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NOTES:
BILL OF QUANTITY - 765kV . —_—
LEGEND:- 1. ALL DIMENSIONS ARE IN MTR. UNLESS OTHERWISE SPECIFIED.
oo DESCRIPTION SYMBOLE QTY. | SCOPE PRESENT SCOPE 2. DEAD END TOWER SECTION AND OUTGOING OF LINE CONDUCTOR & SHIELD WIRE ARE NOT IN BHEL SCOPE BUT CONNECTION OF
CODE EQUIPMENT TOWARDS LINE SIDE SHALL BE DONE BY BHEL. SUPPLY OF TENSION INSULATOR STRING ON LINE SIDE OF TAKE OFF GANTRY 765kV_COLUMNS
1 765kV, 80 MVAR SWITCHABLE LINE REACTOR WITH NGR, 1-PH ﬂ @ 13 Nos. PGCIL FUTURE / EXISTING / NOT IN BHEL SCOPE IS IN BHEL SCOPE OF WORK.
3. SUPPLY ERECTION, TESTING & COMMISSIONING OF REACTOR, NGR, 120kV LA, 33kV NCT, FORMATION OF NEUTRAL & AUXILIARY BUSES ALONG WITH TYPE DESIGNATION PEAK TOTAL HEIGHT |COLUMN HEIGHT BEAM BEAM LEVEL | SUPPORTING REMARKS QUANTITY
2 SF6 CIRCUIT BREAKER WITH CLOSING RESISTOR, WITH CSD 765kV, 3150A, 40 kA for 1 SEC, (3-PH) Il 1 No. PGCIL —_— e — — — — FENCE BP| & ITS STRUCTURE AND ASSOCIATED CIVIL WORKS IS NOT COVERED IN BHEL SCOPE OF WORK AS PER TS SECTION PROJECT (MTR.) (MTR.) ATTACHMENTS (MTR.) BEAMS (NOS.)
(EXCEPT FIRE PROTECTION SYSTEM, CABLING FROM CR/SPR TO REACTORS & NGR MB'S & CONNECTOR OF HV BUSHING OF 765 KV REACTOR). £30° DEVATION ON 765KV
3 SF6 CIRCUIT BREAKER WITH CLOSING RESISTOR, WITHOUT CSD 765kV, 3150A, 40 kA for 1 SEC, (3-PH) = == ] 4 Nos. PGCIL 1 7CC WITH PEAK 45.0 39.0 ) 39.0 7BE & 7BF 08
—_————— — BOUNDARY WALL 4. INTER EQUIPMENT DIMENSION ARE PLANNED SO AS TO ACHIEVE REQUIRED PHYSICAL AND ELECTRICAL CLEARANCE. HOWEVER IF ELECTRICAL ' : LUNE SIDE
4 SF6 CIRCUIT BREAKER WITHOUT CLOSING RESISTOR, WITH CSD 765kV, 3150A, 40 kA for 1 SEC, (1-PH) |y gy 13 Nos. PGCIL CLEARANCE ARE NOT AVAILABLEAT SITE AND MODIFICATIONS ARE REQUIRED TO ACHIEVE IT. THE REQUIRED MODIFICATION WILL BE DONE BY BHEL
WITHOUT ANY EXTRA COST IMPLICATION TO OWNER.
5 ISOLATOR VERTICAL KNEE TYPE WITH ONE EARTH SWITCH 765kV, 3150 A, 40 kA for 1 SEC, (3-PH) 10 Nos. BHEL :@:@: 765kV TOWER W/O PEAK
I—-—-‘ 5. BOUNDARY WALL ALONG WITH SUBSTATION PROPERTY LINE. OWNER SIDE OFFICE, STORES, CONTOURING AND SUBSTATION LEVELLING,
6 ISOLATOR VERTICAL KNEE TYPE WITH TWO EARTH SWITCH 765kV, 3150 A, 40 kA for 1 SEC, (3-PH) I [ 2 Nos. BHEL MAIN BELOW GROUND EARTHMAT ARE NOT IN BHEL SCOPE.
7 | ISOLATOR VERTICAL KNEE TYPE WITH ONE EARTH SWITCH 765kV, 2000 A, 40KA for 1 sec, (1-PH) 13 Nos. BHEL = — 765kV TOWER WITH PEAK 6. FIRE RESISTANT WALL BETWEEN 765kV REACTORS UNITS ARE NOT IN BHEL's SCOPE. 765kV_BEAM
7. SOIL INVESTIGATION OF SUBSTATION ARE NOT IN BHEL's SCOPE. CENTER T0 CENTER| GLEAR SPAN |CROSS SECTION| TENSION (UNDER | TENSION (UNDER SHORT | QUANTTY
8 |'SOLATOR VERTICAL KNEE TYPE WITHOUT EARTH SWITCH 765KV, 2000 A, 40kA for 1 sec, (1-PH) = 25 Nos. BHEL 400V TOWER WITH PEAK 8. LOCATION OF WT SHOWN IS INDICATIVE ONLY. EXACT LOCATION SHALL BE FINALIZED DURING COMMISSINING BASED ON PLCC REQUIRMENT HOWEVER TYPE | DESIGNATION | “spaN OF BEAM | OF BEAM | OF BEAM | NORMAL CONDITION) [CIRCUIT CONDITION) (N0S.)
9 3000A, 40KkA for 1 SEC CURRENT TRANSFORMER (6 CORE), 1-PH, 120% Extended Current Rating(765kV) @ 15 Nos. BHEL FOUNDATION FOR WAVE TRAP SHALL BE CONSIDERED FOR ALL THREE PHASES. 15 MTR 12 7/CONDUCTOR
9. DETAILS OF BMK & SWITCHYARD PANEL ROOM (SPR) LOCATION (WITH CO-ORDINATES) SHALL BE SHOWN IN CABLE TRENCH LAYOUT DRAWING. 1 7BE . 13.00 MTR. |2.2 X 2.0 MTR.| 9T/CONDUCTOR . 04
10 CAPACITIVE VOLTAGE TRANSFORMER 765kV,40kA,1-PH, 8800 pF; VOLTAGE RATIO - 765/0.11 @ 12 Nos. BHEL
7373 400kV TOWER W/O PEAK 10. SUPPLY OF 765KV CB IS NOT IN SCOPE OF BHEL AS PER TS SECTION PROJECT. CL. NO. 2.1.4 OF SECTION PROJECT SHALL BE APPLICABLE 28F 22 % 20 MR 127 /CONDUCTOR
11 | SURGE ARRESTER 624kV, 1-PH, 20KA, 13KJ/KV @ 25 Nos. BHEL FOR 765KV CB RELATED WORK UNDER PRESENT SCOPE. 2 9.0 MTR. 8.0 MIR. ’ ’ -| 97/CONDUCTOR ) 08
——————————————— SHIELD WIRE (765kV & 400kV)
12 | 765kV BUS POST INSULATOR (EXCEPT FOR WAVE TRAP AND ISOLATOR) 62 NOS. BHEL . 11. PLINTH HEIGHT OF FOUNDATION WILL BE +300MM FROM FINISHED GROUND LEVEL (F.G.L.). GRAVEL TOP LEVEL WILL BE +175MM FROM F.G.L. (GRAVEL THICKNESS 100MM & PCC THICKNESS 75MM)
SYSTEM PARAMETERS (765kV):- HOWEVER TO MEET BEAM / SUPPORT STRUCTURE OF EQUIPMENT AT SAME HEIGHT, PLINTH HEIGHT OF FOUNDATION WILL BE RAISED AS REQUIRED.
13 | 765kV GUY WIRE (FOR SWITCHYARD) @ 7 Nos. BHEL SI.No. DESCRIPTION OF PARAMETER | /93KY 12. LINE REACTOR, 132/765KV AUX. BUS, 132KV CB, 132KV LA, 765KV BPI/ 765KV LA CORRESPONDING TO REACTOR AND NGR ARE UNDER HOLD.
14 WAVE TRAP, 3150A, 1 mH, 40 kA for 1Sec., 1-PH (PEDESTAL MOUNTED) @ 8 Nos. BHEL 1 HIGHEST SYSTEM VOLTAGE 800kV 13. 765KV BPI OF SPARE REACTOR BAY BETWEEN 765KV CB AND 765KV AUX. BUS ARE IN PGCIL SCOPE. 765kv X_ARM FOR EARTH WI RE
14. FOUNDATION OF GUY WIRE COMING BETWEEN WAVE TRAP AND ISOLATOR SHALL BE CONSTRUCTED IN ALL THREE PHASE. QUANTITY
2 SYSTEM OPERATING VOLTAGE 765KV TYPE DESIGNATION SPAN OF BEAM  ISPAN OF BEAM |CROSS SECTION TENSION (UNDER
OF BEAM NORMAL CONDITION) (NOS.)
3 RATED FREQUENCY 50Hz
BILL OF QUANTITY - 132/33kV . . . . .
2 s | no.orpwases 3 DETAIL VIEW OF NGR BYPASS ARRANGEMENT. : once | 750 MR (¢/6) | Coceany (i 2 X 16 MR : ?g@gmg & o8
ITEM RATED INSULATION LEVELS
CODE DESCRIPTION SYMBOLE QTY. SCOPE ° I) FULL WAVE LIGHTNING IMPULES WITHSTAND +2100kVp
VOLTAGE (1.2/5.0microsec.) 3" IPS AL TUBE TWIN BULL « CL. 120KV LA
20 SF6 CIRCUIT BREAKER FOR NGR BY PASS 132KV, 1250A (1-PH) |§| 4 Nos. BHEL 1) SWITCHING IMPULES WITHSTAND +1550kVp TO NEUTRAL BUS
VOLTAGE (250/2500microsec.) DRY & WET
21 SURGE ARRESTER 120 kV, 10 KA, 5 KJ/KV (1 PH. ) 1) ONE MINUTE POWER FREQUENCY 830kV 7o)
aPH) ® aNos. | pecLL N MINUTE POWER FREQUEN Y - TENDER REF DRAWING OF PGCIL:
22 | NEUTRAL CT. 33KV (1 PH.) WITH 120% EXTENDED CURRENT RATING. 0 4 Nos. PGCIL 6 | CORANAEXTINCTION VOLTAGE 508kvmS TO NEUTRAL BUS ) ' 760KV LAYOUT PLAN FOR CHITTORGARH(EXTN.) S/S-TENDER STAGE : DRG. NO. C/ENG/NR-I/765KV/CHITTORGARH/EXTN./PLA/01, REV-0.
T o RADIO NTERERENCE vOLTAGE Lo ) 7 + 37 1IPS AL TUBE 765kV LAYOUT SECTION CHITTORGARH S/S EXTN. :DRG. NO. C/ENG/NR-I/765KV/CHITTORGARH/EXTN./SEC//01,REV-0
AT 508kV (rms) FOR 765 kV & AT _2500
KV 320 kV (rms) FOR 400kV. micro volts L
CONDUCTOR & STRINGING DETAILS - 765kV. R R ———— o I 2 CL. CB _ CL. NGR
FOR 1 SEC. DURATION [ == © .
SI.No. DESCRIPTION LEVEL FROM PLINTH CONDUCTOR DETAILS ;Egmg;\lpw::éATOR . Yo TENM NEUTRAL EARTHING (FEO::QCSTG’I_C') : [ ] < BHEL REF DRAWING
1 | MAINBUS-&II (AT 27M HEIGHT) | QUAD AAC BULL CONDUCTOR WITH 765KV, 210KN EARTHED Il SINGLE LINE DIAGRAM : DRG NO.TB-3-386-510-001C
450MM SUB-CONDUCTOR SPACING Double Tension DISC Insulator/(2X44 Nos.)
2 | o oG | B o Lo T cL. BP1
- : I ] [ I [ ] —_ —_ —_ —
P B — GUAD AAC BULL CONDUCTOR WiTH = 65KV 210KN © NOA NO. CC—CS/483-NRI/SS-2802/11/G8/NOA-1&2/5478 & 5479 DT. 31.07.15
S 450MM SUB-CONDUCTOR SPACING SINGLE SUSPENSION DISC Insulator/(1X44 Nos. 3 3 ADDITIONAL INFORMATION m%@/wﬁ@w QI ATH
=z 45" IPS AL. TUBE/QUAD AAC BULL — —
(D- 4 EQUIPMENT INTERCONNECTION (AT 14M HE|GHT) CONDUCTOR WITH 450 SPACING % 8 % W.O.NO. 85004 NAME OF CUSTOMER POWER GR | D CORPORATION OF |N DIA LI M |TED
& 5 | EARTHWIRE (AT 4SM HEIGHT) | 713.60mm GI WIRE (10.98mm DIA E g R | CL. 33KV CT STATUS OF DRAWING ~ CONTRACT e OF PROJECT —
O © O '
H]- SUBSTATION PACKAGE—-SSO1 FOR EXT. OF 765KV AJMER S/S &
o SECTION - D-D I736'I'58|E\P!AI(?:'II:I1TBT)TORGARH S/S UNDER GREEN ENERGY CORRIDOR
Lol
B DISTRIBUTION OF PRINTS _ TR %ﬁ@w oS SllH  /NAME &&dl . /SIGN. ]QG./DATE
S NOTE:-  3.92M MINIMUM MAGNETIC CLEARANCE TO METALLIC PART NOT FORMING CLOSE LOOP. ulASZEANT , %ﬁ TEHRCT SRl
T SR R0 R SR | Sl DM —SD— 231115
: Bifr1 R %
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FIRST ANGLE PROJECTION ( ALL DIMENSIONS ARE IN MM. )
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GENERAL INSTRUCTIONS FOR EARTHING:

1. Location of earthing conductors / risers shown in the earthing drawing may
change to suit the site condition.

2. Two different risers of one structure/equipment shall be connected to different
conductors of main earthmat.

3. Earthing conductor around the building shall be buried at a minimum distance
of 1500 mm from the outer boundary of the building.

4. Minimum distance of 6000 mm shall be maintained between two treated (pipe)
electrodes.

5. For surge arrester, earthing lead from surge counter to main earthmat shall be

shortest in length as practically as possible. Earthing lead from surge arrester
shall not be passed through any pipe.

6. No welding is allowed in the over ground earthing leads/risers.
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3. PYLON SUPPORTS SHALL BE EARTHED TO THE MAIN EARTHING
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EARTHING OF ISOLATOR (1 PH)
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EARTHING OF CAPACITIVE VOLTAGE TRANSFORMER (1 PH)
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EARTHING OF SURGE ARRESTER (1PH)
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EARTHING OF WAVE TRAP (1PH)
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EARTHING OF POST INSULATOR (1PH)
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TANDEM ISOLATOR

EARTHING RISER (Typ)

MAIN SW.
MECH. BOX

FGL

Z\N
| . ——EARTHING RISER MS ROD (Typ)

--K -------- )
MAIN EARTHING CONDUCTOR

MS ROD
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EARTHING OF LIGHTNING MAST

LIGHTING PLATFORM

STRUCTURE
EARTHING

FGL

LIGHTNING SPIKE

LUG TO SUIT 10.98mm@ GS WIRE
BOLTED TO BASE OF SPIKE

CLEAT TYPE CLAMP (Typ.)
(AT 2000mm INTERVAL)

10.98mmo GS SHIELD WIRE (Typ)

PAD TYPE COMPRESSION CLAMP
RISER GS FLAT (Typ)

FGL

RN

600 TO ROD ELECTRODE<J !

IR
ODE

\\, L TO ROD ELECTR
~,

mdom e ] O I e 3
ELEVATION
NOTES :— LEGEND
1. No. OF RISERS = 4 Nos. — . — . —  40mm® MS ROD
2. No. OF ROD ELECTRODE REQUIRED = 2 Nos.
3. No. OF PAD TYPE CLAMP = 2 Nos. 75 x 12 mm GS FLAT
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EARTHING OF TOWER WITH PEAK

EARTH WIRE TENSION CLAMP

/— 7/3.66mm GS WIRE

CLEAT TYPE CLAMP (Typ)
./_ (AT 2000mm INTERVAL)

\'/—7/3.66mm GS WIRE

PAD TYPE COMPRESSION CLAMP

STRUCTURE
EARTHING 15ho
EARTHING RISER
FGL F" GS FLAT (TYP.) FGL
RN RN
TO ROD ELECTRODE
600 i f~—EARTHING RISER
2 i MS ROD (Typ)
= - < - = E—\t —————— =
MAIN EARTHING CONDUCTOR
ELEVATION
LEGEND

NOTES :—
1. No. OF RISERS = 3 Nos.
2. No. OF ROD ELECTRODE REQUIRED = 1 No.
3. No. OF PAD TYPE CLAMP = 1 No.

- = = 40mm¢ MS ROD

75 x 12 mm GS FLAT
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EARTHING OF TOWER WITHOUT PEAK

EARTHING RISER STRUCTURE EARTHING
GS FLAT (Typ)
FGL FGL

2\ | 2\
600 J te—— EARTHING RISER
o ! MS ROD (Typ)
b= - L A e ik <

\_MAIN EARTHING CONDUCTOR

ELEVATION

LEGEND

—_— e — 40mm¢ MS ROD

75 x 12 mm GS FLAT

NOTES :—
1. No. OF RISERS = 2 Nos.
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EARTHING OF BAY MARSHALLING BOX

OUTDOOR
/_MARSHALLING KIOSK

EARTHING TERMINAL

l«——EARTHING RISER

r = GS FLAT (Typ)
1
1
FGL i : FGL
Z\N ¥ H 7\
600 J t=—— EARTHING RISER
% : MS ROD (Typ)
et - — ?—'v\—_ ———————— —
MAIN EARTHING CONDUCTOR

ELEVATION
LEGEND
— — — 40mm@ MS ROD
75 x 12 mm GS FLAT
---------------- 50 x 8 mm GS FLAT
NOTE :—

1. No. OF RISERS = 2 Nos.
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EARTHING OF RAIL TRACK

EARTHING RISER
/ GS FLAT (TYP.)

EARTHING RISER
/ GS FLAT (TYP.)

i—— EARTHING RISER ' 600
: MS ROD (Typ) :
Forom b 2 Emmiy - ===

L MAIN EARTHING CONDUCTOR

SECTION A — A

LEGEND

—_— o — 40mmg¢ MS ROD

75 x 12 mm GS FLAT

NOTES :—
1. EACH RAIL SHALL BE EARTHED AT 30M INTERVAL AND ALSO AT BOTH ENDS.
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EARTHING OF CABLE TRENCH

FGL . I FGL
7\ AN
'y GS FLAT

. 9
s
)
/|[\
|

LY ’
LY ’
Ay 300 K

\, V4
1 e 1 g i
\ MAIN EARTHING CONDUCTOR

TYPICAL CROSS SECTION OF CABLE TRENCH

CABLE TRENCH — /l/
WA

L PIPE SLEEVE
GS FLAT /
\ EARTHING CONDUCTOR

50x6 MS FLAT
/ ‘-l

..... - A CABLE TRENCH
2 A }

WALL

ISA 50x50x6

< <

INSERT PLATE

Al
EARTHING CONDUCTOR
¢ 50x6 MS FLAT
2—-
DETAIL — X INSERT
PLATE
NOTES :—
1. MS FLAT SHALL RUN ON TOP TIER ALL ALONG SECTION A — A

THE CABLE TRENCHES & WELDED TO EACH OF THE RACKS.

2. MS FLAT SHALL BE EARTHED AT 30M INTERVAL
AND ALSO AT BOTH ENDS.
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EARTHING OF GATES & FENCE

faxad | k)
e xS
[
FLEXIBLE |
BRAID (Typ) |
(50x6mm) |
— (I
|
[ é—EARTHING RISER
WELDING | GS FLAT (Typ)
(Typ) A
| %,
oL R
BRZA S
6%0 e EARTHING RISER
[ YP——

, MS ROD (Typ)

MAIN GATE
n
LEGEND
—_— = ——  40mmg¢ MS ROD
75 x 12 mm GS FLAT
I
—--——--— 50 x 6 mm MS FLAT
EARTHING RISER
y GS FLAT (Typ)
NOTES :— FENCE MAIN FGL " FGL
POST  GATE R ZA
1 . No. OF RISERS REQUIRED 1 2 600 H
2 . No. OF FLEXIBLE BRAID - 4 Tommemn G =

w

4. EVERY ALTERNATE FENCE SHALL BE
CONNECTED TO EARTHING GRID.

ALL GATES SHALL BE CONNECTED TO EARTHING GRID.

LMAIN EARTHING CONDUCTOR

FENCE POST
(ALTERNATE FENCE POST)
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EARTHING OF LT TRANSFORMER

TO MAIN EARTH MAT

TO MAIN EARTH MAT
PIPE ELECTRODE

(Typ) 8 o TO MAIN EARTH MAT
LV CABLE
l— BOX —l
[——————————
EARTHING RISER
— GS FLAT(Typ.)
EARTHING RISER | o m—
GS FLAT(Typ.) N ke
L _ =
s
[ TN I 1111 %
[oJe]
(o] Z
< + (et /et — g
= 1 i 1 j =
E ® ® ® =
< [ 1] [ 11 [ 1] [ 11
Z 1 L L
<<
=
o | | | |
| | | | |
TO MAIN EARTH MAT
PLAN
LEGEND NOTES :=
o 4Omme MS ROD 1. No. OF RISERS FOR MAIN TANK & T.M. MAR. BOX = 4 Nos.
2. No. OF RISERS FOR LV CABLE BOX & RADIATOR = 4 Nos.
75 x 12 mm GS FLAT 3. No. OF RISERS FOR PIPE ELECTRODE = 2 Nos.
................ 50 x 6 mm GS FLAT 4. No. OF PIPE ELECTRODES REQUIRED = 2 Nos.
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EARTHING OF LT TRANSFORMER

A
e
ﬁ

LV CABLE
BOX r

-

]
7]

—

MARSHALLING
BOX

Tﬁ*

i
. |

|
A
1
1
]
]
]
1
1
—tm : — EARTHING RISER
' /GS FLAT(Typ.)
N L P
p. bV oms )
o . [ AN AT
: -taq’ : ‘1I Lt o
LT _:;-44-. .
< . Ne X 4
| e - A ‘I : _.1
la N _:'-|'<". a4ty
o e by
FGL 4 FGL
TR — N
; " i L
600 44 ,f P P
ie ;o ! e EARTHING RISER
ot o i i MS ROD (Typ)
....................... .......n‘:um‘:u‘t:,_;-,-;-,-;-,-;vm‘:,-;.z 2.;.6-;-,-; ,-;-,-,_;.6-;-,.;-,-;-,-;-;-,_;-,-;-,-;-,-;-;-,-;-,-;-,-;-,.2
\ MAIN EARTHING CONDUCTOR

END VIEW MS RoD (e
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EARTHING OF PYLON SUPPORTS

Pylon supports shall be grounded through 50x6mm Gl flat to the ring around the Pylon
supports of 75x12mm Gl flat which in tu rn is connected to the main grid (40 mm dia MS
rod) at 2 to3 points as available.

View-X 75x12mm Gl
Pylon flat around the
Support transformer
300 mm

50x6mm Gl flat welded to the main flat
Fig.- Elevation (Earthing of Pylon Supports)

Ring of 75x12 Gl flat around the pylon supports

0 = = 0

}F‘ LT
__—"" To main earth mat
Pylon

Supports “ha

4 4 4 4

& To main earth mat

Fig.- Layout (Earthing of Pylon Supports)
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EARTHING OFHYDRANT/ HVW SPRAY PIPING

These pipes shall be grounded at pump house through 50x6mm Gl flat connected to the

main flat, 75x12mm running around the room.

View-X
View-X
Pump—|
House
\
To 75x12mm 50x6mm Gl Bolted joint

Gl Flat around the room flat

Fig.-Earthing of Hydrant / HVW Spray Piping

EARTHING OFHYDRANT POST/ HOSE BOX

A bolt shall be welded to these structures at the time of installation which can be used to
connect them to the nearest riser or main 75x12mm Gl flat through 50x6mm Gl flat.

View- X

(

Bolt head welded

To the post

V/

50x6 mm Gl flat

T

View- X

Fig.- Earthing of hydrant box / hose box
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