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sl KVA rating Transformer LT (Amps) LT cable size per phase

01. [100 139.12 T-X to LT breaker (1x1C-70rm)

02. | 150 208.68 T-X to LT breaker (1x1C-95rm)

03. 200 278.24 T-X to LT breaker (1x1C-150rm)
04. |250 347.80 T-X to LT breaker (1x1C-185rm)
05. | 315 438.22 T-X to LT breaker (2x1C-150rm)
06. |400 556.48 T-X to LT breaker (2x1C-185rm)
07. | 500 695.60 T-X to LT breaker (2x1C-240rm)
08. 630 876.45 T-X to LT breaker (2x1C-300rm)
09. | 750 1043.40 T-X to LT breaker (2x1C-400rm)
10. | 800 1112.96 T-X to LT breaker (2x1C-400rm)
11. | 1000 1391.20 T-X to LT breaker (2x1C-500rm)
12. | 1250 1739.00 T-X to LT breaker (4x1C-300rm)
13. | 1500 2086.80 T-X to LT breaker (4x1C-400rm)
14. | 1600 2225.92 T-X to LT breaker (4x1C-400rm)
15. | 2000 2782.40 T-X to LT breaker (4x1C-500rm)
16. | 2500 3478.00 T-X to LT breaker (6x1C-500rm)
17. | 3000 4173.60 T-X to LT breaker (6x1C-500rm)
18. | 3500 4869.20 T-X to LT breaker (6x1C-500rm)
19. | 4000 5564.80 T-X to LT breaker (8x1C-500rm)
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s={ Isc*-/E)/K

S= Nominal Cross Section area of the conductor in mm?2

K=conductor rang (Copper=0.143 & Aluminum=.094) for XLPE cable
T=Fault clearing time in second (1 sec to 3 sec)

Isc=Short circuit current
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sl Transformer Rating Transformer HT (Amps) HT Cable Size
(KVA)
01. | (50-100) (2.62-5.24) 3Cx50 rmxXLPE (2xSEYFGY)
02. | (150-250) (7.80-13.12) 3Cx70 rmxXLPE (2xXSEYFGY)
03 | (315-500) (16.53-26.24) 3Cx95 rmxXLPE (2xXSEYFGY)
04. | (630-1000) (33.06-52.48) 3Cx120 rmxXLPE (2XSEYFGY)
05. | (1250-1600) (65.61-83.98) 3Cx150 rmxXLPE (2xSEYFGY)
06. | (2000-2500) 104.95-131.29) 3Cx185 rmxXLPE (2xSEYFGY)
07. | (3000-4000) (157.44-209.92) 3Cx240 rmxXLPE (2xSEYFGY)
08. | (4500-5000) (236.24-262.40) 3Cx300 rmxXLPE (2xSEYFGY)
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(W*H) sqmm | (W*H) sqmm | (W*H) sqmm
25*%05 60*05 100*08
30*05 60*08 100*10
30*08 60*10 100*12
35*05 70*05 110*08
35*%08 70*08 110*10
40*05 70*10 110*12
40*08 70%12 120*08
40*10 80*05 120*10
50*05 80*08 120*12
50*08 80*10

50*10 80*12

IR (@1 w2 Width * Height 9 S0 IR Fe1P i< SH00 2301 IR oAt o7

N T
7 > TR X 3 = & ifiam S (IR oFa)
w
// 1 mm Width * 1 mm Height =2 Amp Curren

39



s = — HT & LT GReste I0[1e S5egeri=e

e IPRIN (R O (copper) W SHIGRIN (Aluminum) @3 Tof¥ AR 5o 9= A1
TRF OF I GFIT IS TR AFE (AT ST F242 I W2 OF I GFIf8F SEshena MFE
AGF HIRAR It Ko7 I

o IPRIN M7 / Fieeie=e 13 ~wfors war =3

o TN FIECEET VAT T fofe i «3e
o GETEaEs @b ¥ Ba fofe sk

T CSITH TN IR FIIFAPCETIT2

IPRIR =17 JeTos FrIReeTs @2 (Sif>irR) a3 Soi7 fofe Sfa Fyerpemiv w1 231 A= babes @
(OIC0e FZCCH IFFIF (MR (AR

AAN G I AT FIERCEET WA

D> il AR G FIRCER ARS &Il
QifTers
Transformer il
T 1L/04kV
5@ MF6 @RI J9 (3 == 3200 A
ACB " 3200A
BasBar=? é\ (%500 )m ACB.
<}_

BasBar

(\ CB-1 \’\ CB-2 6\ CB-3 (5\ CB-4

LT Side

1=1732A 1=1082A |=722A 1=722A

1 ZDDI{VARV v \_\7 v

il GOOKW 400KW 400KW

93 NP6 EFIET & (1 * 500 ) rm Cable Size SN 900 A F71<e BICsIo=9 S RCACR|

Total Cable (4 ) * Cable Size SR sy (900 A) =4 * 900 = 3600 A
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Transformer Rating = 2000 KVA

2000x103
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v3x400

Line Current = 2887 A
Safety Factor, (S.F) = 1.25=2887 * 1.25 =3608 A
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TP THA 935 (ACF G35 GIRTFAAT FOHF 9P (R0 T2 1 SoS I TS QB0 o= TR 23
AL (AT 90 AFE

35l fGIHL A’ S ® F0Fe [T 28T T oR_E® 230 132 30 UIH (@I @R &
ARGETF 23|

4356 B ANl NS 9o e 2w, 9 B A A At @26 st e

G& S GRS (0P AT qAQ AP Y G @ 37 Q@ g 711 s, 9o b
AT GTTOICR 1o FTRCS 2303 ARITS TELJA A< F71e YR ¥ GACY BICH A2 A

TATPCUS ) QAT 9w S TNY T A 3 AR @PIoT 2R ASA MeAR (@i
DG (AT Q2B YO, OIFF GIRTPINT @2 FICII (&1 (SITHee AB R O 3| 92 Gl BI5
@S M e (0 O ¢ ©1Sh 1 Sibo|

Toitrrus Fatsiet ARcSTAeR F0F (NINGEST O It JE], (19 Sy RGN T 230
ARG, ATSTITS A ¢ BTG SR SHAHI- A1, W[ &S T4 (AF om ¢ wpifers
faasfer R enfacs 231

QAfes JTEH @A FIR IM AT G006 THAEE F5F G2 FIIIE belibel JLea QoI &=y AT
TR ST @32 AR o 581 AP 23 |

8.4 GAHUT AFIACONS

TSR Toix fofe wx fAw I© Soiew 31 (FT@ AE|

GISTHIR ARCo*N

3o ARCTH*

AT FIIET FIEFH AT
FASIBL ARTEH

TR ARCE

TP ARCE

e (JIMHEBTR TR fofe Tex fAw Iffe Soitew T (AT® |

O O O O O O

o I(OIF HRCOH

e  SIEGISIR HRCTH

o  TITFATT ARCE
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IR TR fofS wex fAw 3fefs Toew a1 @C© M|
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8.9 TAP TR JIT© ATHGIN A Iifs
Sifae A6

O O O O O O

£y

O O O O O O O O

ot

35T «t6d (Lightning Arrestor).

gerce Wi e71e (Overhead earth wire).

SZEMEnR (Isolator)

8w (Fuses)

wifde 335 Twjifw (Earthing Switch etc)

2512 #1187 (Incoming Underground & Overhead Lines)

3 (OTC5E HZE P AT

IS (Busbar)

SZEIEGR (Isolator)

PG @R (Circuit breaker)

£ % (C.T)

B % (P.T)

fBIfRe FIeo™ (Metering system)

2freibe 33geas (Indicating instrument)

fifen 219 disbe e (Various protective relay)

1T CSTC5er 3 et

O
O
(@)
O
O
(@)
O
O
(@)

IS (Bus bar)

SREIEGR (Isolator)

%@ (Fuse)

TGF FGF6 (Magnetic contractor)

fifew o919 @1-RFSe @19 (Various types of no-fuse breaker)
fb1fse Be5 (Metering system)

2f¥refbe 351G (Indicating instrument)

Rfen 219 A1 fAe (Various protective relay)

5 % =12 “Ane=et (PFI Panel)

ANSA ARCHHR (e SICA! g ST I&° FH00 28

» IR G (Auxiliary Transformer)
" SRR ANSR AL Beew

" GWF-E& 435 (Air-break switch)

»  @freie (Automatic Circuit Re-closer)

»  93eMEnA (Isolator)

» o< 535 (Earth Switch)

» O emf @32 BIfEe ey

= @f, O o

BT FEER TN AR 717 SAFI 729 IS 23|

Oo



8.t TATY 8 TATH TG g TLFios

fye R, 2020 S, &< 8 F>me e =nd 4R ok e =0 G, 426 fae
@ P9FeR 2R @SS TAPTRd &= 26T S Sarl «f Siemt 35 i SR ¢ T % 4%
BIRISOT

300 69 218 FRTFINT B Oih fF0w, s¢o o9 47 Bt ¢oo (FfS9 1T GIFTFINF LT, T,
wfs T8 BITs 736 M (@70 (& 33 (9=1k9%) @3 ¢oo (Ffe9 @3 B el GIRTFANT WL, T, wifs Tn
BICoR 336 faaa (@i feffy e fifxyame tifRyane iRy woiaw-v/fEeizes) aa e sJ=fes sfice 236

8.5 BATTRT SrEcEy FRgie [Re=ets
3IRIE (Busbar):

IPRIF 9F LFEF O I SHGINICT AR} o1 I 7@ 7 9F A GRS AFG 2300 @qyfes e
MaR ¢ o i At | [Kfon afedrw, LA, SeE-wsi Apfes sifHe @ ST AL IR (A
T 23T AE | IR 1 ¥ fuew few izt F71RcE @ 2AfST 16 @3 LGS AL (3 | I (@H
FA T ETPT QoA (A 9T (A T« I CTY JIR I (SN ol R ¢ 93 Fes 2o 9w Hirsw
AT FRCS AT 93 IPRIEL AL |

@@ ACR (Automatic Re-closer):

e fSFERe* s «fSes 2 i Rer <3 A6 @R 929 Hes e @ w6 @
MY O BT A AFGE St I (¥ @32 fAME 13w =47 (5139 o6 3 (3 ) =10 AfFo e @a
A @11 I BB T 19 I 2200 AR OF AFEF HEsTE 9 T 9o 32 9Py 49 @rer i
@ | HCB T 3@ 9 G eig FoF AR S IHE 8 @e IR ©f G6 I ST | QTFeq
M Ny NFT @GR FIF I 2309 ©IE Fe6 AR A M ARG @17 AFHE ot 3@ 97
TRIFTOIE @re 1

wigEes e (Isolator):

SN ]CR G0 NI (FFASI 736 AR ([@AYoF AN (F1H G SLAE 2AHE S
15w (A [Rfen SRR (@71 FATCUEER ALRAS (- FRHE I TFeAiae AAEBL T 237 AF | 9T
Wi (AR RO (@19 g e 1)

wifd 735 (Earthing Switch):

G T ARG A3 TR AW A3 [RMriw BiferR 5 Nhre @R awy el
35 IR IS I | SNICNEe ey MFG Rftewy S o 5730 @r=t N3 wneds s 12 e
23|

i (Potential Transformer):

23 (SIT0G AN FERAF G AGIHTE FIowaNg I I 239 AW | @b w9 @ vk Mo
PG @ AT ©IEoT 2w TR o IR FRECS VR @IS Ao FEIF o G REE @es
TS A AL FECS 3E|

Y



ﬁx) Sy
Fuse % jS
Potential ==ttt s

Transformer

Grounding

for safety 0- 120V

Voltmeter

mmmame@ﬁm

ToRa o 2309, 2T ATT TS 3 (SIEHE MG ¢ CIRSIR MG @ (SICOS TS| G
GRTPaaeas 2iafy §2fe 3 e 2Lt Gl 82f¥e g (br @ AT A1 fog 715 S0 -0 AR | OIRIL
231 93 D5 TS GRTRANIR| GRSl $3(¥L @F A @3 (SIHIAGE I A IR A (©IEoe AT
T T AR CTEelfR @IThw LRI o (OF6 @ ez 41 233 Aw | @Ry Pifba roite ¥3g
STy BT AGARRIE SR 22 I>epsT AcF, ©i3 Hibd Crasi{re oig AR FI1E0 Gl 3361 9 I
it @ib=e @ @ @ s Two winding GFaiEs ¥oi Fiftre 33 @re e see #bs VA
@fBe 332 31 ErFSife M3cs el JRAed @l 2ite MM A% I e 2|

AL G A Bifbg Gerraer= @fe, V1 / V2 =N1 /N2
3% (Current Transformer):
T FICD AN ST &) PSS ISP JILAF 1 AT AT
IS QISTFIAIT FLH @ LA

ASTH FHTTINEE O D GEPINCEE AN 8 CUIoIE T3fBL AH | FIET FRITIANIR
AT T2 @ T4y Ay SIS 2R M ARITI[NCS TrAEADT F13 B 2 TR Gl 52 39T s
R

Line Current
S — u
o : : o
Few turns of ; l i..;_____‘
primary _!_+ i Current

-
1 Transformer
B - ——— -

Many turns of
secondary

Ammeter

Toftee fog 2300 (A MW 2N T3 @ GBI AT Y7 FW 8 Gl T3 g BIf 724y @)
CTSIfR T2f¥e @F A FIES AN FHR &= 936 @67 & 341 A

°N



B (Vacuum Circuit Breaker):

SN HFE @I 23 O¥1 930 AFE @I W 3 WKy M «F [R&iiwg d1e v
QAP Ffowrs 7o I 3 JF6 @I NN ©IEHrwa @Frg g 5 QA v &S O Ty JIF F4t
23 A

3o (Insulator):

STREGT AYRISs FIIFT G2 NG TGS B IS I AF | PRI 1 M@ @I
AP FIID 27RO 30O A T FICID ([AJTOP 12 (ATE ACAIG T30S A |

B @57 (Lightning Arrester):

I @A AT B T I@ATS 2 O O F @ (SIC0q A [ o o) @2
wfefie @Ibe Nbrs fBape $RaR oy isbMe s JI2R TR0 23E)

PiaFeng (Power Factor Improvement):

G FIFF IE MLFNOS (SI0G @ FIEHCH NLO! (FPARA (Y| Feid IfeAC® (e @Ffoe
AN U2 QHATCHD ANSTHR TS ANSE FIEH ¢ | ANSAL FIEA (F LTS COSO TN 2F F1 2|
A @ @I (72 92 32 oA ROTR 2 41 =1

afe “reas (KW)=VIcoso
QATCES “re3s (KVA)=VI
ASR TS, cosO=KW/KVA
93 PICe R-9ate A= wfsid s edfibe seuEma AR e
ASAT FJITI FIEFHH I AT | IFAGT 1T @A HAF T S
IR A ASTR FIEF FIEPH Q3R T/ AT 2|
AT TR N I A P60 [RISH 431 ST9171 2331 A8
o e o I% 2T A
o IR A& (@ Al
o “ewF PICor= el Sl |
o AR I ([T AW TS I 2I1F 286G 2476 & 2

e fRfaet, 2020 @ by 72 Y AN, AR O FIREAR AGCT 0.5¢ IS 5.00 G A
AT FEA Rp® IS 230, A2CM 39 ARAAS 1@ Areqw FFT FIHR ARCS (T 5171 AIW@) 0.5¢
97 W 23 AT NG A0 AGA AN FIFF YEIA G FAS I @32 IW (@1 M [feie
A AR SCACE 1T ST FIFA 0.5¢ 9T NG W Ol 230 TF MG &) ST FFT N7 b
ACE 230, TN Ruye Feers [fvza F41 23|

SF6 ¥ @3ias

AT (A GFIAIZS FF6 @FIF, JER GRS AT B JIR® O IF KA A6 @RI
qr2ICe i ERIEI oiF 2T &5 SF6 (i (@3 GRIRIZT) 471 IR 41 27
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98 SF6 @ w2 GAE, 1 932 beT FO713 AT | WIS SR FOT 120 A M
ALY AT 2 OIS SF AT ANGAT T 230 ARG R[Sz SR ATE= 230 et &=t
FEGIER MRFET MY 615 126 o 2330 ) NfFL GRED AR SF6 7 Fese 3@ A,
SF6 7131 S%aary SEgeeibe 2e3w afb 33 s1=eers fF 36 199t FHcs =M1 |
FIANT ¢ PO @Fe o=gw F05F 1367 iR SF6 a5 At 30 517 4w 2.8 kg/em”2
YT | FFIE AN IS IR (ST OF)  Gerarie o=l TP Sewt 220 A 19 T FUHBEEI A
AR AT SR B 2W1 @ TN 7T GRIF (@A AW 14kg/cm”2 BIeat a7 @ifFe GRIE AT @3
T 5ICo SF6 57T SR (GRITHR P 201G (IR T S Toif8) CIraeers T5es o 1o 2|
(&1 FCETPEH IR AL FHI1F 7207 AN T B2 TG (7 COfF W AR T Y7 @2 OiF
Ao 23)

ARets

L BILN ST I

NP @ TS Wil e A

G SATE*

SI5[ SN AT T

NN @ R

RS TR (O Ao 13

R

o WEA (XY SF6 At raage)

o IO Gibe

e f{es GERNER [fon gftn oG ¢ STodead JIEF O GERNR OitE @

O O O O 0O O O

FASIACSHH I N AT o1& 051 DA AT | goa® WS FIE5 2309 8 Talt Fsieaie Hits @
STTCTR 938 73, SIRIF bICo2 J4eTe 30l Fie S AT | wifie Hyra oezet Fere Frveawis 3 [ 737 )

e AT R AN WA (FIH TG 29905 (T P I3 3 A O (T gioee &
SEGIAAGY I IR 230 ATCTR @ O’ TH1us 200 AR A SFHIREGIT GNba N e
R O fFERT srexi fREd M AGF* (T 91 @ TN 98T o s s {e aqiHeises 2
938 & FBIREGERS AfFG @R G2 F@ Hess o5 I

fopicamfaze e feriEafiEe [ v a3 43R fToiss, [ 93 9 Srelfds SERhae Ji= b
Ma @37 A1, T84 93 @iiest (A2 [ifze M7 G @ A 794 20 9399 @2 [ e i
PICONCE 1 ETF QR TP T S|

8.50 NS FITHH LBFH Fro=e

GRTFINER SRR 2N @ifed #1exiR G SHFE-EHRIE AGF- JI2E I

GRTRNIER ORI 40T @ Sy SEF (&Y 9F G S [l TR0

0 IPEIDL (ST WOTI(A T givejfel Juerer e fua e w41 W ©F I @I T
GIETPEICH 906 932 F6i6 (90t W1 R O 3@ f{e 7t @fb e =1 T 711 2 @ TS
FIM SOIF AT AT 218 e et ©i (e SHie I AR ST 7o 3
LR g6 TR0 IS IS 2|
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cT2

GISTEIR O3 = oG |

Delta
Power Transformer Connected

Star

! cr
Connected 1 pelta Side StarSide | 2
CcTs ! !
P | -
—F I&J !
W Y 1 -
bt VL ’& i
. I aaan T
’ U _________________________
"— Restraining
Coil
faana
~yrr

: Operating
i Coil
II I

AT GTFINE SRR AT

o T oG 97 JFfos THFERE G Fq JFAIfs 2T TEHHIE 9F
G AL (@ AT (@I AT G D CHIES @ der FC | fCHIERBe [«
AS FIFTPANES 2T FUIT 992 G FIET @F N Qo1 1 =, M A130f7 @
CETIA FIEFD OF T (NS SISl #Teq W O [ GereraaE@d sy e
CIESIR AFE @FRE I (T @3 ARG o Far

o 3G FETFNIGER 227 ¢ Cisi Filb-3 et Frefa ool ramfe fHew o2
JIED I A MRS P AFR, FHTFINEI ALY PIIFE O 92 SRR J&F 21
(PN PG 271RS RICF 11 O IM (FICAT I8 F6 GFISTFINEE S (AL (¥ LA I
FRTFANIE TR @fFe(@IEty @ed ¥7) [ifEe 73, o= T Bty et F1Et 932
IR 1 932 IF T @D IIEG BAT 2371 TR e @3 FIED FEER 47
T O (@075 FIET 27117 23(F, T 6@ [CHEAE [EE 9o I 932 FRFITE
AT @32 Cesily Ton ARG @ Gt

8.5 GIS ARTE*3

@ RGN G 7T IEIGL GAF M OIRT ACE G2 AU AT (RIS A7 JI2F F1 )
OIF6T (IGIfere (GRIF W 7 HIF9 @ (T (T2, (NG e, A6 @9, 26 GFBIF W32 THRP6R
@R AR GIS FARCTEHEH Fee1 [To127E SF6 AT (BRI AR IR T B I TG 27
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GIS 97 9417 ToAI=e

1 99 (Electrical busbar)

wi3eAcne At fowE4 (Electrical isolator or disconnector.)
Ff$F5 @7 (Circuit breaker)

15 G (Current transformer)

ceieby GEreas (Voltage transformer)

wigf 535 (Earth switche)

A& «t5s (Surge arrestor or lightning arrester)

8.5% T @ BATRS TGN At fASrwieaes

ALV, T ¢ S TH 5191 (SI0& A JIRS GO, FJBAAE ¢ fA9Feg o532 7o Ty
eI e Refors faa 1ffe Awfore Rikeeie s AT $fHee 3@

O O O O O O O

Transformer Routine (IEC-60076 or other relevant IEC Standards) Tests:

Measurement of Voltage Ratio and Turns Ratio.

Vector Group Test

Measurement of winding resistance (HT winding and LT winding)

Measurement of insulation resistance (Megger Applied voltage-1000V or 5000V depends
on capacity of the transformer).

Measurement of no-load loss and no load current.

Measurement of impedance voltage (%Impedance).

Measurement of full load loss.

Transformer oil test.

Dielectric withstand test {( 0-90KV) Test set to apply 28 KV on HT Side and (0-5KV)
Test set to apply 2.5KV on LT Side)}.

10. Induced over voltage withstand test/ DVDF Test.

e

LRI

Transformer Type Test and Special Tests:

1) Temperature Rise Test.

2) Measurement of Zero sequence impedance.
3) Lightning Impulse Test.

4) Switching Impulse Test.

5) Measurement of acoustic sound level.

Circuit Breaker Tests:

1) Contact Resistance Test (u€2)
2) Timing Test.
3) Insulation Resistance Test.

oY



Current Transformer Tests:

1) Ratio Test.

2) Polarity Test.

3) Burden Test.

4) Excitation Test.

5) Insulation Test.

6) DC Resistance Test.

Potential Transformer Tests:

1) Ratio Test.

2) Polarity Test.

3) Insulation Test.

4) DC Resistance Test.

Lightining Arrester Tests:

1) Insulation Test.
2) Leakage Current Test.

Disconnector Tests:

1) Insulation Test.
2) Contact Resistance Test.
3) Close/Open Timing Test.

HT Cable Tests:

1) Conductor Resistance test.
2) High Voltage Test.
3) Insulation Test.

LT Cable Tests:

1) Conductor Resistance Test.
2) Continuity Test.
3) Insulation Test.

PFI Tests:

1) Insulation Test.
2) High Voltage Test of Control Circuit.
3) Capacitor Bank Switching by PFC Relay.

Substation Grounding Resistance Test:

1) Not more than 1 Ohm.

09



APT o
Ao wifde, MIBHL ST sy ¢ wfd Aty ¢ FeFSET JIZPTR

@.> yfes wifdfes
fRye RRfRIeT, R0%0 SIS,

o R IRIAR A I TG AR @ 1ot ANFIR a1 419 I3 I <o oiFee oitef 1t
A0S 23|

o W @ TN ©ICTE FTBEE (Fq © @FQ 8 ©F B fRCET W32 3 @& © O oo
(FCq (@ADL (BN I TATPCUR Fo7 PIeocy 93 AR oifde 0o 2307, IR FIATH
5 2 wifale =t feger A [Rozs Hess 1 SN 13 A Az e @ @It 9 A
GRS AR o 2 Mo 23|

o RYR AR FANT I MR ATRACDS & T 427 @ werwrer =g J e FHre 23|

o P (GAICAGE, CHHNITE (NBF, IR (NG, FRTFANEHA 41O JGILTAR FIAICAT @2 Rqye
s 8 @orebe a3 o= J3Te F@AITS «3e e @It bifere @R Tiferes s9 &«
AT S FOF AL LN ol HLMo FHCS 23|

o 4rox gfbre e srorel afime aisE Wfers @2 wof fswet aue s @, B
SR ¢ Tegoei@ oig @ 72 43R A4S FERGE © © 3@ Tov7 78I TR
wifb7 AAfe® 2 1 J@ AR

o ATOIT QNI AT W o134 A A @ @It o, AS-e3y1 A @ o;yiw A T
ACHICT ST IGATS 20O T561 FIAIE &=y AL S L FLHC T S|

o (GICAGH, GISTPRNTE, FIHANF @ (NGH TR ST I @IG-(AGMYR, TR I9, fFow FolF,
JifoRe KI5 T9TIfe 41oq SRR @92 fa @ T4 (eIebw Peme (vig 7oe o]
TAIRTIR FIOCH @32 [gye faz@el @ @oeeifbe a9 &=y Iz o=y T@eiife FwweE wifdk
e e e 23|

o  wife EEGHEM FH FOIRFOIR > 83 ¥ TAF 330 Al A1)

@.5.5. AifF6 8 sy wifdes

o s =N FICBCaa Sy 21 (Ayfos FICBTIR F@HIfos T8 ©i* @32 ITBCETIH S=i=y
NS ALHCE TSB! B *7 AGARICE N aptt @32 €3I A% 3fe 3@ @ @3
wieHeffer AL ST TS Wy AGAARIE N

o GRTHANE I SEOIRGRTA O AGE 6 iffe FHCe 23|
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@.5.% wifdfe wfes

o IERGINT IPIACT A (AR IRAREET o7 wign o BT ForFEs
(ECC) Jmayes wiifafe IEegiees e & Ao 23
o wifdfe FCHTE W w6 SIS FifF FIPAM AfFre 3@

¢.5.9 wiffe Fesera sk wig=s

o i FHACH TuEY, wid fors, i 3cencgre, wig =1, wiiffe 946
o g FHCH T
»  FfFG /A< -7, 76 A6, BDB @32 SDB- @3 1txy siwesiz@iel, SDB @3t DB @3
Jex7 wgsA @, DB @32 FDB @3 wtxy wigssiec@e, FDB @3¢ MDB as Sty
wigsc, MDB @32 LT et oifale @5 3eay szt 9ks ECC siey@ ifFe|

" REAFII TIAGEIES TP §169 e ECC @w syt wiifde Biesers A 3@ A
* ECC 2@ 7@-2on 1R el RI¥B S0 8 @igas fASH 2pqembe oraie F7i<e 2309
Bsl
Cross-sectional Area of Phase Minimum Cross-sectional Area of the
Conductor(s)(mm?2) Corresponding Earth Conductor
(mm?2)
Less than 16 Same as cross-sectional area of phase conductor

but not less than 4mm?2

16 or greater but less than 35 16mm?2

35 or greater Half the cross-sectional area of phase conductor

Minimum Cross-sectional Area of Copper ECCs in Relation to the Area of Associated Phase
Conductors

o g fore
v wigf fore e o IR @2 AL IEEOE & |
» GCPE OET O IEETOE I&F PN (g, G118 =i o8 719 @i|l Y& 0o 23|
" O O G OIS G2 Ol TR G T A S FHARRIRY 4197 Ore JRRACE Il
3|
v i T IR 9T IS b (T (O T T @3 F 2309 3R
e IS (A A TS F7iE Sianf Ssiyge PG xe At ez si12st firca Gifvar wifcs
23R 932 Wif IPRIEE & FH0® 28E|
o e 3EFC
o SCENEIC TOUR 8T, WY NHS A SR (I *F G ANABIC8 oy A1) Resaos
o1y SAf3 @TRIER A
v i @REPIBIETE 4 22T S 9N SN 37 (AT I
" PR IS, I (25, & W12 SAr3el o S TS fReTR 91 FA IR

(Vb



. QIgERIa] . ATS
. FARTC - 52.9 9G¥ @ A
= 19 25 ] boo*Yoo AN G , b N I 7F
. [BRIEKIEY] @o O G
EIR] ‘m?m HIES]
6.3 mm MS Rod
125
|(—m Cl Cover Hinged to O Frame
200 mm Cl Frame
—5 ;
1
300 mm: Wire Mesh
: Cement concrete
i (1:4:8)
600 mm I
: | 127mm @ |
- Gl Pipe |
150jmm
- W | P | |
e [| 700mm 5y | |
’ - '\ |<— Copper or Gl I
Wire .L
v\- Bolt, Nut, Check Nut +' ;
| stveedime ( Il
min and Gl for Gl plate = \___: | E—'
[
=l o)
| 15711
. 1 ] '
600 x 600 mm x8.30 mm < lommo l i | i :
i : : Gl Pipe 1 i
e iy —H§ | O} |
Py
[
'S 1 1 - -
Detail A
Note: Three of four buckets of water to be poured onto sump every few days to keep the soil
surrounding the earth plate or pipe permanently moist
o g Fr=A
v g ECETC G2 W oS TG N AAF P FONEIT @ A &y W+ Fr
I FECO A

v i FO G IR IHATE 5.¢ O IF 3R @0 IF 9G¥ Y 23S 23H|
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o wife &6
»  oief 3CECETS R wifde P36 fsfiel $face 23
»  oifdfe 5 @7 foOE TGN FIAFCF 8¢4*#8¢9*8¢q O N 23(® 23{!
»  wiffe A6 ST (Tree v e Wi $fH0e 231 GUFg 8 9N @ 7P e IRIF FfRCe
23R W2 23 R BifS Jk 9121 @129 @b o1t ReTR 3927 IR0 23|

¢.>.8 wiffe Arwr AwfSs

1) Four Point Method
i G52 el e o GFBe w9 1 A @R S AbT ALt fog (eI 336,

Four Point Earth Resistance Testing Method

EarthVoitage Between P1.P2
Earth Current Between C1-C2

A=20XB o

2) Three Terminal Method
i GFBe (et srew o G52 w3t T ey 2 2w s (b ALt foq e 236,

Three Point Method By Four Terminal Earth Tester Three Point Method By Thee Terminal Earth Tester

P2

o] P
= =
E Y E

| ]
s

P —

D=5 To 10 Meter D=5 To 10 Meter D=5 To 10 Meter

D=5 To 10 Meter
_v_

8%



3) Clamp-on Test Method
i G52 F=9 fNBIER ares ond G52 w1 T Ay wid G52 w3t b e oa

ST R,
“-__-E

+ + + + 4+ <

Qv
[ ]
=R, =R, =R, =R, =R,
R. nv.__.l"l.__
Tifde @fEbceE wiws
ifde @EEIER TN FefRTSIE S 8N O 97 230 SAIfHE 7
¢.} RBL A Besws

O3 o T2 Ar36fAe AGFH sy AfFre 31 ACFE A6 CEIF e Azt (=
CTeoe SR 2B A Feey fSuzs e 23|

o IR GRNIANE @GSAF?

T BB (5eTF 35 T oz I OIST FOIEE (A7 FC | SIBFTT G2 TAZGBIE
IOBEI N @6 AWE s @GS+ 2

o TGy TACITAS

TG FCIEd GAF SRR (GeF (A =i SRNEIE [ #fiazd @1 @36 Soo FWR
FIBIET (A @6 BT 90 e Iead Mo 3@ 92 OF (AT IT FHHIE (FCq 2424 doo FAF HGIET
CFg G5 8 979! 2T woo FAF FIGIET &) AT UF D F(H TS IS TS 3|

o i GrafsA*s
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S SR IgHiTet R Sfics b 3ca1 26 AT 929 IENF O @EBI do

83 IF @ 220® AR A1

Compoiients | MDMinimuim dimensions

A termdnations
AvTumininrn and copper strip | 20y x Sanann

Alnmininm, almmininm alloy. copper and phosphor | 10 moon dia
bronze rods

Standard aluminium condoc tors| 19 strands of 2_5mamn
Standard copper conductors 19 strands of 1.5 o
IDown condoctors

A Inmnindnne amnd copper Stripe 20mern = Sirmarn
Adumanion, aluminion: alloy and copper rods 10 dia

Earth terminations

Hard drawmn copper rods for driving into soft growwnd
Hard drawn or annealed copper rods for indirect | 10mon dia
driving or Iaving in grownd
Phosphor bronze for hard groomnd 12y dia

12 dia

Copper clad steel for hard groomnd 10y dia

Size of components of lightning protection system
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Check List

Manufacturing Equipment’s

Nowvmk b=

HT Winding Machine.

LT Winding Machine.

Press board cutting Machine.
Sheet Cutting Machine.
Sheet Bending Machine.
Ball Press Machine.
Welding Machine.

@S>



8. Core Cutting Machine.
9. Heat Chamber.
10. Hydraulic Trolley.
11. Powder coating plant/Hand spray paint Compressor Machine.
12. Transformer Oil Centrifuge Machine.
13. Transformer Oil Testing Set.
14. Insulation Tester.
15. Earth Tester.
16. Loss Measurement Testing Set.
17. Power Frequency High Voltage Testing Set.

Products:

Transformer (Power & Distribution).
HT Switchgear (LBS, VCB, SF6 CB).
LT Swichgear (ACB, MCCB)

PFI Unit

AVR (Auto Voltage Regulator).

BBT (Busber Trunking System).
Instrument Transformer (CT & PT)
MDB, DB, SDB.

XN B WD =

Transformer Routine (IEC-60076 or other relevant IEC Standards) Tests:

11. Measurement of Voltage Ratio and Turns Ratio.

12. Vector Group Test

13. Measurement of winding resistance (HT winding and LT winding)

14. Measurement of insulation resistance (Megger Applied voltage-1000V or 5000V depends
on capacity of the transformer).

15. Measurement of no-load loss and no-load current.

16. Measurement of impedance voltage (%Impedance).

17. Measurement of full load loss.

18. Transformer oil test.

19. Di electric withstand test {( 0-90 KV) Test set to apply 28 KV on HT Side and (0-5KV)
Test set to apply 2.5 KV on LT Side)}.

20. Induced over voltage withstand test/ DVDF Test.

(]



Type Test and Special Tests:

3)
4)
5)
6)
7)

Temperature Rise Test.

Measurement of Zero sequence impedance.
Lightning Impulse Test.

Switching Impulse Test.

Measurement of acoustic sound level.

(4V)
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Check List
Transformer Qil Testing Equipment’s

1. Transformer Oil Centrifuge Machine.
2. Transformer Oil Testing Set.
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