


I,
• _. "<-: 1_ • .4, , / ••The typ~:/,of.Jo~nt shall _be suitahle for~ the .tyPe -of

cable. as:..i?erTable V and shall be specified in _the r

-Tender ,S$l.Sd1.i11eof Work ,~, -
2.7. 8 'Jointi~g proce<t,u.re

While it would be necessary-to follow strictly the
/instructions~f,or j.oilltingfurnished by the manufactur-

ers' of cables and jQ:int'kits, a brief on the jointing
/proc,edures ~s;.given for general guidance in Appendix F.

2.8 TESTI:NG

2.8.2

Testinghefore laying
A1l\cables,j)efore laying, shall be tested with a 500V
m~gger for c~bles ,of 1.lKV grade, or with a 2500/5000V<~;:cc
;megger for cable's of hi9her voltage. The cable cores
,shal.,l-be tested for cont Inuany, abaencetof cross phas-
ing /' insulation resistance from conductors to earth'
/armour and between conductors.
Te&ting before backfilling
All cables shall be -subjected to the above mentioned
tests, before covering the cables by protective c9vers
and back filling and also before taking up any jointing
operation.

2.8.3 Testing after laying

2.8.1·.

(i) After laying and jointing, the cable shall be subjected
to a 15 'minutes pressure test. The test pressure
shall be as given in Table VI. DC pressure testing
may normally be preferred to AC pressure testing.

(ii) In the absence of facilities for pressure testing as
above, _ -Lt; is sufficient to test for one minute with
1,000V megger for cables of 1.lKV grade and with
2,500/5,000V megger_ for cables of higher vo Lt.aqes .
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(CLAUSB2 ••• ~) ..
iCBAR'l' SBOWZRG:,'J.'IIB, D~CB1JP'l'OWBrCB'll~ ..,s~z.sor u.G.., _
~tJllno:lJJI CONDUCTOR::CDi;Bs CAN BE 'l,J$1SJ)-,Ol( DlFi'$BH'l"'~ RAT:tHGS
iI'OR 8 VOLTS DllOP .•••••.• LAIJ)"m GROURP (we DfSUL'ATBD I WC ,-SHBATBBDI
i3 COD OR 4 COD) '.WBiafCABLB GRADrRG rs 1..'1 ltV5 ' ,~ . . .

(JW[DmIi CORDU'C'rOR~D.A'l'URB-70 DBGRBB C)

,------------------~~----------------~-------~~-----~--------------~----~~-
S. ewr.;»iat.ance ,in •• tera for. the fol.lowing' c~laaizaa in Sq. 1IIIIl.

rant '- - --- -:-.-•.--------.- - - - .,-- - -- - ----.;...•..-.--.:"'-- ---- - - - ,.i;,;.'1Fv-- - - - -- -- ---
Ho. Amp. 6 .10, 16 25 35 50 7,:095 '120 1501:115 240 300

~. - - ' .." :_~.- _... _. .
- - - - -7 -- - - - - - - - --- ..•.._--.- ---- - - - - - - - - -- - -- - - --- ---- -'----- - - - - --- -- - - - - - - --- - - - - --

1.
2.
3
4.
5.
6.
7.
8.
9.
10.
11.
12.
13. "
14.
15.
16.
17.
18.
19.
20.
2l.
22.
23.
24.
25.
26.
27.

5
1-0
15
20
25
30
40
50
,60
<70
80
90
100
110
120
130
140
150
160
170
180
190
200
225
250
275
300

260
1~0
85
65
50
40
30
25

725
360
24'0
19o
145
120
90
70
60
50
45
40
35

895 '1300,1925
450 650 .9·60·
300 430 640
225 325 480
180' 260 385
150 215 '320
110 160 240
90130 190
7,5 110 160
65 90 135'
55 ~O 120
50 .70105
45·, 65 95
40 60 85
35 55 80

50 75
45 70

65
60
55
50

2360
.1180
7M
590
4'70
390
295
235
195
165
145
130
115
105
95
90
80
75
70
70
65
60
60

30'65
1530
1020
7.65
610
570
380
'305
255
215
190
170
150
140
125
115
110
100
95
90
85
80
75
65

3555
1775
1185
890
710
590
445
355
295
255
220.
195
HS
160
145
135
125
115
110
105
100
90
90
80
70

4300
2150
1430
1075
860
715
5.35

~~
30.5
265
235
215
195
180
165
150
1.40
130
125
120
110
105
95
85
80
70

!?770 6460
2'885 3230
1920,2155
1440 1615
1150 1290
960 :1,075
720, 805
575 645
480 535
410460
360 ,405
320 360
290 3'20
26,0 290
240 270
220 250
205 230
190' 215
180 20.0
170 190
160 180
1.5Q, 170
;L45 160
125 145
115 130
105 115
95 105

Hota 1:- PVC Insulated electrical cable for voltage grade upto 1.1 I0J is
based on 8 volts drop

1. This table is based on current and resistance as given in M/S.Incab's
cable and table (April 1964. Table No. 17 and 33) .

2. The distances ar~ given in meters and after rounding
3. The condd.t.a.ona of installat'ion of cable is ground temp. 15 degree C.

415
,~05
140
100
80
70
50
40
35
30

165
80
55
40
30
25
20

Note 2:-For TeMD$rature correction please see as detailed below

1.When the voltage drop and length is constant then to find the
size of cable for following teltlf>eraturesmultiply the respective
current ratings of the chart to obtain the calculated load current
by the following factors and then see the size according to that
ratings whichwas multip.1ied by the temperature factor.

Ground Tamp.:
Rating I'actora:

20 Degree C 25 Degree C 30 Degree C 35 Degree C
0.95 0.90 0.85 '0.80
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TABU. f~:(~~;['4'\~"
. (CLAUSE2 ~4 .3)

SHORT CZRCUJ:'l' RATINGS IN n ·"OR. "'11' itV (S~l 'PAPBR l:NSl'ii:.ATED
ALUMINIUM COND11Ci'oR CABLBS·r~ IS :&.9~.,.,1.t'·3'·..' -- --- - ;- - - ---..-.:..~.-., -'.' - .~~'-. r' .' -:.._-- .-:-",-..•.~:<---,--.. " "\.

- - - - - - - -.-- .•- - - - - -:- ~-~-~,,:~.-~ - - -- -.~ -",,:~~."!!'-~ ~----:- -.-.-- - -'~.;-~~-~; ..,..}~-,- - - - ~ ",,~,

NQlI2.0:'1 O~2 0.5 r ::J" 9 2.,Q .',5·.0,
AREA Sea. Sec. Sec. Sec. S~.c.. S.ac.
Sq.mm.

- - - ~ - - -.- - - - - ~ "'- -'-'- - - - - - - - -- -1- -- ~- - ..- - - ..••- -.-.:--,.. f.':- ~- - - - --,..•.

1.5 0.376 0.260 0.164 O.UG 0.084 0.065
2.5 0',604 0.•427 0.270. 0.1·91 O.l;3;S: c.oes
4 0.936 0.663, 0.<119 0.286 0.20.9 0.132
I) 1.46 1.0.4 0.6$6- 0.463 0.3¥~ 0.207
10 2.54 l..78 ·1:-02 ..0.•795 0.512 ·0.356
16 3.70 2.62 1.66 1.17 0.830 '0.524
25 6.37 4.53 2-;-8.7 2.i)4 1.44< 0.91
35 8.04 5.68 3.60 , 2.~4 1.~O. 1.14
50 11..3 7.96 5.04 3 •.$6 2.54 .1..59
70 17.5 1:2.3 .7..81 5:52 3.90' 2.47
95 22.5 15.9 10.1 7.12 5.00 3~18
120 28.S 21..8 12.9 9,10 6.44 4.07
150 38.1 24.0 15.1 10.7 7.56 "4.80
185 42.4 30.0 UL9 13.4 9.47 6.00
225 S2.B 37.4 23.6 16.7 11.8 7.46
240 61. 0 43.2 27.3 1~3 13.6 8.63
300 70.0 49.5 31.3 22.1 15.6 9.88
400 .101.0 71.1 is.O 31.8 22.S 14.4
500 118.0 83.S 52.8 37.3 '26.4 16.7
625 150.0 106.0 67.0 47.4 33.5 21.2
800 187.0' 132.0' 83.6 59.1. 41.8 26.4
1000 239.0 169.0 i07...0 75.5 53.4 33.8----------~~----------------------~-----------~------------------Above short circuit ratings are based on the following

assumptions:

1) Conductor temperature prior to short circuit - 70 Deg.C.
2) conduccor > temperature at the termination of short
circuit -160 Deg.C.
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'C~LB" ::tJ~'l'
(~U$B:ij.4.l)· ,

'SH<)RTC:IJtC~'1"o.~p.'t~;,~1f"tr<>a: ,,1 XV' (.lILTED), '22 XV
&: 33 !(V·.PUn. DfS'OLATsD~UJI'CONDtJCTOR CABLES TO

., -·::tS·: 693-1973
. ". ."

- - --,~ ~,--- - ~ ~ ~-~ - - ~ - ~ '""!' -.--.- ~ -,- -.- ~ - - -'-.- - - - - - - - - - - - - - - - - -.- --

NOM. 0.1 0.2 O~,~ LO 2.0 5.0
AREA Sec. Sec. Sec~ Sec. Sec. Sec.

Sq.mm.--~----~----~---.~------------~-----------------~----16 3:80 I 2.69 '1.70- 1.20 0.853 ,0.538
25 " 6.54 4.6~ 2.95 2.1J) 1.48 .JL935
35 8.26 5.84 ~ - 1?6:J. 1.as 1:170
50 11:60 8'.18 5.,18 3.66 2;61 1.630
70 1a.00 .12.60 8~O2 5.,67 4.01 2.500
95 -;23.. 10 16.30'· '10~40 7 •••3+ 5.14 3 ..270
1.20 ~9.60 22.40 1~ .3,0 9.35 6.62 4.180
150 39.10 24.70 15.50 11.ep 7:77 4.930
185 43.60 30.80 19.40 ,13.80 9~73 6.160
225 54.20 36.40 24.2.0 17 ..20 12.10 7.660
240 62.7fJ 44.40 28.00 19.80 14.00 8.870
'300 71.90 50'.90 32.20 22.70 16.00, 10.100,
400 104.00 73.00 46.20 3'2.70 23.10 14.80p
500 121.00 85.80 54.20 38.30 .27.10 17.200
625 154.00 109.00 68.80 '48.70 34.40 21.800
800 J.92.00' 136.00 85.90 6Q;70 42.90 27.100
1000 246.00 174.00 110.00 77.60 54.90 34.700-----------------------------------------------------

1)

2)

Above 'short circuit ratings are based on the following
assumptions: !

Conductor t~mperature prio~ to short circuit
- 65 Deg. C . . .
Conductor temperature at the termination of
sRort circuit - 160'Deg.C.
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TABLE - I CD}(CLAUSE 2.4.3)
PERMISSIBLE MAXIMOMSHORT CIRCUIT cURRENT RATINGS FOR XLPE CABLES
----------------------------------------------------------------

Sq.mtr.
COPPER CONDUCTORS

CONDUCTOR.AREA
SHORT CIRCUIT RATINGS FOR ONE SECOND DURATION--------------------------------------~-----------

A

ALUMINIUM CONDUCTORS
B

16
25
35
50
70
95
120
150
18"5
240
300
400
500
630
800
1000

2570
3970
5500
7800
]:0850
14J)00
18400
23000
28200
36400
45300
60200
74800
92700

1730
2670
3690
5220
7400
9740
12200
15200
18700

.24200
30100
39900
49800
62000
78800
97800

Initial conductor temperature
Final conductor· temperature

90 Deg. C.
- 250 Deg.· C.

For durations other .than one second the short circuit current may
be calculated from the following formula-

I

It
Where lsC -

I
Short circuit current during time t, amperes

Short circuit current during the time one second
as given in above table.
Short circuit current duration, seconds.t

Note For Large currents the force between the conductors must be
"considered especially when single core cable are used.
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CLauue 2.4 'ill

SHORT CIRCUIT RATINGS FOR JiJVC INSULATED, PVC SHEATED-'POWER CABLES

Coudocror

Ik

,-t.>

2

1

0.2

0.1

5 1Us

Thermally_ AJmis.sible Short Circuit Current for Cables650/1100V to 6350/11000V ~rad~ cables.
For Full.Load.Conductor TemI?erasure
Condo Temp pr~or to Short C~rc.ult _ 700Cand
Max. S.C. Conductor Temperature _ IGOOC
IK :;; Short Circuit Curr,:;>nt in i:A rms
t ~ Duration of Short Circuit in seco2dsA :;;Area of Alilminium Conductor in mm

----------------~--~
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Table-II

[Clause 2.6.1. (ii)] .

Minimum. Bending Radius - Pape~ Insula.ted'Cabl'es and XLPE cables.

------------------------------------------------------------Minimum Bending'RadiusSystem voltage ------------------------------------Single Core fvll,llticore
Unarmoured Armoured--------------------------------~------~----------------------

llKV
22KV
33 KV

20 D
25·D
30 ..p

1.5 D
20 D -
25D

12 D
_ - lSD

20 D. ..• - --- - -- - - .- - - - - - - -~- - - -.- - - - - - - - - - -- - - - - - - - - - - - - - - - - -. - - - - - - - -.- -
"D" is the overall diameter of the cable.
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Table III
(Clau..••e 2.6;10.3(1) &,2.6.11.4)
Cl~ing of cable.. on ~u~face

" '·~··-----------------r-~-·--------------------------------~----Type of 'SiZe Cla.mping Fixing
cables I by Intervals--.----~~----------------~~~~~---..~~-..~--~-~-------------~--~~~-MV Upto'and including

25sqrnm

MY 35sqrnm to 120sqmm&HV
MY lSQsqmm and above&:HV

Saddles. lmmt.hiek
Clamps 3mm thick25mm'wide
Clamps lmm thick40mm wide

45cm

60cm
I

-.~--------.--~-------.-----~----~-'-------~----------~--------,Note :
In the
provided
aides.

The fixing intervals spe<;i,_,~ i,e,d apply to,' !is, "t, raigh, t runs.
case of - bends, add~t~onal- cLampLnq shall be
at 3Oem from the center of the bend on both

31 .



~------------

Tab'le IV-
[Clause 2.6.11.2(iv)]

Schedule of per.missible loads for cable trays
The' figures given below represent the maximum permissible •uniformly distriEuted load in Kgs. per running meter for'different unsupp~rted tree spans. -

.'~.'--'.'-"""'"

.-<~- .

.:.',

;-.1

-------------------------------------------------------------------Channel Section Size I un'supported Free Span-------------~-----------------------------------------------------~~~rh ~:~rh'1 T~!;~ness I 800 mm I 1200 mm 1 1800:mm I ~~-~o
-i~~------~~-----~---i:~--------i~i~-------i~~~--~~---i~~------~;--'
150 50 1.6 1458 362 159 88225 50 1.6 1498 371 160 89.4
300 50 1.6 154038-0 162- 91.3
375 50 2.0 1955483 210 111;.7
45Q 50 2.0 1958 ,4&3 210 110.7600 50 2.Q'> .i964 '48~ 208 110-.4-
300 62.5 2.0 2680 66' 290 161.3-375 62.5 2.0 2685 664~ 290 158.9
4SO 6:2.5 2.0 2689 ,664 289 161.3
600 62.5 2.0 2698 664 289 157.1
750 62.5 2..0 2707 666 287 155.7
900 62.5 ,2.02716 667 287 153.7
600 75.02.0' 3491 861 377 206.5
750 75.0 2.0 3513 868 377 205.02
'900 ~5.0 2.0 3535 ~74 378 20~.02
-------------------------------------------------------------------

Not. I - (i)The maximum permissible load at mid-span may beobtained from the formula
P • (1/2) x U x S

Where, p. Maximum permissible point load in K~s. at mid-span.u= Maximum permissible uniformly distrlbuted load' inKg. per running meter, and, ,
s. The particular free span in metre,

(ii) !n case of a span not listed 'above, the correspondingmaximum permissible uniformly distributed load may befound from the formula -
U • 4xCV at 2 m. span)/S2

(iii)Free spans exceeding 16 ft. are not recommended.

,
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'fULl V
(CLAUSS 2.7.7 )

'l'YPBS 01' CABLB JOI~S

- - - - - - - - - - - -~. - ~ -.~ ~ -.; ~ •• - •• - • 9'~- ~ - - - _ - -: _ - _ .• ~ -. - - - - - - - - - - - - ~ - - - - - _ ~ _ - -._ - - - - - - - - - -

PVC:cable$
1.1 IDl

XLPE cable's
1.lIDl·

PVC cables
l.l IDl

XLPE cables
11 IDl &ABOVE

Pilca cables
11 IDl &ABOVE------------------------------------------------------~------------------------

1 2 3 4 5-----------------:-------------------------------------------~----------------
1. Brass compre-

ssion gland Yes No Yes No No
2. Brass gland

plumbing tyPe
with compound No No No No Yes

3. Epoxy resin Yes Yes Yes Yes Yes
4'. Heat shrinkable Yes Yes Yes Yes Yes

-------------------------------------------------.~----------~-----------------
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Table VI

(Clau.e 2.8.3)
Teet pressure in KV

------------------------~-~--------~.-~-------------~-----------~Working Volts inT<V AC 15 Minutes test DC 15 Minutes test-----------------~-- --------------------- .'Between Conductor Between Conductor
conductors to earth conductors to earth

"------------------------------------------------------------------Upto
1.1 . 2.0 2.0 3.0 3.0
3.3 6.0 ~3.5 9.0 5.n
6.6 12.0 7.0 18.0 10.5
11 20.0 11.5 .30.0 17.5
22 40.0 23.0 60.0 . 35.0
33 60.0---------------------------------------------------------------~---



CHAPTER 3
OVERHEAD LINE WORX

3.1 SCOPE
This chapter covers the requirements for instaliation,
testing and commissioning of overhead lines for power supply
uptoandincluding 33KV, service connections, including the
materials used therein .

..3.2 MATERIALS AND CONSTRUCTION
3.2.1. Supports
3 •2'.1 •1 Types of supports

(i) SupJ?orts for overhead lines shall be any of the fol-
lowlng types, as specified in tender documents. (In
particular cases, ·any other type of supports may also.
be specified)
(a)Steel tubular poles,
(b)Steel rail poles;
(c)Cement concrete (RCC/PCC) poles, and
(d)Fabricated poles.

(ii) Supports shall be of adequate strength and conform to
Rule 76 of the Indian Electricity Rules. The sizes of
pole sections shall be selected in· accordance with
relevant IS Specifications to suit the requirements of
loading. .

(iii) Length of supJ?orts shall be speci!ie? in tender. papers,
so as to satlsfy the relevant functl0nal rec;rulrements
like .the ground clearance of lines when lnstalled,
street lighting etc. .'

3.2.1.2. Steel tubular poles
(i) These shall conform to IS:2713 {Parts 1 to

These shall be of seamless/swaged and welded
three stepped sections as specified.

(ii) The pole shall be complete with cap and base·plate.

3)-1980.
type in

(iii) Unless otherwise specified, one sixth of the length of
the pole plus 30cm from its base shall be coated with
black bituminous paint, both internally and externally.
The remaining portion of the.pole shall be painted with
one coat of red oxide primer on its external surface.

3.2.1.3 Steel rail poles
These shall conform to the standard specifications of
the Indian Railways.

3.2.1.4 Cement concrete (RCC/PCC) poles
(i) Reinforced cement concrete (RCC) and pre-stressed

cement concrete (PCC) poles shall conform to IS:785-
1964 and IS:1678-1978 respectively. These shall carry
an earth bond in accordance with Rule '90 of the Indian
Electricity Rules.

35
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The dimensions- shali'be as per designed conforming to
local requirements. -

(iii)Concrete ~oles shall be treated with suitable chemicals
, like si11cate for the portion to be buried in $round

where the $ubsoil water level is high and/or acid1c as
in coastal'areas .,

(iv) The selection of the poles shall be done in accordance
with IS:7321~1974.

,

3.2.1.5 Fabricated poles
These shall be made from Galvanised Iron (GI) pi.pes or
mild steel(Ma~ pipes. (seamless or ERW) , orfabrlcated
from structural steel. Details of such supports shall
be sp~cified in tender papers. '

3.2.2. Li~e ~terials
3.2.2.1. Cross arms

(i) (a) '"I:hecross arms for overhead lines shall be made
either of. MS angle iron of size not less than
SOmmxSOmmx6mm thick' (4.Skg/m) 'for LV/MV lines and
6Smmx65mmx6mm thick (5..8kg/m) for 11 KV lines, or of MS
channel iron of size not less than 75mmx40mmx4.8mm
thick (7.14Kg/m), (for LV/MV/I1KV iines) as specified.
The channel' iron cross arms may be" straight type for
LV/MV, and straight or V-cross arms for l1KV, as speci-
fied~
(b) The cross arms for overhead lines for 22KV/33KV
shall be fabricated either from 75mmx40mm (7.14Kg/m),
or from 100mmxSOmm (9.56 Kg/m) ch~nnel iron~ as speci-
fied, fabricated as V-cross arms ..

(Li ) (a)The length of cross arms shall be suitable, for
accommodating the required number o,f insulators'on them
with the spacing of conductors in accordance with
clause 3.3.3.1. .
(b) Where guard wire cradle is specified to be
directly to the cross arms (without additional
ets), the length of cross arm supportin9 the
shall be such that the clearances specifled in
3.3.3.7 is satisfied.

fixed
brack-
cradle
clause

(c) The cross arms shall have holes for fix~ng on to
the poles and for taking insulator pins,wlre guards
ete., as required. A minimum distance of 5cm fo?:'-LV/MV
lines and 10cm for HV lines shall be left from the
center of the extreme insulator pin hole to the end of
the cross arm.
(d) Table VII indicates the cross arm lengt~s based on-
the above requirements.

(iii) Unless otherwise specified, a triangular configuration
shall be adopted for HV overhead lines. Where speci-
fied, the cross arm supporting the lower two conductors
over pin insulators shall be provided with
50mmx50mmx6mm thick (4.5kg/m), angle iron bracket duly
welded to it so that the cross arms are double clamped
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·.1

to the poles-for rigidj.ty. However, such double clamp-ing arrangement shall necessarilr be provided in casesof HV overhead lines, where in- i,ne configuration is_- -adopted, whether or not so specified in tender papers.
(iv) Details of cross arms are illustrated in figure 5 forguidance. \
(v) The _c,ross arms' shall be complete with pole clamps madeof MS -flat of size not less than SOmmx6mm with neces-sary bolts, nuts an~ washers ~ .-

-3.2.2.2. I)-Iron olamp.
(i) Where yert!caL configurat,ion is specified, in -tender,do,.Cuments forMV overhead lines , _the conductors shallbe s\,\pportedon shackle insulators-which shall be fixedto the poles by means of D-shaped clamps made of MSflat of s~,zenot less than SOmmx6mm and gal:vanised.

. -

Notel~ Vertical conffguration shall not be adopted forHV lines. •
(ii) The dimensions of O-iron clamp shall be such as to hold

a 7Smm high and 90mm (nominal) diameter shackle insu-lator. (as indicated in figure 6A). ,
(ii~ The p-iron clam~ shall be complete with pole clamp,madedf 4Qmmx6mm flat iron and necessary GI bolts, nutsand waahers and holes for fixing insulator pins.

3.2.2.3. 0% ,trap.
(i) Where O-iron clamps are not specified forinsulators, a pair of strap plates of hot dipnised iron -of size 40mm*3mm thick and lengthshall be used. (as indicated in figure 6B) •

The fittings shall conform to IS:7935-1975.
Pole top braoket
The pole.top bracket for-supporting a single pin typeinsulator shall be made of flat iron 50mm x amm asshown in figure - 6C.

shackle-galva-
23 em

(ii)
3.2.2.4.

3.2.2.5. Cradle gUard bracket
Where brackets are us-ad f,or supporting c,radle gua,rds on'cross arms, these shall be made of SOmm x 6mm flatiron, .haped such that clearance with_ the line conduc-tors as speCified, in 3.3',3.7, - is achieved. Theae shallbe weldea to the cross arms or fixed to them withdouble bolta nuts and washersl thus preventing itsmovement aideways , .

1.2.2.6. The nuts bolta and washers used for fixing of hardwareaccessories shc~Jl be cadmium passivated or galvanised,
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Stay e.t..
Looations and number
'Stays shall bet provided on to the poles at locationswhere a pull from t.heconductors on one direction islikelyt9 b, experienced' such as.termin~l po:te~, or atthe aeVl.atlon point(s} of the llne from stral.ght runetc. These shall be specified in the drawings.
The stays shall be provided on the side of the poleopposite to the likely direction of QuIl from the lineLe. ~opposite to where the sh~ckle/aise insulators areprovlded. In the case of deviations from straight runs,
the st'aye shall be provided opposite to the' side ofdeviation and preferably on the bisection of the angleof-deviat ion. '
The number of· stay sets to be provided shall be decided
dependins on the li,kelr pull to be experienced on t;.hepole, dl.ctated by the ength of span, number and Sl.zeof conductors'etc. Guidelines on the same are given inAppendix~G.
Construotion
A, st,ay ,a,etshall.c,onsist"of stay r,_od,anchor P,_,late, ,bOWtightener or turn buckle, thimbles, stay wire, strain.insulatorand stay clamp as per details shown in figs.-
7A, 7B &, 7C. , , _

(ii) All components of the stay set assembly' shall be of _MS 'and galvanised.

3"2.3.

(1)

(ii)

(ii1)

3.2.3.2.
(i)

_(ili) The ,s.tay'rod shall be not less than 1.80m long and 19mmdia. The stay rod shall be-with stay clamp in case turnbuckle is used instead of bow tightener.
(iv) The anchor plate shall };>enot less than 4Scmx4Scmx7.Smmthick. -
(v) The stay wire shall be either 7/4mm dia or 7/3.1Smm diaG1 as specified and generally Conform to g~ade 2 -of18:2141-1979 .
(vi) The strain insulator shall conform·to 18:5300 -1969:

The recommended types of strain insulators for use onstay .wires of overhead lines of differen,t _voltagelevels are as follows.

3.2.4.
3.2.4.1

Line voltage====c===_._= Designation of Insulation
240V/41SV11KV/33KV "A"

, "e"(2 Insulators to be used/line for 33KV)Struts
Struts are provided wherever stays cannot be provideddue to any obstruction, or where the stays themselvescan cause an obstruction. A strut is nO,rmallY providedopposite to the direction in which a stay would havebeen provided. ,.
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3.2.-4.2 -~Normally I .cne strut would be·adequate for each pole.However, where the angle of deviation is large.. twostruts _may be ·required for each pole at the point ofdeviation. ,
A strut shall generally consist of a pole of the samesection which it supports or slightly lighter as speci-fied in the contract.

3.2.4.3

3.2.5.
3.2.5.1. Xn.ulator.· general

(1) Porcelain insulators shall conform to IS:1445-1977 forlines below 1000V and to IS:73.1-1971 for lines w1thvoltage great~r than 1000V.
(ii) The insulators shall be vitreous throughout and non-absorbent. The exposed surface shall be glazed.

(iii) These shall have adequate mechanical strength, highdegree of resistance to electrical puncture -and toclimate and- atmospheric attack.
3.2.5.2. Type. of Xn.ulator.

(i) The insulator shall be any of the follow1ng types, asspecified.
(a) Pin/Shackle insulators for LV/MV overhead. lines.(b) Pin/Disc type insulators for HV overhead lines.

(ii) Shackle insulators shall be used when -theconfigur&tionof conductors (in MV lines) is vertical. Shackle/discinsulators shall also be erected on- cross arms ofsupports in casEl!of long spans, deviat10n from straightline by more than 30 degrees, terminal positions,junction poles etc.
3.2.5.3. Size of in.ulatora

(i) The minimum size of shackle insulator for·LV/MV over-head lines shall be 90mm dia x 7Smm high.
(ii) The minimum .size of pin insulator for _LV/MY overheadlines shall be 65mm dla x 100mm high.

(iii) The ~in insulator shall be suitable forthreaaed GI pin, nuts and washers. 12mm cordeau

3.2.5.4.
(i)

Insulator fittinga
The insulator fittings shall comply with IS:2486(Part-1)-1971 and IS:2486 (Part-2}-19S9 for 11KV and 33KVinsulators, and with IS:7935 ..1975 for LV/MV insulators.

(ii~ Pin in.ulator fitting.
(a) The pins suitable fo-rthe pin insulator for the LVand MV overhead lines ·shall have a stalk length 135shank length of 125 mm and minimum failing load of
KN.

mm
2

••••• "' ••WD/ ••
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,(b) The pins sui,table for 11 KV pin insulators shall
have stalklen~th of 16.5mm and shank length of 150 mm
and minim~m fa1ling load of 5.KN.
(c) The pins suitable for the 33 KV pin insulators
shall be large steel head type L,300 N as per IS:2486
Part-II having stalk len~th of-300 mm and shank length
of 150 mm and~mini~um fa1ling load of 10 KN.
(d) , The pins for pin 'insulators shall conform
requirements in Ta~le VII. .
(e) The pins' shall be of single 'piece MS ~ithout
joints, obtained by the process of forging ..

to the

(f) The pins, ,nuts and washers, shall be galvanised.
(g) The threads of nuts and tapped holes shall be cut
Defore galvanising and shall be well oiled or greased.

(iii) Dieic insulator fittings
(a) The insulator fittings for disc insulators shall be
either of ball and socket type or clevis ,and tongue
t¥pe-depending upon the type of disc insulators speci-
f1ed in the tender documents.
(b) The strain clamps for string insulators - shall be

,suitable for ACSR conductors 7/3.55mm (50sqmm aluminium
area), 7/4.09mm (80sqrnmaluminium area) and 6/4.72mmand 7/1.52mm (100sqrnm aluminium a,:ea);,asrequired. The
ultimate strength of the clamps shall not be less than41KN. '

3.2.6.' Conductors
-3.2.6.1. Types of condudtors

The conductors shall be any of the following types asspecified. -
(a) All alu~nium stranded conductors, co~forming toIS:398(Part-l)-1976. '
(b) Aluminium conductors galvanized steel reinforced,conforming to IS:398(Part-2)-1976. '
(c) Aluminium alloy stranded conductor, conforming to
IS:398(Part-4)-1979.
Note:-Broad details of some conductors are given in·Table,VII I.

3.2.6.2. Choice of conductors
(i) The physical and electrical properties of different

conductors shall be in accordance with relevant Indian
Standards.

(ii) All
less
than
than

conductors shall have a breaking strength of not
than 350Kg. However, for LV lines with spans less
15m, conductors with breaking strength of not less140Kg may be used. '
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(iii) The size of conductors for a line shall be s~rlected
considering the power to be transmitted,length of
line, line voltage, permissible voltage regulation etc.
The size{s~ shall be specified in contract.

(iv) No conductor of cross section smaller than the follow-
ing shall be used for distr±butiop lines.__~ ~ i ~ _

Voltage
of line All aluminium

.stranded
ACSR Aluminium Alloy

Stranded
LV/MV ' 7/2.21mm _,6/1/2.11mm 7/2.09mm(20 sqmm AI.area)

7/2.S6mm(30 sqmm 'AI.area)llKV/33KV 6/1/2.11mm

Binding material
Binding of conductors with the LrisuLat.or s shall be done.
with 2.6mm (12SWG) soft aluminium conductors.

3.2.8. Guard wire

3.2.7.

(i) Guard wire shall be of GI 4mm dia (SBWG), AAC(7/3.10mm)
or ACSR (7/2.s smm), Crosslacings may be of GI wire
(minimum 3.1Smm dia) or scrap lengths of AAC or ACSR
conductors .used in the line. It shall have a 'minimum
breaking strength of 63SKg, in accordance with Rule 88
of the Indian Electricity Rules. .

(ii) It shall also be of sufficient current carrying capaci-ty to ensure rendering the line dead without:,the risk
of fusing the guard wire or wires, till the contact of
the line wire has been removed.

(iii) Protective guarding of overhead lines shall comply with
the requirements of Rule 88 of the Indian Electricity
Rules.

3.2.9. Earth·wire
The size of the continuous earth wire shall not be less
than 4mrn(8SWG) GI.

3.2.10. Lightning arresters
3.2.10.1. These shall conform to IS:3070(Part-1)-1985.
3.2.10.2. Types of lightning arresters

(i) Horn gap type arrester.
'This tyPe of arrester shall be used far LV/MV lines as
spec i t Led . '

(ii) Surge Diverter
Single pole units enclosed in GI case for outdoor
mounting shall be used for system not exceeding 650V.

(iii) Non-linear Resister Type Lightning ,Arrester
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(a) Thi, type of arrester shal), be~used- in an effeo-
tively $arthed system with a nominal line voltage of
llKV/22~/33KV.
(b) The rated voltage of the lightning arrest'ers suit-
able fot 33KV lines shall be 30KV(RMS) with nominal
dhlohargf! ourrent rating of 10KA (St~tion Class)· in
lines. ~' , '
(0) Theirated vOlt.age of lightning arresters suitable
forllKV lines sh,ll be 9KV (RMS) with a nominal dis-
oharge o~rrent ratlng of SKA. ' .

f .

(d) Thel system shall be Ej!ffeotively earthed (Coeffi-
oient of earth not exceedd.nq 80 pe'roent as per I8:4004-
1985) with the neutrals of all the transformers direct-ly eartl$d ..

3.~.10.3. The: lightning arrester system shall conform to Rule92
of the IndIan Electricity Rules.

3 .2.11. Paint
(i) Only paints,of approved make and shage conforming to

relevant Indlan Standards shall be used. These shall be
in original containers'of the manufacturers.

(ii) Primer ooats shall be with red oxide paint.
3.3. LINE LAYOUT
3.3.1. Route
3.3.1.1 General

The route of overhead lines shall be ad9pted consider-
ing the following :-

(i) The route of LV/MY overhead lines shall, generally
follow the layout of roads' except in particular
stretches speclfied. However, HV lines can 'be routed
through cross country also, especially in remote loca-
tions.

(ii) As far as possible, the ~resent and future requirements
of other agencies and utllity services affected shall
be considered, both for the line and for stays/struts.

(iii) Overhead lines shall not be erected in the vicinity 'of
Aerodromes until the Aerodrome authorities have approved
in writing the route of the proposed lines in accord-
ance with Rule 84 of the Indian Electricity Rules.

(iv) The route shall
and continuous
possible.

3.3.1.2. LV/MV lines
The following shall be considered for locating the
poles of LV/MV overhead lines:-

be so chosen as to avoid use of struts
curve in the overhead line as far as

(i) Poles shall be located alongside roads, on the road
berm, a little away from the road edge' and drain.
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(ii) There shall be a pole located ateacb road,junction.
(iii)Junct10n of main road and a service lane shall be

preferred for locati6rtof pole so that- the street
light will benefit the service lane-as well.

(iv) Front of entrance to building shall be avoided for
locat!ng poles. However, in the case of residential
colonies, the street lighting poles shall be located
such that the entrance to the blocks are lit up, as far
as possible.

3.3.1.3. The route of overhead lines and.pole locations shall be
ind~cated in tender drawings. Mo~ifications, if any,
required to_suit site conditions can be-done only with
the prior approval of the Engineer-in-charge.

3.3.1.4. Way leave
Way leave for-.the proposed route of'overhead line shall
be arranged by the Department from the appro~riateauthorities, such as State Public Works, Dra~nage,
Public Health and Water Works/ MuniciJ?al authorities,
Telephone and Telegraph, Gas Works, Ra~lwa¥s, DirectorGeneral of Civil Aviation, other Undertak~ngs, owners
of properties etc. as may be required.

,3.3.1.5. Cutting of trees etc.

Where the route of overhead lines involves a need -to
cut branches of trees or clearing of other obstructions
that may come in the way of the overhead lines, -this
may only be done with the prior approval of the Engi-
neer-in-Charge and with the permission of the ownersconcerned.

3.3.2. Spacing of poles
Spans of over head lines shall be decided consideringthe following:- .-
Clearances as laid down in clause 3.3.3-shall be satis-
fied, for the-pole 1ength and conducto-rsizes selected.

(ii) Requirements of Rule 85 of the Indian Electricity Rules
shall be complied with.

(i)

(Lii.). Where street lighting is provided with overhead line
system, the span shall be such that lighting is ade-
quate, but the span may not exceed 45 m.

3.3.3 Clearances

I 3.3.3.1. The spacing of conductors depends on their disposition
and is determined by the line voltage, sag, span, swing
amplitude and type -ofstructure. It shall comply with
the requirements ~iven in Table IX. Typical formation
of conductors are ~ndicated in figure 8(A) to 8(E).

3.3.3 .2. 'The minimum clearance of the lowest conductor above
ground level across a street, along a street and else-
where for different voltage systems shall be in accord-
ance with Rule 77 of the.Indian Electricity Rules.

43



3.3.3.3-. 'rhe minimum clearance of overhead lines and service
lines for different 'voltage syst-ems frorri buildings
shall be in accordance with Rules 79 and 80 of the
Indian Electricity Rules.

3.3.3.4. When conductors of different voltages are erected on
the same support, Rule 81 'of the Indian Electricity
Rules' shall be complied with. The clearance between
LV/MV and 11KV lines shall be not less than 1m.

3.3.3.5. A clearance of not-less than the height of the tallest
support may be maintained between parallel overhead
lineS on different supports.

3.3.3.6. When two overhead lines cross, the crossing shall be
made at right angles as far as possible. The vertical
clearance between LV/MV lines and 11KV lines shall not
be less than 1.2Sm. The clearance between LV/MV lines
and 22KV/33KV lines shall not be less' than 2m.

3.3.3.7. ,The minimum clearance between guard wire and LV/MV
line shall be 10cm and between guard wire and 11KV/33KV
line shall be 30cm.

3.3.3.8. Rules 86 and 87 of the Indian Electricity Rules. shall
be'follqw~d for clearance between power and telecommu-
nication lines and shall not be less than 1.5m for
lines upto 11KV, and 2m for lines'above11KV and upto
33KV.

3.3.3.9. Cra~sing of Railway lines shall be doni as per Specifi-
cations for crossings and in consultation with the
Railway authorities.

3.4. EXCAVATION FOR FOUNDATION

3.4.1. General
3.4.1!1. The locations of supports, stays and struts shall be

pegged accurately before the excavation work is takenup. '
3.4.1.2. Care shall be taken to see that the m~n~mum amount of

soil ~s disturbed so as to take advantage of the bear-
ing capacity of the virgin $round, (and that the pits
are not oversized) after tak~ng into consideration the
size of the foundation .

.3.4.1.3. Pits shall not be left unfirled for unduly long periods
so as to avoid accidents. While'being kept open, pro-
tective measures such as suitable caution signs, cau-
tion lights, barricading etc. as necessary should' be
provided near the pit(s) to warn the ~edestriansl
vehicular traffic, till such time the p~t is. back
filled and surface leveled.

3.4.1.4. The pit for support/stay/strut shall be filled up or
concreted only in the presence of the Engineer-in~
Charge of the work.
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Excavation for Eiuppor.ts
The depth-of pit shall be such that normally 1/6thof
the length of the pole is buried in the ground. The
size of the pit shall be suitable-~for the fbundcttion of
the supports as per clause 3.5.1.

3.4.2.2. The ~its should be excavated ~n the direction of the
lines.

3.4.-2.1.

"3.4.3.
3.4.3.1.

3.4.3.2.

3.4.4.

I
\1
i'

Excavation. for stays
The position of/pit shall normally be such that
stay makes an angle of 30'to 60 degrees with the
port. (Higher angle is preferred) .
The depth of pit shall be such that normally a length
of 4scm of stay rod shall project- above the ground
level.The size of the pit shall be suitable for the
foundation of stay as per clause 3.5.2.2.

the
sup-

Excavation for struts
3.4.4.1. The pit for~truts shall be located at a distance of

not less than 1.8m from the pole.

Erection of supports
The supports shall be correct Iv aligned before concret-
ing or the back filling of the pit, "as the case may be ;
All supports including RCC pnd PCC .poles shall be
erected over a cement concrete 1:3:6 (1. cement: 3
coarse sand: 6 graded stone aggregate of 40mm n.ominal
size) bed of 15cm thick, either cast in situ or precast
and laid in the excavated pit, irrespective of the
provision of a base plate. The area of this cement
concrete bed shall be O.35sqm for steel tubular/rail
and other steel-poles and O.5sqm for RCC/PCC poles.

3.5.1.3. The supports shall be erected in the following manner
depending on the type of support.

3.4.4.2.

!3 e ,s,
I,
:3.5.1.,
3.5.1.1.

3.5,.1.2.

The depth of pit shall be such that at least 1.2m of
the strut_is buried in the ground and the size of the
pit shall be suitable for the fcundatibn of the struts.
ERECTION

(a) Steel tubular /steel rail/ other steel poles shall
be fixed in cement concrete 1:3:6 (1 cement: 3 coarse
sand: 6 graded stone aggregate of 40mm nominal size)
foundation with not l~ss than 20cm-thicklayer of the
cement concrete all round the support, the' foundation
being continued upto lscm above ground level and ta-
pered suitably into a collar. ,
(b) RCC/PCC poles shall be erected with a filling of
brick or stone ballast, with excavated earth as binder,
well consolidated. The ramming shall be done in layers
of 20cm. Water as necessary shall be used during this
operation. The sectional area of the consolidated
ballast foundation shall not be less than O.5sqm in-
cluding the area occupied by the'support itself and
shall be maintained upto tne ground- level.
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RCC/PCC polea,' except where apecifiedotherwiae, do notrequire any a~tting in ·concrete. No cement concretecollar is alao necessary for such types .of poles.
3.5.1.4. After concreting, the excavated earth shall be backfilled and well consolidated in layers of 20cm.
3.5.1.5. Watering of concreted founq,ation above ground level andcuring -for at leaattwo weeks shall be·done by usingmoist gunny bags etc. before loading the pole.
3.5.2. Ireot:Lon of .tay .eta and .trut.
3.5.2.1.

3.5.2.3.

3.5.2.4.

3.5.2.5.

3.5.2.6.

3.5.2.7.

Thepitbentcasestay

stay rod will be set in.position in the excavatedas shown in figure 7, the rod being straight oras laid down in clauses 3.5.2..2. (i) or (ii) ·as themay be. The correct positioning and setting ofset is essential. ..
(i) The straight stay .rod with the anchor -plate shallbe embedded in cement cone rete 1:3:6 (1 cement: 3coarse sand·:6 graded stone aggregate' of 40mm nominalsi~e) not less than. O.28cum in content itisuch a waythat the top of the concrete block is well below theground level to prevent uprooting of the stay rod.
(ii) Alternatively, the bent stay rod shall be embeddedvertically in cement concrete 1:3:6 (lcement; 3coarse.sand: 6 graded stone aggregate of 40mm. nominal size)foundation 42cmx42cm·in section, the anchor plate lyingover 15cm thick cement concrete. The bend in the stayrod shall be such that the stay wire and the bentportion of stay rod are in correct alignment. Care mustbe taken to avoid sharp bend or damage togalvanisation. . .
After the concrete has set I back filling shall bedone with excavatec;1earth and ramming in layers of 20cmusing water a$.required.

The tQP surface of concrete around the stay·rod shall becured by means of moist gunny bags etc. for·at least 2weeks before loading the stays.. .
The stay clamp shall be located just below the lowestcross arm on the pole so that it is.as close to thecenter of gravity of ·the pull of the overhead conduc-tors as possible. In the case of poles with verticalformation LV/MV line, special bracket as per detail inFigure iB shall be used for the purpose. .
One end of the stay wire shall be fixed to the bowtightener or the stay g~ip of the stay rod and theotner end .to the clamp fl.xed to the pole by means ofwell spliced joints using GI thimbles. A strain insula-tor shall be provided approximately at the middle ofthe stay wire. Turn buckle, when used, shall be in-stalled at the top of the stay wire.
The stay wire shall be connected and bonded properly tothe continuous earth wire.
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3.5.2.8.

3.5.2.9 •

, 3.5.2.10.

L

\

Where Double sets are specified -due to large pulling
force, these shall as far as possible be set parallel
to each other or shall be so placed that one does not
reduce the atren~th of the other by suitable spacing
betwe~n the two p~ts.
The stay rod, where so specified in tender documents,
.shall be protected with GI pipe, which shall nq~ be_
less than 5cm dia and 1.Sm·long, placed so as to be
O.6m. below ground. The length of the stay rod shall
accordingly be Lncz-eaaed, -,
If the stay ro~ cannot be erected in .accordance with
the above clauses due to the existence -of a road or an
obstruction -etc., bow stay, -fly stay or strut, .whichev-
er is suitable to the location shall be .used; 'as .may
be directed by the Engineer-in-charge.

• -:JII

3.s.2.11. Bow stay
(i) Bow stay shall consist of a brace made of .

SOmmxSOmmx6mm thick angle iron with a Scm pulley on the
outer end or a hole, to allow for free motion of stay
wire, in addition to other_ accessories required for
stay'set mentioned in clause 3.2-.3.2. The arrangement
shall conform to figure 7C.

(ii) The stay wire shall be clamped to the pole on the top
and ·the other end to a stay rod, passing over the
pulley or through the hole ~n the< .brace. The brace
shall be clamped at about 2/3rdhei$ht of the pole
from the· ground level.· This can be ~ncreased if so
required, but in no case should the brace be closer to
t.he lowest crossarm/D-Iron clamp by less than 1m. The
st~y· rod shall. be embedded in cement concrete founda-
tidn in the usual manner, as near as possible to. the
pole at about 1m from the pole.

(iii)Wher~ the· site condition does not permit allowing a
space of 1m as.aboye, the bottom end of the stay wire
may_be clamped to the pole near ground.

3.5.2.12. Fly stay
The fly stay shall consist of a fly pole, stay wire
running over the obstruction and the usual stay ar-
rangement for the fly pole, as shown in figure 7C.

(ii) The stay wire crossing the obstruction shall be clamped
at one end to the top of the·fly pole ·with a turn
buckle. The fly stay shall be taken at such a height as
may be directed by the Engineer-in- Charge. When a fly
stay is ta~en across a road, it shall conform to traf-
fic regulations.

( . )1,

3.5.2.13 Erection of struts
The strut shall be buried in the ground as mentioned in
clause 3.4.4. and erected in the same manner as the
pole. It shall rest on the pole squarely and shall be
firmly secured by GI clamp. A typical clamping arrange-
ment as shown in figure~!

i
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3 ;5.3
3.5.3.1

(i)

Br.ctio~of Line mat.rials
Cross aras

',.,eo"Y»
~

"1
<

Cross arms shall be clamped totl1e- suppo;rt prop~rl¥,taking into consideration the orientation of the ll.nes.
JJ

required;(ii) Double. cl~ingshall be provided where
laid,down in cl,use 3.2.2.1 (iit).

3.5.3.2'. D-l:ron c1amps

as

,(i) D-iron clamps .shall be fixed to the support either by a-~ through bolt and nut arrangement , or,by a.sui table .GI.....pole-clamp, bolt, andinut .

(ii) ,These ..Shal~ , beinstall~d vertic~llyqn the supports'complYl.Dg ~th the requl.red vertl.cal clearance between
conductors.' .- .

3.5.4.
3.5.4.1.

3.5.4.2.

3.5.5.3.5.5.1.
(i)

.BrectioD .of iDsulators
Pin insulators and shackle / disc insulators shall be
erected on cross ·arms. Where D-iron clamps or GI stra~s

.',are specified, shackle insulatbrs shall be erected an.them. '
Where so directed by the Engineer-in-charge, ~in insu-
lators may be provided above in addition 'to dl.sc/shack-
Ie insulators over the cross arm, so ,that the line
conductors are properly routed with adequate clearances(see also 3.5.7 .2) . . . '
Care shall b.e taken that insulators are not damaged
during handling and erection. Damaged .LnsuLat.or-s shall
not be used for any reason~ .
Stri~iDg of conductorsHandling

(ii)

The general precautions during storage and handling
shall be taken in accordance with the clause 2.5' of
t'hese General Specifications.
Particular attention is necessary when handling alumin-
ium (AAC/ACSR) conductors because of their relative
J!'oftness.

(i1:,1) Whi~e paying off, the conductors shall be taken from
tbe top of the drum and the drum shall be rotated in
the direction of the arrow marked on it.

• ~ (il1)

•].'.5.~.

Qare shall be taken during paying off to avoid damage
due to contact with. steel works, fence etc. by giving

;:1 " soft '4obd prote9tipn,· us~ng wooden rollers etc .
•

\fht;Ir' ·the wo~k -Ls being 'carried out adjacent to' and/or
for .c::om1ect·ingto an existing .ayatem in operation,
adequate safety precautions for isolation, discharging,
earthing etc. shall be taken on the existing line. to
ensure that the lines do not inadvertently get charged
from live supply. Where "Permit to Work" system is in
vo~e, the prescribed safety procedure shall be com-pll.ed with. '
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3.5.5.3 - ~~i~jtit~h~O~~~~~~!y o~h~~;~;n~~~~~;~~~~~el?e st~~~g~~~
securely when pulling the conductor.' ,~
During the stringi~goperation, standard sag tables
charts shall be followed. ''

3.5.5.5., Care shall be taken to see that ,there are 'no kinks 'in
the conductors.

3.5.5.4 'or

3 •.5~5~6. Angle or s~ction points shall be ,selected while pulling
the conductors. While stringing', conduct.oxe cof'. suffi-',
cient length shall be kept at shackle termin~t;iq.ns,,).for"
making -j-umpers. -,>z<;" ";,; , " .•

3.5.5. '7. After _stringing the conduct.oz , - it shall be' clamped- "
permanently with shackl~ or strain clamps.

3.5.5.8. Joints .if ,any in conductors shall,be staggered..Mid
span joints in conductors shall however be g~ner~lly
avoided.

3.5.6. 'Binding of conductors
3.5.6.1. T~e bindin~ of cond~ctors to insulators shall be suffi-

c~eptly fl.rtnantit~ght to ensure that no intermittent
contacts' deve Lop i " '

3.5.6.2. The ends, of th~ binding wire shali be twisted
closely spa<;=edspiral around the cond,uctor to
good elec~rl.cal ,contact and to stren~then the
tor.

in a
ensure

conduc-

3.5.7. '
3.5.7.1. Jumpers" '

Jumpers shall be neat and as far as ~ossible
cal to the run of conductors. These shall be
to prev~nt occurance of fault due to wind or

: ..

symmetri-
so made as
birds.

3.5.7.2. Where necessary, the jumpers shall be' with insulated
conductors or 'taken on intermedia:te pin insulators as
specified. For HV lines, the jumpers ahou Ld be so
arranged that there is a minimum clearance, of 30cm
under maximum deflection condition due' to wind between,
the live jumper and other metallic parts ..Erection ot
intermediate pin insulators may be necessary for fixing
these jumpers (.seealso 3.5.4.2}. -

3.5.7.3." Parallel groove (PG) clamps may be preferred to binding
of conductors at jumper locations or service' taps.

I 3.5.7.4. Jumpers used shall normally be of the same material, as
the line conductor and they shall be of adequate cur-
rent carrying capacity. If the mat.erLaL of the jumper
wire, is different from chat of the line conductor,
suitable bimetallic clamps should be used. If copper to
aluminium bimetallic clam~s are to be used, it should
be ensured that the aluml.nium conductor is situated
above the copper conductor so that no copper contami-
natedwater cOmes in contact with aluminium.
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3.5.8.1.

3.5.8.2.

3.5.9.
3.5.9.1.

3.5.9.2.

3.5.9.3

3.5.9.4
3.5.9.5

3.5.9.6

3.5.10.

Ba:r~14re
A -ccnt.Lnuoua GI earth wire of size not less + ;lan
4mm (8SWG) shall. be run all a'Lonq the LV/MV di.et ra.but.Lon
lin.es and service lines. This shall be secllrely fas-
teried to the -cross arms Py means ofcast,irQn,.3els .o!
by suitable cl.amps as dlrected by th~ El"lgl.neer-ln-
Charge.
Where a continuous carpet guard wire is p>0vided, the
same .shall serve the purpose' of continuous' earth wire
run mentioned above.
Brection of guard
A guard shall be provided at.all road "crossings of .
overhead lines, crossin~s .with other lines and between
HVand LV/MV lines carrled on the same support.
A .cage gQard shall be provided for LV /MV .over .head :
lines of vertical configuration. Cradle guard shall be
used for ov:erhead lines of horizontal configuration.
Where no. guard of'any of these types is provided, a'
ring guard supported from the pole shall be arranged
(refer figure 10). . , .

•In case of cradle/ cage guards
shall be provided for each span.
The guard wires shall be bonded to the earth wire.

at least ~ laces

Reel insulator shall be used to:bind the cage guard to
the neutral.
The guard' wire shall always run 'not less than 30c:ffi
-beyond th~ outer most bar~ conductor of the configura-
t~on in the case of 11KV/33KV lines, and10cm in the
case of.LV/MV lines.
_arthing

3.5.10.1 ,Earthing installation shall conform to v~r~ous. clauses
under Chapter 8 of the CPWD General Speclflcatlons for
Electrical Works {Part I-Internal},. 1994.

3.5.10.2. All' metal supports and RCC/PCC supports of overhead
line, and metallic fittings attached there-to shall be
permanently and efficiently earthed, and for this
purpose a continuous earth wire shall be run ·as per
claus~ 3.5.8. In the case of RCC/PCC ~oles, all insula-
tor plns~ cross arms, stays, street 11ght brackets and
other metallic fittings shall be bonded to ~he continu-
ous earth wire. .
The continuous earth wire shall be connected to earth.
There shall be not less than 3 connections with the
earth pe~ kilometer, 'spaced at equi-distance as far as
possible. Where a continuous earth wire cannot be
provided, every pole should be. earthed and all the
metal J(arts are to be bonded, wlth the concurrence of
the Bnglneer-in-charge.

3.5.10.4. Junctions, erid terminal locations, and' all special
structures may be selected for connecting to earth.

3.5.10.3.
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1.5.10.5. The lead ~rqm'-t~'~~,rtll -fa,:Lectrodeshall ,pe· - suitably
protected bya ISmrodia GI pipe upto a height of 3m
from the ground level and shall be bonded to the con-
tinuous earth wire.

3.5.1Q.6. The proteotion pipe and,the earth lead sh~ll be suit-
ably clamped to 'the support.

3.5.11 Safetyan4.p~otect;lvedevice.
3.5.11.1. D~ger board

All -supports carrying HV-lines shail be fitted~ with
danger plate confo~ing to IS:2S51-l982 at a height of
3m from ground and 1t shall indicate-the v<z>ltageof the
line. .

3.5.11.2. Ari.t!iclimbingdevicee /

Necessary .arrangement - for preventing unauthorised
persons- from ascending any of the supports carrying HV
lines without the aid of,a,_ladder or s~ecial appliances
shall be made. Unless otherwise specif1ed, barbed wire
conforming to 1S:278-1978 having 4 point barbs, spaced
7Smm ± 12mm apart and wei~hing 10811~5gmlm, shall be
wrapped helically. wi1;:h,a~1tCh of·7Smm,around the ~imb
of· the support and tl.edfl.rmly commencl.ng from a he1ght
of 3.Sm and upto a height of Sm or 6m as . directed by
the Engineer-in-Charge.

'3.5.11.3. Lightning arresters
(i) Horn Gap type lightning arrester
(a) Horn gap tyPe li$htning arrester for LV/MV lines and-

surge diverter sUl.table-for MV lines shall be employed
with each phase at terminals and any other places where
s~ecifiedl -depending upon the local climatic condi-
tl.ons. These shall be mounted on cross arms.

(b) A short and definite air gap not exceeding 2cm must be
maintained between t.hehorns.

(iil Non-linear resistor type lightning arrester
Non-linear resistor tyPe lightning arrester suitable
for HV lines shall be 1nstalled, one unit per phase, at
the terminals, transformer stations etc. as specified.

(b) These devices shall be connected ahead of fuses, if
any, provided.

(iii) Earthing for lightning arresters
(a) An independent earth electrode shall be provided for

lightning arresters.
(b) The earth lead from the earth electrodes to the light-

ning arresters shall be continuous, and where speci-
fied, it shall be insulated throughout above the earth
surface by an alkathene pipe .
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Double l~riple I Four Pole Structure :... ./

L5.12.,1. Where a HT overhead line deviate.s by - more than '10
degrees, a double pole, 'triple p¢le or four pqle
structure may be ere,Gted at the .'point of deviation
depending v.pon the angle of deviation. Normally, a
double pole structure should suffice.for an angle of
deviation upto about 30de~rees,' a triple pole et.ruc- ,
ture upto an angleofdevl.ationuptq 60Ideg~ee~, ~nd a
four pole structure bey,?nd that angle of devl.atl.on.

..-

~.5.12.2. The struct1,lresh~ll comprise of the same type of' P9les
as used for the overhead lines_ unless otherwise speci
fied.
A set of double channel iron --cross-arms of' .the same
length duly clamped by'throughbolt~ and nu~s.~shi1l1.be'
.provided. for eac;:hdouble pole structure c.Sim~lar set of
double channel l.ron·-cross-armshall be ll.kewJ,.;seclamped
to .each side of the triple and four pole structures.
The two channel iron lengths of the double chenne l iron
cross arm shall be stepped to each other by SO mm x 6
mm flat iron strips to prevent bulgfng of the cross
arms during 'stringing of the lines. These. flat iron
-strips shall be bolted to the two channel iron lengths
ac;ijacent to "each strain/ disc insulator fittings .sup-
ported by the cross arm.
A set of double channel iron cross-arms of the same
length duly cLamped to the'poles by through bolts and
nuts shall be provided. for each double pole structure.
Similar set of double .:.channeliron cross-arms shall be
likewise clamped to each side of the triple . and four
pole structures. 'l"he1tw6channel iron lengths of the
doubl:e.channe l,iropor:oss" arm shall be strapped to each
othe;- by 50: .ltlmx 6-ann flat Lron striI?s..to prevent
bulgl.ng of the cross arms durl.ng strl.ngl.ng of the
lines. These flat iron strips shall be bolted. to the
two channel iron lengths adjacent to each strain/ disc
insulator fittin~ supported by the-cross arm.

3.5.12.5. Cross Bracings

3.5.12.3

3.5.•12.4

(i) A set of cross bracings fabricated out of 5QmmxSOmmx6mm
angle iron for 11KV lines , and out of 65mmX65mmx6mm
for 33KV lines shall be provided for each double pole
structure.

(ii) Three such sets of,cross bracings shall be provided for
each triple pole structure.

(iii) Four sets of such cross bracings shall be provided for
each four pole structure.

(iv) The horizontal members of the bracings shall be fixed
to the poles by means of clamps fabricated out of
50mmx6mm' flat iron. The inclined members of the cross
-bracings shall be fixed to the horizontal members by
suitable bolts and nuts, after pres~ing together by'
forging the two sides of the ang~e iron at either end
of the inclined members.
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ThEr:':'crossbraCings s)ial'lbe SO fixed as to form a
receangle'of minimum size 1.4mwidth x 2.5m height '-in
case of lH{V l~nes, and pf 2.~m width x 2:8m height - in
caseof'33KV 11nes.

(vi) The, cross bracings shall' be fixed more Jor less in the
middle of the structure.

(v:)

,3.'6.
3.6.1.

SERVICE CONNECTION LINK
(No service ~onnection shall be taken off an overhead-
line except at a P9int of support.

I -

-,
The service tine shall be either through an" overhead
serviqeoJ;" underground cable,' as specified. Inc~se of
overhead services, ,the same may be provided with either
(a) bare conductors ,·6r, '(b) insulated conductors.

3.6-.3. ,Seryide line with bare, oond.uotors

3;6.3.1 Any,of the followin9 methods shall be adopted as speci-
fied: -

(i) Pirst Method
(a) The bare conductors shall be strung with shackle insu-

lators fixed to cross arms at both ends. The feeding
end cross a~ shall be ,fixed to the support and the one
at receiving end shall be mounted on a GI pipe of'
minimum 5cm dia. The bare conductors shall be kept at
a height of at least 2.5m from the top of the structure
in accordance with Rule 79.-of the Indian Electricity
Rules.

(b) The GI pt.pe. shall b~,provided with double hends at the
top. The p.ipe shall,be 'secured by atleast 2,claml?s made
of 50mmx6mm MS flats fixed firmly to'the wall 1n the
vertical position.- It shall in addition be provided
with aGI stay wire of ,7/3.1Smm size anchored to the
building with an eye bolt.

(c) Service connection sh~ll be given from the overhead
service line, with weather l?roof/PVC insulated cable
through this GI pipe'. Well f1tting PVC bushes shall be
provided' at both ends of this GI pipe.

(ii) Seoondmethod

(a) The .bare 'Conductors shall be strung with s.h.ackle insu-
lators as above ex¢ept at the receiving end, where the
insulators shall be fixed to a bracket in a suitable
form made of ,angle iron of size not less than
SOmmxSOmmx6mm. The ends of the .bracket shall be ,cut and
split and. embedded in the wall with cement mortar.

,(b) The bare ~onductor sh~ll be kept at least 1.2m away
from the edge of the structure 'in accordance with Rule
79 of the Indian Electricity Rules.

(c) The service connection shall be given with weather
proof/ PVC insulated cable through GI pipe of minimum
4cm dia fixed to the wall~ The GI pipe shall be bent
downwards near the service entry. ~ell fittin<;J PVC
bushes ,shall be provided at both ends of the GI p1pe.
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Jii)'rhe. cal?le"sshailxbthstipphrted 'by:~p.e'bea.lf~r w!te,1' by
means, of suit~l:elinkrclips spaced30cmapart, 0)'; ,J;)y

-porcelain cleatsSOdtn apart ."
. ~

(li:i)The<ll:',lie'aretw~re:.tsh~Ji·.beof'minimum'/3'~2mfho .SWG)
size .;:'Qn~·oenq:;Qfti"trb~GlJl:)bearer:.w~;r;ei~;$~l~/be-""a,ttaGh~d
1~~ck'~~:mPJt:t~~~:~i:;~titti~~t~ig~e ..·.~~~~:f~t~~l~.~.~.~U~
conn.ectioni'e,l';>in.t1!~'de()tptJ;e'be;'gi'Venl .Tn.a.; (j~f\er.end}~~, en
wireshalll;le. fa~.ten~atp~ a.5cm,dia GI <pipe .fpF·~;~;,$pan
upto ··4~!Sm-whl.ch.c.shallbe··fl.xedto t,p.e>wall.wl.tfi-;;,.guy
etc.

/

(iv) The GI pipe shall''be fixed to an angie');roh of size
40mmx40mmx6mm thick with suitable guy for.:.Q.,iglisupports
and for a span exceeding 4'. 5m. ~-""

..

(v) Alternatively, when the height of the structure permits
minimum -ground clearance, the other end .of this GI
bearer wire ..may befixed\ to a hook, -eye-"bolt or bracket
embeQ,dedwith,cemeJ1£<,mort:ar in thewall:<-The weather
proof/PVC insulatedandI?vc sheathedcabl,e shall pass
through GI pip~'o~ minimum dia Scm 'whlch'is'ben~ down-
wards. Well fl.ttl.ngPVC bushes shall be provlded at
both ends' of the .Glpipe .. .

3.6.5 Service line by' underground cable
(i) Ser:viGe cables shall be .·PVC insulated PVC sheathed

armoured UG cables to the ·specified size(s).
(ii) The service cable from an overhead distribution line

shall be fixed to the support with- 2 Nos. of clamp of
MS flat of size 50mmx6mm ..This shall be protected upt.o
a height of 3m from ground level by a G1 pipe of ade-
quate size, clamped to the support with 2 Nos. of MS
flat of size 50mrnx:6mm. The service cable shall be laid
in accordance with chapter 2 of these Specifications.

{iii)The service cable shall be terminated to an outdoor
cable termination box fixed to the support. The con--
nection with the.over headline shall be given either
by the cores of the service cable directly or through
separate insulated leads as specified.
Service fuses .3.6.6
Unless otherwise specified, an ICDB (with rewireable
fuses) may be provided on the pole for the purpose.
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i3.'7.
:3.7.1.

.3.7.2.

3.7.3

I

\'3.8.
\
\

3.B.l.

3.8.2.
3.9.
3;9.1.

3.9.2,.

3.9.3.
I

\
t 3.9.4.
~
•
J 3.9.5.
I
;

PAINTING
Treatment of all supports and line mate'rials beforfi! orat the time of'erection shall be done' in accordancewit'h the relevantsut)clausesof clause 3.2.11. The
~~~f5sCO:£m~fa~~dt~:i~l:~I~:~P~e;~~;le~:ctr~~a;~~'~t~~
ished with two coats of-approved paint after erectionalong with ot~erhardware.' ,
Afteretection, the external'surfaoe of metal supporte .above ground level'and all pole fittings ahall be given'finishing coats of painting. .

works

(i) In the case of lineaccessoties, all tuat and scale:shall be removed ~ ,.era:ping, or by brushing with steel, wire brush. All dust -an(1dirt shall be carefully andthoroughly wiped away. Painting shall not be ,done ,When,the surface is wet or covered with dir1;/dust. '
(ii) The primer coat shall be applied with red oxide' paiht.

tn the case of new supplies, this shall be done beforesupplying to the site. ' '
(iii)Appllcation of finishing coat at site shall be donewIth brushes and 'the paint shall be a,pread .a evenlyan4 a•• moath as possIble. The surfade ,·shallbe given

two or more coats as spec,ified.,
NUMBSaIHQ or suppoaTS
All supports shall be numbered after painting, as,dire~tea by the Engineerain-Charge.
'Separate number plates may be used, if so specified.
'l'JSTING or OVI!llUllAD LINE

Before connecting the services to transformer, equip~ments etc. a pressure test of appro~riate standardshall be carr1ed out on the line as d~rected by thEEngineer~in~Charge.
Before charging the MV lines I ·the same shall be test€'(~
,with a SOOVmegger for insulation resistance. SimiLll
testing shall be done for 11KV lines with a 2Sr} ()',:,megger and for 33KV lines with a 5000V magger.
Where pressure test is not done on a MV line i ,it aha i ;be tested with a 2500 V / 5000 V megger for insulat inr.before charging. "
-All earth se,ts associated wi,th the wo;-k shall be tef;ted.

~
All test results including earth teet results shall l.recorded and submitted to the Engineer-inacharge.

'I
I
I I I.·••t!JJwa, ••
\
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3/11.

The. -distribution, .line. shall be charged only if the
presaure/megger test an9..earthte,t result~ iu~_e satfs-
fact'ory., , .
T)le'lines, -ahal:lbeeommission.d in :the presence of the
ing1neer-in"Ch~rge~
'MiASURBMIIHT .or QnUBAJ) COla)~9TORJ AND IARTH WIRI

,The-weight of overheadcQnducto~.,.nd., •.rth wire shall
~~~d~~~i:l~~c1t~~~:::~~.i~i~!~~~tg;~t;~r:fi~> c~g~~~ti~~,,the weight o-fthee.&t',th wireQrconductor "15y using a
standard, table. 3\'·extra.;8hall be allowed collectively
forwastageJ1a.g:, jO~l1t~~9\ bindipg, jumpers ete i

·3.10.•2.

,

------------
\
~-----
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. . >'1'U~'.,VIX
(CQ,USII3 .3."'2 ,1 J~:l.)(d) )

'CROSS ilut. LBNGTHS
-------------------------.-----------.-~--------------------------~

NQ. of horizontalconductors
, '----------~--------------~~~--------------:-----------------------

Line Voltage , 'Length ofcrOSS arm
LV/MVLV/MVLV/MV
11 KV

2
4
4 + Guard3 .

55 cm
115 cm
175 cm
230 cm- - - - - - - _.- - -.-. --. - - - - - - - - - - - - - - ..- - - - - - - - - .- - - - - - - - - - - - .. ---~-:.- - - - .- - - - - - - - - -\. ~ .- .

Note r. If cradle guard is proposed below the 11line, additional Z cla.mpsshoula-be p.rovidea fromends of cross.arm, with horizontal conductors 0: 30from the outer conductors.

KV·the,
em

/
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- -.------------------------~--~-~------~--~----~-~~---------~--------------------------
'fAIL. Vl::n:

(CLAUS.,S. 3 •"6 • 1 (.0'1'.)
OVlRHlAO CONDUCTOR DITAlLS

CONDUCTOR STRADING -
AND WIRE
DIAMETER

CONDUCTOR APPX.
AREA EQUIV.

COPPER
AREA

CALctn.ATED APP. CURRENT
RESISTANCE CARRYING
AT 20 Deg.C CAPACITY
WHEN CORREC-
TED TO STAN-
DARD WEIGHT

APP. APP.
WEIGHT ULTIMATE

'STRENGTH

----------------------------------------------------------------------------~~-----
, 1 2 3 4 5 6 7 8.--------~----------------------------------------------------------------~----------CQDE NAME NO.OF DIA SQ.MM.

STRANDS MM
SQ.MM. OHM/i<M 40DEG. 4~ DBG -KG!KM KG/I<M

C C - AMB.TEMP 'AMB.TEMP
, ,------------------------------------------------------------------------------------ALl. AI..OMINIOM-(STRANDED ) CONDUCTOR (A.A.C)--------_._--------------------------------------------------------------------------

GNAT 7 2.21_ 26.85 16 1.071.00 73 485
LADY SIan 7 2.79 42.80 25 0.67210 178 165 117 737
ANT 7 3.10 52.85 30.00 0.54440 204 189 144 892
FLY 7 3.40 63.55 40.00 0.45260 229 212 174 1051
BLUE
SOTTLE 7 3.66 73.65 45.00 0.39360 252 234 201 1203
EARWIG 7 3.78 78.55 48.00 0.36620 264 245 215 1272
GRASS'
HOPPER 7 3.91 84.05 50.00 0.34220 275 255 230 1356
CLEGG 7 4.17 95.60 60.00 0.30090 298 :276 261 1523
WASP 7 4.39 106.00 65.00 0.27150 318 295 290 1623

ALUMINIOM CONDUCTOR STEEL REINFORCED (A.C.S.R.)

------------~----------------------------------~-----------------------------------SQUIRREL 6/1 2.H- 24.48 13.00 1.37400 115 107 85 771
GOPHER 6/1 2.36 30.62 16.00 1.09800 133 123 106 952
WEASEL 6/1 2.59 36.88 20.00 0.91160 150 139 128 ll36
FERRET 6/1 3.00 49.'48 25.00 0.67950- 181 681 171 1503
P.ABBIT 6/1 3.35 61.70 30.00 0.54490 208 193 214 1860
MINK .6/1 3.66 73.65 40.00 0.45650 234 :217 255 2207
BEAVER 6/1 3.99 87'.53 45.00 0.38410 261 242 303 2613
RACOON 6/1 4.09 91.97 48.00 0.34340 270 259 318 2746-----------------------------------------------------------------------------~-----
NOTB: Lower and higher sized conductors, which are not in normal use in

C.P.W.D. have not heen considered and cable charts and I.S 398
(Parts 1&2)-1976.
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-TABLE IX-

(clause-. 3.4~3.1)

MINlMUMCLJARANCBBBTWEBN CONDUCTORS ON THE SAME SUPPORTS
(a) L.V. Linea

(i) V§ttica+ gont~guratiQn of gonductok@
Minimum clearance between earth and liveconductors 30 em .
Minimum clearance between live conductors

I
."" 20 em.

(ii)Horizorital configuration of condyctorEf
}It1inimumclearance between' live wires on
either side of a support
Minimum clearance between, live wires on
the same side of a support
Minimum distance between the centre of
insulator pin hole and end of cross arm
(b) H.V. Lines

45 cm.

.30 cm.

5 cm.

Triangular configuration :-
(i) 11 KVL~nes

.The conductors shall be erected in such a way that
they form an equilateral triangular pattern o~
side of 1 meter minimum.
(Li ) 33 KV Lines
The conduct.oxe shall be erected in such a way that
theY,form an e9uilateral triangular pattern Of side,
of 1.5 meter m~nimum.
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CBAPTBR 4
OTHBR BXTBRNAL BLECTRICAL WORKS'

4 •1 SCOPE. _
ThiR chapter covers the requirements of External Electrical
Installation works, other than cable work and overhead line

,work. Works relating to street lighting, compound lighting
and. general lighting of open areas, and feeder pillars 'are
cove:t:'ed.Functional flood lighting involving close design
paralneters,high mast lighting etc.,are not covered here.

4.2 EXTERNAL LIGHTING WORKS4.~.1 Materials '
4.2.1.1. Supports

(i) Tp,e supports of ovezhead LV/MV distribution lines
should, as far as J?ossible,be used for atreet;~ightin9
for the cor~espond~ng streets.

-(ii) Where underground cables are used for LV!MV distribu-
t Lon> the street lighting }toles'may be of RCC/PCC, orsteel tubular type, as spec~fied. '

(iii)Street li~hti~g pole~ shall be of appropr~at~ length,after t.ak~ng~nto account the bracket des~gn to meet
the lighting design. The stresses likely to be experi-
enced due ,towind, and weight of the bracket and, lumi-
na.ire shall be the guiding factor for the aeLec.tLng the
pole section as per relevant BIS.:

4.2.1.2. Brackets
Brackets for taking the luminaries with fluorescent
tubes shall bp.of GI ~ipe of size matching the fixing
requirement of the lum~naire. Brackets for luminaries
with 9ther t~es of discharge.lamp~ sha~l be of GI orMS, w~th o~ w~thout an extens~on p~pe p~ece welded tothe' same, as may be required ,to fix the luminaire
thereto.
Looping box4.2.1.3

(i) A looping box shall be provided with every pole having
underground cable connection. .

(ii) The .looping box shall be
(16SWG) thick MS sheet, with
fixing/locking arrangement.
bly be at the top to enable

fabricated out of 1.6mm
hinged front cover having
The hinge should prefera-

self closing of the cover.
(iii)The looping box shall be of minimum size

250mmx200mmxlOOmm where 2 core cables alone are in-
volved, minimum 250mmx300mmxlOOmm where 4 core cables
are involved, or dn¥ other specified size to suit the
individual site requ~rements.

c

(iv) The box shall be complete with brass compression
gland(s) of appropriate size(s) if specified, earth
stud, two MS clamps of 25mmx3mm section for fixing to
the pole, the required number of terminal blocks with
brass connector strips and fuse carrier with base/MCB,as specified.

60



(v) The box shall be treated with anti=c6rros-iv~ painebeforeereot~on:
(vi) Depending 'upon local \Hhu~I the control box of CI orsome otner materials, which w~ll bEl!fJPEl!~ifically pro;vided in the tender .

••2.2. Selection of CompOund / Stre.t lighC4ng 1umin.!~e.
Sueh luminaires are available in one of th~ following·forms .:
(1) Incandescent '
(2) Halogen(3) Compact Fluorescent
(4)- Fluorescent
(5) HP MV
(6) HP SV(7) LP SV
(e) Metal Halide
Use of incandescent lamp should bEl!avoided ~s .far aliipossible due to very low lumen output and life. Forother type table X gives thEl! average lumen output,efficacy, colour rendering and life. Careful liIelectio~should be made for most suitable and economical appli=cation.

\
4.2.3. :tn.tallatioD

(i) The poles shall b~ erect~d as per relevant clauses inchapter l.
(ii) Where the work involves proviliJion of looping bQx~llJ forCl4bltHI.in ~tre~t _lighting wQrkllJI thEHH~ llJhould b~. in=.~talled ~t 60cm from ground l~v~lar abQv~ high flood

lQvel· which~ver is mor€·. The Q~bl€e shall be routed
fromgrbund through a1 pip.~ 9f ~uitable liJiz~ tc th~
lo~p1ng box ...Th.~e pip'e(ij ~hal1b€ _·e~ita~~y bertt ..cut =,
waras and embadd~d when the foundation work is don.,thu~ avoiding any cutting later.

(iii)Locping ~QXesfor Gbmpoul1~~i~~t~f1g pola~ _may_be in~
sta~l~d within the concrete pedestal for the pal@e(befor€ Giiistingbf the pedestal) at SUGh a height that.t'aift ·Water may net, enter theee boxes. N~G.9sary Gable
~~~~~r~~~·(:~e~hfi!i~:.~~;egg~.ot~h~h~OXpg~;~P·&~~es~:~~
chamfering ~hould be done on the pedestal to enablelifting the front center of looping box <1ftd havingproper aCGes~ inside ror maintenance.

(iv) llraGl{€~tt,J fot' luminaries.,sha1l be fixed to the polesfirmly ~o a~ not to be disturbed by w~nd or by ~afiualpr~fll,!jj\U"!l!fllduring' malnt€!. nance . Cl.ampsI . loCk.if1g et1J<l§. ozany Qther t'@llable meanel shall tie adopted for thit;
tlurpof.j~. Th~ luminari~9 i!Jhallb~· fixed to thEl!.bf'~~k~t§lirmly ~ueh that they at'@ flot disturbed by wind, Vibf'a;cion dUe t~ traffic atc. Arrangement/ if any rEllCCffi=mendElld by the manUfacturer, shOUld be follcWElld.

(v) Wiring Qf PQlfuJ frctft_loc>pingbox to thEllfittingf!J ~houldb~ don~ with IiJpeeifi~d Ql~~of copper conductor PVC
in~ulatEl!d aabl~9.



(vi) Where compression type glands are used with the boxes,the cables shall be terminated on to them. Where the
cable entry pipes are terminaeed directly on to theboxes, without the provision of cable gland(s), suit-
able metallic clamp shall be provided with each cable
end for earthing the cable armour through the earth
terminal in the boxes. ~
The poles shall be painted in approved colour with 2
coats of approved paint suita;,le fo~r outdoor applica-
tions. The interior of the looping boxes shall .be
painted .with syntheti-c enamel paLnt.. All -poles shall
be numbered with figure height of '30mm.-

(vi)

4.2.4.
(i)

Earthing
Earthing of poles shall be carried out as per clause
3.5.10. The earth terminal in the looping box shall be
connected" to this by bare GI wire.

- "Though earth <?ontinuity Sha~l be ensured throu9l;..cablearmour, 4mm dl.a (8SWG) GI wJ,.reshall be run adal.tl.onal-
ly aLonq, the cable route and looped at the ,poles by
stud and washers arrangement.

(iii) The luminaire body shall be connected to the earth stud
in the looping box by bare conductor of 4 sq. mm.Al um i.n Lum ,

- 4.3 FEEDER PILLAR

4.3.1 General
(i) Feeder pillar shall be of floor mounting, free"standing

- type, suitable for outdoor installation in dust," verminand weather proofeonstruetion. "
(i.L) This shall be suitable for continuous operation on

415V(nominal) ~ ~hase 4 wire 59Hz supply. 1'he number,type and eapaeltles of protectlon gear formlng part of
the feeder pillar assembly shall be as specified. "

(iii)The fabrication work should betaken up, only after" the
detailed and dimensioned drawing is prepared by the

" contractor and approved by the Engineer-in-charge.
4.3.2.

(i)

Enclosure
The enclosure shall be fabricated out of at least 2mm
thick MS sheet, with suitable stiffeners. .
Hinged double doors of the same materialprovided on the front and rear sides, with
handles and inbuilt locks with double keys.
gaskets shall be provided for the doors.
Note: In the case of feeder pillars whose width may
not exceed 60em, single leafed doors may be permitted
both on the front and the rear sides.

shall be
necessary
Neoprene

(iii)Suitable MS top cover of 2 mm thick
slants/ over hang shall be provided
against rain/weather etc.

with suitablefor protection
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~
. (Lv)' Deta&hab~e gland platet~);~ha'l+ ..t>e·.prQ,¥id~:qj. at the

bottom, with compressiontYISe ccibl~ gland~~1t~~:the sizes
as specified. AdeqUate sp-a.c~shouldbe p'iov~ded below
the same for safe bending and t~t'ffiination of cables.

~:~ ;-.

(v) The enclosure shall be·provided w·ith ventilation louver
covered with wire mess, lifting hooks, supporting legs,
and -double earth terminals with doubLe washers. .'

(vi) The"internal deSi~n sh~ll be such as ~o permi.t.suit'able_'
arrangement of l.ncoml.ngand. outgol.ng . sWl.t:;chgears,
busoaes , . incoming andtgb'ip:9 .cableS. Due . provision
shou~d· be ..kept, for rou..... -f·~"".,Q«bles,their,. s~pport and
t~~l.natl.on. .Ample ~~r'kl..~ space should be ll:ft for
maa.nt.enance . '.' . .

-,f'-_~::-~:.~~·~~·?-.:-j~·:;"f·':~.::

(Vilcr::·~t~~~~:!I~.~nka~~:c~;'s the >.=,•••• _.,.,

ri,nsing, phosphat·isi "

" ..-

(viii)

4.3.3

(i)

)
.

_shall be
cleaning,

subjected
derusting.,

All' holes.necessary fixing the components shall be
drilled before primer painting. Twocoats of red lead
anti corrosive primer 'shall be given 'on all sides
internal as well exte.rnal, beforet~king up stove
enameled/ powder painting process. . ....~

Internals
Bus bars and bus bar supports shall conform to relevant.
subc Lauaes under 7. 1 . 2· and 7. 1 .3 of CPWDGeneral 'Spec i-
fications for Electrical work Part I Internal.,. 1994.

. .•.. .•.
AdeqU.ate.clearanq:e should be maintained bet;ween phases
and between phase and earth as per clause 7~1.3.3 of
CPWDGeneral SpeCification for Electrical Works Part I
Internal, 1994. Bus bars shall be insulated with
necessary sleeves/tapes of PVC ·or heat shrinkable
insulating material. .

(iii) An independent'earth bus shall be provided, to which
all earth connections (Incoming as well as outgoing,
including body earth) will be _terminated. This shall be
complete with the required number of holes, bo l.t s ,
nuts, double washers etc.

(ii)--

(iv)

(v)

Th~ ~rotective gear may be rewireable/HRC fuses in fuse
carrl.ers and bases, MeBor MCCB,as specified. These
may be bus bar mounted or supported independent of bus
bars. In both cases, the supports, including interme-
diate supports, shall be substantial in construction,
capable of withstanding the loads' under fault condi.?,%'
tions.

There shall be a suitable incoming
inside at a convenient location. .

/'
m~ntedswitch

- .
(vi) Provision shall be available for )Aght~ng tpe i:'nterior,

when the doors are opened. /' .:.' /
.,'--

(vii) Generally' the
feeder pillar
categories:-

internal arrang~~t ji~d /ctesM;n of
shall be .one':' of /the ; {allowing

/ I
I

/
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(a),'Metal Clad incoming switch shall feed an enclosed
bus,bars chamber, Metal clad outgoing switches shall be
connected to the pusbars chamber.
(b)- Metal clad incoming switch snaIl feed an enclosed
busbars chamber. ~use, fittin~s will be mounted on
busbars. The outqoanq cables wl.IIbe connecced to thefuse fittings. ' ,
(c) The above incoming switch, busbars, outgoing
switches, incoming and out going cables shall be accom-
'modated in a cubicle panel, with switch bays, busbars
bays and cable alleys. The cable ~ntry can be,from backor front side. '
Note The~design, depending upon the actual requirements
will' provide for a suitable schedule of work for the
feeder pillar. If required sui-tablerupturing capacity
in KA and.weather protection as per IPS4 wi.!lbe speci-
fied, which may requ-iresuitable testing' and test
certificates., -

(viii) The front openable/ lockable door shall act as a cover
for the swit.chvboardsvas above. ' (
Illustrative sketches of different type of feeder
pillars are enclosed (See fig. 21).

4.3.4. Installatio~

(Lx)

(i) The feeder pillar shall be installed on ·a· suitable
pedestal ,of ,masonaryor RCC. The pedestal shall be
built to appropriate dimensions, with provisions' for
cable entry through the pedestal, and cable bending
f~om below into the feeder ,pillar. The minimumheight of the pedestal above ground level shall be
4Scm. This may be increased, ~here so specified,
considerin~the local conditions (like high floodlevel) in lndividual cases.

(ii) The installation shall be done at locations approved by
the Engineer-in-charge. The locations shall be at
about 1m to 2m from any road berm, clear of any service
pipes, ducts, cable routes etc. and convenient intaking the'distribution cables. ~

(iii)Finishing coats (2 coats) of painting shall be given in
, approved colour, using approved makes and type of paint

in original containers.
(iv) MV Danger board shall be provided on each door. Flexi-

ble earth connection with the body should be providedfor each 'door.
(v) Each feeder pillar shall be earthed with 2 GI pipeelectrodes:
(vi) All cable connections shall be made using appropriate

accessories like crimped lugs, flat and sp~ing washers,
bolts and nuts etc., as suitable for the type of termi-
nation. In -no:case, any mechanical pull from cable
connections shall be experienced at the terminations.
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~--~ .....•..----- ----------

(vii)Circllit details should be indica.ted by painting on
.back of one of t.he doora. the,~-.",

-~
;

_·---,-'T-

-(viii) After all cable terminations. no.openings or unplugged
holes shall be, allowed, which may allow ingress ofinsect etc _ -

[
[4.3.5.,

- -

(ix) All ~nc0f!\:i:I};Jan?outgoing-switchgears shall be properly
marked _1ndlcat1.ngthe lqad connected, cable sizes and
outgoing cOnQection etc.

. ;

Testing
The feeder pillar shall be tested using a 500V DC .
megger before commissioning.
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( III q!!!1 S J. ,.. ]£2U

TABLE X
(Clause 4. 2 .2)

Selection of Luminaire
/---------------------------------------------------------------------------

/
Luminious Flux
'(Lumens)

Efficacy Life
Lm/W Hours

Colour
Rendering

Lamp Type Range

------------------------------~--~---------------------.------------------~- . . .../ ",

GLS 25W-1000W 230-18000 9-'18 1000 Excellent
(Incandescent)
Halogen 300W-1000W 5100-22000 11- 22 2000 Ext:ellent
CFL .9W- , 25W 450- 1200 59- 78 . 8000' Good

5W- ll.W 250- 900' 50- 82 '8000 Good
Fluorescent 1.8W- 65W 970- 4000· 491. 77 5000 Good to

moderate
ML l.60W 2900 18 5000 Moderate

, HP MV 80W-IQOOW 3500":58000 44- 58 5000 Moderate
HP SV 70W- 400W 5800-47500 8)-119 12000-

15000 Fair
LP SV 1.8W- 35w •• 1800; 4500 100-129 10000 Poor
Metal Halide

i) a) HPI-T 250W 17000W 70- 90 10000 Good
b) HPI-T 400W 31500W 70- 90 10000 Good
c) HPI-T lOOOW .·8l00OW- 70- 90 10000 Good
d) HPI-T 2000W 189000W 70- 90 10000 - Good

ii) a) HPI-BU 250W 17500W 70 10000 Good
b) HPI-BU 400W 27600W 70 1000.0 Good

. . . , a) MHNTD 70W 5500W 75-80 6000 Excellent.~~~I

b) MHNTD 150W 11250W 75-80 6000 'Excellent---------------------------------------------------~--------------------

•
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1. Sub-station

APPENDIX·A(CLAUSE 1~3)
TERHINOLOG~

An assemblage
'sary hqusing
of electrical
circuits.

of equipment atone place including 'any.necce-
for the conversion, transformation or control
energy and for connection between two or more

2 .--Distribution S'Ub-station:-
A sub-station used for feeding a distribution network ...•

3. Package (U:o,it)Sub-station:-
.A sub-stat ion in which the ·switchgear, ·the busbars and the
transformers are all contained in a single, robust--metal
enclosure ..

4. Distribution (feeder) Pillar:-
A totally enclosed structure or cubicle containing bus bars
connected to incoming and outgoing distribution feeders-con
t~91led through links or fuses.

5. Isolated Neutral System:-
A systelJlwhich has no intentional connection to earth except
throu~h indicating, measuring, or protective devices of very
!Iigh l.mpedance.

6. Earthed Neutral System:-
A system ·in which the neutral is connected to earth, either
soll.dly! or through a resistance or reactance of value low
enough to reduce materially transient·oscillations and to

.give a current sufficient for selective earth fault protec~
tion.

7. System with Solidly Earthed Neutral:~
A system with one or more transformers or generators
the neutral point(s) earthed in such a way that the
drop along the connection to earth is negligible
with tlienominal voltage of the system under all
opel:a::ingconditions,

8. Radial Circuit:-

having
voltage

compared
possible

A line emanatinG from a source of supply and terminating at
a point to be supplied which, together with any other points
to be supplied by the line, do not h~ve a supply available
to them in more than one direction.

9. Ring Circuit:-
A circuit emanating from a source of supply and terminating
at the same or another source of supJ?ly, and with points to
be supplied along the route of the c~rcuit so connected that
the supply is available to all of them from both directions
along the circuit. .
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10,. Feed .Point:-
A point" at which a network or-a line receives energy.

11'. Supply Terlllinals:-
IThe point 'at which,a consumer receives energy. I

12. Electric Line:-
,~ generic term of a set of conductors, with insulation and
'accessories, used, for the transmission or distribution of
electrical energy.

13. -.Transmission (Distrib~tion) Line:";'
Electric line forming part of an' installation for
,titig,el.eetrical. eneF9Y, normally restricted to
construction.

transmit-
overheaq

14. Service Line:-
A line connecting the consumer's installation to a distribu.-
tor. r

.15. Feeder:-
A line which supplies a 1?oint of distribution network' with-
out being tapped at any ~ntermediate point.

16. Span:-
The part of an overhead line between two c~nsecutive
ports.

17. Length of a Span:-
The horizontal distance between two consecutive supports of
an overhead line.

sup- ..

18. Sag:-
Maximum vertical distance, in a span of an overhead line,
between a conductor and the straight line passing through'
the two points of support of the conductor.

19. Conductor· Vibration:-
Vibration, generally of small amplitude, of the conduGtors
of overhead lines, which can be suppressed by means of
appropriate dampers.

20. Jumper:-
A short length of conductor, not under mechanical tension,
making an electrical connection between two sections of a
conductor of an electric line.

21. Pin Insulator:-
An insulator consistin~ of a single piece of porcelain or of
tw~ or more porcela~n components permanently connected
together and intended to be mounted rigidly on a supporting
structure by an insulator pin passing up inside the insula-
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I 'Cor. unl.ess otherwise st~ted, tlli:sterm eX91ud~s the insu-
lator piR.

22. Fit,tings:-
The portions of an insulator provided for making a 'mechani-
calconnection to-it.

23-. Multiple. Stranded Conductor:-
'A stranded con~~ctor- consisting of a number of groups of
wires assemblea together in one <>r more helical layers, the
wires in each group being either bunched or stranded.

24. Conductor Insulation:-
I~sulation applied on- a conductor ~r a conductor screen.

25. ~a~ped Insulatioll:-
Insulation consisting of tapes applied helically in concen-
tric layers.

26. Screen (of a cable):-
Conducting layer(s} having the function of control of the
electric .field within the insulat;i.on. It-may also provide
smooth surfaces at the boundaries of the ~nsulation and
assist in the elimina~ion of spaces at these boundaries.

27. Conductor Screen:-
An electrical screen of non-metallic and/or metallic materi-
al covering the conductor._

28. Mass-impregnated (paper) Insulation:-
Impregnated paper insulation in which the paper tapes are
impregnated after lapping~

29. Mass-impregnated non-draining Insulation:-
Mass-im~regnated paper insulation in which- the impregnate is
not .flu~d at the maximum continuous operating temperature.

30. Extruded Insulation:~
Ln.au Lat Lon consisting generally of one layer of a thermo-
plastic or thermosetting materlal and applied by an extru-
sion process.

31. Mineral Insulation:-
Insulation consisting of compressed mineral powder.

32. Insulation Screen;Core Screen:-
An electrical screen of non-metallic and/or metallic materi-
al covering the insulation.

33. Shield(o£ a cable):-
A surrounding earthed metallic layer to continue the elec-
tric field within the cable and or to protect the cable from
external electrical influence.
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34. Core Insulated Conductor(North America):- .
An assembly comprisitlg a.conductor with its own insulation
(and screens· if any).

35. Oversheath:-
A non-me·tallic sheath applied over a metallic cover longI
constituting the outermost sheath.ofthe cable .

. 35. Filler:-

The material used to fill the interstices between the cores
of a multi-conductor cable.

37. Armour!-

A covering consisting of a metal tape (s) or wires, get-·.rally
used to protect the cable·from external mechanical effects.

38·. Serving:.-
One or more non-extruded layers applied to t-he exterior of a
cable. .

39. Braid:.-

A covering formed from plaited metallic or non-metallic
material.

40. Aerial{insulated)Cable:-
An insulated cable designed to be suspended overhead and
outdoors.

41. Shielding Conductor:-

A separate conductor or single core caole laid parallel to a
cable or cable circuit and itself.forming part of a closed
circuit in which induced currents may flow whose magnetic
field will oppos~ the field caused by the current in the
cable (s) .

42. Parallel· Ear.th Continuity Conductor:-

A conductor usually laid along the cable route to provide a
continuous low impedance metallic earth connection between
the eart.h i.nq systems at the ends of t.he cable route.

70



APPENDIX '.B
(Clause 1.21.1)

IMPORTANT RULES FOR EXTERNAL EI WORKS ·PROM I.E. RULES-1956
(As ~ended upto 1st July 1990)

2. Definition
(1)(av) "Voltagen .means the difference of electric potential
me.asuxed in volts between any two conductors or between any
part of either conductor and the earthed as measured by a
suitable volt meter and. is said to be-
nlc)w" where the volta~e does not exceed
normal condition subJect, however, to
variation allowed by these rules;
"medium" where the voltage does not exceed 650 Volts under

.rnozme I condf.tLon subject, . however, to the pe-rcentage
variation allowed by these rules;

250 Volts under
the ~ercentage

"high" where the V"oltage does not exceed 33,000
normal condition subject, however, to the
variation allowed by these rules;
"extra high" where the volt~ge exceed 33,000 Volts under
n9rmal condition s~bject, however, ~o the percentage varia-·
t.aon allowed by t:hese·rules;

Volts under
percentage

44.A Intimation ·ofACcidents
If any a~cident occurs in· connection w~th th~ generati9n,
transm~ss~on, supply or use of·energy ~n or 1n connect~on
with, any part of the electric supply lines or other works
of any person and tbe accident results in or is likely to
have resulted in loss of human or animal life or in any
injury to a human being or ·an animal, such person or a~y
other person authorised by.the State Electricity Board ~n
this behalf shall send to the In~pector a telegraphic report
within twenty four"hours to the knowled~e of occurance of
the fatal a~c1dent and a written report 1n the form set out
in Annexure XIII of occurance·of fatal and all other acci-
dents.

74. Material and Strength
(1) All conductors or overhead lines other than those

specified in sub rule (1) of Rule 86 shall have a
breaking strength of not less than 350 Kg.

(2) Where the voltage is low and the span is less than 15
meters and is on the owner's or consumers premises a
conductor having an actual breaking strength of not
less than 150 Kg may be used.

75. Joints
Joints between conductors of overhead lines shall be mechan-
ically and electrically secure the conditions of operations.
The ultimate strength of the joint shall not be less than 95
percent of that the conductor, and electrical conductivity
not less than that of the conductor. Provide that no conduc-
tor of an O.H. line shall .have more than two joints in a
span.
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76. ~imum Stresses: Factor o~/Safety
1(a} The owner of every overhead line shall ensure that 'it
has the following minimum of safety :-

i}
ii}

iii)
iv)

For
FOr
For
For

metal supports
mechanically processed
hand moulded concrete

wood supports
concrete supports
supports

2.0
2.5
3.0
3.5

The miriimum factors of safety shall be based on such load as
·wood cause failure of the supports to perform its function
(assuming that the foundation and other component.s of the
structure are in tact) .
The, aforesaid load shall be -
(i) Equivalerit to the yield point stress or the modulus of

rupture,' as the.case may be, for suppoct.s subject to
bending and vertical loads:

(ii) The crippling load for supports 'used as struts .
(a)The said owner shall also ensure that' the strength, of,
the supports in the direction of the line is not less than
one fourth of'the strength required in the direction trans-
'verse to the line. .'
Provided that in t-hecase of latticed steel or other com-
pound structure, factors of safety shall not be less than
1.5 under such broken 'wire conditions as may be specified by
the State ,Government in this behalf.
(b) The minimum ,factor of safety for stay
Wlres or bearer wires shall be 2.5 based on
tensile strength of the wire.
(c) The mini~um factor of safety for conductors shall ,be
based on their ultimate tensile strength. In addition, the
conductor tension at 32 deg~ees C,-without external, ~oa~,
shall not exceed the followlng percentage of the ultlmate
tensile strength of the conductor.

.•.
wires, ~ard
the ultlmate

Initial unload tension
Final unload tension

35%
25%

Provided that in case of conductors having cross section of
a generally triangular shape such as conductors composed of
3 wires, the final unload tension at 32 degrees' C shall not
exceed 30% of th~ultimate tensile strength of such conduc-
tors.
2. For the purpose of calculation shall be such as the
State Government may specify in each case;

a)

c)

the -maximum wind pressure shall be such as the
State Government may specify in each case;
for cylindrical bodies, the effective area shall
be taken as two-third of the projected area ex-
posed to wind pressure;
for latticed steel or other compound structures,
the wind pressure on the-lee-side members shall be
taken as one half of the wind pressure on the
windward side members and factors of safety shall

b)
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be calculated on the crippling load of str1,1ts
upon the elastic limit of tension members;

and

d)" the maximum and minimum temperatures shall be such
as the State Government may specify in each case.

Notwi.thstanding any thing cont.ad.ned in sub-rule (1) and
(2) in localities where overhead lines are liable to
accumulations of ice or snow, the State Government may,
by order in writing, specify the loading conditions for
the purpose of calculating the factor of safety.

v'
77. Clearance Above:Ground of the Lowest Conductor

3.

(1) No conductor of an overhead line, including service
lines, erected across a street shall at any part there-
of be at a h~ightless.than :
alfor and medium voltage lines
b) for high voltage lines

5.8 Mts.·
6.1 Mts~

(2) No conductor of an overhead line, including _~ervice
lines, erected along any street shall at any 'part
thereof be at a height lessthan:-.
a) for low and medium voltage 'clines
b) for high voltage lines

5.5 Mts
5.8 Mts.

(3) No conductor of an overhead line, including servi'ce
lines erected elsewhere_than along or across any street
shall be at a height less than :-
a) for low; medium and high voltage li~es

upto and including 11,000 Volts, if bare 4.6 Mts.
b) for low, medium and high Voltage lines

upto and including 11000 Volts, if
insulated 4.0 Mts

c) for high voltage lines above 11000 Volts- 5.2 Mts.
(4) For extra high

ground shall not
33000 Volts, or
the line exceeds

voltage lines, the clearance above
be less than 5.2 plus_0.3-m-fbr every
part thereof by which the voltage of
33000 Volts.

Provided that the minimum clearance along or across any
street shall not be less than 6.1 meters.

78. Clearance Between Conductors and Trolley Wires
(i) No conductor of an overhead line crossing a tramway or

trolley bus route using wires shall have less than the
followl.ng clearance above any trolley wires.
(a) Low and medium voltage lines 1.2 Mts.
Provided that where an insulated conductor suspended
from a bearer wire crosses over a trolley wire the
minimum clearance for eayh insulated conductor shall be
0.6 meters.
(b) High voltage lines upto and includin~

11,000 Volts 1.8 Mts.
(c) High Voltage lines above 11,000 Volts 2.5 Mts.
(d} Extra high Voltage lines 3.0 Hts.
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------------------ -------

. (Ld)-In any case of crossing referred to in sub rule \1)
whoever-lays his line later in time, shall provide the
clearance between his own line and the line which w:~.Ll
be crossed in accordance with the provisions of said
rule.
?rovidedthat if the later encrant is the ownez
lower line and is not:.able to provide adequate
<;l.nce,he should bear the cast for modification
~pper line to comply with this rule.

79. Clearance From Buildings of Low and Medium Voltage Lines andSE!ntQ~ Lines

of 'the
clear-

of the

Where a lo~ or medium vo Lt.aqe overhead line.· P<:tsses
above or adJacent to or term~nates on any bu~ld~ngs,
the following minimum clearance from any acces,sible
point, on the basis of maximum shall be observed ::..
(a) for .arry flat roo{, open balcony, verandah roof and

lean-to-roof- .
(i) woen the line passes above the buildings, a

vertical ::learance of 2.5 mts. from tbe
highest peint, and

.(ii) When the line passes adjacent to the build-
ing, a hor-t.zor •.tal clearance of 1.5 mts. from
the nearest po.i.nt; , and

pitched roof-(b) for

(3)

(i) When the line passes above· the building, a
vertical clearance of 2.5 mts. immediately
under the lines; and

(ii) When the line passes adjacent .to the build-
ing, a horizontal clearance of 1.2 mts.

Any conductor so situated as'to have a clearance less
than specified in sub rule (1) shall be adequately
insulated and-shall be attached.at suitable intervals
to a bare earthed bearer wire· having a breakihg
strength of not less than 350 Kgs.
The horizontal clearance shall be measured when th~
line is at a maximum deflection from the vertical due
to wind pressure.

(2)

Explanation- For the purpose of this rule
IIbuilding" shall be deemed to include any
whether permanent or temporary.

80.Clearance from buildings of high and extra high voltage lines:

expression
structure,

(1) Where a hi~h, extra high voltage overhead line passes
above or adJacent to any buildi~, or part of a build-
ing, it shall have, on the bas~s of maximum sag, a
vertical clearance above the highest part of the build-
ing immediately under such line, of not less than:·
(a) For high voltage lines upto and

including 33,000 Volts 3.7 Mts.
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(b) 'for extra high voltage lines '3'.7Mts plus
0.3 Mtr. for
ev~ryadditional
33,000 Volts or
part thereof

(2 ) The horizontal clearance between the nearest\
and any part o~ such.buildin$ shall, on the
maximum deflection .due to w~nd pressure be
than: -

conductor
basis .·of
not less

(a) For high voltage lines upto /
andinc:+uding'·ll,OOo. Volts. 1.2 Mts.

(b) For high voltage lines above
11,000 volts and upto and
including 33,000 Volts 2.0 Mts.

(c) for extra -hi.qhvoltage line 2.0 J'1ts.plus
0.3 Mtr: for
every additional
33,000 Volts or
part thereof

81. Clearance at Different Voltage on same Supports'
Where conductor forming parts of systems, at different
voltage are erected on the supports, the owner shall make,
adequate provision, to guard .against danger to linesmen and
other from the lower voltage system being charged above its
normal working voltage by leakage from or contact ~ith the
higher voltage· system; and the methods of construction and
the clearance b.etween the conductors'of the two. systems
shall be subject to the prior approval of the Inspe<;=tor.

82. Erection of or alteration to buildings, structures, flood
banks and elevation of ro~ds:-
(1) If at any time subsequent to the. erection of an over

head line (whether covered with insulated materials or
bare) any person proposes to erect; a new building or
structure, or flood bank or to raise any road level or
carry out any other type of work whether ~ermanent or
temporary, or to make In or upon.any build~ng or struc-
ture, flood bank or road any permanent or temporary
addition or aLtez-at.Lon , he and the contractor whom he

.em~loys 'to carry out the e~ecti6n, addition and alt~r-
atlon thereto would, durlng or after construct~on
result in contravention of the provision of rule 77, 79
or 80, give notice in writing-of his intention to the
supplier, and to an· Inspector and shall furnish there-
with a scale drawing showing the proposed building,
structure flood bank, road any addition or alteration
and scaffolding required during the construction.

(2) (a) On recei~t of the notice referred to in sub rule
(1) or oth~rwlse the supplier shall examine whether the
line under reference was lawfully laid and whether the
person was liable to pay the cost of alteration and if
so, send a notice without undue delay to such person
together with an estimate of the cost of the expendi-
ture likely, to be incurred to so alter the over head
line and require him to deposit, within 30 days of the
receipt of the notice with the supplier, the amount of
the estimated cost.
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(b) If the per!lon referred to in sub rule (1)/ disputes
the sUJ;1plierestimated cost of al.teration of 'the over:"
head l1ne or even the responsibility to/pay such cost,
the dispute may be referred to the Inspector by either
o~ the :parties, where upon the same shall be decided by
the Inspector.

(3) "No work upon such building, structure, flood bank, road
'and addition or alteration shall be commenced or con-
tinued until the Inspector has certified that provi-
si6n$ or rule 77, 79, or 80 are not likely to. be con-
travened either during or after the aforesaid construc-
tion:
Provided .that an Inspector may,. if he .is satis£ied that
the overhead line ha8been so guarded as to secure the
protectio_n of persons or property from injury or risk
of .injury permit the work to be execut ed prior to
alteration ~f overhead lines or, in the case of a
temporary additions or alteration, without alteration
of the'overhead line.

(4) 'ad receipt of the deposit, the supplier shall alter the -
overhead line within one month of the date of deposit'
or within such longer period as the Inspector may allow
and ensure that it shall not contravene the provisions
of Rule 77, 79, or 80 either during' or after such
construction.

(5) In the absence of an agreement to the" contrary between
the parties concerned, the cost of such alteration of
the overhead line laid down shall be estimated on the
following basis, namely:-
(a) The cost of
tion ~iving due
mater1al which
l.inei

additional material used on the altera-
credit for th~ depreciated cost o~ ~he
would be ava1lablefrom the eX1st1ng

(b) the wages of labour employed in effecting the
alteration;
(c) S\lpervision charges to the extent of 15% of the
wages mentioned in clause (O)i· and
(d) any char~es incurred b¥ the supplier in complying
with the prov1sions of sect10n 16 of the Act in respect
of such alterations.

(6) Where the estimated cost of the alteration of
overhead line is not deposited, the supplier shall
considered as an aggrieved party for the purpose
this rule.

the
be
of

82 A Transporting and storing of material near overhead
li~es:-

(1) No rods, pipes or similar material shall be taken below
or ~n the vicinity of any bare overhead conductors or
lines if they are likely to infringe the provisions for
clearance under Rule 79 and 80, unless such materials
are transported under the direct supervision of a
competent person authorised in this behalf by the owner
of such overhead conductors or lines;
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(2) Under ·no cir~umstances .rods, pipes or other similar.
materials shall be brought ~within the flash over dis-
tance of bare live conductors or lines; and

(3) No material or earthwork or .agricultural p~oduce shall
be dumped or stored or "trees grown below or in the
vicinity of bare overhead conductors or lines so as to
reduce the requisite safety clearance specified under
rules 79 and 80.

83 Clearance, Gene:t::'..'.
For purpose of comJ?uting the vertical clearance of an over-
head line, the max1mum sag of any conductor shall be calcu-
lated on the basis of maximum sag in still air and the
maximum 'temperature as specified by the, State Government
under- rule 76 (2) (d). Similarly, for the 'purpose of computing
any horizontal clearance of an overhead line, ,the maximum
defLect.Lon of any conductor shall be calculated on the basis
of 'the wind pressure specified by the State Government under
rule 76(2) (a) or may be taken as 35% whichever is greater.

84. Route: Proximity to Aerodromes
overhead lines shall not be .erect.ed in the vicinity of
aerodromes until'the 'aerodrome authorities have approved in
writing the route of the proposed lines.

85. Maximum Intervals between Supports
All conductors shall be attached to suppoz-ts at --intervals
not exceeding the safe ,limits based on the ultimate tensile
strength of the conductor ·and the factor of safety pre-
scribed in rule 76.
Provided that in the case of overhead'lines carrying low or
medium voltage conductors, when erected in, over, aiong or
across any street, the interval shall not without the con-
sent in wr1ting of the Inspector, exceed 65 meters.

86 Conditions to apply where telecQmmunication lines and power
lines are carried on same supports
(1) Every overhead telecommunication line erected on

supports carrying a power line shall consist of conduc-
tors each having a breaking strength of not less than
270 Kgs.

(2) Every telephone used on a telecommunication line erect-
ed on sU~J?orts carrying line shall be suitably guarded
against ~lghtning and shall be protected by cut-outs.

(3) Where a telecommunication line is erected on supports
,carrying a high or extra high voltage power line c;tr-
rangement shall be made to safeguard any person uSlng
the telephone against injury resul~ing from contact,
leakaqe or induction between such power and telecommu-
nicatIon lines.

87. Line crossing or approaching each other
(1) Where an overhead line crosses or is in proximity to

any telecommunication line, either the owner of the
overhead line or the telecommunication ~ine, whoever
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(2 )

l~ys. .h~s .li'ne,;later, shall arrange to provide forpi:'otectl.ve"'dev~s' or guarding. arrangements, in a
manner laid down in the Code of P*actice,or the guide-
lines. I?reparedby the~Power and Telecommunications Co-
oxdd.nae Lon.: 'Committeeand subject to the provision of
the fohlowing sub-rules:.
When it is intended to erect a telecommunication line
'or an overhead line which will cross or be in proximity
to'an overhead line or a telecommunication line, as the
case may be, the peJ;'sonproposing to erect" such line
shall give one month's notice of his intention so to do
alon~ with the relevant detaiJ;:sor protection and
drawl.ngto the'owne~ of the existing line.

(3) Where an ,9verhead li.necrosses or is in proximity to,
another overhead Li.ne., guarding arrangement shall be
prClyi~ed .so .as to guard a~ainst the pos-sibility .,)fthel.rcoml.ngl.ntocontact wl.theach other. ' ,

{Where an overhead line crosses another overhead line,clearance shall be as under 0-

Voltage Category High Voltage
(As per B. I.S.) ,

Extra High Voltage

~~inal system Voltage 22 IW 33 IW 66 KVllO KV 132 IW 220 KV---------------------------~---------------------------------~------------
Clearance Minimum value in Meters

Between lines·when
crossing each other
(derived)------------------------------~---------------------~--------------~-----

250 V 2.44 2.44 2.44 2.75 3.0.5 4.58,
650. V 2.44 2.44 2.44 2.75 3.0.5 4.58
11 KV 2.44 2.44 2.44 2.75 '3.0.5 4.58
'22 KV 2.44 2.44 ,2.44 2.75 3.0.5 4.58
33 KV 2.44' 2.44 2.44 2.75 3.0.5 4.58
66 KV 2.44 2.44 2.44 2.75 3.0.5 4.58

110. KV 2.75 2.75 2.75 2.75 3.'0.5 4.58
132 'KV 3.0.5 3.0.5 3.0.5 3.05 3. (}S 4.58
220 KV 4.58 4.58 4.58 4.58 4.58 4.58

Provided that no guarding are required when an extra high
voltage line crosses 'overanother extra high voltage. nigh
voltage, medium voltage or low voltage line or roaa -0£ a
tram subject to the condition that adequate clearance areprovided between the lowest conductor of the extra high
volta~e line and the top most conductor of the overhead linecrossl.ng underneath the extra high voltage line and the
clearance as stipulated in Rule 77 from the topmost surfaceor the road is maintained.) , '
(4) A person erecting or proposin~to erect a line whicn

may cross or be in proxl.mity with an existing
line I may normally provide guarding arrangement
on his own line or requlre the owner of the
other overhead line to provide guarding
arrangements as referred to in sub rule- (3).

(5) In all cases referred to in the preceding sub-rules theexpenses of providing the guarding arrangements or
protective devices shall be borne by the person whose
line was last erected.]
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.(6r Where' two lines croes, the cxoasrnq shall be made as.
nearly at right angles as the nature of the case
admit's [and is near the stlPpprtsof the line as prac-
ticable, and the support of the lower line'shall notbe erected below the upper line.]

(7) The guarding ar:r;angements.~~allordi~all¥ be'out- by the owner of the-supports on which it
and .he shall be.responsible for its efficient
nance.

carried
is mademain,:e~

(8) Allwork re9lliredto be done by or· under this ru,i~
shall be carrl.edout to-the satisfaction of the Inspec-tor.' \ .

I. Guarding

(1) Where gUarding 1:S reqtiiredunder these rules the provi-
sion of sub-rules (2) to',(4)ahaLf, apply. ,

(2) Every guard~wire shall be connected w~th earth at eachpoint at which its electrical continuity is broken.
(3) Every guard-wire shall an actual breaking strength of

not less than 635 KG and if made of i~on or steel,shall be galv~nised.
(4) Every guard-wire'or cross connect.edsystem.'of guard-

,wires,shall have sufficient current carfying capacd ty:
to ensuze .the rendering dead, .without risk of. fusl.ngof
the guard wire or .wirestill the contCj.ctof any livewire has been,removed. '

(5) Lines crossing trOlley-wires in the case of a crossing
over a trolley-wire guarding shall fulfill the follow-ing conditions, namely:-

(a) Where there is only one trolley-wire, two guard-wiresshall be erected as in diagram- A. '. ..
Where there are two trolley-wires and the distance
between them does not exceed 40 cms. two guard-wires
shall be erected as in diagram-B.

(c) Where there are two trolley--wires and the distance
between them exceeds 40 cms. but does not exceeds 1.2
meters, three guard-wires shall be erected as in
diagram-C;

(b)

(d) Where there are two trolley-.wires and t.he distance
between them exceeds 1.2 meters,'each trolley wiresshall be separately guarded as in diagram~D

(e) The rise of'the trolley boom shal'lbe so limited that
if the trolley leaves the trolley wire, it shall not
foul the guard-wires, and

(f) Where a telegraph-line is liable to fall or be blown
upon an arm, stay-wire span-wire and so slide down upon
a trolley-wire guard hooks shall be provided to prevent
such sliding.
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Diagram-D
Service Lines fram overhead lines
No service lines or 'tapping shall be taken off an
line except at a point of support.

90. Earthing

89.
,

overhead

(1) All metal supports, and all reinforced and prestressed
cement concrete supports of overhead lines and metallic
fittings attached thereto shall be permanently and
efficiently earthed. For this purpose, a cont~nuous
earth wire shall be provided and securely fastened to
each pole and connected with earth ordinarily at three'
points in every kilo-meter, the spacing between the
points being as nearly equi-distant as possible. Alter-
natively each support and the metallic fitting"attached
thereto shall be efficiently earthed.

[(I-A) Metallic bearer wire used for supporting insulated wires
of, low and medium voltage / over head/ service lines shall be
eff~ctively earthed or insulated.

(2) Each stay wire shall be similarly earthed unless an
insulator has been placed in it at a height 'not less
than 3.0 Mts. from the ground.

91. Safety and Protective Devices
(1) Every overhead line (not being suspended from a dead

bearer wire, and not being covered with insulating
material, and not being a ,trolley-wire) erected over
any part of street or other public place, or in any
factory or mine, or on any consumer's premises, shall
be protected with a device a~proved by the Inspector
for rendering the line electr~cally harmless in case it
breaks. 80
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(2) An Inspector ma,y by notice in writing require the owner
of any such overhead line wherever it may be e~ected to
protect it.in the manner f;lpecifiedin sub-rule-(l).

(3) The owner of every high and extra high voltage overhead
line shall make adequClte arrangement to the sati~fac-
tion oft~e Inspector\to prevent unauthorised ,persons
from ascending any o£ the supports of such overhead
lines which can be easily climbed upon without the help
of a ladder or special appliances. Rails reinf.orced
cement concrete poles and pre. stressed cement, concrete
poles without_ steps tubula:r"poles. Wooden! support ••
without steps I section and channel shall be aeemed&ll
supports which cannot be eaE.dlj:_climbedupon for th~
purpose of this rule.' '\. '

92., PrQtection'against l!ghtning-
(1)· The owner of every overhead line which is so exposed ,as

to be liable to injury from lightning shall adopt
efficient means for dLverting to earth electrical surge
due to lightning.

(2) The earthing lead for any lightning arrester shall not
pass through any iron steel pipe, but shall be~aken as
directly as possible from t,he li~htning arrest,er toa
separate earth electrode and/ or Junction of the earth
mat already provided for the high and extra high volt-
age. sub station subject to the avoidance of bends
wherever practicable.
Note: A vertical 9round'electrode shall be c9nnected to
this junction of the earth mat.

93. Unused overhead lines
(1) Where an overhead line ceases to be used as an electric

supply line, the owner shall maintain it 'in a safe
mechanical condition in accordance with' rule 76 or
shall remove it.

(2) Where any overhead line ceases to be used as an
electric supply line, .an Inspector may, by a notice in
writing served on the owner, require him to maintain it
in a safe mechanical condition, or to remove it within
fifteen days of the receipt of the notice.

137~ Hode of Entry
All persons entering in pursuance of the Act or these
rules, any building which is used as human dwelling, or
a place of worship shall, in making such entry, have
due regard, so far as may be compatible with the exi-
gencies of the pur~ose for which such entry is made, to
the social and rel~9ious usages of the occupant of the
buildings entered.

138. Penalty for breaking seal
Where in contravention of rule 56, any seal referred to
in that rule is broken-
(a) the person breaking the seal shall be punished with
fine which may extend to two hundred rupees; and
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(b) the consumer, when he has not himself _ broken the
seal, shall be punishable with.fine which may extend t.o
fifty rupees, Utllesshe proves that he uaed all rea-.
sonable means in his power to ensure that the seal
should not be broken..

138A PElnalty for hreac~ of Rule44A
Where in contravention of Rule 44A, .anyperson respon-
sible-for the generation, transformation, tr::an3mission,
conversion, distributioh, supply or use of enerqy fails'
to report to the Inspector and other..authorities con-
cerned, the occurrence of a~cident, such persons shall
be punishable with fine which may extend to tpree
hundred rupees.

140 p~nalty for Breach of Rule 82
(a) Where no notice is given under Rule 82(1) or the

amount of estimate as demanded under Rule 82(2) is not
deposited, both the persons proposing and the
contractor engaged for erecting a new building or
structure whether J?ermanentor temporary or for making
in or upon any bUJ.ldingor structure any permanent or
temporary addJ.tionsor alteration, shall be deemed to
have· committed a breach of Rule 82(1} and shall be
punishable with a fine which may extend to three hun-
dred rupees.

(b) If any person, commences 9r continues any work incontravention of Rule 82 (3) in or upon ar:y such
building, structure, flood bank, road, orcarrJ.es out
addition or alteration thereto, the person contravening
the· same shall be punishable with a fine which .may
extend to three hundred rupees.
In addition to this the supplier shall, after obtaining
the concurrence of .the Inspector, discontinue the
supply, if any, to such building structure, flood bank,
or road, etc. but only after giving forty-eight hours'notice to the pel.sonconcerned in writing of disconnec-
tion of supply and shall not commence the supply until
he and the inspector are satisfied the cause has been ..removed. 'S"

140A Penalty for breach of Rule 77,79, or 80
Where a person is responsible for any construction which is
or which results in contravention of the provision of Rule
77, . 79, or 80, he and the contractor whom he employs shall
be punishable with a fine which may extend to three hundred
rupees, and in the case of a contin~in~breach, with a
further daily fine which may extend to flfty rupees.

141 Penalty for Breach of Rules
Any person other than an Inspector, or any officer apP9inted
to assist the Inspector who, being responsible fdr the
observation of any of these rules, commits a breach there of
shall be punishable for every such breach with fine which
may extend to three hundreds rupees, and in.the case of a
continuing breach with a further fin~ ~hich may extend to
fifty rupees, for every day..--af-terthe first duri.nq which the
breach has continued.



.APP·ENOl:X-C(Clause 1.21.2 & 1.21.3)
IMPORTANT INDIAN STANDARDS

These are in addition to those given'under Appendix B of the
Generql Specifications for Electrical Works (Part I- Internal),
1994 as relevant to External EI works.

Poles :
Reinforced concrete poles for over-
head power and telecommunication
lines "

(2) Prestressed concrete poles for
overhead Jiower, traction andtele-
commti.nicatl.onlines

(3) Precast prestressed concrete street
lighting poles

(4) Precast reinforced concrete street
lighting poles

(5) Methods of test for concrete poles'
for overhead power and telecommuni-
cation lines

(6) Tubular poles for overhead power and
telecommunication lines
Conductors

(1) Aluminium .conductors for overhead
transmission purposes "-

(i) Al~minium stranded conductors
(ii) Aluminium conductors

steel reinforced
galvanised

(iii)Aluminium al~oy stranded conductors
(2) Aluminised steel core wire

aluminium conductors (ACSR)
(3) Couduct.o'rs and earthwire acceasor-i.ees

for overhead power lines ArmOI..r
rods I binding wires and tapes ff")r
conductors.

for

(4) Conductors and earthwire accessories
for overhead .power lines·: Mid s~,an
joint$ and repair sleeves for c;,n-
ductors

Cables :
(1) PVC insulated (heavy duty) elect:~ic

cables :-
{L) For working voltage upto and LncLiid-.

ing 1100V

83

785-1964

1678-1978

2193-1986

1332-1986

2905-1989

2'713-19'80
(Part 1 to 3)

398(Part-1)-1976

398(Part-2)-1976
398 (Part-4) -1979

3835-1966

2121(Part-1}-1981

2121(Part-2}-1981

1554(Part-1)-1988
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(ii) For workin$ voltage from 3.3 KV upto
and includ1ng llKV

(2) Paper insulated leadsheathed~ables
for electrici~y supply

,
(3) Cross linked polyethylene .insulated

PVC 'sheathed (XLPE) cables '-
(i) For working voltage upto and includ-

ing 1100 Volts
(ii) .For workin$ voltage from 3 .3 KV upto

and includ1ng 33 KV
(4) Recommended .current ratings for

cables' :-
(i) Paper insulated and lead. sheathed

cables .
(ii)'PVC insulated and·PVC sheathed heavy

duty cables
(5) Recommended short-circuit ratings of

high voltage PVC cables
J:nsulators :

(1) Porcelain insulators for
cJ?ower li~es wit;ha nominal
upto and 1nclud1ng 1000V
Porcelain insulators for
power lines with a nominal
greater than 1000 V

(3) Porcelain guy strain insulator

overhead
voltage

(2) overhead
voltage

Characteristics of string
units

insulator

(5) Insulator fittings for
power lines with a nominal
upto and including 1000 V
Insulator fittings for
power lines with a nominal
greater than 1000 V

overhead
voltage

overhead
voltage

(6)

(i) General requirements and tests
(ii) Dimensional requirements
(iii)Locking devices

Codes of Practice :
(1) Design, installation and maintenance

of overhead power lines

1554(Part-2}-1988

692-1973

/7098(Part-l)-1988

7098(Part-2)-1985
.'

3961(Part-l}-1967

3961{Part-2)-1967

5819-1980

1445-1977 '.

731-1971
5300-1969

3188-1980

7935-1975

2486{Part-l}-1971
2486(Part-2)-1974
2486(Part-3}-1974
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(i) Upto and including~~"'KV 56~3-'{Part-~'-'
Sections 1 and
2)-1985

'-,+,

(ii) Above 11 KV and upto and including
220 KV

Guide for safety procedures
practices in electrical works:
(i) General
(ii1 Life saving techniques

(2) Excavation work

(2)

(3)

(4) .

c. !

(ll

5613 (Part.;.2
Sections 1 and
2)-1985

~election, handling and erection of
concrete poles for overhead powerand telecommunic9Jt.ionlines·- 7321-1974
Installation and maintenance 'of
power cables upto and including 33
KV rating
Lighting of public thorough-fares
for main and.secondary roads. (GroupA and B)
Safety Standard

\

1255':'1983

.1944-(Parts 1
and 2)-1970

and

5216~part-l)-1982
5216(Part-2)-1982
3764-1966
4770-1981(3) Rubber gloveE'::)Telectrical purposes

General :
(1) Dimensions for hot rolled

beam, column channel, and
sections

steel
angle

808-1989
(2) Galvanised stay strand 2141-1979
(3) Galvanised steel barbed wire for fencing ·278-1978
(4) Cast iron manhole covers and frames : 1726(PartII)-1974
(5) Luminaires for road and street lighting 10322 (Part-S/1988
(6) Voltage bands for electrical instal-

lations including preferred voltage
and frequency 12360-1988

Electro-technical Vocabulary
Overhead transmission and distribu-
t~on of electrical energy
Cables, conductors and accessories
for electricity supply

(3) Insulators

1885(Part-30)-1971
(2)

1885-(Part-32)-1971
1885-(Part-54}-~980
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Lightning Arrester
Application guide for non-linearresistor type surge arre~ters' for
a .c. syst~m,

(2) Lightning- ar~este~s for a.c. sys-terns: Nbn-ll.Ilf!ar'resistor type
lightning arresters

(1)

86

4004-1985

3070~Part~1)-1985



AIP.IX ..".J), .. '
( 01.\1••• ·,1.2.-"'azic!'1.26. 1)

'OOULI'1'%ON CIRTtI'ICA'l'B

I/We certify that theinstallatfon decailed bel'owhas been
installed by"m./us .nd tested '.and tha.: to the best of mr/0ur
knowl,dge ~and belief, it complies wit:r Indian Electr city /
Rules 1956, a. amended up-to-date as WF:l1 as the C,P.W.D.·
.General Specifications for Electrlca.l Works (Pal.·t:'U-Exter·
nal} 1994.

Electrical Installation at ................ • •••••• '0' •••

VOltage and system of supply ~ .
Test'result in. the prescribed proforma eneiosed '..
f ••..•. -,••••••••••••• : •• ,- ••••••••••.••••• t. '. • •• Yes/No.

Signature of Supervisor Signature of Contraet~r

Nameand address

••..•• O.WD/.'
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. . -'
J. 19 ,~ .• b.own'for 4aGhClabl .•• ~p.Z'.t,ly,volt.g.wi •• ~

DATJI (Ii OI'"_T ,.'~.•,•.1 ••••

vOJ..-.". o! •••• Z' " •• d. 1••••••••• V

-----~-----------.---.---------------~------------~----------~Continuityof c!)r•• IR Value (maga ohm).--..----- ..--------------~------------------~Bef'g,Je laying . B.torebac,~ til~ing---~---- ..--.---- ----.------~--------~'et~tI•• n Value B.tw.e~ Valu.e---------.--.~---.~---------~-------------------.--------------- ,
,1) J'rom •• ~••. ~•.• ~\TO•••••••••• PVC/XLPI/PILCA...,X., •.••• aqmm

~V/~/HV ~b~ •.•.•••• m in length .
. ;

·a-N
YeN
B-NR-YB-RY-BR-i
'I-IB-E

R-M
YeNB-M'

. R-YB-R

. Y-BR...£
Y-E
B-E

Si.;ana~ure c:.f Supervisor Signature of Contractor



1--. _
-- '---. --- ---.------

... ,

/'

PJQJ!O.IIQ. - IS

CMLB .Jq~N':l'IHQ

('1'0be.bowa.fo~ Hob joint •• pazoa1;ely,.voItage:wiae)

Voltage of megger u.ed . DATS 01' THST : ..••••.••.• 1 j' I; '.

Number of joint 1LocationType of cable (s) . 'Type of joint .(Indoor/OUtdoor, straightthrough/termination, LV/MV/HV) .
Insulation resistance (Mega ohm) Qefore jointing.

2 3

Ca~1e .r- (a) ·Between R & Y
Y & BB& R

(b) Between R Be N
Y & N
B & N

(0) Between R & EY&.E
B & E.N&E

Cable II- <'§ll Between R & Y'
Y & B
B & R(b) Between R & N
y &.-)J

(c) Between
S&fN
R & R!
y Be E
B & E·
N & E

rnstrl-ati:qnresi-stance(Mega 'ohm} of Jointed cable .
. (<S,L .J?etw~~ R &' Y

Y & B
B & R

(b) Between R & N
Y & N
B & N

(0) Between R;&. E
4 •• , ' .••••• _¥i. 51;, E

B &: E
. N &; E

Signature .of S~~~rvisor Signature of Con~_;:,'actor
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_ --_ "O,:=··~·_t·••_ _; AS L_ e

PItOPORMA~
. -

OWUBAD LINES ./(~ and MY/LV to be shown separately)
DATB OF TEST .............

1. Voltage and system of supply-_:-
(i) AC/DC'
(ii) No. of phase
(iii) Volts.

2. Total route .length
3. No. of spans.
4. Span .1eng,th:

(i) Maximum
(ii) _Minimum

5. Con~iguration of conductors- Vertical/Horizontal
6. Type of eonductors used.
7 . Minimum si'ze of conductor
,~..No ~ of tensioned joints in conductor.

Wheeher street lighting provided
Type and no. of street 'light fittings.
,ize of continuous earth wire.
Type and.rs-i21e-of'guarlwo:ire.
Certificate :- It is certified that :-
{a) Cleaiances above glJound of the lowest conduct.or are in

accordance with Rule 77 of I. E. Rules.'
(b) The horizontal and vertical clearance of overhead lines

are in accordahce with Rules 79 and 80 of I.E. Rules.
(c) ;:'.:i".'q~3tf-:?'i?::.,l:::g arrangement has been provided between

;:i:/;,-;t.er:: ;:-f:iifferentvoltages erected on the _same support.
(d) Guarding has been provided in case of crossing of two

systems of overhead lines in ac~ordance with Rule 87 of
I.E. Rules.

(e) The meta~ supports and metallic fittings attached
thereto have been permanently and efficiently earthed as
required under" Rul'e 90 of I.E. Rules.

(f) The stay wire has been bonded with continuous earth wire
(cl. 3.5.10.2).

(g) All t ne suppo rr s carryi.nqHV lines have been provided
with anti-climbing device(Cl. 3.5.11.2).



1.4. Result of insulation resistance test:-
Normal
Megger
test

(a) Ci;rcuit. 1NII\ber ••••••
('b) "bate';Q( teet.
(c) Voltage of raeggers Used.
'(d) Between phase conduetore-

(i) R & Y
(i~1 Y" B(ii)' B &: R

(e) Between conductors and neutral
(1.) R & N
(ii) Y & If
(iil)" B & s.
(Lv) . St. light

phase cond-,
uctor & N

(f) Between conductors and earth
(i)
(ii)
(iLL)
(iv)

15. Result of High Pressure Test
(v)

R & E
Y & E
B & E
St. LightPhase
Conductor
s: E
NBc E

Signature of Supervisor

HVMegger
·test

Signatu::::-eof Contractor
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. Q - g

(a) CABLE WORK

PRorORXA-D
TESTING BBrORB COMMISSIOHI~G

,Date(s) -of Test ...........
( i) Whether ~igh pressure 'test conducted .-Yes/No.( ii) If conducted-system of supply' .; .Test pressure applied ...•...KV Minutes.Result of test-·Satisfactory/Unsatisfactory.(iii) If not CO~ducted :- _ .Vol tlige 0 Megger used :- -Result of Megger testing :-Between R & Y

Y & BB &RBetween R & N
Y & N
B & NBetween R & EY & ~
B &' EN & E

(b) OVBRHEAD LIlfBWORlt (H.V • )

(i) Whether high pressure test conducted - Yes/No.(if) If conducted- Sys-temof supply .Test pressure applied KV .•••••••• Minutes.Result of Tes~ ~ Satisfactory/U~satisfactory.
(iii) If not con~ted -Vol tage of Megger used :-

Results of Nagger Test.i!}g.- Circuit
I

CircuitIIBetween phase conductors R & Y
Y & B
B & RBetween conductors ana R & Nneutral. Y & N
B & NSt. lightphaseconductor
& NBetween conductors R & Eand earth; Y & E
B & ESt. light_P.hase
Conductorand E
N & E

~..\:. .
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(a)J'.BDIR 'ILLAR:~

(i) Pillar Number:
(ii) Voltage of meggerused:

(iii) Result of megger testingl

(d) IAR'l'JIINCJ,· _
(i)" Total number of earth eletrode. - .(ii) Earth resistanoe of eaoh earth electrode-

Sl.No. Location - Value
--.-.-.~-.--------------.----------------~-----------------

-~------------------------------------------------~--------
Sianature of Supervisor, Signature of Contraotor
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'APPJ!lHDIX, J!l(C1au.e 1.28)'

MAINTBNANCB RJ!lQUIRBMJ!lNTS
1. General

Following details/records shall be maintained. Thes~ shallbe perused by inspecting officers.
(i) Drawing(s) showing routes c:Jf UG cables and overhe~dlines.
(ii) Record of tests for InEluL~*:.lonand feeder loading. Resistance, earthing,

(iii)RecQrd of breakdowns/faults encountered, and/or re-
o 0 placements made.

2. UG aab1e.
(i) Inspect' every termination' once a year. 0 Look for any 0sign of overheating (visually and/or by unusual burningsmell) 1 Identify tne cause and rectify ..(such as looseconnection, bad crimping, weathered soldering, overload.atc.) . 0

(ii) Measure with a clip-on ammeter, current in every feed-er/distributor cable once a year and record. (This testmay _be done at a period when the cable is expected tocarry the maximum current) .
(iii)Carry out insulation resistance tes.t, se.ction wise,during monsoon.

-;~

3. Overhead line.
(1) All sections of overhead lines shall b~ visually in=,spect.ad by patrolling along the rout~s. An;' extranecuamaterials clinging to the lines 0 should lJe removed. 0Tree branches likely touch the lin~ ~hould b~ trimm~d.Any 0 abnormality noted should b~ 'correct~d 'such as~lippEi!d eonduetorl, abnormal/ un~qual ~a9, broken/charr~d ~tr~nd~ at jump~r~ etc.

(ii) In~ulator~ fiJhould O(l! ehecked tor ~hip,pifHJ/cr~ek1ngI
once a year ,

(iii)Painting of pcl~s, cro~s arms ~tc. ~hculd b~ done cnc~in ~very y~ar.
(iv) Carry out In~ulaticn t~~t seetion wis~, during monsoonand earth c~~t during summ~r and k~~p a r~card of th~lame.

".
(v) Keep a r@cord of the maximum load en eachthe lin~.

loaell Stzoeet/ Compound Lighting
(i) Cheek weekly for proper working of all lumina1reo andcunlurClthat the loop,ing eex•• are not left open. Cheekdaily for impertantl I'!lnlitiveinltallAtionl. 0'



(ii) Clean covers of light fittings once everyEhr-ee months.
and every month for sensitive installations. (

(iii)'Check looping boxes once every three months for proper
termination of cables and ensuring proper condition of
components inside. '

(iv) Poles to be painted/ marked every year.
",

5. Feeder,Pillars
(i) Check weekly to ensure doors are locked and not left

open.
(ii) Yearly Check to ensure proper cable termination, proper:

conditions of all components including busbars, insula-
tion, switchgears, fuses. No openings/ holes in the
enclosur~.

(iii")Yearly painting and marking.
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APPENDIX - F(Clause.2.7.8)
JOINTING OF POWER CABLE

-F-l General:-
The reliability of a power cable network depends, among
other factors, on the quality of joints made
(End/Tee/Straight through) in the network. The conduc-
tivity and insulation under normal and short circuit
conditions should be the same in the joint as in the
conductqr -proper and the breaking load of joint shall
be atleast 60 -percent,of that of. the conductor. This is
achieved by using materials, accessories and tools of-
approved standards and to a large extent this· also
depends upon the skill in adhering to standard proce-
dures approved for such work.AII materials and'accesso-
ries shall conform to relevant Indian Standards where,,:'
er they exist. For special t~eof splicing- connector
kits or epoxy' resin spliced jOlnts, makes approved for
such applications shall be used.

F-2. Jointing Procedure :-
F-2.1, The joint operation consists briefly of removal of the

serving and/or sheac-hing, armour where provided and
~'core insulation of the cable (s), jointing the conductor

and completing the joint_either with compound in ·case
of paper insulated/PVC cable or with cold resin epoxy
for PVC cables. Jointing in more than one cable laid in
the same trench should be staggered as shown in Figure
12.

Ii"2 _'}_ Jointing of Conduct.or z-

Alu8inium ianow the conductor material in general use.
The jointing of aluminium conductors is an important
step and the methods generaLtyadopted, .irrespective of
the type of insulation of the cable are .
(a) Soft soldering
(b) Welding
(•.~) Mechanical compression.
Brief particulars on the above methods of jointing of
conductors are given in paras F-2.2.2., F-2.2.3, and F-
2.2.4 respective+y.For complete details reference m~y
be made to IS:1255-1983.
Soft Soldering Method :-

,.;-~~:t In order to ensure that the wires are f-irmly embedded
in solder, the strands at the joint end .of the cable
~re fanned out, after removing the insulation about
lOmm more than the length required for the conductor
jointing,Individual strands shall be cleaned thoroughly
0¥ a scraper to remove any impregnation compound or
011. The conductor shall be preheated by basting with
Bolder in the interstices of the strands and then
applying the aluminium solder flux with a stiff brush,
particular care being taken to ensure that the flux and
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solder reach the underside of ' the conductor .The flux
removes th~ oxide :fIlm and·assists the spreading of
molten solder. The conductor shall be basted with solder

~__.several times and the- process repeated till a shining
surface is obtained. Basting, which consists of-pouring
of liquid (solder in this case ) with a small ladle, is
done usually from the insulated, -end to the cut end of
the' conductor to push away any traces of flux left in
the interstices of the conductor. The fanned out strC).nds,
are closed back together in a circular -shape a-nd exces~
solder wiped out .. The ferrule which is generally vleak
back type and is of copper shall "also be • t i.nned iJl:it,h
aluminium solder and flux and fitted on to the coriduc -
tor firmly but not completely. The ferrule -is then
basted with solder to-allow the solder to fill in
between .the conductor and ferrule·· properly. Excess
solder is 'wiped ,out. As the oxide f Ll.mwhich is a' bad
conductor of electricity forms rapidly over any surfaCe
o~ p~re aluminum exposed to atmosphere I the whole
process should be carried out skillfullY,and quickly.

In case of termination with a cable lug,' a simila.r
procedure is adopted., However , in the case of lz,::':}e
sockets (say for 50 sq. mm.and above) a hole lS
drilled at the closed end of the lug before tinning the
same.After the· conductor is'inserted in the luCi, the
space between the lug and the conductor i:::lsulatIo:: is
filled with fiber glassj asbestos, held in poe i tLon by
a .flame resistant tape, to save the insulation f--c:n
be;i.ng damaged by the molten solder. Molten aoLder ~:.3
poured through the drilled hole. Gentle tapping of the
solder point would facilitate the setting of the scl~er
inside the lug. The pouring is continued, till the
solder flows freely. Excess solder is wiped . anC:' ";::e
assembly is allowed to cool without disturba·nce. :~';;'::.;-
ticular care is required when jointing PVC cables; ~o
ensure that the PVCinsulation/sheath are not dam3,">ec1
due to excessive heat.' -

The· most important precaution in this method is ::..:18
maintenance of temperature of solder wi thin :.'inii t- c-~::~
accordance -w.i.t.h the recommendations of tne ma.::J.""..::;c-·
tures. The liquids temperature for aoLder l3 about; :::-'20
degrees C and its solid t emper.atur e , 15 C . degree'" !"

Care should be taken that the oour i.nc te!'.1p,-~raturs ,~:::-C~S
not exceed 300 degrees C. .as t.he f:!.ux ter"ds co cl-~.:;.::·.:::.t:
t.emper at ure exceeding tm s limit. Thiu 1.8 :lC:::(,,~•.•...:.y
ach i eved by maintaining the pot: temperature 3.1.: :.cG
degrees C.

As·the temperature of solder olays all important
the jointing of conductors I any crude method of
ing the adequacy of heating the solder should.
resorted to. A therm8meter should invariably
for the measurement of t emperat ure of solder.

_~I- -,;-
••....~•......-.-.:-...

nc r D2

F-2.2.2.2 Friction soldering method i~ also followed for sold~r-
ing conductors, Special solder scicks wi t.h embe:':>'ecl
cadmium crystals a:t'e used in this metnod. No f 1 ;jX 53
used.After heating the strands and the solder stld~s,
the strands are w iped with sold.er st i ck when the car'~" -
urn scratches out the oxide f i l.n. and the aoLder ~'\C']'.-c>,_~",
to the strands.
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F-2.2.3. Welding Method
The strands of the conductor end are first we~2d
solid. For this, the strands are cleaned with per ~~ or
kerosene after the insulation is stripped. ano the
strands have been fanned out. The strands are :3meared
with aluminium -flux and then brought back to position.
With the cpnductor end kept vertical a pair of cooling
tongs, an asbestos flame shield disc, a r,::;.:' part sheet
steel tube , or.a carbon tube (mould). aT:;:; pLaced along
the conductor in the above order f'~G8~he insulation
end. The tube should project about 5 to If) mm above the
conductor end. The conductor is heated and welded by
puddling with an iron wire and adding aluminium metal.
The welded conductor strands and the solid aluminium at
the end shoulqbe about 10 to 20 mm depending on the
cross sectional area of the .conductpr.
The two conductor ends to be jointed after being welded
solid are placed in a mould whose interior is coated
with a mould paint.A thin coat of flux is applied to
the ends and the conductors are welded by heating an
aluminium wire, coated with a thin layer of flux. Care
is taken to ensure that only part of the solid ends is
melted in this operation. The flame shield and cooling
tongs are also used as above, one set for each cable.
After weldin51, the mould is allowed to cool and then
removed. The Joint is then filed smoqth. Instead of an
open mould, some times a closed mould is used, wheTe
initial welding of individual conductor end is not
necessary after cleaning of the strands and smearing
them with flux. The weld should be puddled with contin-
ued heating to ensure that it fills the mourd fully
without -any cav i ty etc.
In the case of end term.inations, the solid welded
conductor end is welded to the cable lug, as above,
using the flame shield, cooling tongs etc. Figure 13
illustrates the arrangements for solid end, open and
closed m0uld welding· methods.
Mechanical Compression MethodF-2.2.4
A special sleeve is pressed on to the conductor ends to
be jointed with some gap between the ends ( or the
conductor ends.and the inner edge of lug as the case
may be) to allow for elongation by a hydraulic/ -t'11e-
chanical compressor with a special die holder or com-
pression tool. The compression is done in stages from
the center to the sleeve end with an overlap of 1/3 of
the die width. The recommendations of manufacturers of
the tool in this regard should be followed.

F-2.3. Jointing of Paper Insulated Cable
F-2.3.1. Section 11 of IS: 1255-1983 describes the jointing

method of paper insulated cables. The brief particulars
extracted therefrom are given below for general guid-
ance.

•

F-2.3.2. It should be ensured that all jointing materials and
tools are clean and free from any trace of moisture.
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F-2.3.3. The cables to be jointed are lined up side by side with
adequate overlal? and suitably supported. The serving,
armour and bedd1ng are cut and removed, after making
and binding with wire binders the pointsupto which
they are to be removed.

F-2.3.4. The lead sheaths are cleaned and the points thereonof
wipe' .are marked with plumbers black and the clean
portion of sh~ath treated with a coa~ of tallow. The'
joint center is marked on the sheadhs of both the
cables. The cables are cut squarely allowing at least 6
mm overlap of the cable ends.

F-2.3.S. With one of the cables wrapped in cloth/pal?er the lead
sleeve is slid over it and rested with 1ts compound
filling hole facing down and covered with another piece
of cloth. Lead plumbing rings are passed on, one for
each cable and'bolted down at the correct distance.

/
F-2.3.6. -The limits upto which the l~ad sheaths need to be

removed are marked by a peripheral cut. to about half
the sheath thickness.The sheath is cut through, start-
ing from the cable end and l?eeled out. A binding of
insulation tape (belt tape) 1S applied to about 35 mm
width over the insulation, near the cut ends of sheath.

F-2.3.7. Belt insulation where provided, paper /jute fillers
etc. are cut and removed upto the belt tape applied
above. Commencing at the crotch, a layer of '-protective
non-adhesive ,tape is applied individually to the
remainder of the cores.

F~2.3.8. The cores to be jOinted are placed in position and, the
joint center is marked. The protective tape and paper
insulation ,are removed upt o the desired .Leriqt.h (i.e.,
half the ferrule length + 10 mm). Shaped conductors are
'made round.

F-2.3 .9. Before j ointing the paper insulation layers, one next
to the sheath and the other next to conductor are
tested ~or the presence of moisture. For-this, single
strips of paper from these layers are immersed in hot,
insulatin~ compound or paraffin wax. Presence of mois-
ture is lndicated by formation of bubbl~s in compound
and cracking sound in case of par?ffin wax. These, test
strips of paper insulation should be handled carefully
to avoid contamination by perspiration (refer IS: 1255-
1983)

F-2.3.10. The cores are jointed as explained in F-2.2. above.,
I

F-2.3.11. The protective tape is removed sufficiently at either
end of the ferrule, a temporary binder aPl?lied on the
l?aper insulation which is then trimmed wlth a 'knife
lnte the form of a sharpened pencil. '

F-2.3.12. Insulation tape is applied tight, first to build up -the
spaces between the ferrule and the binder and then end
to end over the ferrule and core insulation to the
required thickness. Care is taken that while taping
there is an overlap of about half the width of ~ape.
The binders protective tape etc. are removed when
taping.
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. .
~~-2.3.13. ~he core spreaders are inserted between cores at about

12 mm from the ends of belt insulation and bonded to
the cores with insulation tapes.

F-2.3.14. The lead sleeve that had been slipped earlier is warmed
to remove traces of moisture insioe. It is then ,passed
over the joints and gently pressed down to the plumbing
rings/ sheath itself as the case may be.

F-2.3.1S. The sheath is cleaned and plumbers black applied to
limit the flow of plumbing metal to the area to be
plumbed. When dry, the rest of sheathing is coated w.ith
tallow. Warming the cable and sleeve, the plumb (wipe)
is built up from the metal pot and finally finished
with a blow lamp and tallowed pad of mole sk1n cloth.

F-2.3 .16. Lead strips are wrapped over -the armour till it equaLs
the diameter of the armour grip or joint box. The
bottom of the box is placed in position and securely
-fixed with armour" clamps. The bottom-of the _box and
sleeve are filled with hot compound (pouring tempera-
ture not_ exceeding 150 degrees C;). and the sleeve
topped up after cooling and sealed by plumbing. The
bottom of the box is then topped with compound until it
spills over the vee groove when the top of the box is
bolted in ~osition.The remainder of the box is then
filled upw1thcompound and~lugged when the compound
is still hot. The procedure 1S described in detail in
IS:1255-1983. Care shbuld be taken to use compound of
standard makes Ln cable joints as the joint is likely
to fail with a poor quality compound .•

F-2.3 .17. '!'ypicalstraight;:through joint and indoor t;:ype.termina-
t10n for paper 1nsulated cables are shown 1n f1gures 14
and 15 respectively. Typical out door cable termination
arrangement is shown in figu~e 16.

F-2.4. Jointing of PVC Cables
F-2.4.1. Jointing Using Cable Compound

The ~rocedure. outlined ·above shall mutadis mutandis be
appl1cable for outdoor jointing of PVC cables also, but
the operations concerning lead sleeve etc. are not
applicable as the sheathing is also of PVC. Since too
hot compound could damage the PVC insulatlon, adequate
care is to be exercised to maintain the temperature of
compound within recommended limits.

F-2.4.2. Epoxy jointing
Cold pouring casting resin system for 'PVC cable joint-
ing has been developed for application upto 11 KV grade
cables. The compound consists of a resin base and a
poly amino hardener. The two component liquids are
mixed at site in accordance with the recommendation of
manufacturers. In this system of jointing, the insula-
tion etc. are removed and conductors jointed as ex-
plained in clause F-2.2. The jointed cores in case of
LV/MV cables should be kept apart to avoid any flash
over between them. Spacers are provided between
them. Spaces are provided between cores for HV cables.
No insulation is applied over t.he jointed cores. A
cover ring is placed tight over the two cut ends of
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armour and soldered to the armour wires. The two rings
are then jointed by a copper wire and the cut ends of
armoring are bent over the rings ..
Sand paper is applied to the inner sheath surface and
cleaned uSing metbyl chloride. The joint is enclosed. by
plastic mould which is in two parts whose ends are duly
cut to match the size of cables. PVC tape is wrapped at
the two-places where the mould will touch the cab.les.
The two halve? are pasted together and kept clamped to
avoidar:y <3; r gap. The mould ends are enclosed with'
putty whictl is supp±ied in the jo.int kit.
Exp~ry date of' reSIn is checked and hardener added to
reSln. The mixture is churned thoroughly for about 15
to 20 minutes till the colour of the mixed compound j.G.
grey. The mix is poured. slowly into the mould takin-...
care to avoid formation of air bubbles till the mould
is filled and .it comes out at the risers.
Allow the joint to set for minimum three 'hours till it
becomes a solid mass before changing the cable. The
mould may-be removed, if desired.
Normally ~ll the components required for joints are
supplied as a kit for various sizes of cables.
Figures 17 and 18.ill~strate a typical ~traight throu$h
and outdoor termlnatlon of PVCcable wlth epoxy reSln
respectively.

F-2 •.4.3. - Termination Using Compression Glands
PVC cables upto 1.1 KV grade shall preferably be termi-.
nated in the. indoor electrical switchgear using com-
pression glands.
The nipple of the gland is first screwed'to the swLtch
gear to which the cabl~ is to be terminated and locked
with check nut from inside the housing. Compression
ring, washer, rubber ring and again another washer are
slipped in succession over the cable .The cable sheath
is removed to desired length and the armour strands
s~layed out. The armour.wire is then cut to the overall
dlameter of the second washer. Sharp edges are removed
and armour cleaned. A third washer is now slipped on
to trap the trimmed strands and armour bet~een the
second and the third washer. The cable end is pushed
through the gland nipple .(body). The compression ring
is then tightened when the rubber ring will expand and
hold the cable tightly by the sheath. The cores are
terminated in the usual manner. Typical termination by
this method is shown in figure 19. Figure 20 illus-
trates a typical outdoor ·termination of PVC cable using
compression gland with a protective M.S. box.

F-2.4.4- Jointing-using }{Qat shrinkable insulating material for
MV cabl:es
Heat shrinkable tubes of different diameters are avail-
able, for cable jointing applications. Tube of the
_appropriate size and of.good quality (going by the
successful test certificates from Independent bodies)
should only be used. After preparing the cable end for
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F-2 •.5

F-2.6.

F-2.6.1

F-2.6.2

F-2.6.3

j-ointing,. the tube is inserted over the cable end and
held back. The lugging/straight through conductor
jointing operation is done. The surface is thoroughly
cleaned. The tube is moved over the joint and heated
from one end towards the other-by a blow lam~, so that
no air bubble gets entrapped. -The tube ·shr1nks on to
the insulation and lug. (Cases are reported of mois-
ture travel through the space close to the lugs and
hence· the covering the same is desirable.) The joint
can be energlse~, immediately after the -surface has
cooled down.
Use of heat shrinkable joints on High Voltage joints.
This type of joint can be adopted indoor/outdoor, for
HV upto and including 33 KV (at present). The size of
cable, as well as voltage of system should be indicated
while ordering. In the case of HV cables, the eLecr r'o-
static stresses tend to concentrate riear the SCleen
whi.ch is earthed, at the location where the cable· is
cut (for any type of joint). -This stress has to be
relieved, .in order to avoid failure of insulation at
that location. Semi-conducting tapes can be used for
the purpose, but if the workmanship is not satisfacto--ry, there can be entrapped air pockets where partial
d1schar~e can occur. -Heat shrinkable tube with semi-
conduct1ng properties can be provided there and shrunk.
A further insulatin~ tube is heat shrunk over the same.
In HV joints, part Lcu Laz- precautions are taken to (i)
stress relief at cut ends,(ii) prevention of moisture
E;:ntry at lug position and (iii) build up of the re-
quired insulation with the outer covering having anti-
tracking property. Heat shrinkable joint can be used
for PVC, PILC -and XLPE ,cables, for _end t.erm ina r.i.ons as
well as for straight through/tee joints'. The proce-
dure, though apparently simpl~, needs to be carefully
and skillfully followed to avoid failures later. As
sistance may be taken from Manufacturer's representa-
tive.
Jointing of XLPE (C~oss Linked Polythene insulated)
Cables
XLPE cable
jointing and
PILC cables.
straightaway
PVC cables.

is highly resistant- to moisture, hence
terminations of XLPE cable is similar than
Upto 3.3 KV grade, cable can be terminated
with compression glands similar to other

Jointing of Conductors
Since the maximum ~ermissible short circuit temperature
is 250 degrees C 1n XLPE cables, soldered type joints
become unsuitable as solder melts at much lower temper-
ature. Welded or crimped/ compression type conductor
joints are therefore adopted for XLPE cables.
Insulation Build Up
The conductor joint is insulated lapping of EPR self
amalgamated (SA) tape to required thickness. S.A. tape
is universally accepted as most reliable jointing
materials because of its resistance to water and ozone,
capacity to operate at higher temperature, high dielec-
tric strength and void amalgamating properties.
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For cables' above 3 :'3 .KV grade semi conducting
is to be ap}?lied-6n-.:.theconductor before
insulation bU1ld up to equalise distribution
trical stress on conductor surface.

S.A. tape
starting

of elec-

The insulated' jointed cores are further lapped with
semi conducting SA tape_to serve as core screening.

"

F-2.6.4

For cable rated at 3.3 KV and below use of semi-
conducting.SA tape is not necessary.
Straight Through Joints
The jointed assembly (with insulated ,cores is encapsu-
lated in special cast resin compound.
Stress Relived Termination. ,

F-2.6.S
The termination of cables above 3.3. KV is provided
with stress cone to relive electrical stresses formed
on the insulation at'the point,of termination of cable
screen. SA tape is lapped over the insulation to the
required thickness to build up the stress cone.

F-2.S.6. Indoor Type Termination
Indoor type termination for cables above 3.3 ~ is
provided with stress cone but it does not require any
compound for encapsulation. However, it must be pro-
tectedby lapping of adhesive PVC for protection
against external abuses.

F-2.S.7. Outdoor Ter.mination
Outdoor t~e termination for cable above 3.3 'KV is
provided w1th stress cone but this 'termination is
encapsulated in special cast compound to protect the
joint from atmosphere abuses.
Note:- The above,procedure is only indicative of the
general requirements. However, the procedure detailed
by the manufacturer.as suitable for the type of cables,
and f9r the type of joints shall be strictly followed.
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APPENDIX- G
(Clause 3.2.3.1(iii»

SELECTION OF STAY SETS
1. General

Stay sets are required to be provided in overhead line work
at .locations where there is likely to be a horizontal pull
f rom the line, on a pole, as' for example, terminal poles,
poles at locations of deviations of a line etc. Stay sets
are provided at Tee-off positions and steep gradient loca-
tions also. The horizontal component of tension in the s.tay
wire provides the balancing force, so that th~ stability of
the pole is not adversely affecte~.

2. Size l')fstay wire
Stay wire is a multistranded galvanised steel wire. The
sizes adopted in this specification 'are 7/3.15 mm and 7/4 mm
dia. In certain other Standards, a size of 7/2.5 mm dia is
also adopted. The strength of these wires is as under:
Size Ultimate atrenqt h Permissible

strength

7/2.5mm
7/3.15mm
7/4mm

2300KG
3625KG
5500KG

920KG
1450KG
2200KG

3. Force From The Line
The pull ex~erienced by a pole is governed b¥ the number of
conductors ln the line, their sizes, s~an, w1nd force on the
conductor and deviation angle of the 11ne. The force can be
calculated from these parameters in individual cases. The
tension calculation is elaborated in IS:5613 (Part l/sec 1)-
1985.

4. Stay Selection
(i) The stay angle is selected from 30 to 60 degrees to

verti- cal, 45 degrees being common. Higher the angle,
higher will be the horizontal component, but beyond a
limit the anchoring becomes less effective. Depending
on the soil condition, the angle may be around 45
degrees.

(L;..) The tension needed to counter the pull L:d.ll De calculat-
ed. After applying factor of safety, the size may be
selected for stay wire. There may be a need to go for·
2 stay sets at the same support, if the calculated
tension is such that the permissible tension will be
exceeded in case a singlestai Set is proposed.

(iiilSimilarly, the expected tension for the stay wire at
ansular deviations can be evaluated; from principles of
Mechanics, taking into consideration whether the stay
2et will be located at the angular bisector of the
dev i at.Lon or individually for each arm of the devia-
tion. The size and number are then decided.
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(iv) Standardised charts are also available in the standards
like REC standard. .

_ 5. Two/ Three/ Four pole structure locations
(i) For 2/3 pole structure locations, minimum 2

each direction of the line or in the angular
should be provided.

(ii) Normally no stays may be required at 4 pole structure
locations, as the forces are generally ba Laricre d . The
requirement may however be examined in i.ndividual
cases.

stays in
bisector,
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1.
1.1
1.2

1.3

1.4
1.5

1.6
1.7
1.8
1.9

1.10
1.11
1.12
1.13
1.14

1.15
1.16
1.17
1.18
1.19
1.2)

J • ;2.2

1 .22.3

1.23
1. 24

DETAILED tNDEX

GENERAL
Scol--e

.Related documents
Terminology
Submission of tenders
Rates
Taxes and duties
r1obilisation Advance
Completeness of tender
Horks to be arranged by the Department
Horks to be done by the Contractor
Storage and custody of materials
Electric Power supply and water supply
Masonary for erection
Payment Terms
Coordination with other agencies
Care of building
Structural alterations to buildings
Addition to an installation
Work in occupied buildings
Drawings
Conformity to IE Act, IE Rules and.Standards(COP)
General requirements of components
Quality of materials
Inspection of materials and Equipments
Ratings of components
Workmanship
Testing
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1.'25 Commissioning an completi-on
1.26 <;ompletionplan and completion certificate
1.27 Guarantee
1.28 Maintenance
2. CABLE WORK
2.1 Scope
2 .2 Types of cables
2.3 Armouring an~ serving
2.4 Selection of_cable sizes
2.5 Storage and handling
2.5.1 -Storage and handling
2.5.2 Handling
2.6 Installation
2.6.1 General (i/c bending radius and end sealing)
2.6.2 Route
2.6.3 Proximity to communication cables
2.6.4 Railway crossing
2.6.5 Way leave
2.6.6 Methods of laying
2.6.7 Laying direct in ground
2.6.7.1 General
2.6.7.2 Trenching

(i) Width of trench
(ii) Depth of trench
(iii) Excavation-of trenches
Laying in trench
(i) Sand cushioning

2.6.i.3

2.6.7.4

(ii) Testing before laying
(iii) Testing before covering
(iv) Sand covering
(v) Extra loop cable
(vi) Mechanical protection over the covering
Back filling-
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2.6.7.5 Laying of single core cable
2.6.7.6 Route Markers <

2.6.8 Laying in pipes/closed ducts
2.6.8.4 Road Crossing
2.6.8.6 Cable entry into the building
2.6.9 Laying in open ducts
2.6.10 Layin~ on surface
2.6.11 Laying on cable trays
2.6.11.2 Perforated sheet type cable tray'
2.6.11.3 Ladder type. cable tray
2.6.12 Cable identification tags
2·. 7 Jointing
2.7.1 Location
2.7.2 Joint pits
2.7.3 Safety precautions
2.7.4 Jointing materials
2.7.5 Jointer
2.7.6 Cable work.withjoints
2.7.7 Joint types
2-.7.8 Jointing procedure
2.8 Testing
2.8.1 Testing before laying
2.8.2 Testing before covering
2.8.3 Testing after laying
3. OVERHEAD LINE WORK
3.1 Scope
3.2 Materials and construction
3.2.1 Supports
3.2.1.1 Types of supports
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--, 3.2.1.2 Steel tubular poles
3.2.1.3 S1=eel rail poles
3.2.1.4 Cement cohcrete (RCC/PCC) poles
,3.2.1.5 Fabricated P9les
3.2.2 Line materials
3.2.2.1 Cross arms
3.2.2.2 D-Iron clamps
3.2.-2.3 GI straps
3.2.2.4 Fole tap bracket
3.2.2.5 Cradle guard bracket
3.2.-3 St·ay sets
3.2.3.1 Locat.iortsand number
3.2.3.2 Construction
3.2.4 Struts
3.2.5 Insulators and Insulator fittings
3.2.5.1 Insulators - General
3.2.5.2' Types of Insulators
3.2.5.3 Size of Insulators
3.2.5.4 Insulator fittings
3.2.6 Con.ductors
3.2.6.1 Types of conductors
3.2.6.2 Choice of conductors
3.2.7 Binding material
3.2.8 Guard wire
3.2.9 Earth wire
3.2.10 Lighting arresters
3.2.11 Paint
3.3 Line Layout
3.3.1 Route
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3.3.1
3.3.1.2
3.3.1.3
3.3.1.4
3.3.1.5
3.3.2
3.3.3
3.4
3.4.1
3.4.2
3.4.3
3.4.4
3.5
3.5.1
3.5.2
3.5.2.11
3.5.2.12
3.5.2.13
3.5.3
3.5.3.1
3.5.3.2
3.5.4
3.5.5
3.5.6
3.5.7
3.5.8
3.5.9
3.5.10
3.5.11

General
LV/MV lines
Layout· drawing
Way leave
Cutting of trees etc.
Spacing of poles
Clearances
Excayation for foundation
General
.Excavation for supports
Excavation for stays
.Excavation for struts
Erection
Erection of supports
Erection of stays and struts

.Bow stay
Fly Stay
Erection of Struts
Erection of line materials
Cross arms
D-Iron clamps
Erection of insulators
Stringing of conductors (i/c handling)
Binding of conductors
Jumpers
Earth wire
Erection of guard
Earthing
Safety and protective devices
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3.5.11.1 Danger Board
3.5.11.2 Anticlimbing devices
3.5.11.3 Lightning arresters
3.5.12 Double/ Triple/ Four Pole structure
3.6 Service connection line
3.6 A Service line with bare conductors
3.6.5 Service line with insulated conductors
3.6.6 Service line by underground cables
3.6.7 Service fuses
3.7
3.8
3.9
3.10
3.11
4.
4.1
4.2
4.2.1
4.2.1.1
4.2.1.2
4.2.1.3
4.2.2
4.2.3
4.2.4
4.3
4.3.1
4.3.2
4.3.3
4.3.4
4.3.5

Painting
Numbering of supports
Testing of overhead line
Commissioning
MeaSurement of overhead conductors and earth wire.
OTHER EXTERNAL ~LECTR:rCAL WORKS
Scope
External light1ng .works
Materials
Supports
Brackets
Looping box
Selection of compound/street lighting luminaires.
.Installation
Earthing
Feeder pillar
General
Enclosure
Internals
Installation,

Testing
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