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HIGHEST SYSTEM VOLTAGE

DESCRIPTION OF PARAMETER

SYSTEM PARAMETERS (765kV):-

Sl.No.

1

SYSTEM
765kV

800kV

SYSTEM OPERATING VOLTAGE2 765kV

RATED FREQUENCY3 50Hz

NO. OF PHASES4 3

RATED INSULATION LEVELS
I) FULL WAVE LIGHTNING IMPULES WITHSTAND

VOLTAGE (1.2/5.0microsec.)

II) SWITCHING IMPULES WITHSTAND
VOLTAGE (250/2500microsec.) DRY & WET

III) ONE MINUTE POWER FREQUENCY
DRY WITHSTAND VOLTAGE (rms)

5
±2100kVp

±1550kVp

830kV

CORANA EXTINCTION VOLTAGE6 508kVrms

MAX. RADIO INTERFERENCE VOLTAGE LEVEL7
2500AT 508kV (rms) FOR 765 kV & AT

320 kV (rms) FOR 400kV.

RATED SHORT CIRCUIT CURRENT8
FOR 1 SEC. DURATION

SYSTEM NEUTRAL EARTHING9

micro volts

40kA

EFFECT.
EARTHED

(FOR 1 Sec.)

PRESENT SCOPE 

FUTURE / EXISTING / NOT IN BHEL SCOPE

FENCE

765kV TOWER W/O PEAK

765kV TOWER WITH PEAK

400kV TOWER WITH PEAK

400kV TOWER W/O PEAK

SHIELD WIRE (765kV & 400kV)

LEGEND:-

X X X X X X X

1

SF6 CIRCUIT BREAKER WITH CLOSING RESISTOR, WITH CSD 765kV, 3150A, 40 kA for 1 SEC, (3-PH)2

SF6 CIRCUIT BREAKER WITH CLOSING RESISTOR, WITHOUT CSD  765kV, 3150A, 40 kA for 1 SEC, (3-PH)3

ISOLATOR VERTICAL KNEE TYPE WITH ONE EARTH SWITCH 765kV, 3150 A, 40 kA for 1 SEC, (3-PH)

4

ISOLATOR VERTICAL KNEE TYPE WITH TWO EARTH SWITCH 765kV, 3150 A, 40 kA for 1 SEC, (3-PH)

5

6

7

8 ISOLATOR VERTICAL KNEE TYPE WITHOUT EARTH SWITCH 765kV, 2000 A, 40kA for 1 sec, (1-PH)

9

ISOLATOR VERTICAL KNEE TYPE WITH ONE EARTH SWITCH 765kV, 2000 A, 40kA for 1 sec, (1-PH)

765kV, 80 MVAR SWITCHABLE LINE REACTOR WITH NGR, 1-PH

12 765kV BUS POST INSULATOR (EXCEPT FOR WAVE TRAP AND ISOLATOR)

CODE
ITEM DESCRIPTION SYMBOLE SCOPE

BILL OF QUANTITY - 765kV

3000A, 40kA for 1 SEC CURRENT TRANSFORMER (6 CORE), 1-PH, 120% Extended Current Rating(765kV)

CAPACITIVE VOLTAGE TRANSFORMER 765kV,40kA,1-PH, 8800 pF; VOLTAGE RATIO - 765/0.11
3 3

SURGE ARRESTER 624kV, 1-PH, 20KA, 13KJ/KV

QTY.

1 No.

4 Nos.

10 Nos.

2 Nos.

13 Nos.

23 Nos.

15 Nos.

12 Nos.

25 Nos.

13 Nos.

10

11

DESCRIPTION

CONDUCTOR & STRINGING DETAILS - 765kV.
Sl.No.

MAIN BUS-I & II1

JACK BUS2

DROPPERS/ JUMPERING3

EQUIPMENT INTERCONNECTION4

EARTH WIRE5

LEVEL FROM PLINTH

(AT 27M HEIGHT)

(AT 39M HEIGHT)

-

(AT 14M HEIGHT)

(AT 45M HEIGHT)

QUAD AAC BULL CONDUCTOR WITH
450MM SUB-CONDUCTOR SPACING

CONDUCTOR DETAILS

QUAD AAC BULL CONDUCTOR WITH
450MM SUB-CONDUCTOR SPACING
QUAD AAC BULL CONDUCTOR WITH
450MM SUB-CONDUCTOR SPACING
4.5" IPS AL. TUBE/QUAD AAC BULL
CONDUCTOR WITH 450 SPACING

7/3.66mm GI WIRE (10.98mm DIA)

TENSION INSULATOR
STRING/PHASE

765KV,210KN 
Double Tension DISC  Insulator/(2X44 Nos.)
765KV,210KN 
Double Tension DISC  Insulator/(2X44 Nos.)
765KV,210KN 
SINGLE SUSPENSION  DISC  Insulator/(1X44 Nos.)

62 Nos.

(AT 8M HEIGHT)

PGCIL

BHEL

BHEL

BHEL

BHEL

BHEL

BHEL

PGCIL

PGCIL

BHEL

BHEL

1. ALL DIMENSIONS ARE IN MTR. UNLESS OTHERWISE SPECIFIED.

NOTES:

2. DEAD END TOWER SECTION AND OUTGOING OF LINE CONDUCTOR & SHIELD WIRE ARE NOT IN BHEL SCOPE BUT CONNECTION OF 
EQUIPMENT TOWARDS LINE SIDE SHALL BE DONE BY BHEL. SUPPLY OF TENSION INSULATOR STRING ON LINE SIDE OF TAKE OFF GANTRY
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
BPI & ITS STRUCTURE AND ASSOCIATED CIVIL WORKS IS NOT COVERED IN BHEL SCOPE OF WORK AS PER TS SECTION PROJECT

4. INTER EQUIPMENT DIMENSION ARE PLANNED SO AS TO ACHIEVE REQUIRED PHYSICAL AND ELECTRICAL CLEARANCE. HOWEVER IF ELECTRICAL
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. BOUNDARY WALL ALONG WITH SUBSTATION PROPERTY LINE. OWNER SIDE OFFICE, STORES, CONTOURING AND SUBSTATION LEVELLING, 

6. FIRE RESISTANT WALL BETWEEN 765kV REACTORS UNITS ARE NOT IN BHEL's SCOPE.
7. SOIL INVESTIGATION OF SUBSTATION ARE NOT IN BHEL's SCOPE. 

8. LOCATION OF WT SHOWN IS INDICATIVE ONLY. EXACT LOCATION SHALL BE FINALIZED DURING COMMISSINING BASED ON PLCC REQUIRMENT HOWEVER
FOUNDATION FOR WAVE TRAP SHALL BE CONSIDERED FOR ALL THREE PHASES.

9. DETAILS OF BMK & SWITCHYARD PANEL ROOM (SPR) LOCATION (WITH CO-ORDINATES) SHALL BE SHOWN IN CABLE TRENCH LAYOUT DRAWING.
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

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)

(EXCEPT FIRE PROTECTION SYSTEM, CABLING FROM CR/SPR TO REACTORS & NGR MB'S & CONNECTOR OF HV BUSHING OF 765 KV REACTOR).

 HOWEVER TO MEET BEAM / SUPPORT STRUCTURE OF EQUIPMENT AT SAME HEIGHT, PLINTH HEIGHT OF FOUNDATION WILL BE RAISED AS REQUIRED. 

FOR 765KV CB RELATED WORK UNDER PRESENT SCOPE.

BOUNDARY WALL

SF6 CIRCUIT BREAKER WITHOUT CLOSING RESISTOR, WITH CSD  765kV, 3150A, 40 kA for 1 SEC, (1-PH) 13 Nos. PGCIL

765kV GUY WIRE (FOR SWITCHYARD) 7 Nos. BHEL

WAVE TRAP, 3150A, 1 mH, 40 kA for 1Sec., 1-PH (PEDESTAL MOUNTED) 8 Nos. BHEL

13

14

20

SURGE ARRESTER 120 kV, 10 KA, 5 KJ/KV (1 PH.)21

NEUTRAL CT. 33KV (1 PH.) WITH 120% EXTENDED CURRENT RATING.22

SF6 CIRCUIT BREAKER FOR NGR BY PASS 132KV, 1250A (1-PH)

CODE
ITEM DESCRIPTION SYMBOLE SCOPE

BILL OF QUANTITY - 132/33kV

QTY.

4 Nos.

4 Nos.

4 Nos.

PGCIL

PGCIL

BHEL

MAIN BELOW GROUND EARTHMAT ARE NOT IN BHEL SCOPE.

12. LINE REACTOR, 132/765KV AUX. BUS, 132KV CB, 132KV LA, 765KV BPI/ 765KV LA CORRESPONDING TO REACTOR AND NGR ARE UNDER HOLD.

FG
L - 459.40 M

CL. BPI

CL. CB

CL. BPI

CL. 120KV LA

CL. NGR

CL. 33 KV CT

NOTE:- 3.92M MINIMUM MAGNETIC CLEARANCE TO METALLIC PART NOT FORMING CLOSE LOOP.

3'' IPS AL TUBE

TO NEUTRAL BUS

TO NEUTRAL BUS

C
L
.

B
P
I

C
L
.

C
B

C
L
.

B
P
I

SECTION - D-D

R
3
.9

TWIN BULL

TWIN BULL

3'' IPS AL TUBE

DETAIL VIEW OF NGR BYPASS ARRANGEMENT.

13. 765KV BPI OF SPARE REACTOR BAY BETWEEN 765KV CB AND 765KV AUX. BUS ARE IN PGCIL SCOPE.
14. FOUNDATION OF GUY WIRE COMING BETWEEN WAVE TRAP AND ISOLATOR SHALL BE CONSTRUCTED IN ALL THREE PHASE.
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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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 AUXILIARY EARTHMAT
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 PIPE ELECTRODE 

kksarkar
Text Box
(12mm thk)
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EARTHING OF CIRCUIT BREAKER 



( A Government of India Enterprise )

Drawing No.:
C/ENG/STD/EARTHINGS

PRPD BYCKD BY

27/3/2008

Date SHEET # 10

Rev.

00

EARTHING OF ISOLATOR 
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EARTHING OF ISOLATOR  (1 PH)
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EARTHING OF CURRENT TRANSFORMER  (1 PH)
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EARTHING OF CAPACITIVE VOLTAGE TRANSFORMER (1 PH)
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EARTHING OF SURGE ARRESTER (1PH)



( A Government of India Enterprise )

Drawing No.:
C/ENG/STD/EARTHINGS

PRPD BYCKD BY

27/3/2008

Date SHEET # 15

Rev.

00

EARTHING OF WAVE TRAP (1PH)
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EARTHING OF POST INSULATOR (1PH)
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TANDEM ISOLATOR
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EARTHING OF LIGHTNING MAST
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EARTHING OF TOWER WITH PEAK
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EARTHING OF TOWER WITHOUT PEAK
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EARTHING OF BAY MARSHALLING BOX
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EARTHING OF RAIL TRACK
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EARTHING OF CABLE TRENCH
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EARTHING OF GATES & FENCE
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EARTHING OF LT TRANSFORMER



( A Government of India Enterprise )

C/ENG/STD/EARTHINGS
PRPD BYCKD BY Date

Drawing No.:27/3/2008
00

Rev.

SHEET # 26

EARTHING OF LT TRANSFORMER



 

EARTHING OF PYLON SUPPORTS 

 

Pylon supports shall be grounded through 50x6mm GI flat to the ring around the Pylon 

supports of 75x12mm GI 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 GI  
 Pylon                 flat around the   

 Support              transformer   

   
               
       

          300 mm 

 

     

      
50x6mm GI flat   welded to the main flat  

 
                               Fig.- Elevation (Earthing of Pylon Supports) 

 
 Ring of 75x12 GI flat around the pylon supports  
 

 

 

 
 

 
 

 
                  To main earth mat 

          Pylon 

          Supports  

 
 

 
     To main earth mat 

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

 

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

main flat, 75x12mm running around the room.  
     View-X  
 
              View-X 

Pump        
House 

 
 

To 75x12mm       Bolted joint   
GI Flat around the room       

 
  Fig.-Earthing of Hydrant / HVW Spray Piping    
     

 

EARTHING OF HYDRANT 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 GI flat through 50x6mm GI flat.  

 
 
 
 

        Bolt head welded 
        To the post 

      
            View- X  

                 
  

 
 

 
      

      50x6 mm GI flat   
 

 
 

     View- X 
 
 

Fig.- Earthing of hydrant box / hose box 

50x6mm GI 

flat 




