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[ELECTRICAL=POWER]
(Electrical = 2nd year)
(UNIT=1)

(Transmission system)

mﬁ'ﬂ?{ fATeH T A3MM3C=Transmission system layout:

oo el ®Raer W 3-207, 3-aR yomelt gart Rega afFd scwes #r arl g,
o srceweier i wEar # Ao fear s @

Solfdce UTay gL 3T fawer &1 o=
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3cUTeA Vel FT &TH AT g1 & H a1 §1 F$ a¥ H 10 AMGIE, 210 AIMEE 3 500 AIMETE
& 3Icurga de F1 AT Far a1 @ g1 IRET v 3 I ad F odlm FH W
ua gl arag & $usr 3 el fr sudeyar AW ITT FRE gHA TUET & AU Ty«r
& 994 H A vogE A Aurd §1 EwE wud TOve T F FaAd I Tl W
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AT § dIfF TF TAT W 3o faorel F iz Rvred & @amar a1 aF 3k a2 aEt
3R Teat i ' # RFaRa FFar o @F) gwfane i Bedeqae Rvew # Rt
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¥ v T AR RRor dead & AET A A R a0 AR FHGGT BT S qHar
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faega afFa weor:

F$ TR T F IWGH F AT ST FHAT 81 HET A (i) e wfaRFa wHAt
1 gEar # FwAl, FifE 3arad U & g77 v WA g@Y A Fergar F G F (i)
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yrafAs fRega afea w=or:

66 Fdl 132 Hdl 220 hdl 3HT 400 HFdY F 3= dleesT HT IYANT 3 TWUT 3 IR GRS
Rvesr garT e dola &@ & v B srar 81 98 3wk W wge fRavor & ar
AT & T FoTRl H gl F qfd A St B

AreafAE fagga afda d=Rorn:

ATEYAF TERUr & v iaf@A® alees 3.3 kv, 11 kv AT 33 kV & HIfe & @AFT AFT dF
HH g I g

TR A3 AT S Folaed 93 HET FaEAA! T FATA g 91 ¢, 8T § W A3
M#W?Wmmmﬁﬁmm#m%lmnw#
132 &Y d& & FHhdr 2l

ATeAfAF R@ega afFa faawor:

3UH WIFl, garhl AR aEior & A W@ T Aaleds dcad wfdw §1 s WAl @
SfFaara AEHl F FAFAA GG fFU T §l 5 3e0T F AT yyFT @fbe 3 bor 4
a1, 440 V/220 v T 3usiieranat #t 3 %o 440 v ar RAwrer Har 220 v Imqfd werr
ST wF

faega fega mwor 3k Raror &1 R Asmse:

faorelt et diew @, mqfet & & Rigat W ya areafas Favor gewewEt @ smqfd
FA AT 3 TOT BT AFerar §1 AT dledsT 132 Fdl, 33 Fdr 3R 11 Fr &
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1. 3% AT Had g FsFRN AT ATGIRAT gy 12, 3HHA s5HeT, Faf{eEH 3R &
Ry fY F1E gaEAr 7 & S v cwAwT # 3 F

3.7% @1 Az 3 AT g U3 dleew F A, S crafAuT et A aees 39 v
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FIFR & W FE-ARMT F 394N T § 39907 fFar arar @ Oowd aewEh i q9q
weifaa gt B

5. M ARl W AT s WHM F FAW Fqed F fav vl grwfeer amset
qa # FH qAd F HIHT Gl ¢

6. TF T AT H FH PRI JHAW i1 ¢ IR FIR FfFe & Y gFT&T FH ghar
gl

7. vt grafAee # Rvew sfeuar 1 gaear sas e T8 g

S e & e

1. 37 4t At W Aol F1 3cuee FEgeAw AT F FROT ARFA AR
3usiierat & ARG W 39l &0 & s9Aler adl frar s awar 8

2. TABIAHT o 3YFI0N & Y dieesr & T AT AT VY 334 CABIHAT THT 8T g1

(@) it seifdes gax craf@as & anr:

1. 3% dees W sl 3cdeer & ST Wl § FIF FS FEYEAT FHEAT T ¢12. TH
diees A AT F TRT AT TS AT FHAT g

3. THY UTa¥ &7 g1§ Aot RS THFE F FH FT B

T gAfFeF gre THIAAT F TR



1. A agal # $sFe AR FAREW Y wAEA Algg §2. @9 F e F FROT
die & 3fF rgeTFar g B

3. vl TrfAee aEat &1 AAr e Jfed A F wry-wry AgIm i B4 c@9T F wE
& HROT THY THIAAT 181 FT T Gfaer 9¢ ST ¢
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ST hT AT fAATAIT (constructional features of line)

?) ME TR dEa
) ALYH THRAAA ABA
3) il SHAAA AT

() Residential

MNE TARAUA ABA - Tah 2E TAAYT ST A THAAT oIsd & & & g
frar Srar & o wemdt oiers 80 fhelr (50 o) & FH B § AT 69 Far ¥ FH
diecsT & TTY| ALIH AT oSl 3R & gafAeT ogar & Awd, arsa arfoir
HC MUY g, 3R safaT e HUfAEH Fr ToR3igeT fhar ST Tohdr g BT dds & oy,
$H YR &I oflsel T Ac HFUTAEH &I 39&T HT Sl § 3R 37 Refex s faegd
gfarer 3T 367 2AC Sl & TR aeidrell & o9 haT S1ar 8, safov gHseT gfhe i
A T 910 3TER gAfar I g ST W HAGET Hihe & U deey INW S, Heel
% T H 3T gIAT SR Iied Ll Aol ared 37d 3 ureT 37T dieesT AT ¢s 3R
orF 3T Tl & TTY HIUT §ATd § oI 3T AT ITed i &l




ACYH THAAA A8

Teh HLIH THIOT oS HI 80 fhaAT (50 #Hiel) & 31f8& aifehar 250 fRalT (150 #vel) & &
HT IHTAT oGS dTell SATAAA o3 & &9 H IRNT fFar =r g1 ... T ALH o6
$I TATAAT ST & TSIEET ATYCS] ST I0TAT Teh ofFC8 e YAA T 3UAT Hladh Hl
ST &, &Y & wihe 7 H@en # oFcs yfderer & ||

Al TEAYA AR - UTH &l AN oSl &l Th CEANA gl o §9 &
gRAT fohar STar § fSadhr o oes 250 fhelt (150 #Hren) & 31fas g &1 e
AT drsdr AR AEgH AfAAT dEAar & AU, 39 I8 A o 3”9 JAgr g
BT Wreex o g1 T &) HAAA ST H Tl T ¥ Al e & v g
s F g dars R FaARa AEst F @8% THE W GAR ST A1l gieife I8
CIHTA ogel & TSRNST AYEST &1 vl & AR ¥ SAfeel s=lrar g, T5 At off
LGN

sdfdechd Frad MF drSe -

?) Line resistance

?) Line inductance
3) Line capacitance



Transmission-line parameters ', L', G’, and C " for three types of lines.

Parameter Coaxial Two-Wire Parallel-Plate Unit
R’ Ry 1 L I 2R, 2R, o
2m\a b md u m
. f !
L K apia) B [{u Jd) + /(D fd)? - 1] H H/m
I T u
¢ 2ric it ow S/
Inb/a) In [{!J;'d} + /(D = 1] h
-, 2me TE €10
C — — F/m
In(b/a) lll[(ﬂf,-d)_‘_v.’qudjl_ l] h
Notes: (1) Refer to Fig. 2-4 for definitions of dimensions. (2) g, €, and o pertain to the insulating
malerial between the conductors. (3) Ry = /mf pe/oe. (4) pe and o pertain o the conductors.
(5)1f (D/d)* > 1, thenIn [{Dﬁﬂ'} + n,*'{D,/d}z = 1] = In(2D/d).

HIGH VOLTAGE D.C TRANSMISSION LINE :-

TgaE TR

AR g1§ dledsT SRREE e (HVDC) Irel FAFeH ol gl W doeh Ui’ & AL & v
ST T SEAAT F g1 S g T ST IRYOT & AT, TS s A wRiten g 8, 3R}
T AR & Jolell H Jeharl ®A giar ¢l I faffes mgfaat 3R fAvanit arer deas @
39" F s B

T grafAesT #H, diecs AR e HT dhfeds diel dSed H IMET Al & ol 88 [Helldhs H 3Tair
feerm seerd & Sa@ ot & &7 7 FJehare g &1 @ el & fagdd, Sl 7 dlees AR e
TET e e AET Seodr &1 TIAERT dge URWUT Jrsal fr geTdr Sordr & forad fSetelr @
ol ¥ TAAIROT g B

T Hgad T AR S gomell #, 3cvee T dleest @ S A A9 & 3 A aRafdd fear
STar &1 R, fAaRoT 3egeat & o 3R diees & Uitd A el ©R W T & 3ofer ) e
ST €1 38 YR, oS & el A 9¥ FcRor 3R 3efer 3uawor i ot 3marTehdar gdr Bl
TIAET ZrAfARE Fael ol gl @ AT egal & fov 600 fRAt & 3w @ oS 3R so
forelt @ 31fR & iAo Faar & T frwrEr B

TdiE) cafAee Rved F w1 Far &2




FEECUA 3cUeol IlA H, THT fTSTell 3cdeat gl g o Teh IFCHRR T 3TANT Hlh ST H
gRafdd fFar ST Ihar &1 TS el AT deded Jaed & {Fewrry 3R sdady th
ABA & alel AT W oPmT Ad g1 IFewRR cfAda ot & ST & dgadr g, Sdih Sedac]
Ao ST #r T H dgodr gl

ST 3NARE ST & AT 9% @ ¢ 3N SUANRAT F 3 R @ S Y sAaeT # 39
W vy § gRafda fhar arar §, O saady aeees & w@r S g1 dsd & e 3 grea
el arel FORT o AP FAT el 81 ST ol g R 9 giar § Fhifeh T§ Jehdared I o
FAT ¢ 3R et F GUR FAr F

Overheadline
-

) HVDC ) } HVDC
First transformer “ONVerter Input power is Rectifier transformer Second
Power ¢ ; equal to c ; Power

i onverter _onverter :
grid/ i Qutput power , grid/

station station

network network

HVDC Substation Layout

ar ¥ e Feaacy AT AR v rafAee dse g ffEed & g cfAide Sl e
AT Hige-g-uige TOECH &gl STdl &1 S8 e, Tfe FEeerT # a1 & ¥ dhefacd FAuA
g 3R Y cfFaar Al S 3O 7 Ssd €, d 30 Accie A AT FaECLUT HET ATl
gl

vadisiHY crafAee amal & e e gl - S arse e asat f gerem F wwh €
AftheT T AT hael & Jolelm H S T 3uRoT T AT g e g (@
% H fe@rar = §)1 59 YR, Taaer g BTed § yrRfas ama 31f%e g 3R
o faEeH # I8 A gl




Total Cost

DC terminal

AC terminal cost
ETt l
Breakeven Distance
- — |
distance

Comparision of the costs of AC and DC
transmission

5w foig oX ar @ f@Aea €, 38 @AR gt #6d 81 8 $ae7 g & W, Tadisel Jomelr
TE @ AT Bl HIags SrafANe angal # se-$ae gt 500 & 900 fr F ager Sl
gl

TIdIERT AR & AT

el 3R YA AT HA TEAT I ATl Bl & TEH FHIT JU HT ARIT HA g Sl
gl

58 T F7 et ¢ %ot IR A3 T W33 FeRA H TR gl ¢

3% TR FH Tl 3R TET BT &

T Rt 1 I TR oTge T o ¥ P PRI ST F A B

A F T el fr gfad 7 & I § FfF el Twor & Qv F7 gear § Jsar
3TIIHAT Il gl



TS Yomel 31 Reel T 3UANT el &1 I T ¢a H H$ QN giar g, a qaw ga 3y
ReeT' & AT T TIdT Afche T ARG TTIGR AT gl TP IROMH 31T odiiell Yol H giar
gl

TSI & U THdiS foieh & ATSTH & S5 &l U TeRE & S URshled el §; e,
AfFT HT FEOT 3 G F 9eT F& F AU g F@ A ¥ TS g1 saiaT, I§ ar
FEEAAT T ITeleT-3eT 3GRdT & | s gl

TSI oIS H hrrddl 7 gl & SRUT AFeA & Tepel shae 3R GIFHA sthae S Fhdle
et B &

I Tt ot ufafsramefiear ofdd & 3cdew a1 3TN 8T HaT g1 safeT, gfafmareie fesrer
HAIaS T FIS TR T ¢

SRl foleh & ATeTH @ Sgd T IR AR fstelr yared @i ¥

Al AN & dRA

Fode TIEYU AR oSall & Foled 3R Ued et drel alddl ¥ W W A g, oaesh
ARUMHAETET ot # gefer giell gl

ey AR YFewERR cfiad gaffaed 3cded a § g Ifha e &1 3udeT e &A
%mmw%a‘rag?rﬂé?‘raﬁ%l

Ifg vl ey & IS TET g §, A 58% IRUIATIRT TIAET GEveer & urd oSt &hr
fAwerdr g Tl gl

FeTdeT IEEAT H 3UANT FT S aTet Seacy #F AT JOHR &7 8T &

gfhe s 1 3R TSR 7 Gihe Sfher & fow fFar siran & i aga #Eam o R

A dlocsl & T Hl deolel & folU TABER 8T &l

Folacy FEEA H AT T FhAT giar g, [ Al oMot Jomel 1 3uAeT FXeh HH HLe
RECIY

TR fos w9 aﬁqu e gl

IGAEA

@?ﬁ%ﬂaﬁmﬁaﬁzmﬁwﬁgmwm%%mm«lsauﬁrmsd‘i@rg«mﬁ
3R el &1 Afehed, TINSA Fawe B IRAR oI §gd HF & AR 396 FEERA
3YIOT FHIH AT &1 TH bR, el gl & FEROT & T Ig gl & fob vl & fostell 3cdee
giar &, 3R grafaee & fow, 50 SRy & aRafda fear arar & 3R R @ agw aRafda fRar
STrer g1 3ifae 3uder & faw vl Jg ol fewrrch & 3R yomel v gatar # off guR R B

UNIT-2 DISTRIBUTION SYSTEM

Introduction:
58 faeRoT yomelr # foest AR 3T dledst ogeT ofalg o oETemdT 2:1 3equrd A g1 Tudr &
TCIET &I TG hH MU AT HT HRUT oAl &l ... TIASITH H, TAROT gl & ~gAdH e,




TS dedsT 319 & 3T JUTEdT alell faeTell 3MYfe, iR A & HA FTolel & HROT AAR0T gIfed A
gl gl

OR
faeRor FeeeersT 3H ak 9 2.4 - 345 KV W FaIferd gar g, 3R @Y 3fieafs 3R smard

33 T fdegd Fofl Yol Fal gl faeRor Hrst faeRor geeeeat & 3o susiieanit &
Wﬁ%ﬁ@ﬁ%lﬁtﬁaa@rmﬁqﬁwaﬁrwm%mmﬁtwﬁ%m
g &

3517 @ (AR GaART T T [GeeNT & GAr Fell & & TEel/Ueet disel I eldrs & i
FI Hfpledd #xel & [ART g1l FH g1 S0l 3N vact & Ul gl & o9l H GER #D
AFABT JHEIT H FH) dhAF F Fe AT [FAT ST FHT &

AR & I [§76lr qunfeldl # f@aror st bl Sifed g1 aer H Usl gonelt ik
TIHT [GqgeAINT 3 &5 VA" G [vdR & GRUIHEETRT Uedl &ligell (dlde) &I &ers
# F1pr gafer g8 & foad GRUTAETRT TeIdt &lisel # 3T e, Hcafd aledsT 5T
3R werdt deasd ¥ FR-GR &R @ FROT 327 G7 FF [Fwerdr g8 &1

faaror ZraerA #r

vordh & TSt agel T Flip IR

T olgeAl B Jelell & Ty elisll B agd S olels HA g § o IRumeEwaEy
3T TA/TIET 3T 81 §AN & H LTH HT oll$all o1 3fdr 3:1 l R & I g
g% IRUTHAETET YT & A H 3T Johdlel IR HA dlocsl giam g1 TIALT gt
o ¥ e ofg 3R aledsT 3T el & A S H A A Fohdr §1 112 &
3TUTcT Y UTC it T T foham Sier =ifge, Sit gAR 27 & fastell facRor v atar &
HUR & v 9ga wraeHe g

Teh ollgel S@RT Mt HT 1S fSoTel T & 915 AN & FJhdd $Hh IR dlecst &
T & SGhAGUI BId &1 TR Sheled & Yot HAEUAh THdh Teall dgdl &, “3Td TUL /
Tl 3eIUTe & AT, JohaTel e g AR dieest TSI 3t grm, oIS oid e
81| 3fIT TIET TS S ¥ ©IeT S gm|

gadAT [aaoT yorrer:

T TIeROT YOSl # 33/11 Shdl FEECAT & 11KV/440V AT & TAROT SEBEFR T et
TROT 11KV HIsT AifAe €1 57 fAaRoT TRI®eRt 8§ 3 %ol 4 dR &I asa fedeholdl &1 &
Aleesl arell AROT Yomell F IR R dhdol 3R ol FH dlecsl o5 gl & 3R TF
Fooh UTaR CAGER & HIE T v Aaffed AR a1d € S aRumeasawy e diwrse
Y THITAT X aTel e Jhare & gefer gl gl




3013 dlecsl fAAROT A7 a6 3-WOT 4-dR, 3-TXOT 5-AR, Tehel WOT 3-dR 3R Tehel TOT 2-dR
FH delld Sl ¢arl [Har Srar &1 38 faaior gumell # fawT 3 3= dieed e
oISl T TITHIT 2:1 IHeJUTel A §| TUE A Tl & g hH e[l Jhdlel I HROT
IAT &1 WAV, 38 g & AR THAE F A & F AT 30 AT FT 3HeTgoled
AT 98¢ ST g1 USH Faed & s A7 {ud Fgd & "87 Tadl QAROT Acas
N TS [AROT Aeash H gRafdd #eh TUE/TAE Iequrd # FUR H Hebol ¢l Terdl
Tgell 1 FTd dlecsl A dRafdd #a # 3=w gRfAw oera i ¢ dfa g ffdse
AT 39T & §I¢ Ig YOTell BIRISHS aidl gl

Y & &, Il g7 TadEivy yomelr & fAT S € A Ig e 9oy Tl faaRor
ATSAT & ATEIH T 6.6 hdIT, 15 FAIT 3T 25 FAIT &7HAT & DI AAOT TIPEFR & & F
FRYA 2 ¥ 3 TSR AGH & FHG & Ssal gl TaaEvd H, [Taor oS & wgela
TS, 9T aleesT 39 & 3T [uTedr arell fasTell 3MYfd, 3R #lex & wH S & FHROT
faaror gifa A gl &1 9 A% 3UHFdT & IRET H Folee] ST & T W FHHA §TAT
& AR [ITROT SRR TE & JharE Ha g

g7 areor &t A 3mariy AR aftifSae aEwl F W F T [ord b g@weR
1 AT 3N HeX HT FAGAT & GrawTeT e $EF ais I3 AT Sl & WY o
TITOT TEBER YelT #eh Jhard & HA H Hehdl o

EAN & H fooTel TaeRoT 1 gafar # GuR & v Teldl & vadl amgal a1 1§ 1.2 &
eI SE HIRICHS B9
THS Goadl, HATSIT ST, TIR hdod |

TS 3R T SN 91l shdol T [FATOT:

Manufacture of LT and HT Undergone Power Cables

3SAT3S hael A VAT §T § Toh Hsee, Toh A AEeH, Ush aRR BhieT 3R wh
1 gl g1 Hel A U faegd dreleh §; AfaRFd-3Ta-dledsT (SUdd)) omgl & A H,
Ig HAAR W IT & &7 81am &l ... T S8 HIOT aRRT Ehid Blee i H ST

A § AR faega & & Faer 7 e ¢l




Lead Armouring
sheath
Conductor |
__;:3: T e l-f/

~ / i . N
( \ |

Péper
Insulation

Serving

Underground Cable Construction

Metallic Shield

In5u‘l\a:::'| \

Conductor

Conductor Insulation .-"""'
Shield Shield Jacket

aimﬂ?l' Fdel HI ﬁﬂ‘I'UT:[underground cable construction]

Teh AN hael H A §T & TH I TH @ IHOh FHsaed gid § S 3ugeFd
g @ Th Bl § 3R Teh L& waX & R gl gl

JeIT & GhR & AT el U §, 3UAT HT ST dlell ool A ThR HRIA
deest 3R AT HEeFHAIHT W AR |



Qarwd~

Péper _ '
Insulation “Bedding Serving

AT AR W, tF AT Fad # rafaf@a sraeas sraegsast & qu
AT AR

1hacdl H 39T fFT F arer FsFel FH 3T uloqehdlé?diﬁg@aﬁmvwﬁﬁﬂﬂﬁ
fear frar S anfgw| €EfSer & St § arfr dseey orliem g av 3R 3ifaes @i o
ST

2HsFeX FT SR VAT g1 AT fF dhae r M@ F aifdd s e F aga
A 3N ITAT AT & MR dledsl 319 & HROT T

379 dleest & fav 8 f3ae fohar arm & 38 W 3o &R &l gRaT 3R faeawegar
& F AU daer F segoee @ 3T Aers gl @Rl

4%l P IUFFA ik FIET Yaed H S @iige arfr I o & faedr o fndr
39T T FTHAT FI T |

haell & fAAOT H ggerd T b . gl TR

Fded FI ﬁﬂ‘I'UT:( manufacture of cables)
I Hh3T did-HsaeX Fad & AT AT F giar &1 AT a7 &

[The figure shows the typical construction of a three-conductor cable. The different parts are:]

Cores or Conductors
Insulation

Metallic sheath
Bedding

Armoring

Serving



Lead Armouring
sheath
Conductor | .

I.\_ \ |

Péper
Insulation

Serving

$I AT FSFeI:(CORE CONDUCTOR)

Th Fadd H TH I T § 3™F SR (FsFeX) & Thd & oif 39 JdT & YR W AR
T § g T sgar e §1 30T & o, T § fREw v 3-Fsdel hdd H
39T 3-TROT HaT & fow fRar Jrar gl

sl ool fohU a0 Al AT TogAfagd @ oo gld § 3R HAN W Fdel & ool
Ueld ael & foIT &8 giad &1 Fsaex fSder 37 g1, $heFel & ATEIHA & Hc T AT
3ot g1 3feeh g Fehall gl

TegfAfRTH a1 HIR FeFel fAcgd JaE # g AT &1 ToYARIH FEFeX MHAR
W ALIA dlecsl Ao Acad & v 30 f&v o § foeg o« gt 3R =
HATIIT ST HTEARISAT BT &l P hael N 39AT Faeeeer AR deaiffiw gfase=r #
o o & T fhar Siiar § Sigl ol Shael a1 3T AfPd HUROT [0 T TaegehdT
gialr &1

HSFeY ¥dgR &l AT T T oW g3t 1 aevdar
T

1caar gsq 3R
2fasear gsma|
> Ol 9d el Sl IR & URT IR fdegd garg H ThErr gl Ig Tgwd
el & HIH-GHRAT & AT # 961 g
> TH & Afhe & WO Y 37697 e el ST g fAhedr Ta 3ot R g

> PAgR #, [Aehedl IHT ca<l & 9T & HHASR il § 3 dhaell & Teh gl &
R o S W el ¥ FHA g S gl



> Toiohedr 9HG 90T § 9 T & Afhe H AT &l 3MHesd Afhe H Gl halcll o arg
1 g el et & T U HT HH & HA 8 ¢

Seg ol el
9
> @sFl & AU, fdegd i ke # Vbl & AT FogoR Hael He
3aTF gl

> UE N IT hsFe] Dl Sogolled H UG HICS d WY Yeil fhar ST g,
R F AT Feel GaRT el ST dTell dlecsl TR AR Far g

> W3 3R &0 Felel & dgd fdegd &1F & THAT Ao & [T gegolereT qaied
HAerS FT g AT
AT | SegAUA HIeTg W Alfelehr W |

AT FaeT HT FGolNA AlCTS;

Uo(kV) U(kV) Um(kV) BIL(kV) Insulation Thickness
(minimum average)

38 6.6 7. 60 25-3.2 mm’
6.35 1 12 95 3.4 mm
87 15 17.5 120 4.5 tom
12.7 20 24 144 5.5 mm
19 33 36 194 8.0 mm

Insulation Thickness of Underground Cable

SogoRle & U MAAR W SEIATT & Sl arell HE $9eaes 9w, arferer
HiFse, W, faever &3 §

AEGA-dleCST SRAI hefell A & &I JhR I gogelRlel FHAY gl &
1. XLPE (Cross-linked Polyethylene)
o The most common material for MV cables today.
2. EPR - Ethylene Propene Rubber
o More flexible than XLPE but not as efficient at reducing losses in circuits as XLPE. Cables used
in marine and offshore applications are normally constructed with EPR insulation.

TFATANG- (hra-foirs gfeirefie)
THAT $eed & [T 3TeT a9 3TH great|
R - el wiue W3



TFHUANS &I JolelT F 3Tk ofeliell ofehel Afche F Jehdlel & HA A H 3ol
A G § TSI foh wrauedis| @oET 3R I IEyEen A 3T fRu
S aTel shelel THTY T & $UNR Sogole= & Y FA0 ST &

Ellaoé FTo1(Metallic sheath)

Fad @ fAeE 3R araerer & a6, 6 a1 3w gfAeRe R gerd (Thas ar
&) ¥ Ja & AT, segeiRe & FW WET AT ToIAATH HT Teh UTd I 3TROT
YT fhar Srar & o & Ry 7 femmr g1

U] e & HAET S dad & el [degd & &l YT w1 § - Tg haol
CART ST FUTRA & GEX Soldels & ® H F T gl Tl H AT & AL
FH U FH T g W A ¥ Folac Fa1 HT JETHA ¢

YT ThieT & QAU S FH A1 dhelol Sogoldlel eed # g8 ¥ Aol & AT
SIS ST FAT gl

S 3T 3R U Asqd Acgd 81T T WY Algg g §, O SAA-gaT Feenad &
gogoielel f9ers SITem §, S 3icd: $egeleiel & fathel glel &1 hRUT S Hehell ¢l

fSEa(BEDDING):
U & I & W &R i v Rd @8 e ¢ GF@d s ar gl v
ST WeER J#FAT g B

fSecT 1 3ege o1g & JTROT F ST § AR FHag & HROT FAEFE De F T
gl
ITATRIT(ARMORING):

SR & W, g Y Far Jar § 5w deaases T arw a1 & 9
$r UH IAT &7 W 8T 8l

SHHT 3T Ao A oW A1 oA & N FifFs Dt § @ g Fo
hadl & AHG H AR AT RaAT ST TohaTT gl

AfAA(SERVING):
TEEG H agHAsey FUfadl & que & o, faa & IR Wer a6l §F 5
HT Th W Y&kl FI AT g1 39 JaT & T H AT AT g

$hsFel Fogold H FIET & fav iR FfHEe @ § urg Fe & @ & fov
Fadl haed W IARG 3R wfder amep g g



a.

b.

ATer #R TFHUHs Segelcs §EaReq Wididl Y 3sAI3s deel BT

fA#foT f@avr
> FE ST TH MABR TP $H §U dld I TegAfagdn Fseex
fe@rar & veaverds 3redr, did & 39 & AU ST i S § 3R Teragss
il foER, TogAlfagd ar sediee 3R N Tl = F @Y R
fRar ST gl
Conductor
Plain circular compacted stranded copper or aluminium conductor to IEC 60228 class 2.
Conductor Screen
An extruded layer of semiconductive compound.
Insulation

XLPE (cross-linked polyethylene) rated at 90 degrees C.
Insulation Screen

Non-metallic part
An extruded layer of semiconductive compound.
Metallic part
Copper tape screen (SCT).
Bedding
The extruded layer of PVC ST2 compound.
Armour
Aluminium wires shall be applied helically over the PVC bedding.
HEFCT:
IS 60228 T 2 & fAT TleT THeR A §U e AT ToIANAIH HsFey
FT FEHIAT FAT &
HSFCT Thle:
e i fr v TeEss Al
30_-\%@%1?[:
XLPE (3p1T-Tolas dlellgUTsellsT) & 90 33t c R ¥ fham aram|
30_-\%@?1? Fﬁlﬂ;
IR-arq e
AT Iiffe fr Tk TeEEss WAl
enrfedeh T
HIUX ¢T ThIeT (THHE) |
e

PVC ST2 HUT38 HI TFHEsS oiIl|

TogHIfATH & dRT @l AW 935 & FW gefell dlih @ SRIRT Seam|



Terel 3R Tudl 3NeRes faeRoT 1 AT Teldl 3R Tadr 3iags faeror
T 3TTATAV

Canductor
Conductor ScreenH
XLPE Insulgtion
Insulation Screen
Copper Tape Screen
PVC Bedding —_

Aluminium Wire_______ A\ NFY

STUDY Armour

ELECTRICAL.CO
........................... PG Outer Shaoth =

tadl HR wd MeeE RAERor F1 eAE

[Estimation of LT and HT Overhead Distribution]

TEY dgell o foIT 3Taeash Qe &I AT

(Estimation of Material Required for LT Lines)

1. T &1 gEar
=3@r fr e |

3afer &7 82
T &1 Y g & yat & o Hr aifst gl T gl Srar g1 T
TEAT I AT § 36T8L0T & TlT 1000 KM s H fhder T gl

2. A &1 TEAT

g e + 1 2R o ¥ )

JANE HT AJAT FS 6] dfoh 53 § S dHeFed H TR ad &1 = FUIE
FT AT 1000 KM oSl & fhasr gare g1

3. IRALE Yot 1 39T YR, fawered g3 3R waier fHgan w famar
ST §




R.C.CHI Pol Bie Yafold HIFC shshlc gial &, 38 Wil &l [FATor shshie 3R
T B3 & WY fHAT ST 81 I NI g AT & HRhlol FHhr Folqd &l
R.C.CT Glel T & 81 T Hehcll, T§ Y Tolel Gehs Hebell o

4.P.CCH @H dhael HLIA ¢dl W 3TANT fhU F1d ¢l

T Aol @1 B Wi Tole HHC Fhshlc BT §, T8 Wl & A HASIN
grar & 3R s [A#ET i Fdie & sTadATe & & fhar Srar g

5. HIF-3TFT T TET

4T FIG-3TH7 HI &A1 = GAST FHr AT + 1 (ST die)

HIE-3FE ST $PeleX AR FzFe A FUC T §1 HIE IFT H FS JhRI
A gofiehcd foham SITaT & @ 3MRR IW 31T, &ifcisT i 37T, T-3THR HiF
3H scaie|

6. T ST AT &

= 4 [GHYAT AT TE&AT + faTeeT $r TEAT - (VH 33-US + USRI dise)

R $goey St sa% AeEH ¥ Rggd waE # vafed 78 8= & § IR
dleest 33 &hdl & A ¢ o O eI HT 3ueT fham STl B

7. ¥l SHACT T HET

= [@ (9% 33 US & fAT Us) + 2 (THRAT digeqw H HEAN)]8. 3MaTH
HEFC T TS

(@)] WOt & T, THTHIRN FaX 2 FsFed T HGTHhar gl & = 3 x
gl & dars ()| 7 F AT, ACSR TR 4 Fzael & AT 3raTH § =

1x T TS T oars
ACSR & & JUT U "TegH A Hsded Flel Faford” &l

9. 3T de & FEar

=2 (A% 38 US & foIU U&h) + (THRET qise) 2 + [AaeT 31|

10. 519 Y TSI Gt T A g ar ar faRIy shrg 3T & & A & qoW
e 3R 15 el 8 SWG G.I AR & 39ANT fRar ST gl
Stiaret, TUT9ET 3R FIR Ffche T GRaT & forv v Rt v H S gl



11 shd} TvlTs'Fﬁ Chl 31'<T:I_,'J=I1'FI'(Estimation of 11 KV Lines)
1.33

Ugerd HTHAT AR

grel T oars 8 Hiet I1 9 Hel, FTH T T R 140 Far|
T &shle 3eTdTd, 1:2:3 AT TA.UH SR & 6 &Il

2. 51| AJTH

ghR: T8 aifas HiE 3 a1 a8 d-hia |

ITHIAT: TA-HFRAT (FI0T SNgT)

de1S: 0.9 HeX

TEl Tl ST {UIE & /Y Uil Fol, dlec, 7, IRN [ e

3.9M5 Aq

1léﬁ%aﬁ,wrtﬁqmﬂ§m%mwm$muaﬁww
T arar g

15 hdl FgeT FHOICY, 8/11 THSseY@il Hlelsh I T AT, THTH 300 TAAT «
300 T + 3.1 e & T TolT, s MWe & gIiTd a9 F IR F ;R
feam Smar & 3R R gedr 7 fhe & G arar 8, v qu del

4. g

Fe: TI.&Y & forw 11 hdr

FrAEIAT: ST WE T THFT §34Tiﬁ?—ﬁﬁl’<;ﬂ3?aﬁﬂ
IHR: Fa1s 125 A 3R =ug 178 A

gegaiey U, 71 3R aiRR & | @ |

5. del1d Fegae

AIAAT. 3BT RE { TR g3 Al fAE & Ree

gl 15

dlecat: 15 ohdl

6. HFzFT

HHR: ey, (@) 4 THL.TEIR) 6/1/2.11 AT (6. TegAad HsFeX

Fr & AR TF FET Hedadges Tl Hhsaed oiTd Yol &l oI 2.11
e §)l g, (@R 2 TETEIR) 6/1/2.59 AN @y @K 1



T.HL.TA3R) 6/1/3.35 AT 6/1/3.33 AT & 9o (F&AT 8 THNLTH.INR)I
WIFT (THL.TH.IR) 6/1/2.79 &Y 30/7/4.27 B . &7 3 (T.H.TH.3R)

7. 3 rfEer Raw (Sh.3h.ww.)

TR diecsT: 11 hdl IT 13.2 SHar
Sieh T TEAT: /9T AT 39
gaATeT eI 200 AT 400 TEEH
ATfhaT cgaTyT & Y TRET g3

8. affer gt garweis (3W)

AT 8 THSSeGS SIS dr”

3R 150 TRAT <1, 115 AP & 1Y 450 HAT o«

9T & IR T SFHA W 0T & & g9 3R 9T & &S Sl I 1.5
HieX i ga aam|

9. Td-Farsfae fBasw

TE 3URUT oY FRER dR 1.5 Hex i a5 ¥ 3 & g3y va.dy @t
W UG gl AMeT difeh 3eeEr U v safed dier W & °¢ 3N gEea
a1 RIAR o &l

10. 35X T AT FIRI a5

Tolc T 3MTR: 20 * 15 * 1.6 fHAT HEr
WT: The, YSS3fA A ATl 378N AT olel J3{fA T Athe, 378N
11. ¥ M3 W (SShwd)

il TH.UH. Fole 3R 25 * 6 R, s 2.74 #AeX|

Fsacll & fIT 8 SWG G.| AR &I AT FIld dTell 39T Jo¢ al-3dR HT
Foic| Il ogeT g Sl & af I8 3 Gl dR § THwEn AR S @
STaatT|

12. 39 9 AT

UIel &l YR P.C.CAT R.C.C



giel &T Fars: 8 Hex IT 9 Hiex
PrE I 8, FAT dlec, A F TTY, 8 HeX IRART OIT & 2 e &
Y Th G A

13. gaft TaTw

e 1.6 AT A tHTE Q|

IhR: RY-CISY, I I 3 A fFer & fav sugsd gaear &
|

14. TIAF FEI3T

YR 319 33 fowre-31Tw (3raT)
qreaY: der A & RaeT
drecat I 8,11 31 15 &dr geor

UNIT=3 (SUB-STATION)
AGECAT HT GfACad [ATR(Brief idea of substation)

Teh FaEere fdegd Scurest, IRVOT 3R f4eROT Yollell &l Teh f3E@m §1 HaEeee dlecst 1 3T 4
foeT, a1 Ra¥ 3 sgoa € a1 &5 3T FecaqT FF A gl ... MH dX W FIEAF AT gt
g, ¥y wdaeTor 3R foor & fav scapA WX fAsie gl &



fstell 39%hg: ( electrical substation)

aReT: faegd geweds Uh fdstel cyawdr @ REwr ¥ fowd gwfAee, o, aReds ik
fafer & fov diees & 3Tg @ e o1 9 & 3wg & qRafda fear Srar g1 Sorel gaweR,
Tfthe ST, TH-TR, ogeley, [SoTell adl Ueh Tdegd HaEeUT & HET uTh ¢

s fagga gaveas &1 R aEer Ina:

AT T fHITeT s 3T AT U v Ay & fGumr =ar §1 9wy &7 Faded 39 YhR
qanfaa &

Incoming or power feeder connection

Outgoing feeder for feeding the other subsequent substations or switchgear.
Power transformer connection.

Voltage transformer connection for control and metering.

> 3Tdeh T 9re’ HIST holerled

> 3T 9 & FEECAA IT Taafy &l f@ae & AT 3m3emsar fist|

> foSTell BRI FaariE|

> fag=or Ak #@eler & v diees TawEIR Faeere|
Hiéhe S FH-IR R Fedsh gasiAer 3R 33N @ithe & o ST g3 ¥l Aihe ST & &
b A AT -1 §| IAAT TEGER &1 39AeT A 3 Geam & foav frar srar g1 afde
S & el fhelRT 9 aE TABIAR @T ST § dTfeh FIeaerel el 3aield g S 3R dfhe
st &l el T gl

33/11 %ar TAAROT FT I33C



‘L Incoming substation

=3
:_; | | Lightring Arrester

__:} 11 kv underground cable
Output cable *3 Metering

oo Qo -

3-core High
[ I Tension Cable

11 kv Metering Equiprment
Pannel

3
(K

Low Tensicn

Circuit Breaker -
Bu s-bar

% % % % Lowe Terminal Switches

Cutgoing Feeders

Key Diagram of Substation

33/11 $dY fdAIOT FT AHT3C:(Layout of 33/11 KV Distribution)

| 33kVbus |
”””””””””” 1
[ 11xvBUS
J\ -
'\\~ / 2
e )z
11 %V ettt I 11kV
11KV LOOP FEEDER-1 11KV LOOP FEEDER4
_____ RMU
< —
DISTRIBUTION TX-3
630 kVA
11/0.415 kV
Node 0415 kV 1



e 11KV or 15.75KW

@ 11 or 15. 75KV /230 or 132KV

T L)

Trans mission
230 or 132/ 33KV
Secondary Receiving station
i o e rryirnd oo / =¥ \

Primary Feceiving Sub-station

33,/11 kv

Distribution
11/, aKkv

Secondary

Dristrib ukion

COnSUMET- 5 s
Consumer.  gem|
Consumer- 2 4=
Consumer- 1 4+—

Consumer 34

Conrsetvator

Electrical Transformer

. tank
X,
HT Terminat LT Teminat Ohiemd
bushings
Transformoer
ank \
ol )
d@
4'2) ‘-.—q\
i.’ \: aa) -= =
il |
It E 4
ﬁ + ' Broather
t H :
il 11 ™~ Cooling tubss
N '

v

HT

winding =

; ; Drain cock

(7

Electrical Substation Equipment

e Lightning Arrestor. Lightning Arrestor is the first member of the electrical substations. ...



Power Transformer. ...
Instrument Transformer. ...
Bus-Bar. ...

Wave Trapper. ...

Isolator. ...

Circuit Breaker. ...
Batteries.

faega aeweas 3uHor:

fega affd 1 3curea gs & AT ghsdl # TEEART H& & fav Affes yr & faggd
3YRIOT T IMaRTehcTl gicl 1 T &R, IMSHICICT, Tl SEhIA 3TME S 3Ue0T faggd daeeer=t
F UE WY FHCS AT § OO AremH ¥ IuMEAnt & fRHega ol et &1 wees
farsarel & foIT avdes HE&g 3UHOT i fqaor # FHAgEr 47 8

ﬁ'El'Gﬁ - m( Lightning Arrestor)

ATgeier 3T faegd FaEee=l HT Ugell HEET ¢ T§ TEEAT IYMIUT I &7l 3T dlecs
T g § 3R gdA & varg b 3@ 3R 3mare oo AT war &1 asefRe 3T dsa
3R 3T & T JIT G &, ICN, FIERHA W FET F e 3TN F FAGR H| s
3NEX SFAE AT §, Tol I URT &I g2l &1 3R o S1ar ¢ 3R gafar e & ggeee 3R
ey I FJhAR ¥ FACT g AMSEhAT INTX $3 YR & 8l ¢ iR 3¢ 37 garm fhe et
arel el & IMUR W aefied fmar S g

qrav W:[power transformer]

U] SIABIEY T 3UTNT STeRfea AT W A & fAv dleest 1 do= & fav 3k #e7
TY-313+T TEBHFR IR W 3 AR & AT dicest A 7 & v Far Jar g
HAAR W Grehfceh §9 & 33T, df H 3o <Y ¢ aArSfsaT, P ol AW, &I 3TN 10 THAIU dh
&1 ¥ & faw famar Srar §1 10 THAT @ RS AT e TEEHT HAAN W T AR Fos
gid €1 Sgd 3vd W & T, B HTTe, arex Ffdar 3R TR seree Fier Fr 3qAeT KAy o
HeheTl &

$H YR I CHGER QU7 &S W Hlfold 8T &, 3R 3q oo @l & €l # e f&ar Jrdr gl
faorel ciaweR dat & cgafRya a & 3R 307 sHhsal & A AR F e ST Thd &1 59
TR, fosTell TR T gafdr quT AR R AfFaA gl § (Il ahg & gy & arer qoi #R are
T glfel 3eTdTe 1: 1)1



el Wrﬁ'l'[instrument transformer]

HIY SEHER H1 3IAT 3o dlecsl 3R YR A v gelaia 3R graeiRes Joa as &7 =
& fav fFar Sar & O 9RIRe& 39eRUl ganT AT ST T § (AAET ¥ ¥ IIAT F fou
T 1T ar 5T AR diees & faw 11047 §)1 g8 39T Sic AR FHfAT E®IAR ganT #e
AR drees @ 3qfd aEF T ey uefFed Ror & a@fhg &&= & fav o fear sar g1 aue
SRR &1 al GhRT 7 @afiha famar Sirar §

WW-W@WWMW%ﬁ%QCﬁch deg ¥ ®A deg A

TMAHIA HIAT g1 SHHATN 3TAET THT 3U0N, HeX I1 AT 3Ua0T & AR A fhar sirar §
arfer #Hex IT 3YFIOT T dR AT & JITST diH A dgel &THdT T A8l ST T Toh |

STZHT TABIHT - dlecsl CIBIER &l 3=d AT & T A & dees & aRads & v s
3YFOT TBRR & & H gRIAT FAT &1 et &1

dH-dX

7E fega afed Foecee # §98 Hecaqul dcal F § UF g1 I UH UHR A H5HI § forae
fdega varg gar @ a8 #8 @elaes ST S g1 HH sal A, SH-SR Th YR @ fdegd
SRl & forgdl faegd varg &1 3mash 3R Sl giar gl

SH-AR F GUE A1 g, O 38 FR § s et @fhe 3uaor o A @ FH d@HT FHT A qOF
37T ¢t & faw T 3m3e fhar amar anfeul (60ms) d1feh &hsaFe’t & BT BT & FRUT STl
I gl dTel oehdlel & ST ST &eh |

A

Ig TH YR H Tad § S dhdd Afhe F 79T del & fov FAfa frar sar § 59 s
hael ST BT ¥ S A Brhaaes o wgr Sar & o f5ar oz & Rufy & gafea
Il 81 @ AII-AHA 3YRON F FHTooId A8l ¢| 3oioh U HIS [AfESe aciamsl disa v &aar an
T FAI T &THAT 6T ¢ S AH H, $HRI ST JHAAT A5 o ST Fe Pl dlsal
& forT frar e &

g [aaSTeh [circuit breaker]

Tfdhe S Th GhR FT faegd Faw giar § oraerr 3udier ffeed # @i get W fagga |fde
N Tl AT 9 A & AU FIr S1ar 1 357 e IfaaA=T TuF ald & o THeT &9 § §¢ g



g1 J9 o R{eed 7 et A g R a@fdee s a1 Efer w1 fierar § 3R safov 39 dus
37T &1 AT &1 39 YR, @Ted & gl arell el TS &l STdl &

defal ( battery)

Solfdgeh UlaR TCAT 3R §31 &TFAT aral Faeer=l #, AR iR F@afoa @a=or afee
getieAs Reor foeeH, arer 1 smardenrelsl yenrer dfdhe, Feeat Sl ganT 3mqfel @ smeh g1 defid
IR Tfthe & TR Ao F YR W WU Jeif I T ARTT T&ar das aa T sHeal
fRar e R

TR S & yhR $T ofis tfas deft 3 tRz-emdy deft et §1 9rar weeEt 3R geweyt &
Ne A et &1 g 3% 39T FAr Srar § e 39 dees 3=9 3k Igd HEAT HHA
diecsl giar &

f&aaars ( switchyard)
THBER 3R dffe s A s 3R Brraae & & v Tag 18, 138 awieR, dfhe s
IR aw| RSrel & e @ sl weoe i geanm & fav sad amsefan sRee o &

Hhde® 3T AT 39T ( Indicator and metering equipment)

THIEY, dlecHIe, aIeHiey, Hhssegua HIeY, HdIUNRTT HIeT, Iy hefey #Aex fdfshanier dlee-
TFIRY M FaEeEl # T v S § drfe aféhe & AegH® @ dga arel Orn 3R fSSTel
AR W IR & ST |

dIgH-ddHAT 39T ( carrier-current device)
3 dRE & 3UUT FEERET H FOR, Reigdr, Telder ar gdasht f&g=or & fav wafta fee sma
g1 3YROT 3UFFA T ¥ Toh HFX H o9l Sl § O ageh H&T & & H S el g 3R
3T9 dlocsl TR Wik & 3T aiT ¢l

RA(relay) = Roet ot & wew = s Rl 3 ot @ s 31 RS

GfGer f3arsd & S aTerct & 79 ofdr &, T 38 T uiRa &ar § 3R 31 d #, 38 dfee &1
fEffer haAis Siorar &1 Rl & 3meer Ao & a1g |ithe ST AUl dcd &1 3eheige # e &
R 3UROT Y Jehdrel @ Fod § 3R AT a1g & 30T S TR, Shfes



ﬁ'\ci'EITG'EF(insulator) ST 3T 99 IR @A H SF F IR Fgae F F A
R AR G F Folld H [T T #1376 G IR FRAT gHR H [@IHIISAT fFIr 5T
FHAT §1 T I oY H NS a18T gl § 3R 3ehr Ot Fee I3RS § & g g1 SH
TE-GR FAFY & AEIH A WY FHIRT F SsT SAar 1 GRIT A Y SR A DA a7y,
IO 3N T eitehfear arer gl ¢ foleter 39T Ael H J8@-a) A7 s H1 FAufd & S axel &
forw o srar Bl

11kv/400vpole HAT3CE HAEEAA I HeJATeT  (Estimated
11kv/400vpole Mounted Substation):

Teh HEEUT TagTd 3culest 1 Teh fREAT &8R0T 3R faawor yomell| qeeees
scde § HEECT BN ¥ 3MYfd HT S § S A &1 giafaf®ca wd §
A dicesl H R ol &1 HeH AR Acas & e AR HoReEn giafRad
AT 30 IR A wHd/Tedt & fav th @AET fAaRor gedd #Rdr g
Faecad AR RAfficst deal &1 B9sd X & e gcufd ddafas  &axor
IEAT  FATAT FAEUTIA, SofiferaRar, faorell grawniR, e segelex, egefam
INEX, N W, Afdhe S, W91, $seel,..3MfE1)| dledsl gl & 3rarar
Faeeee # fafdies YR & FRETcHS UM §Id & i Hfche TaeRoT Aeash &
et & v gt 3R WG| 3730 Re § f3omrse fov aw § & fafdesr faazor
gfthe AXFAT 3R iz AT & T a1 Far o7 aohar &1 T faaRor deeces
fEafaer, welfeie 3R . &7 T IS § dicesl TU 33+ 39T & v grafdes
fAaRoT dlecst # FITAAAT dlecs Hl FA W & v cgafead fear am@r
HEHE, Y, aofsgs AR 3iieA@e dR| & dledsl deoa & 37arar, faavor
gereer off TrafAee a1 AaRor yomelr & ST & 7o | fAaRur geres
IHAAR W dlees & fog 81 & RATAA| T8 IR A TAGAT & IR F Td Il
& 11kV/440V FIEAT| 395 HI Borsier off anfAa § sad 9id @1l 598
faffieet o1 3reager enMfAer § 3Uaor ST fayd AXu=T W T gl &

gaehieh Act- TAROT FIE, AT INEX,
31T, 33w, et sG], dfdhe Ja, Fsaey,
I. 9EdTddTI(introduction):

Teh FEER fdege Scdree, IRWOT 3R fAeRoT Jurel &1 Ueh BEA g1 Haeers
gRadd 3=a § et d& diecst, I1 30% AW, a1 597 & Fig o g2l s




3 HAgcaqul Hrd| faegd AT Farfed & Fohcl § 3cdleal €49 3N . & & &$
AT & ATEIH F 3UHAFT, 3R STFT dlecsT $s TRUN H deo ThdT gl
qareet # 3H d v g, gram 3R f@g=or gidar § 3ueon, 3R gawhR|
faeRor aRaut 1 [@emar ST & fdegd gaeeersT # &ud U gawier 4, Sl
faSTell & T 3UAlT fohT S aTel 34 #Hedl @ dledsl &A & Sl §

'\’:i?.ITUT(transmission): THA/TAE eI a . & A5 § Acad, forad

feoge fhw 91T 3ueult &1 Uteh de AR §
faegd Foil & @areleT T 8T 3R Fiaem Jerd Hie|
TA/TdT FEEReT & T Seihd Yeld Fld o
faaRor TAdY 3R Tedl| THdT / Tordl W & AT Jrfhel &
ATl & i 3R eafaf@a & = qu s afge
T

7| fostell fadRa & 3R Todr 9Tl T T&T H;

| fSthiee & ATHT #F THAGN/TAA! EECAT HI 37T HY;
Ot fSwiee & ATHS H THAT sledd & Jaee HY 3R
A ga ganr Rufa;

3| fIaRoT guTTelr &1 TRETOT;

glmﬁ'ﬁ?UT;

| aifagfd ganr gfafsanier afed yare & &a S
gfafsrarelier erfdd T, sTol deoleT;

STl Iy fagersor AR A RO I gV 3R

&7 & 37 & H dc H FuUR;

THAN/ TS FEEAA TRABIHT & &Y 36637 &

AT dlocst d @3 & & Jqday

TR, I8 AfFeT asaAr fr aiFd & [AaRT R H A AT § FIEAAT H|
faega ofea &1 aRads, IFET FT Fehd & dlecsl TR & o g@X W o Y|
dl §H & Hohd gaicadh W THAN/Toldl HEEAAT Y Fafieped Y Told T

3ol 3UART fRar Sar g 3R & 1 394 ganr fRU S arel SRt @ r oY
39T fhar ST &1 THA/USAT ! H Witd qd A SR g A

11/0.433 hdl HEEEAA(11/0.433kv substation)
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FAULT

INTRODUCTION

A fault is any abnormal condition in a power system. The steady state operating mode of a power
system is balanced 3-phase a.c. .However, due to sudden external or internal changes in the system,
this condition is disrupted. When the insulation of the system fails at one or more points or a
conducting object comes into contact with a live point, a short circuit or a fault occurs.

T fooTell saaedr & FI$ o AT [Rufa te aradt §1 v foerel syaer fr R
eufa R As Fgfad 3-wRor vy &1 greiifs, e # e aedr ar aks
aRadeT & HROT, I8 Tl aiftid gt 81 ote fAEeH &1 sgaee U ar it &gt w
fAher 81 STar & AT P FHefaeer 3ifcolde osd dise & due F 31ar &, ar 20i¢ Ffhe ar
Hice giar &l

CAUSES OF POWER SYSTEM FAULTS fdegd Jomell & TRTET &SR0T

The causes of faults are numerous, e.g.

a. Lightning 3Tl Teatelr

b. Heavy winds ?IGT ET:ITQ'

c. Trees falling across lines @3 & IR TR arer ﬁ?—‘?

d. Vehicles colliding with towers or poles G AT Uil H THITel dTel dATgaT

e. Birds shorting lines 5 ATTEdT CIER]

f.  Aircraft colliding with lines FI'IBFIT T TId TaATT

g. Vandalism CCEG)

h. Small animals entering switchgear EaafiaT & wder aat drel B¢ STaR

i. Line breaks due to excessive loading SITaTl CIE] ?Iﬁ' % HROT eflge] ¢ K %’

COMMON POWER SYSTEM FAULTS (WTHT=T faegd yurrel giv)

Power system faults may be categorised as one of four types; in order of frequency of occurrence,

they are 9T} f&EEH QWi &I IR YhRT & & Teh & &9 & qafichd T ST Fehdll &; T
T I & HAE A A E

a. Single line to ground fault Harer oS ¢ A3 Ploe

b. Line to line fault ®TgeT € olSel Hiee
c. Double line to ground fault S&el TSl ¢ 3T Hiec
d. Balanced three phase fault Fl?:l:i%l?f il =T gy



The first three types constitutes severe unbalanced operating conditions which involves only one or
two phases hence referred to as unsymmetrical faults. In the fourth type, a fault involving all the

three phases occurs therefore referred to as symmetrical (balanced) fault. Q?@f dT 9hR MR
& aRarele [Eufaat &1 e wid €, TSas dhael U AT el =0T AMA g ¢,
safaT ¥ ARG AV el o ar &1 91 g & it ot 7 v QW gar & safau
S8 FAMAT (Fqfd) aw &1 e gl

EFFECTS OF POWER SYSTEM FAULTS faega gurmell 2Nt &1 yetra

Faults may lead to fire breakout that consequently results into loss of property, loss of life and
destruction of a power system network. Faults also leads to cut of supply in areas beyond the fault
point in a transmission and distribution network leading to power blackouts; this interferes with
industrial and commercial activities that supports economic growth, stalls learning activities in
institutions, work in offices, domestic applications and creates insecurity at night. All the above
results into retarded development due to low gross domestic product realised. It is important
therefore to determine the values of system voltages and currents during faulted conditions, so that
protective devices may be set to detect and minimize the harmful effects of such contingencies

aIST & 31T ofdT Hehell & TS IROTHATTET FUfT &l FJhdle, SlideT HT g1fel 3R fSorelr
YUl Sedeh sl faAer g1 Hehdl &1 Biee A TrafAeeT 3R BEdsgere dAcas # wiec
dise ¥ W & &l H 3MYfd & el giah 8, [ad fastell sefeh3m3e gt Sl §; T8
eafier AR aiftifoas sifafafeat & gedata sear ¢ s 3 e &1 g@da &ar
g, T 7 draer i afafaftt @ Qahdr B, FrRfedt F e A §, e ey 3R
T H HGLRT YeT T §| FHH Fohol W] 3cUIG T YT & HRUT IWFa Hefr TRomA
#ig e # §1 3T Ig Agcaqul ¢ & ot feafadt & et fawes deest 3R
URI3MT & el A FAUTRT Fhar Sw, arfer T TR iEAsdI3il & glidieer JHTal sl o
e 3R 378 A A & AT GRailcAs YR I Je fhar ST G|

The maintenance of a transmission line (Teh @Hﬁ'&ﬁl‘
ATSel T YEIHId)

” A transmission line has an average life of 30 years; however, if properly maintained, it can

operate for up to half a century. "U& ZTHIAUT 15 HT HFT HdeT 30 TN & grefila, HIN
3l & FA1T I@T S, dF T e dal dF PIH B THAT 6

Transmission lines power



different geographies and climates. The ATS line covering more than 880 kilometers, for example, is Peru’s longest
transmission line.

This characteristic exposes transmission lines to numerous external factors, such as corrosive agents, ice, wind and
ultraviolet radiation, which damage their structures, components and parts. It is therefore essential for lines to undergo
the regular maintenance that can extend their useful life by 30 (typical) to 50 years.

However, before the actual maintenance takes place, engineers must first draw up a diagnostic assessment. They have
two ways to do this. The traditional method consists of setting up a schedule of periodic visits to the line. This means
getting a team of two to three people, usually electrical technicians and mechanics, to the foot of the tower.

The second way to inspect a line involves the use of technology, a method that does not necessitate taking the line out
of service. Technicians make use of infrared and ultraviolet light cameras and ultrasound detectors to obtain data locally
or remotely. In the latter case, the information travels via cellular systems to a control center.

crEfAee ergel & faegd afdd gl § 3 3a7h faQvard 3¢ =el W sirg 3R fAderor & faw Ferd e g
g IRYOT orgel Tkl & Fel gieh & 3R d orer-3renT dtanfoe &t 3R Sorarg A Ahst fheteel worehr £
3E1g0T & fAIT, 880 fahellefiecx @ 3f&s T gl 0¥ e dTell TEITH oigel U% T g4 ol AfAL s ol

Ig f3AVdr F5 SIEd FRPT, Y &R Tolel, 9, gaT 3 e [Jfor & AT Jewor agat 7 3R aar g,
ST S AITAT, Tehl IR HET HT FRHA TG &l AT Tg IS § B gl B FafAd wwa @
TSI U5 S 3o SYAEN Siiael 1 30 (HAE) § 50 a¥ e Fel el
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AT T fANETOT el & gE ek F GG 1 3uANer A g, Tk Wl Ay e eger dr Gar @ aw
T I MARIHAT GT Il g AT FAGAT AT GIET & 32T Uied & & AT el 3R e
eI HERT 3R ogrnss Bl T 3uANT R g1 9 & HHAS H, I AefeR [AeeH & Aead § e fa@g=or
&g o S g

” Maintenance can take hours, days and even weeks. This depends fundamentally on the
ease with which they can get to the towers, as well as the magnitude and complexity of the
maintenance operation.

'TEREE # 6, G AR Feag o ot Hevd §1 I8 Hel T ¥ 3H AT W AR awear
%mmva‘aaﬁa?qgﬂm%,maiﬁwwlq Hared $r gR#Amor 3R Ffeadr
T o TR A B

With the diagnostic assessment in hand, they can schedule a date for cleaning the line and repair it if needed.
Maintenance can take hours, days and even weeks. This depends fundamentally on the ease with which they can get to
the towers, as well as the magnitude and complexity of the maintenance operation. For example, in some cases there
may be highways or dirt roads for gaining access to the towers. In other cases, however, technicians have to walk for
hours and climb peaks of over 4,000 meters above sea level, as occurs in Peru.

Transmission line maintenance is a recurrent process and involves cleaning insulators, the elements located at the top
of the tower which hold the cables that transport power (conductors). In order to rid them of dust and other particles
suspended in the air that build up, operators spray them with pressurized demineralized water using a hose. To do so,
they must climb the 35- to 50-meter-high tower structure beforehand or go up in a crane to place themselves in front of
them. This maneuver sometimes also entails replacing broken components with new parts.

Like ocular inspection, maintenance can be carried out with the line in operation (hot-line maintenance) or
inoperative (cold-line maintenance). The former option is applied extensively worldwide and constitutes a much more
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	” A transmission line has an average life of 30 years; however, if properly maintained, it can operate for up to half a century. "एक ट्रांसमिशन लाइन का औसत जीवन 30 वर्ष है; हालाँकि, अगर ठीक से बनाए रखा जाए, तो यह आधी सदी तक काम कर सकता है।
	” Maintenance can take hours, days and even weeks. This depends fundamentally on the ease with which they can get to the towers, as well as the magnitude and complexity of the maintenance operation.

