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LAST OF MATERIAL {(TYPICALY FORK
CONSTRUCTION OF 132 EY GRIDSUB-STATICOMN

A | Particulars

Al Structures S Beams with nots, bolts, washers, ete. complete.

1. BT — 1 tvpe Colwmnn
2. BT - 4 tvpe Column
........ 3 | BT -6 npe Column
. BT — 7 twvpe Columnmn
. BE — 1 type Beam
. Bty pe Column
7. ¥ — tvpe Column (with stub)
5. O = tvpe Clalumn (without siubg
0. B b Colunme (with sl
103, il dype (100 Meters ) Beam
11. H—1vpe Column
12, Y o~ Aype Column (with sty
3. Y~ type Coluwmn (wathout stob
14, | 2 —ivpe Column (with stab)
15, G F — ovipe Beam (5.4 Meters for 335 KW

13, By — 1 pvpse for 132 KW lsolators

17. BO 1T evpe for 132 kY Tandem Isolators

15, | AQ - Svpe for LA SO s S Bus OV s

15, PIs tvpe Tor 132 kY Pls

i, o= 15 pwpe for 33 kY Tsolators

21. 33V OT tvpe

H. (dotdoor Eguipiment

1. 132/ 33 kN Power Translormer
8 132 KV [solator withowt Earth Blade
3. 132 kY lsolator with Earth Blade
4. 132 KV Tandem lsolalor
3. 132 kK Cocwil Breaker with structare (810 % Dic)
fa. 132 kY Current Translormmer for (ransformer
(125 — 250 — 500 7 1A, 3C)
T, A2 B Coarvent Transioemer for Teedor 1'.?."!-(} — RS 1A -“'_'._!I
2, | 132 kW Capacitor Valtage Treansformer { L1073, 110/43)
4, 132 kYW Laghtninge Arresier
100, 132 kY YWave Trap
11, 132 kW Post Insulators

12, 132 kV Marshalling Kiosk

13, 33 kY Izolator without Earih Blade

14, 23 kY Isolator with Earth Blade

15, 253 kW Clhirewin Breaker with struactoee € RO % TR

163, 33 LY Corrent Translomer lor transCormmer (250 - 50007 1AL 50

17, 33 kN Current Transformer for feeder (125 — 250 — 5007 1A, 20

15, 33 kW Potemtial Transformer (1 P03 110093, 110093

15, 33 kN Lichining Aorrester

20, 22 kW Post Insulators

21. 33000415 N, 250 BV A Station Transfoomer

2.0 33 kWY Horn Gap Fuse Set

23, 33 kV M;tr.‘:l‘lnﬂiltg ook (one for 2 anos, h.'l}':c.l




5 Mo Particulars
C. Control Room Eguipment
1. 132KV Side of Transformer Control & Relay Panel (110V, 1 A)
132kVY Feeder Control & Relay Pancl (110V, 1 A)
132kV Bus Coupler Control & Relay Panel {110V, 1 A)
A3kY Side Control & Relay Panel for Transformer & Bus Coopler
(LY. 1 A)
33EV Feeder Control & Relay Panel for two nos. feaders (110W, 1 A)
110 Walts, 2000 AH Battery Sct
110 Volts, 200 AH Battery Set
110 Valts, DLC. Distribution Board
L.T. Distribution Board ( 110V, DC
D. Bus Bar Material
Single Tension Hardware for Single {Bolted type)
Single Suspension Hardware for Single
11 kW Disc Insulator, 120 KN
11 kV Disc Insulator, 45 KN
ACSR Conductor
T Clamp
P.G Clamp
P.I Clamp
Tension Hardware for 773,15 mm GSS Earth Wire
T43.15 mm. GSS Earth Wire
11.  P.G Clamps for 7/3.15 mm. Earth Wire
E. Copper Control Cables
1816 core x 2.5 sg.mim.
12/10 core % 2.5 sg.mi.
B ocore X 2.5 sg.mm.
4 gore ¥ 4 sg.mm.
4 core ¥ 25 sg.mm.

| 1

o

L bl

S PRI

._.
=

o[ | g | pa| =

Y pore x 2.5 sganm.,
F. LT Power Cable (Alomininom)
1. 3 core x 300 sg.mm.
(. Harthing Material
1. N8 Round 25 mm. dia.
2. MLS at 50 x 10 mm.
3. M.5 Flat 50 x 6 mm
H. Others [ Mizcellaneous
1. NS Channel 100 x 50 x & mum
2. Copper Earth Bond
I. Fire Fighting Equipment
1. D.CP wype
2. €02 tvpe
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LISTOF MATERIAL {TYPICAL) FOR

CONSTRUCTION OF 220 KV GRID 5LEB-STATION

5. Mo ] Particulars

A Structures / Beams with nuis, bolis, washers, elc. complete,

1. | AT — | tvpe Column

2. | AT =3 type Column

3.0 AT = 4 tvpe Column

4. | AT — 6 tvpe Column

5. | AT ~ 8 type Column

B | AB— | ivpe Beam

T BT = | pvpwe Columin

A BT = 4 ivpe Colummn

G | BT — & type Column
0. | BT - 7 ype Column
11. ] BB = | tvpe Beam -
12, | AQ =1 twpe for 220 KV [solators
13. | AD - 1(T) type for 220 kV Tandem Isolators
14. | AO - 35 type for 220 kV CT's
15 | AQ—4vpe for 220 KNV OV T =
16. | AO—5type for 220 kV LA's & for 132 kV CT's, CVT's/ P17s, LA's
17. | BO— | wpe for 132 kV Isolators
18 | BO - 1 {T) wpe for 132 kV Tandem lsolaiors

19. | P15 wype for 220 kV & 132 kV Pl's

E. OQuidoor Equipment

2200/ 132 kY Power Transformer

220 kY Isoloor withowt Earth Blade

220 kV Isolator with Earth Blade

220 KV Isolator with Double Earth Blade

220 kY Tandem Isolator

220 kY Circunt Breaker with structure (220 % D)

220 KW Current Transformer (200 - BO0 7 1A, 5(C)

2200 kY Capacitor Voltage Transtormer (110743, 1 10/%3)

KV I-ighl.nin&[ Aumesier

220 KV Wave Trap

=S[00 |05 |~a| o [ da o

220 kW Post Insolators

B

220 kY Marshalling kiosk

132 kY Isolator without Earth Blade

|G

132 kY T=olator with Earth Blade

15 ) 132 BV Tandem Tsolator

I | 132 KY Circont Breaker with stroctere {2200 1)

I7. | 132 KV Current Transformer {250 - 500/ 1A, 4C)

18. | 132 kV Capacitor Voltage Transtormer (11053, 110/%3)

200§ 132 kY Wave Trap

210 | 132 kW Post Insulators

22. | 132 kY Marshalling Kiosk

23] 3370415 W, 250 KV A Station Transformer




5.No Particulars
C. Control Reom Equipment
L. 220 kW Sude of Transformer Control & Relay Panel (2200 DC. 1 A)

220 kV Feeder Control & Relay Panel (220 V DC, 1 A)
220 kY Bus Coupler Control & Relay Panel (220 V DC, 1 A)
132 kV Side of Transformer Control & Relay Panel (2200 DC, 1 A)
132 kV Feeder Control & Relay Panel (220 VIDC, 1 A)
132 kY Bus Coupler Control & Relay Panel (220 V 1T, | A)
220 Volts. 400 AH Battery Set
220 Vaolts, 400 AH Battery Set
220 Volts, DUC. Distribution Board

10, L.T. Distribution Board (2200, DC )
. Bus Bar Material

I.  Single Tension Hardware for Double ( Bolted tvpe)

Single Suspension Hardware for Double
11 kY Dase Insulator, 120 KN
11 kV Disc Insulator, 70 KN
ACSR Conductor
Spacer T Clamps
T Clamp
F.G Clamp
P.I Clamp
Tension Hardware for 7/4.00 mm GSS Earth Wire
T/4.00 mm. GSS Earth Wire

12, P.GClampes for 704,00 mm. Earth Wire
E. Copper Control Cables
18/ 16 core X 2.5 sq.mim.

P RPN

L B R R o

._.
=

—
—
.

12410 core x 2.5 sg.mum.

6 core X 6 &g.mm.

b core x 2.5 sganm.

4 core x 4 sq.mm.

4 core x 2.5 sq.mm.

. 3core x 1.5 sganm.

F. LT Power Cable (Aluminiom)
1. 3% core x 300 sq.mm.

G, Barthing Matenal
1. 95 mm" Stranded Copper
2. Joints for stvaul, Tee and Cross
3. Cable lugs

H. Others [ Miscellaneous

HUE | e
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1. N5 Channel 100 x 50 x & mm
2. Copper Earth Bond

S.Mo Particulars
I. Fire Fighting Equipment

1. DLCP. tvpe

1. CO2 type

2. woomdol ewnologobigpicpe olfiecnupadi MRumypien [Upideedeno:ig)
cyaadoncy [wpdgadeoiqsan [sduloopdi

wofr-2

Salety Clearance

o0 34op¢ Gepdiondsoloonicor Bfuomgpionpd mgfigfiondgsd ondg
T-:r_ﬂé: gmé: m'j::::;.:r%-m-é: mar.é:a:{-: m&%émé TWOPOTIEO! :Jcr%rﬁmgqu

ﬁﬂ}ﬁ:?ﬂm:ﬂg ciaﬁc.?:méﬂrﬁ::ﬂ qﬁc@:gém&cpoﬁ mE:ﬂE:fﬂaél
Minimum Clearance asodgodepoyc Life Part to earth Part, earth Part to

earth Part ®ogomeeorgp:§olaopdn Bus bar 4G esodaen:fecon mBcdmc:
'EHJ'?_E. E@@EEB[‘IEPSHEQ: Ground Clear mémé: %ﬁ.mn&é: sweHawalv o
Bogod BweaudmEeoqs cdecosndoopd §pdiadiFogIwE0: 0OHGOIGIND
§olaopSn

N gqopodadmdsears Minimum Clearance ssopraseo:a saeodoleuo:(sé

cu530looaS
- = s ~ | Minimum  Clearances$ . \
3 g = EEJ:.#EDE# R 1} -8 |2 E
B3 |2Lfe|E88E(Fak = TEE ¢
G;“%'Ej;gnfuﬁf'.::?ﬁ & E = 5 H 2 = B
Zowog | T =2 JE'E E = ;ﬁm ;ﬁ g |lva-
- - = - T E = ] o -
= =) m A
11 12 70 178 1 2604 3700
33 36 170 320 320 2800 3700
132 145 550 _ 1100 1100 3TN 4600
£50 300 1300 3800 4600
230 Y 930 _ 19600 1900 4300 5500
1451 2100 2100 460 3500
4 420 1425 1050
{Fh-E) 3400
G440 B
1575
{Ph-Ph) - 4200
765 BOO 2100 1550 6400 10300 1 3006
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L

2.2

N

D.Ei

ﬂ.g

J.E‘:

{Fh-E}

2550
(Ph-Fln) R

§ cgledgplimn wqd: su~5 alegronpRiad ogeSigoSigfoRss) o
m@qq GISGE[DL'.EPD}’JQE EEICE cqmrﬁv;m GE{'?JG?GEI 'H'LT?'D%UJ]II C'L?{SE;

canigadeoos  cpat  ogpdicdfomi  wmdofscdond:  coodesontepogd
checoomienrs  opodmedip  mapomcorudolasdn  odcoudgabesfodm(ed

(z000 Bormamebays ﬁm@ Lﬂmén

m%—(’;

Earthing Network
Basic Requirement
§Gm@mopc: cpdcgioodmiceamogygpiaagod BaepUdmCigtien: ondsotaom:
sa02 Protection Device gpion Fault [‘%ﬁ@:ﬁﬂqjg& Detection @%Gmﬁzﬁ 35
Gq:mcgcﬁ Earthing Network mé -
{rm)  Earth Resistance %gémw%quéu 100 mnﬁu%qu
{2) c@mﬁegﬁ:gé (step Potential} 3 eo ssmpaaco: ﬁﬂwitchyard Floor

GUTCIEE @ﬁmemm %s;r:::mé c-gn% m&qﬁ@ﬁemnﬁmcﬁ.u
{n) @@:aﬁmﬂn&é qﬁaqagmp_ﬁ, Fault current qcﬁmqng @oﬁ:m&ﬁ
caon abcopdnd o con:Bep apopé Mmgepudedeo)

moomsoledmdgdgp: [0pd8aimenad Switchyard cdopé Jadbmévondeon:
:a::n-',._ig':r mgp’:@ Earth [ﬁ:aﬂa:fﬁ mct%?u%qlnaaacﬁﬁz w@cﬁugﬁ @Em:mé
@[o¢ cJadoopiesepyp:opt Earth Rod gpigo §odagc:g) sondagudeu: qol
ﬂ:léll
Switchyard cﬁﬁ :E:méqp:ﬂfl Voltage CDé Hé:ﬂé Fault current $:s0c:
esog Earth Voltage cood [gGeses melmaciofaols
congocuien mdgopt Vollage sopeom af|C &68cqk gé:aficogan neutral
i.-ﬁ?amgng :ﬁ:@’}:ﬂ Earthing @ln.?r{juu:qgéll @Ln?rﬂ @:Gﬂ.}ﬂ Earthing
Network @E mn%ugcﬁm:q@éu
Earth Resistivity U%E: 073@5:
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Ik @%cﬁé:i m*émaﬁnzrﬁcﬁur&j Resistivity cﬁ@mm#:e@;ﬁ:c&-i q-_p:g@ﬁ
%E:ﬂén sa:a@ﬁ Eﬁéﬂﬁmﬂgfﬁ {wﬁmg*mqmﬂau?ogémqﬁ uﬁ&:cm
?Camlqﬂél

J-) aﬁ:mﬁqé:
wdcodudeamadegpéiod cemopé: jeo §:ol oBiopéiqupdi codecoicada?
qjiﬁdzr:@a@m@mﬂns ﬁcnquén Earth Tester r:% cﬂﬁ%gﬂ@@éﬂgé »:m:qaén
Scale Rﬂ!lgﬂﬂ% seeonibod uo%qgéq$ Range n%eﬂg__ﬁ soiuli

TIEGGER

Fi Fz

] i

1 il

T o

- T ]

FAP i B WFEFid Fadl R WA s Fr Br S WF FF 7 oA F FlA 7 iF
CURFENT FOTENTIAL CURRENT
ELECTRODE ELECTRODE ELECTROLE

I N | E— I

A L |
T
i 1 I

The resistivity s ealeulpted from the aquation given bolow:

p=2Ts R
wolrre
£ = resistiviey of soil in ol — metne,
5§ = distanee hetwesn twa successive clectrodes m metres, and

f = Meager reading in ohms,

e Testing Soil Unifomity

Ja0 é@mrﬁaé a?gﬁmﬁ Earth resitivity Eﬁqﬁqg %@G@gpﬁgﬂ@é@ﬂﬂ&é
ealdclod/ mécod sdd): m(mS:qd:Aeomandolanpdn menn:8ododdion
ot ealéclnd/ miood fecontomnd: mesmonn: (B0 magoeo:mgd:
EE a%&:n-:r::q_ﬂ:::néu sarg:mca:m-@l::ﬁl:?: {5}5:-?:1? @oﬁm&mo&ﬁ: (21
s0l 291 9 &¢ f0)80m meocd electrode spacing [so:g) §odaulasadi
m:m{@ﬁ:@@ %n%-@m@#ﬁ@n% w%@saﬁrﬂméu
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""n.q_hhh—h -d_F___-_-ﬁ"‘_
T _ﬂ___'__d-ﬂ"'" "'l;'“}
= e & @
d_d_'_,d-r-‘"’ H.‘M
— ey

Tvpical layour of & (5 lecations for Earth Eeastinty measuwrement

19 O%E:mqmqmﬁqp:cﬁ g4 Designer o Earth Mesh ﬁﬁatqﬁﬁﬁmﬂgrﬁ
m:%quhéll
NE-L-. m:fé:p:gé mmnﬁmﬁﬁcﬂ direction auaraa:m:{;gaﬁ q:o}cqng o%é:maﬂ
:Lmiqp:cﬁ'» mn?:u’lmu:::a:o%&: @égnﬁw:&qﬁluéu
Sl No, | Electrode Megger Larth
Spacing Reading in Resistivity in Remarks
................. Ohms Ohm —metres |
Direction 1
L. 1 M
2. 2M
3. sM
4, 10M
3. I15M
0. 25 M
7. s50M
Direction 2
l, 1 M
2, M
3, AM
4. 10 M
5. 15 M
. 5M
7. 50 M
Similarly for Direction 3 to Direction 6.
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E/nuHa [DOOCODOCOO0DDOOOOOOODO)

ﬁ@@ﬂ@mﬂpﬁp
abeomEgpropé adeomEmeodman:ulfqesdn Sorting apdoon:qendi

Column, Beam g nﬁacﬁmam‘écﬁ C\%zaa:ué m:n%u’]mquﬁqp Eé{lwl
Héll

(o) Drawing, ugé:mq@:

(&) Template gp:

(0 G‘-E]_#ﬁl %@:ﬁn o %&memn& (ﬁ{fr | o g;@ @n rﬂﬁ:ﬁz mmé
c:%tﬁ @mﬁqcmé:m:q&én

Structure :mffl_: BOOIGP:
SUOopO3jEE0Y: g §§ Structure gpign mrﬁtﬂmo’}@ : @Ec_ﬂ 29 én

51, Name of Type of mf”@ﬂ O Casiimn ¢
N Structure Structure Height of Conductor
iMeters)
A, | 400 KV Structures:
1 |EHT1 Column with Peak 27.0/20.5
2 |EHB - Beam 253 (Width)
B. | 220 &V Stuctures: |
| ATI ' Column with peak 20.0/14.5
2 | AT3 Column without peak 15.0/14.5
3 |AT4 Column with peak 200014.5 and 9.5
And Beams at two
Levels for Bus Bar
stringing
4 | ATo Column without peak 10.0/9.5
5 |AB Beam LG.60Width)
C. | 132 KV Stucture
1 | BTI Column with peak [6.0/11.5
2 |BT3 - Column with peak 12.0/11.5
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3 |BT4 Column with peak 16.0¢11.5 and 7.5
And Beams at two
Levels for Bus Bar
stringing

4 | BT6 Column without peak 8.0/7.5

5 |BT7 Column with peak 12.0/7.5

6 | BB Beam 12.2(Width)

TP Peak 25

Sl. Name of Type of quight of ?mumn!

NO. atructure atructure Height of Conductor
(Meters)

g0 Column T.5/7.5

9 |R ' Extension 3.0

10 | GIx Beam 10.00Width)

¥ | 33KV and 11KV Structure

1 X Peak 1.5

2 \Y Column 5.5/5.5

3 |Z Extension 3.0

4 |GF-54 Beam for 33 KV 5. iWidth)

5 | GF-4.6 ' Beam for 11 kV 4.6iWidth)

E | Equipment Structure

1| ADI 230 KV Tsolators -

2 AOL(T) 230 kV Tandem -
[solators

3 | A03 230KV CT :

4 | AD4 230 kV CVT .

5 | A0S 230KV LA & 132KV -
CT. CVT/PT, LA

6 | BOl 132 kV Tandem -
lsolators

T | BOUTY ' 132 KV Tandem -
[solators

g | X-15 ARV & 1L KV -
[solators

9 | X-15(T) BV & 1KV .
Temdem Tsolators

10 | CT Structure KV & 11KV CT, -
PT

11 | PI Structure . 230KV, 132KV, 33kV -
& LIKV Pl
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7JJ
7JR

Setting of Stuby Foundation bolt, Leveling and grouling

Template cga founding bolt n% OO ST *5@5 rﬂacnfmgﬁ tighting cw.?a
ol i Template [(o3[3: Structure Base oaceommass] washer/ lock nut seopé
@ﬁ@:@& quﬁ#ﬂémﬁ (J]-qlﬁ 2 }515 :;uTﬁqaquéu

s0o5g0deslces: gceeapopt template geocnassl level pSqendn Centre og
qﬂ-éu a?-:qa%cmm%a@:@é::ﬂmq@ 0OUFSOE r@@mq@rxmé:q@éu eI
c@@ﬁcmmaﬂl mcuﬁﬁ:mcﬁqmézméaa%$ Vibrator c@:@ﬁ:@ﬁ
tlemplate ege Heg'm%ﬁgﬁ @ﬁuﬂméu

Level E,Eﬁ@uﬁn Centre Efﬁ@ff: (J]e?umi-ﬁspcgﬁ mnﬁu’la&wﬁrﬁ nqﬁ(ﬁeu:

al

() eoldeargé:Bionpdmsl ubeolepd eulies:qé:manlyndgnfodsd [md:
aé:qpan(oé coodeodmagmeo pdesd

(8) 88gpeox: template 20p8 :&8:34%: ||y colées:qé:acadopody
§08

(o) Centre mopomeo:a) gsoandi Structure gp:ac [udodndod

(b)) ==q) ewlceaqcionpd Structure onsomanpd:onds0cEps @Bwm@YE:
G wiciosmozbas Bloss

Erection of Structure

o

{op)  Ground assembly method

() Section Method

(o) Built Up Method

Ground Assembly Method

Crane, Jim pole r;ﬁ-}ﬁ mﬁ@&@-ﬁoﬁﬁ GEHWTcgE mE@:@t aémﬁmé*é:

ELESET]

Structure of Complete (3698 slglucsoloé =(3:socaopde

soc(d: Structure 2028 ogeodes Bmeoceufiodoopiesepot eeocpdmes

@oonopéfoosd godsofuéennd: epdomeanalgfeéenlopé Structure soéqul

o mm’e:q&:qgﬁ é@mm}ﬁ um-&@émﬁ@:? socoll a%uu?cﬁtﬂm tighting

aémémsﬂ ﬂcﬁmzmﬁmé mo;é:ﬁ:m@m:qpm’% Structure ¢ $eo:6Ql

apdi
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%)%
FA

I;.EI.D
P
FAR

GG

%G
669

G5

G52
b5
%50

6o

5.0
6.0
J-J

@@Emﬁmaﬁ@mmma’l Crane mn;aaé@-& aémﬁﬂ foundation sulond
'[.!'-I I

Section Method

mSﬁ:@E; maﬁmé:uﬁ u#ﬁmm'] u'?:mé;é:@&uéu

Mobile Crane [s¢ cgeod[gé:cpdolanpbi

Colum anﬁqy:@é (J]urﬁn% G@E}EﬂﬂTﬂgE ::3:@:::3@:5@ mﬁaﬁe@ mquz
ceoéeoonasl adioopdi

mﬂ@ﬁ: n%mcmr:éq}ngé Crane @5 9@: foundation bolt q.& mépaﬂ[@: bolt
mut @SS @Oh BEEBE ccnaSBERsE wodcBfioon(: m8i:
sﬁ{ﬁw@ﬂﬁdm wrﬁm@@:(ﬁ wol 1 @:tﬂﬁ U}@Em‘é Cross Member q_p:ogu']u
Structure cﬁﬁa@:cﬂ Bracing ood Bolt m@:@ﬁ@:nﬂm Stay Eﬁ,l:fmn?m'ﬁé
gy Elngu‘]u

Built Up Method

Structure mopa[eB:aspdmsl  Crane sq§&canpiesepessad):pdacpdass
:f[u Lﬂ:ﬂéll

sbeomlomegpt:(fie  ooegplisody) m[edonadamasay  #5:[wduloopdi
meuld) gémé{edmigs oegpé:d: oegpd:  oodfeuddeimapad
Drawing sods) sleuceolopé mdasducaodconquloopdi

ecmomesoce meulal mmd/mmd oamasanspdisdolospdn Main Leg
(G }Gs,in_r:lé:n% umua?:mﬂ méqurlméu

Main Leg (g nqpéog& Cross qlﬁqfx mﬁﬂ 3?:-%5!31:@-[}1!

sofweotomndas qf:diobioll qé:§:0 Main Leg oodgel mopiiealéen
maﬂjmau’]u :?-':r?ru::mé Main lLeg -n% mﬁ:%:mrﬁnﬁ:@é a;uc:r}aﬂi ondoln
Member ;@maﬁ ool

?-::ﬁmmé Eé%gﬂﬂ:é@:ﬁﬂﬂﬂ;ﬂ rng?[un% :?ngmé Leg GuTGEﬂE:ﬁQ%ELﬂn
noBuosoéal [Biemnésondendoll meod/mend(eé [B:d:oopdmcd qiE:Giué
axdesootulasgdi

Erection of Beams

szcﬂrﬁ.}ﬁ{ J ]mrﬁo‘é c@@&angE mﬂrﬁ:ﬁqla&:mé ol

m:mﬁmmrﬁﬁfﬁ Crane @5 G@mﬁmﬁtﬂn aﬁﬁm:ogﬁ Tirfor, ﬂfﬁaﬁ:@@’
ﬂ@f{ﬂﬁ:ﬁw’i@@mé: H—mégﬁuﬁlméu Beam m:mﬁmmﬁcpn%ﬁ Colum

m:ﬁﬁnﬁ a;-uSqrxof}u’ln
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I~
G.o

f:r.{]

L0
o

2.

23

J.D

m'::mﬁu}mnﬁc@: anﬁc&mTo%E @:EQJE Bracing mn?)qp::@rﬂ@eiﬂu
soBodaopd  econtadmivodegqepdi  Beam 20p3  eequépdongieseende
:zi:mg:fzammrﬁﬁﬂm gca?ecm::]aa:ﬁ Structure :iac:QEmSE ﬂ#:mznﬁgﬁé
@5 uﬂﬂj saoaEol
Tighting eodqeaxn Beam &¢ Column o3o epdacpdopdediy sondondgé
aaol
T?ghtiug ::EE'[:JGQ-E: Spring Washer tﬂqaéal Laqﬂé Punching cqrad]u q-cr‘::-qﬁ
§0568|C:00042: §| BadqEiEtin) BmodimwadE: (Qlesepdymgpdall o3
R&:ch wadqaoln
-'-'EE-;!- J
Bus Bar and Earth Wire
Sobpafespiep:
Sagging ém:ﬁﬂ Beam, Column :mrﬁf@r@:f@gﬁ@ Q{H:ﬁ@é: ﬂﬁmaﬁi
wﬂ‘]ll
Conductor [sodegp:o} Binding mdsd:(jlood vode) mogdies(ocong oBs:
quﬁ:.ﬂn Binding uﬂm:mmm@ Clamps uﬁ:méma'l a@:.E:ng:
eprdopdagepd);: efgdeosy
Conductor [sodemfogmbomfac:fulo Jumper o:fsdiooopdodont oeslus
m;é::@: sﬁ qﬁmﬁﬁ:fﬂu
Bus Bar Material
Aluminium tube, AAC, ACSR D%@E; Cﬁi)fitﬂﬂjéll

:L Description Bus Bar and Jumper material
1 | 400 kV Main Bus 114.2 mm dia. Aluminium pipe
21400 EV equipment intcrconnection | 114.2 mm dia. Aluminium pipe
3400 kV overhead bus & droppers | Twin ACSR

in all bays.
4 230 kV Main Bus Quadruple/ Twin ACSR/ Twin AAC
5 230 kV Auxiliary Bus ACSR
6 | 230 KV equipment interconnection | Twin ACSR/ Single ACSR
T | 230 kV overhead bus & droppers | Twin ACSR/ Single ACSR
in all bays.
B | 132 kV Main Bus ACSR
132 kV Auxiliary Bus ACSR

10| 132 KV equipment interconnection | ACSR
Il | 132 KV overhead bus & droppers | ACSR

in all bays,
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12 | 33 kV Main Bus ACSR
13 [ 33KV Auxiliary Bus ACSR
14 | 33 kV equipment interconnection,
overhead bus and droppers:
(i) Bus coupler & transformer bay | ACSR
(i) Feeder bay ACSR
1:; Diesenption Bus Bar and Jumper material
15 | L1 KV Main Bus Twin ACSR
16 [ 11 KV Auxiliary Bus ACSR
17 |11 KV equipment interconnection,
overhead bus and droppers:
1) Transformer bay Twin ACSE/S Single ACSE
{11) Bus coupler ACSR
iii ) Feeder bay ACSR
Stringing of Conductor Bus Bar

Conductor nﬁéugugcpcgﬁ ﬁ:ﬂf@ﬁ@ﬁﬁfﬁﬁﬂﬁ% nq%ng-u']n Drum :3:3:
mcqp:r:ﬁcﬁema‘l c%n%%tﬁa@e@uﬁﬁméu mw:@%cﬁwmé]q
@mém:{}n Switch joint, Drum stand o%r:ﬁ') ag@ ﬁcqc@ﬁ%gi crl:cﬁugq
Héu Pay oul erection mcﬁﬁ: :ﬁ:o@:cﬁ@@éu o;e%@é:o?ﬁqﬁéu Drum
Breonpdad gode) péieé: ssdeoqols

G@;ﬁ: Dise Ep:egp'nf} 33003@5, méﬁﬁ:eqz@oqﬁq& né}q:u}spﬁuﬁ pool
aﬁqéaﬁa% mrﬁ@nﬁ:ﬁ@ézl :@c@aﬂ:ﬁ rgn?:rm%@&:nﬂgimmﬁﬂlu
efogaB:qp:c} Tension Fitting, Suspension Fitting as(ué sfgfuésulopé sodep

3 smondoldmpad: gl meqmapadadadioli
- Suspension String Tension String
' Svstem Voltage i E&M . E&M
No. Nos. Nos.
Strength(kN) StrengthikN)
I 400 KV (Anti-fog type) 25 120 2x25 120
2 230KV at 400k V G55 15 70 2x 15 70
(Anti-tog type)
3 230kV 13 70 14 120
4 132kV 9 45 10 120
5 33kV 3 45 4 120
6 11kV 3 45 4 120
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G.0.0

5J

G@:S:némﬁta:mmn.l W-Pin, R- Pin r:r%rr? oooraooll

Suspension ?E Tension fitling n$ ﬂ?ﬂaﬂ?a:ﬁ? ﬂ:ﬂ%i}ngmé{bzac%& socol
G@ﬁ:ﬂéﬂ% :::rn%cjlcamé r;af,qpc:raéma;:url I

Bus bar @l:aémmgﬁ @:mu:ﬁmﬁ a%ﬁq:n Beam ':E’E umuqﬁoﬁa‘g}qﬂ °ﬁ$ﬁ
@:mun’%mﬁ Clamp/ Gun/ Tension cone n$ m@:mﬁu’hu [§:cg_|5 m:ﬁ:ﬁ:@@
FHooés) Beam opé Fodoli myfondosond Sagging §853: (B 0rdiqepd
S

qﬁm@mﬁ a'gmﬁﬁ mE:@:@cﬁq %cﬁqﬂé v::q.apaf) Marking ugd'lu :_f;cg_pé
qﬁ:@[:m@@w@$qp1|| G[E_‘QDS: Fitting, Gun o% mcq:a'.(ﬁ'- ﬂcr‘imﬁ[@: O:Eﬁ
mﬁ-ﬁ:rﬁ @c&ﬂh Filting 1 G[{E)GSH Ciun D%ﬂ% c:'g:gﬁ @@aﬁmﬁnﬂn Beam Dgﬁ %cﬁ

ol
ngrﬁmm:n:m Sag | ﬂgécqrﬁﬁma:@m FPhase, a;$t Switch bay o%q.é
pBopodgjoneays Sag qeoqdl Turn Buckle, adjusting plate o:q) final
sagging axdoli
Twin Bundle [adogié Spacer gp: s005¢0danpimoic:onbali Spacer action
§G:e00m () leapc:o) T-Clamp oaopdchdiaondesspopc Spacer ecoli
Jumpering of Conductor
T-Clamp @5 Bus bar ¢ Spur Dropper q]v;:-:r:::ﬂél Mechanically/ Electrically
%ﬁ gaqqﬁﬁmqi PG-Clamp ( l?:?ﬂj mﬁmm;mémétﬂmél- manpigp:
@@Emguemquéu

Bus Bar Cenductor

4 =l
T - Clamp / —[{ PG - Clamp

Spacer T - Clamp

T - Conductar

G- Clanp

Tumper Conductor

.

T - Tape Jmopering

Equipment sagE:g8: Looping op:eaazss| Twin conductor [gdolas Spacer
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o6.0g
o806
(.09
5500
ob.op
o, Jo

DE .JD

D‘? Ll

Di? ot

Ol and winding temperature meter &Hmsaugrﬁ BOQ:CHEAD selling value

gpr9n smondolmadt:gduloopd

[y OTI  alavm ?ﬂ-{f
Trip 80 C

(3  WTI Fanstart 55 C Alarm 80 C
Group, stop 50 C Trip 90 ¢

il pump/ fan start 65 C

Group Il stop 60 C
Load maﬂ:::f[us@sq.mé Transformer %l::’.;agna Alarm/ trip setting a‘%
::q:ﬁcxgﬁazc::’:? mn@:éqﬁéu
Transformer e Neutral aacgrﬁ ::3:@3: earth n:lﬁmg:m:qﬂéu q&: 33501]5:
o §§ Net work & [0§eulé:eoiqupdn
Transformer body, OLTC mechanism, temperature meter, control box c:';r'-n""j
earth g)qe éll
Bushing opéondeas Clamp 20p5 eogpodears Clamp [séeepdi aoéend
eaos tighting glqepSi
OLTC shaft sapg) copdeaynenqs lock nut cB8:qed

Explosion vent ¢§[mpSsulmiolom sdefelomnd:cangp(ampdaepd
1@ transformer, parellel operation n?f}c'l:a:\:r:: transformer o%n% [%'Erq

viltage méfﬁécﬁ Jumper mé:g’:n’;:q%
Over load relay @E cooling fan mﬁaqﬁ.ﬁcﬂm start/ stop point gps
sondgo §iSaotads
Pre-commissioning lests
MNon trip alarms
Contact ?$m$¥“mﬂ<j Annunciator panel C:EI-E mmézﬁﬁg:‘@@: alarm aeab
cgoSef 08:0083¢:
(o) Main Conservator low oil level alarm
(@) OLTC low oil level
(o) il temp high alarm
{22) Winding temp. high alarm (HV}
(c) Winding temp. high alarm (LV)
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MG

Elrlil ﬂ
D"? G
=
Di? B3
e
:H? 20

:”? hata

(m) Winding temp. high alarm (TV)

(s0)  scodBodeulod(gé: alarm

Trip alarm

Contact ?$fﬂ$9’]ﬁu:ﬁﬂ.}jﬂaarl panel GUTﬁ Annunciator ?%Eﬂ@@ Master
trip ap: (2 hn%@tcﬁmq$ mﬁﬂm:qﬂér

() Buchholz alarm I & II test by draining relay oil

(@) Buchholz tip I & 11 test by draining relay oil

(o) 1l temp trip

(w2) Winding temp trip (HV)

{c) Winding temp trip (LY}

(o) Winding temp trip (TV)
{s0) OLTC Surge relay (U, ¥V, W, Common ﬁcgﬁ}
@) Pressure releif device

Test lab 39?.? mﬁ:mﬁm:qm lest gpazen Ower current. earth fanlt, over
flux, neutral displacement alarm, Restricted earth  fault{ REF), Circulating
current differential protection, transformer diff: relay, associated master
trip relay, alarm, annunciation o3fedolasadu

HV, LV. TV (2)s Breaker trip [§dop[udqepd fault gp: ¢ Master trip
sochagudgemadeanné:odaepdi

Control box, Tan mméo%afl AC phase sequence

Fan and pump q_p:d"l Revation direction

Fan and pump q_p:aﬁ selting value

Fan n)uﬁ?c:%:qﬁcgn:urlm stand by fan auio mﬁ méumé

Fan and pump n%uﬁ Remote indication ?#E?%

Alarm and annuniciation 9desded

OLTC operation (manually)

() Taple 17ad comdfacoppdol 117 ¢ 1 oad [odoopdal o

(&) Local glé_ Remote oﬁngE @c:::r:: position é@nﬁﬁﬁ@%ﬁtﬂu

(o) Qo Esffjo?émé m:ﬁ-?@cg{ﬁucgfﬁn

{22) qmﬁoﬁcmﬂé Dgé@qew 1 g;ﬁ_ 17 q.os-cg@oaé BorHBBemo:

Hmatll

(c) Operation counter Gmaﬁzg::mfﬁucqﬁu
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202 |

:I‘? .D?
DT .EMF

OLTC operation (Electrically)

(o)

{n)

()

(c)

o)

(20)
(@)

(g))

E\JDSEEI‘& Handle mﬁc%ngr:g'ﬂﬁ electrically c'?ﬁaslamﬁl interlock
MEIHMEIII
OLTC drive mechanism moler :-:3:33-05 AC 3 @ phase Sequence

gegn

Tap 1 ¢ Tap 17 a% 17g 1 :ﬁ Local operation; tap 1 ¢ tap 17 :f? tap
17¢ tap 1 28 remote (o€ codf38Bod:qupd

Raise/ lower scqﬁmﬁqn%@ﬁcw&@ﬁmn @ﬂé&ﬂbﬂ:t&l&@ﬁ%
Command mﬁqa‘; r:grfl slep mﬁqmc&q@

Limit switch mﬁmﬁm:ﬁmé tap | =tap 17 qtﬁcg%rﬁﬂgﬁ BP0
:mq?ru

Emergeny push button n$ local, remote D%GEE mﬁm:@: acqo?@ﬁ
earamal OLTC @ Drive moter i NFB aﬁ Elﬂﬁu@[cﬂh

OLTC step ?5 mqu@qp:?$g?§u

OLTC sunt:acepopé Parellel operation mode (8¢ swné:coniogé
Master follower @il ogdoomyurcdeurodi

OLTC mgmomdforneyé “ tap changer stuck tap” “changer
delayed” * OLTC out of step” eaopdohesgo(de(on

Local zgdjé[o meter && remote meter [Qoogopecodesn:§ida8qend

Testing of transformer

(o)
(=)
(o)
(223)
(c)

(@)

(a0

Magnetizing current

Megnetic Balance test

Short circuit test

WTI-C'T n% short circuit test n?aaécepﬂjmﬁ ::g:l:%é Lﬂ:.::éu

OLTC Diverter switch continunity o Analog AVO meter (8¢ tap
1 to Max sgogprododé:qendn Continumty [Qodsomodpeficons
OBEIgedI

Open delta voltage ?E. close delta current o?) TV winding 3;0305
o&:a0de0rqepd

Ratio test
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(@) Megger ( 15 Sec, 60 Sec — 5 kV } 65 Megger Resull mé
egplondgidfodadfomonpdmsl  §E:005808  aoupfad:fudulaopSs
mmeo] od ﬁmﬂ%¥?§ Megger ﬂé?cﬂflgéll

(m)) HV, LV, TV winding s Resitance ﬁ%tﬂ%@:ﬂﬂéu (HV c%é:p
o3¢ Tap 1 (5§ cpciag) seolqisofgéabaagajiol osjgodaepss

{pa)  Cap: Bushing, Winding cﬁm‘l tan & nf: 0%5@ ﬁfﬂgmﬁ:mﬂ:quéu
EEB:?%#D??GSqHéII $o$5;a:: 713% ﬁeﬁ.m a?»é:q@am@ﬂ i

(oo) Vector group ool

(o) sﬂrﬁmacmmﬂln éﬁhm@:qp:(‘f? mrﬁu']m:@é mS@uqmé||

Highest Valtage of Equipment (KV)

Ne. Property of (hl =728 T25400 170 = 170
1. | Appearance Clear; free from sediments and
suspended matter
2| Deensity & 29.5C {2/ e ), M, ()54 BEd | (LY
3. | Neutralization value (mg KOH / g), Max L AL I LA A (.05
4. | Water Content {ppm}, Max. | [EH] | [} ’ I
5. | Dielecine dissipation factor at 900C and 40 0.s 0.015 0010
Hz o6l He, Mo
6. | Resistivity (SNI°C) > 14"~ {ohm — cm). M, 0 0 {x
7. | Breakdown Voltage (KV), Min. 0 0 bl
B, | rissolved Cas Analysis | For Reference
9, | Viscosity at 27'C (¢5t), M, 27 27 27
10, | Flash Point (°C), Min, L l4p 14D 141
L1, | Powr point (700, e « iy = f =
12, | Interlacial Tengion (mi 7 m), M. i3 33 5 35
13. | Crcidation Stability of uninhibiied ol
() Meutralization YValue (mg KOH 7 g3, May 1.4 (r4 (4
(i) Sludge (percent by mass), Mex ir1 L1 0.1
14, | Oxcidation Stability of inhibited ol
1 Induction Meriod Choursh Siimilar wvalues as before filling

27.29) mmﬁ-ﬂéqﬁ-ﬁ-égﬁ:w:mcgnﬁ mﬁ:mﬁﬂ 9202 Result qp:rﬁ} epéqé%@ﬁ:
%Eﬁﬁ ?a%mﬁz E}lﬁﬂzaﬂézu}mqﬂéu

oo.0  Charging of transformer

o0.0  HY tripping @Emmsﬂ céoquﬁ trip @5519&55 LY, TV qp:uﬁ Masler trip
relay qn:%:ﬂméu Master trip relay mcqa'ﬁ o&:a0d0li

o0.)  OLTC transformer n% tap 2 @E charge nfﬁtﬂn aﬁ':_uo?ogtﬂ o High magnet-
1Zing current @E differential relay trip @Eng:unﬂuéu

00.7 mcﬂa:-:u::gcﬁ@:qgjé :ﬁmééﬁ cﬁnﬂsa;péa:gué ap :1% EE::E:-::TIH
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JE} ﬂ
B G

=l ) f?

) 5

2.0

2.0

J-l:'_':'
‘J.E:I
N
? LD
? s
2
22

v

; S

ﬂ?uﬁqﬁaﬂm Mo load charge c$ (Js mﬁmﬁ:q-§ m:\'ﬁrﬂméll Float charge

codeontod oil & winding temperature record opoonoln

U;]@%@éc&ié 3:@.§.BCEU1|| Bachholz 035 nmuém@é:%&ﬁmﬁrﬂu
mﬂm:@$méu1  (Tap ECQE umér_ﬂ Iy
ot enodmn:a [mpde) tap odeloncsuoli
ofaaagul
wofi-g
CB
obpafaciep:
VUB,OCB,5F6 q.&_ Operating mechanism aacgrﬁ spring charge, Hydraulic,
Solenod, Pneumatic  drive ﬂ:ﬂ@ﬁ_ rcﬁ:rr}qfxgoﬁﬁp naﬁ:rqéﬁaﬁésp
opredeopd:  gprfostepanpdmoped  Circnit Breaker onded:ondsodolm
cpodeplopal pad(odniquoatans cJodsnqulepts
Erection of Support Structure
Foundation level. Centering 9&qepSi
Structure Vertical oqeseac cconceeadi
[Bjoi[ocani[ac: acodesn:[aE:
efmpabionggcieqiopdali
soudgopoon:gieoos SF6 gas pressure of m@pyétecic: evol
(VI ( Vacuum Interupter ) @Ep:ﬂﬁ Mech: link 9 E&LDSE[@: Contact n%
‘Open’ [sdq3 shogodoln Hooodqeorn mmo0pd wimigofqesdn OFF
position cpé sjoonzeacs Rod of godongad agodaodoln Contact 2005 (g8
[ade{orodoga:g) woggloncodad oogloga:qepds
{biMech: hink E$mfm']u
CB mf&mé@é:
(a) Breaker, Support, Mechanism box 032305 Phase 30305 mapdolodyp:
g&ep Soduli
(b) Vertical nqﬂ%té %qu§m5m5nﬂu
{c) HT Terminals (E}Efmf)ﬂn
{d) Operation Rod n% Breaker q.-?} Mechanism Ep: mqu:mgﬁ Saﬂé%t_ﬂﬂg
:5a§m$ G&:—@ &11 wﬁqqﬁé[@ :33:;0533 m:ae@rﬂém&@@@&rﬁ nqlﬁ {‘Eﬁlﬂéll
CB Gas [sp3[sé:
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Go

Gias pipe line gp: c@@ﬁﬁeﬁméﬂh

qé:g) (5) Bar 3cB [pdecofep vamne (2)Bar 200 mefapdol ud8épedol
ﬂ?cacqanﬁumu%-ﬁm%mé Pressure @étﬂ 1

Density Meter [sdolon pressure guage odod Ambient mg§)8cd [modas
eodoll coodeodBam mcdes [u5&Ea0nd

Gas Esé@q-mé pressure switch qp:::fl Leakage alarm, General lockout alarm
4t wdeed odayo:dl

Spring Charge Mechanism

Spring Charging c@:ﬂun;ﬁﬁcmdﬁ Qcmﬁm:@ﬁ:@ﬁmén

Mech: box rﬁén@nﬁ@@ﬁmoﬁ Spring [scharge, AC, DU power de-
energize c\;ﬁ@:?rﬁcg qaéu

m@é:mﬁq@@aé_ Spring charge @Ecm-cg]?} ::qo&o:eﬁ:gs;gg&m;n%é:
E@mgj:_:ﬂu

Spring charge o8 Manual meéed:cln Motor Start/ Stop limit g§eed Limit

switch continunity o3é: ago:olu

Cabling and Wiring

emomal Cable gp: [shac:qepd

(a) Breaker pole ¢ Mech: box

(b) Mech: box ¢ Control Cubicle

() Control Cubicle ¢ RCP

(d) Control Cubicle ¢ MK

Cable gp:o001 sfuno:pdoondesemné gpdopadoli
Cable ::9& Cable gland codoln Gland plate r:g& zaeu’]rﬁau’]rﬁﬂj cable ontale
Wiring ?.E ua{ﬂmrﬁﬂ u’]ﬁﬁcgt]olam uc:goa-a:qrx?i

{a) DC Pos. and Neg for local operation

(b DC Pos. for Remote Closing

(c) DC Pos. for Remote Tripping

(d) Remote closing Signal

{e) Remote closing Tripping Signal

(f} Protection trip Signal

(g) TRC Trip Circuit Supervision

(h) ON/OFF indications (lamp & semaphore )
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7.0
7.0
T
R
15

79
1
7.0
TE

6.0

6.0

0.)
o3

E}.g

b L

(i} Spring charge indication

(j} Spring charge limit to block auto reclose

(k) Gas pressure switches alarm, lock circuit

{1} Pole dis-corsance (Discrepency ) alarm and circuit

{m) Other functions and contacts

Cables m@_gﬁ:@qmqﬁ&j Wiring qéw:ﬁ@&n u1u:u§cﬂcﬁn cable @u’]a&mﬁ
[8&: cpdalu

Pre-commissioning checks

Gias pressure @éﬂ@é | L\%ﬁ?ﬁ&

Vi @-Eoiﬁ gap m@nmmmﬁ:mﬁ@éaﬁ

308 Eqpaﬂt\%cgﬁ méq§u HT clamp 035 Contacl grease ma:ﬁ
Annunciation emaéieernd:edl Local, Remote, Leakage, Spring charge,
ON/OFF, Phase disordance, Auto reclose lock mméo%

Anti pumping soooé:esonnd:

Operation counter codepd

Auto Spring charging codengd

Space heater &< lighting

Support Structure. Base frame, Mech: box., Control Cubicle earth mmé:g::
gleoot(G:e(C:

Pre-commissioning tlest

CB open [36§3 5 kV Megger 8¢ a8:0ly

CB operating timer nFl'; ool

Vi @Eé}c&ﬁ srotiesond: Open  position @Eﬂ Emrﬁuqmn%&ﬂau’]l
(Bo }mg_;ﬁ é%é 'Elﬂéll

(o) 33KV VITOKV

(@) 11KV VI2EEV

Pressure test set eqogc 320 (2.0 )@orc: apdols

wofi-g

DS mﬁmﬁ@@:

E/nuHa [DOOCODOCOO0DDOOOOOOODO) Page 50



th Jie ]

D.J
EI.EI
25
29

a8

29

o 3]

::I.E

2.0

2.90

D.DJ
D.D?

D.DI;

D.D:]

54

J.E}
J.:J
J
q L2
? ol
N

Structure aaqﬁauﬁu’ln Level é:ﬂu Operating mech: box aamgcf: @m&r’aﬂrﬁ

[aplg0>g cdaocfopdals

DS c@:&m%éaé Base frame (3 }r;au::é*n% Structure nuTc@::E:rﬂu

Leveling, centering cqﬁf_ﬂll

One phase :amgrf} @::3: U]cq@u @E‘g:ﬁ: méq@ Link pipe codsocuol
a{@ﬁ:m%ﬂ&@qufbcﬂn Single break D5 :::QE G@:ﬁ:ﬁﬂﬁ:{ﬁk\?:%}j Double
brreak DS opé c@:ﬁ:mﬂé: (= k@:tﬂﬁaén

Contact arm 1::5:5 male tip, female tip o?:o?; c@:ﬁ: 5350%035 endeli Double
Break DS 035 moving contact c@:ﬁ: (2 }cQ:-a}E_ fix contact @aﬁ:[@ Lav
6801008

Earth switch clofalon DS Contact arm G‘UTDEE fix contact codeodal
Arcing Horn (ON qﬁé mqﬂnﬁ@ OFF nﬂé m@wmrﬁﬁm ]-fﬂv:HE
endaln Corona ring tﬂcgﬁ:-ﬁ:ﬂm

efogaB:aclopé Arm, Arcing Horn, Corona ring o oodz0é[8:eommemao:
o elmpal:mabadoopdenloncali

Adjustment, alignment o phase o2dg[ac:codull =g maovdmey efen:
agic @e/ 805 apdepopieco:egalanpbu

Inter-phase link cfosdol (|eqolepdi maimogdmanyc egpegevjolian
@pdil Earth switch &¢ Main switch [ngo: interlock gp: gémégacopiol 1
Operating Mech: box codaoéaly

Mechainism box 035 DS g mﬁmué operating crank pipe n%mﬁu’ln
sgnded:ond[03Suodcops level, adjusiment gp: pgodoli DS mi[sé: /gofsé:
3 phase D%:@lénﬂﬁﬁ mﬁéuﬂln

DS mcﬁm%:qﬁcg%uag::msﬁ? m@m-:frslmé stopper eu::-:o% Mech: box
solopé §jdol

efogaB:0860p¢ Conductor conmddendancqé clamp ondeodoln

Earth switch oo6soc(ac:

DS mﬁméqmé 3;9:-3‘3;@?@ m:n&:tﬂméu

Earth @[:d}’» earth switch g net work a% cﬁrﬁﬁrﬁmrﬁﬂ‘]u

Operating mechanism

Auxilliary switch 0% %@m{ﬂu

Motor ON §& OFF o3¢ gdaepd limit switch ogjgol
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5%

ﬂ.ﬂ-
ﬂ.:r

JJ

J+

ﬁ(ﬁﬂg$ﬂﬂgﬁ:ﬂﬁﬂ$ Stopper maﬁ:qp:%@uﬁhl

Interlock coil &l plunger aga:mﬁ:@qp@gﬂ%ﬁﬁﬂln

Cabling and wiring

smomal Cable aunS:ngf_BEE:c?fm%:mc:grﬁ cable a&:olu

{op)  Mech: box :-:::&5 one phase/ one box @E‘\?JS o (3 k@:mnﬁn‘gnﬁq@u
i)  Mech: box gu"f; marshalling kiosk E::r::: mn%aguﬁq:?n

(n)  Marshalling box && control panel [t sonbogodadi

Cable () ]unﬂ:ﬂac%cgé cable gland endsoduln Cable gland df} gland plate
8 loBgBEdl

Cable mcﬁ:gtﬁcpcgé mrﬁﬂeqﬁc-ﬁ:qp:mﬂgrﬁ cﬂc-ﬁméu

(o) D pos, DO, Neg tor local operation

is)  Inter locking supply

in)  DC. Pos for Remote closing

{ua)  DC. Pos for Remote opening

{c)  Remote closing Signal

(o) Remote opening Signal

{s0)  Open/ close indication (lamp/ semaphore)

(@)  Control for annunuation of Pole Discrepecy trip alarm

(g)) =[so: Control osdepiodias Aux: contact gp:

Cable D?Ir éEnEDEE G::':.H::ngma:l Stand, trunk mméo%aurr ﬂén?ugﬂ Fix
ﬂ?ﬁﬂﬂ:(ﬂll

Pre- commissioning check

ﬂ]éﬂ‘:ﬂs%ﬂﬁﬂ:mé ﬁ%@mﬁcﬁm@é:qp:r% :zaﬂmg-angr.ﬁ'lll {?l:ﬂ'.llilli:'[ u':tr:[ll'}%
contact grease eoggoli

DS arm rotation direction vdsoad copdocdepd AC motor moé Phase
Sequence ool

DS operation 06 es0: qepices)od

(o)  egpegedlolquad

(@) Close mcq.mmﬁmgﬁ aaqquﬁqﬂéu

oy Open mr;qaam::mgé ﬁosﬁa:'lug@qﬂéu

(wz) DS .g.@ ES E:r::u: [nterlocking ﬁmgmﬁmﬁqﬁaéu

() §odmiopd vemyPogdqg Stopper op:fqupSs

E/vuHHA [DO0O0DODCO0DDOOOOOOODO) Page 52



(@) Aux: Swilch gp: ogﬁmoéquﬁﬁqaén

Control s§:03é[usoon DS ON/OFF mgodfocdfuongpredqepdn
Interlock coil plunger gp: aac?rﬁ-nfac'luéu

Motor MCB oé §jésocon:eax over load setting g&qenS

Pole discrepency rf}g:ﬁ c:grﬁ cooieann Timer mqﬁmmﬁq&éu
Local/ Remote switch ?cf: m:ﬁq@é Interlocking mm&_mé_gﬂaéu

Motor operation qnﬁnﬁ o%ng@ limit switch %§ ar.:-ﬁﬁ qu‘:s_ﬁn

Mech: box aangé:ﬁ lighting, heater n:% ﬁ m@gxqﬁqap_gn

General checks

D5 qnf, ES oﬁmé operation mgﬁepcgém]d]mqpag_q&ém

L5 q.@ ES frame gp: mmﬁ:gr:: earth qﬁaél

Mech: box earth ﬁﬂﬂleén

Earth switch & moving contact mé_ w0 @[:J:r;qpﬁﬁ cgﬁgp:ga:ﬁém‘j
onsnobaon:g) qE:ad Earthing Net work aé socbeu:qapdi

Pre- commissioning test

DS close position opé main blade &¢ earth [noe: 5kV Megger [ugo3c:qep5n
400KV DS [sécgic Contact Resitance o ON position ogé o3c:q4 o3olaondi
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wag:-6
Current transformer
9.0 c§odgoadasgodgp:
9.0 Pl 2025 Bus sodepcilqendi
5. Secondary eV Rated current g5 LA, 5A addjza0m§0005r Core type sopa0m

25 oodesnod gescopdieme(mnt: emomolevoni(us sudfpmdulopd
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I"-In_| Core Mumber | Accuracy Class | Pampose

11 kY Feeders

CT Ratio: 1040 — 200 — 4400,
1. | Core | SP20 Orver cumrent & Earth fault Protection
2, | Core 2 0.5 Metering

33 II;'!--r Feeders

CT Ratios: 60 — 120 — 2440, 125 — 250 — 500,
1. | Core ] SP20 Orver current & Earth fault Protection
2. | Cored 0.5 Metenng

11 kY side of 132 KV Class Transformers

| CT Ratios: 200 — 400 - 800, 1200,

1. | Core ] P Differential Protection
2. | Core 2 SpP20 Orhver eurrent & Earth fault Protection
3. | Core 3 0,5 Metering: Indication & Encrgv Meter

33 i»:'q.-" side of 132 KV Class Transforme

rs

CT Ratios: 130 — 300 — 604, 250 — 300,

1. | Core | Ps Differential Protection
2. | Core2 SP20 Ower current & Earth fault Protection
3. | Core 3 0.5/1.0 Metering: Indication
4. | Core 4 0.2 Metering: Main Encrgy Meter
5. | Core 5 0.2 Metenng: Check Energy Meter
132 kV Feeders at 132 kV G55

CT Raties: 100 — 200 — 400, 250 — 304,

1. | Core | s Distance Protection
2. | Core 2 PS £ 5P20 Crver current & Earth fault Protection
3. | Core 3 (.5 Metering: Indication & Energv Meter
132 kY Feeders at 220 KV G585
CT Ratios: 100 — 200 — 400, 250 — 500,
1. | Core | Ps Distance Protection
2. | Core 2 ESs /5P Crver current & Earth fault Protection
3, | Core 3 .5 Metering: Indication & Energy Meter
4, | Core 4 PS / 5P20 Bus Bar Protection

132 KV side of 132 KV class Transformers

CT Ratios: 60 - 120 -

240, 125 — 230 — 500,

1. | Core 1 PS5 Differential Protection
2. | Core 2 P8/ SP20 Ower current & Earth fault Protection
3. | Core 3 (.3 Metering: Indication & Energy Meter
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Mo. | Care Number  Accuracy Class Purpase

132 kYW side of 220 KV class Transformers
C1 Batios: 150 = 3000 = 600, 2540 — SeM).

L. | Core | [ | Diflerential Protection
200 Core 2 Ps 7 5P20 Over current & Farth Dawlt Protection
3. | Corg 3 0,3 Metering: Indication & Energy Meter
d, | Core d FS 7 5P Bus Bar Protection
2H KV Feeders
CT Fatios: 200 — 4000 — 800, HH) — B, _
[. | Core | s Liistance Protwection Main - 1
2 Core 2 P55 Dhistance Protection Main 2, Ower current,
Earth fault and LBRE Protections
3. | Core 3 0.5 Metering
4, | Core 4 Ps Bus Bar Protection (Main Zone)
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