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FOREWORD

In the programme of power development, Rural Electrification has assumed an important
role and the various State Governments have fixed targets for supplying electricity to a certain
number of villages every year. The need for economy in the capital outlay on rural schemes
has made it necessary to examine carefully the ways and means of evolving designs which would
result in utmost savings in cost. Accordingly, the Central Water and Power Commission initiated
work on evolving standard designs for different phases of rural lines.

Due to wide variations in the design practices in vogue in some of the States, it has led to
uneconomic use of material in some cases. It is, therefore, felt that if designs of rural distribution
lines are brought on a uniform and standard basis and adopted by the various States for similar
wind regions it would lead to greater economy and efficiency. '

It is hoped that this Manual which has been finalized after consulting the various State Elec-
tricity Boards and Departments would prove useful for the design and construction engineers

who are engaged on rural electrification schemes and that these will be followed to the maximum
extent possible by the project engineers.

It is possible that based on actual experience the project authorities would be able to make
some improvements on the methods suggested herein. The C. W. & P. C. would be thankful

to receive from time to time such suggestions for incorporation in this Manual for the benefit
of all concerned.

NEW DBLHI; M. HAYATH
Dated the 18th November, 1958. Chairman (C.W. & P.C.)
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INTRODUCTION

On the recommendations of the “Engineers’ Seminar” held at Roorkee in 1954, a Directorate of
Rural Electrification was formed in the Central Water & Power Commission, and the work of formulating
standards for primary and secondary rural lines was entrusted to this Directorate. Design practices
from some of the States where Rural Electrification had made some progtess were studied along with

designs adopted by other countries. It was observed that the States had varied designs for practically
the same conditions.

The Indian Electricity Rules as revised in 1956 have provided an opportunity to revise the existing
designs. . Also the C.W. & P.C. have recommended in “Code of Practice as regards Wind Pressures and
Temperature Variations for the Design of Overhead Power Lines” that for rural lines a reduced wind
pressure of 10 1bs./sq. ft. may be adopted in a large section of the 15 lbs. wind region. Ags a result, we are
now issuing this “Rural Line Standards—Construction Manual” for rural lines based on these revisions.
It covers 11 KV and 400/230 Volt rural lines erected on wood poles only, having maximum spans up to
500 ft. and 300 ft. respectively.

Since treated wood poles of Indian origin form the most economical type of line supports, this
Commission has pursued the question of obtaining treated wood poles from Indian forests with the
Ministry of Food & Agriculture, Government of India; Inspector General of Forests; President, Forest
Research Institute, Dehra Dun; and the State Forest Departments. It has now been definitely indicated
that with effective co-ordination in the procurement, seasoning and preservative treatment and the
afforestation programmes, treated wood "poles can be supplied from Indian forests to meet the entire
requirements of Rural Electrification programmes. Extensive efforts in this direction have already
been started. Till such efforts materialize, other types of supports, such as, concrete, steel tubular and
fabricated steel poles may have to be utilized. Design data for these types of supports, if need be, will
be supplied separately.

In countries like Russia and Sweden, use of jointed wood poles is being extensively made in order
to utilize shorter lengths of poles because of the difficulty in the transport of longer lengths over hilly
and winding roads. 1In India also, this difficulty is being acutely felt by the Forest authorities and hence
the uselof jointed wood poles is strongly recommended wherever full length poles are not readily
available.

Utmost economy in the provision of materials and equipment is vital in the case of electrification
of the rural areas where the characteristics presumably are such, that the rigorous conditions of ope-
ration and maintenance are not required. Therefore, efforts have been made to utilize the indigenous
and most economical materials, commensurate with the modern practice of line design employed in this
as well as many advanced countries.

In the All India Power Engineers® Conference, 1957, held at Bangalore, a general view was expressed
by the Power Engineers that in order to achieve further economy so greatly needed for rapid development
of Rural Electrification, a further revision and relaxation to some of the rules and factors of safety as
specified in the Indian Electricity Rules (1956) appeared to be called for. Accordingly, it was decided
in the Conference that a Committee of Power Engineers be set up to examine this aspect and recommend
revisions and relaxations which can safely be adopted for electrical installations in rural areas without
much risk of safety and continuity of supply. The Committee has finalized its recommendations and
these have been intimated to the State Governments for adoption. Preparation of a separate Manual
based on these recommendations is in hand. This will be issued in due course.

This Manual is issued in following sections:—

(i) Designs—General Covering the designs and
particulars relating to all the
Wind Pressure  Regions,

(ii) Designs—10 1bs. Wind Region Covering the special particulars
(iti) Designs—15 1bs. Wind Region relating to the = respective re-
(iv) Designs—20 lbs, Wind Region gions.

(v) Designs—30 1bs, Wind Region
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The contents of this Manual were circulated to the Chief Electrical Engineers of various State
Governments/State Electricity Boards. We have incorporated certain valuable suggestions made by
them to improve the utility of this Manual. Any further suggestions in this regard may kindly be addressed
to the *“‘Director, Rural Electrification, C.W. & P.C., New Delhi.”

New DeLHI, S. S. KuMar
Dated the 15th November, 1958 Member (Utilization)
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Secrow 1
CLEARANCES, CROSSINGS AND SAFETY DEVICES

Drawing No. Destription

RE/G/1-01 . Minimum clearances above ground for 11 KV and 400/230 Volt lines.

RE/G/t-02 .." 11 KV lne clearances from bufldings.

RE/G/1-03 . 400/230 Volt kne ¢learances from buflfings.

RE/G/1-04 . Power and Tele<communication lines crossing—Guard on Power line Supports.
KE/O1-05 . Power and Tdle-coramunication lines croming—Cantilever Guard, oblique crossing.
RE/G/1-06 . Power and Tele-comsiunication Tincs crossing—Cantilever Guard, Right angle crossing.
RE/G/1-07 . Arrangement for crossing of rural lines over railway tracks.

RE/G/1-08 . Protective guarding for 400/230 Volt lines with earthing details.

RE/G/1-09 .. Protective zuargﬁng for 11 KV lines across the road.

RE/G/1°10 e . Protective guarding for 400/230 Volt lines for all-Aluminium Conductors.
RE/G/1-11 . . Anti-climbing device and caution board for 11 KV lines.

SEcCTION 1

CLEARANCES, CROSSINGS AND SAFETY DEVICES

This section details the minimum clearances for 11 KV and 400/230 Volt rural lines to satisfy
the provisions in the Indian Electricity Rules, 1956. It gives the regulations for crossing railway tracks
or tele-communication circuits and the safety devices recommended for use on overhead rural lines.

The drawtngs included are based on (i) the Indian Electricity Rules (1956), (ii) the Code of Practice
for the Protection of Tele-communication lines at crossings with Overhead Power lines other than Elec~
tric Traction Circuits (1955)—a Publication of the Central Standing Committee for Co-ordination of
Power and Tele-communication Systems, and (/ii) the Regulations governing the Placing of Electric
Transmission lines across Railway Tracks (1955)—a Publication of the Railway Ministry.

Brief details of the drawings included in this Section are given below:—

RE/G/1:01:

RE/G/1-02 &
RE/G/1-03:

RE/G/1-04,
RE/G/1 égs

RE/G/1-06:

M2CWPC-—2

In the Indian Electricity Rules (1956), minimum clearances from ground to be main-
tained for the conductors of overhead power lines are specified under various
conditions, such as: (i) lines erected elsewhere than along or across any street, and
(ii) lines erected across or along any street. These have been summarized in a
tabular form and illustrated in the Drawing.

The requisite horizontal and vertical clearances of 11 KV and 400/230 Volt overhead
lines from adjacent buildings and at points where the lines may be crossing over any
building are illustrated in these drawings.

For the safety of tele-<communication lines at locations where the overhead power
lines may be crossing over the same, the Central Standing Committee for Co-ordination
of Power and Tele-communication systems has framed certain regulations and

specified particular designs of guarding arrangements. These are illustrated in
detail in these drawings.



RE/G/1-07:

RE/G/1-08,
RE/G&/x -09

RE/G/1-10:

RE/G/1-11:

2

For power lines crossing over any railway track, the Railway Ministry have issued
such regulations prescribing the type of line construction to be adopted and minimum
clearances to be maintained on the line conductors over rails, railway structures and
railway communication lines, if any, falling under the same. Since the design to be
adopted at such crossing points is to be approved by the Railway authorities in each
case, this drawing has been prepared illustrating the requisite clearances and showing
a standard design of line construction. As the factors of safety to be adopted for
various materials at railway crossing construction are different from those specified
in Indian Electricity Rules (1956), an extract of these regulations is also attached so
that the supports etc. at these crossings may be suitably designed and got approved
by the Railway authorities.

Sub rule (1) of Rule No. 91 of the Indian Electricity Rules (1956) specifies that overhead
power lines running along or across any street should be so protected that in the event
of breakage of conductors they should be made harmless before falling on the ground
and causing accidents. These drawings illustrate the type of guards recommended
for such purposes for 400/230 Volt and 11 KV lines.

Caution boards and anti-climbing devices are to be installed on 11 KV line supports
as per Rule Nos. 35 (b) and 91 (3) of the Indian Electricity Rules (1956). The
recommended details are illustrated in this drawing,.




e el e v o e e = e e aa

/Lowest conductor of power lins '
|

Min. cleorance from ground,

MINIMUM CLEARANCE FROM
GROUND OF LOWEST CONDUC-
NO. PARTICULARS . TOR IN_FEET
It ¥V LINES 400/230 VOLT
LINES.
\. An overhead line,including service lines,
erected across any sireet. 20 9
2 | An overhead line including service linss,
erscted along any street. 19 18
3(a) | An overhead line including servics lines,
erected olsewherg }ngg along or 15 15
across any stree!, bare.
3(b), | An overhead [ine ncluding service
fingg erected eisewhers then along or 13 13
across any street (¥ insuiated.

ON 1L.E RULES (18359)

.BASED
RULE NO. 77.

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION

RURAL LINE STANDARDS

MINIMUM CLEARANGES ABOVE
GROUND FOR 1KV &

400/230 VOLT LINES. |
[DRAWN ML= | RECOMMENDE it

. C
APPR ovgg;»aw?"’“z

e ]

SES Nl S e sl gy gy
s ory ARELS N}




| #0 —
%. S| ¢ ¢
&N v
\ 1[——- . .
osrLECTION N
i by
. e _ N
:'V'—' \? I I
g A 1
1
 § 1
1 4
 — T
Sty ® g 1 1
l 3 1

Note:~

{. Horizontal clearances are %o be maintained from the
conductors under maximum deflection due t0 wind,

2. Vertical cleorances are to be maintained from the
position of the conductor under the conditions of the
moximum sog at the prescribed moximum

GOVERNMEN IN
temperature. TRAL WATER 8 POWER COMMISSI

3.Sag ond deflection curves hove been included RUR, DA
inthe designs of the respective wind regions. AL _LINE STA FDS

I1 KV LINE CLEARANCES
FROM BUILDINGS

'DRWRECOMMENDEM,
TRACEDY> | }"L.
BASED ON I.E. RULES (1956) CHECKEDW

APPROVE D ann agrod]
| RULE_NO. 80. SCALE — | 77/5% |RE/G/1.02




ODEFLECTION

Tt

7%\\1 TR 'm”W# %:%%ﬁw*' g"

NOTE :-

1. Horizontot clearances are to be malntoined from
the conductors under maximum deflection due 1o wind.

2. Vertical clearances are 1o be maintained ‘from Ihe
position of the conductor under the condions of

the maximum sag af the prescribed maximum

NT OF INDIA
temperature. ';emﬂm POWER COMMISSION

in the designs of 1s reamecinvg wind regions. 400/230 VOLT LINE

CLEARANCES FAROM

BASED ON LE.RULES(19%6)

3. Sag and deflaction cyryses hove been included RURAL LINE STANDARDS

{ RULE NO_79




6

'4’— Power conductors.

IF }
Gy | / L3 ~Minimum Guy
y g2 """ T (Under maximum sag)

Tele-communication post,

~Ae—Tolgcommunication wires.

. i 60" minimum.
cross loctn}_z; g:::f;_:—l\ / / / ‘ Crossing angle A——%Sar:'zlrgs.
g | e / | mgetes
1£ FIG. |

TYPICAL _CROSSING PROVIDED WITH A GUARD

ON _POWER LINE SUPPORTS.

A
I, \~\
o’ 1y A.B.C. are phasa conductors.
4
,’ .. L2.3840re guord wires.
P \
4 Y
V4 A Y
4 \\
V4
’ ° A Y
1’ 8 % \\
v A Y
4 N
v [N
’ \
r'd
Y4
. N
' 2 3 3’ “
[}

Telecommunication wires
FIG.2 )
OVERNMENT OF INDIA.

J , RURAL LINE STANDARDS

POWER AND TELE-COMM.LINES
TRACED FROM ' CROSSING — GUARD ON
POWER LINE SUPPORTS.

code of Practice for the protection of tete-communicq
dion lines at crossings with over head power lines othar [ORAWN.  —  IRECOMMENDED.
than Electric Traction Circuits.(Provisional) Fig.|A BilIB. mg@ﬁtmovm 4 ?T’:4
RE/G/ 1-04°

ublishedby, Gentral Standing committee for co-ordination = =
Pn( power Qytgcggggmrggniggt?lgog systems. SCALE = nil | 27.2°47




13

Staple every 6"

|
T

Staple every 12" !

|L

{

NAAA,

AX VYA

P S VP "
v v

 Details of wrapping
shown at A"

Details and pion
of coil at "B"

posed on |.E,Rules (1956)

Rule No. 91 (1)

y-0 L 3-0"
—t .
T T  Reelinsulotor . . _Reel insulator
c— . + { (
L]
...:l._ F __> }Phom
et / T
N —( Stree? ight
= { — — Neutral
coge guord cage guard
: /Eonh wira wire G.S.L400
F | _~Earth wire tobe
galvanized stesel not POLE BUTT
T less thon G.S-L. 400 WR AP PlNG
‘o DETAILS'A"
N
s L.
Wood pole

PLAN OF COIL

DETAILS"

l GOVERNMENT OF INDIA

CENTRAL WATER & POWER COMMISSION

RURAL

LINE STANDARDS

PROTECTIVE GUARDING
FOR400/230 V LINES
WITH EARTHING DETAILS.

DRAWN

REGOMMENDED %

TRAGEB@:
FHEGKEDW,.
SCALE: —

APPROVED Aiw—
o T V(L XA




14

RN
5-6"
R S
T \
- i-. .
] 4
'*' ' " " "
— - tyal 3
zgxzzxe
g P Angla iron

I —

-

Guard
G.S.S.

1

wire
7/I4SW.

Eye bolt

|

i

wire

|
|

-t

2_6-11

GOVERNMENT OF INDIA

CENTRAL WATER 8 POWER GOMMISSION

RURAL LINE STANDARDS

Guard
} {?‘.SSJ/MS.WG
1 , ! Py
2 -6” 10%0" j
- L A |
~ cross locingwithin this to be
10 'oport
) GSL. N
AN 7 b
“' °r o e
SECTION OF CROSS LACING
Note:-

Bosed on 1 E . Rules (1956) Rule no 9i(i).

AS per 1.E Rule - 67(5),

Eorthing resistonce sholl not

exceed 25 ohms.

PROTECTIVE GUARDING

FOR 11KV LINES
ACROSS THE ROAD

DRAWN
TRACED

)

REGOMM&NDEDIMM»-JL
| CHEGKED %24 APPROVE D

SCALE:—

wa DA‘»H'

JEEZ?T—"?




15

0 A —i
,‘L X - re” | X i
qoASh ¢ Street light phase.
b g © '
. *_
» . L d
Ry 4
b 1 channe!
) s =] P '/ 3““‘/2“
- » Y Neutral GSS 7/14 SWG
o] e GSL 400
L 8 l
r f
o~
, Horize
Sag in ing. A B
inches X
UP'O 30 '2" 4.'0" 5-_°n
a ’_ 48 leu st;on eu-ou
rese Lorgo Materiot Wnter| e Material
Lo | | Pole, trgated wood. f |4 | insulotors, pin type, 400/230 volt.
b | ! Crossorm wood 4%3"x reqd.length. [ h |7 Washers, m.s. 2'*2“l3/|3.".“l,é'holo.
b [ | | Crossorm steel, 3XI/,'sxreqd. length. [ Y | 2 | Gradle wice ottachment.
d |4 | Pins, crossarm type,K 400/230vot] ¢ [ B | Bolts, machine 5/8"xreqd. length.
e | 4 Bracings, steel ,
Notes:
. Protective guording for All-Aluminium
conductors only-
2. For copper conductors refer drg. No.
RE/G/3.10 GOVERNMENiOF INDA
ME ¢ to be limited ' CENTRAL WATER & POWER COMMISSION
3 Mox. spans to be limited to:— ~
08 | ind , f RURAL LINE STANDARDS
10815 lbs. wind region — 220, PROTECTIVE GUARDING FOR
20830 Ibs wind region- 180ft & 400/230 VOLT LINES FOR
I35t respectively. ALL- ALUMINIUM CONDUCTORS.
DRAWN 40| RE COMMENQEDZedmaaX
TRACED 7 2’ -

M2CWPC—3




16

red_ letters on

cf the distrigt
aution board.

/..Borbed wire

nds 10 be stappled.

(o ———
|

&m—.—.
i) The design ond wording of the
caution board to be approved by
the. State Electrical inspector.

i} Cavtion. bogd to face rood-side.

BASED ON I|.E RULES (1956)

RULE NO_ 35 (b) AND 9H(3).

To be written with

white background.

To he written: ip
regiongl longuage

Gaution board of G.1
‘ l\sheef 10°x8"

N
K

BN

—~

®
- &
Pole
=Caution board.
DETAILS OF
CAUTION BOARD
CA "= 1

[ GOVERNMENT oF INDIA
CENTRAL WATER 8 POWER COMMISSION

RURAL LINE _STANDARDS
~ ANTI-CLIMBING DEVICE &
CAUTION BOARD
FOR IIKV LINES.

Wm:%;o;¢w

l\

TRACED =+
cﬂea@',Alo/', APPROVE ,.-\Nouy—‘\/‘-'v_
SCALE "z | NEW DELW TpE /o/1.0)



EXTRACT FROM REGULATIONS GOVERNING THE PLACING OF ELECTRIC FRANS-
MISSION LINES ACROSS RAILWAY TRACKS

Note:—These Regulations do not-apply to Crossings where provisitm hids to be made for electric
traction,

(i) Approval of works by the Railway—The approval of the Railway in writing'shall be obtained :—
(a) Before any Crossing is 66fnmeneed,
(b) before the Works are taken into use, and
:(¢) notice shall be given-to the Railway at least 7 days before any Crqgsing is-put #ito service
‘for the first time.

‘(i) Certificate of Compliance with 'Regulations—Befote the Railways’ written approval to take
the crossing into use is granted, a‘Certificate certifying that the works have been constructed in full com-
plignce with these regulations ‘$hall’be obtained by the Railway from the party responsible for the cons-
truction of the Crossing.

___(iii) Mgintenance—No work involving the removal, alteration or maintenance of any crossing
shall'Be undértaken without the previous'notice being'given to the Railway.

The crossing constructions shall be maintained sp as to reduce the hazards to life and property,
as far as practicable. "It 'shall be'fspected periodically to' determine its fitness for service. Defects
revealed by inspection shall be corrected as soon as possible.

The crossing spans and. the two.adjoining spans shall be kept free as far as practicable from over-
hanging or decayed trees which might fall into the line,

(iv) Protection from moving road vehicles—Supporting structures including guys adjacent to road-
ways shall be so located that the dangeér of being struck by moving road vehicles may be reduced as
far -as ‘practicable.

(v) Protection of Communication Lines—The crossing shall in no way interfete with or endanger
any Rajlway communication lines, and sanction (%ivep by the Railway to the placing of a Crossing shall
1ot'be ‘conistried as dffeécting in‘any way' thie'Indian’Post 4nd Telegraph Department’s requirements. for
the protection of any-comimunicatién ‘lines.

(vi) ‘Work ‘to be executed by’ the Rajlwgy—The disturbance-of dny Railway Road, or ground, or
any dttachment to any Railway' structufe,” which imay be negessary in the: placing, or maintenance of the
Crossing, shall be affected by, or under, the supérvision of, the Railway, and any conduit, culvert, or
stmilar wotk, passing under ‘Railwey premises, shall -be ‘constrscted by ‘the:Railway in such a'mianner
and -of such tnaterials as:it-may dpprove of.

 '(vil) Type of Crossings over Rajlway Tracks—(a) Where Electrical protostive -arrangements -ensure
the instantaneous isolation of the Crossing provided for in paragraph (XIX), the Crossing -shall be
supported at each end l;?' a self-supporting steel structure and each line conductor shall-be supported
b}?m&n's f hultiple insutdtor units,

‘Fhe insulators may be of-the suspension,'tension, -or pin type, ‘as required, bt all’ insufator units
and their attachment to the conductors shall be capable of supporting the crossing with - thie facters -of
safety.provided for herein when -amry conduetor -affecting the Crossing is broken.

(b) 'In éases whete the Blesttical proteétive drrangéinents do not énsure the inétantanecous igélgtion
of the Crossing as provided for in paragraph (XIX), the -conductors'within the créssing span shall be
proteoted by -means -of a-guard erdie: of -such-design ias -to' efficiently earth -any- broken oondaétor and
prevent the falling below the guard cradle. For typicalisfossiig see d:‘a\wing‘No. ‘RE/G/1-:07.

() vmghés at Which vethiedt] Hinés chdss‘the Ratlay Trdack—As far ‘as Possible the crossing must
bereffected ‘at: right @oiglés fo!tHe Ruifwidy 'Track. fIn‘Very 'spicial'casés 'a ‘deviation,’to the“extent of
30° may be allowed,

17
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(viil) Under Railway Tracks—Cables crossing under Railway Tracks shall be carried through a
suitable conduit or culvert in such a manner that the cable can be laid, withdrawn or maintained without
interfering with or endangering Railway Tracks.

(ix) Compliance with Standard Specification—All materials used in the construction of the crossings
shall comply with Indian Standard Specification and where these are not available the relevant British
Stanhdards shall be acceptable,

(x) Supporting Structures—The structures supporting the crossing shall be steel poles or fabricated
steel towers or reinforced cement conerete poles of appﬁoved designs and the factors of safety of such
poles and towers, their foundations and crossarms shall not be less than those specified below:—

R.C.C. Poles .. . . .. 35
{ 2:5 Under normal conditions.

(@) SteelPoles .. .. .. .. 25 } Based on crippling load,

(b) Steel towers 1-5 Under broken wire conditions.

(xi) Conductors, Guards, Guys and Ground Wires—The factor of safety of all conductors, ground
wires and guard wires in the Crossing shall not be less than 2 calculated on the ultimate breaking strength
under maximum loading conditions (maximum wingd pressure and minimum temperature) and at
the same time the factor of safety under average service conditions (90° F and still air) shall not be less
than 4 subject to the minimum sizes specified below.

No copper conductor in the crossing span having breaking strength less than 1,237 1bs. equivalent
to a minimum of 8 SWG shall be used.

All guard wires shall be of galvanized steel of not less than the following sizes:

No. 6 SWG for bearer wires.
No. 10 SWG for cross wires.

All guy wires shall be galvanized and shall not be less than 7/11 SWG.
All guy wires shall be connected to the anchors above ground level,

Splices shall, as far as possible, be avoided in the crossing span. If it is impracticable to avoid
such splices they shall be of such type and so made as to have a strength substantially equal to that of the
conductor in which they are placed. In case of doubt Railways can insist to have authentic test cer-
tificate to their satisfaction.

. Taps shall be avoided in the crossing span, where. practicable, but, if required shall be of a type
which will not impair the strength of the conductor to which they are attached.

_{xii) Insulators Pin type—Where the line is supported by pin type insulators in duplicate with
a bridle wire, each insulator unit with its connection to the conductor shall have a factor of safety 2 under
the worst loading conditions with the other unit broken,

. (xiii) Insulators—Suspension or Tension, type—Where the line is supported by multiple string of
tension or suspension insulators by common yoke or straddle wire.—each insulator unit shall consist
of not less than two separate strings and each string shall be of such strength that with one string broken
the remaining string or strings shall be capable of withstanding the maxiniutn load with the factor of safety
2 under worst condifions_ P TN . . . B S T PR Y thevy LR Y

(xiv) Wind pressure—The maximum wind pressure on the structure shall be determined from t
map REIGID-00 ucture. shall be dgtermined from, the
In the case of lattice poles or towers, it shall be taken as acting horizontally on 1-5 times the exposed
area_of, one face, S v ‘ A
In the case of tubular steel poles, it shall be taken as acting on 2/3 of the projected area of the pole.
In the case of conductors, it shall be taken as acting on 2/3 of the projected area and acting hori-

zontally and at right angles to. the crossing.
. (xv) . Temperature—The minimum and maximum temperatures for the conductors and the ground
wires shall be determined from the map RE/G/10-02.
(xvi) Provision for Ice loading—Where pravision has to be made for ice or snow loadings these

shall bg determined 1n the light of local conditions with tilc approval of the Authority Adminjstering
the Elettricity Act,
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(xvii) Inaccessibility of Conductors—Where the voltage exceeds 650, the supporting structures
on Railway land shall be provided with approved anti-climbing devices. Warning notices shall be erected
in approved situations in such languages as may be considered necessary.

(xviii) Earthing—All guard wires and the crossing supporting structures inclusive of all guy wires
shall be efficiently earthed and separate earths shall bg provided at each pole or tower.

(xix) (a) Isolation of Transmission lines in the event of breakage—Where the crossing is unguarded
such protective arrangements shall be adopted to the approval of the Railway as will ensure the instan-
taneous isolation of any section of the transmission line in the event of- any breakage or-other- fault
occurring in that section of the said line.

(b) In case where the electrical protective arrangements do not ensure the instantaneous isolation
of crossing, the conductors with the crossing span shall be protected by means of a guard cradle of such
design as to efficiently earth any broken condugtar. and prevent its falling below the guard cradle.

(xx) Fire Hazards—Supparting structures shall be so placed, guarded and maintained as to be
exposed as little as possible to brush, grass, rubbish and building fires.

(xxi) Separate Paralleling Lines—Two or more separate parallel lines, one of which is an electric
supply line shall not, if practicable, be so located that the overturning (at the ground level) of one line
will result in contact between its supports or conductors and the conductors of the other line assuming
that no conductors are broken on éither line.

Where owing to the narrowness of the. way, on which paralleling lines are located, it is impassible
to meet the above requirements. suitable methods shall be used at the crossings to avoid the overturning
of one pole line into another or if this is impracticable, the parties concerned may arrive at asatisfactory
arrangement so as to conform to the general intent of these requirements.

(xxii) Rent—The owner shall pay to the Railway a rent of rupee one per annum for each crossing.
However, where regular use of Railway structure is involved the rent will be fixed by the Railway.



SecTiON 2

POLES
Drawing No. Description
RE/G/2-01 Species of timbers under groups A, B and C and their weights.
RE/G/2-02 Classification of Wood Poles.
RE/G/2-03 Standard dimensions of Wood Poles in Group “A”.
RE/G/2-04 Standard dimensions of Wood Poles in Group “B”.
RE/G/f2:05 Standard dimensions of Wood Poles in Group “C".
RE/G/2-06 Framing details of Wood Poles.
RE/GR:07 Cubical contents of Wood Poles.

SECTION 2

POLES

This Section deals with wood poles. The classes and lengths of poles required for rural 11 KV
&nd 4007230 Volt lines have been detailed in the various drawings and tables.

Brief details of the drawings included in this Section are given below :—

RE/G/2-01:

RE/G/2-02:

RE/G/2-03,

Species of timber recommended in the Indian Standards No. 876—1957 for use as
wood poles are classified into-three groups, namely, A, B & C. This table gives a
summary of the Indian Standards relating to the groups, species of timber, fibre stress
and weights.

The classification of wood poles as adopted in the Indian Standards 876—1957 is
shown in this drawing. This is based on the mechanical strength of wood poles
under static bending.

Minimum circumferences of wood poles at the top and at 6 ft. away from the butt-end

RE/G/2-04 & together with the ground piece for various poles are indicated in these drawings.

RE/G/2-05:
RE/G/2-06:

RE/G/2-07:

The drawing illustrates the framing and drilling details of wood poles before giving
preservative treatment.

Cubical contents of wood poles per foot length for different top and butt-end circum-
ferences are given in this drawing. This will help in the calculation of the approximate
weights of poles for transportation and handling.

The design of normal supports is based only on the transverse loads with suitable factors of safety.
The transverse loads acting on a normal support consist of’:

(i) Wind load on conductor,
(#i) Wind load on the support, and -
(#ii) The transverse components of the maximum conductor tension acting on the support due to
line deviation, if any, at that position.
The wind load on conductors and supports depends upon:—
(i) the region in which the overhead line is being erected, and
(i) the dimensions of conductors and poles.

20
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‘The Code of Practice as regards Wind Pressures and Temperature Variations for the Design of
Overhead Power Lines’ published by the C.W. & P.C. has recommended wind pressures and temperatures
for different regions as shown in the map of India in Drawing Nos. RE/G/10-01 & 10-02 respectively.
The wind pressure and temperature applicable for any Zone may be determined from these maps.

The height and class of pole required depends upon several important, factors such as the requisite
ground clearance, type of construction, maximum sag of the lowest conductor, the requisite depth to
which the pole is to be set in the ground and finally the mechanical strength of the support.

An.example has been worked out in Appendix 2-A, to indicate the method of application of the
various graphs, charts and tables included in this Manual and to determine the class and height of wood
pole required for 11 KV and 400/230 Volt lines on the same support.



GROUP “A" (Fibre Stress = 12,000 lbs./Square inch)

SL *Weight (W)
No. Botanical Name Trade Name Symbol in lbs per cu. tt
M @ 3 Q)] (&)}

1. Borassus flabellifer palmyra palm PAL 56

2. Bruguiera sp. bruguiera BRU 56

3. Hopea parviflora hopea HOP 58

4. Mesua ferrea mesua MES 65

S. Poeciloneuron indicum ballagi BAL "

6.  Shorea robusta Sal SAL 55

GROUP B (Fibre Stress=9,000 to 12,000 Ibs/Square inch)

1.  Acrocarpus fraxinifolius mundani MUN 43
2. Calophyllum tomentosum poon POT 40
3, Calophyllum wightianum poon POW 43
4. Casuarina equisetifolia casuarina CAS 48
5. Dalbergia sissoo sissoo SIS 49
6. Dipterocarpus griffithil gurjan GUG 43
7. Dipterocarpus indicus gurjan GUI 47
8. Dipterocarpus macrocarpus hollong HOL 45
9. Dipterocarpus turbinatus gurjan GUT 43
10. Hardwickia pinnata piney PIN 38
11.  Heritiera minor sundri SUN 65
12. Lagerstroemia lanceolata nana (or benteak) BEN 42
13.  Pterocarpus marsupium bijasal Bl 50
14. Tectona grandis teak TEA 42
15. Terminalia bialata white chuglum WCH 43
16, Terminalia manii black chuglum BCH 51
17. Terminalia paniculata kindal KIN 48
18, Terminalia tomentosa Iaural LAU 35
19. Xylia xylocarpa irul IRU 52
GROUP C (Fibre Stress=6,500 to 9,000 1bs/Square inch)
1. Cedrus deodara deodar DEO 35
2. Garuga pinnata garugs GAR 3
(Continued)

*Weight of wood containing 12 % moisture.
22
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M) 2 )] O] &)
3, Lagerstroemia flosreginae jaru! JAR 40
4, Lagerstroemia hypoleuca pyinma PYI 39
5. Pinus longifolia chir CHI 36
6. Shorea assamica makal MAK kK]
7. Terminalia arjuna arjun ARJ 50
8.  Terminalia myriocarpa hollock HOK. 38
9. Terminalia procera white bombwe WBO 40

For other moisture contents use tshe followlng formula:—
Weight of wood per c. ft.= wx(@88+ /.lgomure content)
EXAMPLE:—

To find the approx. weight of a sal wood pole, of
volume 9 <. ft. and containing 20 %, moisture.

For cubical contents of wood poles, refer example
in Drg. No. RE/G/2-07

Weight of sal wood per c. ft. at 20% molsture
55(88+20) 55x108
100 100
Total approx. weight of pole=9x 59:4=534:6 lbs.
Note:—Add 10 Ib. and 8 1bs. per c. ft. for A, S. C. U.
and creosoted treated poles respectively.

Refer 1S, 876—1957

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION
RURAL LINE STANDARDS
SPECIES OF TIMBERS
UNDER GROUPS A,B&C
AND THEIR WEIGHTS

ScALB!?

New Deru1
20-7-57.

RE/G/2,01

M2CWPC—4
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3000 [24CQ {i900 [1600 (1200

Note :-
These closses sholl apply to all
species of timber specifisd in
Drg. No. RE/G/2-0!

RURAL _ LINE _STANDARDS

CLASSIFICATION

OF
wWo00D POLES

IREGOMMEN?W

APPROVED
NEWDELHT |RE/G/2-02

REFER 1.S. 876-1957
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CLASS OF wWOOD
POLES, L2134 /5
MINIMUM CIRGUM-
FERENGE AT TOP | 9 17 16 14 12
IN INCHES.
‘X' v MINIMUM CIRCUMFERENGE
(N FEET IN FEET | IN INGHES, AT €' FROM @UTT
END.
< — ;r 25 5 25 | 23 | 21 20 19
. 30 5 27 | 25 | 23 21 20
35 (-] 29 | 26 | 25 23 21
40 6 30 | 28 | 26 24 22
45 7 32 | 30 | 28 26 25
(] L
t | i
] [
[} ]
» |1
R
HER'|
| l 1
) R
[ ~ GOVERNMENT OF INDIA
GENTRAL WATER 8 PQWER COMMISSION

RURAL LINE STANDARDS

' STANDARD DIMENSIONS
‘@_ OF WOOD POLES
IN_GROUP "A.

DRAWNY=- _|RECOMMEDED
TRACED ]

GHECKEDW» |APPROV i matls |
REFER 1.5.876 -1957 SCALE — LA TRF /6/2.03)
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CLASS OF WOOD
POLES.

2 | 3 4 5

MINIMUM CIRCUM-
FERENCE AT TOP

IN INGHES. 20 |18 |17 [ 15 | 13
'3 ‘Y*  |MINIMUM CIRCUMFERENGE IN

IN FEET.|IN FEET. |INCHES,AT 6’ FROM BUTT

END.
25 5 27 | 25 |23 | 22| 20
30 5 29 | 27 |25 | 23 | 22
35 6 34 28 (27 23 23
40 3 32 | 30 |28 | 26 | o4
4s 7 35 | 32 |30 | 28 | 27
L

— A
* jrv
G. 7
! {
§ii
|
> | |
b

&

REFER | S. 875-1957

RURAL LINE ST

STANDARD DIMENSIONS
OF WOOD POLES
IN GROUP B

WN \Z RECOMMENDED v

5 |APPROV DKM"M
SCALE— 'r‘fﬁ.’é‘! IRE/G/2.04
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CLASS OF WOOD
POLES,

MINIMUM CIRCUM -

FERENCE AT TOP | 23 21 9 7 is
IN INCHES.
'X’ "y MINIMUM CIRCUMFERENCE 1IN
IN FEET.|IN FEET.| INCHES, AT €' FROM BUTT
END.
25 5 30 28 26 24 | 22
30 St 33 30 | 28 26 | 24
35 6 55 32 { 30 28 26
40 6 37 34 | 32 29 27
45 7 38 35 34 | 30 30
L.

3¢ A
G.
3
o
> ||
l bl
|1
i SLpd

REFER 1.5.876-1987

CENTRAL WATER B POWER COMMISSION
RURAL _LINE STANDARDS
STANDARD DIMENSIONS
OF WOOD POLES

IN GROUP “C°

ORANN &~ |RECOMMENDED

TRAGED & veo &

ICHECKED 4 |APPROVED &l o~
ScALE— | TP IRE/G/2,05]
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€~

:‘]_

Detalls of ali drilling,framing, galning, etc.,
to be furnished here by the purchaser.

Gowge mark %' wide and ', deep
_approximately.

BUTT END PLAN
(Enlorged)

e dia. holes

REFERENGCE

5— (Closs of pole.
30~ Length of polein ft.
CHI~ Codeword of the species

59~ Yeor of treatment,1959,

ASCU] code word of the praservative
g.E. used,

(Size of letter 1")

Brand with class and length
of pole (Size of letter 2")

GOVERNMENT OF INDIA

CENTRAL WATER & POWER GOMMISSION
RURAL LINE STANDARDS

FRAMING DETAILS

OF
wWOOD POLES
DRAWN REGOMMENDED
TRAOEDﬁ Nudo

GHEGKED /s APPROVEM’

SGALE wwil | NEWOELIL  IRE/G/2:08
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YOLUME OF WOOD POLE IN CUBIC FOOT PER FOOT LENGTH

BUTT END CIRCUM-
FERENCE IN INCHES

TOP END CIRCUMFERENCE IN INCHES

12 |13 |14} 15161718192 |2|2]|2383]|u
18 -126 134 | 142 | 151
19 135 | 143 | -152 | -160 | +170
20 144 | 1153 | -161 | -170 | -180 | -190
21 154 | -163 | 172 | 181 | 190 | -200 | -211
22 164 | +173 | -182 | -191 | <201 | 211 | -222{ 233
175 | 184 | -193 | 202 | -212 | 223 | -233 | -244 | 256
24 .186 | -195 | -204 | -214 | -224( 235 | -245 | -257 | -268 | -280
25 .197 | 206 | -216 | -226 | -236 | 247 | -258 | -269 v-zsl -293 | -306
26 209 | -218 | 228 | -238 | -248 [ 250 | 270 | -282 | -294 | -306 | -319 | -332
21 21| 230 | -240 | 250 | ‘261 | 272 | -284 | -295 | 307 | -320 { 333 | -346 | -360
. 233 | 243 | -253 | 263 | -274 | -285 | -297 | -309 | -321 | 334 | -347 | -361 | -374
246 | 256 | -266 | 277 | -288 | -299 | -311 | -323 | -335 | -348 | -362 | -375 | -389
259 | 269 | 279 | -290 { -301 | .313 | -325 | -337| -350 | -363 | 377 | -390 | -408
2 272 | 282 | 203 | -304 | -316 | 327 | -340 | -352 | -365 | -378 | -392 | -406 | -420
12 286 | 206 | -307| -319 | -330 | 342 | -354 | -367 | -380 | -394 | -408 | -422 | -436
3 .300 | -311 | +322| -333 | -345 | -357| -370 | -383 | 306 | -410 | -424 | -438 | -453
34 318 | -326| -337| 348 | 360 | 373 | -385 | 398 | 412 | -426 | -440 | -454 | -469
35 330 | -341 | 352 | 364 | -376 | -389 | -401 | -415 | -428 | 442 | -457 | -471 | 487
36 .345 | -356 | +368 | +380 | +392 | 405 | -418 | -431 | -445 | 459 | 474 | -489 | -S04
37 .361 | -372 | +384 | 396 | -408 | -421 | -435 | -448 | -462 | 477 | -491 | -s06 | .32

26 (continued)
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BUTT END CIRCUM-

TOP END CIRCUMFERENCE IN INCHES

FERENCEININCHES « 15 | 43\ 14 | 1s | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 2
38 377 | <398 | 400 | 412 | ‘425 ] 438 | ‘452 466 | 480 | 494 | -509 | <524 | -540
39 393 | 405 | 4171 429 | -442 1 -456 | <469 | 483 | <498 | <512 | 527 | -543 | <588
40 4101 4227 434 | 447 | -460 | 473 | 487 50 | 516 53t | -546} -562 | -578
) 4271 +439 | 452 | 464 | <478 ) 491 | 505 | -520'] 534 | -550 | -565 | .58t | 397
42 .. <444 | -457 | -469 | 482 | <496 | -510 | -524 | -538 | -553 | -569 | -584 | -600 | 617
EXAMPLE ;—

To find the approx. cubic contents of asalwoodpolo.SOfeetinlencth.

erence at the top end = 18 inches

Circumference at the butt end = SOinc

Read vertical column under 18 inches against 30 mches, which

gives +325 cu. ft. per foot length,

Total approx. cubical contents for 30’ pole = <325 30

MOPNDM
CENTRAL WATER & POWER COMMISSION

RURAL LINE STANDARDS
CUBICAL CONTENTS

WOOD POLES

Nsw DeLms

RE/G/2.07




APPENDIX 2-A
Example:

To decide the height and class of wood pole required for the construction of a composite rural line
of the type shown in drawing no. RE/G/3-10.

Assumptions:

The wood pole support is to carry one 11 KV single circuit line with 6/1/-083" A.C.S.R. and one
440 V, 3-phase, 5 wire distribution line with copper conductors, 6 S. W. G. for phases and 8 S. W. G.
for street lighting, Protective guard wires shall be of G. S. S. 7/14 S. W. G., which will be also used
for neutral. Construction of straight line type with a level span of 220 ft. maximum. Location being
in 10 Ibs. /sq. ft. wind region and along a street,

1. Calculations for determining the height of wood pole;
Distance from top of the pole to bottom 11 KV conductors (Refer. drg. no. RE/G/3-10) 1'—6"

Distance between 11 KV bottom conductors and L.T. line conductors (Refer drg no.

RE/G/3-10) . v . . 4'—0"
Maximum sag at 140° F and still air for 6 S.W.G. L.T. phasc (takmg same for guard w:re)
(Refer drg. no. RE/10/7-07, sag and tension chart, curve no. 1) .. 2'—4*
Distance from L.T. line conductor to the bottom of the L.T. cradle wire attachment (Refer.
drg. no. RE/G/3-10) .. . . . .. . B
(app.)
Dip of the cross lacing (Refer. drg. no. RE/G/3:10) .. .. . . '—9”
Minimum ground clearance as per L.E. Rules, 1956, for L.T. line along street (Rcfer drg.
no. RE/G/1-01) v .. i v o . . .. 18=0"
Length of pole required .. . : e . .. o 217"+

depth below ground.

Taking 6'—0” as depth below ground (Refer. drg. no. RE/G/2-05) for 35’ pole, the total
length of pole required =27"--7"46—0"
=33'--17",

Hence 34 feet pole is required.

Referring to table no. RE/G/2-05, we see that the standard lengths of poles are either 30’ or 35,
Therefore, 35 ft. pole is to be used.

2. Calculations for determining the class of wood pole:
From Drawing No. RE/G/7-08,

Wind load per ft. run on 6/1/-083" A. C. S. R, . . . 0-1383 1b.
Wind load per ft. run on 6 S. W. G. copper conductor .. . 0-1067 1b.
Wind load per ft. run on 8 S. W. G. copper conductor . . 0-0889 1b.
Wind load per ft. run on G. S. S. 7/14 S. W. G, conductor .. 0-1333 1b,
) g {l!o) at G. L. due to wind on 11 KV conductors and 11 KVguard wires: (Refer drg. no. RE[G/

Height of top conductor above G.L.=29-§
» ** 2 bottom conductors above G. L. = 275’
» » Guard wires above G.L. w 2633

K|
M2CWPC—5
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(1383 x 220 x 1 X 29-5)
(+1383 x 220 X 27-5 X 2)
(-1333 x 220 x 2 X 26-33)
898 + 1673 + 1544
- 4115 1bs. ft.

(ii) B. M. at G.L. due to wind on L.T. conductors and L. T. guard wires :
Height of attachment, h—=23-5 ft, for all L.T. conductors & h=22-5 ft, for guard wires.
Therefore, B. M. (:1067 X 220 x 3 x 23:5)

Therefore, B. M.

b+ + 0

+ (-0889 x 220 x 1 x 23-5)
+  (+1333 x 220 x 2 x 22-5)
= 1658 + 460 + 1320
- 3435 lbs. f1.
Thasefore, total B.M, at G.L, due to wind an both 11 KV & L.T. condusters end guard wires-:;tslsloﬁl-tr’i‘if,;)

Referring to Drawing No. RE/10/2:01 in 10 lbs, wind region a 35’ pole is tp be chosen, with a
minimum allowable B, M. of not less than 7550 1bs. ft.

Referring to Group C, a Class 5 pole has a strength of 7867 1bs. ft.
Henge Class 5 is sufficient.



Szcrion §
11 XV LINE QUNSTRUCTION—DRSIGNS

Drawing No. Description
RE/G/3-01 . 11 KV 3-Phase Cettrdotion, Span upto 350 feet.
RE[G/3-02 e 11 XV 3.Phase Construerion, Span 350—S00 feet.
REfA/308 .. 11 RV Domlie Crom Asm CoMtructien for 10°50° ange.
RE/G/3:04 11 Kv 3-Phase Construction, 30°-.88* angle, Vertical Configuration.
RE/G/3-08 i1 KV 3-Phase Consiruction, 30°—80° angle, Horizontal to Vertical Configuration.
RE/G/3-06 1f RV 3Phase Construction, §0°—90° angle, Vertical Configuratien.
RE/078-07 11 KV 3.Phase Censtraction, Dead-End.
RE/G/3-08 .. Detalls of Gross Azmw and Bresing for 11 KV lines.
RE/G/3-09 o v+ Commen Woed Pole Construstien for 11 KV & 400/230 Voit lines.

. RB/O1s 18 . Coton Wood Polk Constriction foy 11 KY & 4007250 Vot lines.
RE/G/3-11 . Tee-Oft Construction for 11 KV lines with Cut-Outs.
RE/G/3-12 . Tee-Off Construstion for 11 KV lines witheut Cut-Odts.

SacrioN 3
11 KV LINE CONSTRUCTION—DESIGNS

This Section deals with a few designs of single circuit 11 KV rural line construction on wood
poles. Although it is possible to have various configurations of conductors, only the triangular con-
figuration with a pole top pin has been considered, as this arrangement is more efficient in operation.
No overhead earth wire is provided in these designs.

Brief details of the drawings included in this Section are given below:—

RE/G/B&-OI
RE/G/3-02:

RE/G/3-03,
RE/2/3 ‘04

RE/G/3-06:

With a view to take maximum advantage of the undulating character of the terrain,
two types of triangular configurations, one for a span not exceeding 350 ft.
with 3’—6" long cross arm and the other for a span of 350'—500" with 4'—6”
long cross arm are illustrated in these drawings. The spacing of conductors has
been determined after taking into consideration the practice followed in India and
foreign countries. The construction of spans longer than 500 ft. would need special
consideration and hence has not been considered in this Manual. A detailed list
of line materials and quantities required at each pole is also indicated in the drawings.

The types of constructions as illustrated in these drawings with necessary guying
arrangements are recommended for deviations. The table below indicates the permis-
sible deviations in the route of transmission line of each type of construction and the
type of insulator to be adopted. In Drawing No. RE/G/3.03, a packing piece
between pole top bracket or pole top pin and the pole may be used, if necessary, to
maintain requisite clearance between the insulators.

33
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SI. No. Line deviation Type of Construction Insulators Drg. ref.
) ¢) 3 (C)) )]
1. From O* to 10° .. Single cross arm. Pin (steel) single. RE/G/3-01 or 3:-02.
2, From 10° to 30° .. Double cross arm. Pins (Steel) in tandem. RE/G/3-03.
3. From 30° to 60° .. Vertical construction. ~  Disc insulators with sus- RE/G/3-04.
pension clamps.
4, From 60° to 90° .. Vertical construction. Dis;: insulators with strain RE/G/3-06.
clamps.
RE/G/3-05: This drawing illustrates the method of changing the position of conductors from
horizontal to vertical configuration for taking an angle of 30° to 60°.
RE/G/3:07: -This drawing shows a suitable arrangement for terminal points and section ends.
RE/G/3:08: The details of various cross arms and bracings required for the construction of 11 KV
lines are given in this drawing. As far as practicable all framing of wood should be
done before giving the preservative treatment. However, where this is not possible
and drilling of holes is done at the time of erection, the drilled surface should be
covered by a mixture of Creosote and Tar or Ascu solution.
RE/G/3:09  These drawings illustrate two types of composite construction of 11 KV and 400/
& 230 Volt lines on a common pole, L.T. being in vertical and horizontal configurations
RE/G/3-10: respectively.
RE/G/3-11  Tee-off arrangement for tapping 11 KV feeder lines with and without cut-outs
& respéctively have been shown in these drawings.
RE/G/3-12:

.. Protective guards are shown only in Drawing Nos. RE/G/3-09 and 3-10. For others, arrangements
similar to those shown in Drawing No. RE/G/1-09 may be adopted.
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YL J
Ne . NoO. .
1T6M\0EQD Material ITEM o pan Material
o | | |Pole, trected wood. f ! 3| insulators pintype, I kV.
b | | [crossarm trected wood 4% 3x3-6. 9 {1 | Pin, pole top.
c | 6 | Bolts, moching, 5/8"xrequirediength.| n | 7 Woshers, m.s. 2x2i3 /16, 11/16" hole.
d | 2 | Pins,crossarm type li kv, a-3| 2 | Sockets for bracing,
e | 2 | Brocings wood.
o-|| 2 | Box-washers.
Note:

Configuration is suitadle for Sags upto 54°,

GOVERNMENT OF INDI&
CENTRAL WATER & POWER COMMISSION

RURAL LINE STANDARDS
It KV 3- PHASE CONSTRUCTION

SPAN UPTO 350 FEET

TR:ch REGOMMENDED”_‘:L@‘-"‘
CHECKED K APPROVEDﬁ' asina
SCALE:- =2 | IEVOELMI |RE/G/3: Ol




a‘w rcea Material & L Material
a 1 | Pole, treated wood. e | 2 | grocings wood.
b | 1 | crossarm treated wood 4"x3%4 6" | ¢ | 3 |4nsulators,pin type, |1 KV
¢ | 6 | Bolt machine,5/8" x required length | g | | | Pin,pole top.
d | 2| Pins cross orm type, Il kV. h | 7 | washers, m.s, 2°x 2"x 3/16", 1716" hole.
a-1| 2 | Box-washers. 03| 2 | Sochkets for bracing,
Now ¢ ' . |
mmmumrasmwmwm I;ENTRAEEYNE "?z«l : e Ppt %’é COMMISSION
* RURAL LINE STANDARDS

I KV 3 -PHASE CONSTRUCTION
SPAN 350 - 500 FEET.

DRAWN M2 . RECOMMEN%DW




Tk Matgrial «*’1?’ Mgjegial f
a [ { [Pete treated wood. t | 6 [insulators, pin typaithv.

' b |2 lcross arms tregted wood, 4"x3"<3- 6 g |2 |pins pote top, i

Fc | 8 Teoitroching 5/8" arequired length. h | 6 [Woshersms £738 % 3/(6,11/16" hoig.}|

(1 d | & [Pinscrossarm type If kV. o-1] 4 |Box washers, ' :
e [ 4 [Bracing wood. |o-2] 2 [wooden packing pieces,i yz*x2'kto}
a-4/ 2 [Flatm.s. Ilo-s 4 |[Sockets for bracing, ;ﬂ

"-‘blm.nslons given for 350 feet Span.

For 3%0-500 feet Spon oiter dimensions
gecording to Drewing No. RE /G/3.02,

Notae

Configuration ls sujtable for Sags upto 54°.

CENTRAL WATER & POWER COMMISSI

GOVERNMENT OF INDIA

RURAL LINE STANDARDS
Il KV DOUBLE CROSSARM
CONSTRUCTION FOR

10°-30° ANGLE

DRAWN , MA2.

cnecxyws

RECOMMENDED /Jui e
APPROVE

SCALE :("=2'

NEW DELNI
2.5 1957

RE/G/3.03
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Vied 4

8 |.
\LN‘/-Posiﬁon of guy

3'-‘10

. N
1 }\K»Posiﬁonofguy

3-6

ENLARGED ELEVATION.

Scale: 1"s 2 ft.

ENLARGED PLAN

Scale :- i"s | #1.
n'cu?..o'b Materiol lTEMu'?o Moteriol _4
a | |Pole, treated wood p | 3 {Glamp,suspension, two bolt type.
h |3 |washers,m.s.2%2'% 3/16',11/16 hole s | — |Guy, assemblies as required.
m | 3 [Shackls, anchor o [ 3 [Insulators,disc,l0.
w |3 [Bolts,aye,5/8" x required length.

GOVERNMENT OF INDIA
RURAL L INE STANDARDS

IHKV 3 PHASE CONSTRUCTION
30°-60° ANGLE
VERTICAL CONFIGURATION.

DRAWN COMMENDED MsBar

TRAGED .
CHEGKED APPROVEQ‘ AA afady
SCALE :— | g -isgp |RE/G/3.04
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’ GOVERNMENT OF INDIA
/ L CENTRAL WATER 8 POWER COMMISSION
3 - RURAL L INE STANDARDS
Il KV-3 PHASE CONSTRUCTION

NOTE :~ 30°-60° ANGLE, HORIZONTAL
TO VERTICAL CONFIGURATION.

RECOMMENDE D Fudausl

orrgngement as shown in Drg. No. RE/G/3.06 %:\CVN ‘:A/%‘ #,
APPROVE
Eﬁéﬁg_&w T

M2CWPC—6

For 60 to 90°use similor conductor
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‘GL__\ ‘L?Posiﬂen of guys

ENLARGED ELE VATION

(DETAILS AT AA)

Scale: "= 2 ft.
ENLARGED PLAN
Scale: 1" =| .

< GOVERNMENT OF INDIA
Tew PR TTYT :‘“” ; Lol CENTRALWATER B POWER COMMISSION
a oie treated woo

e v % RURAL LINE STANDARDS
- 5 2 5" nole.

n L6 woshenne 2 A0 R et {IKV 3 PHASE CONSTRUCTION
() 6 lnsu‘;otor.s disn 10" 60°~ 90°ANGLE
PR cwm'psm'om '{w‘; VERTICAL CONFIGURATION.
v Gonneciors.os re DRAWN We |REGOMMENDED Audaset

= : ad. TRAGED Atew -
[ - [Guy assem:lle:,as required. GHEGKEDYJQ..APPR VEDJ:‘*’“' -
w | 6 |Bolts,eye,5/8 xreqd, length. J§SCALE :(— 3-591'639' ]RE/G/3'°6




Position of guy

DETAILS AT AA

4 Scofe:-1c1F7
2-0" [ 30 )
A
q
o
h
-
) 7 \
PF Materiai T Material
o |1 [Pole, treated wood. o | 6] Insulotors disc, 10
b [2 [cross orms treated woud,4'x3'x5.6" q | 8] Clamps strain type
¢ |7 | Bolis machine 5,8 xrequired length. 1317 connectors.
¢ | | |Pole top brocket. s | - Guy ossemblies, 03 required.
e | 4 | grocings, wood. w|{ 6| Bolis eye 5/8, required length.
f 11 [insulotor pin type. 0-3 4| Sockets for bracing,
h [13 [washers ,m.s.2%2"x3/6, 11716 hole.
i |2 | Boits,double arming 5/8"xrequired lengtH
0-i} 4 | Box washers.

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION

RURAL LINE STANDARDS

it KV 3-PHASE CONSTRUCTION
DEAD -END

DRAWN M2
TRACED -
CHECKED K44

SCALE—

REGOMME::FD Jubmeat

APPROVE |
Qe i IRE/G/30T

-rerve







5-¢ .

chonnel 4'x2"

%

‘o' For oefa/s refor olry ue.
RE[G) 512 , For Fongent

. .2 locotiens RBIG/5-084 /e
ool inmsulotor \ o/; -nylc//oc:/h/ms. *
4007230 Volt lines.
e
age guord
[ __-Street light
. .’
[ )
] I L
/& . s H
ecas. Material ad A Material
a | | |Pole treated wood. 2 (1 {Spool type C.l. knobd for neutral.
b | 1 {Crossarm 4"x2"x5-6 Ul KV, stael. y | 2 |Ggradie wire attachment.
c [} [Bolts mchlao,.’}/snx required tenglh.
e gracing s tee'l.
t | 3 |insulgtors pin type (I KV.
g | | [Pinpole top, h | 9 |washersm.s, 2%2'%3/16, 11/16" hole.
I {4 {nsulators L. T.shackie type. d | 2 |Pins, crossarm type.

Note = NTRGOVERT'%%EN? 5;EI£JEIKMM s
AL WA a PO COMMISSIO
1. Moximum span to be limited to 220 feet
ANDA
os per Ruls no.95 of | £. Rules,ia56. RURAL _LINE STAMD L2t

COMMON WOOD POLE
CONSTRUCTION FOR 11 KV &

400/230 VOLT LINES.
|DRAWN RECOMMENDED/#M

TRACED
2 WislAPPROVE W«-w-‘\
CALE I'=2'| “2F 2847 IRE /3 /309 |




For dimengions A and § refer drawing nos.’

RE/G/4.03 and RE/G/4-07 respectively.
2. Maximum span to be limited to 220 feetos

perRule no.85 of |.E Rules, 956

e —
v b "
kv Line =S < Chonnel 4'x2"
N - Z.yY ....:_X\
. \? o ’ f b
SIN F N 59
\ \V/\e
2-9"
J61 8 S o A | 6’ !
- ‘ﬁ $ Vreet light phase
" [
s d @ i ! : i
400/230 Voltline}- - s/~ Channe! 3"x H
/__ . L _Neutrol
5% di| - . v/ 655 7714 swe
. *GSL 400
s
8
1
'l ,
ITelgre, Material e faeq Material
o || |Pole,treated wood g | ! |Pinpole top
b {1 Jcross arm,4'x2%5'-6"for 11 kV., steel h | § {Washers m.s,2'%2%3/16]11/16" hole.
¢ [10|Bolts,machine 5/8"xrequired tength. Yy | 4 |cradle wire attachment.
d | 2 |Pins,cross armtype 1k V b'11 lcrossarm 3"xy'x5' or 6', steel
e |2 |gracings, steel d' |4 |Pins crossarm type 4007230 Volt.
e’ |2 |Btacings, steel
B} f |3 [insulators pintypelt kV
t’| 4 |tnsulotors pin type,400/230 volt.
GOVERNMENT OF INDIA
Notes :- CENTRAL WATER& POWER COMMISSION,

3. Protective guarding for 400/230 volt suitable |DRAWN —RECOMMEND DM‘“““"
for copper conductors only. ESQ%E?D WHAPPROVE %
4- For Aji~oluminium conductors, refer drg.No. NEw “,_D,,,
RE/G/1-10. SCALE: — |- 25721565 [RE/G/3.10

RURAL LINE STANDARDS

COMMON WOOD POLE
CONSTRUCTION FOR (IKV AND
4007230 VOLT LINES.




SecTioN 4
400/230 VOLT LINE CONSTRUCTION—DESIGNS

Drawing No. Description

RE/G/4-01 230 Volt Line Construction.

RE/G/4-02 230 Volt Construction for Narrow Streets.

RE/G/4-03 400/230 Volt Construction, Horizontal Configuration.
RE/G/4-04 400/230 Volt Line Construction, Vertical Configuration.
RE/G/4-05 400/230 Volt Construction, 4-Way Junction Pole.
RE/G/4-06 Dead End Construction, 400/230 Volt Lines.

RE/G/4-07 Details of Cross Arms and Bracings for 400/230 Volt Lines.

SecTION 4

400/230 VOLT LINE CONSTRUCTION—DESIGNS

This Section deals with the construction of rural feeders of 400 Volt three phase or 230 Volt single
phase erected on wood poles. For supplying electric power to agricultural pumping sets, flour mills
or rural industries, a three phase supply is necessary; while for domestic loads of lighting, fans and alike,
single phase is needed. Brief details of the drawings included in this Section are given below:—

RE/G/4-01:
RE/G/4-02:

RE/G/4-03:
RE/G/4-04:

RE/G/4-05:
RE/G/4:06:

RE/G/4-07:

This drawing illustrates single phase construction with additional provision for street
lighting.

This drawing presents a typical construction for narrow streets, where owing to the
short width a side arm construction is preferable.

In this drawing a horizontal configuration for 400/230 Volt, three phase line is shown.
Street light phase may be provided at the top of the pole, if required. Horizontal
type of construction is generally more economical than the vertical type for three
phase feeders erected elsewhere than along or across any street.

This drawing illustrates a vertical configuration for a three phase circuit. This type
of construction may be adopted, where due to various reasons it is not possible to
adopt a horizontal configuration. Vertical configuration is more convenient for tapping
purposes.

This drawing illustrates a junction pole for 4-way 400/230 Volt lines with vertical
configuration.

This drawing illustrates the construction for dead-ending three phase 400/230 Volt
feeder at terminal points or sectional ends with vertical configuration.

The details of various cross arms and bracings required for the construction of 400/
230 Volt lines are given in this drawing.

As far as practicable all framing of wood cross-arms should be done before giving
the preservative treatment. However, where this is not possible and drilling of holes
is done at the time of erection, the drilled surface is to be covered by a mixture of
Creosote and Tar or Ascu solution.

In the above drawings no protective guards are shown. If they are required, arrange-
ments as shown in Drawing Nos. RE/G/1-08 and RE/G/1-10 may be adopted.
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2%6

Street light

phase.
.__..? 3 b
Neutrat
Tt _.L_
\F ™~ S
- - T" ! SRR
- 'ﬂ_:a"' o
7 o
A v
- c
/h
L\\ c
/-fa
__L_/i/__.__ A
“EN -1 Materiol BTEN o Materiol
a | | [Poietreatad wood. t | 1 [Spooi type,C.1.Knob for neutral,
b | i |crossarm treated wood 4"x3'x2-6" |s-1 | | [Bracket, pole top, N
¢ | 6 [Bolts machine 5/8'k rocquired length. | & | 2 |Brocings stee! ot 1Y4x1/4"
{d |2 |Pins crossarm type.
I f 2 [insulctors, pin type.
[h 6 [washers,m.s 2%2X3/16" 11/16" hole.

NOTE :~
All metal ports and neutral to be earthed
ot each pole.

“LAE STANDARDS
230 V‘OLT LINE
GONSfRUCTlON
RIRECOMMENDED Judasur

oo ap
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-

y
Material Mdteriol
a |1 |Pole,treoled wood. f Spool type ci knob for neuiral
b |1 |Grossarm trested wood 4% 3'x3~6"
¢ |4 |Bolts machine,5/8" xrequired length
d |2 |Ppin cross orm type .
e | ¢ {Bracings steel f insulatnrs pin fype,
h 15 [Washers m.s.2%2"x %16, 1§ hole.
NOTE :=

All metal parts and neutral tobe earthed ot each pole.

[ GOVERNMENT OF INDIA

CENTRAL WATER A POWER GOMMISSION
RURAL _LINE_STANDARDS
230 VOLT CONSTRUGTION
FOR
NARROW STREETS.

DRAWN 4777
PRACE DA RECOMMENDﬁWM_
CHEGKED M4 | APPROV EDT annr ag~otiy

SCALE-1=2' | /%5 %57 |RE/G/4.02]

M2CWP.C.—7

‘_'
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Street light phase if required.

Item R ead Materra! T Material
Pole treated wood. h | & |Washers ms. 2%2"x3,6", 11/16"hole.
Crossarm, treated wood. t {1 {Spool type, C.1.knobd for neutrol.

Bolt, machine 5/8"x required length.

Bracings,0s required.

-.mn.ouog

6
3 | Pins crossarm type.
2
3

Insulators pin type.

: . GOVERNWENT OF INDIA
Sag in inches |HOTZOMe SPOCng CENTRALWATER 8 POWER GOMMIS S ION
T e RURAL _LINE STANDARDS
31~48 18" | 18" 400/230 VOLT CONSTRUCTION
49-58 24" | 24
HORIZONTAL  CONFIGURATION.
NOTE :- |
" : DRAWN 0=
:ac:n;:,l|:orts and neutral tobe earthed ot TRACEDM/"’!F* RECOMMENDED ~,
' GHECKED 15 |APPROV E ff aornr gty
SCALE™-[72"] TEWDELHI'TRE/G/403
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¢
oad)
a

1
™~

.

|. For detoils of bolt and shackle assembly,

Refer Drg.Nos. RE/G/5-1285 - 0O4respectively.

2.All metal paris and neutral to beaarthed ot each pole.

o-7
' -
— A
TANGENT LOCATION ALL ANGLE LOCATIONS
et e Material Material
e | | {Pole, trected wood. o | | | Pole,treated wood.
¢ | 5|Bolts, mochine, 5/8"x required length. c | 8| golts ,machine, 5/8"xrequired length.
i | 4|Insulotors, spool type. [ { 4] Ingulators, spool type
h |10 washers ms, 2% 2'%3/16", 11/16" hole. h | 8] washers ms, 2%2%3/16; 11/i6" hole.
4 |1 | Spool type c.l. knob for neutral. i | Spooltype c.l.knod for neutrol
h=}. 8 | Woshers m.s, | M round)ii6" hole. n | 5| Shockle type assembly.
075 G.1. pipe 3/4" dlo, 12" long.
| GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION
Y] RURAL LINE STANDARDS
Spacing " x Ruling Span.
. 400/230 VOLT LINE
8 Upto 220 feet.
12" 220 — 300 feet CONSTR UGTION
‘ VERTICAL CONFIGURATION
Note:- DRAWN "M ecOMMENDED Aud~~{

TRAGED A{lssd : i
CHE OKED Wb| APPROVEDD e frm

SCALE:-1=[] 15" o ¢s |RE/G/4-04
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Qe

g0

I

(=
L]

n
1_/

= Neanil bt

d
/___

4 é‘h‘r//— Street light phose

ENLARGED PLAN

Materigl

Materiol

Pole treated wood.

8

insulators spool type.

e

2 |Spool type c.i knob tosr.neutral.

10

golts machine, 5/8 "xrequired length K

5 [Jumpers

10

Woshers m.s. 2'%2"x3/1611/16" hole.

370—":

10

Shackle type aossemblies

NOTES i~

I. For vertica! spacing between conductors,
- refer prg.No.RE /G/4.04.

2. All metal parts and neutral to be eorthed at

each pole.

VERNMEN INDIA
CENTRAL WATER 8 POWER GCOMMISSION

RURAL LINE STANDARDS

400 /230VOLT GONSTRUGTION
4-WAY JUNCTION POLE

DRAWN.
TRACED.oPAex=t
GHECGKED.uA

RECOMME ﬁﬂ%
APPROVED

SCALE ~1" 2'

N:w D!LNI ‘ RE/G/ 4(25




57 58

|

|
Z
‘ﬁ |

i Street light phase.
: £ “Neutral

)

ENLARGED PLAN.

Materia!. Material.
a | | |pole,treated wood, s |— |Guy ossemblies as required.
i ] 4 |insulators, spoof I,/pe n | 4 |Shackle type assemblies.
¢ | 4 |Bolts, mofhma R/B X requued lenqith. {w [ | [Bolt, eye 5/8 x required length.
h | 5 |Waoshers,m.s.2"x2' £3/16,Ji,16" hole. |
NOTES=

I. For guys refer Dfg. No.RE/6/6.02.
2. For vertical spacing between conductors,refer prg.No. RE/G/4.04,
3. All metal parts and neutral to be earthed ot eoch pole.

GENTRAL WATER B POWER oS
RURAL _LINE_STANDARDS

DEAD END CONSTRUCTION

400/230 VOLT LINES.

Y aAR
DRAWN\/ RECOMMENDED. <772 et

ora
Q_H_E___K_Ep w‘ APPROVE :
SCALE 1'=2. |"¥r50857 LRLGM 06







Section §
INSULATORs AND FITTINGS

Drawing No. Description

RE/G/5-01 .o .. Pin Insulator for 11 KV Lines.

RE/G/5-02 .. Disc lasulator for 11 KV Lincs.
RE/G/5-03 .. Pin Insulator for 400/230 Volt Lines.
RE/G/5-04 . .. . .. 400/230 Volt Shacklc Insulator Assembly.
RE/G/5:05 . .. .. .. Details of 11 KV Cross Arm Type Pin.
RE/G/5-06 .. .. . .. Details of 11 KV Pol¢ Top Pin.

RE/G/5-07 o . .. .. Pole Top Bracket for 11 KV Lines.
RE/G/5-08 . . .. .. Cross Arm Type Pin for 400/230 Volt Lines.
RE/G/5-09 . .. .. .. Pole Top Bracket for 400/230 Volt Lines.
RE/G/5-10 .. .. .o .. Suspension & Strain Clamp and Shackle Anchor—Details.
RE/G/5:118 . .. .o .. Pole Hardware Details.

RE/G/5-12 .. .. .. .. 400/230 Volt Spool Insulator with Bolt.

SECTION §

INSULATORS AND FITTINGS

This Section deals with the detailed drawings of porcelain or toughened glass insulators and fittings
required for 11 KV and 400/230 Volt rural lines.

RE/G/5:01  The former drawing deals with the shell for 11 KV pin insulator, while the latter
& gives details of the disc type insulators for 11 KV lines. Pin insulators are recom-
RE/G/5-02: mended for use on straight runs and up to maximum of 10°* deviation; while pin
' insulators in tandem may be used up to maximum of 30°. The disc insulators
are intended for use at pole positions having more than 30° angle or for dead-ending

11 KV lines. Standard discs of 10" 53" size, clevis type have been adopted.

The basic impulse level of the 11 KV lines and equipment and the switching surge
at the peak value being 87 and 35-8 KV respectively, the following flash over values
for the 11 KV insulators are recommended for normal use.

Type of Insulator
Flash over values ~

Pin Disc Type )
Dry flash over .. . .. . .. 10KV 80 KV
Wet » 7 .. . . .. 40KV 0KV
Impulse flash over (positive) .. .. .. HOKV 125 KV

These ratings for insulators may be used where conditions are favourable. For
more onerous conditions, higher rating may be used. These insulators shall be in
accordance with Indian Standard when the same are finalized and issued.
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RE/G/5-03:

RE/G/5-04:

RE/G/5-05:

RE/G/5-06:
RE/G/S-07:
RE/G/5-08:

RE/G/5-09:
RE/G/5-10:

RE/G/5-11:

RE/G/5+12:
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This drawing gives complete details of a pin insulator suitable for 400/230 Volt lines
for crossearm type of constructions.

This drawing illustrates shackle type L.T. insulator assembly with ‘U’ strap and cotter
pin, which is required at angle and dead-end positions for 400/230 Volt lines, at all
locations with vertical configuration.

This drawing details a cross arm type galvanized steel pin suitable for 11 KV line pin
insulators. The maximum working load for the pin shall be 400 lbs. based on a
factor of safety of 2 on yield stress.

This drawing illustrates a pole top pin for 11 KV lines made either from mild steel
angle or channel sections. The pins are rated for 400 Ibs. working strength.

The design of a pole top bracket for 11 KV lines has been shown, which is an alter-
native design to that shown in Drawing No. RE/G/5-06.

This drawing details a cross arm type galvanized steel pin suitable for 400/230 Volt
line pin insulators, The maximum working load for the pin shall be 400 Ibs.

The design of a polc top bracket for 400/230. Volt lines has been shown.

The drawing details suspension and strain clamps and anchor shackle, suitable for
11 KV lines.

The drawing illustrates different kinds of pole fittings, such as double arming bolts,
eye bolts, machine bolts and curved and round washers, usually required for wood
pole construction.

This drawing illustrates the method of fixing a spool insulator to the pole with a bolt,
instead of ‘U’ strap, for use at tangent locations with vertical configurations only.

'll'his js an alternate design to that shown in drawing No. RE/G/5-04 for tangent
ocation,
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Threads as specified

-

approx,

'.
4%

»
./-___---- -
cvmmmeden
N

I. Material :- Porcelain or toughened glass.
2. For details of pin,refer Drg. Nos.RE/G/5-05 and 5.06 .

3. Minimum dry flosh over = 70kV.
Minimum wet flash over = 40k V.
Impuise fiosh over +ve =1iOkV.

4, Minimum leckage distonce:= 9 Inches.
5. Mechanicol strength. =3,000 Lbs.
{Minimum gquaronteed)
6. for other charocteristics and particulors refer general specification
for 1} kV pin type insuiators.
Insulator similor to EEI—-NEMA Stondord class 55 =4 .

NOTES: -

I. This rating is recommended for use where conditions are fgvouradble. For more
ongrous conditions, o higher rating is recommendad.

2. All insulotors to be in accordance with Indian Stondards, when these

aorg finglized dngd issued.
GOVERNMENT OF INDIA
CENTRAL WATER B POWER COMMtSSIOM
RURAL _LINE STANDARDS
~ PIN INSULATOR

FOR
it KV LINES.

DRAWN -

TRACED L=
GHECKED Y13 [APPROVE DR asricrreing
SCALE: — | Ng¥ BELHI. {RE/G/5.08 -

M2CWPC.—8
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M.S.washer 116"
/ Split pin.
W
. . ;‘\.
) e
5%
ok
1. Type:-
Ccap and pin, clevis and eye.
2. Moteriol :-

Porcelain or toughened glass.

3. For hard ware detoils, refer Drg.Nos.RE/G/5-10 and 5.11

4. Minimum dry flash over =80 kV
Minimum wet flosh over =50kV
impulse flash over +ve z|125kV

5. Minimum leakage distance =il inches

6. Mecthanical strength =15,000 Lbs.

(Minimum guaranteed)

7. For-othgr churacteriatics énd pdrticulors refer
general specification.
Insutdtor similor to EE|- NEMA standard closs —
SR ~e

NOTES:-(’

. This roting is racommended for use where condi-
tions ars fovourable.!For more onerous conditions,
a higher roting is recommended.

2. altinsuiotors to be in oceordance with indian
Blandards, when ttiese ore finalized and issued.

| "GOVERNMENT OF 'INDIA '

CENTRAL WATER 8 POWER COMMISSION,
RURAL LINE STANDARDS

DISC INSULATOR FOR
it kv LINES.

DRAWN RECOMMENDED Julsass- )
Tmo%:
CMECKED [ub APPRovEDi’»-—-'-—Q‘

SCALE = | NEWDELMI Ip¢/G/8.02
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4" (approx)

T 7

3" uipprox.y——————.'*
( Material..

Porcelain or toughened glass

2 For details of pin refer Drg. No.RE/G/5'08
3 Minimum dry flash over = 28kV

Minimum wet flash over 14 kV
4 Mechanical sirength 200Lbs

TNOIA '
. CENYRAL WATER 8 POWER COMMISSION
{ Minimum guaronteed) ! RURA WE_STANDARDS

5. For other characteristics and ’
particulars refer general specticction PIN INSULATOR FOR
NOTE =- 4007230 VOLT LINES

all losulaters to be in accordance with . RECOMM!‘:?W

Indian Standords,when these arefinclized
ond lssuad.
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®7\ 1716 Hote.

=T
o —]
Insulotor No.l is to be used for
oll tocations for copper conductors
ond for tongent locotions of
YL A.C.S.R.ond All-aluminium
] conductors,

from @

/8"4 /4" Cotter pin
ith hole tor split

\

Dio. spool
insulator.

o

insulator No. 2 is preferoble for
ACSR and all-Aluminium

conductors at angles and dead

i

L B J end locations.

Moterial--

| Spool Insulator - - - Wet process porcelain. The assembled
piece shall have on ultimate strength of not less than
3000 pounds.

‘U' Strap 8 Cotter pin----Both hot dip galvanized.
2  Minimum dry flash over = 28 kV

Minimum wet flashover = [4kV

: GOVERN% NT OF IN }‘AA
NOTE:- CENTRAL WATER :EQWER 55 M|§§%‘QN
Al Insulators to be in accordance with RURAL L//V SMNDAR

Indion Standords when these are 400/230 VOLT SHACKLE
finolized ond issued.
INSULATOR ASSEMBLY

DRAWN %2~
TRACED Y| RECOMM Jgo/;" “]

CHECKED W APPROVE

V

SCALE —— |M& 2% ]RE/GLS 04
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XWosher 2'ke"x 3z6"

Threads as specified to
suit the insulotor.

T
_L. .

{
L Lead head 44

Type: Pin with small lead heod.
Moximum working lood = 400 Ibs.

Breaking strength= 800 Lbs. on yield stress.
Material :- Forged steel, galvanized.

GOVERNMENT OF INDIA
CENTRAL WATER 8 POWER COMMISSION

RURAL _LINE STk RD.
DETAILS OF llkv. CROSSARM

TYPE PIN
[DRAWN 22T REGCOMMENDE
mAcso;gﬁ

CHECKED Kb | APPROVER] ci—on g™
SCALE — | %7 4~57 |RE/G/5-05
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Threads os specified « Lead heaod
to suit the insulator\—'i b

=
==

o

+ l & 8

2l ik A5 ‘1’41‘
(b)

. MATERIAL.
Pressed steel.Lead fip shall not be brittle and sholl be pesfectty
bonded to steel.
(a) Size of channel =3'xl3 L 4
(b) . . angle =2L x2— X+
2. Working load _400 Lbs

3. Breaking strength.= 800 Lbs. on yield stress

GOVERNMENT OF INDIA.
[CENTRAL WATER 8 POWER COMMISSION.

NOTE - .
For oiternate design refer Drg. No. RURAL LINE fTANDARDS
RE/6/507 DETAILS OF Ilkv POLE

TOP PIN.
TRA JWREGOMME:@,
CHECKED ¥® |APPROVE
SCALE — | Za-a-57. 1RE/G/5 05
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“O-{+ e
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/—M .8.FLAT 2V2x1/8
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. U
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B
N
L L)
/
Scale. Holf Full Size _-%W‘—

NOTE :~

For olternagte  design

refer Drg.No. RE /G/506

GOVERNMENT OF INDIA

[DRAWN "2
TRAGED o™
CHECKED K13

POLE TOP BRACKET
FOR
It KV LINES

APPROVE J‘/‘* A fma il

|CENTRAI, WATER 8 POWER GCOMMISSION!
RURAL LINE STANDARDS

RECOMMENDED /1ot

L

}:./(;/b__ﬂ




Threods as specified to}’, /Vlosher 2'x 2"x 3/16"
sult the insulotor. ’
u ‘M-L— N1 4
e ) .
- 1
At ' -
| % 3% ] |
| i
TYPE:-

Pin with steel head.

Moximum working load = 400 Ibs.

Test lood of 800 Ibs. not to produce permanent
set of deflection more than | /8 inch.

Material.
Forged steel, galvanized.

CENTRA| WATER 8 POWERCOMMISS ION ]
RURAL LINE STANDARDS
CROSSARM TYPE PIN
FOR
400/230 VOLT LINES.

ORAWN “ZZTRECOMMEN DA

TRACGED /2
CHECKED M APPROVE D sa~—ag—-b

SCALE :Ygfu!l ;I;_}_. s7 ' |RE/G/5-08
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A

| 7[__.C.JH

[1]
11/18 HOLE
Y

11/16" HOLE
] - G:é?
T . ;
l’_z-———d

4
3'/2”

11/16" HOL E———_ |

"
NS.FLAT 2"Xx1/4

s

. __J!_ —}

e

kY

. s
Scale: Holft Full Size "%%}'—

E;;TRAL WATER 8 POWER GOMMISSION

RURAL LINE STANDARDS

POLE TOP BRACKET
FOR

400/230 VOLT LINES
RAWN S2AETRECOMMENDED

TRAGEDY% -—
APPROVEDH ~ose ada ot

SCALE—— | WEW,OFLRT TRE/G/5-09
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g otter pin with a
. split pin
. .
=4
&
u“‘ @
'L 6 approx . L3/8"BOIT-
SUSPENSION GCLAMP
*(Suitoble for conductors of diameters from .16 to .40inch.)
— L/_ T ’ 2
«\\‘r . >Z ‘ 5/8" otter pini |
" |- T e ‘ g
E=E " = "
- 6_approx. | —
. B
» o
u : !
= i
3 SHAGKLE ANCHOR
=
_t

STRAIN CLAMP

( Suiteble for conductors of diameters from .16 to .40 inch)
Add 0.5 inch for aiuminium tape.

i ini i 3 F INDIA.
All parts to be designed for minimum ultimate T G OVFR'EI’M;I%T p

RURAL _ LINE S 7 4/‘.’:)/1/‘?05
SUSPENSION & STRAIN CLAMP
AND
SHACKLE ANCHOR — DETAILS.

ORFAN. RECOMMENDED. 27y fenvi]
rmmoﬁﬁ

i Note. For copper and ala*‘ir'um liners odd Q.2inch 1o .;rr'\ﬁmx/ APPROVEDS stme o4 =
concugisr Cameler SCALE— | 6Tl 5r" IRE/G/5.10

T
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2'% 2'% 3/16" Washers 2"x2'x 3,16 Washers
Std.Whit. Threods. / i
4 A
C_- , L}
L_ Required length. i ! _J
-

5/8" DOUBLE ARMING BOLT
WITH WASHERS.

2"x 2™ 3/16" Washer

Welding Std. Whit Threads Lock Nut.
m t il N\ P/ u
U o — — AN

' b

Required length
5/8" EYE BOLT

I
>

Required length

X

Std. whit Threads

R 7 B '
) t |

5/8"BOLT 2'x2' k316" Washer

.

1,

"
~Jhsp ||,
&y

i h 4
I~ ROUND WASHER b
2" SQUARE WASHER¥*

Materiol :- GOVERNMENT OFf INDIA
T CENTRAL WATER & POWER GOMMIS S1QR
E Kild steal gaivanized, 28/33 ton quulity, RURAL LIMNE STANDARDS

rgfer1.S. 226~1950
POLE HARDWARE

F une flat washars whera recuired. DETAILS.

¢ DRAWN REGOMMENDED fffeBasesss

| TRACED e
wemsnw”ﬁpg vV
_ o o ' o SCALE ¥ 20% 19~ |- 59 RE/G/5.11
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" 2"x2"x316" wqshers
1¥4 round woshe_ — q\
1 "

! —
S
N .
3/4°G.1. Lipe
/24’

Required length

A
A

-—Tv

Notes:-

I. Spool insulotor with bolt to be used for
tongent locotions only.

For locaotions with a slight deviation use
shockle insul otor assembly as shown in
Drg. No. RE/G/5:04.

2

GOVERNMENT OF INDIA ‘
TRAL WATER & POWER COMMISSION|

RURAL LINE STANDARDS
400/230 VOLT
SPOOL INSULATOR

WITH BOLT.
RE COMMENDED J-uA=

CHECKED £18|APPROVED & astasagradl

[scaLe: — | N DELHY [RE/G/S 12



SectioN 6
GUYING DETAILS

Drawing No.

Description
RE/G/6+01 Guy Assembly—Details for 11 KV Lines.
RE/G/6:02 Guy Assembly—Details for 400/230 Volt Lines.
RE/G/6-03 Details of Guy Materials.
RE/G/6-04 Selection of Wood Poles for Guy Locations for 11 KV Lines.
RE/G/6-05 Selection of Wood Poles for Guy Locations for 400/230 Volt Lines.

~——

SECTION 6

GUYING DETAILS

Drawings illustrating the details of guying arrangements are presented in this Section.

RE/G/6-01:

RE/G/6:02:

RE/G/6-03:

RE/G/g 04
RE/G/6-05:

In this drawing details of a guy assembly for rural 11 KV lines are illustrated. A
wooden insulator has been provided in the guy, to protect human or animal life, that
may come in contact accidentally with the guy during breakdowns or lightning dis-
turbances. Anchor details for two types of soils which are generally met with in
plrac;icq, are illustrated separately. An alternative design for wood log anchor is
also given.

Details of guying installations are illustrated for 400/230 Volt lines using vertical
configuration. The position of guys when one, two or three guys are to be used, is
also shown therein. The guys shall be earthed by connecting with the earthed neutral
wire.

This drawing gives details of turn-buckle and stay rod, wood insulator and guy hook
which are required for a guy assembly.

These ready made tables enable selection of suitable class of wood pole, at each guying
location of 11 KV and 400/230 Volt lines respectively. The suitability is to be
determined under two different stresses produced at each guying location, viz.,
(i) bending, and (ii) buckling. The maximum allowable tension 1in the guy for each
class of pole under the above mentioned stresses is indicated in these Tables.

7516
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Regured Length

8"

/8"
DETAILS OF TURNBUCKLE & STAY ROD.
Scole: 3"= 1 ft.
3-9” |
! ‘ 1
-
»
Thimble  ty"dicn | P2 009 L \
é‘”/‘;_ 7/':?/’:5 2 o Arcing Hovn. /r;;’};‘.’,,",’”;;e'}g:z, ,/2":/3 o

WOODEN GUY

|
INSULATOR . |

J
SN
r

Scale: "= (ft,

///‘ ”/70/6 4

GOVERNMENT OF INDiIA
TRA| WATER_8 POWER COMMISSION|

RURAL LINE STANODARDS

GUY HOOK

Scale: |, Full size.
/2

DETAILS OF GUY
MATERIALS.
RECOMMENDE D Aud~

G|APPROVEDT Ann
e £ “ =lZ"IRE/ G /6-0:3'l




TasLs No. 1
SUITABILITY OF WOOD POLES UNDER BENDING

Angl;otzf Guy Angle;;f. Guy
Class of Pole
Guy tensfon in lbs. up to
5 2367 | 1673
4 3372 2383
3 4625 3269
2 6156 4352
1 8106 5731
TasBLE No. 2

SUITABILITY OF WOOD POLES UNDER BUCKLING

Pole 25 feet Pole 30 feet
Group A Group B | GroupC Group A ' Group B Group C
Classof | Angle | Angle | Angle | Angle | Angle | Angle | Angle | Angle = Angle | Angle | Angle | Angle
Pole | of Guy | of Guy | of Guy | of Guy | of Guy | of Guy | of Guy | of Guy | of Guy | of Guy | of Guy | of Guy
30° 45° 30° 45° 30° 45 | . 30° 45° 30° 45° 30° 45°
Guy tensionin | Guy tensionin | Guy tension in Guy tensionin | Guy tension in Guy tension in
1bs. up to Ibs. up to 1bs. up to Ibs. up to Ibs. up to Ibs. up to
5 1,537 | 1,882 | 1,998 | 2447 l 3,197 | 3914 1,082 | 1,324 ] 1,534 ‘ 1,879 | 2,413 | 2,956
4 2,317 | 2,836 | 3,190 3,906 ' 4,907} 6,008 | 1,617 | 1,981 | 2,251 | 2,724 | 3,651 | 4,472
3 3,331 | 4,079 ’ 4516 | 5,529) 7,225| 8,847 | 2,540 | 3,110 3,379 | 4,138 ] 5,307 | 6,500
2 4,517 5,531 { 5,940 7,274 | 10,224 | 12,520 3,383 4,141 4,393 5,380 I 1,437 9,109
1 6,697 | 8,201 ' 8,651 | 10,593 ‘ 14,138 | 17,313 | 4950 ! 6,062 | 6,322 7,743 | 10,799 | 13,223
Notes— GOVERNMENT OF INDIA

For Selection of suitable class of wood poles, first obtain the tension in
the guy for particular conductor by reference to appropriate table and
then choose the class of pole for the required strength from the above

two tables as follows :—

1. For horizontal configuration refer both the tables, sclection to be
based on the lower value.
2. For vertical configurati

on refer table No. 2 only.
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CENTRAL WATER & POWER COMMISSION

RURAL LINE STANDARDS
SELECTION OF WOOD POLES
FOR GUY LOCATIONS

FOR 11 KV LINES.
ScALB | New Derut RE/G/6.04
29-12-58




Tanrs No. 1

REGARDING SUITABILITY OF WOOD POLES UNDER
BUCKLING—SAME AS IN DRG, NO. RE/G/6-04.

Notes—

For Selection of suitable class of wood poles, first obtain the tension in the guy for particular conductor by
refeirenoe g.ouappropriate table and then choose the class of pole for the required strength from the above two
tables as follows :—

1. For horizontal configuration refer both the tables, selection to be based
on the lower value.

2. For vertical configuration refer table No. 2 only.

M2CWPC—10
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GOVERNMENT OF INDIA
CENTRAL WATER & PowerR COMMISSION
RURAL LINE STANDARDS
SELECTION OF wOOD POLES
FOR GUY LOCATIONS
FOR 400/230V. LINES

SCALE New DeLHI

RE/G/6.05

SUITABILITY OF WOOD POLES UNDER BENDING
Angle of Guy Angle of Guy
30° 45°
Class of Pole .
Guy tension in 1bs. upto
s 3787 2677
4 5400 3818
3 7564 5348
2 10,149 75
1 13,267 9380
|
TapLe No. 2



SecTION 7

CONDUCTORS
Drawing No. Description
RE/G/7-01 .. .. .. Physical Properties and Electrical Characteristics of A.C.S.R.
RE/G/7-02 .. .. .. Physical Properties and Electrical Characteristics of Copper Conductors.
RE/G/7-03 .. - .. Physical Properties and Electrical Characteristics of all-Aluminium Conductors.
RE/G/7-04 .. . .. Physical Properties and Electrical Characteristics of Galvd. Steel Conductors.
RE/G/7-05 .. .. .. Voltage Regulation, 11 KV Lines, A.C.S.R. & Steel Conductors.
RE/G/7-06 .. .. .. Voltage Regulation, 11 KV Lines, Copper Conductors.
RE/G/7-07 .. .. .. Voltage Regulation, 400/230 Volt Lines, Copper & all-Aluminium Conductors.
RE/G/7-08 .. .. .. Wind Load on Conductors in different Wind Regions.
RE/G/7-09 .. .. .. Checking Sag, Stop Watch Method.
RE/G/7-10 . .. .. Sags for Stringing, Ruling Span 150 ft.
RE/G/7-11 .. .. .. Sags for Stringing, Ruling Span 175 ft.
RE/G/7-12 .. .. .. Sags for Stringing, Ruling Span 200 ft.
RE/G/7-13 .. .. .. Sags for Stringing, Ruling Span 220 ft.
RE/G/7-14 . . .. Sags for Stringing, Ruling Span 250 ft.
RE/G/7-15 . .. .. Sags for Stringing, Ruling Span 300 ft.
RE/G/7-16 .. .. .. Sags for Stringing, Ruling Span 350 ft.
RE/G/7-17 .. .. .. Sags for Stringing, Ruling Span 400 ft.
RE/G/7-18 = .. .. .. Sags for Stringing, Ruling Span 500 ft.
SECTION 7
CONDUCTORS

This Section presents tables and charts to be used for the selection and installation of conductors on
rural lines.

Considering the amount of power transmitted, permissible voltage regulation and the amount of
power losses economically desirable, the following conductors are recommended for 11 KV and 400/230
Volt lines.

11 KV Lines :
(i) A.C.S.R.
6/1/-093” and 6/1/-132"
(6/1/-102" and 6/1/-118" may also be used, if necessary).
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(ii) Stranded Copper Conductors.
3/-104" and 3/-147"

11 KV Spur Lines :

(i) A.C.S.R.
6/1/-083"

¢ii) Hard Drawn Bare Copper Conductors.
8 SSW.G. and 6 S.W.G.

(iii) Steel Conductors.
G.S.L. 400 and G.S.L. 600.
(G.S.S. 7/14 S.W.G. may also be used, if necessary).

400/230 Volt Lines :

(i) Mard Drawn Bare Copper Conductors.
8§ S.W.G. and 6 S.W.G.
(4 and 2 S.W.G. may also be used, if necessary).

(ii) All-Aluminium Conductors.
3/-118%, 3/-132” and 3/-144".
(7/-119" and 7/-122" may also be used, if necessary).

It is specifically recommended that all-Aluminium conductors should be used in place of copper
conductors as far as practicable for 400/230 Volt Lines.

RE/G/7-01 to
RE/G/7-04 :

RE/G/7-05 &
RE/G/7-06 :
RE/G/7-07 :
RE/G/7-08 :

RE/G/7-09 :

RE/G/7-10 to
RE/G/(7:18 :

Physical properties and electrical characteristics of the above conductors are given
in these tables.

In these charts, KW-Miles at 80% and 1009, power factors with 1239 voltage
regutation are shown for 11 KV lines for A.C.S.R. & steel and copper conductors
respectively.

In this chart KW-Miles at 80% and 1009, power factors with 59 voltage regulation
are shown for 400/230 Volt lines for copper and all-Aluminium conductors.

Wind loads per foot run on conductors in different wind pressure regions for A.C.S.R.,
copper (Solid and Stranded), all-Aluminium & steel condu-'- s are given in this
table.

Values for checking sag by stop-watch method are given in this table.

In these tables, sags are given for stringing conductors at any actual span having
ruling Span of 150, 175, 200, 220, 250, 300, 350, 400 and 500 feet.

Ruling Span can be calculated from the following formula :

Ruling Span
in feet L13+143+ L33+ .......... +1L,3

- \ Li+Lptlgt ooeeeennnn.. 4L,

Where Ly, Ly, Ly, and L, etc. are actual span lengths in feet.

For practical purposes, exact determination of the ruling span is not necessary.
The following empirical formula gives a fairly close estimate.

Ruling Span = Average Span-+# (Maximum Span—Average Span).



PHYSICAL PROPERTIES

Standard Stranding & Wire Diameter . Ultimate
Nominal in inches. Diameter of the Conductor Weight Tensile

Copper Eq. Strength
Area.

Sq. inches | Aluminium Steel. Inches mm. Lbs/mile Kg/Km. Lbs.
0-02 6/-083 1/-083 0-249 6:32 3003 84-6 1720
0-025 6/-093 1/-093 0-279 7-09 377-0 106:0 2100
0-03 6/-102 1/-102 0-306 7-77 453-5 127-8 2500
0-04 6/-118 1/-118 © 0-354 8:99 606-0 170-7 3310
0-05 6/-132 1/-132 0-396 10-06 759-4 2140 4110

ELECTRICAL CHARACTERISTICS
Standard Nominal . Reactance in ohm per mile for equi-
Copper Eq. Area. Resistance at 140°F. valent spacings
Sq. Inches Ohms per Ohms per 100 321In. 45 In.
Mile Metres
81 Cm. 114 Cm.
0-02 2-568 1:596 -591 622
0-025 2-046 1:271 +580 611
0-03 1-701 1:057 -570 -601
0-04 1-271 0:790 -555 -587
0-05 1-016 0-631 -544 <575

Refer 1. S. 398-1953

8¢

GOVERNMENT OF INDIA

CeENTRAL WATER & POWER COMMISSION
RURAL LINE STANDARDS
PHYSICAL PROPERTIES AND
ELECTRICAL CHARACTERISTICS

OF A.C.S.R.

ScALE

7-10-58

New DeLut I RE/G/7.01




PHYSICAL PROPERTIES

|
Ultimate
Diameter Nominal area Weight Tensile
. Strength
Size _
Inches mm, Sq. Inches Lbs/mile I Kg/Km. Lbs.
10 SWG 0-128 3:25 0-013 .261-9 73-8 816
8 SWG 0-160 4-06 0-020 409-2 115-3 1237
6 SWG 0-192 4-88 0-029 5892 166:0 1734
4 SWG 0-232 5-89 0-042 8602 2424 2469
2 SWG 0-276 7-01 0-060 1217-4 343-0 3381
3/-104” 0-224 569 0-025 522-8 147-3 1518
3/-147” 0-317 8:05 0-050 1044-0 2942 2915
ELECTRICAL CHARACTERISTICS
Resisltgénflg at Reactance in ohm per mile for equivalent spacings.
Ohms/ 10:1In. {15:1In. | 18:6In. {22-7In. |30-2In. |32:0In. | 45-0 In.
Size Ohms/ 1000 :
mile. Metres 26 Cm. 38 Cm. 47 Cm. 58Cm. [ 77Cm. |81 Cm. 114 Cm.
10 SWG 3:977 2-471 0-536 0-578 0-599 0-619 0-648
8 SWG 2-543 1:580 0-514 0:555 0-576 0-596 0-625 0-634 0-665
6 SWG 1-764 1-096 0-495 0-536 0-557 0-578 0-607 0-615 0-647
4 SWG 1208 0-750 0-476 0-517 0:539 0-559 0-588
2 SWG 0-853 0-530 0-459 0:500 0-521 0-541 0-570
3/-104" 2:026 | 1:259 | 0-614 | 0-645
31477 1-013 0-629 0-578 0-610
GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION
RURAL LINE STANDARDS
PHYSICAL PROPERTIES AND
ELECTRICAL CHARACTERISTICS
OF COPPER CONDUCTORS.
Refer 1.S. 282—1951
ScaLe New DeLut | RE/G/7.02
7-10-58
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PHYSICAL PROPERTIES

Standard Stranding Calculated Ultimate
Nominal & Equivalent Tensile
Copper Wire Dia. Over-all Diameter Area of Weight Strength
Eq. Area Aluminium
f
Sq. Inches Inches Inches mm. Sq. Inches | Lbs/mile Kg/Km, Lbs.
0-020 3/-118 0-254 6-45 0-0324 205-4 57-9 800
0-025 3/-132 0-284 7-21 0-0405 257-0 72-4 980
0-030 3/-144 0-310 7-87 0-0482 305-9 86-2 1150
0-040 7/-110 0-330 8:38 0-0658 415-7 117-1 1630
0-050 7/-122 0-366 9-30 0-0809 511-3 144-1 1960

ELECTRICAL CHARACTERISTICS

Resistance at 140°F Reactance in Ohm per mile for equivalent spacings

Stranding —
& Ohms per 10-1 In. 15:1 In. 18:6 In. 22:7 In. 30-2 In.

Wire Dia. Ohins per 1000

Inches mile. Metres 26 Cm. 38 Cm. 47 Cm. 58 Cm. 77 Cm.

3/-118 2-541 1-579 -481 -523 <544 364 .593
3/-132 2-031 1-262 -470 511 -532 552 -581
3/-144 1-706 1-060 - -461 <502 <524 +543 573
1110 1-252 0-778 448 <489 510 530 - 559
7/-122 1-017 0-632 438 -479 -500 -520 +549

GOVERNMENT OF INDIA

CENTRAL WATER & POWER COMMISSION
RURAL LINE STANDARDS
PHYSICAL PROPERTIES AND
ELECTRICAL CHARACTERISTICS
OF ALL-ALUMINIUM CONDUCTORS

ScaLe New DeLu1 RE/G/7.03
Refer LS. 398—1953. 8.10-s8 !




PHYSICAL PROPERTIES

.. Diameter of the conductor Weight Ultimate
Designation — A \ — A — tensile strength
Inches mm. Lbs. per mile Kg/Km. in Lbs.
*G.S.L. 400 0-170 4-32 400 112-7 1200
*G.S.L. 600 0-207 5-26 600 169-1 1800
+G.S.S. 7/14
S.W.G. 0-240 610 636 179-2 2450
ELECTRICAL CHARACTERISTICS
Resistance at 140°F Reactance in Ohms per mile for
equivalent spacings.
A v
Designation . 000 ,—32 In. 45 In.
. Ohms per 1 A
Ohms per mile Metres ~ Y
81 Cm. 114 Cm.
G.S.L. 400 16-67 10:36 5:84 5-88
G.S.L. 600 11-11 6:90 4-81 4-84
G.S.S. 7/14
SW.G. 10-97 6-82 1-70 1-73

*Refer 1. S. 279—1951.
Refer B. S. 183—1938. -

-—

GOVERNMENT OF INDIA

CeNTRAL WATER & POwBR COMMISSION
RURAL LINE STANDARDS
PHYSICAL PROPERTIES AND
ELECTRICAL CHARACTERISTICS

OF GALVD. STEEL CONDUCTORS

SCALE New DEeLHI

! RE(G/7.04
7-1-59

£9.90







Wind load in Lb. per foot run on conductors in different
wind regions
A

Conductor Particulars Size of con- Diameter in

ductor inches 10 Ibs. 15 Ibs. 20 lbs. 30 Ibs,
per sq. ft. per sq. ft. per sq. ft. per sq. ft.
( 6/1/-083" 0-249 0-1383 0-2075 0-2766 0-:4149
I 6/1/-093” 0-279 0-1550 0-2325 0-3100 0-4650
A.CS.R. .. i 6/1/-102" 0-306 0-1700 0-2550 0-3400 0-5100
6/1/-118" 0-354 0-1967 0-2951 0-3934 0-5901
[ 6/1/-132# 0-396 0-2200 0-3300 0-4400 0-6600
{ 8§ S.W.G. 0-160 0-0889 0- 1534 0-1778 0-2667
Copper (Solid) . 6, . 0-192 0-1067 0-1601 0-2134 0-3201
i 4, 0-232 0-1289 0-1934 02578 0-3867
2, ., 0-276 0-1533 0:2300 0:3066 0-4599

Stranded copper .. 3/-104” 0-224 0-1244 0-1866 0-2488 0-3732
{ 3/-1477 . 0-317 0-1761 0-2642 0-3522 0-5283

3/-1187 0-254 0:1411 0-2117 0-2822 0-4233

J 3/-1327 0-284 0-1579 0-2369 0-3158 0-4737

Stranded Aluminium 3/- 1447 0-310 0-1722 0-2583 0-3444 0-5166
l 7/-110" 0-330 0-1833 0-2750 0-3666 0-5499

[_7_/~ 1227 0-366 0-2033 0-3050 0-4066 0-6099

( G.S.L. 400 0-1688 0:0938 0-1407 0-1876 0-2814

Steel .. G.S.L. 600 0-207 0-1148 0-1722 0-2296 0-3444
(L-(—}SS 7/14SWG  0-240 0-1333 0-2000 0-2666 0-3999

ForMuULA—
Wind load on conductor=2/3xd /12xPx S Ib.
Where d=dia. of conductor in inches.
P=Wind pressure in Ibs. per sq. ft.

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION'

S=Span in ft.
RURAL LINE STANDARDS
WIND LOAD ON CONDUCTORS
. . . IN
For map of wind regions, refer Drg. No. RE/G/10-01. DIFFERENT WIND REGIONS

SCALE i New DEeLHI ’RE/G/7.08
6-10-58

M2CWPC—11 97



Amount of Sag
A

Amount of Sag
A

Time in — -~ Time in Seconds — —
Seconds Inches Cms, Inches Cms.
20 5-3 13-5 5-8 45-1 114-6
2-2 6-5 16-5 6-0 48-3 122-7
2-4 7-7 19-6 6-2 516 131-1
2-6 9-1 23-1 6-4 54-9 139-4
2-8 10-5 267 66 58-4 1483
3-0 12'1 30-7 6-3 62-0 157-5
3-2 13.7 34-8 7-0 657 1669
3-4 15-5 39-4 7-2 69-5 1765
3-6 17-4 44-2 7-4 73-5 186-7
3-8 19-3 49-0 76 17-5 196-9
4-0 21-4 54-4 7-3 81-6 207-3
4-2 23-7 602 8-0 86-0 218-4
4-4 26-0 66-0 8-2 90-0 228:6
4-6 28-4 72:1 8-4 94-0 238-8
4.8 30-8 78:2 8-6 99-0 251-5
5-0 33:6 85-3 8-8 104-0 264-2
52 36-3 92-2 9-0 109-0 276-9
5-4 39-1 99-3 92 113-0 287-0
5-6 42-2 107-2 9-4 118-0 299-7

METHOD OF CHECKING SAG BY STOP WATCH:

Strike the conductor a sharp blow close to the support and simultaneously

start the stop watch.

When the vibration wave has returned to the support the third time, stop
the watch and note the elapsed time.

Then refer to the above table for the sag.

Check the actual sag from the appropriate sag and tension chart.

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSIO
RURAL LINE STANDARDS

CHECKING SAG
STOP WATCH METHOD

i
ScaLe |

NEw DeLHI
6-7-57

l RE/G/7.0!
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TUAL SPAN S AG IN INCHE S

IN FEET

100 . 2 2 3 3 4 4 4 5 5 6 6 7 7 8 8 8 9 9
110 5 2 3 3 4 4 5 5 6 6 7 8 8 9 9 10 10 11 11
120 3 3 4 4 5 6 6 7 8 8 910 10 11 12 12 13 13
130 3 4 5 5 6 7 8 8 9 1011 11 12 13 14 14 15 16
140 3 4 5 6 7 8 910 10 11 12 13 14 15 16 17 17 18
150 4 5 6-7 8 910 11 12 13 14 15 16 17 18 19 20 21
160 5 6 7 8 9 10 11 13 14 15 16 17 18 19 20 22 23 24
170 S 6 8 9 10 12 13 14 15 17 18 19 21 22 23 24 26 27
180 6 7 9 10 12 13 14 16 17 19 20 22 23 24 26 27 29 30
190 6 8 10 11 13 14 16 18 19 21 22 24 26 27 29 30 32 34
200 7 9 11 12 14 16 18 20 21 23 25 27 28 30 32 34 36 37

e —
standard ruling spans as adopted here are 150, 175, 200, 220, 250, 300, 350, 400 & 500 Ft.

“or any other ruling span, the sag for actual span may be calculated as follows :—

(i) Read sag (S) for the desired ruling span for the particular
conductor of the stringing temperature, from the respective

sag and tension chart
Actual span \ 2
(i) Then, sag for the actual span= (————-) xS.
Ruling span

GOVERNMENT OF INDIA
CENTRAL WATER & POWER CoMMISSION
RURAL LINE STANDARDS

SAGS FOR STRINGING
RULING SPAN 150 Ft,

ScaLe l New DELH1 'RE/G/’
6-6-57
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ACTUAL SPAN

S AG INTINCHES

IN FEET
125 3 4 4 4 5 6 6 7 7 8 8 9 9 10 10 11 11 12 12
135 4 4 5 5 6 7 7 8 8 9 10 10 1t 1f 12 12 13 14 14
145 4 5 5 6 7 8 8 9 10 10 it 12 12 13 14 14 15 16 16
155 5 5 6 7 8 9 9 10 11 12 13 13 14 15 16 16 17 18 19
165 5 6 7 8 9 10 11 12 12 13 14 15 16 17 18 19 20 20 21
175 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
185 7 8 9 10 11 12 13 15 16 17 18 19 20 21 22 23 25 26 27
195 7 9 10 Il 12 14 15 16 17 19 20 21 22 24 25 26 27 29 30
205 8 10 11 12 14 15 16 18 19 20 22 23 25 26 27 29 30 32 33
215 9 Il 12 14 15 17 18 20 21 23 24 26 27 29 30 32 33 35 36
225 . 10 12 13 15 17 18 20 21 23 25 26 28 30 31 33 35 36 38 40

Note—

1. Standard ruling spans, as adopted here are 150, 175, 200, 220, 250,300, 350,400 &500 Ft.
2. For any other ruling span, the sag for the actual span may be calculated as follows :—
(f) Read sag (S) for the desired ruling span for the particular

conductor, at the stringing temperature from the respec-

tive sag & tension chart.

(i) Then, sag for the actual span:(

Actual span

Ruling span

2

xS.

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION
RURAL LINE STANDARDS

SAGS FOR STRINGING
RULING SPAN 175Ft.

SCALE RE/G/7.11

New DELHI
5
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ACTUAL SPAN S AG IN I NCHES

IN FEET
150 . .. 5 6 6 7 7 8 8 9 10 10 11 11 12 12 13 14 14 15 15 16
160 .. .. 6 6 7 8 8 9 10 10 It 12 12 13 13 14 15 15 16 17 17 18
170 . .. 7 7 8 9 9 10 1t 12 12 13 14 14 15 16 17 17 18 19 20 20
180 .. .. 7 8 9 10 1! Il 12 13 14 15 1S 16 17 18 19 19 26 21 22 23
190 .. . 8 9 10 11 12 13 14 14 15 16 17 18 19 20 21 22 23 23 24 25
200 . .. 9 10 11 12 13 14 1S 16 17 18 19 20 21 22 23 24 25 26 27 28
210 .. ‘e 10 11 12 13 14 15 17 18 19 20 21 22 23 24 25 26 28 29 30 31
220 .. . 11 12 13 15 16 17 18 19 21 22 23 24 25 27 28 29 30 31 33 34
230 . .. 12 13 15 16 17 19 20 21 22 24 25 26 28 29 30 32 33 34 36 37
240 .. .. 13 14 16 17 19 20 22 23 24 26 27 29 30 32 33 35 36 37 39 40
250 .. .. 14 16 17 19 20 22 23 25 27 28 30 31 33 34 36 38 39 41 42 44

Note:—

1. Standard ruling spans as adopted here are 150, 175, 200, 220, 250, 300, 350, 400 & 500 Ft.

2. For any other ruling span, the sag for actual span may be calculated as follows :—

(i) Read Sag (S) for the desired ruling span for the particular
conductor at the stringing temperature from the respective

sag & tension chart.

(i) Then, sag for the actual span=(

Actual span

Ruling span

)

2
X S.

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION
RURAL LINE STANDARDS

SAGS FOR STRINGING
RULING SPAN 200 Fr.

RE/G/7.12

SCALE , New DELHI
7
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SECTION 8
TRANSFORMER INSTALLATIONS

Drawing No. Description

RE/G/8-01 Single phase Transformer Installation for isolated loads.

RE/G/8-02 Pole mounted Transformer with Cut-Outs (11/-4 KV and up to 100 KVA).

RE/G/8-03 Pole mounted Transformer with Gang-operated Switch and bare fuses (11/-4 KV and up to

100 KVA).

SecTiON 8
TRANSFORMER INSTALLATIONS

This Section deals with the transformer installations for supplying loads in the rural areas.
The most economical and suitable type is the pole-mounted outdoor bushing type transformer sub-

station.

Considering the nature and extent of loads to be supplied in rural areas, the normal transformer sizes
reqpxred will be of 15, 25, 50 and 100 KVA of three-phase and 5, 10 and 15 KVA of sihglc-phase. The
designs for mounting the above transformers have been given in the following drawings :—

RE/G/8-01 :

RE/G/8-02 :

RE/G/8-03 :

In case of small single-phase irrigation pumps located in isolated areas or small
villages where only domestic load is to be supplied, use of single-phase 11 KV/230
Volt step down distribution transformer is recommended, provided there is no
likelihood of development of load requiring three-phase supply for a long time
Such a transfomer can be erected on the nearest pole of 11 KV line, as shown in this
Drawing.

This drawing illustrates the details of the double pole structure for mounting three-
phase transformer of capacity up to 100 KVA.

To economize on the cost of rural sub-stations, gang-operated switches on the
primary side are eliminated as permitted under the Indian Electricity Rules (1956)
and instead, cut-outs are provided. Although protection by lightning arrestors is
indicated in this drawing, it may be omitted in such cases where the incidence of
lightning is small and operation experience is in favour of such omission. Provision
of one set of lightning arrestors for protection of a group of small transformers (say
4 or 5) situated closely may be considered in areas where lightning incidence is small.

Low Tension side is protected with triple pole-fuse-switches of adequate capacity on
each feeder. These are fitted in distribution boxes mounted at convenient heights
on the same structure to facilitate easy operation. Wherever it is necessary, separate
main fu(sies mounted on the transformer have to be used. The location has been
indicated.

Two independent grounds, as required by the I.LE. Rules, are provided to earth the
neutral of the secondary of the transformer, lightning arrestors, all the metallic parts
of structure, switches and transformer. These grounds are to be installed in accord-
ance with the Drawing No. RE/G/10-07 and be so maintained that at all times, the
earth resistance shall not exceed 10 ohms.

This is a slightly costlier arrangement but has certain advantages in operational
facilities. This construction is alternative to Drawing No. RE/G/8-02 showing gang-
operated switch and horn-gap fuses in place of drop-out or other cut-outs,

{80}
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SECTION 9

SERVICES
Drawing No. Description.

RE/G/9-01 Single Phase Service Short Lead.
RE/G/9-02 Single Phase Service,
RE/G/9-03 Single Phase Service Meter and Fuse-Board.
RE/G/9-04 Single Phase Service Meter and Fuse-Board.
RE/G/9-05 3—Phase Service Connection for Small Industries.
RE/G/9-06 3—Phase Service Connection for Small Industries.
RE/G/9-07 3—Phase Service Connection for Irrigation Pumps,
RE/G/9-08 3—Phase Service Meter and Fuse-Board.
RE/G/9-09 3—Phase Service Meter and Fuse-Board.
RE/G/9-10 Swinging Bracket for Services—Details.
RE/G/9-11 Particulars of Weather-proof Service Wires.
RE/G/9-12 Fuse Size Chart.

SECTION 9

SERVICES

This Section deals with different types of service connections. The details cover 400 Volt, three-phase
and 230 Volt, single-phase supplies, the normal loads in the rural areas being agricultural pumps, small
industries and domestic lighting.

RE/G/9-01 :

RE/G/9-02 :
RE/G/9-03 :
RE/G/9-04 :

RE/G/[9-05 :

RE/G/9-06 :

RE/G/[9-07 :
RE/G/9-08 :

M2C.W.P.C.—12

.Single-phase service connection to a residential house located very near the pole

is shown in this drawing. Supply is given by a twin core weather-proof V.L.R. cable
attached to a galvanized steel wire, with wire clips and lead tape.

This drawing shows a single-phase service connection by means of a twin core
weather-proof V.LR. cable supported by a galvanized steel wire.

Single-phase service meter and fuse-board are detailed in this drawing, showing m.s.
cover for the fuse and meter terminals.

An alternative to the Drawing No. RE/G/9-03, showing a complete hinged wooden
box for the meter and fuse.

The drawing shows a three-phase service connection for small industrial loads by
means of two twin-core weather-proof V.I.R. cables supported- by a galvanized
steel wire.

An alternative arrangement is shown to the Drawing No. RE/G/9-05, using one 4-core
weather-proof V.LLR. cable.

The drawing shows a three-phase service connection for an agricultural pump set.

Three-phase service meter and fuse-board are detailed in this drawing showing m.s.
cover for the fuses and meter terminals.

117



RE/G/9-09 :
RE/G/9-10 :
RE/G/9-11 :

RE/G/9-12 :

118

An alternative to the drawing No. RE/G/9-08, showing a complete hinged wooden
box for the meter and fuses.

This drawing gives the details of a swinging bracket which is commonly used for
connecting services.

Particulars like resistance, current rating etc. of weather-proof wires required for
connecting various services are given in a tabular form.

Sizes of fuse wires required for various ratings, usually adopted for service connec-
tions have been detailed in a tabular form.
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V.LR. INSULATED WEATHERPROOF WIRES FOR SERVICE CONNECTIONS

Nominal area Number and Dia- Approximate Dia- Standard Current
meter of wires meter of strand Resistance rating
Square inch Inch Inch Ohms per mile Amps
at 20°C

-002 3/-029 <062 22-14 5

-003 3/-036 078 14-36 10

T 007 7/-036 .108 6-139 29

Note —

Current rating based on L.E.E. Regulations.

M2C.W.P.C.—14

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION !

l
RURAL LINE STANDARDS |
PARTICULARS OF |
WEATHER-PROOF SERVICE
WIRES. l

{

J

New DELHI

{ RE/G/9.11
|~ 24-7-57
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SINGLE PHASE THREE PHASE

B.H. P. 230 volt full Fuse Rating Fuse size tin- 400 volt full Fuse Rating Fuse size tin-
of motor load current cu. wire load current cu, wire.

g, 5 Amps. 5 Amps. 35S.W.G.

g g 0 . 10, 29

v 5 . 5, 5,
4 H.P 1-0 ,, 3 . 38 . 0-3 Amp. 3 Amp. I8S.WG
P » -8 ,, 3 " 38 " 0-7 3 , 38 ’

e 35, 5, s, 12 3, TR
3 " 48 5 ' 35 » -7, 3 ” 38 »
10 62 ,, 8-5 ., 30 " 2.0, 3 ” 38 "
13 . 87 10-0 ,, 29 » 2.8, 3 . 38 »
20, 11-8 15-0 ,, 25 " 35 ., 50 35 »
3¢ 17-5 20 » 23 . 50 ,, 85 30 )
50, 240 9, N 80 100 P

v S 120 150, 25 .
10 " 15-0 200 ,, 23 v
15 ” 22:0 290 ,, 21 '
20 " 290 ,, 38-0 19 »
3 . 42-0 ,, 530 ,, 18 »
0 560 ,, 650 ,, 17 "
50 71-0 78-0 ,, 15 ”

Based on information given in the I. E. E, Regulation,

12th Edition, 1950, Table 21.

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION

RURAL LINE STANDARDS
FUSE SIZE CHART

i 1
SCALE New DELHI | RE/G/9.12
25-7-57 |




Section 10

MISCELLANEOUS
Drawing No. Description
RE/G/10-01 .. .. . .. Map of India showing recommended max. wind pressures.
RE/G/10-02 .. . . .. * Map of India showing recommended temperature variations.
RE/G/10-03 .. .. .. .. Method of Jointing or Splicing Wood Poles.
RE/G/10-04 .. .. . .. Method of Binding A. C. S. R, using Flat Armour Tape.
RE/G/10-05 .. e .. .. Splicing Guide for A. C.S.R.
RE/G/10-06 .. .. .. .. Details of Foundation with Kicking Blocks.
RE/G/10-07 .. .. . .. Earthing Arrangements for Special mﬁ"“"
RE/G/10-08 .. .. . .. Conversion Table—Inches to Centimetres.

SecTiON 10
MISCELLANEOUS

. i the carlier
Drawings of a miscellaneous nature which could not find an appreprate place in any of
nine Sections in this Manual, have been included here.

Brief details of the drawings included in this Section are given below:—

fon i esi
RE/G/10.01 .. The Map of India shows recommended wind pressures for adoptxo:lwi 1:dth;rissugr2
of overhead power lines. India has been divided into three ded that for a
regions of 15,20 and 30 lbs./sq.ft., but it has been recommen the map, the
major portion of the area falling in 15 Ibs. region miarked don n the basis of
rural lines upto and including 11 KV may be designed O
10 1bs./ sq. ft. only,
oy esign

RE/G/10.02 The Map of India shows recommended temperature variations ef:l(’, tlxl::a;llm ugm
of overhead power lin¢s. India has been divided mto.thrce iSPF and 150
and minimum temperatures of 130°F to SO'F; 140°F to limits for 8
309F. Appropriate maximum and minimum temperature 15 for conduc-
particular area may be adopted for calculation of sags and tensio
tors according to the zone in which it falls.

e ici ood

RE/G/10.03 This drawing depicts the recommended method of jointing °'hs§hf2rn g,'\oiv;,ning
poles. This is considered to be quite a cheap and efficient met (;m'cnsth at the
wood poles. This type of joint has been tested for satisfactory
Forest Research Institute, Dehra Dun.

RE/G/10.04 This drawing details the method of binding A. C. S. R. using ﬁgt armour tape
on a pin insulator. Both side-groove and top-groove bn;dmg.s have
shown. A table indicating the sizes of armour tape and tie wire together
with their lengths required for various A. C. S. R. sizes is also given.

M2CWPC—15 131



RE/G/10.05
RE/G/10.06

RE/G/10.07

RE/G/10.08

132

. This drawing shows the method of splicing A. C. S. R. with metal sleevés.
. This drawing gives details of the foundations with kicking blocks, where required,

for ordinary and loose soils.

If the resistance of earth is high and if it is desired to have a better earthing for any
special location, the arrangement shown in this drawing is recommended.

A conversion table from inches to centimetres has been provided for ready use so
that conversion to metric system is facilitated.
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Two layers of fiot armour
tape to be wraopped oround
in oppostte directlons.

-’

SIDE GROOVE BINDING

Two loyers of flat arrmour

tape to,bewrapped
around in opposite

directions.

Approximate length

GOVERNMENT OF INDIA
CENTRAL WATER 8 POWER GOMMISSICH

RURAL | INE STANDARDS
METHOD OF BINDING A.C.S.R.
USING
FLAT ARMOUR TAPE.

AWN “+RECOMMENDED W
TRAGED

Sze of | cond. Size of [Slze off ™4 "\ kv lines.
the pis. | Atmour Tie Marmour [ Tie
Conuctor, : Tape. |[wire, | Topeuti wire

inches inches JSWG.! Feet Feeat
6/17.083"1 .249 | -05x-30 | 8 | 6.0 4-5
6/17.093" .279 | .05x.30| 8 | 6.0 | 4.5
ens.-102" -306 |,05x.30 | 6 7.0 5.0
6/1/-118"| .354 | -05x-30| 6 | 8.0 5.0
6/1/-132"] -396 | .05x.30 | 6 9.0 5.0

- GHEOKEDw APPRQVED('
SCALE +— | "Feté-ss 1E/G/IQ.
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- - ; _ '\—;‘gtz.

= e ryrrya G
‘ I
l__ 4 Teists _l l‘ 4 Twists |
| | . wists |

For A.C.S.R upto 6/1/.118" size .

FIG. ‘A’

1/31length 1/3length i/3 length 173 length 1/3 length 1/31e19th
l.—..*q.——- ———1—————-—-1 !-)—-——-1-—— ———u-Tn-— —u-‘

} |-Twist |—-Twssts 2-Twists 2. Twists ETwlsts 1-Tule?. '
S—ﬁi?:z:zzﬁzzz zzz:imﬁ =

3rd 2nd, st 41th S th ' 6 th

For sizes of 6/1/132"ond larger A.C.S.R.

FiG. '8’

Note—
Give eoch sleeve 4 or4t complete twists distributed as shown in fig'g',
This requires three different settings of the twisting wrenches. Make
these in the order shown in the sketch,

At the end of the joint the wrenches should not be piaced closer than
174" to the end of the sleeve.

gefore moking joint be sure that inside of tubes and ends of cable 10 be

inserted In tubes, aore free from dirt ond oxide etc. in cther words-
perfectly clean.

SPLICE SHALL NOT BE WITH-IN 10 FEET FROM INSULATOR
OR 25 FT. FROM DEAD END.

RURAL _LINE STANDARDS
SPLICING GUIDE
FOR
A C.S. R

GOVERN
ENTRAL WATER 8 POWER COMMISSION|

RAWN "2 |RECOMMEN E
PPRQVE
___IscALE— | 7% czze"TRE/G/i000!
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FOUNDATION DETAILS
FOR_ORDINARY SOIL
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7

1 i | | gurved washer
i3 : | golt 3/4"
i/ s 4%8%4' long
- §<
: if there is o slight deviation in the

|
B tine, the top kicking block should
' be on the inside.

4'%x8'%2' long.

FOUNDATION DETAILS
EQR LOOSE SOIL.

MER NDTA
GENTRAL WATER 8 FOWER GOMMISSIO
RAL _LINE STANDARDS

DETAILS OF FOUNDATICN
WITH KICKING BLOCKS

ﬁr“ffo‘?o TARECOMMENDE Dfdpsbo-ro=™ |
CHECKED & APPROVE' A
SCAl Fiwn| MW DEF T TREG DG

T TIY TH L, teee s - aar
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Salt piaced in circular

Salt is placedin a circuior

trench about the rod butn¢?

in direct e¢bntact. The crys'=':

are graduolly dissolved by
surfoce wdters and the

copperwire 6SWG %
5/8"golt

1"dia. G.1.pipe —— o
{ preferably perforated)

or G..rod.

8-0-

ORDINARY SOIL

Staple
/

copper wire 6 SWG

R IL] SCGXN

-
A ,V\Z&\Var’ N7

EETEY
TR
‘.o...‘ .-.‘_'..‘."'
"“'-‘.A-"_‘<

/copper wire 6 SWG. trench and covered
with earth :
e 3l0

i =%

solution is carried into the
most useful orea of earth
surrounding the elecirode.

In all cases the earthing resist

ance shall not exceed 25 ohms
if this is not obtained by one

driven ground,two or more
grounds may be instolled .

! o

» . o

>

——— i
ALTERNATE A - 1 '

S RO

GOVERNMENT OF INDIA

oo Irmeram g R o e e

{
aew .'.w—m—-‘m!

crtaem e

CENTRAL WATER 8 POWER GOMMISSION

Two 50 feet long G.1. wires burled in 18"deep

RURAL _LINE STANDARDS

EARTHING

ARRANGEMENTS

FOR SPECIAL LOCATIONS.

trenches crosswise ( Size 4 SW.G.) '
¢ DRAWN_ (5" JRE COMMENDED /Fudac
TRAGED
SCALE-~n | S °5 JRE/G/1G-0%

[ et ¥ EOPIE Y
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3 6
In. Cms. In. Cms. | In. Cms. | In. Cms. | In. Cms. In. Cms.
1/4 64 19 48-26 40 10160 61 154-94 82 208-28 103 261462
172 1-27 20 50-80 41 104-14 62 157-48 83 210-82 104 26416
3/4 1-91 2] 53:34 42 10668 63 160-02 84 213-36 105 26670
1 2-54 22 55-88 43 109-22 | 64 162-56 85 215-90 106 269-24
2 5-08 23 58-42 44 111-76 65 165-10 86 218-44 107 271-78
3 7:62 24 60-96 45 114-30 66 167-64 87 220-98 108 274-32
4 10-16 25 63-50 46 116-84 | .67 170-18 88 223-52 109 276-86
5 12-70 26 66-04 47 119-38 68 172-72 89 226:06 110 279-40
6 15-24 27 68-58 48 121-92 69 175-26 90 228-60 111 281-94
7 17-78 [ 28 7112 49 124-46 70 177-80 91 231-14 112 28448
8 20-32 ‘ 29 73-66 50 127.00| T 180-34 92 233-68 113 287-02
9 22-86 30 7620 51 129-54 72 182-88 93 236-22 114 28956
10 25-40 i1 78:74 52 132-08 73 185-42 94 238:76 115 292-10
11 27-94 32 81-28 53 134-62 74 187-96 95 241-30 116 294-64
12 30-48 33 83-82 54 137:16 75 19050 96 243-84 117 297-18
13 33-02 34 8636 55 139-70 76 193-04 97 246-38 118 299:72
14 35-56 35 88-90 56 142-24 77 195-58 98 248-92 119 302:26
15 38-10 36 91-44 57 144-78 78 198-12 99 251-46 120 304-80
16 40-64 37 9398 58 147:32 79 200-66 | 100 254-00 121 30734
17 43-18 38 9652 59 149-86 80 203-20 | 101 256-54 122 309-88
18 45.72 39 99-06 60 152-40 | 81 205-74 [ 102 259-08 123 312-42

M2CWPC—-400—31-5-60—(Sec. I)-—GIPF.

GOVERNMENT OF INDIA
CENTRAL WATER & POWER COMMISSION
RURAL LINE STANDARDS
CONVERSION TABLE
INCHES TO
CENTIMETRES

Scarz } New Dz | RE/G/10.08
0 2757
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