


ffiffiffi-ffi
Letter No: THDCIL/RKSH/EMD/VPHEP / 4Ot _6/ 6 g (

To,
1. Mr. Yogender pal Email: voeenderpal@bhel.in

General Manager (BHEL pMG_Hydro Brrir*rEilup;
BHEL, PS-HBG(PMG),6Ih Floor, BHEL New Building,
Film City, Sector-164, Noida
uP-201301.

Date: 14-06-2023

2' M1, vivek Kapit Emait: vivekk6D.bhet.in
AGM (BHEL -T'ransmission llusiness Group)
5th Floor, BHEI- New tsuilcling.
Film city. Sector-16/\. Noida. llp_201301.

Subiect: mF, HE 111

Aereement No. THDCIL/RKSH/CC-297IAG-1. AG-2 & AG-3 dated 18.1 1.2014.

Rgf: BHEL'S LEttCT NO. TBEM/VISHNUGAD/ PIPALKOTI/THDCiDWG EKD/30 dAtEd 1 3.06,2023,

Sir,

With reference to the above transmittal, please find enclosed following approved documents of VpHEp

1. Erection Key Diagram For pothead yard, DWG No. TB-3g 2-316-010 Rev 02.

This approval does not absolve M/s BHEL from its responsibility for correctness of the documents.manufacturing/supply of the equipment as per Employer's requirement & GTp for the achievement of thedesired performance at site & compreten.* bf th. equipment.

This is for your kind information and necessary action please.

Encl.: As above (A.K.C
ccM 0

Copy to:
1. ED (Tech),THDCIL Rishikesh.
2 OSD (Project), THDCILVPHEP, pipalkoti.
3. GM (EM), THDCILVPHEp, pipatkoti.
4. AGM (QA),THDCIL Rishikesh
5' Mr. Dileep Shukla, Sr. Manager, (BHEL -Transmission Business Group) 5th Floor,

Building, Film City, Sector-16,4., Noida, Up_201301.

AlaknandaBhawan, Bye pass Roid ,pragitipuram, tnoc India Ltd.
Rishikesh,Uttarakhand -249201 rel. : 0 1 3 i- zizozqi,Fax : 0 1 3 52 43 g6g2

Email : vphep.emd,thdc@gmail.com

Yours Sincerly,

>'Y- 
-r $(

(A.K.Ghildiyal) \
CGM (EM Design)

BHEL New
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l. *fri-qsrq
Email: yogenderpal@bhel.in

ft-{i-s' t4-06-2023

q6relT, fi qq-{mg}amR rnq 1fi.fi.gr.;,qrc+ tfi E+trfs-dq frfrts,
fx1[.t,SCET(6th Floor, New Buitding),
+F-r_ 164, ffi;q R-&, frgsr_ 2o13ot, sm yasr

2. *ft+{q,frq
qrq{r*ierfr fffiqe- qtqrTqrqRun6 wie ;
Sj}t.o,SC$1(sth Floor, New Building),
q-rzr- 164, ff;q R-&, frger_ 201301, cm #qr

frq-q:
'4X111

tt.20t
verf: BHEL's Letter No. TBEM/VISHNUGAD/ pIPALKOTI/THDC/DWG EKD/30 dated

13.06.2023

Sir,

with reference to the above transmittal, please find enclosed following approved documents of vpHEp
1. Erection Key Diagram For pothead yard, DwG No. TB_3g 2_316-010 Rev 02.

This approval does not absolve M/s BHEL from its responsibility for correctnessmanufacturing/suppry of the equipment as per Emproyer,s reqri.e,nent & GTp for thedesired performance at site A compteteness of the equipment.
This is for your kind information and necessary action please.

of the documents,
achievement of the

5€q

) s fr {e{. q RfuiT (5th Ftoor.

€qq-+,.: As above

yfrffi:
t. erfuqnfi ft?qrr (ilfin-fi), cfus-"T, 6ffiq12. frq**, qftqtqil-,ffiA
3. c-{rrqa6, qqq,Mfr
4. qq-<q{rmierfi, ruq, a-R*qr
5. 'ft ffiq g+tn ,-aftux"ta-+ . (ffiqFr_ qtqrr qrqp fitO wie

New Building;, t+e<_164, ftiw fr&, +gsr_ 20t301, s_Tr Etqr

AlaknandaBhawin, Bye?ass Road,pragatipuram, THDC India Ltd.Rishikesh,uttarakhand- 24920 r ter. : ir t 3 5 -243 0397, F ax: 0 r 3 5243 g6g2
Email: vphep.emd.thdc@gmail.com

rq. + frf*.*)f\\bt

Email:vivekk@bhel.in









Project: 400kV GIS at Vishnugad pipalkoti Hydro Electric project (4X j.11MW)

Customer: THDC lndia Ltd., Rishikesh, Uttarakhand

Drawing No: TB-382-316-010

Drawing Title: Erection Key Diagram for pothead yard

ANNEXURE 1: BltL OF QUANT|TY FOR 40oKV CLAMPS AND CONNECTORS FoR POTHEAD YARD
REV. NO:01

BOQ ltem
No.

CONNECTOR TYPE
C,u r'.ent

ratins (A)
Unlt Line-1 Line-2

Total without
spare

Spare
Total Quantity

including Spares

BAY NO. ------> 405 407
sEcTtoN----:-> A-A,/ C-C s-B/ c-c

2T

:onnector lor 4Llokv. 2000A, 40kA FOR is. HDB

SOLATORS. suitable for Twtn ACSR Moostr conductor
horizontal approach)

2000 Nos 6 6 12 1 13

3T

:onnector for 400kV, 2000A, 40kA FOR is, Current
fransformer, surtable ior Twin ACSR Moose r:onductor

horizontal approoch)
2C0C Nos 6 t2 14

4T

:cnnector for 400kV, 440CpF Capacitor Voita8e
lransformer, surtable for Single Ar::SR Moose conductor
universal approach)

NA Nos .l :l 1

5T
Connector for 390kV, 40kA FOR 1s, Surge Arrester, suitabk
for Single ACSR Moose conductor {universal approach}

NA Nos. 3 3 t: 1

6T

:onnector ior 400kV, 2000A, L.0mH Wave TraD, suitable
'or.iwin ACSR Moose condnctor {horrzontal/ unrrrersal
lpproach)

2CCo No5 4 8 I

7T

Connector for 400kV Buspost insulator, suitable for Twin
ACSR Moose conductor {irorizontal approach) TilROUGii
type

2000 Nos 1. 1

107

Connector for 400kV Cable Sealing End (CS[], suitabte for
Twin ACSR Moose conductor (horizontal approach)
Tl''lROUGl-l tvoe

2000 Nos 3 3 6 1.

22
100kV iEE Connector, suriable for Twii Ai-tSR Mcoss
:oilductor to Single ACSR Moose conductor

1000 Ncs o3 Os o6 1 Ot
23

100kV TEE Connector, suitable for Single ACSR Moose
:onductor to Single ACSR Moose conducto.

1000 Nos. 6 6 1 2 !4

?78
iCokv Ritiid Spacer, suitable for Twrn ACSR Mooje
:oductor with 450rm :.ub-ccnductor spaong

NA t\oq 21 21 42 2 4.1

PG
L'G clarrrp fcr 5 ngle Ar:::;R Mcose cDnductoi ic SinBl.r AC:;lj
N4oose c0nductor 1C00 Noe ,)

t) 18 20

:omposite long lnsulator & StrinEinc Hardware

@
{ oo'r

4001.V Double 'lension Composite long rnsul3tor (J.2-0 kt!
per strlng) assembiy of doubie anchorinB points with 2 nos
polyrrer insulator along wiih all hardware ac(essories
inc Ldrng Clf(,na q rg and icn<'(an aramc su.tlD[] ;Or iw['
AC:iR lvlocsr conductor with 450mrn sirb conduf,ior
spacrne with turn huakle.

a Polympr Ins,.llator NA N i-r3 6 6 .L

b Harclware NA 5*ts 3 6 7

4$SST

riotlkV SinBl.i Suspcn5ioF iompos:te long insiiiator { l:O
kN) assemlllv of single anchoring pcrnt with I no polynt€r
insulator along with all hardware accessorie:: rncluding

Corona Ring with drcp/'stfaight ciamp set suitablt'fof Twin
ACSR lvlooie Conductor with 450mrn sub conductor
s ilacrng

a )oiymer lnsulator Nos. 5 €t

b lard, NA Sets (, 1 1

400kV, ;0004, 40kA FOR 1s, 3-PH HDB |SOI_ATORS

(tt.EcrRrcAi.i.y oANGID MOTOR Op[itATtD) WIIH i] a,/:;

iMECIIANICAtLY GANGtD, MtiTOR OFaRATID) c.rmpjete
with operatinfj mechanisrn

2Dor Sets 1 1. 0

{00kV Post insulators for above NA Nos. 9 9 I8 0 l8

3
100kV, 2000A, 40kA FOR 1s. 1'PH, s-CORE CURRENT

TRANSFORMEit
1000 N0s 3 3 6 0 6

unction boxes for above NA Nos.

t I

3

't

2

1 2 i)



Project: 400kV GIS at Vishnugad pipalkoti Hydro Electric project (4X111MW)
Customer: THDC lndia Ltd., Rishikesh, Uttarakhand
Drawing No: TB-382-31.6-010

Drawing Title: Erection Key Diagram for pothead yard

ANNEXURE 1: BILL OF QUANTITY FOR 4OOKV CLAMPS AND CONNECTORS FOR POTHEAD YARD
REV. NO:01

BOQ ltem
No.

CONNECTOR TYPE
Cyrtent

rating {A)
Unlt Line-1 Line-2

Total withoul
spa re

Spare
Total Quantiw

including Spares

BAY NO. ------> 405 407
SECTION A-A/ C-C B-B/ c-C

4
100kV, 4400pF, 1-PH, 3-CORE CApACtTOR VOLTAGE
TRANSFORMER NA N os. 3 1 6 0 6

unctrcn boxes fot aiJove NA Nos 1 0 2

5
390i(V, 20kA,40kA FCR 1s, l-Plr SURGE ARRESiER

lGaple-<s type) with surge monitors NA Nos. 3 l 6 0 6

6 r0ok\', 20004, 0.5mH, 40kA FOR 1s, l-pH WAVE TRAP 2000 Nos 2 4 0 4
100kV Post insulators for above Nos 6 6 t2 0 12

7 100 kV, 8kN Solid Core Bus Post tnsulaior NA Nos l I 2 0 ?

t0 400kV Cable SealinE Enc (CSE) 2000 ll os 3 6 1

MK Marshalline kiosk - 180R Nos. o 1 0

:arthing clamps

STE
trarthwire Strarn,/ tension clamps {BoiteC \,oe) ivitir >
ihackie assefitbiv NA Nos 6 4 1 14

PGE )G-clamp for GS earthwire of 1O.98mm Cia NA Nos 9 4 2 15

cci :le.rt type ciamps fo. f aitf,ng d;;;;;;;;I;;E
i al I.J,,\ Nos. 69 69 ) t1.

cc2
:leat tvpe c{3mps for :sxl:rrn cJ. ilitliiiii
)ipe struature NA Nos .18.c 190

cc3
Sleat t'r'pe clamps for 75xL2mm 6.S. flat tor eqr,rprer,t
attrce slructure NA Nos. 24

.L 5

PC
,ad type clamp For connecting 10.98mm dia. Gl wire on
lne side and 75x12nrm GS strio on oihpr (i.lp NA Nos. 4 6 I 7

lus gar materials

L \CSR nroose cclnductor 1000 1"4 [i 2ES 576 10c 676

:l arth wrre NA lvlt r 145 73 2?.C 10c

Wz,#-'
/? .o6 zl

3



I&C Commissioning Tools_V13.0

  I&C 2021

 Doc. No: -  I&C/ Commissioning Tool List /13.0

No
Sr. Description Image Make Model Range

Quantity/
Set

1 Multi
meter

FLUKE FLUKE 179

1000V AC/DC; 10A AC/DC
(with test leads and current
jacks);
resistance to 50 MΩ;
capacitance to 10,000 μF,
frequency to 100 kHz;
temperature from -40℃ to
400℃

1

2 CRM KIT
  MEGGER

MOM 200A
,

MOM 600A

Mains voltage 115 / 230 V
AC, 50 / 60 Hz
Temperature
Operating 0°C to +50°C
(32°F to +122°F)
Resistance
Range 0 – 1999 µΩ
0 – 19.99 mΩ
Output
Current 0 – 200 A DC
Open circuit voltage 4.7 VDC
Current shunt output 10 mV
/ 100 A ±0.5%, max 20 mV
out,
max 10 V to protective earth
(ground)

1

3 SF6 Multi-
analyzer DILO

Type no.:

3-038R- / 3-
038-

General data:

Input pressure: pe 0.3 – 9bar
Operating temperature: -10°
- +40 °C
Operating voltage: 90 –
264V /50 – 60Hz (L, N, PE)
Interface: USB

Mains fuse: 2 x 1.6 A/T (time
delay)

Measuring time (individual
measurement): < 15 min.
(automatically calculated)
Limit value vol.-%: 0.0 – 99.9
vol.-%

Limit value dew point: -60 °C
– +20 °C

1



I&C Commissioning Tools_V13.0

  I&C 2021

 Doc. No: - I&C/ Commissioning Tool List /13.0

No
Sr. Description Image Make Model Range

Quantity/
Set

4

Megger
insulation
tester 5 kV

MIT 520
 MEGGER MIT515DC

A.C. voltage (auto-ranging)
MIT515, MIT525, MIT1025:
90-264 V rms, 47- 63 Hz 100
VA
MIT1525 kV:
90-264 V rms, 47- 63 Hz 200
VA
Battery charge time
2.5 hours deep discharge,
2 hours normal discharge
Battery life
11.1 V, 5.2Ah Li-ion
batteries,
meet IEC 62133:2003,
MIT1525 has
2 battery packs

1

5 CB Timing
kit MEGGER CB Analyzer

EGIL

General
Mains voltage 115 / 230 V
AC (switchable), 50 / 60 Hz
Power consumption 100 VA
(max)
Breaker operation
Sequences C, O, C-O, O-C,
O-C-O
Continuous current 5 A

1

6 DCRM kit
(Optional) SCOPE

HISAC
ULTIMA

Trigger Options-O, C, C-O, O-
C, O-C-O

Power-230 V AC ± 15% ,
50Hz ± 10%
CRM Resistance Range-1000
/ 2000 / 4000 / 8000 μΩ
Selectable

1

7 CT , VT
testing kit

OMICRON CPC 100

IAC/DC INPUT
Fuse-protected with a 10A
very quick-acting fuse
2kV AC
High voltage output
Mains power supply,
1 phase, 85V-264V AC
800A AC (6.1-6.5V AC)

1



I&C Commissioning Tools_V13.0

 I&C 2021

 Doc. No: - I&C/ Commissioning Tool List /13.0

No
Sr. Description Image Make Model Range

Quantity/
Set

8 Leak
detector

DILO 3-033-R002

Power Supply: Two (2) “C”
cell alkaline batteries
Sensitivity: 5 g SF6 / year
Operating Temperature: 32
°F to 126 °F (-0 °C to 52 °C)

1

9
CT testing

kit
(optional)

OMICRON CT Analyzer

Mains fuse: 2 x T6.3A /
250V, high breaking capacity
Output

Generator output, 120V/15A
peak max.
Sec

Measurement input for
secondary side of CT,
300VAC max., 500 kΩ input
impedance
Prim

Measurement input for
primary side of CT, 30VAC
max., 150 kΩ input
impedance

1

10 HV test kit
Outdoor

HIGHVOLT
WRV
3.6/680 M

Main supply V 230/400
±10%
Output voltage Vrms 10 …
550
Rated output current A 70
Frequency range Hz 18 …
300
Duty cycle Continuous
operation
Rated voltage kV 680
Rated current2) A 3.6
Frequency range Hz (403)…)
50 … 300

1



I&C Commissioning Tools_V13.0

  I&C 2021

 Doc. No: - I&C/ Commissioning Tool List /13.0

No
Sr. Description Image Make Model Range

Quantity/
Set

11 HV test Kit
Indoor

HIGHVOLT WRV
1.5/680

Power supply:

3ø PNE 50Hz,

400V, +/- 10%, 63 A.

Rated power:

43 kVA (Control Panel),

1000kVA (Reactor)

Rated voltage
:680 kV, 1ø AC

Rated current:1.5 A

Rated inductivity:720 H

Resonance frequency range:

50…300 Hz

1

12

Gas
handling
unit with

accessories

DILO General
Main supply 420 V AC      1

13 PD test kit QUALITROL
QUALITROL
– QCM-
PPDM

Power supply - 110 V 50/60
Hz

Supply current- 200 mA

Input - 3 UHF channels
UHF bandwidth - 100 - 2000

MHz

1



		                                             

1

ENERPAC Hydraulics pump 

P80 with hydralic pressure 

cylinder and High Pressure 

hose 3/8" 18 NPT 900mm 

high pressure hydraulic

4

2
Double open-end wrench 10-

parts 4-11 ELECTRIC
1

3
Open Ring Spanner (22 to 

32) +(10-32) set
1 set

4 Ratchet Spanner 10mm 2

5 Ratchet Spanner 13mm 2

6 Ratchet Spanner 17mm 2

7 Ratchet Spanner 19mm 2

8 Ratchet Spanner 24mm 2

9 Adaptor 1/2" to 3/8"    1

GIS General Installation tools set V_14

     DOC. No: - I&C / GIS GENERAL INSTALLATION TOOL LIST 

Sr. 

No.
Tools Sr.No. Description Image Quantity

Rev:14.0

Page No: 1



Sr. 

No.
Tools Sr.No. Description Image Quantity

10 Adaptor 1/4" to 3/8" 1

11 Adaptor 1/4" to 1/2" 1

12 Torque wrench (4-20 NM) 1

13
Torque wrench 10-60 Nm 

plug in Adaptor  
1

14
Torque wrench 40-200 Nm 

730N/5 plug in adaptor 
1

15 Torque wrench 60-320 Nm 1

16 Belt wrench 1

17

725 QR/S- 1PC                  Plug 

in ratchet 3/8" shank 9X12 

size 5 735

2

18
Plug in ratchet 1/2" shank 

14X18 size 20 735
2

19
10mm 731/10 open Slot 

Socket
1

Page No: 2



Sr. 

No.
Tools Sr.No. Description Image Quantity

20
13 mm 731/10 open Slot 

Socket 
1

21

open-end wrench plug-in 

tool shank 9 x 12 mm 17 mm 

733/10

1

22

open-end wrench plug-in 

tool shank 9 x 12 mm 19mm 

731/10

1

23
Plug in tool 24mm SW jaw 

14x18 square 
2

24

 Ring wrench plug-in tool 

shank 14 x18 mm 17 mm 

732/40

2

25

Ring Wrench plug in tool 

shank 14x18mm 19mm 

732/40

2

26

Ring Wrench plug in tool 

shank 14x18 mm 24mm 

732/40

2

27
Hammer wooden 

handle1.5kg 
1

28
Mallet with wooden handle 

40
1

29 Soft face hammer 50mm 1

Page No: 3



Sr. 

No.
Tools Sr.No. Description Image Quantity

30
Chain pulley 750kg 1.5-

meter stroke 
2

31
Chain pulley 1500kg 1.5-

meter stroke 
2

32
Industrial Vacuum Cleaner 

(3000W)
1

34 Metal Spirit level 1000mm 1

35
Metal Spirit level 500 mm 

length 
1

36 Metal Spirit level 400mm 1

37
Metal Spirit level(magnatic) 

200mm
1

38
65mm Single open-end 

spanner
1

39
50mm=1pc Single open            

55mm=1pc Single open
2

40 46 Single open 1

Page No: 4



Sr. 

No.
Tools Sr.No. Description Image Quantity

41 30 Single open 1

42 32 Single Open 1

43

 Socket spanner 1/4 inch 

+1/2 inch 63-parts Hexagon 

and TORX

1

Socket spanner 1/4 inch +1/2 

inch 29-parts Hexagon
1

44
GEDORE Screwdriver insert 9-

piece 1/2" 5-17mm
1

45 STAHLWILL 512 1

46 Combo Pliers 200mm 1

47
Water Pump Pliers,250mm, 

300mm
2

48
Hexagon Allen key set 1.5-10 

mm ball-end
1

49 Round Sling 2 Ton 2 Meter 4

Page No: 5



Sr. 

No.
Tools Sr.No. Description Image Quantity

50 Flat Sling 12Ton 2Meter 1

51 Round Sling 3 Ton 8Meter 2

52 Round Sling 2 Ton 10 Meter 2

53 Round Sling 2 Ton 4 Meter 2

54 Round Sling 5 Ton 3 Meter 2

55 Round Sling 3 Ton 4 Meter 2

56 Round Sling 8 Ton 6 Meter 2

57 Round Sling 2 Ton 1 Meter 4

58 Round Sling 5Ton 6Meter 2

59
Steel tape measure 10 M 

length 
1

Page No: 6



Sr. 

No.
Tools Sr.No. Description Image Quantity

60
Steel tape measure 15M 

length
1

61 Plastic folding rule 2m 1

62 File Brush 115x40 mm 1

63

Cable drum steel sheet with 

50 m rubber cable 3x1.5 

mm2               (Optional for 

big project)

1

64 File Set (Dick) 1 Set

65
Plumb bob 300g with plumb 

line 50 m perlon white
3 Plumb + 1 Rop

66 13 long Hex Socket 1/2" 1

67 17 long hex socket 1/2" 1

68 19 long hex socket 1

69 24 long Hex Socket 1/2" 1

Page No: 7



Sr. 

No.
Tools Sr.No. Description Image Quantity

70
Plug in Adaptor 14x18 to 

9x12    7370/10
2

71
Plug in adaptor 9x12 to 

14x18 7370/40
2

72 8 Allen Long 1/2” 120mm 1

73 10 Allen 1/2” 140mm 1

74 12Allen 1/2” 140mm 1

75 5 Ball hex allen socket 1

76 6 Ball hex allen socket 1

77 8 Ball hex allen socket 1

78 10 Ball hex allen socket 1

79

Round Flat Nose Pliers 

200mm curved 2 component 

grip

2

Page No: 8



Sr. 

No.
Tools Sr.No. Description Image Quantity

80 Side Cutter 180mm 1

81
Wire Stripping Tools 0.08-

6mm2
1

82
Crimp Pliers PZ 16 for wire 

end sleeves
1

83
Crimp Pliers PZ 3 for wire 

end sleeves
1

84

 Crimping lever pliers Preci 

Force for non-insulated 

Cable shoe and plug Conn

1

85 Harting Crimper plier 1

86
Crimping pliers 180mm self-

adjusting 
1

87
ATORN slot end 

screwdriver set
1 Set

88
Multipurpose Scissure 

205mm non-rusting
1

Page No: 9



Sr. 

No.
Tools Sr.No. Description Image Quantity

89
Eye bolt M12 (stud Length 

75-100mm)
2

90
Eye bolt M16 (stud Length 

75-100mm)
2

91 Shackle M20mm 4

92 Shackle 16mm 4

93 Multi-meter 1

94 Safety Goggle 2

95 Safety Helmet 2

96 Body Harness 2

97
Hook Wrench 80-90 

(optional only for 8DN9)
2

98
Hook Wrench 95-100 

(optional only for 8DN9)
2

Page No: 10



Sr. 

No.
Tools Sr.No. Description Image Quantity

99 Leak Detector 1

100 Metal Box 1

101 Tools Trolly 1

Verified By: Arjun J.

I&C                                                                                                  2024

Checked By: Shubham T. Approved By: Harsh Jain.

Sign:

Date :- Site : 
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Sr. No Part Code Installation Tools                Image Qty

1 580-05661-005

8DQ1 Rod Head 

Contact Centering 

tool

1

2 580-05839-001
Contact Piece Setting 

Tool
1

3 580-07302-001
Bus Duct Conductor 

Holding Tool
2

4
Rollers for Busduct 

conductor 
2

5

Centering Bush for 

Centering Device 

setting 

2

6 459-02931-002 Guide Pin M12  4

7 580-05062-001 Guide Pin M16 6

8DQ1 SPECIAL TOOL FOR CENTERING _V14

DOC. No: - SE GP T SP EXE I&C/8DQ1 SPECIAL TOOL 



8 459-02931-001 Guide Pins M12x75         6

9 459-02931-002 Fitting screws M12                  6

10 580-05062-010 Guide Pins M16x75             6

11 459-02931-003
Fitting screws 

M12x75                   
6

12 580-050620-002
Fitting Screw 

M16x50                     
6

13 580-050620-003
Fitting Screw 

M16x90           
6

14 M16 Long Guide pin 6



15 459-02931-004
Fitting screws 

M16×75
6

16 459-02931-005
Fitting Screw   

M12×45
6

Verified By : Arjun J. Approved By : Sarvanan M

Date : Site:

Checked By : Shubham T.              

Sign :

Remark: Any special testing other than approved FQP is requested, corrsponding kit
shall be arranged by EPC on there own .



TR 3001.1 High Voltage Switchgear Type 8D. 72,5 kV and above.
Checklist on Before of Installation Activities

Page | 1
SIEMENS ENERGY – GIS I&C RC-IN SE GT-SV SER SW

Site Name: Contract No.:

Customer: Bay Serial
Number

From

Substation: To

Switchgear type: Rated voltage: kV

Sl.
No.

Check Point - Indoor Reference image Qty Yes No

1. Availability of Franna crane F-15 of 15Ton
capacity along with material lifting slings.
Slings Length - 5 meter & 3 meter (Qty- 4 no.
of each) with valid calibration certificate.

1

2. Availability of Scaffolding with proper foot
plate, intermediate guard rails, Toe board,
working platform, ladder with anti-rust
treatment

4 set

3. Availability of Aluminum scaffolding with
proper foot plate, roller, intermediate guard
rails,  working platform, ladder with anti-
rust treatment

2 set

4. Availability of Hydraulic plate truck with
2Ton capacity.

2 nos.

5. 1.Provide midpoint of Circuit breaker, GIB
wall cutout and both side GIB foundation.
2) Availability of Surveyor with total station
for surveying along with line marking related
materials
3) In case of any deviation joint acceptance
document should be signed.

According
to site
condition.



TR 3001.1 High Voltage Switchgear Type 8D. 72,5 kV and above.
Checklist on Before of Installation Activities

Page | 2
SIEMENS ENERGY – GIS I&C RC-IN SE GT-SV SER SW

6. 1. Availability of Uninterrupted Portable AC
power source. 1 Phase 230V, 50Hz, with
32Amp MCB rating and 3 Phase, 415V, 50Hz
with 63 Amp MCB rating.
2)  Availability of single-phase extension
board with long (20 M.) cables for vacuum
cleaner

1 set

7. Arrangement hazardous waste disposal bins
and a special place for disposal of waste.

4.Nos

8. Arrangement of all GIS cable housing female
bushing dummy covers for the HV testing
from manufactures of HV bushing. (if HV
bushing under customer scope)

As per
cable
housing
bays

Sl.
No

Check Point – Outdoor Reference image Quantity Yes No

1 As per Siemens standard we recommend
Franna crane F-15 of 15Ton capacity along
with material lifting slings.
Slings Length - 5 meter & 3 meter (Qty- 4 no.
of each) with valid calibration certificate.

1 No.

2 Availability tarpaulin or dust proof covers.
The surrounding area must be covered by
suitable means of tarpaulin or dust proof
covers

1 No.

3 Temporary outdoor shed arrangements
must be done with some protective dust
proof covers/Tarpaulin for GIS assembly,
and GIB cleaning requirements.

1 No.
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4 1)Embedded plate positioning must be as
per approved civil diagram. All the GIB
foundation center must be as per drawing.
2). In case of any deviation joint acceptance
document should be signed.

1 No.

5 Scaffolding with proper foot plate,
intermediate guardrails, Toe board, working
platform, ladder and with anti-rust
treatment is required.

6 feet – 2
quantity
and as per
site
request

6 Aluminum Scaffolding with proper foot
plate, Roller, intermediate guardrails, Toe
board, working platform, ladder is required

3 Set

7 Availability of the man lifter throughout site
erection, gas works and commissioning on
time

1 No.

8. 1. Availability of Uninterrupted Portable AC
power source. 1 Phase 230V, 50Hz, with
32Amp MCB rating and 3 Phase, 415V, 50Hz
with 63 Amp MCB rating.
2) Ensure the single-phase extension board
with long (Approx.20 M.) cables for vacuum
cleaner

1 set

9. Arrange hazardous waste disposal bins and a
special place for disposal of these waste.

2 No’s
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Tools Requirements Prior To Commencement of Material Unpacking Activities at Customer Premises

Sr.
No

Tools Requirements Reference Photos Quantity Yes No

1 Wooden Crate Opening Tools 1

2 chisel 2

3 Open & Ring spanner set 6-32mm 1 set

4 Adjustable wrench Spanner 1

5 Hammer 1

6 Cutter Kinfe 1

7 socket spanner set 1 set

8 Flat Webbing Sling 5 Ton ( 8 mtr , 5 mtr &
3mtr )

4 No. each
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Responsible Person

Name: Designation

Signature: Mobile Number

9 D shackle Big 4

10 D shackle Small 4

11 Chain pulley block 2

12 Wire Rope Sling 4

13 Pliers and Screwdriver set 1

REMARKS: 
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LIST OF TEST EQUIPMENTS &  
TOOLS & TACKLES 

 TO BE ARRANGED BY CONTRACTOR  
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ANNEXURE- A 

(LIST OF TOOLS & TACKLES TO BE ARRANGED BY CONTRACTOR)  
Sl. No. PARTICULARS 

1 Electrical Drilling Machine & Hand drilling Machine. 
2 Hydraulic Bending Machine for Aluminium pipes suitable upto 5” IPS Al tube 
3 Gas Welding Set & Gas Cutting Set. 
4 Hand Operated Winches. 
5 Electric Welding machine. 
6 Jack with axle for lifting Cable Drum. (Power cables/Control cables/HV & 

EHV cables, as required) 
7 Jointers Tool Box. 
8 Blow Lamps. 
9 Compression Tools suitable for all type of Cables 

10 Pull Lifts 
11 Pulley Blocks 
12 Hooks/ Chains 
13 Cable Rollers.  

-  For HV/EHV cable laying. 14 Hydraulic Jacks 
15 Aluminium Rollers 
16 D- Shackles 
17 Dynamometers 
18 TIG welding machine (for Aluminium welding). 
19 High Vacuum 1000 GPH Oil Filtration Machine for Transformer / Reactor oil 

suitable for 760mm Hg vacuum (In case 250 MVA/ 315/500 MVA transformer 
/ Reactor, Oil filtration machine of 1500 GPH suitable for 760mm Hg  Vacuum)  
equipped with fine filter of size 0.5 micron or less of oil to achieve the particle 
count of 10000 per liter of 4micron/as per OEM recommendation. 
 

and 
 

50 kl or above capacity storage tank for oil storage and processing of oil 
should be provided.  

20 Hydraulic cranes/Hydra crane/farana crane including accessories (20 tonne 
or more and boom height of 15mts. Vertical or more) suitable for   erection 
of   transformer bushings accessories and other equipments 

21 Hydraulic Crimping tools for conductor / Shield wire / Cables 
22 Crimping tools for cable termination. 
23 Torque wrenches of different ranges in sufficient numbers. 
24 All general-purpose hand tools in sufficient quantities. 
25 Shearing Machine for cutting of Earthing Flat. 
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26 Tool Kits for fitters. 
27 Tool Kits for Electrician. 
28 Bench Vice. 
29 ‘A’ type collapsible Al. ladder height 8M 
30 ‘H’ type Al. ladder height 5M 
31 Pressure Gauge 0-1kg/Sq.cm for measurement of N2 pressure. 
32 Vacuum gauges for measuring fire vacuum of less than 1 torr in 

transformer. 
33 Nylon slings for 4T capacity with different lengths in sufficient quantity. 
34 Tarpaulin in sufficient quantity. 
35 Angle meter for measurement of bushing angle during erection. 
36 Nylon hammer. 
37 Wedge for cutting of ‘O’ rings/ neoprene gaskets. 
38 Die/ Drill tool for making holes in gland plates (All sizes in sufficient 

numbers) 
39 Phoenix screw drivers for handling of Terminal Blocks. 
40 Scaffolding/staging material for platform for working on heights. 
41 Man-Lifter machine (with suitable boom length for providing working 

platform for switchyard equipments including Circuit Breaker, Isolator, 
Surge Arrester, Transformer etc. as per project requirement)  

  
IMPORTANT NOTES: 

1. The Contractor shall submit the copies of latest test certificate of lifting 
tackles, slings, pulleys etc. after mobilisation at site to the ENGINEER-IN-
CHARGE. 

2. Above is indicative list only and any other tools & tackles as may be required 
by owner/BHEL at site during the execution of work shall have to be arranged 
by contractor. 

3. The status of tools, plants and instruments mentioned in annexure C of 
section - A does not relieve the subcontractor of his responsibility to make 
available all the test equipment and tools & tackles mentioned in the 
annexures of section B as per requirement of project. 

4. For GIS projects, some other general tool & tackles may be required as per 
OEM requirement and the same have to be arranged by contractor.  
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ANNEXURE- B 
(LIST OF TEST EQUIPMENT TO BE ARRANGED BY CONTRACTOR)  

All measuring and testing instrument shall be pre-calibrated through a certifying agency 
before use. The certificate of calibration shall be submitted to   BHEL Site Engineer for 
records. Also see clause E.5.0,E.6.0 & E.7.0 under Section E of the tender specification 
for more details. 

Sl. No. TEST EQUIPMENT PARTICULARS QTY 
A GENERAL PURPOSE  

1 Digital mustimeter - 4½ digits Accuracy + 1% (Any reputed 
make - preferably Fluke - make) 

4 Nos 

2 Digital Insulation Resistance Meter 500V - 5kV, range 0.5 MΩ 
-10,000 MΩ (Any reputed make-preferably Megger make) 

1 No. 

3 Insulation Resistance Meter having voltage multiplier 0-500V- 
1000V, (Motorised / Electronic) Range 0.5 MΩ - 1000 MΩ  (Any 
reputed make-preferably Megger make) 

1 No. 

4 Single phase variac 8 A, 0-250V, 50 HZ    2 No 
5 Three phase variac 15A, 0-440V, 50 HZ 1 No 
6 Single phase transformer 220V / 4000V, 500VA, 50HZ 1 No 
7 Stop watch 1 No 
8 Contact Resistance meter (mV drop test kit) 0-200ADC, 0-2000 

micro ohm with suitable calibrated cable leads for current 
injection and mV drop. 

1 No 

9 Phase sequence meter 1 No 
10 Two-way intercom set with 50 to 100 M cables for checking of 

cable continuity 
2 sets 

11 Walkie - Talkie sets with battery charging sets Receiver + 
Transmitter, Type GP 300 - Motorola or any other reputed 
make 

2 sets 

12 Variable D.C. power supply 0-250V DC, 10 A 2 Nos 
13 4 pole Miniature moulded case breaker (range 16A/5A) 3 No 
14 Capacitance meter having range 20 PF- 100mfd + 1% 1 No 
15 Isolation Transformer 1KVA, 240V AC, 1 phase, 50Hz 2 Nos 
16 Digital Clamp meter of reputed make rating 200A AC/DC 2 Nos 
17 Digital Clamp on Meter of reputed make rating 0-100A DC 1 No. 
18 Digital Clamp on Meter 0-3000A, 50 Hz 

(Any reputed make). 

1 No 

19 Digital Tongue tester 0-20A, 600V AC, 50 Hz 
(Any reputed make). 

1 No 

20 Leakage Current Measurement Kit, 0-1A, 50Hz   
(Any reputed make). 

2 Nos 

21 Earth resistance tester 1 No 

B FOR TESTING OF CURRENT TRANSFORMER  

1 Primary injection test kit, range 0-3000A with a pair of leads 1 No 
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& C clamps for testing of CT’s 
2 Secondary injection test kit suitable for 5A& 1A with banana 

plug cable leads 
1 No 

3 CT analyser kit of Megger, Omicron or any reputed make 1 No. 
 
C FOR TESTING OF OIL COOLED TRANSFORMER AND 

REACTOR 
 

1 Transformer winding resistance test kit (WRM) of reputed 
make 

1 No. 

2 Capacitance and tan Delta kit suitable for 12KV 
(Omicron, Doble, Megger or any other reputed make) 

1 Set 

3 Transformer turns ratio meter 1 No 

4 PPM tester for transformer oil 1 No 

5 BDV tester for transformer oil 1 No 

6 Sweep Frequency resonance analyser, any reputed make 1 No 

7 CT analyser kit of Megger, Omicron or any reputed make 1 No 

8 Particle Count Meter 1 No 

9 Dew point meter Vaishala any other reputed 1 No 

10 MCleoud Vaccume gauge 1 No 

D FOR TESTING OF RELAYS INCL. DISTANCE PROTECTION  

1 Automatic Microprocessor based Relay Test Kit with Two 
current (upto 12.5 A) and at least one voltage source (3x110 
V AC) (Any reputed make- Preferably Megger or Omicron 
Make) 

1set 

2 CFB kit or equivalent - of any reputed make 1 Set 

3 ZFB kit or equivalent - of any reputed make 1 Set 

E FOR TIME MEASUREMENT OF CIRCUIT BREAKER  

1 Three Phase Breaker Analyser kit (Timing kit) with graphical 
representation facility (Scope/Megger/other reputed make) 

1 No. 

2 DCRM kit with suitable transducer- Scope/megger/other 
reputed make) 

1 No. 

F FOR TESTING OF CVT  & CIRCUIT BREAKER   

1 Capacitance and tan Delta kit suitable for 12KV 
(Omicron, Doble, Megger or any other reputed make) 

1 Set 

G SAFETY / PROTECTIVE MEANS  

1 Protective earth rod suitable for 11/33/66/132/220/400/765 
AC yard or 800/1200kV DC yard, as applicable, having leakage 
current meter, 70MM² copper cables and C clamps (Any 
reputed make). 

2 Nos 

2 Helmets, hand globes and Any other personal protective 
equipment as required 

 

H. FOR PLCC EQUIPMENT (if not covered in OEM scope)  
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1 Digital time interval meter and frequency counter, 8 digits 
with frequency range 10 Hz to 10MHz. 

1 Set 

2 200Hz to 620 KHz Selective level meter. 1 Set 

3 200Hz to 620 KHz Selective level generator. 1 Set 

I FOR TESTING SURGE ARRESTER  

1 Kit for third harmonic measurement 1 Set 

2 Testing kit for surge counter 1 Set 

3 Capacitance and tan Delta kit suitable for 12KV 
(Omicron, Doble, Megger or any other reputed make) 

1 Set 

J. FOR GIS (if not covered in OEM scope)  

1 SF6 Leakage Detector 1 No. 

2 Dew Point meter with gas pushback facility 1 No. 

3 SF6 Gas analyser for purity measurement with pushback 
facility 

1 No. 

   
NOTES:   

1 Any other test equipment (s), apart from above list, as may be required by 
Owner / BHEL at site during the execution of work will be arranged by the 
contractor well in time. 

2 Quantities mentioned above are the minimum requirement. If further, any 
requirement during testing, the same shall be arranged by contractor 
without any further charges. 

3 The status of tools, plants and instruments mentioned by subcontractor in 
tender does not relieve the subcontractor of his responsibility to make 
available all the test equipment and tools & tackles mentioned in Annexure 
A&B as per requirement of project. 

4 The above list of Testing kit/ instrument are general list for projects, however, 
for GIS projects, special tools and plant along with testing kits/ instrument 
shall be arranged by BHEL/ GIS OEM, which shall be part of tender document 
for information purpose. 
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9.10.2 Earthing terminal of each lightning arrester & capacitor voltage transformer shall 
be directly connected to rod earth electrode which in turn, shall be connected to 
station earthing grid. 

 
9.10.3 Auxiliary earthing mat comprising of 40mm dia M.S. rods closely spaced (300 

mm x 300 mm) conductors shall be provided at depth of 300mm from ground 
level below the operating handles of the M.O.M. Box of the isolators. M.O.M. 
boxes shall be directly connected to the auxiliary earthing mat. Flexible copper 
braid connection to be provided between MOM box and GI flat to take care of soil 
sagging. The size of auxiliary earthing mat shall be of 1500mmx1500mm 
size for 220kV and above voltage class isolators and 900mmx900mm size 
for 132kV and below voltage class isolators. Factory welded auxiliary 
earthmat is preferable. 

 
9.11  Insulating mats 
 
9.11.1 The scope covers supply and laying of insulating mats of “class A” conforming to 

IS: 15652-2006.  
 
9.11.2 These insulating mats shall be laid in front of all floor mounted AC and DC 

switchboards and control & relay  panels located in control room building/ 
Switchyard panel room . 

  
 9.11.3 The insulating mats shall be made of elastomer material free from any insertions 

leading to deterioration of insulating properties. It shall be resistant to acid, oil 
and low temperature.  

 
9.11.4 Upper surface of the insulating mats shall have small aberration (rough surface 

without edges) to avoid slippery effects while the lower surface shall be plain or 
could be finished slip resistant without affecting adversely the dielectric property 
of the mat.  

 
9.11.5 Insulating mat (wherever applicable)  shall be of pastable type, to be fixed 

permanently on the front and rear side of the panels except for the chequered 
plate area which shall not be pasted as per requirement . The insulating mats 
shall generally be fixed and joints shall be welded as per recommendations in 
Annexure-A of IS: 15652. 

 
9.11.6 Width of insulating mats shall generally be of 1.5 meters or as per site 

requirements. Length shall be supplied as per site requirements.  
 
9.11.7 The insulating mats offered shall conform to IS: 15652-2006.  
 
10.0 Bus Bars  
 
 The brief description of the bus switching scheme, bus bar layout and equipment 

connection to be adopted are indicated elsewhere in the specification. The bus 
bar arrangements are shown in electrical layout drawings enclosed with the bid 
documents.  

 
10.1 The Contractor shall furnish supporting calculations where the design is to be 

done by the contractor  for the bus bars/conductors to show adequacy of design 
parameters for: 
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  I&C 2021

 Doc. No: -  I&C/ Commissioning Tool List /13.0

No
Sr. Description Image Make Model Range

Quantity/
Set

1 Multi
meter

FLUKE FLUKE 179

1000V AC/DC; 10A AC/DC
(with test leads and current
jacks);
resistance to 50 MΩ;
capacitance to 10,000 μF,
frequency to 100 kHz;
temperature from -40℃ to
400℃

1

2 CRM KIT
  MEGGER

MOM 200A
,

MOM 600A

Mains voltage 115 / 230 V
AC, 50 / 60 Hz
Temperature
Operating 0°C to +50°C
(32°F to +122°F)
Resistance
Range 0 – 1999 µΩ
0 – 19.99 mΩ
Output
Current 0 – 200 A DC
Open circuit voltage 4.7 VDC
Current shunt output 10 mV
/ 100 A ±0.5%, max 20 mV
out,
max 10 V to protective earth
(ground)

1

3 SF6 Multi-
analyzer DILO

Type no.:

3-038R- / 3-
038-

General data:

Input pressure: pe 0.3 – 9bar
Operating temperature: -10°
- +40 °C
Operating voltage: 90 –
264V /50 – 60Hz (L, N, PE)
Interface: USB

Mains fuse: 2 x 1.6 A/T (time
delay)

Measuring time (individual
measurement): < 15 min.
(automatically calculated)
Limit value vol.-%: 0.0 – 99.9
vol.-%

Limit value dew point: -60 °C
– +20 °C

1
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 Doc. No: - I&C/ Commissioning Tool List /13.0

No
Sr. Description Image Make Model Range

Quantity/
Set

4

Megger
insulation
tester 5 kV

MIT 520
 MEGGER MIT515DC

A.C. voltage (auto-ranging)
MIT515, MIT525, MIT1025:
90-264 V rms, 47- 63 Hz 100
VA
MIT1525 kV:
90-264 V rms, 47- 63 Hz 200
VA
Battery charge time
2.5 hours deep discharge,
2 hours normal discharge
Battery life
11.1 V, 5.2Ah Li-ion
batteries,
meet IEC 62133:2003,
MIT1525 has
2 battery packs

1

5 CB Timing
kit MEGGER CB Analyzer

EGIL

General
Mains voltage 115 / 230 V
AC (switchable), 50 / 60 Hz
Power consumption 100 VA
(max)
Breaker operation
Sequences C, O, C-O, O-C,
O-C-O
Continuous current 5 A

1

6 DCRM kit
(Optional) SCOPE

HISAC
ULTIMA

Trigger Options-O, C, C-O, O-
C, O-C-O

Power-230 V AC ± 15% ,
50Hz ± 10%
CRM Resistance Range-1000
/ 2000 / 4000 / 8000 μΩ
Selectable

1

7 CT , VT
testing kit

OMICRON CPC 100

IAC/DC INPUT
Fuse-protected with a 10A
very quick-acting fuse
2kV AC
High voltage output
Mains power supply,
1 phase, 85V-264V AC
800A AC (6.1-6.5V AC)

1
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No
Sr. Description Image Make Model Range

Quantity/
Set

8 Leak
detector

DILO 3-033-R002

Power Supply: Two (2) “C”
cell alkaline batteries
Sensitivity: 5 g SF6 / year
Operating Temperature: 32
°F to 126 °F (-0 °C to 52 °C)

1

9
CT testing

kit
(optional)

OMICRON CT Analyzer

Mains fuse: 2 x T6.3A /
250V, high breaking capacity
Output

Generator output, 120V/15A
peak max.
Sec

Measurement input for
secondary side of CT,
300VAC max., 500 kΩ input
impedance
Prim

Measurement input for
primary side of CT, 30VAC
max., 150 kΩ input
impedance

1

10 HV test kit
Outdoor

HIGHVOLT
WRV
3.6/680 M

Main supply V 230/400
±10%
Output voltage Vrms 10 …
550
Rated output current A 70
Frequency range Hz 18 …
300
Duty cycle Continuous
operation
Rated voltage kV 680
Rated current2) A 3.6
Frequency range Hz (403)…)
50 … 300

1
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No
Sr. Description Image Make Model Range

Quantity/
Set

11 HV test Kit
Indoor

HIGHVOLT WRV
1.5/680

Power supply:

3ø PNE 50Hz,

400V, +/- 10%, 63 A.

Rated power:

43 kVA (Control Panel),

1000kVA (Reactor)

Rated voltage
:680 kV, 1ø AC

Rated current:1.5 A

Rated inductivity:720 H

Resonance frequency range:

50…300 Hz

1

12

Gas
handling
unit with

accessories

DILO General
Main supply 420 V AC      1

13 PD test kit QUALITROL
QUALITROL
– QCM-
PPDM

Power supply - 110 V 50/60
Hz

Supply current- 200 mA

Input - 3 UHF channels
UHF bandwidth - 100 - 2000

MHz

1



		                                             

1

ENERPAC Hydraulics pump 

P80 with hydralic pressure 

cylinder and High Pressure 

hose 3/8" 18 NPT 900mm 

high pressure hydraulic

4

2
Double open-end wrench 10-

parts 4-11 ELECTRIC
1

3
Open Ring Spanner (22 to 

32) +(10-32) set
1 set

4 Ratchet Spanner 10mm 2

5 Ratchet Spanner 13mm 2

6 Ratchet Spanner 17mm 2

7 Ratchet Spanner 19mm 2

8 Ratchet Spanner 24mm 2

9 Adaptor 1/2" to 3/8"    1

GIS General Installation tools set V_14

     DOC. No: - I&C / GIS GENERAL INSTALLATION TOOL LIST 

Sr. 

No.
Tools Sr.No. Description Image Quantity

Rev:14.0

Page No: 1



Sr. 

No.
Tools Sr.No. Description Image Quantity

10 Adaptor 1/4" to 3/8" 1

11 Adaptor 1/4" to 1/2" 1

12 Torque wrench (4-20 NM) 1

13
Torque wrench 10-60 Nm 

plug in Adaptor  
1

14
Torque wrench 40-200 Nm 

730N/5 plug in adaptor 
1

15 Torque wrench 60-320 Nm 1

16 Belt wrench 1

17

725 QR/S- 1PC                  Plug 

in ratchet 3/8" shank 9X12 

size 5 735

2

18
Plug in ratchet 1/2" shank 

14X18 size 20 735
2

19
10mm 731/10 open Slot 

Socket
1
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No.
Tools Sr.No. Description Image Quantity

20
13 mm 731/10 open Slot 

Socket 
1

21

open-end wrench plug-in 

tool shank 9 x 12 mm 17 mm 

733/10

1

22

open-end wrench plug-in 

tool shank 9 x 12 mm 19mm 

731/10

1

23
Plug in tool 24mm SW jaw 

14x18 square 
2

24

 Ring wrench plug-in tool 

shank 14 x18 mm 17 mm 

732/40

2

25

Ring Wrench plug in tool 

shank 14x18mm 19mm 

732/40

2

26

Ring Wrench plug in tool 

shank 14x18 mm 24mm 

732/40

2

27
Hammer wooden 

handle1.5kg 
1

28
Mallet with wooden handle 

40
1

29 Soft face hammer 50mm 1
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30
Chain pulley 750kg 1.5-

meter stroke 
2

31
Chain pulley 1500kg 1.5-

meter stroke 
2

32
Industrial Vacuum Cleaner 

(3000W)
1

34 Metal Spirit level 1000mm 1

35
Metal Spirit level 500 mm 

length 
1

36 Metal Spirit level 400mm 1

37
Metal Spirit level(magnatic) 

200mm
1

38
65mm Single open-end 

spanner
1

39
50mm=1pc Single open            

55mm=1pc Single open
2

40 46 Single open 1
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41 30 Single open 1

42 32 Single Open 1

43

 Socket spanner 1/4 inch 

+1/2 inch 63-parts Hexagon 

and TORX

1

Socket spanner 1/4 inch +1/2 

inch 29-parts Hexagon
1

44
GEDORE Screwdriver insert 9-

piece 1/2" 5-17mm
1

45 STAHLWILL 512 1

46 Combo Pliers 200mm 1

47
Water Pump Pliers,250mm, 

300mm
2

48
Hexagon Allen key set 1.5-10 

mm ball-end
1

49 Round Sling 2 Ton 2 Meter 4
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50 Flat Sling 12Ton 2Meter 1

51 Round Sling 3 Ton 8Meter 2

52 Round Sling 2 Ton 10 Meter 2

53 Round Sling 2 Ton 4 Meter 2

54 Round Sling 5 Ton 3 Meter 2

55 Round Sling 3 Ton 4 Meter 2

56 Round Sling 8 Ton 6 Meter 2

57 Round Sling 2 Ton 1 Meter 4

58 Round Sling 5Ton 6Meter 2

59
Steel tape measure 10 M 

length 
1
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60
Steel tape measure 15M 

length
1

61 Plastic folding rule 2m 1

62 File Brush 115x40 mm 1

63

Cable drum steel sheet with 

50 m rubber cable 3x1.5 

mm2               (Optional for 

big project)

1

64 File Set (Dick) 1 Set

65
Plumb bob 300g with plumb 

line 50 m perlon white
3 Plumb + 1 Rop

66 13 long Hex Socket 1/2" 1

67 17 long hex socket 1/2" 1

68 19 long hex socket 1

69 24 long Hex Socket 1/2" 1
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70
Plug in Adaptor 14x18 to 

9x12    7370/10
2

71
Plug in adaptor 9x12 to 

14x18 7370/40
2

72 8 Allen Long 1/2” 120mm 1

73 10 Allen 1/2” 140mm 1

74 12Allen 1/2” 140mm 1

75 5 Ball hex allen socket 1

76 6 Ball hex allen socket 1

77 8 Ball hex allen socket 1

78 10 Ball hex allen socket 1

79

Round Flat Nose Pliers 

200mm curved 2 component 

grip

2
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80 Side Cutter 180mm 1

81
Wire Stripping Tools 0.08-

6mm2
1

82
Crimp Pliers PZ 16 for wire 

end sleeves
1

83
Crimp Pliers PZ 3 for wire 

end sleeves
1

84

 Crimping lever pliers Preci 

Force for non-insulated 

Cable shoe and plug Conn

1

85 Harting Crimper plier 1

86
Crimping pliers 180mm self-

adjusting 
1

87
ATORN slot end 

screwdriver set
1 Set

88
Multipurpose Scissure 

205mm non-rusting
1
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89
Eye bolt M12 (stud Length 

75-100mm)
2

90
Eye bolt M16 (stud Length 

75-100mm)
2

91 Shackle M20mm 4

92 Shackle 16mm 4

93 Multi-meter 1

94 Safety Goggle 2

95 Safety Helmet 2

96 Body Harness 2

97
Hook Wrench 80-90 

(optional only for 8DN9)
2

98
Hook Wrench 95-100 

(optional only for 8DN9)
2
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99 Leak Detector 1

100 Metal Box 1

101 Tools Trolly 1

Verified By: Arjun J.

I&C                                                                                                  2024

Checked By: Shubham T. Approved By: Harsh Jain.

Sign:

Date :- Site : 
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Sr. No Part Code Installation Tools                Image Qty

1 580-05661-005

8DQ1 Rod Head 

Contact Centering 

tool

1

2 580-05839-001
Contact Piece Setting 

Tool
1

3 580-07302-001
Bus Duct Conductor 

Holding Tool
2

4
Rollers for Busduct 

conductor 
2

5

Centering Bush for 

Centering Device 

setting 

2

6 459-02931-002 Guide Pin M12  4

7 580-05062-001 Guide Pin M16 6

8DQ1 SPECIAL TOOL FOR CENTERING _V14

DOC. No: - SE GP T SP EXE I&C/8DQ1 SPECIAL TOOL 



8 459-02931-001 Guide Pins M12x75         6

9 459-02931-002 Fitting screws M12                  6

10 580-05062-010 Guide Pins M16x75             6

11 459-02931-003
Fitting screws 

M12x75                   
6

12 580-050620-002
Fitting Screw 

M16x50                     
6

13 580-050620-003
Fitting Screw 

M16x90           
6

14 M16 Long Guide pin 6



15 459-02931-004
Fitting screws 

M16×75
6

16 459-02931-005
Fitting Screw   

M12×45
6

Verified By : Arjun J. Approved By : Sarvanan M

Date : Site:

Checked By : Shubham T.              

Sign :

Remark: Any special testing other than approved FQP is requested, corrsponding kit
shall be arranged by EPC on there own .



TR 3001.1 High Voltage Switchgear Type 8D. 72,5 kV and above.
Checklist on Before of Installation Activities

Page | 1
SIEMENS ENERGY – GIS I&C RC-IN SE GT-SV SER SW

Site Name: Contract No.:

Customer: Bay Serial
Number

From

Substation: To

Switchgear type: Rated voltage: kV

Sl.
No.

Check Point - Indoor Reference image Qty Yes No

1. Availability of Franna crane F-15 of 15Ton
capacity along with material lifting slings.
Slings Length - 5 meter & 3 meter (Qty- 4 no.
of each) with valid calibration certificate.

1

2. Availability of Scaffolding with proper foot
plate, intermediate guard rails, Toe board,
working platform, ladder with anti-rust
treatment

4 set

3. Availability of Aluminum scaffolding with
proper foot plate, roller, intermediate guard
rails,  working platform, ladder with anti-
rust treatment

2 set

4. Availability of Hydraulic plate truck with
2Ton capacity.

2 nos.

5. 1.Provide midpoint of Circuit breaker, GIB
wall cutout and both side GIB foundation.
2) Availability of Surveyor with total station
for surveying along with line marking related
materials
3) In case of any deviation joint acceptance
document should be signed.

According
to site
condition.



TR 3001.1 High Voltage Switchgear Type 8D. 72,5 kV and above.
Checklist on Before of Installation Activities

Page | 2
SIEMENS ENERGY – GIS I&C RC-IN SE GT-SV SER SW

6. 1. Availability of Uninterrupted Portable AC
power source. 1 Phase 230V, 50Hz, with
32Amp MCB rating and 3 Phase, 415V, 50Hz
with 63 Amp MCB rating.
2)  Availability of single-phase extension
board with long (20 M.) cables for vacuum
cleaner

1 set

7. Arrangement hazardous waste disposal bins
and a special place for disposal of waste.

4.Nos

8. Arrangement of all GIS cable housing female
bushing dummy covers for the HV testing
from manufactures of HV bushing. (if HV
bushing under customer scope)

As per
cable
housing
bays

Sl.
No

Check Point – Outdoor Reference image Quantity Yes No

1 As per Siemens standard we recommend
Franna crane F-15 of 15Ton capacity along
with material lifting slings.
Slings Length - 5 meter & 3 meter (Qty- 4 no.
of each) with valid calibration certificate.

1 No.

2 Availability tarpaulin or dust proof covers.
The surrounding area must be covered by
suitable means of tarpaulin or dust proof
covers

1 No.

3 Temporary outdoor shed arrangements
must be done with some protective dust
proof covers/Tarpaulin for GIS assembly,
and GIB cleaning requirements.

1 No.
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4 1)Embedded plate positioning must be as
per approved civil diagram. All the GIB
foundation center must be as per drawing.
2). In case of any deviation joint acceptance
document should be signed.

1 No.

5 Scaffolding with proper foot plate,
intermediate guardrails, Toe board, working
platform, ladder and with anti-rust
treatment is required.

6 feet – 2
quantity
and as per
site
request

6 Aluminum Scaffolding with proper foot
plate, Roller, intermediate guardrails, Toe
board, working platform, ladder is required

3 Set

7 Availability of the man lifter throughout site
erection, gas works and commissioning on
time

1 No.

8. 1. Availability of Uninterrupted Portable AC
power source. 1 Phase 230V, 50Hz, with
32Amp MCB rating and 3 Phase, 415V, 50Hz
with 63 Amp MCB rating.
2) Ensure the single-phase extension board
with long (Approx.20 M.) cables for vacuum
cleaner

1 set

9. Arrange hazardous waste disposal bins and a
special place for disposal of these waste.

2 No’s
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Tools Requirements Prior To Commencement of Material Unpacking Activities at Customer Premises

Sr.
No

Tools Requirements Reference Photos Quantity Yes No

1 Wooden Crate Opening Tools 1

2 chisel 2

3 Open & Ring spanner set 6-32mm 1 set

4 Adjustable wrench Spanner 1

5 Hammer 1

6 Cutter Kinfe 1

7 socket spanner set 1 set

8 Flat Webbing Sling 5 Ton ( 8 mtr , 5 mtr &
3mtr )

4 No. each
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Responsible Person

Name: Designation

Signature: Mobile Number

9 D shackle Big 4

10 D shackle Small 4

11 Chain pulley block 2

12 Wire Rope Sling 4

13 Pliers and Screwdriver set 1

REMARKS: 



ANNEXURE-400kV GIS Spares

Sl.No. Description Unit Quantity
A 400kV GIS
1 SF6 gas processing unit Set 1
2 Contact resistance metering desk with cables Set 1
3 Circuit Breaker analyser kit with DCRM having minimum 15 channels  alongwith Laptop Set 1
4 Ladder/ walkways/ mobile platform Set 1
5 Portable gas leak  detector Set 1
6 Portable dust counter Set 1
7 Special gas mask for GIS maintenance Set 2
8 Power operated insulation tester Set 1
9 Tong tester for suitable range Set 1

10 Portable SF6 gas analyser offline Set 1
11 Dew point meter Set 1
12 Mobile platform/ A-type ladder Set 1
B Any other item/ equipment, not specifically mentioned Lot 1

Annexure- Mandatory Maintenance & Testing Equipment for 400kV GIS & other Pothead Yard Equipment
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1 General Tools & tackles to be arranged by ETC Contractor Annexure-A

2 General List of Test Equipment to be arranged by ETC Contractor Annexure-B

3 General tools & tackles for 400kV GIS to be arranged by ETC contractor Annexure-1A

4
Special tools & tackles, testing instrument/ equipment for 400kV GIS to be 
arranged by GIS OEM/ manufacturer (M/s Siemens) 

Annexure-1B

5 List of Mandatory Maintenance & Testing Equipment
Annexure- Mandatory 
Maintenance & Testing 
Equipment

6 List of Mandatory Spares for 400kV GIS
Annexure- Mandatory Spares 
for for 400kV GIS & other 
Pothead Yard Equipment

7 Standard scope for ETC works Annexure- Standard Scope
8 Project specific scope for ETC works Annexure- Project Scope

9

Project specific drawings
(i) 400kV GIS- Single Line Diagram
(ii) 400kV GIS- Layout Drawing
(iii) Layout Plan & Section Drawing of Pothead yard
(iv) Structure Loading Diagram
(v) Equipment Earthing Details
(vi) Earthmat Layout
(vii) Conceptual 11kV Swicthgear Room, and 
(viii)  Conceptual GIS hall with control room

10 Technical specification for Equipment Fixing Hardrware TB-XXX-618-002a

11
THDCIL Contract specification for Erection, Commissioning, cabling, 
earthing and other relevant works

ANNEXURE-THDCIL ETC

Note:

List of Enclosures- Drawings/ Documents

The enclosed drawings/ documents are approved, though, it may change during contract execution stage, as per site 
conditions.

Enclosures  SHEET  1  OF   1



Sl. No. Description Unit Qty

A 400kV GIS & accessories

1
One pole of complete interrupter unit of 420kV, 2000A circuit breaker 
with operating mechanism

Set 1

2
Complete drive mechanism including motor for 420kV, 2000A, 
disconnector

Set 1

3
Complete drive mechanism including motor for 420kV, 2000A, earthing 
switch

Set 1

4
Complete drive mechanism including motor for 420kV, 2000A fast 
acting earthing switch

Set 1

5 Trip coils for circuit breakers Nos. 6

6 Closing coils for circuit breakers Nos. 6

7 Complete set of rupture disc Set 2

8 Pressure switch/ gas pressure transmitter Set 2

9 Pressure Gauge Set 2

10 Gas Density Relay Set 2

11 Gas permeable Insulator/ bushing Set 2

12 Non-gas permeable Insulator/ bushing Set 2

B 400kV Isolator

1

One complete pole of 400kV, 2000A, 3x1 phase, 40kA for 1 sec, 
horizontal double break (HDB) type isolator, individual pole motor 
operated & ganged operated electrically with 2 earth switch, individual 
pole motor operated & ganged operated mechanically, along with 
operating mechanism and other accessories in all respect, excluding post 
insulator, structure and terminal connector etc.

No 1

C Composite long Insulator with Stringing Hardware:

1

400kV Double tension composite long rod insulator string hardware 
asembly with insulators complete with all stringing hardware 
accessories including corona ring and tension clamp suitable for twin 
ACSR Moose conductor with 450mm sub conductor spacing with/ 
without turn buckle.

Set 1

2

400kV Single suspension composite long rod insulator string 
hardware asembly with insulators complete with all stringing hardware 
accessories including corona ring and drop/ straight clamp suitable for 
twin ACSR Moose conductor with 450mm sub conductor spacing.

Set 1

D Clamps & conmnectors Lot 1

E LT Switchgear
ACDB

1 415V MCCBs (10% of each type but not less than one) Lot 1
2 240V AC MCBs  (10% of each type but not less than one) Lot 1
3 220V DC MCBs (10% of each type but not less than one) Lot 1
4 Relays (2 nos. of each type) Lot 1
5 CTs (2 set of each rating) Lot 1
6 PTs (2 set of each rating) Lot 1
7 Voltmeters No. 2
8 Ammeters No. 6
9 KWH meters No. 6

10 Glass covers for relays with rubber gaskets (6 nos. of each size) Lot 1

Annexure- Mandatory Spares for for 400kV GIS & other Pothead Yard Equipment



11
Glass covers for measuring instruments with rubber gaskets (6 nos. of 
each size)

Lot 1

12 Indicating lamps No. 200
13 Indicating lamp assembly (W/O lamp) No. 200
14 Glass dome covers of different colours (500 nos. of each colour) Lot 1
15 Fuse units (100 sets of each rating) Lot 1
16 Push buttons (100 nos. of each shade) Lot 1
17 Contactors (12 nos. of each rating) Lot 1
18 Timers No. 12
19 Terminal blocks No. 50
20 Brass screws (50 packets of each size) Lot 1
21 Spring washers (50 packets of each size) Lot 1
22 Ferrules  ( 1000 nos. of each size ) Lot 1
23 Auto-manual switches No. 12
24 Bus bar supporting insulators with fittings No. 30
25 Strip heaters No. 12
26 Thermostats for heaters No. 6

220V DCDB & 48V DCDB

26
MCCB of each rating/type with door operating handle (10% of total 
with
minimum of 1 no. each)

Lot 1

27 Contactors of each rating Set 2
28 Indicating lamps with lamp covers (10% of total) Lot 1
29 Terminal blocks (10% of total) Lot 1
30 Selector switches of each type/ rating Set 2
31 Indicating instruments with transducers of each size/ type Set 2
32 Trip element of each type/ size Set 2
33 Under voltage relay No. 2
34 HRC fuses of each type / size Set 3

35
Sensors, transducers etc. of each type/ size (10% of total with minimum
of 2 nos. each)

Set 3

F 48V Battery Charger
1 AC Contactor (if applicable) Set 2
2 DC Contactor (if applicable) Set 2
3 Required HRC Fuses of appropriate rating Set 2
G PLCC Panels
1 Power Amplifier Unit Set 3

2
Remaining Modules/ Sub Unit (Other than items in S.No. 1 above/
Power Amlifier Unit)

Set 3

H Any other item/ equipment, not specifically mentioned Lot 1
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Sl. No. Particulars Remarks

1

Scope of work includes erection, testing & commissioning (ETC), including taking over (with due verification) of already 
unloaded material at store (THDCIL/ PSNR store), shifting to & fro from store (THDCIL/ PSNR store) to work location (GIS 
Building/ Pothead yard)/ any other location within project premises (maximum upto 15kms), verification of material, material 
reconciliation, record keeping, material relocation as per site requirements, safe keeping, pre-erection assembly, erection of the 
material/ equipment as per drawings/ instruction of site incharge, complete testing & commisioining, reconciliation after 
completion of ETC and handing over surplus material & spares to BHEL/ THDCIL). The Scope also includes provision of 
manpower, tools & plant, testing kit required for erection, testing & commissioning work, hydra, crane, man lifter and/ or any 
other machinery/ arrangement to be made for working at height as required for completion of work, in all respect. The work 
shall be carried out as per instruction of Engineer in Charge (BHEL/ THDCIL).
The work location shall be at Pothead yard, CVT and GIS Building, which are at located at the distance of approx. 800 
meters at the elevation level of +1102.00 & +1046.00 respectively.

2

ETC of 400kV GIS as per enclosed single line diagram. Work shall include surveying & marking on GIS floor and other 
area, erection/installation, testing and commissioning of 400kV GIS including LCC Panels and its accesories. The supervision 
for installation shall be provided by GIS manufacturer/ OEM. Arrangement of general tools & tackles shall be done by ETC 
contractor as per Annexure-1A but not limited to this list, However, arrangement of special tools & tackles, testing instruments/ 
equipment shall be in the scope of GIS OEM as per Annexure-1B. The scope of work includes complete installation of GIS, 
GIB and SF6 to oil bushing (for generator transformer bay), SF6 to cable module (For line feeder bay),  including all the work/ 
services required for ETC of complete GIS, support structure, earthing/ grounding, internal cabling between GIS to LCC, SF6 
gas treatment, handling/ filling/ top-up etc. complete in all respect. Shifting of complete GIS bays including GIBs shall be done 
though Main Access Tunnel/ any other access tunnel through trailor/ crane and further it shall be lifted by EOT crane on main 
cutout on GIS floor and further, it shall be dragged on GIS floor for final installation. Dragging of complete GIS bay from 
unloading platform/ ramp till the final location shall be in ETC contractor's scope of work. Majority of GIS related work shall 
be carried out in GIS hall & Transformer hall.

3

Cable Trench Material: Work includes welded type GI rack arrangement and Tray arrangement for cable trenches in Pothead 
yard, Cable & Ventliation Tunnel (CVT), GIS hall with Control Room, Power House Control Room, 11kV Switchgear Room 
etc. The work shall include cutting, drilling, fabrication, punching, welding and painting work with protective zinc rich paint 
and minor civil works, compelete in all respect. Cable rack assembly shall be 1/2/3/4/5 tier as per site requirement and shall be 
installed and fixed with the fixing wall/ surafce with anchor/ fastners, preferably. Cutting, drilling, punching, minor civil works 
are also included in the scope.

4
ETC of  LT Switchgear, Battery Bank, Battery Charger System for auxiliary supply arrangement includes installation/ 
fixing, inter panel connection, bus wiring and earthing work etc. however, supervision for installation, testing and 
commissioning shall be provided by OEM/ manufacturer, as the case may be.

5

ETC of SAS/ CRP: 400kV & 220kV Control & Relay Panels, Station Automation system includes installation/ fixing, 
inter panel connection, bus wiring and earthing work etc.
Testing and commissioning of Relays from OEM/ manufacturer shall be arranged. however, necessary manpower support, 
wiring, bus wiring, tools, tackles and testing shall be in scope of ETC contractor.

6

(i) Work of 400kV XLPE EHV Cable & its accessories: This package shall be dealt by other contractor of BHEL and, hence
work related with these items shall not be covered under the scope of ETC contractor.
(ii) Work of 11KV Distribution Line with accessories: This package shall be dealt by other contractor of BHEL and, hence
work related with these items shall not be covered under the scope of ETC contractor.

7

Cable Trench Material: Work includes welded type GI rack arrangement and Tray arrangement for cable trenches in
Switchyard, GIS hall & transformer hall, Control Room Building, 11kV Switchgear Room. The work shall include cutting,
drilling, fabrication, punching, welding and painting work with protective zinc rich paint and minor civil works, compelete in all 
respect Cable rack assembly shall be 1/2/3/4/5 tier as per site requirement. Cutting, drilling, punching, minor civil works also
included in the scope.

8

Cable fire sealing Works:
Cable/cable tray openings in walls and floors or through pipe sleeves from one area to another or from one elevation to another 
within the unit shall be seated by a fire proof sealing system (FPSS). The FPSS shall effectively prevent the spread of fire from 
the flaming to non-flaming side of a fire. Wherever the cables/ cable trays pass through walls/ floors, fire proof cable 
penetration seals rated for one hour shall be provided. This shall be by suitable block system using individual blocks with 
suitable framework or by silicon RTV foaming system. In case foaming system is offered, damming board, if used, shall not be 
considered for fire rating criteria. Any of the system offered shall be of proven type as per BS: 476 (Part-20) or equivalent 
standard.
In order to prevent fire propagation through cable penetrations, after laying, dressing & clamping of cables, all the openings 
shall be properly sealed by using Fire Stop Mortar Seal and Fire Retardant Cable coating compound. Also the cable runs both 
before and after the fire scale shall be suitably sprayed with anti-fire propagation liquid.

Annexure- Project Scope for ETC Works

Project Scope  SHEET  1  OF   2



9

Supply of Insulating mats:
The scope covers supply and laying of insulating mats conforming to Internation standards. These insulating mats shall be laid 
in front of all floor mounted AC and DC switchboards and control & relay panels located in control room building/ Switchyard 
panel room / GIS LCC Panel etc.
The insulating mats shall be made of elastomer material free from any insertions leading to deterioration of insulating 
properties. It shall be resistant to acid, oil and low temperature.
Upper surface of the insulating mats shall have small aberration (rough surface without edges) to avoid slippery effects while 
the lower surface shall be plain or could be finished slip resistant without affecting adversely the dielectric property of the mat.
Insulating mat (wherever applicable) shall be of pastable type, to be fixed permanently on the front and rear side of the panels 
except for the chequered plate area which shall not be pasted as per requirement. The insulating mats shall generally be fixed 
and joints shall be welded as per recommendations in International standards.
Width of insulating mats shall generally be of 1.5 meters or as per site requirements. Length shall be supplied as per site 
requirements. 

10

Supply of Cable Tags & Markers
Each cable and conduit run shall be tagged with numbers that appear in the cable and conduit schedule. The tag shall be of 
aluminium with the number punched on it and securely attached to the cable conduit by not less than two turns of 20 SWG GI 
wire conforming to International standards. Cable tags shall be of rectangular shape for power cables and of circular shape for 
control cables. Location of cables laid directly underground shall be clearly indicated with cable route marker made of 
galvanised iron plate. Location of underground cable joints shall be indicated with cable route marker with an additional 
inscription “Cable joints”. 
The cable route marker shall project 150 mm above ground and shall be spaced at an interval of 30 meters and at every change 
in direction. They shall be located on both sides of road and drain crossings as per relevant standard.
Cable tags shall be provided on all cables at each end (just before entering the equipment enclosure), on both sides of a wall or 
floor crossing, on each duct/conduit entry and at each end & turning point in cable tray/trench runs.
Cable tags shall be provided inside the switchgear, motor control centres, control and relay panels etc., wherever required for 
cable identification, where a number of cables enter together through a gland plate.

11
All ETC works shall be done as per BHEL/THDCIL Specification & standard FQP. Miscellaneous works pertaining to
switchyard area is deemed to included.

12
Equipment bolted connection after being checked and tested shall be painted with anticorrosive paint/ compound be welded. 
For rust protection, the welds shall be treated with zinc chromate primer and coated with zinc rich paint.

13
All the drawing/ documents including Single Line Diagram, Layout drawing, Erection Key Diagram etc. are approved,
hwoever, it shall subject to revision during detailed engineering / contract stage. Bidder to quote accordingly.

14
Rating & type of Battery & Battery Charger are approved, however, it may subject to revision during detailed engineering/ 
contract stage. Bidder to quote accordingly.

15 Quantity for individual item are indicative and may change as per final engineering and site requirement.

16
Prices quoted for items are deemed to be inclusive of miscellaneous works including erection of clamps & connectors, earthing 
work etc.
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Sl. No. Particulars Remarks

1
Contract Variation- Individual item may vary up-to any extend and even may get deleted, however overall contract value may vary
+/- 30%. The validity for variations shall be valid up-to contract stage.

2

Standard Project Scope- Loading/ unloading, handling, preservation & upkeeping, shifting to & from stores, proper storage, 
assembly, installation, pre-commissioning test and commissioning tests (as per BHEL/ Customer FQP/ OEM recommendations) are 
included in the scope. Shifting of the material from store to site shall be done with truck/ trailor.The scope of work includes loading 
of material with hydra on truck/ trailor at store, unloading of the material from truck/ trailor at site with Hydra/ crane etc. complete in 
all respect. Standard/ General tools & tackles mentioned in tender document is included in the scope of contractor. 

3
Materials supplied by ETC Contractor- ETC contractor shall supply material of proven design and make, which have already been
extensively used and type tested (as applicable). ETC contractor shall obtain approval from Engineer incharge- BHEL/ Customer
prior to supply at site.

4
Power Frequency/ HV test kit for GIS- Power Frequency/ HV test kit is in scope of GIS OEM/ maufactuere, however, ETC
contractor shall extend all possible help and support is unloading, shfting to location, unpacking and installation of HV test for HV
testing. After successful HV testing, contractor shall support in packing, shifting and loading of HV test kit in trailor.

5
The ETC works shall be carried out in line with engineering drawing/ other technical details mentioned elsewhere, however,
instruction of Engineer incharge/ BHEL shall be final and binding for execution of work.

6
Minor Civil works including modification of civil foundations, making holes in the trenches/ control room building, GIS building,
grouting, fixing of trench material, sealing of GI/ PVC/ HDPE Pipe/ conduits shall be in the scope of ETC contractor.

7
Removal of gravel, if gravelling is already done, for connection of Equipment earthing strip to the existing mat (wherever earthing
mat is already laid), and after completion of earthing, ETC contractor shall be make it good to bring it in original shape.

8
All painting materials & other consumable as per contractual requirements shall be part of ETC works. All the supply materilals under
scope of ETC contractor shall subject to customer approval, prior to supply and installation at site.

9
All the phases are to be identified by painting the structures Red, Yellow and Blue by reflecting colour as per as built condition. Phase 
identification colour is to be provided around the top of the structure with colour band of 100 mm width at a height of approximately
2000mm from the finished ground level.

10
Equipment erection (per say Surge Arrestor) means complete erection, metallics, connectors (expansion/ rigid tubular for aluminium
Tube/ single/ double/ quadraple conductor), connection to the next in line (if connected to overhead busbar or droppers) including PG
clamps/ Tee connectors etc in line with electrical layout drawings.

11

Equipment and tower erection would include supply and erection of miscellaneous items, such as Phase colour discs, labels painting
of equipments, phase colour painting, phase marking, bay identification board, danger plates, rubber mats, device number marking on
the equipment, keyboard etc as per site requirements. Supply & Mounting of phase color discs & Danger plates shall be as per IS
3864.

12
Welding of Aluminium tubes (supply of welding sleeves are excluded) is in ETC contractor's scope and joints shall be tested by
radiography & dye penetration test. Welding and Bending machines and any other equipment shall be in ETC Contractor scope.

13
Completete ETC package is under the scope of ETC contractor. All T&P including oil filterating machine, cranes etc. required to
complete the work shall be provided by ETC contractor only.

14
Quantities identified for supply items are provisional and shall be confirmed/ finalized during detailed engineering stage/ execution of 
work at site.

15
MS Welding - The MS flat/ angle/ channel shall be finally painted with two coats of Red oxide primer and two coats of Zinc riched 
enamel paint.

16
In cable tray/ ladder if minor fabrication is required the same shall be applied with one coat of red lead primer, one coat of oil primer 
followed by two finishing coats of aluminium paint. Supporting steel shall be painted before laying of cables. The painting shall be 
done with one coat of red lead paint and two coats of approved bituminous aluminium paint

17
All erection T&P's, tools & tackels, testing instruments (duly calibrated) as per Annexure-A & B shall be arranged by ETC 
Contractor at it's own cost on returnable basis. Please note that this is only indicative list and hence, any other requirement not 
mentioned below but required for sucessful completion of ETC work shall be in ETC contractor's scope.

Annexure- Standard Scope for ETC Works
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In addition to above few other general Tools and Tackles to be arranged by ETC Contractor on returnable basis specifically for GIS
erection & testing as informed by respective OEMs of GIS are also enclosed as Annexure-1A & 2A. Contractor to arrange the same.
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