PILC Faeq (4R gARE AT FaA)
XLPE ¥aeq (Fr for ateft waehi)
PILCDTA Faeq (AR GOILT AT FAY TAA T ATHY)

yRwTa ¥t & fafew (The specification of underground

cables)

FaAT H A AT TG GAAT Al G T & FET ALY AT GeA
AT H AT a¥A ¢ B et & T3 &t =Ry |

gfnTa #aet #1 faww fawer (The specification of

underground cables)

Fae X fEfafad Swery gt =ik a1 G ar g oar
Frew¥ T AT TR AT Rt FTh gt ATMRT |

1 WA 2% &7 @89, I8Tevr & foru Ref. IS 694-1977.
2 IAEF FT A, 97 A, 3 ATH

FaT FT THE, Tl IS

FE AT e

5 FEFeT T ATHAA HE GaEe TRAT

6 Fad HE

7 &Y & G (R # e & d@a #7)

8 TeT, W X FlgeT T Faed HF odTE

9 i UX, W UX AT Fisd X (AT TH & AT ) oars &
e

A W

st Faet # @ (UG cables laying method)

T Faa (UG) ®&moer &t fsgaeiaar 38 aa e e
Fdl @ fF e ae) o™ 1 @ i @ a9F & Fed, 9r,
S, ST FAF TATe FY BT &1 ser T € |

Jine Few # fem & [t (Methods of laying of
UG cables)

HTIUTRTE & Faa & fos it fafet fam-forfam @
1 w=wE ¥ Y fasmr
2 ferr & fammr

3 &ar ¥ % 7 s
4 FFA GO0 F e & W fFwm
5 gHTAt AT g % ary faemr
¥ fu wu faredt Rmew &t faswer
) areafas e ferfaat,

10 S % g 1 R (e F fu |)
1 T FA A

12 ITEH I

13 ITET & v

Fig 10 # 9 ggeies 3 %9 3 % core &ad fa@mm = & |

Fig 10

OVERALL BELTED
SERVING BEDDING
SINGLE
WIRE LEAD
ARMOURING | SHEATH

PAPER INSULATED 3 PHASE 3 ] CORE CABLE
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i) wRfE arTa
iii) TETETT AT AT & TATY HT

V) FET ot Faet & forg sfaemamr 7 gifeq @ a1 wfas &
forg & Faat i sfed T AT Fwar @ |

STel T G B %hac TS5 & (Y AT A1RT Y 9rav 1Y
G SeleT SO & F19 4 =A1=T |

Far s & T av| & v, e & o, ferfa it sfva
BT I 347 ATRY ATFF et aedd § (=g Y, TS qad ITYh
SHTE U¥ AT 9Ty |

STET dh @ &1 Teh qTHT o ST, TS % T, FEuTd, SeAThie
Faed, A9 AT IgT & W § T & e, gae arEw, % afe
T 9T e fRrfy & e 9w |

g v A fgmn (Laying direct in ground) @ 5@ fafar &
i § &g & FreAr a4 &g F {9 W ) gFaw 75 mm
BT g5 FHET a1 ¥ &1 STAH a1 &7 & FH 75 mm I a7 ST
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g AR 3@ & I8 Fa¥ 41 Sar & T eeH, ge AT W
& gfera faar smar 2 |

Te¥E (Depth) : 3 @ & Fae % HLT AW & o & arfod
FAAH TETE AR €

a 3= dqleear #aed, 3.3 KV & 11 KV frgfzer: 0.9 m.

b 3= aleear #a, 22 KV, 33 KV fgfzor: 1.05 m.

C T TUT HAW qleedl adT A= &aeqw : 0.75 m.

d TSF HEAT 9 Feed : 1.00 m.

e Y3 Oae FHIRAT IR haed, (FATIY & A i=rel AT & IT89 3T HALT
AT &% A) : 1.00 m.

=g (Width) : T Faet 1 s & forg @ #1 =itete %1 7w
35cm. AT AT | 519 U & 1fa Faet 1 UF &f @18 § owaaq
w9 H o™ et af @18 1 4118 Fl 36 a¥e § agMT Arfey, e
f a1 e & @t it st e g 20 cm. &t |

T Faor & @g F qIgS FT A 15 cm. AT TRy |

e H Fig la # 39T T SAGET I AT 3¢ & 9 & gered
o strar & | €t & fefer =ioft % €2 % 20 cmx10 cmx10 cm
§ T AES A AS1 ST AT, TAT TF Faet 1 T Fa1g % forg
faemr =ifey (e &t =terE § fasmr =1fz) |

ST UF & @IS § UF & A(F dhaal 0 (TS & ar, 397 &0
FAT &I Fael % O & A15E W HF & &7 5 cm. fFwrRa g
=MRT | g8 frawer & forg fased, 3vef 3= ar R.C.C. ar snfwee
gz firEx & AT & Fax¥ F1e J4T % Fig 1b & Foriar = &
& & Jhar € |

Fig 1 D GL

GL
”

—
s PEAKED
SN\ COVER

m} | BASE SAND CUSHioN

(b)
LAYING DIRECT IN GROUND METHOD

TE A=ST AWIATH O [ ST AT @ % e T & The |
T 3 m F AR Faw 5 sie ar 9, fww F g F
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fawer 219 &Y feafar &) 7w sifafRes et &1 St & | deer
F A aqT wih ger & 0.4 m & g 9 fammr =iy |

Faet YT & forg

SE 1.1kVa® 1.1 kV & st
A 75 120
Al (75+n1x30) (120+n1x30)
B 8 8

17 17

D 35 35
D1 (30+n2x20) (30+n2x20)
E 15 15

n1l = afdsa =T # ATAR~F Faeq F d@T
n2 = gif¥siiea T ® Afafeh daeq & e

wifaer & @ it afd g & Oaa & forg fmfor & aug sfa
T % AW a0 %, TF HIGT (A-IX) &F forg gerar ter,
a7 fadftr #oft & RCC €T o= a1 M.S/G.I. 7157 &t s
TRT | IET & FULN A F1 HT & FF 1m. F TELE 9L ST
TRT | W # yaw & forg Suerer 33 73 qET & s A o
& T HT Wb & foTT @TeT % FUL T AL ST A1 | Fael
F faom F T 5% #ia & a9 ey |

™ (Advantages)

1 I8 ATE 3T &H $HI9d a7 @Y arelr [t g & |

2 9% Hadi # I THT &t € w4 & forg gaa st et
e |

3 ¥ UF @@= AT gl fafdr & w=ifs Faor g & sie aedy
TEEEt & g ¢ |

et (Disadvantages)

1 ¥R 7 faer Faar oF T 7% GaTE & g 69 © e
TR & STET @Y AW HH ST & dehar € |

FAeT Aeas B I8 ATAWT & F& 6 ST gohar 2 |
TEYEE F gai agd A9F ear ¢ |

Hiee HT SIS Jiohet & |

7% oft steaTer &1 § ITART A€ AT ST Awar et gare
qeFa © |

FI F TH I | Fi=Aw (Drawing the cables into duct
pipes) : Fae F Tae § Fiad a9, Gi= & 7 (pits) § &
F FH & ATAA: Fael 9 & SFC & G2 a1 g2 Tfas & Her
g | e afaare @ % S s § Y9 eid a0y Sl #1 qhdr A
faom &t farhia 727 T TfRY | I8 Fad FT gHW, dieadre I9

a A W DN
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% I A15S T B AT T8 I T Bl & ot & Fig 2 & Fonran
T e |

Fig 2

METHOD OF PULLING CABLES INTO DUCTS
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@™ (Advantages)

1 ST &t Elet {7 aer Aeae B AT B ST Gl g 31T
FIRfHat a1 s & o7 @ & |

2 S %ad § ATHE Tl AT STaT € ar @iy sie A &t
ST & Y @@ a0 HT% 7 & St g |

3 oW T Ya &Y TE AgA H{hd GIAT F FL Hiee
FX AT & agd FH GHEATT & |

gt (Disadvantages)

1 fs &= SImeT gar € |

2 el H HLS FANRIT HFATAET T el & 1% hererl & BT
FRT BTt & X T a1 ST & s F fog afage
afRferfaat S edr & |

Faot s At 72 ffYr e wiear &=t & forg I9g & =t
GaTE W AR AGALTSS ©, F (6 U AT Frede Bl 79 faar
SITAT &, ERE A7 FTRfE #t S grew & foAr & G s
AT & | 39 qEfd FT ITANT ATHAR I FTHITATAT qSF qX
STEl AT G We a7 69T ¢ |

T | IF T Feeq & f4@™w (Laying cables on racks in
air) : wa S Jos, A v, ST qUT 4T | Faed
Ft Hifomr & 3% (FUe) fhu gu or fRaw & form &t ax gwiaw
iU #t Sy @ | %, difear fofaa g o & awdt € ar
AT FEAT Tl X Tl e AT -Shefiehee 2t Tl € | RS FRam
" g9 ¥ FIIANT AT, e freredt gtar & | 3% aur
Haferd HTAAT & ATaAT ATES HT, AT TS & Broar qor
FaA T T =9 Fd gY TRFAA Fear A1y | Fig 3 H
A & HIX & X Faed & faw # {Afy w1 gwiar e e |

Fig 3 y

30cm|

— TUNNEL

N\

2.2m

N

50cm
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LAYING OF CABLE INSIDE TUNNEL

a1 HLEAT & AT heed &t {4347 (Laying cables along
buildings or structures) : Fael & AT &t , HTAAT T & a1
T ] AT & 1= @IS AT -G & a7 9aT & A=[L ST A1y |
TRATIAT Fael & ART &t g1 g1 =nfey, o & o= Fhaett &
T ST FAAH 81 | 37 Faeq % AWT HF HIg HUA, IHAT AT
T AT FTXOT & &7feRed 7El ST AT | 37 Faed &t T
% foro @it Tt g Su= famr ST =Ry |

FAAT % TIRT & AT IAT AT qragt=at (Precautions

while handling cables)

1 Faed & i 9 7q 9 |

2 Fad # fageT & O |

3 Fad # aifedl § O™ & 18, I/ gid FAT HLAT AT AT
FAECHET AT |

Fqa H SAlgA *T qHAT (Cable jointing process) : 3@

st # faforfaa o3 gid & |

a faga Tu7 gem & forg e« &1 qdF 719 e |

b faga g &t gemr |

c I faga Taa &t I= 4T & < AT ®hg & @A |

d wia/faas =T & gRT dad & &Y T 9as & oS &
eI |

e *ad & I TITHLET i ITAH FHLAT |

f e & AR AT Ta A AT 31 ey &1 st &6 fo wre
T SIS & g H faa gy fagaT At & W=z |

g et gu I fahe Site arae & feafa & e famgarem an getar
Ate STte are &1 fRrfa & sie & a9 & aret 7 &7 e
% foru o & far w99 #1 aifcs T a1 fiaa 35 @
T |

WY -q” ST (Straight through joints)

FaS N YUETT, TSN AGA, FIA & ITATEAT, AS F FSl
At a¢ faoT aor o ST =Ry | Faa &t uEdn uEt
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g+t =rfev f% aw affe & #ig afa<ty 7 ae@ | Faat & e
H S ATHUT SR awArE Gl afae fRrfaa § gt At
AT gAfFgshel AL ATl ST 91RT | g% tfaf sfe
Ty wHR A S iR vEEE iEaren w7 Aty waar
g =Ry |

PILC %aew & ferg (For PILC cable) : 9% ggeids & o
& et o forg a1 af &=hia ST & ST & e S ar 11 KV ateest
Ue % fRERT Stie s srar @ | 11 KV & ifdes, 3ifies sy,
FIT T AT FT T T SAd ATE % AT, BIETT Fi T&I07 JTo
I Bl © |

Fig 4 ® 0T S qIaT T &
Fig 4
9 PROTECTION CAGE P.V.C.TAPE
COPPER WRAPPING
WIRE @1mm —CORDBINDING _ |\ \ee cliEATH
ARMOUR CORE —
r CABLE
N
g
STRAIGHT THROUGH JOINTS FOR CABLES 3.3 KV GRADE z
w

Fig 4 11 KV a% & ford ST gi9aTel gad afe & L&A araed
a1 gt I e § 1.1 KV & ford ITai & aret Aiee (d7)
F HTT WA AS & AgF a1 J0fey | 11 KV & sferaw
gl T IS gl F1 AT Fwor ot qs A e @ |

& g (Tee joint) : ¥ siis 11 KV a% difda g |

F ST AT Al St U Xfoie fahe AT PILC %hareq & forg wita o foar
a7 & AT araEt aat PVC q9T XLPE #ae® & o @1t g i
fhe & a@md st & | (Fig 5)

Fig 5

TEE JOINT OF 11 kV PAPER INSULATED CABLE
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For-anfae R F \=ta= (Tri-furcating end connections) :
UG Fared &t a1g far=se $oft onfe =t atee & forg Fr-amfRae st
FT ITAN T AT & | F v ar 1.1 KV aF Tt g3t o9 TR
# A7 11 KV % forg g1et g0 e T & &t 9%d & | 30 TaR
& T & Fig 6 § giiar @m @ |

R F TR T 7= Y fafr (Method of preparing and

filling compounds)

— o 37 AT (gaT) (Hot pouring)

Fig 6
‘ea

TRIFURCATING
CAST IRON BOX
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TERMINATION FOR PVC CABLE

— oA ST e (34TE) (Cold pouring)

T T AR (Hot pouring compounds) : e &ret
& forg 180°C - 190°C & 31: &TH aTT T 90°C e aATT
% fagfime Fifires Somr & & |

ot (Properties) : fagfame atfe & ol qor e 21

a = fagdr e
bt & g

Rreror sk (Compounding process) : #ifis #F fasio &
TTeET | U AT AHST & gt b7 A T T FY | e & ey
T % fore & arg A v & e | awiHex & AT & St
FY AT A0 F 180° & 190°C aF TH #X |

Hifer ateq & &1 a9 & 70°C d% TH F¢ | a9 arg & fwe
T H @l | T AT A St w & fhe w1 | A wi
HETEF 7T 3t a7 i @ F JfF F s F forg 3w
= AT % AT THH €T & 37T TG0 Y | I AT &
% [T AY & A 7 ax |

i srerEmEeT i (Cold pouring compound) : PVC F&a
Ft Sted & fore et gu oW wmfa F o & ofia st ey
FT ITANT foFar ST & 1 37 11 KV 3= & Facd d% & STgaan
& foru faeefora e mam @ | =i & IS ey @ arefrerfat
FEAT EaT & | fAmfar 3t srgerme % a3t geF gl & i
oyt q¥ e smar 2 |

PVC %@ % forg awfmq gussit dven S (Typical epoxy
straightjointfor PVC cable) : sits &t 8 T&fa # faga<e
AT T TSTAT SATAT & AT FTeAF & AT AT | LV/MV Fered
#Fr frfa & wie & e &7, 37% a9 1% off wiwreiaw #t Qe
& forg stenT TEaT =1y | H.V. F5eq & forg i & &= s
ST B & | TS F A T Hg [AYANET &I AT ATAT
g |
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FA % T e A 9 AT o 1 e & et & aor Fatad
FAA F AleS AT ST & | &7 R Fit {6 Fe & e &
ST ST & AT | AAF & o9 Had a6 AA(=seqdm I s
% forg wafua % 3t #¢ R #t Rt 7w At smar 2 |

ATARE ATe98 dde I¥ Id HT IS AT ST & a4 Framee
FARTEE % STANT & AT AT AT R | e wrrfees @ 8§ afkas
gar & | S 3t wrN | g €, s AR e # aw # fou
SUYTE FC BIA & | JF TN ST I GrAT, I B &9 FHOM,
9% PVC ¢ & ater ot & | et off arg A &t T &
forT 3t sred Tt it U AT RAIwET STAr € J9T FolR Hih T
ST & | are & B & agt & aReaw G smar &) S sie S
fore & @ ergfda &t 2 |

o o i e & STt=r &7 STt & 72w X5 | wreas e
ST & | forsror &t e 15 & 20 faee a% st ave & "ue
o ST &, 99 % fF s @ifie @ a1 grey 7 & S |
forsror &7 7re ATaETEY TEd gu, i At & WA JF auT 38 e
IR 18T AW % aTg % FAgell & aa af A g, A § -
ik ST AT ¥ |

FIA H ATARNT FEA & T, S FF 4 B & {7 FHH & FH7 Al
el FT AT S, ST I [% € o169 FA T 99 ¢ | 7T srawzspar
gt T F SIAT AT FhAT & |

Site & fore srmawas Gt ot &, Fae & fafer @ & fog
AT e #t v smgfaa o smar @ |

Fig 7 #, PVC % & fafere &rer ste-ame aam st awnfe &t
Tt ¥ & Ay gwEr @ |

Fig 7 FILLING HOLE

EARTHING
CONDUCTOR ~\

PLASTIC MOULD

P.V.C.TAPE
CABLE j —l
ks A PR LT DNl .

EPOXY CAST RESIN
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TYPICAL EPOXY STRAIGHT JOINT FOR PVC CABLE

Fae M F TR T It fR&Afa (Types of Cable faults

and their location)
FaAl # AT TH 3 &

1 =S 9w (Ground fault) : af3 #e &7 Yo Fad &
L T AS I AT T TF BT AT FaA & SGATA T AHSSA
& TaT € T "UISTE Biee” Fed © |

2 i |fke 1w (Short circuit fault) : 37T 3t Fewex &
= AT Yl &, @ 3% 9 FLE T AT Jared
g1 & I “9id gfthe WTee” FT ST & |

UTITT AT AE ARk ST FT qa@T1 A & a+ (Methods

for Locating Ground and Short Circuit Faults)

39 fafyr # a=we ® wHEEd F & forg seATe F sar
2 TSvE AR 9TE Afde I 379 f99 &1d & Sff ofue |fdhe aw
F BT T F fordl FEAAA F3d © |

AT FIY Hheed & AAA | I8 Tt & St & &, qod v
TRUE & TAF HT B A FIY & ata A gov gfarer Fit
HIIAT ITRY | 309 &H 3T FIX F & F4 § Heg Herdl & S
TSTE & FIee B & ATHA H IAT ST & T e afehe Free
F AW | FLC & A S FF | A & | T S T ITANT
TTSE Wie Aaffe ®ree & & & oy frr smar € | 3w Faa a9
& IR U o1 'k € Afe eafy Fawr gl Fae av Fad &
qTy TAAT & |

qT 3 F FE e oe & fraia ¥ Fzar & | 37 aLreron
FT ATH T8 ¢ o ITH ®Iae O @ fF wree &7 wfawty dedt
gfde & 7 germ & ¥ gaferg aRomw &t wsfaa 78 Fwar
2 | gTaits, afe v wfary S & dt daeaefiear 9 gfage
THE 9T © | 37 G0 | FAA &7 TH & T AT 7Y
AT T T T T 0 fobam o7 <@ 8

R 9 ¢ (Murray Loop Test) 30 & & F#99 Fig 8 (a)
| St ATSUE Wiee & A&fd € UF Fig 8 (b) St Wi Afdhe ®ree
q et 2 |

Fig 8 \ R
I
? \
SOUND CABLE /
LOW RESISTANCE
CONNECTION
FAULTY CABLE
§ I
| I
— I X
I E EARTH FAULT

\— SOUND CABLE /
LOW RESISTANCE

CONNECTION R

[ FAULTY CABLE
I I
f X
[I] SHORT CIRCUIT FAULT
\-—1 ]

MURRAY LOOP TEST
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T WAHAT §, FaA HSALT §T a7 7 Afdhe arfart &, forad
o fasreeiq fasr & st yfaie P, Q, R ¥ X. i G Teaniaey
HIAT & IS FeA & fou @ & aear @ |
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Sfaere P, Q SIUTd $[SITT & ST U 391% Nfa<ie a0 a1 &1Es
gfa=iy & @& 2 |

dge & frfa #

X Q X Q

—=—0r =

R P R+X P+Q

X = Q (R+X)
P+Q

set (R+X) U& Tof 7 afa<iy & o #19we Fad AT B!
FIA & qAAT © | TG HSACT FT AAN HE-GHAA & AR
AT SfaRrasar gl & a¥ gfaery, =g & Jargarr v 2|
afe L, o¥teror fR & wrd A earg @ iYL e¥ U Fae A
daTs € at

=9
' P+Q

ST HeTeT ET ATTE AT & AT IULIH T I FTAT & 3 Bree
#r ferfa, fora o qar & awdt € | 3@ ST, e av v
gfaty dqaw @t Rrfy § agema a€ Fear & F;ifE g
gfa<ty aedv affe & wawr #war & | gafow fosr affe i
Gageliedr I¥ Fae 91T T&dT @ | i, afe v gfay
# Ry wfds @, Hagasiiaar & FH % FHO AT @
ferfay & & Ff3arE #1 agwa & awar € X g@fory ST #
ferfa a1 oY Rt dwa 72 & dar & |

2l

ot frfy #, 9t & qige ot fig oX gRee & FratEs &
& o, Faer & ggoeE T F AgET R I T AT
Fehforaeh et @ & T T IfA<e 7 & qhar e |

a¥et o ¢ (Varley loop test) 30 98&W § TS &9
T Hael & AT odTE T FHS Sfarer iy g8 arg & T
W T FA T Tag [FiRT T aFd © | TS T F
ATEIF FARE Fig 9 (a) & fFEmm 741 € X witd affe wiee
Fig 9 (b) ® | 30 @HET &7 TATST g1 &7 ATGHT | Teh TATH
gl

39 afdfe § R oier et o9t e A FT ST &= Srar 21
fafa 1 & oo fes K 7eam ot € oiie e 'S #
afRafdd #3& aAde a=m@r Jar 2 |

wfaie &1 @17 (Measurement of resistance)

AT Hger S ey Ay S, ¥ | e @ fas 2 A g P
Q,R+X,81% | wige feafa &
R+X P

S Q

1

Fig 9 . R

\— SOUND

CABLE A

LOW RESISTANCE
FAULTY
[ CABLE CONNECTION

[
X
GROUND
FAULT

M SOUND
CABLE A

LOW RESISTANCE
FAULTY
[ CABLE CONNECTION

I
SHORT CIRCUIT
FAULT

] <
llL
)

VARLEY LOOP TEST
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R+X %ﬁﬁﬁﬁm%%wwwﬁﬁaP,Qahslm
e |

& K &t 51 faf 12" 9= A S @ iR e e d@qfoa
g ST § IWSa?r:rs‘é?gsz% | S forst &t =me e
P,Q,R,x+sz%|

dqe ferfa &
R _P
X
+82
R+X+$S R+X)Q-S P
P+
2 _ QorX= 2
X+S2 Q P+Q

quTfy X #t 1 ag P, Q, S2 F a#iaewr & e fahar e €
A R+X (2 Faer &7 Fo TlA<rer) THHLOT % T J1a fFhar
ST & | X I & [0 F & arg, v & Bafa #& s G
ST ¥ |

|, = o¥teror fa & 31w a% i dars
| = =Teer® #t LT dars
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T T S AR I T O FT THIF a9 &1 4T & oG e G AT 3 deg ATTHA & TAET Sl &, AT a1 Haet &0
HF T H GO Bd & | g Y Al & Fae & wE ATOE e @ At o gu e € | afe Fae § et @ de
FF AT & A7 T el Fae F FEEEE [{ ave § SwET € a9 | guw g & afRe |

AW T2 8, af G AN far Sy =Ry |
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