E-TENDER SPECIFICATION

S. No. E- TENDER SPECIFICATION NUMBER
01 BHE/PW/PUR/BWTG6-ELE/2465
FOR

HANDLING AT SITE STORES/STORAGE YARD, TRANSPORTATION TO
SITE OF WORK, COMPLETE ERECTION, CHECKING OF CALIBRATION,
TESTING, ASSISTANCE FOR COMMISSIONING AND HANDING OVER OF
HT/LT POWER TRANSFORMERS, ISOLATED PHASE BUS DUCT FOR
GENERATOR TRANSFORMER, SEGREGATED PHASE BUS DUCT FOR
STATION TRANSFORMER /UNIT AUX. TRANSFORMER, ELECTROSTATIC
PRECIPITATOR, GENERATOR CONTROL & PROTECTION PANELS,
11KV/3.3KV/0.415KV SWITCHGEAR BOARDS /MCC, SOOT BLOWER
SYSTEM, EXCITATION SYSTEM, 220 VOLT BATTERY SYSTEM AND
ELECTRICAL HOIST AND ASSOCIATED EQUIPMENT'S & ASSOCIATED
AUXILIARIES FOR BHUSAWAL TPS, UNIT-6, 1x660 MW, MAHAGENCO
PROJECT.

VOLUME | E- Technical Specifications (Part-2 of 2)




First Angle Projection All Dimensions in 'mm’
000081¢G L0 2 3 4 | 5 6 7 8 9 10 11 12 13 14 15 16
adww N9 NO -
A (D) © (3) A
12000 _—H000"
— /
— N
P = b
+- 1o 4
i 2 : + 11 O © (3) i
F?@-M _ ' @ @ g @ REFERENCE DRAWINGS/DOCS:—
L e O SPACE_FO f .
g iz Ehill 1. TRANSFORMER YARD LAYOUT PE-DC—-415—-100—-E001 REV—RO1
8 |7 _WATER 0 A
N G v BOD | 02 1 e et 2. LAYOUT OF MV SWGR ROOM EL. 35.5M PE-DG—-415-100—-E002 REV—-R0O4
B = ool I J ==l | [~ = I - - - - 5. ELECTRICAL SLD FOR AUXILIARY POWER DISTRIBUTION PE-DC—-415-565—-E001 REV-01 B
2 s oo Hee s 3 s eE—— e % g g s 4. OGA OF ST— 141600050013 REV—02
- - ] 10/ P 5 i o |
& Ay far e : e i — I I 5 i 5. OGA OF UT-— 14560050997 REV—02
@] A oo | p |
Lo E— | gt S 1870 L our 1o st s | ik non L - S zi?x . 6. LAYOUT OF SAT — 01535180000/ REV—-0T
= e 2 5 & s T e 3 p
= R il z 83 : N3 S
28 o 5bD_ - % IE , &3 |.1750 ! 3 | L. 3 ] |
=0 3 2l = W 2 JAT—6CATOT #10MVA 5 | : '
£ 3 ot g 7o I @ W [UAT—BATO2 #10MVA UT—6AE40MVA UT—6B#40MVA
L Lll_J CUTOUT FOR | R8¢ A = = . "’XE O.QM]
- = GROUNDING 8 |L7W: )
o2 COND@(TYF) = ié § il U
> w ® 3¢ - i
$F H Ad :':'.‘L? Lo Z§ %}; ._;.é} - = R é‘i Y 4500 800 1790 A
o N O RT % M e/ T = + [+ 7 ©] © cutour ror 4| [ VIEW-BB
= =BefAT02l N 5 Z N ROUNDING ! - = ==
|<T: 1 C m ~ = - ‘o 'CONDUCTOR(TYP) C
g o M . B = j=|SIDI 72N I -
% E o O 1 R ELL | R 6]45M o m
o s 8 > Wj<adaTo2 ™ N pa fAG<bh O /I
L 7 o 3 M 6H | — A ' i
° i 8 MiToR46F © Tm'égz 2 ulm il 8
Ca © > INHeZ a0 sl | 1884 2 1
xS ™ M%GD & o YA s 2 021 I/C ST—6B(LV1 {i/e sT-8B(Lv2)
% %E A 4 SHIGE doToR © Q 4|6 ! e Py 1 4| 7.8M 7\ F\ I/C ST—SA(LVZ)—\ .
— 5T rid i % T R R —
g E C i + 4 = o adhs j = D + l St — — BD=5 - —P><t <l Traamm——urs — =<l l
w < % - .- | 13 \llTERSF Al ! : 6.6M
= T | w1 e e "
(£ (,:') /7|_1 ; o 8f 152 '8 m!%”( ’ ’:T:\ ’>|<:\ \ \—</c ST—6A(LV1) S Y S
= 2380 =N 7 < oy | N i | Lg1/C ST—6B(LV2)} A
U§J 14 3 M 23 Ja@f é’ " 75?” ! | \——I/C ST—6A(LV1)
5a o F160Ff02 dR ol 1000
= b N s /Pploroag x ot 2 TRF ?1 | 8 o 00T D
ol =< 1 = |5 ~ 3 9
o DO: (@ 150 DIA |FLODR M%SG = % 8 WWF 8 v i B(: g 8 g
2N o cuToUT [(TvP) > S -t o S| |G| wriBosip 0
I © mordee | ] |~ 109 4 T 5 e
P 3 . u 2 S| 1 Q 3
5 Ny | pEssmal 0 8 sy —8%  Zhf s | sT-6a
] Z ol — | R e f -
> 05: @ ,1; ; | = i 506 = = vl é =5 ST—-6B Jf |/C UATBCATO2 |/C ST—68| LV—1
20 W o Z . < 7 \ 12000 1/C UT 68 /
< u WA Z 5100 4 3! ceef 0497 I/C UAT6CATO1 I/C ST6A-LV—1 I/C ST6B—LV—2- |1555 1780 _ / 4300 2115 _ -
E B ,/: 2 i =a 6N = Rid S VIEW AA \ i
@] I(Jﬂ 187D %MP tJ t-p e =R = i VILVV=AMA 1 B.o.sc; M
LL f
P '6 o 1 ~ % LNET/ o I\/ m N = S
gz S it - Tt o T - e i N < =
T 3 i St | &3] = b35]_ 1460 - I o ] ,_"‘ - ——\
f I ] Q @W 1 I’ . | .
g 1%/ P4p3 3000 T 103 324 17 3000 12403 11444 4 5 6 7 = | I\C UT-6A
- = s < i A 870 5150 2340 IkH wmon
E T D 2 5150 § O 35 ) _ 136515 FE_ o e 10500 10500 11000 O“—"l S T ke oo STI6ALVA 25050 086(23.11) 1q .
g E e Gt =] =
o A Tl [T 8 © % © T [0 % = £l 7.8M TO 7.1M % 2403 3000 2403 2324 1750 3000 1444 § ™
N 3 T T, i LTI o " pu
0 i ' 1600 \1300 0 ¢ of70po ¢ o 300/1000{ 2% R4 3 o 0.0M
— n = .
CABLE TRAY WISHRS 5 N > | = § ]
: e I ke N — B RN *g - %BB%DD zen & Eb-2
_ i )< . BD—1 BOD 6.6M
N 15(())'?5035E % # : ;‘\*‘% = * i A J \\:L 66 10 780 = gele -
Py B ; F iGN : 2 2%\| (I/C UT-6B) e VIEW-DD
I Ns. [ : 5900[ >t
—|—+& T = "EL 7.8M TO71M(2I?CO(I?V 1 FT 6B) RS - i i —
6.6 Faster o) . 5841 o :EI E E E i
i ic, T gSlLn 0y P | o
V g i ' = Pl = i i | i i
© 1 1 1 S 1 1 i ™ ™ ™ 1 1
. — % {0 0 | ; - 43 u} {00 Jq.&gi' T [TI7 7T g g F
| 1 s W oo A : E PR '
] ! @ P S A48 : : © | | | | | | : : 3
9 : i 3270} 2500 — Al @ i i o | | | N | i i -
1 ! ! ::« 1 1 [®) 1 1
1 4 7] 1 1 1 1
: . | Pl RILDA: P 2k I P
= = . 0 e Yrerebevreberes X ' ' e 2\ ' '
; | T ] . et 4 Pl e o BRI RIS AN Pl
K 9 K Iy ‘:‘ 1 + 1 1
IRt SIS S E EE ) == ; == EESIE TSI ] |
» = HO <1 <C N N @] - it oo ! /++ ¥ ¥ T+ F 4 ! !
MR < N I et =~ & g k) T N
o Ll s —_ ! 1 !
g Jis o T H1 e el = — o Eo T T i
: = L e B ' | P g | BIl Y1 a
; X Bzl | 1 e i e — et 1 1
¢ d d IS I T : S Serg B g G
H  NGR » | G|~ © NGR - g A7/, il i By
: d 8.2 . 2 e : iy il g S v Bl
: 2695 HV o 4 "@#@ 55 2695 | 1y ' Q7.75M :‘ - : — :H;_ E_z(\]/‘_;
: 3 g ' g = T T
- -— = ;
AP AT WA WA WA WA WA WA (WA WA WA WA WA WA (WA WA WA, N | \_' | | \_' | | \_'
UAT—6CATOT #10MVA . . UAT—6CATO2 #10MVA NGR £ T P I §
o ¢ 7 3 | | ‘ 1 2
— 3 |5 : { o |d| |d| |d| ; /—S;_\H_O_\H_SZEJMQE_Q -
S e 505?%5“__: 7 “ i 3 | | ] | ‘ ~|j:|— — CUT OUT SIZE 1550X650
5 = B ''''' [ J B
(. 150 | : BRRIREY A b e L e
W =420 1235 1365/ 1555
(I | I { ; 3135 3715 3335
B i UT—6A#40MVA | T 6B440MYA 4 8
H 7 I, A A A A A A, = 3 N 10 9 H
F. B. WALL (7.2MH) F. B. WALL (7.2MH) 2 Y N N o
o~ 1o © © ©
¢ \]/ A A | dfe \l/ A
2 T @l | | oo
; .
|
- b e 0.0M .
ﬁr ﬁgw 7.8M_§§ I [N _‘m_____é_BOD 6eM Tht /&
- ' ' : ' L BOD 7.8M | |31 - |
1S oo oo J i Yaui: 1 o 2 (3) WALL CUT-OUT DETAILS
_-"J"_ L W ! A - AT—GATOZ fF1OMVA 11,000 5769
o 2pdo ‘—U f1/c ST-sB(Lv2) | B.5M 16B#40MVA
N 11500 500 - - - e - |- J><] 7.8M 7.8M
- 1235| —uaT-6cATO1 #1oMvA || T 1_ . l_
EL 6:6M TO 7.6M 1/C |41-6A(LV1 I/C ST—BA(LVZ == - oseEmIT + ) e —
6.pM | S.SM)_\ F\ 1 6.6M 1 2 8 4 5 6 7
R 7 7 V7 | ’ . % % Z 2 2 " =~ A v v % % % \ T YT YT VT VT VT YU VI =1 % % % P % v % -—j = Jf == - _l |_:—><—: + -+ => <;ﬂ _‘9%’:5 — ﬁ’ E_
| . W CHANGE IN B.O.D FROM : ' B [ e s . |
g | 8 6.6M TO 7.8M PICAL G Z g . - sgaoma
=]
u TYP. - 3.3kV UNIT AUX 11kV STATIONSWBD-0BB, 11KV STATIONSWBD—-OBED, 11kV UNIT
§ 0 VR | i o | AT 8| | Bk . st 5231
» e z = 10 E SWED-08 2350 _ 1365|1557 aS=
O [/ W)/ ) 0 o 3 60
X 9 2324 1750 o D
d 2 A Lvisipe| ! ! o 1935 I?? 1? 5 3121 053
d q [
_— » y N—CHANGE INKBOD . X Q== 9 I??I S I?l?l s I%Zul A= HE
L ST'S : ] - -1l o FROM 6.6M{TO 7.8»% d ° ! &
' < ' 1641 - 1 ' g 1 2
] L | - Bo . X =1 o X g %
. X X S S 3 e
g ; X ; ; X 3 3 N S N " S S 8
g ] N ; i ] T : : i 3 3 3 2 = 8
’ ﬁ DIRECTION OF WITHGRAWL X @ EDIRSEC ’}OE <iF BWITHI]:RAWL X VIEW-CC R e © © 9 f
3 ’ X i 110l MvA X 3| £
b i E 0.0M C;
: ! i i ! :
g ] = i ! 3
o Zl 4 - =z
FRAMING CUTOUT DETAILS B
2
- 1641 23850 — §
-
2
o
()
A 5
I 2
e e B2 .
o e — - — = — - - - - - P B e 8
= = T = = = = = = = = — ks , M g
K e ————— EchalE == = - e - = ——Php-5 == — = = = - - [ >><<1— —po-azmr— —1 \/<\ K g
% 2393 8220 ) N OT E — 8
= =
Z- 330 UNT AU | 1| F 3.3kV_UNIT AU |~ KV STATION (X|3 P(I) 8
) =0 swao—m—z’i‘\ 2l SWBD-W“’):\ i s:’?:v ?r:ng:q o ol | g
% Z, ZE 3.5M : L~ swBD-0BB~14 8 8 mm 8 1115 | N 1 ) |NSU|_ATOF\) SPAN SHALL BE AS PER STC TEST CONDUCTED ON BUSDUCT §
. x= @ |
* ' | iRE e 2 N1 :
) © O 9 g =
5| 35 15 A NAME OF CUSTOMER  M/S_MAHAGENCO - %
;/;\B_M?/iATM/OZ NAME OF CONSULTANT ~ DCPL 1
°‘“‘] °““‘] m‘] NAME OF PROJECT 1x660MW_BHUSAWAL PROJECT 5
wu REV.[JDATE | ALTERED DISTRIBUTION OF PRINTS BHARAT HEAVY ELECTRICALS LTD CARD <
< 15565 SURAJ . CODE 3
> 3580 2162 14239 19676 27899 01 22.08.19-5Eo =5 2
. (=]
% A.NARAYAN ByH RUDRAPUR - s
2 L DRAWING REVISED AS PER —— ) E
CUSTOMER COMMENTS NO. OF 3
VIEW-E R NN EEM— LAYOUT OF SEGREGATED PHASE s | 02 ||
g DRN | SUSHIL 130519 | v | OOPEF BUSDUCT sHTNO. | 01 | | &
=z 2
o CKD SURAJ 13.05.19 SCALE ORDER / ENQUIRY NO. DRAWING NO. REV. é
O
; orb | A NARAYAN 130510 | BDE - ~ | 17-153-c—1 01531800004 o2a | | ¢
z 1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 15 | 16
SIZE -AO0

y

y




DEVELOPMENT CONSULTANT PVT. LTD.

FIRST ANGLE PR( . . (ALL DIMENSIONS ARE IN mm)
Reviewed only for general conformance with
103 104 105 | 106 | 107 | 108

42020 00 | contract drawings and specifications;
Contractor to be responsible for any error ‘ 152050
and for fulfilment of details requirements of OF TRANSFORMER
contract documents. B

CODE:- 2 (Two) DATE: - 02.12.2019 ‘
DISTRIBUTED BY:— SALONI BELNEKAR 57004100 |

1 Approved 4 | For information only /

Approved Subject lo compliance to commenls, 10a OF CONSERVATOR Q e

|| <9 /[ Proceed wilh manufacturing,‘construction. v Null and Void
" | Rerised document required to be submitted (Not applicable)
afler incorporaling the comments. 15

b=t

a | Not Approved.
3 Resubmission required 206

SEE COVERING LETTER el
LETTER REF.NO.:— 18V06-E-LOT-BHEL-0079

M_119 650+£25

86e 119¢c 71a

—\ —/\ 126 119
- 120

_________\;_______

-
[o]
o

18e
190 81

123a

101c

114b  /

3500

14f

72a

T
A
w
©

A
il
4

1J

3840

ITHE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LTD
IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY.
ol

’; L | 2c o c
|

] 110

ETAL-A : ‘L i 4

18e

. . L3 . . 4 —
SEE DETAIL-A

2564

14

N

@P

i

i
Sl ) A |

4a
DETAIL-C

900

-
[
%i\l 7
900---;--l
I
4]
\
=
. R

REF.WO.NO. 63003-P-517-01
REF.DRG.NO. 3 469 00 01468

114b DETAIL-B % —

B B
590 72a \__80 1343225(JACK POINT) | 1343+25(JACK POINT) 93

703 1200 1200 703 500 1590 1676 (RAIL GAUGE) 1676 (RAIL GAUGE)

1743 (ROLLER CENTER) 1743 (ROLLER CENTER)

A
=
R
3
|

RAIL LEVEL

3806 6187

TYPE OF PRODUCT 4 X 275 MVA, 21/420//3 KV, 1-PH, ONAN/ONAF/OFAF, GENERATOR TRANSFORMER [ |

SIGN.DATE

PROJECT 1 X 660 MW BHUSAWAL UNIT-6

OWNER MSPGCL

BHEL OWNER'S DEVELOPMENT CONSULTANTS PVT. LTD. CONSULTING ENGINEERS VASHI,
DRAWING/DOCUMENT NO | BP-DG-415-301-0001 Q% CONSULTANT NAVI MUMBAI

A[ REV| DATE JALT. REV |DATE |ALT. REV | DATE |ALT. REV | DATE |ALT. | RAKESH |@¥éh W.O.- 68001-A-512-01 TRT 241 soieded oS AT NAME | SIGN | DATE |A
<D. <D. KD KD LK Qoo STATUS OF DRAW|NG|"pR" BHARAT HEAVY ELECTRICALS LTD. BHOPAL [ DRN. RAKESH | @3 | 28.03.19
¢ ¢ ¢ 01 |[14.11.19 ¢ — ADDITIONAL INFORMATION DEPT | CODE | WEIGHT (ki SCALE CHD. LK @we. [ 01.04.19
APPD. APPD. APPD. APPD[LKISS _ |@ue. DISTRIBUTION OF PRINTS 9 S >
SONE SONE SONE = OnE | DRAWING REVISED INDNE WiTH TRE-1, TRM-3 TRE | 406 | ----- (COMP SCALE-11 APPD| LKISS | Que. | 01.0419
CUSTOMER COMMENTS. DG/BSL U-6/2011/T-1/BTG+BOP EPC TITLE/-  QUTLINE GENERAL ARRANGEMENT |DRG. NO| 3469 00 02077|REV-
CONTRACT/SUPPLY/0054 DATED: 07/01/2018 (ELEVATION VIEW) SEET ol of 03 01

101 | 102 103 104 | 105 106 | 107 | 108

PO. NO.

INVENTORY NO.

St



saloni.belnekar
Stamp


FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)

> | 22020 00 69% € | e ! 202 203 | 204 205 206 207 | 208
&
0=
o e e
S8\ | oIttt/ I Il LI I LTI IITIIITIIITIIITIIITC o]
N w |
SE| -
Skl ! SOAK PIT - =
o ° 3000 I
= ! |
= n |
SEl| |
L —
d E | 605 34 | : =3
=z | 103 ‘ " L
; 2 ! = ‘ ] | —
< | \ {l ‘ / | FLANGE DETAIL
% @) | | \\ | // B | OF DRAIN PIPE TERMINAL POINT
= 2 (B
=2 ! - !
< & | R Y |
T2 | A R
TS | I M Ve A f | N - E
m | I3 / ! \
+ |
m | - “ [ 22 ] | \ ¢ OF TRANSFORMER |
L 0 | S| Blw T
O > ©I~P - ‘ |
> < | | . 1152.5 213 L
s | 1500 300 (AT THE HEIGHT
o > OF MIN. 3000 MM |
wl Z [} © g FROM RAIL LEVEL)
[ | ol o|® & OF CONSERVATOR
(@) S| ©|©
Tk : .= e | :
vy T = - B
w3 ! ! Lacheal ;» &N |
= | | 215 37 TN N
= cam—l iy
w | =] mskas 1 il / b
20 & = ! ; AR ‘/, ’,
22 : / i WL/ WL .
z2 | : g | N \\E .
= X|p ! <2 o — D
>0 | Q2 o ‘
= o ‘
8= . =B g L
a 5 ol S SE - 101b
0w 8 X o ey ———————
Ix | o g -
- R 0 115
Za 1 g ~ = DETALD @
- iy e i I
ou I S i - 27 |
z 3 S il e A I N
QL | @ T | AT I
E o ! ! | LA |
< 1 Q ’ T T j
=5 3 Ge ]
s > | N BN E;;‘g~ -
o N 11
w = i |
z 9% | | 4
=2 ~ [ 18d !
w = I ol o =
EElc | I 3| 23 L | c
12 48 u
- % | L I | |
N [ H 51 e !
0 o QIRe DIRECTION
a © OF H.V.SIDE HV SIDE
(v') 8 | — WITHDRAWAL —_— |
= | l 650 |
8 6187 1770 2766 |
g g | 3700
Zz 10) | !
g X | 8090 |
=)
TS | 4098 13000 3474 |
W W
Tl | 20575+100 ! B
|
|
i e e e e |
'_
5
5 NOTE: 1. COMPLETE PIPING TILL BURNT OIL PIT SHALL BE SUPPLIED BY BHEL, BHOPAL. —
= - TYPE OF PRODUCT 4 X 275 MVA, 21/4201/3 KV, 1-PH, ONAN/ONAF/OFAF, GENERATOR TRANSFORMER ||
» 2. THE ONLINE DGA SHALL BE MOUNTED ON THE VALVE (ITEM NO.-14a) AND ALSO p— pE P ————
SUPPORTED BY THE SUPPORT STRUCTURE PROVIDED ON THE TANK WALL.
3. ORIENTATION OF COOLER CONTROL CABINET (CCC) TO SUIT THE SITE. i ) OWNER MsPGeL
G DRAWINGB/:::ICE)LCUMENT No | BP-DG-415-301-0001 Eg RS ANt | DEVELOPMENT CONSULTANTS PVT. LTD. CONSULTING ENGINEERS VASHI,
1 NAVI MUMBAI
f Al REV] DATE JALT. REV [DATE [ALT. REV | DATE [ALT. REV | DATE [ALT. | RAKESH | @¥h W.0.- 68001-A-512-01 IRT B! Soifdedmed forfics Hare NAME SIGN | DATE |A
r CKD. CKD. CKD. CKD. | LK @u} ADDITIONAL INFORMATION STATUS OF DRAWINGl"PR" BHARAT HEAVY ELECTRICALS LTD. BHOPAL | DRN. RAKESH m 28.03.19
e APPD. APPD. APPD. 01 14119 e T Triss G DISTRIBUTION OF PRINTS | DEPT | CODE | WEIGHT(kg) | _ SCALE | cp | K @ue. | 01.04.19
5 ZONE ZONE ZONE ZONE | DRAWING REVISED INLINE WITH [TRE-1, TRM 3 TRE | 406 ] - covp.scae ] 7| APPD| LKISS Quo. | 01,0419
= CUSTOMER COMMENTS. PO.NO. | DG/BSL U-6/2011/T-1/BTG+BOP EPC TITLE/-  QUTLINE GENERAL ARRANGEMENT |DRG. NO|3 469 00 02077 |REV-
z "2 | CONTRACT/SUPPLY/0054 DATED: 07/01/2018 (PLAN VIEW) STEET 02 OF 03 01
201 | 202 203 204 | 205 206 | 207 | 208




FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

> [ 22020 00 69 € | ‘ON ‘94a ! 302 | 303 304 305 306 307 | 308
<
g 251550
Ho ' D
7 o
L
A T |
(<-):) [
[
25 F F
==
n
Ow / H.V. BUSHING
W & = WEIGHT 1000 KG g
wE 26a ! ) §
N Z / < 3
> Wi 14e 86a 86b ! -
j i _ — — & TOP TANK
TP / WT. 19 TONNES
= 2 i APPROX.
< £ 79a 1 ’ N
2 o m
| &
HE| / : i
5 2l g
L ! N N
S > / g < OF TR
ez 126 / o S
W% “‘ / LIFTING LUG S S
% z % FOR CORE ASSY\ p .
X Z H = ! —
o > 8 10° 0 al
w Z N L 1
T S
=9 g
E x 5 N\ CORE & COIL ASSY. 5
z 2 150 ) © \\ F S
S x|y T _ 149 = b
3 o \
S : ‘
(@] |:| \i \\‘ B
a o 102 | . 3 q b : = l_| |_4
28 1 il Wl 7 B
C o "{‘J ”‘l[ } N BOTTOM TANK
Z N ] 1 o ? N i
Ow | i = ‘ —
2 8 H T4a | -J L oo ot | UNTANKING DISCONNECTION—HV BUSHING |
'C:) o \ \ = iid I
< - b & \ BLANKING PLATE
S5 164 3,9 25a1 Jl- ‘
L= RPN | 40 TOP TANK COVER L
- n BOSS M16
z 3 ! 4a 50 _, 50 STAINLESS STEEL
mE | / ON "A" FRAME
= E|c ‘ ol o 2 c
| of of 2
-~ 8 w| © 1 § § H HARDWARES" «
C,E s H oA § ‘ _ 48 3| = g PRESS BOARD SHEET END ERAME [ 08| 3 @
52 é =k DETAIL—'D’ CROSS BEAM | | o
a o 14a CLAMPING OF CORE WITH TANK COVER L/ | 3
1) % | | 14¢ / BOSS M16 STAINLESS STEEL | |
S~ — ON FAN SUPPORT. RL. [T 1
2% BOTTOM TANK DETAIL — B
g e | DETAIL — "C”
RO 25a2
g g J_ D Yo
. g e A\ % \/\
o 101a G ™~ 2XM12 NOTE:-
¥ o
B 7 45 22.5 1. FOR NOTES, REFERENCE DRAWINGS, DETAILS OF WEIGHT & B
o
M/ o OIL QUANTITES ANDPART LIST, REFER DRG. NO. 34520001016
= RAIL LEVEL
3
z RAIL LEVEL DETAIL—A
O EARTHING TERMINAL PLATE TYPE OF PRODUCT 4X 275 MVA, 21/420//3 KV, 1-PH, ONAN/ONAF/OFAF, GENERATOR TRANSFORMER ||
n
871.5 871.5 PROJECT 1X 660 MW BHUSAWAL UNIT-6
ROLLER CENTER | ROLLER CENTER
1595425 1595425
JACK POINT JACK POINT mspect
. BHEL 2 | OWNER'S DEVELOPMENT CONSULTANTS PVT. LTD. CONSULTING ENGINEERS VASHI,
o) DRAWING/DOCUMENT No | BP-DG-415-301-0001 ; | CONSULTANT NAVI MUMBAI
f A| REV[ DATE [ALT. REV [DATE [ALT. REV | DATE JALT. REV | DATE [ALT. | RAKESH | @ W.0.- 68001-A-512-01 R AT e W NAME SIGN | DATE |A
"PR" BHARAT HEAVY ELECTRICALS LTD. BHOPAL | RAKESH 03,
ﬂof CKD. CKD. CKD. o1 141119 CKD. | LK Q‘} ADDITIONAL INFORMATION STATUS OF DRAWlNGl PR | DRN = S m 28.03.19
= APPD. APPD. APPD. M1 T IRiss Cuus. DISTRIBUTION OF PRINTS | DEPT | CODE | WEIGHT(kg) |  SCALE EENER Qe | 010419
Z | [ZONE ZONE ZONE TRE-1, TRM-3 TRE | 406  ----- lcomp.scaLe-1:1] I \&/[ apPD.[ LK/SS @uo. | 01.04.19
w ZONE | DRAWING REVISED INLINE WITH = W
= CUSTOMER COMMENTS. PO.NO. | DG/BSL U-6/2011/T-1/BTG+BOP EPC TITLE/-  QUTLINE GENERAL ARRANGEMENT |DRG. N0|3 469 00 02077|REV:
z CONTRACT/SUPPLY/0054 DATED: 07/01/2018 (END VIEW) SHEET 03 OF 03 01
301 302 303 304 [ 305 306 [ 307 308




Removal of Materials in Old Raw Water Pump House

Sl. No. Equipment Quantity Dimentions
1830mm
1 MCC PANEL 1SET
1050mm Height 2500mm
5285mm 5285mm
500mm
12400mm
Length 1000mm
2
CONTROL PANEL 1 No.
Height
2700mm
Thickness 400mm
3
LDB WALL MOUNTED |1 No.
Length 470mm
Height
850mm
Thickness 100mm

DRG No

. : BHEL-WR-REM-01




4
JB FOR LIGHTING
WALL MOUNTED 1 No.
Length 470mm
Height
850mm
5 PERFORATED CABLE TRAYS
600W Lumpsum
150W Lumpsum
350W Lumpsum
6 LADDER TYPE CABLE TRAYS
600W Lumpsum
7 POWER CABLES
1Cx230sgmm Lumpsum
3Cx120sgmm Lumpsum
3Cx6sgmm Lumpsum
4Cx1.5/2.5sgmm Lumpsum
4Cx16sgmm Lumpsum
8 CONTROL CABLES
VARIOUS SIZES Lumpsum
9
STRUCTURAL STEEL |Lumpsum
10 Gl CONDUTE 3/4"
Lumpsum
11 TUBE LIGHT FITTING
Lumpsum

Thickness 100mm

DRG No. : BHEL-WR-REM-01




™~ ¢ m_,!_,
i % FIRST ANGLE PROJECTION ALL DIMENSIONS ARE IN MM 3 3 _ 15
kg w 12 13
T 7 5 6 7 8 9 10 L “ON ONIMVNA S HINOLSND
T00H-G9G—-GT¥—DA-Wd 2 3
"ON ONIMVNA
400 kv SWITCH YARD
400 kV SWITCH YARD " EGEND
POSITION OF 400 KV SWITCH YARD A
__ CUSTOMER(MAHAGENCO) SCOPE ( : ) GENERATOR —To—fi EARTH SWITCH A
e e BHEL SCOPE
FRN A MER(MAHAGENCO) SCOPE - - i
A R | CUSTOMER(MAMAGENCO) ScoPe |\ _ _ _ LIGHTNING ARRESTOR |3 Toka, SRy o R[] TRANSFORMER ' DRAWOUT FACILITY
@ y BHEL SCOPE LIGHTNING ARRESTOR =
0
FOR501KASEC 10KA, 330KV STATION TRANSFORMER (ST—1) » 1
SFORMER (GT-6) MVA, ONAF, 400/11.5/11.5 KV PARAMETER SAME AS ST—2 = CIRCUIT BREAKER 1 EARTHING
» ONAF/ONAN, YNynOynO, =
3x1PH 275/220/165WA3Z021Kv, OFAF/ONAF/ONAN 7=21%, (HV—LV1), 21% (HV—LVZ) AND \i SWITCH ||
Ynd11, OFF CIRCUIT TAP CHANGER, +5% 38% MIN. (LV1—-LV2) AT 110MVA BASE RESISTOR
IN STEPS OF 2.5% T 1 OLTC, £10% IN STEPS OF 1.25% ON HV SIDE n
- Z=13.5% ifi i NGR NGR NGR \? ISOLATOR
250004 JI! "\ 150004, BUSDUCT (DELTA RUN) %‘ ifi i 3004, 10 2008, 008 os. ﬂ LINK
____________ | {y——— 10 SECS., ﬁ HHEE ﬁ 10 SEcs., 22.13 OHM 22.13 OHM CONTACTOR
________ i | |
|rr ——————————————————— A Al 22.13 OHM i! !i _22130HM
! Ifi - i if!
e - I\ 32004, COMMON TAP OFF |, il i
£ e BUSUCT ==~~~ ! il ; : : ; FUSE IEI SFU 5
21 kY I ! il I HEEHF
1l | | |
® i DT e (D) | GENERATOR #6 h I @ MOTOR
B 1 g, 21 061kV BE0MW, 21KV, 3Ph il ili il
170kA FOR 1 SECOND (IPBD MAIN RUN) I SN2/ S =085, X=202% (saT) i I —E=]  LIGHTNING ARRESTOR
ii S0z, PF=085, ¥=202% (A1) | 1 I {0 N S SDUCT CONNECTIONS
295kA FOR 1 SECOND (IPBD TAP OFF) I I nggDUCT j STATIC EXCITATION | I T L IP BU
| 1 11 ilr
I 1 -
i} _____ i i il IiDisisioot Sp BUSDUCT CONNECTIONS
1 I HEEHF
i I I i ! I ]
! HHEHF Uy S S —
i NGT - 0 e e e e il =———— v BUSDUCT CONNECTIONS
I : DRY TYPE 0.6280hms, 450A for il r'_ ....................................................... ! i i
I il 175 KVA FOR 5 MIN. 5 min, 250V 16008 |1 if; il CABLE CONNECTIONS
[}e1600A 13.5kV/240V = I I il i
if (VOLT CLASS 22/1.1KV, il ! i (NC) NORMALLY CLOSED BREAKER
I AN, 1 Ph., 50Hz) it :I 35004 1
— i UNIT TRANSF. (UT—=6B) !li_3500A iI A C/0 FACILITY WITHOUT SYNCHRO—CHECK RELAY
TR, ifi I|' ‘PARAMETER SAME AS UT—6A 1 — i AUTO SLOW ¢/ .
ONAN /ONAF, 1, HH H
ON LéAD TAPD&ARGER +10% i iI ® AUTO FAST BUS TRANSFER THROUGH BTS
onweee 2 = R | 2_59%'_"_"_"_"_"_"_"_"_"T;T;T;T;T;T;TLTL. ili
ON HV SIDE e e e e e e e e e e e e e e i
c 7=11.5% NGR Il il ® AUTO SLOW BUS TRANSFER THROUGH BTS
25004 |1 3004, !-J—E—J: i il
- i 10 SECS Ifi = (! ili ® PLANNED C/O FACILITY WITH MOMENTARY PARALLELING
i | = 22.13 OHM _I-l | | —. ! i i I]_Ei
LIGHTNING ARRESTOR:{: : HE T H : il |
10KkA, 12kV (TYP.) !]_E_-l. Irr il Hi il | L ‘-ODUNE PT HE LINE PTOD—-)— ® SYNCHRONISING FACILITY B
LINE P'rC]D—-)i—i : . ® We e ® . ® i c ® Nc|§] |i| A TWO OUT OF THREE CAN BE CLOSED
W NG F ®
LR ®0 & ﬁ]E |§]F @F ﬁ] |§] [gE A A (ELECTRICAL INTERLOCK)
- @ gs]z ®6 E &S T T ® R BOARD® TO?; 11 KV, 35004 STATION| SWITCH BOARDT 0BB T11KV, STATIONTSWITCH BOARD — OBC T 1 KV,STATION SWITCHTBOARD 0BD
- » ST — - —
44KA, 11 KV, 2500 A, UNIT SWITCH BOARD — 6BA T T 11 KV, 2500 A, UNIT SWITCH BOARD 6BB 11 KV, {3500A) J\ ,L ,L rL rL l ,L J\ rL J\ rL ,L ,L ,L l ’L ’L rL a ONE OUT OF TWO CAN BE CLOSED
3 SECOND T T T T T 1 I {L l T 1 1 Lol J\ O O O O Y O A Jt ) S S A G LoDk $ |§] [? [il é é 0 [ﬁ [ﬁ [? [il @A [?A s Fle |§]A A Bl Kl [ilA [ils é (ELECTRICAL INTERLOCK)
A B B A A A A A A B [{lA Fold—1
A A A A A B A A a [ilﬁ [?A [ilA é [ilA [ilA [ilA [?A [?A [?A [ilA [ilA [ilA [?A : [ilA [ilA [?A é Eil @ |§] |§] v ¢ 3 \V V] 3 \V -4 Y v ¥ BUS PT D
e B g U el B o L, L3 8 b4l v YooY e BUS PT BUS PT o . = TWO OUT OF THREE CAN BE CLOSED
Fold—1 Y Y Y Y YTTT Bu FT s” & T g E BUS PT g é B R L g 5 o & o (MECHANICAL INTERLOCK)
= E oW S g > = ) < I-u 8 £ B
D pi i e %8 9 B = 2 5 5 35 % 5 ° 8 B2 o zy & E 8 B, BB
8 =H wi ou gg & k& & 2% B .8 BEZE B g B 80 E2 o5 o & g E 5B 88 %5, £ ONE OUT OF THREE CAN BE CLOSED
(7] 4= 22 o5 L o 29 <f§ oS 2o S W8 2@ F = Ly S 9 @ E do 25 Zo @ z° E ¢ N
(TYP.) & £ .8 g &_ °on Lo 2R 38 22 VR 22 0w 52 3 St Es ER a% |9 S (ELECTRICAL INTERLOCK)
REFER TABLE_1 FOR  DISTRIBUTION ok MOTOR (TYP.) 52 B4 w2k 32z &8 E. o Ex-z. 3. ¥ % <8 £ .7 3%g % g5 & g SF Ep & ¥
UAT—6CATO UAT—6CATO2 REFER TABLE—1 FOR DISTRIBUTION gg g g 3‘.‘_@ =8 So o Zx GE HE B &5 6 -° 3= 5& o g - g EE EgE g
4) (sex TABLE-3 (SEE TABLE-3 < BE o @ —
FOR DETAILS) FOR DETAILS) FROM OBA BOARD FROM OBC BOARD
] 20504 | 300 300A I|l_2250a LNE PT FROM OBA BOARD FROM OBC BOARD l—(——OO LINE PT J:("OO LNE PT
il [/ 38%ecs., 10 secs, [ 1! - =—CDUNE FT ~&COUNe PT =CDUNE PT =—CDLUNE PT
uNe PTAD-D4l| I 6.64 OHM 6.64 OHM &GO LNE OCATO1 (see 1502 P A =COLNE PT A[?A A
S| Alle A
®¢|D SR bomis) FOR DETAILS) A [§|A |§]A [%] a J 11KV, 630A, FGD SWBD #OBH &
4 HE 11KV, 630A, ASH HANDLING SWBD #O0BE A N 11KV, {1000A, JCOAL HANDLING SWBD #O0BF v Aallla "
®T 5.3V, 2250A, UNIT AUX. SWITCH BOARD # 6 64 o | ¥ Crg hd TT Q=S T T T 1T ,L TT & 11KV, 630A, FIRE & RAW WATER SWBD #086 J, T T T 1 A L L L X L4 E
3 L 1 2] T oBLE IS B T e T L1 TYEIEEE TIL L 1271 L 113 O S
G - o b0 b D ERAME SBRb bR T Hi0e : 13 a3
8 40KA, é @A |§]A ®06 [ﬁ [il ® ® A Ul Ul U, UR U UV (VU USR] [UBERURERUR (VARV} é [?A A [ilA A A A UA A Eox x &
8& 3 SECOND 3 @A A 33KV, B30A STATION AUXILARY ()bl 4 X E o . @ & = £ x . o o of RUR VR &2, Y g
s, BUS PT  spaRE SPARE  BUS PT SWBD_f0CA ¥ 3 E o» 2 L5 o 5 J 9 ed o g 3 2 « BT & AR E e | & g E 2 =4 = i S =
= (MOTOR) (MOTOR) A T T -g; T T 1L g\ 2 2 B 5 & 2 | |58 2 g W Ig Fg 9, S 2% 25 | o A5l 0 % 3 N g 2 g oy E g F o o5
N z S h 6 S z 28y 9% « £ Eg= O Su g3 @3 % 53 5= 2 S MY oo S @ el = z TSR
<0 x & Zu =4 5 o e Bk O EX EE 28 8 Fx Fk g Kk zk [ 235 S z & B, & xYy X 3 A F u EH |
O, A e =0 sh oz e 66 69 5 S -9 &H wht S 9O g 0Q o9 ai | 22 &5 N 2y ga 3 2 z ) Su
] (Tve.) [?A é [ilA ®© 8 Z 3 Fr kg S Yo = 85 35 Fb ek B35 85 | = obod & 5 58 g s£e 2H SE L5 25 us 28 of
=P | U Z 3 wo E = a2 o o« 82 32 u i Oz Oz x TZ I2Z i go 22 xh  FE j=3n] (nE ge ng 88 sSE %
ﬁé — REFER TABLE—2A FOR DISTRIBUTION ©  BUS PT BUS PT g 2 - g € "‘E OE °§ i §§ §§ g " SESE| YOEOE wo | BT L 58 88 w g8 o8 83 oS &
. g 5 s & & £ A Q o ] o« b E Ex = il % Cw O% L Ox
3= g S 2 < 2 g 5 | =F FF wy By &
- g | SCI B o
2 i a8
J5E Gt REFER TABLE—2A FOR DISTRIBUTION G vocron 0CETO1 - TASEF%Z
< QoccTo1 -3 =
= %é (SEE TA%?_E?; (SEE TAgl(_:EBIgZ (SEE TABLE-3 (SEE TABLE-3 0CDTO1 0CDT02 (?55 BA.._f’r';.ELs) FOR DETAILS) F
é..sg FOR DETAILS) FOR DETAILS) FOR DETALS) [ FOR DETAILS) 1| (%E 'II'JAI:_BI_II.\IEILS:; (Egg BAI?I'II_NII-:LS:; : i ;
z 5°|F 6DDT02 6DCT02 6DATO2 ili i|i 16008 i[i__1600a | 3004, : 3004, i
St 6DATO1 6DCTO1 6DDTO1 6DHTO1 Hi 300A, H i 300A, Hh ili 10 SECS.,, 10 SECS., Hh
o OOA 300, HH HE
p-S- A A A A 4 4 10 308, {16 UNE P 10 3865, ||i1600A ses o 1! ~CDUNE PT vy !q!{. QDUNE PT 10 2008 R jlic30 10 2004 [ jlieB308 6.64 OHM IC-—OOLINE PT 6.64 oM L [r&CDUNE PT
a i . M : . M HH - HH
E zg I T 6.64 OHM L i[f =D 6.64 OH J&COUNE PT S h 6.64 OHM L [l UNE PT 664 OHM I [r&-CDUNE PT A[?A Ali] A
£ - - - HR HR HE Aafllc
é:'i I i m ili i i A[?c 3.3k, 1600AD %%BHANDUNG A|§] c A@c 3.3K, 16008 ci%A(l:_cHANDLING b allla Alg] A Jd, 33KV, 630A FGD SWBD fOCE L, H
-3 HE HH HH HR ili ili
£3t I i i o - T T T B S L R T O P or on &4 % oq
SERL I I I il il il ? * i v = ¢+ & &% 101 iR 2~ * @é
g, il il ili R A [?A [?A - [? A @ i 4
© BHEL—ISG SCOPE BHEL—-ISG SC & U A A A A PT x BUS PT
0w > U) <3 [V BUS o
=3 REFER SH—2 FOR DISTRIBUTION BUS PT & o % BUS PT BUS PT g BUS PT 4 g grz g «
=2 8 W = BUS PT u
£5 n.ﬁ gﬁ %ﬁ ES x 3% W 'no_:n: & I%—:n: EB - EE
c3 3. =3 S, wh 5 =~ e~ @8 B ola Qu B oz 3 & G
Q L o 4] 5
28 S b €T g7 gogE =g og ee  xp w g i ~ wil & 5E GE &%
55 —~ aF % s og ar & “‘E 5& 5& o« x wpd x> x ! ] Q e |
£ 415 v A S— g & g€ ¢ 2f g = = SE & & 33 33 & E—2A FOR DISTRIBUTION
'Eé ° SOkA i g | | b . | = EISTRIBUT|ION T
2% 1 SECOND FOR S. NO. TRANSFORMER 1D SERVICE RATING/PARAMETERS I ———— i seaem—— AR TR SR TR
3
€ BREAKER PROTECTED
11/3.45 kV, 10MVA
= 0.2 SECOND FOR ONAN, Dyn11, Z=9%, .
FUSE PROTECTED 6CATO1, 6CATOZ UNIT AUX. TRANSFORMER OFF KT AP OrANGER 1 BUS DUCTS ARE OF FOLLOWING TYPE : H
1 +5% IN STEPS OF 2.5% | GENERATOR SYSTEM (21 k) ISOLATED PHASE BUSDUCT
JABLE—1 : | SEGREGATED PHASE BUSDUCT
11KV MOTORS MEDIUM VOLTAGE SYSTEM (11 kV & 3.3 V)
] 11/3.45 V, 2.0MVA | | LOW VOLTAGE SYSTEM (415 V) NON—SEGREGATED PHASE BUSDUCT
(1OOOKW & ABOVE) OCATO1, OCATO2 STN. AUX. TRANSFORMER ONAN, Dyn11, Z=6%
QUANTITY 2 OCETO1, OCETOZ2 FGD AUX. TRANSFORMER A\ To% N STEPS OF 255 | | 2 11KV AND 3.3KV SYSTEM ARE 3Ph, 3W, 50 Hz.; 415V SYSTEM IS 3Ph, 4W, 50 Hz EXCEPT
SN0y DRVE 1 eBAT 688 0BB[0BD [0BH—A [0BH—B|0BF | RATING ' : £5% IN STEPS °FA2'5" | | EMERGENCY BOARD WHICH IS 3Ph, 3W, 50 Hz.
1. [MDBFP T = 77 10000 | A\ Sl gy TSMES : | 3 2 X 30% , MOTOR DRIVEN BFP IS PROVIDED FOR STARTING AND STANDBY OPERATION.
2 1 1 10400 | A\ 3 0CBTO1, OCBT02 AHP TRANSFORMER OFF CKT. TAP CHANGER | ] y
- |ID FAN +5% IN STEPS OF 2.5% ACILITY
3600 | AT Ta | 4  CHANGEOVER F,
H 3. |PA FAN [ 11/3.45 kY, 6.3MVA GiTiD 415V chCE%ER SWGR—1 | (A) 11kV SYSTEM UNIT & STATION BUSES EMPLOY FAST BUS TRANSFER SCHEME FOR
4. |cw PUMP [ 3200 | A\ acCTo1, 0CCTOR CHP TRANSFORMER OFF akr AP CHANGER | 415V REMOTE ASH SLO SWGR RESTORATION OF SUPPLY FROM THE STATION BUS IN CASE OF SUPPLY FAILURE FROM
5 T 1 1650 4 cerot. Yo N steps oS o a a A Ay A T4 [?A | RESPECTIVE UNIT/STATION TRANSFORMER. MANUAL LIVE CHANGEOVER WITH CHECK Fold—9
~ |FD FAN 200 | A\ | A\ 415V CHP CRUSHER SWGR—2 y | SYNCHRONISATION AND SLOW AUTO CHANGEOVER FACILITY AS A BACK—UP TO FAST AUTO
6. |CEP 2 T T T T CHANGEOVER IS ALSO PROVIDED FOR THESE BUSES.
11/3.45 KV, 1.0MVA | A AT
Fold—9 = 415V AWPH SWGR GEOVER
ULATION 1180 0CDTO1, 0CDTO2 FIRE WATER TRANSFORMER pokar B SN e |§] et | 3.3KV BUS(6CA & OCA) EMPLOY FAST BUS TRANSFER SCHEME IN B/C. MANUAL LIVE CHAN ||
7. |Rowps § i A s 255 N 'sTeps OF 5% | C-%ED T 4157 WAGON TRIPLER SWGR~1 A® WITH CHEC(K SYNC. BE)rWEEN I/C & B/C, AS WELL AS AUTOMATIC SLOW CHANGEOVER IS ALSO PROVIDED.
2 | 1250 | | ALL OTHER 3.3kV SYSTEM BUSES ARE PROVIDED WITH MANUAL LIVE CHANGEOVER WITH CHECK
] /N | 8 |CRUSHER MTR 11v/433 V, 2500KVA (=5 | SYNCHRONISATION BETWEEN 1/C & B/C, AS WELL AS AUTOMATIC SLOW CHANGEOVER IN B/C THROUGH DCS.
| WAGON TRIPLER SWGR-2
ODATO1, ODATO2 STN. SERVICE TRANSFORMER AN, Dyn11, Z=10 %, | 415V | (C) ALL 415V SYSTEM BUS INCOMERS FED FROM TRANEI\II:(?E(';AVEERRS (Péng'égv'l%[) 1W'TE',"/C & 1/c-2)
6 ' OFF CKT. TAP CHANGER E MANUAL DEAD BUS CLOSING AND MANUAL LIVE CH -1, -
6DKTO1, 6DKTO2 /A\ FeD SERVICE TRANSFORMER 5% IN STEPS OF 2.5% : LIST OF AHP & CHP LT SERVICE TRANSFORMERS (ISG SCOPE) A\ | FACILITY THROUGH DCS. BUS—COUPLERS ARE PROVIDED WITH AUTO—-CLOSING FACILITY.
JABLE—2A 11kV/433 V, 2000kVA S NO. TRANSFORMER 1D TENTATIVE RATING 5 INTERLOCKING
5.3KV_UNIT/STN/FGD/FIRE WATER SWITCHGEAR (3.3KV MOTORS AN, Dynt1, Z=10 %, | | THE 11K, 3.3KV & 415V SWICHBOARDS/NCC ARE PROVIDED WTH POSITIVE ELECTRICAL INTERLOCKING '
(BELOW 1000KW) 7 TURBINE SERVICE TRANSFORMER OFF CKT. TAP CHANGER TO ENSURE THAT DIFFERENT POWER SUPPLY SOURCES ARE NOT OP
| RATINGS BDATOT, 6DATOZ 5% IN STEPS OF 2.5% | 1 AWPH TRANSFORMER 2500KVA | FOR PROLONGED DURATION TO AVOID FAULT LEVEL EXCEEDING THE DESIGNATED
S.NO|  DRIVE QUANTITY (KW) | A | SWITCHBOARD CAPABILITY, EXCEPT DURING MOMENTARY PARALLELING IN CASE OF ON
2. REMOTE ASH SILO TRANSFORMER 750KVA LOAD LIVE CHANGEOVER, WHERE PROVIDED.
6CA—A | 6cA—BJoca—A[ocA—B] ocD—AlocD—B | ocE—AJocE—B 11KV/433 V_-1 35:°WA | RS RATED ABOVE 160KW
8 6DBTO1, 6DBT02 BOILER SERVICE TRANSFORMER AN, Dynti, Z=10 %, | 950KVA 6  MOTORS RATED 1000kW & ABOVE ARE CONNECTED TO 11 kV SYSTEM, MOTO!
1. |ACW PuMP 1 1 620 ' OFF CKT. TAP CHANGER 3 HCSD PUMP VFD TRANSFORMER | AND BELOW 1000kW ARE CONNECTED TO 3.3kV SYSTEM AND MOTORS RATED UPTO 160KW ARE
P ! 830 | A\ “o% W TS OF 2o | | CONNECTED TO 415 V SYSTEM. MOTORS RATINGS ARE TENTATIVE AND SHALL BE AS PER ACTUAL REQUIREMENTS. |
2. |BCW PUM - - VA/2000KVA
3-_|BOILER FILL PUMP| L 180 433 V. 2000 | * CHP CRUSHER TRANSFORMER —1/2 2500k = 7 LT SUPPLY FEEDERS RATED 630A & ABOVE ARE ACB CONTROLLED AND BELOW 630A SHALL BE SFU CONTROLLED.
] 4 4 4 807 9 6DCTO1, 6DDTO1, GDETO1, 6DFTO1, GDHTO1, 6DJTO1 ESP SERVICE TRANSFORMER gﬁ; %yg“m?éﬂ,\ﬁgm | ON TRIPPLER TRANSFORMER— 1/2 2000KVA | LT MOTORS RATED 90KW & ABOVE SHALL BE ACB CONTROLLED.
- |MILL MmOTOR : . WAG -
5 SSOR 2 ! 390 O O R o oo, ORI STEPS OF 2o | ° | 8  THE RATINGS OF MV CIRCUIT BREAKERS ARE DENOTED BY AN ALPHABET ON THE RIGHT HAND SIDE OF THE BREAKERS
- _|lA COMPRE 90 | s STACKER RECLAMER TRANSFORMER 800KVA | AND THE CORRESPONDING AMPERE RATING IS INDICATED IN TABLE-5.
6. 1 2 11kv/433 V, 1000kVA .
SA COMPRESSOR 230 10 e BHEL—ISG SCOPE ] 9 LT DISTRIBUTION SHOWN IS PRELIMINARY. THE FINAL RATING AND QUANTITY OF LV SERVICE
7. [HYDRANT PUMP ! ! 0DDTO1, ODDT02 SERVICE BUILDING TRANSFORMER OFF CKT. TAP CHANGER - - - PO 2ME TRANSFORMERS /SWITCHBOARDS/MCCs/DBs SHALL BE AS PER ACTUAL REQUIREMENTS. J
1 — 230 +5% IN STEPS OF 2.5% _
8. |SPRAY PUMP JABLE—4A TABLE=S 10 EQUIPMENT RATINGS INDICATED ARE AT 50°C AMBIENT TEMPERATURE.
J 9. |OXIDATION BLOWER 1 ! 710 |A\ 1A L“V{,jﬁ;”1v'z‘=§°c,’;k"“ T
10. |WET BALL MILL ! ! 425_|A\ 1 ODETOT, ODETO2 FIRE WATER P/H TRANSFORMER OFF CKT. TAP CHANGER BOARD DESCRIPTION LOCATION S:NO. | DESIGNATION RATING (A) 11 FOR SIZING CALCULATIONS OF EQUIPMENTS, REFER DOCUMENT:— DESIGN CALCULATIONS FOR GENERATOR &
T P 1 1 160 |A 0DCTO1, 0DCTO2 /A\ FGD COMMON TRANSFORMER +5% IN STEPS OF 2.5% S. No. (PE-DC—415-565—E002)
- | VACCUUM_PUM 1 A 630 12 DETAILED LT DISTRIBUTION ARRANGEMENT FOR ESP (DOWNSTREAM OF LTMSBs) SHALL BE AS PER BHEL—RANIPET DRGS.
11kV/433 V, 1000kVA ) ON |
_ AN, /Dyn11. =6 %, 1. 11KV UNIT SWITCHBOARD # 6BA/6BB MV SWITCHGEAR ROOM 3.5MTR A A 13 CONNECTION FROM EXCITATION TRF TO EXCITATION CUBICLE & FIELD BKR CAN BE THROUGH BUSDUCT/CABLE BASED
TABLE—2B TRANSFORMER HANGER 2, B 1000 LAYOUT FEASIBILITY.
A EAR (3.3KV MOTORS ODFTO1, ODFTO2 LIGHTING OFF CKT. TAP C
- 3'3KVWA":FC’)O%HK\F;V SWITCHG - 12 +5% IN STEPS OF 2.5% 4\ 14 DETALED LT DISTRIBUTION ARRANGEMENT FOR AP AND CHP SYSTEM SHALL BE AS PER BHEL-ISG DRGS.
(BELO ) R c 1600 SYSTI NGEMENT.
RATINGS 2. 11KV STATION SWITCHBOARD # OBA/0BB/0OBC/0BD MV SWITCHGEAR ROOM 3.SMTR 3 15 BHEL—EDN DOCUMENTATION SHALL BE REFERRED FOR 24V DC AND UPS EM DISTRIBUTION ARRAI .
i kil (o) B 2 “ °
0CB—A|0CB-B| 0CC—Al0CC—B 13 0DBTO1, ODBT02 DM PLANT TRANSFORMER OFF CKT. TAP CHANGER 2500 MAHARASHTRA STATE POWER GENERATION CO. LTD.
1. [CONVEYING AR COMP 2 [ 1 500 o N STERS O 2% 3 3.3/ UNIT AUX. SWITCHBOARD # 6CA MV SWITCHGEAR ROOM 3.5MTR > ; BHUSAWAL T.P.S. UNIT-6 : 1 X 660 MW PROJECT
600 3500
2. |TRANSPORT AIR COMP. 1 2 11KV/433 V, 2000kVA 6. F
K 7= VE LTD
350 AN, Dynt1, Z=10 %, DEVELOPMENT CONSULTANTS PVT. .
3. |HP_WATER PUMP BA L ! ODHTO1, ODHT02 FILTERED WATER P/H TRANSFORMER OFF CKT. TAP CHANGER . COMPRESSOR HOUSE BUILDING
' - - 3KV STATION AUX. SWITCHBOARD # OCA .
4. 4P WATER PUMP FA 1 1 450 14 £5% IN STEPS OF 2.5% 3 d ® IE CONSULTING ENGINEERS. VASHI, NAVI MUMBAI
5. |SLURRY DISPOSAL PUMP 515 2% REV.| OATE [ ALTD | CHD | APPD T HEAVY ELECTRICALS LTD
JOB NO. 415
6. |BCN—2 1 1 3607 L Lkv{);g%v.zgzéolgm 5. 13 1;I\<IVAfS|-IH H:/:‘IND[I)_II_FI‘I'fG sgf:ﬁ:g:;::% ## o:é-:B AWPH MCC BUILDING (AHP AREA) 03 [24.10.19) MC |[kK/MS| DR T POWER SECTOR
7. |BEN=3 (I 15 0DJTOT, 0DJTO2 FUEL OIL UNLOADING P/H TRANSFORMER OFF CKT. TAP CHANGER : 220V WAN PLANT DCDB— ACB FOR B/c| SATUS CONTRAC PROJECT ENGINEERING MANAGEMENT
] 8‘ BCN—4 1 1 360 N +5% IN STEPS OF 2.5% 1KY COAL HANDLING SWITCHBOARD § OBF IN LINE WITH CUSTOMER TENDER SLD [ 3 STRIBUTION NOIDA
: _ 1 WGR ADDED NAME SIGN DATE
6. SWITCHBOARD oce NEAR CRUSHER HOUSE (CHP AREA) 415V REMOTE ASH SILO S COPY RIGHT AND CONFIDENTIAL DEPT
9. |BCN-5 ! ! 362 6.6kV/433 V, B30KVA 33KV COAL HANDLING ¢ t The information on this document is the property of CODE [prN |MC 26.04.18
— 1 1 16 ONAN, Dyn11, Z=6%, BHARAT HEAVY ELECTRICALS LIMITED it must not be used directly or | £ [DESN|mc 26.04.18
10. |BEN-6 16 0DKTO1, 0DKTO2 RAW WATER INTAKE P/H TRANSFORMER OFF CKT. TAP CHANGER 0BG ALTD CHD APPD indirectly in any way deterimental to the interest of the company. CHD [KK/MS 26.04.18
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2.0 STATION TRANSFORMER STATION
TRANSFORMER
2.1 GENERAL Outdoor Installation
Mak
2.1.1 | Make BHEL Jhansi
2.1.2 | Type STATION
TRANSFORMER
2.1.3 | Number of Winding per Phase Three
Number of Phase Three
2.1.5 Number of Unit per set 02
2.1.6 Reference Standard 1S-2026, IEC-60076
&CBIP Manual
2.2 RATING
2.2.1 Type of Cooling ONAN/ONAF
2.2.2 | Rated Output HV/LV1-LV2
(a) With ONAN Cooling MVA 88 /44 - 44
(b) With ONAF Cooling MVA 110/55-55
(c) With OFAN Cooling MVA NA
(d) With OFAF Cooling MVA NA
2.2.3 Rated Voltage
(a) HV kV 400
(b) LVI1-LV2 kV 115-11.5
224 Rated Current Amps.
(a) HV 158.77
(b) LV]1 & LV2 2761.24
2.2.5 Rated Frequency Hz 50
2.2.6 Connection
(a) HV STAR
(b) LV1-LV2 STAR - STAR
2.2.7 Vector Group Reference YNynOynO
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2.2.8 Voltage Withstand Time
(a) 110% of rated voltage sec. Continuous
(b) 125% of rated voltage sec 60
(c) 140% of rated voltage sec 5
(d) 150% of rated voltage sec o)
2.29 Overfluxing Capability
(a) For Overfluxing Factor 1.1 Sec
Continuous
(b) For Overfluxing Factor 1.25 sec 60
(c) For Overfluxing Factor 1.4 sec 5
2.3 TEMPERATURE
2.3.1 Reference Ambient Temperature Deg. C 50
2.3.2 | Temperature rise over reference ambient
(a) Of Top oil by thermometer Deg. C 40
(b) Of winding by resistance Deg. C 45
2.3.3 Maximum continuous over loading As per IS 6600
capacity of the transformer without
exceeding the  specified winding
temperature
2.4 TAPPINGS
24.1 Type ON-LOAD TAP
CHANGER
2.4.2 | Capacity FULL
243 | Range +10% to —10%
244 Steps X % Variation 16 x 1.25%
2.4.5 Taps provided on HV / LV Winding HV
2.5 INSULATION LEVEL
25.1 HV kVp LI-1425
/kV SI-1050
rms AC-630
252 | LV1&LV2 kVp/ LI-75
kVrms AC-28
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253 HV Neutral kVp/ LI-95
kVrms AC-38
2.54 | LVI&LV2 Neutral kVp/k 7578
Vrms
2.6 Impedances at Principal Tap at Rated
Frequency and 75 Deg.C winding
temperature
2.6.1 Base MVA MVA 110
2.6.2 Impedance
HV-LVI or LV2
1. at principal tap 24.00%=10 % TOL.
ii. At Max tap 25.00%+10 % TOL
iil. At min. tap 24.00% +10% TOL.
LVI-LV2 48% +15% Tol.
2.6.3 Reactance 11.5% between HV -
(LV14LV2)
2.6.4 | Resistance at 75 Deg.C (Principal Tap) In
HV (Nor Tap) Ohms 2.2000 approx.
LV1orLV2 0.0028 approx.
2.6.5 | Zero Sequence Impedance at 75 Deg.C 20.40% Approx.
2.6.6 | Capacitance of Windings
@ | H.V.—Earth Ther | Shall be furnished at the
/ph time of testing
®) | L.V.—Earth gel® | Shall be furnished at the
time of testing
ph
© HY.-LV. PHETY T Shall be furnished at the
farad time of testin
/ph &
2.7 Guaranteed Losses at kW
Principal Tap, Full Load and
75De .C
2.7.1 | No load losses kW 88 KW (Max)
2.7.2 | Load losses kW 345 KW (Max)
2.7.3 Cooler losses kW 10
2.7.4 | Total Losses kW 443




M’ MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume : VIII-B
MAHAGENCO
T BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section — 1
REV:RO | DATA/DOCUMENTS TO BE FURNISHED BY BIDDER | TDS-REV.04
2.7.4 | Tolerance on losses NIL
2.8 Efficiency at 75 Deg.C and 0.8 Power
Factor Lag
2.8.1 At full load 99.51
2.8.2 | At3/4load 99 .57
2.8.3 At 1/2 full load 99.60
(a) Load and Power Factor at which it occurs 99.68 at 50.5 % load at
unity pf
99.60 at 50.50 % load at
unity 0.8 pf
2.9 REGULATION AT FULL LOAD AT 75
Deg.c
29.1 At unity power factor 3.80%
2.9.2 | At 0.8 power factor lagging 18.36%
2.10 No Load Current Referred to HV/LI1 or
LV2 (Approx.)
2.10.1 | At 90% rated voltage Amps. ~1.5/10
2.10.2 | At 100% rated voltage Amps. ~2.5/15
2.10.3 | At 110% rated voltage Amps. ~5/25
2.10.4 | At 125% rated voltage Amps. ~10/40
2.10.5 | At 140% rated voltage Amps. ~20/60
2.11 Approx. Maximum Flux Density
2.11.1 |At90% rated voltage Web / 1.548°T
Sq.m
2.112 | At 100% rated voltage Web / 172 T
Sg.m
2.11.3 |At 110% rated voltage web/ 1.892 T
Sq.m
2.11.4 | At 125% rated voltage Web / 215 T
Sq.m
2.11.5 |At 140% rated voltage Web / 2408 T
Sq. m
2.12 MAXIMUM CURRENT DENSITY At rated voltage and
current
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2.12.1 |H.V. Winding Amps/ 300
Sq.cm
2.12.2 |L.V. Winding Amps/Sq 300
.cm
2.13 WITHSTAND TIME
WITHOUT INJURY FOR
213.1 |Three phase dead short-circuit at terminal Sec. 2 sec
with rated voltage maintained on the other
side
2.13.2 | Single phase short-circuit at terminal with 2 sec
rated voltage maintained on other side
COOLING SYSTEM
2.14.1
(a) No. x Capacity of cooling unit furnished 2X50%
(b) No. of cooling units required for full load
operation 2

2.142 | Each Cooling Unit is provided with

(a) No. x kW of oil pump motor NA
(b) No. x kW of fan motor 4 Nos 0.77 kW, 36” Fans;
Total- 8Nos
(© No. of standby fan 01 per Bank; Total-02
(d) No. of standby oil pumps NA
2.143 | Motors rated for voltage phase-frequency 415V£10%, 3 Ph,
50Hz+5%

2.144 | Automatic Operation of cooler pumps Yes

and fans provided?
2.145 | Transformer is capable of delivering

rated  output under  following

conditions
(a) Failure of all fans of one cooling unit

(1)Continuous in % rated, 110

MVA

(i1) Rated output for... min. 20 min.

(b) Failure of one complete cooling unit

including radiator, fans etc.
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(1) Continuous in % rated, 110
MVA
(i1) Rated output for ... min. 20 min
(c) Failure of fans of all the cooler units
(1) Continuous in % rated, 110
MVA
(i1) Rated output for... min. 10 min
(d) Failure of complete cooling system
including radiators, fans etc.
(1) Continuous in % rated, 110
MVA
(i1) Rated output for... min. 10 min.
2.14.6 | Schematic Flow Diagram of the Cooling AS PER OGA Drg
System Furnished?
2.14.7 | Oil Pumps
(a) Make NOT APPLICABLE
(b) Type NA
(c) Catalogue Furnished NA
2.15 DETAILS OF TANK
2.15.0 | Type of tank Bell type
2.15.1 | Material Low carbon steel
2.15.2 | Thickness of sides 8mm
2.15.3 | Thickness of bottom 16mm
2.15.4 | Thickness of cover 16mm
2.15.5 | Tank Designed for
(a) Vacuum mm of Full
(b) Pressure Continuous internal
pressure of 35kN/m? over
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normal hydrostatic
pressure of oil
2.16 CORE
2.16.1 | Type - Core or shell Core type
2.16.2 | Core material High grade CRGO
Silicon Steel
2.16.3 | Thickness of lamination 0.27mm
2.16.4 | Insulation of lamination Carlite
2.16.5 | Equivalent cross-sectional area 4900 Sqr.cm (Approx)
2.17 COILS
2.17.1 | Type of Coil
(a) H.V. DISC
(b) L.V. Helical
2.17.2 | Conductor Material Electrolytic Copper
2.17.3 | Insulating Material
(a) H.V. — Turn Pressboard + paper +oil
(b) L.V.—Turn Pressboard + paper +oil
(© L.V.— Earth Pressboard + paper +oil
(d) H.V.-L.V. Pressboard + paper +oil
(e) H.V. Earth Pressboard + paper +oil
2.17.4 | Class of Insulation of Coil Class “A”
2.18 TAP CHANGER
2.18.1 | Make BHEL/ BHEL Approved

vendors
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2.18.2 | Type Transition resistance type
2.18.3 | Rated Voltage kV 110
2.18.4 | Rated Current Amps. 350
2.18.5 | Auxiliary Power kW 1.1
2.18.6 | Time required for one step change Secs. 5-6 secs
2.18.7 | Rated Voltage
(a) Tap-change motor Volts 415V£10%, 3 Ph,
S50Hz+5%
(b) Control circuit Volts 110 VAC
2.18.8 | Control
(a) Manual/ Local Electrical/ Yes
Remote Electrical / Auto
(b) Group / Solo Solo
2.18.9 | Voltage Control Automatic/ Both | Automatic / non-automatic
Non-automatic
2.18.10 |Provision for parallel operation Yes/No Yes
2.18.11 |[Maximum Short Circuit
Current withstand capability
(a) Current 6 KA
(b) Time 3 sec
2.18.12 |Loose equipment and provisions for remote Yes
control furnished as per specification?
2.18.13 |Local manual operation feasible from Yes
standing height from ground?
2.18.14 |Local indicator furnished for
(a) Tap position Yes
(b) Operation counter Yes
2.18.15 |In case of off-circuit tap changer NA
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(a) Padlocking provided NA
(b) Auxiliary switch for interlock provided NA
(©) Safety limit switch provided NA
(d) Discrepancy detector provided NA
2.18.16 |In case of On-load tap changer
Interlocks as per specification provided Yes
(a) Voltage Regulating relay provided
(i) Make MSPGCL approved
vendor
(ii) Type AVR
(i11) Sensitivity (Dead band) and nominal REFER OLTC
value range SCHEMATIC DRG.
(iv) Timer range REFER OLTC
SCHEMATIC DRG.
(v) Literature furnished? REFER OLTC
SCHEMATIC DRG.
(b) Under voltage Relay
(1) Voltage range REFER OLTC
SCHEMATIC DRG.
(i1) Timer range REFER OLTC
SCHEMATIC DRG.
2.19 INSULATING OIL
2.19.1 | Approximate volume Litre Litres 68500
2.19.2 | 10% excess oil furnished? Yes
2.19.3
(a) QOil conforms to IS-335, inhibited oil
As per MAHAGENCO
Approved Venders
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(b) Details of oil furnished As per IS-335 (2018)
2.194
(a) Oil preservation system provided? Yes,
(b) Type Air bag inside the
conservator provided
2.20 BUSHINGS
2.20.1 | Make HV--BHEL/ALSTOM/
CGL/Approved vendors
Rest---BHEL make
2.20.2 | Type HV-OIP, all other—Oil
communicating type
2.20.3 | Reference Standard IS-2099 /TIEC-60137
2.20.4 | Voltage class kV HV-420kV
LVI,LV2& N-36kV
Current rating Amps HV-1250A,
LV1,LV2-3150A
N-630A
Height of bushing mm HV-4550mm
LV1,LV2&N-1200mm
2.20.5 | Type Of atmosphere Heavily polluted
2.20.6 | Creepage Distance mm HV-13020mm
LVI,LV2N-1116mm
Protected Creepage mm As per 1S-2099
2.20.7 | Weight kg HV-800,
LVI,LV2,N-35
2.20.8 | Free space required for bushing removal HV-4000mm
LV1,LV2,N-1500mm
2.20.9 | Test terminals for H.V. bushing provided? Yes
2.20.10 | One minute power frequency withstand kV rms HV-630
voltage LV1,LV2,N—70
2.20.11 | Impulse withstand voltage kVp HV-1425
LVI,LV2N----170
221 MINIMUM CLEARANCE
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2.21.1 | Between Phases
(a) In air
(i) HV mm 4000
(i) LV mm 280 (in SPB)
(b) In oil
(1) HV Proprietary data/ as per
design requirement
(1) LV Proprietary data/ as per
design requirement
2.21.2 | Between Phase & Earth
(a) In air
(i) HV mm 3500
LV mm 140( in SPB)
(b) In oil
(1) HV Proprietary data/ as per
design requirement
(i) LV Proprietary data/ as per
design requirement
2.22 Terminal Connection & Arrangement
2.22.1 | H.V. Outdoor Bushing with
ACSR Conductor
2.22.2 | L.V. Bushing for Connection
to SP Bus duct
2.22.3 | H.V. Neutral Outdoor Bushing with
2Nos.75x10 GS Flat
2.22.4 | L.V. Neutral Cable Box for
Connection to NGR thru
2x1/C 630 Sqr.mm Al
XLPE Cable
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2.23 MARSHALLING BOX

2.23.1 | Weatherproof, suitable for outdoor duty Yes

2.23.2 | Degree of protection IPW55

2.24 TERMINAL BLOCKS

2.24.1 | Make MSPGCL Approved

vendor
2.24.2 | Type Connecting/ disconnecting
type

2.24.3 | 20% spare terminals furnished? Yes

2.25 WIRING

2.25.1 |Cable type PVC

2.25.2 | Voltage grade Volt 1100 V

2.25.3 | Conductor Size Sq.mm 2.5/4.0 as
applicable

(a) Material Copper stranded cable

(b) Stranded Yes

2.26 Trip and Alarm Contacts Ratings

(a) 220V D.C 0.5 Amp

(b) 240V A.C. 5 Amp

2.26.1 | Voltage Volt 220V DC 0.5A, 240V AC

S5A
2.26.2 |Rated Amps.
(a) Making Current 0.5A (220V DC)
5A(240V AC)
(b) Breaking Current (Inductive Breaking) 5 Amp
2.27 Accessories Yes
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Each transformer furnished with fittings
and accessories as per specification
2.28 DETAILS OF CONSERVATOR
2.28.1 | Volume of conservator Ltr 5000
2.28.2 | Volume of oil between the highest and Ltr 4500
lowest levels
2.29 PRESSURE RELEASE DEVICE
(a) Minimum pressure the device is set to KN/Sq. | 0.49 +£0.07 kg/cm?
operation/ rupture m
(b) Alarm and trip contacts provided
2.30 SPARE PARTS Each transformer Yes as per contract
furnished with spare parts as per
specification
2.31 APPROXIMATE OVERALL
DIMENSION
2.31.1 |Length mm 17000
2.31.2 |Breadth mm 8500
2.31.3 |height mm 10100
(a) Crane lift (a) for untanking core and coil | mm 12000
assembly (including sling) (b) tank cover
in case of Bell type tank
2.32 APPROXIMATE WEIGHTS
2.32.1 |Core and Coil kg 90000
2.32.2 |Tank cover for Bell type tank kg 15500
2.32.3 |Tank and fittings kg 50000
2.324 | Oil kg 60000
2.32.5 | Total Weight kg 210000
2133 SHIPPING DATA
2.33.1 | Weight of the heaviest package kg 115000
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2.33.2 | Dimension of the largest package (L x B x mm 7700 x 3580 x 4500
H)
2.34 Tests to be conducted on each
Transformer
2.34.1 |Routine tests, Type tests, special Yes as per approved QAP.
tests as per specification / relevant A separate Test schedule
standard shall be submitted for
approval
2.34.2 | Tank pressure test on each transformer
(a) Test Pressure KN/Sq. | As per CBIP & approved
m QAP
(b) Duration Hour 01
(c) Permenant deflaction mm As per CBIP & approved
QAP
2.34.3 | Tank Vacuum test on each transformer
(a) Vacuum Hg 760-barometric reading
(b) Duration Hour 01
(c) Permenant deflaction mm As per CBIP
2.34.4 | Oil leak test on each transformer
(a) Test pressure kN/sqm 94.5
(b) Duration 12 hours
2.34.5 | Core bolt withstand voltage for 1 minute 10kVrms
on each transformer
2.34.6 | Maximum Noise Level as per NEMA dB 86
TR-1
2.35 CURRENT TRANSFORMER
2.35.1 | General
2.352 | Make BHEL
2.35.3 | Type Ring type turret mounted
2.35.4 | Reference Standard IS-2705
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2.35.5 | Use HV® HVN LVNs
Core-1 REF  SEF SEF
Core-II REF REF
2.35.6 | Rating
(a) C.T. Ratio CT-4  CT-3 CT-2A/CT-2B
Core-I 250/1  250/1  300/1
Core-II 250/1  3500/1
(b) Class
Core-1I PS 5P20 5P20
Core-II ---- PS PS
() Insulation level NA
(d) Burden
Core-1I NA 10VA 10VA
Core-II ---- NA NA
2.35.7 | Insulation Class CLASS A
(a) Temperature rise at rated burden over | | - max 50degC------
top oil temperature
2.35.8 | Characteristics
(a) Secondary resistance Rct Ohm at 75 Deg.c
Core-1 3.0 NA NA
Core-II ---- 3.0 20
(b) Knee point voltage Vk
Core-1 20Rct+50 NA NA
Core-r |- 20rct+50 20rct+75
(c) Excitation current at Vk/2
Core-1 30mA NA NA
Core-II --- 30mA 30mA
2.35.9 |Dimensions and Weights | NA
(a) Dimension (L x B x H) = As
(b) Weight 1 Inside turret
(c) Tests Yes
(d) As per Standard? AS PER IS-2705
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NOTE:- Following online monitoring systems are provided on transformer:-

1. Temperature measurement of oil and windings shall be done using
Fiber optic sensors.

2. Online Dissolved Gas analysis (DGA) system for measuring minimum eight gases
(H2, CO, CO2, 02, CH4, C2H2, C2H4, and C2H6) along with moisture in oil.

3. Provision for NIFPES System is provided on transformer.
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(@) — T Temperature rise at rated Deg.C
burden over top oil
temperature
1.34.8 | Characteristics
() Secondary resistance Rct
Ohm at 75
Deg.c
(b) Knee point voltage Vk Volt
(c) Excitation current at Vk/ 2 Amps.
1.34.9 | Dimensions and Weights
() Dimension (L x B x H)
(b) Weight kg.
(c) Tests
As per Standard?
2.0 UNIT TRANSFORMER UNIT TRANSFORMER
2.1 GENERAL
A, Make
211 BHEL Jhansi
2.1.2 Type UNIT TRANSFORMER, OIL
IMMERSED REANSFORMER
2.1.3 Number of Winding per Two
Phase
2.14 Number of Phase Three
2.15 Number of Unit per set 2
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2.16 Reference Standard 1S2062/IEC-76/CBIP GUIDE LINES
2.2 RATING
221 Type of Cooling ONAN/ONAF
2.2.2 Rated Output

@) With ONAN Cooling MVA 3

(b) With ONAF Cooling MVA 40

(c) With OFAN Cooling MVA NA

(d) With OFAF Cooling MVA NA
2.2.3 Rated Voltage kV

@) H.V. 21

b L.V.

®) 115
2.2.4 Rated Current Amps.

@ H.V. 1099.714
(0) LV. 2008.174
2.25 Rated Frequency 50
2.2.6 Connection

€)) H.V. Delta
(b) L.V. Star
2.2.7 Vector Group Reference Dynl
2.2.8 Voltage Withstand Time

110% of rated volt Sec.
€)) o of rated voltage ec Continuous
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0,
(b) 125% of rated voltage 60 sec
0,
(© 140% of rated voltage 5 sec
d 150% of rated volt
(d) o of rated voltage 2 sec
2.2.9 Overfluxing Capability
€)] For Overfluxing Factor 1.1 Sece
Continuous
(b) For Overfluxing Factor 1.25 60 sec
F fluxing F 14
(© or Overfluxing Factor 5 sec
2.3 TEMPERATURE
2.3.1 Reference Ambient Temperature Deg. c 50
2.3.2 Temperature rise over reference ambient
@ Of Top oil by thermometer Deg. c 40
(b) Of winding by resistance Deg. c 45
2.3.3 Maximum continuous over loading capacity of the As per IEC-60076-7
transformer without exceeding the specified winding
temperature
2.4 TAPPINGS
24.1 Type OLTC(SEPARATE TAP WINDING)
OLTC AS PER APPROVED
VENDOR LIST
2.4.2 Capacity FULL POWER
24.3 Range - Steps x % Variation +10% to —10% IN
16 x 1.25%
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Taps provided on HV / LV HV WINDING
Winding —_
2.5 INSULATION LEVEL
251 H.V. kVp /kV rms 125/50
2.5.2 L.V. kVp / kVrms 75/28
253 H.V. Neutral kVp / kVrms NA
254 L.V. Neutral kVp/kVrms 75/28
2.6 Impedances at Principal Tap
at Rated Frequency and 75
Deg.C winding temperature
2.6.1 Base MVA 40
2.6.2 Impedance
11.5+10 % TOL. ON 40 MVA BASE
2.6.3 Reactance 11.5%
2.6.4 Resistance at 75 Deg.C HV 10.06470 ohms, APPROX.
0.00570 ohms APPROX
LV
2.6.5 Zero Sequence Impedance at 75
Deg.c
9.77%z 10 %0 TOL.
2.6.6 Capacitance of Windings
(a) H.V. — Earth micro farad /ph |5 g nf approx. .data based on previous
projects, It may change during testing
(b) L.V.— Earth micro farad / | 8.7 nf approx. data based on previous
ph projects, It may change during testing
(© HV.-LV. micro farad /ph | 7.8 nf approx.. data based on previous
projects, It may change during testing
2.7 Guaranteed Losses at
Principal Tap, Full Load and
75De .C
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2.7.1 No load losses kW 19 KW firm @ 40 MVA
2.17.2 Load losses kW )
200 KW firm @ 40 MVA

2.7.3 Cooler losses 3 KW
2.74 Tolerance on losses kw NO POSITIVE TOLERANCE
2.8 Efficiency at 75 Deg.C and 0.8 Power

Factor Lag
2.8.1 At full load 99.319
28.2 At 3/4 load

99.453
2.8. At 1/2 full |
8.3 t 1/2 full load 99 568

Maximum Efficiency
@) Load and Power Factor at which it 99.319 at 31.225 %

occurs
2.9 REGULATION AT FULL LOAD AT

75 Deg.c
29.1 At unity power factor 1.161
29.2 At 0.8 power factor lagging 7.751
2.10 NO LOAD CURRENT REFERRED TO

HV
2.10.1 At 90% rated voltage Amps. <0.5 % of rated current
2.10.2 At 100% rated voltage Amps. <1.0 % of rated current
2103 At 110% rated voltage AMPS. | APPROX. 1.2 % of rated current
2.10.4 At 125% rated voltage Amps. APPROX 1.5 % of rated current
2.105 At 140% rated voltage Amps. APPROX. 2.5% of rated current
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2.11 APPROXIMATE MAXIMUM FLUX
DENSITY
2.11.1 | At 90% rated voltage Web / 1.548T
Sg.m
0
2.11.2 | At 100% rated voltage Web / 172 T
Sg.m
2.11.3 | At 110% rated voltage web/ 1.892T
Sg.m
2.11.4 | At 125% rated voltage Web / Sg.m 215 T
2.11.5 | At 140% rated voltage Web / Sq.
m
2.12 MAXIMUM CURRENT DENSITY AT RATED
VOLTAGE AND RATED MVA
2.12.1 | H.V. Winding Amps/ Sg.cm 300
2.12.2 | L.V. Winding Amps/Sg. cm 300
2.13 WITHSTAND TIME
WITHOUT INJURY FOR
213.1 | Three phase dead shortcircuit at Sec. 2 sec
terminal with rated voltage
maintained on the other side
2.13.2 Single phase short-circuit at terminal 2 sec
with rated voltage maintained on other
side
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2.14 COOLING SYSTEM
2.14.1
(a) No. x Capacity of cooling unit furnished 2X50%
(b) No. of cooling units required for full
load operation 2
2.14.2 Each Cooling Unit is provided with
@ No. x KW of fan motor 10x 0.264 kw
(b) No. x KW of fan motor 4 X 0.264 KW TOTAL 8 FAN
RUNNING
() No. of standby fan 2
(d) No. of standby oil pumps NA
2.14.3 Motors rated for voltage phase-frequency 415V, 3 Ph. 50 Hz
2144 Automatic Operation of cooler pumps and fans Yes
provided?
2.145 Transformer is capable of delivering rated
output under following conditions
@) Failure of all pumps and fans of one cooling

unit

(i)Continuous in % rated,
MVA

100% 40 MVA

(ii) Rated output for... min.

20 MIN APPROX.
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(b) Failure of one complete
cooling unit  including
radiator, fans, pumps etc.
(i) Continuous in % rated, 0
MVA 50% 20 MVA
(i1) Rated output for ... min. 10 MIN
(c) Failure of fans of all the cooler
units
(i) Continuous in % rated, As per 1S 6600 , 80%
MVA 32 MVA
(ii) Rated output for... min. As per IS 6600, 10
min APPROX.
(d) Failure of complete cooling
system including radiators,
fans, pumps, etc.
(i) Continuous in % rated,
MVA As per IS 6600
(i1) Rated output for... min. As per 1S 6600, 10
min APPROX.
2.14.6 | Schematic Flow Diagram of éEISIIEngLUTLINE
the Cooling System Furnished ARRANGEMENT
?
2.14.7 Oil Pumps
(a) Make NOT APPLICABLE
(b) Type NA
(c) Catalogue Furnished NA
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2.15 DETAILS OF TANK
2.15.1 Material LOW CARBON STEEL
2.15.2 Thickness of sides 8
2.15.3 Thickness of bottom 16
2.15.4 Thickness of cover 16
2.15.5 Tank Designed for
@) Vacuum mm of FULL VACUUM
(b) Pressure TWICE THE NORMAL HEAD OF OIL
OR NORMAL PRESSURE + 35 KN/M2
WHICHEVER IS LOWER
2.16 CORE
2.16.1 Type - Core or shell Core
2.16.2 Core material CRGO SILICON STEEL
2.16.3 Thickness of lamination 027
216.4 Insulation of lamination Carlite
2.16.5 Equivalent cross-sectional area 1796 SQ CM APPROX
2.17 COILS
217.1 Type of Coil
(@) H.V. Disc
(0) LV. Helical/DISC
2.17.2 Conductor Material Electrolytic Copper
2.17.3 Insulating Material




MAHARASHTRA STATE POWER GENERATION CO. LTD.

Volume : VIII-B

BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1

Section — 1

REV:R4 | DATA/DOCUMENTS TO BE FURNISHED BY BIDDER | Page 37 of 380
SR. NG—HEM—F— UNIT——
@) H.V.—Turn Pressboard paper +0il
(b) L.V. —Tum Pressboard paper +0il
© L.V. —Earth Pressboard paper +0il
(d HV.-LV. Pressboard paper +0il
(e) H.V. Earth Pressboard + paper +0il
2.18 TAP CHANGER
2.18.1 Make MAHAGENCO approved Vendor
218.2 Type Transition resistance type high speed
2.18.3 Rated Voltage kV 33
218.4 Rated Current Amps. 800
2.18.5 Auxiliary Power kW 1.1
218.6 Time required for one step change Secs. 5-6 sec
2.18.7 Rated Voltage
(a) Tap-change motor Volts 415V AC 3PH , 50 HZ
(b) Control circuit Volts 110 VAC
2.18.8 Control
(@) Manual/ Local Electrical/ Yes

Remote Electrical

(b) Group / Solo Group+Solo
2.189 Voltage Control Automatic/ Automatic

Non-automatic
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2.18.10 Provision for parallel operation Yes/No Yes
2.18.11 Maximum Short Circuit
Current withstand capability
@ Current 16 KA
(b) Time 3 sec
(© Insulation level of the connecting lead 170 KV
between tap changer and transformer
winding
(d) Insulation to ground 72.5 KV (350 KVp /140 KV rms
2.18.12 Loose equipment and provisions for Yes
remote control furnished as per
specification?
2.18.13 Local manual operation feasible from Yes
standing height from ground?
2.18.14 Local indicator furnished for
@ Tap position Yes
(b) Operation counter Yes
2.18.15 In case of off-circuit tap changer NA
@ Padlocking provided NA
(b) Aucxiliary switch for interlock NA
provided
(© Safety limit switch provided NA
(d) Discrepancy detector provided NA
2.18.16 In case of On-load tap changer
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— | InterloCks as per specification —1  Yes
provided

(B)

@ | Voltage Reguiating elay provided 0 el doz sheer2 1976 B0
be per only MSPGCL approved vendor
list.

(i) Make MSPGCL /BHEL- approved Vendor
(i) Type AUTOMATI VOLTAGE
REGULATION
(iii) Sensitivity (Dead band) and AS PER VENDORS PRODUCT SPEC
nominal value range
(iv) Timer range AS PER VENDORS PRODUCT
SPECIFICATION
: . 5
(v) Literature furnished: SUBMITTED WITH MANNUAL
(b) Under voltage Relay
(i) Voltage range AS PER VENDORS PRODUCT
SPEC
(if) Timer range AS PER VENDORS PRODUCT SPEC

2.19 INSULATING OIL

2.19.1 Approximate volume Litre 21350

219.2 10% excess oil furnished?

Yes

2.19.3

€)) Oil conforms to 1S335

(b) Details of oil furnished As per 1S335

2.194

@) Oil preservation system provided? Yes
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(b) Type
Air cell
2.20 BUSHINGS H V/LV HVN /LVN
2.20.1 Make As per MSPGCL
approved vendor
2202 | Type
2.20.3 Reference Standard 1S2099/ 1S3347
2.20.4 Voltage class k\/| HV =36 KV,LV& LVN 17.5 KV
2.20.5 Type Of atmosphere
2.20.6 Creepage Distance 31 mm/KV
2.20.7 | Weight kg |HV=40KG LV=44KG
220.8 Free space required for bushing removal 1000 mm APPROX.
2.20.9 Test terminals for H.V. bushing provided? As per IS 2099
2.20.10 One minute power frequency withstand voltage kV rms |HV=70,LV & LVN 38
2.20.11 | Impulse withstand voltage KVp |HV=175LV &LVN =95
2.21 MINIMUM CLEARANCE
2211 Between Phases
(@) In air
(i) RV 330
(i) LV 280
(b) In oil
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(i) HV o5
(i) LV 18
2.21.2 Between Phase & Earth
(@) In air
(i) RV 230
(i) LV
140
(b) In oil
@Hv
pL,v.oo
2.22 TERMINAL CONNECTIONS
2.22.1 H.V. Porcelain Bushing
222.2 L.V. Porcelain Bushing
222.3 H.V. Neutral NA
2.22.4 L.V. Neutral Porcelain Bushing
2.23 MARSHALLING BOX
223.1 Weatherproof, suitable for outdoor duty Yes
223.2 Degree of protection IPW55
2.24 TERMINAL BLOCKS
2.24.1 Make MSPGCL Approved vendor
2242 | Type STUD TYPE
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2.24.3 20% spare terminals furnished? Yes
2.25 WIRING
2.25.1 Cable type PVC
2.25.2 Voltage grade Volt 1100 V
2.25.3 Conductor Size Sg.mm 2.5/4.0 Sq.mm for CT
@) Material Copper stranded cable
(b) Stranded Yes
2.26 Trip and Alarm Contacts Ratings
@) nov D.C 5 Amp
(b) 240V A.C. 5 Amp
2.26.1 Voltage Volt 220V DC,
2.26.2 Rated Amps.
@) Making Current 5 Amp
(b) Breaking Current (Inductive Breaking) 5Amp
2.27 ACCESSORIES Yes
Each transformer furnished with fittings
and accessories as per specification?
2.28 DETAIL OF CONSERVATOR
228.1 Volume of Conservator 1600 L
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2.28.2 Volume of oil between the highest and lowest
levels 1200 L
2.29 PRESSURE RELEASE DEVICE
@) Minimum pressure the device is set to operation/ | KN/Sa.m| 0.49+0.07 Kg/sq cm
rupture
(b) Alarm and trip contacts provided
TRIP
2.30 SPARE PARTS Yes
Each transformer furnished with spare parts as per,
specification
2.31 APPROXIMATE OVERALL DIMENSION
2.31.1 Length mm 10000
2.31.2 Breadth mm 8000
2.31.3 Height mm 6700
@) Crane lift (a) for untanking core and coil 9000
assembly (including sling) (b) tank cover in case
of Bell type tank
2.32 APPROXIMATE WEIGHTS
2.32.1 Core and Coil kg 25000 a rox.
2.32.2 Tank cover for Bell type tank kg | CONVENTIONAL TANK
2.32.3 Tank and fittings kg 19000

(approx.)
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2324 Qil kg 18000
(approx.)
2.32.5 Total Weight kg 62000 a rox.
SHIPPING DATA
2.33
2.33.1 Weight of the heaviest package kg. 40000 kg approx.
(gas-filled)
2.33.2 Dimension of the largest package (L x mm 4700 x 3000 x 3700 mm (approx.)
B x H)
2.34 Tests to be conducted on each
Transformer
2.34.1 Routine  tests as  per Yes
specification /  relevant
standard
2.34.2 Tank pressure test on each transformer
€)] Test Pressure KN/Sq.m Twice the normal head of oil or to normal pressure
+ 35 KN/M2 WHICHEVER IS LOWER
(b) Duration Hours 8 HRS
(© Permanent deflection
As per
CBIP
2.34.3 Tank vacuum test on each transformer
@ Vacuum KN/Sg.m Internal pressure of 3.33 KN/M2
(b) Duration Hours 1 Hrs
(c) Permanent deflection As per CBIP
2.344 Oil leak test on each transformer
@ Test pressure Twice the normal head of oil or to normal pressure
+ 35 KN/M2 whichever is lower
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(b) Duration 1 hr
2.345 Core bolt withstand voltage for 1 minute 2 KVrms

on each transformer
2.35 NEUTRAL CURRENT TRANSFORMER
2.35.1 General
2.35.2 Make BHEL make
2353 | Type CORE 1 CORE Il
2.354 Reference Standard IS 2705 IS 2705
2355 Use PROTECTION  PROTECTION
2.35.6 Rating
® C.T. Ratio 300/1 2500/1
() Class 5P20 PS
(c) Insulation level |
(d) Burden 15 VA
2.35.7 Insulation Class
CLASS A CLASS A
@) Temperature rise at rated burden over Deg.c AS PER IS 2705
top oil temperature

235.8 Characteristics
@) Secondary resistance Rct Ohm at 75 Deg.c Ohms <10 OHM
(b) Knee point voltage Vk Volt -- Vk>20Rct+100V
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(c) Excitation current at Vk/2 Amps. le<30mA at Vk/2

2.35.9 | Dimensions and Weights

(@) Dimension (L x B x H) MM | To be fitted in turret
(b) Weight kg. 50 Kg Approx.
(c) Tests As per Is 2705

(d) As per Standard? Is 2705
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