efficiency
{theoretically 35 per cent.), 30 per cent. under most favourable condi-
tions and 24 to 28 per cent. in normal working, averaging at 26 per
cent. This type of power has become popular in U.S.A. where oil
supply is cheap and indigenous and where coal released from steam
traction has been utilised to greater advantage in industrial purposes.
‘The modern diesel locomotive however is complicated in component
design and has “tighter” wear and size tolerances. It requires higher
standards of skill in maintenance, repair costs on an average being
about 50 per cent. higher than those of the steam locomotive. The
service availability of this type'is from 25 to 50 per cent. greater than
that of the steam locomotive, as diesel power is free from any wastage
of time on account of watering, fire cleaning, and other boiler require-
ments. The traction characteristics are superior to those of the steam
Jocomotive, giving faster schedules, cleaner services, and greater

adaptability to smaller and larger capacity train units without loss
of overall efficiency.

381. In this country, however, diesel power for rail transport has
to be considered in the light of non-availability of indigenous oil
supplies. Although three oil refineries with a total annual capacity
of 3} million tons of crude oil will be set up in the course of the next
five years, it is said that the diesel oil output of the refineries will be
largely utilised to meet defence and industrial requirements. ‘There
is also the possibility of curtailment or complete stoppage of oil
-supply to the refineries in international emergencies. However, diesel
power can be adopted with advantage

(a) for general traction on such sections as suffer from acute
shortage of water and are too distant from electricity
supply sources (i.e., from grid lines),

(b) for shunting services in marshalling yards and goods depots
(particularly those situated in the vicinity of ports,
Bombay, Madras and Calcutta, even if electrified), and
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(¢) for light rail car services, i.e., where traffic density is not:
heavy.

Gas TURBINE LOCOMOTIVE

382, Several experiments with oil burning gas turbine locomotives
sre in progress in Swilzerland, U.S.A. and U.K,, and they indicate that
in the next five years diesel power will find a keen competitor in the
gas turbine power, for the following reasons: —

{a) The gas turbine is a rotary type of engine of much simpler
design than the diesel engine and its maintenance will
eventually be less expensive. ‘

- {bY The gas turbine uses crude oil costing about rupees 200 to
rupees 225 per ton instead of diesel oil costing rupees 300
to 325 per ton and has an overall efficiency of about 2(
per cent.*, which compares favourably with diesel opera-
tion on the basis of iuel costs. :

383. Experiments have been carried out in U.S.A. on a coal dust
fired gas turbine locomotive. One problem with this type of locomo-
tive is to design a combustor-and auxiliary equipment which will
eliminate ash from the heated produets of combustion before passing
to the turbine. The U.S.A. experiments have been carried cut with
coals of 8 to 10 per cent. ash, and their results will not necessarily
agree with those obtained from Indian coals containing about 20 per
cent. ash. 'In the UK., however. a coal burning external combustion
gas turbine locomotive is under construction, with the combustor:
incorporating a surface heat-exchange unit. In this locomotive un-
contaminated air becomes the working fluid. Its estimated thermal
efficiency to rail is about 14 per cent. If successful, it will permit the
use of Indian coals. The results of the experiments in U.K. and else-
where are awaited with interest.

384. A difficulty with gas turbine application at the present stage-
lies in the probably high initial costs and lack of experience in tﬁe
operation of this type of locomotive and its maintenance problems.
At present the cost of the gas turbine locomotive is reported to be
three times that of the steam locomotive and the interest and depre-
ciation on the capital outlay (and higher maintenance cost in the
initial stages) may render it uneconomical. With large scale produc-
tion of gas turbine locomotives at a future date, capital outlay and
maintenance costs may be sufficiently reduced to make it superior to:
the existing steam traction. There are prospects of raising the ther-
mal efficiency of the external combustion gas turbine to over 20 per
cent. by adoption of higher gas temperature and pressures. If such &
high efficiency is reached, this type of power may indeed be a keen
competitor of electric traction. We are glad to learn that the Indian
Fuel Research Institute will shortly undertake research to develop
combustor-cum-heat transfer units suitable for coal fired gas turbines.

RELATIVE ECONOMICS

385. In examining the relative economics of different types of trac-
tion, it is to be borne in mind that capital expenditure on steam, diesel,

*Research with application of higher operating pressures and temperaturcs stowa
prospects ofa thermal efficiency of 30 per cent or more being attained wit h fs-
ternal combustion gas turbine using crude orkerosine oil.
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:and gas turbine traction is more or less proportional to the quantity
of traffic handled. In the case of electric traction, however, the capi-
tal expenditure is not only dependent on the quantity of traffic
bhandled but it also includes the expenditure on fixed installations,
iz, track equipment and structures, and power generation, transmis-
sion and conversion systems. Accordingly we have compared (a)

steam traction with diesel and gas turbine traction and (b) steam trac-
tion with electric traction.

386. Appendix 32a gives the operating costs of steam, diesel, and
{coal and oil burning) gas turbine locomotives for different prices of
coal and oil. It will be seen from figure 23 of this Appendix that with
high speed diesel oil at its present price of rupees 325 per ton in the
interior, diesel power operation in main line services 1s cheaper than
steam operation only if coal costs more than rupees 39 per ton. Again
figures 25, 26 and 27 in Appendix 33 show that operating costs of diesel
and steam traction are equalised on (a) rail-car services where coal
-costs range from rupees 29 to rupees 37 per ton, depending upon the
size of the rail-car unit, and (b) shunting services where the coal costs
.are about rupees 30 per ton.

387. With crude oil costing rupees 200 to 225 per ton, the oil burning
gas turbine locomotive becomes more economical than steam loco-
motive only if coal costs more than rupees 34 per ton, As regards the
external combustion coal burning gas turbine locomotive (which is to
be preferred for Indian coals), figure 23 shows that, with coal costing
rupees 30 to 60 per ton, there is an estimated saving of 15 to 30 per cent.
in operating costs when compared with the steam locomotiive. The
internal combustion gas turbine locomotive shows a still higher sav-
ing, but it requires coal of low ash, not readily available in the
country.

388. The calculations in Appendix 32b and the family of curves in
figure 24 give a co-relationship for traffic density. cost of coal, and
cost of electric energy on the basis of equal operating costs for elec-
tric and steam traction. Table 40, derived from figure 24, furnishes

this basis for economic comparison between steam and electric trac-
tions.

TaBLE 40

ECONOMIC COMPARISION BETWEEN STEAM AND ELECTRIC TRACTION
(AT 1500 VOLT D. C.)

Traffic Density
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tons per singletrack

Cost of electric energy (annas/KWHr) giving equal operating
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389. It will be seen that if electric energy is available at annas
0-5 per KWHr, the minimum traffic density (trailing tons per single
track mile per annum) required to justify electric traction is, 8§ mil-
lions where cost of coal is rupees 20 per ton, 5 millions where cost o_f
coal is rupees 30 per ton, and as low as 2 millions where cost of coal is
rupees 60 per ton. Generally speaking, for a given rate of electric
energy, high traffic density is necessary where coal costs are low and
vice versa.

SCOPE FOR ELECTRIFICATION

IMPORTANT CONSIDERATIONS

390. We have noticed a tendency to examine rail-transport deve-
lopment schemes on the conventional basis of immediate financial
returns, detached from the overall picture of national requirements
and without taking into consideration the ultimate economic and
working advantages. This is particularly true in the case of railway
electrification schemes, requiring large capital outlay. The usual
method of preliminary investigation does not take into consideration
the following factors, which always arise and add to the financial
justification for individual schemes—-

(a) the capital expenditure on normal rehabilitation and spe-
cially on the expansion programmes under steam {rac-
tion, that would be necessary if electrification were not
resorted to,

(b) growth of traffic and industry which railway electrification
stimulates and produces in all cases, and

(c) the impetus that railway electrification can give to rural
and industrial electrification.

391. It is well known that electric traction has the definite
advantage of developing suburban areas and relieving congestion.
Thus, even though schemes for suburban electrification may initially
indicate low yield, the rapid development of suburban traffic, whick
invariably follows electric traction, is accompanied by increased
financial] returns, thereby justifylng the capital investment.

392. On the other hand, the adoption of eleciric traction for main
line sections is governed by considerations different from those appli-
cable to suburban services. On main lines, traffic densities are com-
paratively low and the major earnings are from goods traffic. There-
fore, electric traction will be justified for such main line sections as:
are located in or connected with highly developed industrial and agri-
cultural areas, or in those areas which show promise of large scale
industrial and agricultural developments. The case becomes all the
stronger for the main lines running through heavily graded section.
In other words, to justify electric traction on main lines the existing
and likely rural and industrial development of the areas concerned
and the track profile, which otherwise may become a limiting factor,
should be given due weight.
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393. Main line electrification has also to be fitted into the general
pattern of national development in respect of hydro-cum-thermal
power on electric grids. This will facilitate development of the
electric grids by providing common sub-stations and transmission
lines, which will improve the load factor on the grid, reduce overall

capital outlay on the generating and transmission systems, and in turn
lower the cost of electric energy.

394. It is also important to note that coal burning gas turbine loco-
motive may become a keen competitor of electric traction in the
course of the next 5 to 10 years and should, therefore, receive con-
sideration in examining the future railway electrification schemes.

ELECTRIFICATION SCHEMES

395. Keeping in view the existing and future traffic requirements
of the country, the limitations of steam traction, the need for conserv-
ing high grade coals, and last but not the least the capital expenditure
involved in expanding rail transport, we consider that the electrifica-
tion of the sections given in Table 41 requires urgent consideration.

TABLE 4]
FLECTRIFICATION SCHEMES PROPOSED FOR CONSIDERATION

; |
Railway Section to be electrified 1 Route miles
_— i
! I
Eastern Suburban Services -
: (1) Howrah—Burdwan (chord and ‘ 151
main lire) :
(17) Sealdeh—Ranaghat 138
Main line — !
() Burdwan—G.ya '. 242
(77) Gaya--Moghalsar:i i 726
Central : Igatpuri—Bhusaval (extension of the pre-
! sent electrified sectiois — \
Bombay—Igatpuri) | 192
Southern ' Quilon—Ernakulam : 906
Madras—Trichinopoly '\ 358
Madras—Bangalore ! 222
Madras—Bezwada | 268
Western ‘ Virar—Ahmedabad (extension of the |
H present electrified section— |
i Bombay  Central —Vira 271
Northern f Delhi—Ambaa 123
i 2187
H

|
-

396. It is neither possible nor necessary for us to work out detailed
financial justification for the electrification of these sections. We
have, however, been able to get estimates in respect of the electrifi-
cation of Howrah-Burdwan suburban services (main line and chord)
and Igatpuri-Bhusaval main line sections of the Eastern and Central
Railways, respectively, which are given in Appendix 34.
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397. Calcutta Suburban Services.—There is an urgent need for elec-
trification of Calcutia suburban services in order to adequately meet
immediate and future traffic requirements, to provide healthier condi-
tions of life by removing congestion, and to give impetus to industrial
developments in greater Calcutta. The need is all the greater in view
of the problem which the Government of West Bengal is now facing
in rehabilitating refugees from East Pakistan in the suburbs of
Calcutta. The present Calcutta suburban traffic is about 300 per
cent. more than the pre-war traffic. If the experience of Bombay and
Madras is a guide. a remarkable increase will follow electrification.

398. The Eastern Railway has furnished figures showing a return
of 1'9 per cent. on the estimated net capital outlay of rupees 7 crores
(gross rupees 14 crores) for electrifying the suburban services of
Howrah-Burdwan section (chord and main line). Estimates for the
electrification of the complete suburban services on the Sealdah
Division are in hand and a similar return is expected for these subur-
ban services also. A return of 1-9 per cent (in addition to 4 per cent,
interest) on net capital outlay, is normally not considered to be high
enqugh to afford financial justification. ~There are, however, other
considerations which show that the electrification of Calcutta subui-
ban services should be taken up without delay to avoid wasteful ex-
penditure on the steam traction development. For example—

(a) There are at present 77 tank engines and 59 tender engines,
a total of 136 engines employed on Calcutta suburban
train services. About 72 per cent. of these engines are
due for condemnation during the next five years and 3
per cent. in the course of further five years.
If replacement of these engines is continued there
will be little use for them later on under electrification.
The replacement cost would be roughly 43} lakhs per
engine. Besides this. it will be necessary to add to the
existing number ol engines to meet increased {traffic
under steam traction, as the rehabilitated steam loco
power can at best handle only 10 per cent. additional
traffic. If inerease in suburban traffic in the course of the
next ten years. at a conservative estimate. results in
double the existing traffic, the capital expenditure on
replacements and additions (replacements 122 engines and
additions 96 engines) would amount to roughly rupees 9
crores. But, in any case the track capacity and terminal
facilities cannot carry such an increase.

{(b) Similarly, 35 per cent. of the existing suburban stock is
already over-age and is due for replacement. In the
course of the next ten years another 30 per cent. will
need replacement. The suburban stock also require to be
nearly doubled in this period, for meeting the increased
traffic requirements under steam traction and the capital
expenditure will amount to several crores. Under electric
traction the requirements of suburban coaches will be
much less,



135

399. Burdwan-Gaya-Moghalsarai Section.—Large scale industrial
and agricultural undertakings are expected to emerge from the
Damodar Valley and Hirakud Power Projects. Although a reasonably
accurate assessment of these developments is not possible, it can be
safely stated that demands for rail-transport will be considerably in-
creased on the Howrah-Moghalsarai main line, particularly in view of
the fact that coal production in Bengal and Bihar will increase from
27:4 million tons to 39:5 million tons in the course of the next ten
years. This main line section is already showing signs of congested
traffic and expansion of rail-transport under steam traction would
involve in the course of the next five years, if not immediately, large
capital expenditure on laying out additional lines, expansion of junc-
tions and terminal facilities and provision of additional locomotive
power, repair equipment and maintenance facilities. Moreover, under
the existing tratfic conditions, electrification will release from loco coal
supplies about 110 wagons a day. With an average turn round period
of 8 days, this amounts to 970 wagons (880+ 10 per cent. for repairs)
which will save a capital expenditure of about one crore on wagon
supply programme. With traffic densities doubled at a future date,
the number of wagons that may be saved for other traffic would be
about 1940. To this may be added the saving in locomotive power.
Against 970 wagons, the estimated saving in power is about 9 loco-
motives and against 1940 wagons it is 18 locomotives.

400. We are told that the present shed and shop capacities for line
repairs and periodical overhauls of loco power are inadequate to carry
any additional loads. Large capital expenditure will therefore be in-
volved in setting up new sheds and also in increasing the present shop
capacities if steam traction is continued, On the other hand, the
number of locomotives required under electric traction will be practi-
cally half the number required under steam traction and the present
shed and shop facilities could be adapted to electric traction with a
little additional capital exvenditure. Thus early adoption of electric
traction for Howrah-Moghalsarai main line Section should eliminate
conditions that would involve wasteful capital expenditure on replac-
ing and expanding existing power, additional track and terminal faci-
lities and shop and shed capacities under steam fraction.

401. Igatpuri-Bhusaval.—This section is the main artery of traffic
on the Central Railway. Trains come to Bhusaval from Nagpur,
Allahabad and Delhi directions and are moved onwards to Igatpuri
with only a small percentage of loads diverted to Dhond from Man-
mad. Statistics show that the traffic on this section had increased by
about 50 per cent. over the period 1939 to 1951. This amounts to an
average increase of about 4 per cent. per year. With the setting up of
refineries and a power house in the Trombay Island and the expansion
of Chola Power House, now in progress, coal loads for the Trombay
and Chola Power House put together are expected to be stepped up
from half a train to about 3 trains a day in the next five years. The
refineries will also offer loads for up-country directions. Besides,
there are other priority and non-priority loads to be considered in the
future traffic demands. We are told that, at a conservative estimate,
an increase of about 2 per cent. in traffic per year may be safely
assumed for this section. This increase in traffic can be met with
steam traction by utilising heavier type of locomotives (Garratt type),
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by providing additional banking facilities on gradients and by break-
ing up limit block sections. But even with the adoption of these
measures the line capacity will reach saturation point under steam
traction by 1956. Furthermore, taking only the coal for Trombay
power house into consideration, if supplies are made by sea instead
of by rail, the fuel bill for this power house will be increased by about
1-39 crores a year—most wasteful expenditure, particularly as non-
caking steam coal required for this power house can be made available
from C.P. without a long haul. This by itself is a justification for the
introduction of electric traction on the Igatpuri-Bhusaval section.

402. The above considerations of course establish the urgency of
the case. The Central Railway has furnished figures showing a return
of 49 per cent. on the net capital outlay of rupees 8 crores, gross
rupees 13 crores, (based on the present day prices of equipment) for
extending the Bombay-Igatpur: electrified line to Bhusaval. This
return figure is obtained after deducting 4 per cent. interest on capital
and as such, also offers an acceptable financial justification for the
scheme. :

403. Southern Railway.—Industrial development of the South has
been hampered by coal shortage. On account of the outlying fields
being not sufficiently developed and also because of inadequate rail
facilities for moving coal from these fields, large quantities of coal are
now supplied to the Southern Railway from the Bengal and Bihar
coalfields by rail and sea. Hydro power resources, supported by
thermal power, are being developed to meet the energy requirements
of the agricultural and industrial undertakings, and with the exploita-
tion of the South Arcot lignite in the course of the next 5 to 10 years,
the economic development of the South will force the pace of the rail-
transport development. Keeping in view the future requirements of
+he South, it is desirable that the suburban and main line electrifica-
tion schemes, such as Madras-Trichinopoly on the metre-gauge and
Madras-Bangalore on the broad gauge, should be undertaken at an
early date.

404. As regards Madras-Bezwada section, it is the main arterial
line for traffic to and from the South and, in view of the likely future
industrial developments, it will be necessary to lay out additional
1rack to increase the line capacity under steam traction. Electrifica-
rion should postpone for some considerable period the necessity for
incurring large capital expenditure on additional track as the line
capacity under electric traction can be increased by about 70 per cent.
if sidings are extended to take bigger train loads and if additional
terminal and yard facilities are provided to handle them. Moreover
wagons released from loco coal supplies can be utilised to a greater
advantage in moving coal and other goods for the public. This
electrification scheme should therefore be considered in the context of
the proposal for doubling the track under steam traction.

AVAILABILITY OF ELECTRIC POWER.

405. Map at page 155 shows the country divided into 11 zones and
the development of electric power in each zone over the periods 1951-
55 and 1955-60. The table in the map shows estimates of electric
power required for the proposed electrification schemes against the
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additional power that will become available in the respective zones
by 1955 and 1960. It will be secn that, zone by zone, the railway
demands range from 2 to 10 per cent. (averaging 6 per cent.) of the
additional power that will become available by the year 1960. Even
if the Railway demands are doubled, the load on the zonal grids in
respect of railway electrification schemes will range from 4 to 20 per
cent. (averaging 12 per cent.) of the additional power available by
1960. This shows that railway electrification, if developed simul-
taneously with State grid systems, will not be handicapped for short-
age of power. It is in any case important that transmission lines of
the electric grids should run along rail routes as far as practicable.

406. There may, however, be cases where the State grids cannot
supply electric power cheap enough for railway electrification. Im
such cases it may be more economical to set up railway thermal power
plants, particularly where railway lines run through colliery areas, as
a thermal plant located in the coalfields may produce power even
cheaper than the zonal electric grid built mainly on hydro-power
resources. For instance, the Eastern Railway may find it cheaper to
set up their own thermal power plant in or near the coalfields.

SCOPE FOR DIESELISATION
SAURASHTRA RarLway

407. The Saurashtra Section, Gondal Region, on the Western Rail-
way fulfils the conditions warranting the adoption of diesel traction,
discussed in para. 381. The Committee is of the view that this section
should be brought under diesel traction as early as possible for the
following reasons: —

(a) There is scarcity of water on this section, which hampers the-
development of steam traction,

(b) the quality of water available on this section is not suitable
for use in locomotive boilers without special treatment,.
which involves considerable expenditure on water treat-
ment installations, '

(c) the light track of this section has axle load limitations,
which restrict the development of steam traction, and

(d) this section cannot be electrified as it is far removed from:
electric grids. The best alternative is dieselisation.

The diesel oil requirements of this section are estimated to be about
2.500 tons a month for the existing traffic and should not exceed 5,000
tons a month during the next ten years.

LI1GHT RAILCAR SERVICES

408. In this country a high percentage of railway passengers is
from rural areas. They are mostly short distance travellers. Frequent
railecar services are most suited for short distance travel, particularly
on branch lines. Therefore, such services have great scope, which
will expand with the development of agriculture and industry. We
are of the opinion that consideration should be given to the develop-
ment of diesel light railcar services to meet these requirements: Light
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railcar services may consist of two to three coach units, It will be
seen from Appendix 33, Figures 25 & 26 that two coach unit is more
economical on diesel power than on steam power with coal costing
over rupees 29 a ton. Again, a three coach unit is more economical
on diesel power than a four coach unit on steam power (the most
favourable condition for steam power), with coal costing over rupees
37 a ton.

SHUNTING SERVICES

409. The diesel locomotive displays maximum degree of adapt
ability in coping with fluctuating conditions of shunting services. It
eliminates ‘standby’ losses and, compared to a steam locomotive, it can
be kept on duty for considerably longer periods. Figure 27 Appendix
33 shows that diesel operation of shunting services will be cheaper
than steam operation in areas where the cost of coal is over rupees
30 per ton. Dieselisation of shunting services has the best scope in
port areas, with readily available oil supplies, and in yard working
of electrified sections, where it will avoid large capital expenditure
on laying and maintaining an' intricate network of overhead trolly

lines.
POWER AND FUEL RESEARCH
NEED FOR RESFARCH

410. We have already discussed the characteristics and economics
of and the scope for different types of traction in connection with ex-
pansion of rail transpori to ‘adequately meet the growing traffic
requirements of the country. We have also drawn atiention to the
progress made by different types of traction in other countries, and its
influence on our future plans for developing rail-transport. We con-
sider there is an urgent need for—

(a) developing types of locomotive power, which may meet the
growing traffic requirements of the country with maxi-
mum efficiency,

(b) increasing the scope for utilisation of low grade coals on
railway with a view to releasing higher grades for in-
dustrial purposes. and

(c) studying, analysing and making use of the developments
in other countries in respect of locomotive power and
fuels.

‘'This can, however, be achieved if power and fuel research is en-
larged and intensified sp as to adequately cover this field. We give
below a few important items of research in respect of different tvpes
-of locomotive power.

ITEMS OF RESEARCH

411. Steam Traction.—There is a great scope for fuel economy by
increasing the thermal efficiency (to rail) of modern steam loco-
‘motives (WP/WG) from the present figure of about 64 per cent. to
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8 per cent. by raising boiler pressures and temperatures and further
enlarging boiler proportions, and by the adoption-of improved types
of valve gear, teed water heater, preheated secondary air and com-
plete boiler insulation etc. These features, however, need to be sub-
jected to continuous trials and experiments in order to establish their
reliability in operation and maintenance under Indian conditions.
The research in this respeet must be intensified so that design im-
provements are embodied in locomotives with the least delay.

412. Electric Traction.—The different systems of electric traction
now in use are briefly described in Appendix 36. Latest develop-
“ments relate to 3.000 volt D.C. traction and 50 cycle high tension A.C.
traction. Both these systems are cheaper in capital cost than the
1,500 volt D.C. system which has so far been adopted for railway
electrification in this country. The 3.000 volt D.C. traction which has.
long been successfully tried out in other countries, can be straight-
away accepted for adoption in this country. As for the high tension
50 cycle A.C. traction, which is reported to be 20 to 30 per cenf.
cheaper than D.C. traction, a large scale field experiment is necessary
to study the performance (and advantages and disadvantages) of this.
system under Indian conditions: The result of such an experiment
may have far-reaching influence on the economics of electric traction
and of electric supply in this country. Delhi-Ambala Section for
which power supply may become available from the East Punjab
grid at a cost of say, annas 0:4 to 05 per kwhr, provides a suitable
field for experiment with the 50 cycle high tension A.C. system.

413. Diesel Traction.—Although it has a large scope in this country,.
the main objection to free application of diesel traction is non-avail-
ability of indigenous oil supplies. There are proposals for setting up
bye-product coke oveng in the colliery areas and large guantities of
creosote oil are expected to be available from the coke ovens. The
calorific value of the creosote oil is nearly equal to that of crude oil
and, if it can be satisfactorily refined for use in diesel locomotives
diesel power can be used in the colliery areas. Moreover diesel
engines can operate on gaseous fuel with somewhat reduced power
rating. If suitable designs of gas producers, using coal or coke, can
be developed for capacities upto 400/500 horse power, the develop-
ment of diesel power for railcar and shunting services will not then
be hampered by dearth of indigenous diesel oil. Research shoud be
carried out to indicate possibilities of these developments.

414. Gas Turbine Traction.—The external combustion gas turbine:
locomotive, which is now being developed in the UK, is the type of
power that may have considerable scope in this country. The Com-
mittee considers that, simultaneously with the experiment in progress
in the UK, it is essential to initiate experiments in this country for
developing the design of a combustor which will be suitable for
Indian coals including lignite of the South, The possibility of appli-
cation of gas producer with a view to develop a suitable gas turbine
locomotive should also be investigated. ..
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-415. We recommend that—

RECOMMENDATIONS

(i) Electrification of the under-mentioned sections should be
given consideration:—
Railway | Section to be electrified . Route Miles
Eastern Suburban Services—

Central

‘Southern

‘Western
et
‘Northern

|

|

1 ‘

! (i) Howrah Division ‘ 151
i

|

1

]

(ii) Sealdah Division : 138
Main Line— .
(i) Burdwan—Gaya ! 242
(ii) Gaya—Moghal Sarai j 126
Igatpuri—Bhusaval (extension of ! 192
I the present electrified section— )
| Bombay—Igatpuri). |
Quilon—Ernakulam ... : 96
] Madras—Trichinopoly { 338
{ Madras—Bangalore | 222
Madras-—Bezwada X 268
| Virar—Ahmedabad (extemsion- of | 271
the present electrified scction— I
! Bombay ' Central—Virar. |
| Delhi-—-Ambala i 123

{ 2,187

(ii) Steps® should be taken to introduce

(a) Diesel traction on the Saurashtra Section (Gondal
Region) of the Western Railway.

(b) Diesel Light Railcar services on suitable sections, and
(¢) Diesel power for shunting services.

{iii) Power and fuel research should be enlarged-and intensifi-

ed to—

(a) Establish the reliability in operation and maintenance
of design improvements in order to expedite their incor-
poration in future steam locomotives,

(b) Develop other types of locomotive power to meet the

growing traffic requirements of the country most effi-
ciently,

{¢) develop designs of gas producers, using coal or coke, for
rating upte 400/500 H.P. in order to give impetus to
dieselisation of railcar and shunfing services,

(d) Investigate the possibilities of using lignite in steam
locomotives and in gas turbines,

(e) Develop designs of Combustor and Heat Exchanger
suitable for Indian coals, to facilitate the adoption of
external combustion gas turbine locomotives, and
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(f) Determine the performance and advantages of the high
tension 50 Cycle A. C. system for electric traction.

(iv) Early action should be taken to set up a “Standing Rail-
way Power angd Electrification Planning Committee”,
consisting of representatives of the Ministry of Rail-
ways, the Planning Commission, and the Central Water
and Power Commission, for

(a) Ensuring coordination among the authorities responsi-
ble for Industrial, Power, Transport, fuel and other
national developments,

(b) Initiating scrutinising and recommending the execu-
tion of railway electrification and  dieselisation
schemes in a specified order of priority, and

{c) Examining the possibilities of indigenous manufacture of
machinery and components to meet the maintenance
requirements of electric, diesel, and other types of
traction.



CHAPTER XV
FUEL CONTROL ORGANISATIONS AND TRAINING CENTRES

FUEL CONTROL ORGANISATIONS
Economy CAMPAIGN

416. While discussing the scope of economy in fuel consumption
and losses on railways in Chapter XII, we have indicated that the
adoption of various control measures can give an annual saving of
about rupees 6 crores on the basis of the present fuel bill of rupees
30-5 crores. An effective and continuous economy campaign on the
lines of the proposed control measures cannot, however, be organised
without adequately staffed fuel control departments and without
proper training of staff. There is, therefore, an urgent need for
developing central and regional fuel control organisations and train-
ing centres on sound lines.

Present Positron

417. Attempts to organise fuel contrel staff of railways on sound
lines were made in 1944 by the Railway Board and later by the Indian
Railway Fuel Committee (Ministry of Railways) in 1948. We have
studied their recommendations with interest. We find, however, that
Railways have made little progress in building up their fuel control
organisations to the scales laid down by the Indian Railway Fuel
Committee. Our discussions have indicated that, although there is
unanimity of opinion on the need for strengthening the existing fuel
control organisations, some railways are not convinced of the
advantage of setting up independent fuel confrol departments. There
is a feeling that the existing system of providing Loco Inspectors in
districts or divisions meets the requirements,

418. Loco Inspectors attached to the Divisional Headquarters tend
automatically to pay more attention to avoiding engine failures and
operational irregularities than to fuel control and economy. This is
natural as operational features come more directly to the notice of the
departmental heads, the General Managers, and the public. We have
also noticed a tendency to atribute at random and perhaps without
justification the blame for service failures to “poor quality of coal”.
This tendency will persist so long as operating and fuel control duties
are combined.

419. The existing fuel control organisations suffer from another
disadvantage. Although the Indian Railway Fuel Committee have
recommended appointment of senior officers for fuel control work, we
find taat junior officers with limited experience are often appointed as
fuel cfficers, and, even so, they are transferred within short periods
(six months or less) to other than fuel duties and there is thus no
contiruity. Tt has also come to our notice that there have been in-
ordins te delays or refusals on the part of finance authorities in giving

162
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anctions tu fuel organisations proposed and justified by mechanical
or transportation departments of Railways. All this indicates lack of
appreciation of the cost of fuel and of the monetary losses which
result from inadequate control over fuel consumption. There have
been “drives” for fuel economy on Indian Railways for many years,
but little progress has been made. From our investigations we have
come to the conclusion that railway fuel organisations cannot function
properly under the control of the existing departments, which of
necessity are also interested in matters other than fuel.

420. We therefore consider that immediate steps should be taken
to set up---

(a) independent and permanent regional fuel control organisa-
tions, with staff specialised in fuel economy work and
capable of giving training to operating staff, and

(b) a fuel directorate at the Centre for exercising over-all
control over the work of regional organisations by issuing
economy directives and ensuring their implementation.

REGIoNAL FUEL. CONTROL ORGANISATIONS

421. The Committee has already dwelt upon (a) the magnitude of
railway fuel bill and the scope for economy in fuel consumption, (b)
the direct and indirect factors contributing to uneconomic utilisation
of fuel, (¢) the inadequacy of the existing fuel control organisations
and economy measures and (d) the immediate need for the establish-
. ment of adequately staffed regional and central fuel control organisa-
tions. In our opinion the regrouping of numerous Railways into six
railway systems has not only ‘added to the urgency of the matter,
but hag also furnished additional justification. It may not have been
an economic proposition to set up a comprehensive fuel control orga-
nisation on each of the railways'before regrouping, but now the
position is changed. The fact that each of the regrouped railway
administrations will be spending roughly rupees 5 crores every year
on coal, warrants an adequately staffed fuel organisation for each
group to ensure the adoption of all fuel economy measures. Thege fuel
control organisations should be administratively independent of other
railway departments if they are to discharge their functions satis-
factorily. To repeat,

(i) the magnitude of fuel expenditure on each of the six re-
grouped railway systems demands and justifies the crea-
tifonhof an independent fuel control department for each
of them,

(ii) there is and there will be a tendency to subordinate fuel
economy to other considerations, if the fuel control orga-
nisation is allowed to be an integral part of any of the
existing railway departments,

(iii) the creation of independent regional fuel control depart-
ments can be financially justified, and

(iv) it ig possible to demarcate the functions of fuel control
departments from those of other railway departments,
without involving duplication, lack of co-ordination, and
any great administrative difficulties.
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422. We have examined the recommendations of the Indian Rail-
way Fuel Committee regarding the set up of fuel control organisation
on railways. We consider that, although the organisation recom-
mended by the said Committee would probably have been adequate
before the regrouping, the scale needs to be enlarged in view of the
need for independent fuel departments. We recommended that the
staff of such an independent fuel department for each of the new 6
railway systems be as follows: —

(i) One Chief Combustion (or Fuel) Engineer (not lower than
Junior Administrative Rank) at the railway headquarters.

(ii) One Combustion (or Fuel) Engineer (Senior Scale) at the
railway headquarters.

(iii) One Chief Fuel Inspector (L.G.S./Junior Scale) at the
railway headquarters.

(iv) One Senior Fuel Inspector (Transportation) at the railway
headquarters.

(v) Senior Fuel Inspectors for districts or divisions, one for
every 4 to 6 Junior Fuel Inspectors.

(vi) Junior Fuel Inspectors for districts or divisions—one for
every sixty locomotives on line, appreximately.

(vii) Shed Fuel Inspectors (Supervisors)—according to require~
ments.

(viii) Instructing Firemen—one for 60 locomotives on line.

(ix) Clerical and Class I'V staff—according to local requirements.

423. The Committee is conscious of the general dearth of suitable
railway officers and staff for the proposed fuel control organisations.
We have weighed this aspect against the urgent need for setting up
the organisations, and have come to the conclusion that it is essential
to make a start by establishing for each railway a nucleus fuel orga-
nisation which should be developed into a full-fledged fuel control
department in the next two or three years.

424. Dutieg of the fuel control staff are detailed in Appendix 37.
The Fuel Inspectors will concentrate on duties relating to coal handl-
ing in sheds, fuel consumption in shed services and in locomotives on
line, supply and inspection of coal, service tests for testing coals,
adjustment of steam distribution and drafting conditions, trip ration-
ing, foot plate observations in regard to firing technique and mechani-
cal condition of locomotives and training of running staff etc.

425. With the present low standards of firing (which are largely
due to accelerated promotion of junior staff and to illiteracy of many
of the firemen) fuel inspectors will have a difficult task in training the
personnel. We consider that instructor-firemen should train footplate
staff under the direction and supervision of Junior Fuel Inspectors.
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426. We have stated earlier that apart from controlling fuel con-
sumption by improving the performance of locomotives and by raising
the standards of operating staff, it is necessary to control factors which
relate to economic utilisation of locomotive power. This involves
liaison with the transportation/operating departments. It is for this
reason that we have recommended that one Senior Fuel Inspector
(Transportation) should be attached to the fuel control department
at headquarters. His duties will be to study service schedules, operat-
ing conditions in yards and on line, train control, ete.

427. An illustration of a regional fuel control organisation is
given in Appendix 38a. In this illustration, we have assumed a rail-
way system to consist of six divisions, each division having about
240 locomotives on line and consuming about 24,000 tons of coal per
month. The cost of the supervisory cadre of such an organisation
works out to approximately rupees 35,000 a month. This figure does
not take into account the saving that will result from the transfer of
the supervisory staff (now performing fuel control duties) to the
proposed fuel control department. If that saving is accounted for,
the total additional expenditure will be roughly of the order of rupees
25,000 a month., On this basis the total additional cost of regional
fuel control departments for the six regrduped railway systems will
work out to about rupees 1,50,000 a month. Fuel checking and other
clerical staff have not been included in the scheme, as adequate staff

. of this category are already functioning on each Railway.

CeNTRAL FUrL CONTROL DIRECTORATE

428. At present there is no fuel contrel organisation at the centre.
We find from the proceedings of the Indian Railway Fuel Committee
that the implementation of their recommendations has been slow and
that the Centre has been unable to introduce the necessary drive for
expediting progress. We consider that rid fuel economy and efficiency
campaign can be effective unless the Centre is in a position to give a
lead, along with guidance and technical assistance in railway fuel
matters, and can take steps to see that its recommendations are
followed. :

429. In our opinion an adequately staffed central fuel control
directorate should be immediately set up in order to—
(i) study railway fuel problems in their various aspects,

(ii) co-ordinate the work of the railway fuel control depart-
ments and to give guidance and assistance,

(iii) examine proposals and take dJecisions in respect of the
schemes utilising alternative forms of power with a view
to reducing fuel costs,

(iv) carry out periodical inspection and supervision of regional
fuel control organisations to ensure that the policies of the
central organisation are being implemented.

(v) draw up programmes for railway fuel research,

(vi) keep abreast with modern developments resulting from fuel
research in India and other countries,
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(vii) draw up fuel specifications,

(viii) lay down standards for, and undertake the general supervi-
sion of, regional training institutions, and

(ix) co-operate with other Ministries in coal conservation
policies.

430. An illustration of the central fuel control directorate is
given in Appendix 38b. This organisation may be placed under the
control of a Director (Railway Fuel), with one Joint Director to assist
him in matters concerning supply and inspection of coal, and control
over coal consumption. Two Depuly Directors and two Assistant
Directors have been included to control (a) supply and inspection and
(b) fuel economy. Six Senior Fuel Inspectors are considercd neces-
sary (on the basis of one for each regrouped railway system) for
examining supply conditions. They will also render advice and assist-
ance to Railway fuel control departments in difficulties which they
may experience in the implementation of directives issued by the
central fuel directorate from time to time and also in the conduct of
locomotive trials, coal tests, etc. The cost of the central fuel directo-
rate is estimated at rupees 30,000 a month. Adding this to the case of
fuel control departments on the six regrouped railway systems the
total cost comes to rupees 1,890,000 a month or to rupees 22 lakhs a
year.

TRAINING SCHOOL

NEED FOR TRAINING

431. If the fuel control organisations are to function successfully,
the operating staff must take an intelligent interest in the performance
of their duties and understand correct firing technique and boiler
working under varying conditions of operation on line. Certain
standards of general education and technical training are necessary
for the personnel to appreciate and fgllow the methods and means
adopted to improve operating efficiency, and indeed to receive instruc-
tion. Many of the illiterate or poorly educated firemen and drivers do
not easily adapt themselves to methods of firing suitable for different
qualities of coal, and are not able to follow instructions imparted to
them; nor can they make intelligible observations about the mechani-
cal condition of the locomotive, when booking repairs, for guidance
of the maintenance staff in sheds. Low standards of firing are in
many cases directly attributable to (1) accelerated promotion and
premature retirement of staff (resulting from political changes in
1947), (2) illiterate men recruited in the earlier years in the categories
of khalasies and firemen, and (3) variations in quality of coal. In-
different handling of the locomotive both in the building up of the
fire at start, and during the firing operations under actual running
conditions, is responsible for the emission of heavy smoke, frequent
blowing of the safety valve, and wasteful operation of the blower, all

of whizh emtail fuel losses. Yet these features are now common
occurrences.

432. We find that railways have generally depended, for their
operating efficiency, upon the experience gained by engine crew dur-
ing the course of their long service, the driver being largely respon-
sible for the training of his firemen in methods of firing and footplate
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duties. Certain Railways have recently introduced short-term sche-
mes for giving intensive training to newly appointed khalasies and
firemen. These schemes differ in detail from Railway to Railway and
are of a provisional nature, as they are meant to tide over the pre-
sent shortage of experienced staff. In respect of locomotive mainte-
nance, however, Railways have made efforts tc:train artisans and
chargemen by adopting regular apprenticeship courses. On the ope-
rating side no such apprenticeship courses have been introduced.
While we appreciate the efforts made by railways in training unskill-
ed stafi during recent years to fill the gap created by the partition of
the country, the standards of the operating staff continue to remain
low and leave much to be desired.

433. The importance of a higher educational standard for the
operating staff has, however, recently been appreciated, and some
Railways have laid down “Matriculation” or equivalent as the mini-
mum qualification for recruitment to the category of ‘A’ grade firemen.
This is a step in the right direction. The duties and responsibilities of
drivers in different grades or categories are essentially the same. The
firemen are potential drivers, and the standard of education expected
of them should not vary with the grade or the category of the driver.
There is, therefore. no justification for continuing the practice of re-
cruiting uneducated firemen for railways.

434. Under the present conditions, however, it will be necessary
(for some time to come) to promote illiterate staff from khalasies and
firemen to higher grades, and the training of such staff
is urgent. To overcome the handicap of illiteracy among the present
firemen and drivers, the Eastern Railway has established adult schools
at major sheds. We feel that such adult schools should be introduced
on all railways, and that it will be advantageous to add to the course
of studies in the adult schools a primary technical course on the
fundamentals of locomotive construction and operation.

435. Most of the Railways are already spending a considerable
amount of money on the apprenticeship courses laid down for the
artisang and chargehands required for locomotive repair shops and
maintenance sheds. The minimum educational qualification for the
apprenticeship course in respect of chargehands is also “Matriculation”.
We are convinced that an urgent nced exists for the introduction of
an apprenticeship course for firemen similar to the one already drawn
up for chargehands, so that combustion and fuel control are studied
by apprenticeship firemen and a sound technical training in respect of
the maintenance and operation of the locometives is acquired by them

before they proceed to the footplate to perform regular duties as
firemen.

REcIoNAL TRAINING SCHOOLS

436. The Central and Eastern Railways pgssess full time training
schools for imparting technical training to the staff of different depart-
ments. The mechanical workshop apprentices receive their training
in these schools. The two railways should expand the activities of

their training schools and include technical training for the operating
staff as well.
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437. Each of the six railway systems is expected to have roughly
a minimum of 3,000 employees in the categories ranging from khalasies
to firemen. With the present state of illiteracy among the operating
staff, training is necessary for over 70% of these employees, while
refresher courses may suffice for the rest. Future requirements against
annual wastages and demands for the increase in staff are roughly of
the order of 20 per cent. of the present strength. These requirements
need to be covered by full apprenticeship courses. The Central and
the Eastern Railways will perhaps require funds for additional recur-
ring expenditure (inclusive of the emoluments of the trainees) to the
extent of rupees one lakh per year to cover technical training courses
for the operating staff. The remaining four regional railway systems
will each need to incur expenditure in setting up training schools
with capital expenditure of about 4 to 5 lakhs on schools and hostel
buildings and equipment, and recurring expenditure (inclusive of the
emoluments of the trainees) of about rupees 3 lakhs a year. Of this
recurring expenditure the share that may be borne by the operating
department for the training of their staff should also be roughly rupees
one lakh per year.

438. We have considered the viewg expressed by different railways
on the necessity of a training school for each railway system, and
kave found that all railways are convinced of the advantages of the
training facilities which such a school will offer in maintaining a high
standard of efficiency in each department. We have not therefore to
make a laboured justification for the recommendation that early steps
be taken to examine the proposal of setting up a regional fraining
school for each of the six railways.

CENTRAL TRAINING SCHOOL

439. It is only if loco and fuel inspectors maintain a high standard
of efficiency, that control can be effectively exercised on the drivers
and firemen and the mainienance staff. The Indian Railway Fuel
Committee hag considered what should be the qualifications and expe-
rience of loco and fuel inspectors, keeping in view the nature of their
duties. They have also examined the qualifications of the existing
staff serving as loco and fuel inspectors on different railways. A
general observation is that majority of them are men with long
service as firemen and drivers but are not well equipped with know-
ledge of fuel matters and of locomotive construction and maintenance.
This knowledge is essential to the efficient discharge of their duties.
We are, therefore. in full agreement with the views expressed by the
Indian Railway Fuel Committee that a Central Training School be set
up at once for giving a short course of intensive training to the
present loco and fuel inspectors in order that capable personnel
may be made available for manning fuel control and leco inspectors’
organisations.

440. The Indian Railway Fuel Committee hag suggested that the
Central School should be run on a joint basis, railways sharing in the
expenditure for running the school. We, however, are of the opinion
that such a Central Training School should be directly under the
control of the Central Fuel Directorate who should bear the expendi-
ture for running the school. The school should be located within easy
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access of the Fuel Research Institute, the School of Mines, the col-
lieries. and the Chittaranjan Locomotive Manufacturing Works so that
the Inspectors under training will have simultaneously the facilities
for appreciating problems bearing on the production and preparation,
and physical and chemical characteristics of coal, and colliery base
station operations, and for practical training in the locomotive manu-
facturing shops. At the same time they may deal with problems
connected with the utilisation of locomotive power, traffic condi-
tions and so forth. A suitable location for such a school would be
Dhanbad or Asansol.

441, We agree with the Indian Railway Fuel Committee, in the
training course it has laid down for loco and fuel inspectors. A four
months course in theory and another four months course of practical
training in locomotive manufacturing shops constitute the minimum
period to cover the essential items of training.

442. We consider that the proposal of Indian Railway Fuel Com-
mittee for setting up a Central Training Schoel, which is already
awaiting a decision of the Railway Board, should be examined in the
light of the suggestions we have made regarding its location and con-
trollir;gdauthority, and that a decision on the matter should be
expected,

443. Tt is equally essential to provide facilities at the Railway Staff
College, Baroda, for giving intensive training to officers of fuel control
departments in railway operation and combustion engineering.

FINANCIAL IMPLICATIONS

444 The Committee has recommended setting up of the follow-
ing:—

(i) Six Regional Fuel Control Departments.

(ii) One Central Fuel Directorate.

(iii) Six Regional Training Schools for training firemen and
drivers.

(iv) One Central Training School for training Loco and Fuel
Inspectors. '

The estimated recurring annual expenditure on these Fuel Control
Organisations and training schools will be as follows: —

Rs.
1. Six Regional Fuel Control Departments ... Rs. 18,00,000
2. One Central Fuel Directorate Rs. 3,60,000
3. Six Regional Training Schools Rs. 6,00,000
4. One Central Training School Rs. 1,00,000
Rs. 28,60,000

(roundeqd off to rupees 29 lakhs)
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445. The present railway fuel bill works out {o rupees 30-5 crores of
which about rupees 17 croves is the cost of coal at pitheads and rupees
133 crores constitute the transport and handling charges. With proper
organisation of fuel consumption on railways the saving in the railway
fuel bill would be about rupees 6 erores. Against this saving, the
expenditure of rupees 29 lakhs a year on the Fuel Control Organisa-
tions and training schools is amply justified.

446. We recommend the immediate setting up, on the lines indi-
catled above, of

RECOMMENDATIONS
(i) Six Regional Fuel Coniro! Departments,
(it) A Central Fuel Directorate,
(iii) Six Regional Training Schools, and
(iv) A Central Training School.

DARAB CURSETJI DRIVER,

Chairinan.
R. A, MASSEY, J. W. WHITAKER,
Member. Member.
L. S. CORBETT, A. B. GUHA,
Member, Member.

M. V. KAMLANT,
Member-Secretary.

P. L. VERMA,
Co-opted Member
Jor

Alternative types of traction,
electrificarion, erc,

CALCUTTA,
Dated 24th February, 1953.
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