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Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW  Doc. No. TB-375-316-028,
Supercritical Thermal Power Project at Wanakbori Rev. No.00

Technical Specification for 11kV cable and accessories

SECTION 1
SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES

1.1 SCOPE:

This technical specification covers the requirements of

A. Design, manufacturing, testing at works, packing and dispatch, transporting of
¢ 11kV cable, three core 240 sq mm, Al conductor, XLPE insulated, Armored, Flame
Retardant low smoke (FRLS) outer sheathed.
» Supply of 11 kV cable termination kits (indoor & outdoor), cable joint, accessories
such as clamps, tags and route markers, tools, tackles and consumables if required.

B. SERVICES:
o Site survey to locate joints, estimate cable length
e Supervision of laying and erection of 11kV cable, erection and commissioning of
11kV cable termination and jointing kit, site testing of 11 kV XLPE Cables and its
accessories complete in all respect along with accessories.
e Testing & commissioning of cable including provision of test engineer, supply of all
test equipment’s and arrangement shall be in Bidder scope.

o Unloading, storage and erection are excluded from scope.

There are total two circuit of 11kV cables connecting from 11kV switchgear in power plant
to switchyard LT transformer (11/0.433 kV, 200kVA). One run of 3CX 240 sq. mm cable
for each incomer shall be laid in buried/ cable trench/ pipe/ trestle between 11kV
switchgear (located at unit 8 side) and 400kV AIS extension substation located at
existing power plant side . The tentative route length of each individual 11kV cable
system is 2500 m.

The specification comprise of following sections:

Section-1: Scope, specific technical requirements & Bill of Quantities.
Section-2: Equipment specification under scope of supplies.
Section-3: General technical requirements for all equipments under the project.

Section-4: Equipment Data Sheet

Section -5: Checklist

In case of any conflict between various sections, order of precedence shall be in the same
order as listed above.

The equipment is required for the following project:

Name of the Customer: Gujarat State Electricity Corporation Limited, Vadodara,
Name of the Project: 400kV Switchyard (extn.) & 400kV GIS for 1x800 MW
Wanakbori Thermal Power Station Extn. Unit-8
Name of the Consultant: Development Consultants Pvt. Ltd., Kolkata
C. SUPPLIES:

Bidder shall offer all the items in both Supplies and supervision Services as per the
BOQ (Annexure-l). Bids, in which either Supplies or supervision Services are not
offered, shall be rejected.

Section 1 : Page 1 of 8



Gujarat State Electricity Corporation Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW Doc. No. TB-375-316-028,

Bharat Heavy Electricals Ltd.

Supercritical Thermal Power Project at Wanakbori Rev. No.00
Technical Specification for 11kV cable and accessories
1.2.1 SPECIFIC TECHNICAL REQUIREMENTS:-
S. No. | PARTICULAR Unit DATA
1. Voltage grade ( Uo/U) of cable KV 11/11( UE)
2. System - 11kV Unearthed
3. Highest System Voltage KV 12
4. System frequency Hz 50
5. Codes & Standards - Latest editions of IS 7098 Part 2( for
cables ) and IS 13573( For
termination and joint)
6. Rated continuous Current A 10 ( For 200kVA Transformer of
extension switchyard)
7. System Power Frequency | KV rms | 28
Withstand Voltage
8. Lightning Impulse  Withstand kVp 95
Voltage of required cable
9. Creepage distance mm/kV | 31
10. Ambient air temp. DegC | 50
11. System Short Circuit Withstand KA 40
Current at a rated voltage for 3| rm.s
second
12. Minimum short circuit withstand KA 50
current capacity of required rrm.s
cable for 0.2 second
( design purpose )
13. Single core/ Multi core - Three core
14. Conductor size of cable - 240 sq. mm
15. Conductor
a) | Conductor material Aluminum, stranded Compacted
Circular, grade H2 & class 2,
conforming to 1S:8130
b) | Conductor screen Extruded semi conducting compound
i) | Type of Insulation - XLPE, conforming to 1S:7098(part-2)
i) | Minimum thickness - 0.3mm
16. Insulation
a) | Material Extruded XLPE -
b) | Continuous Withstand | Deg C | 90
Temperature ( For insulation) ‘
¢) | Short Circuit withstand | Deg C | 250
Temperature ( For insulation)
17. Insulation screen
a) | Non-metallic
i) | Material Extruded semi conducting compound
with a layer of non-magnetic metallic
tape.
b) Metallic
i) Metallic screen (for muiti core - Cu tape-
cable )
i) Size - Nominal thickness 0.1 mm with
tolerance (* 10%)
Section 1 : Page 2 of 8




Gujarat State Electricity Corporation Ltd.

Bharat Heavy Electricals Ltd.

400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW  Doc. No. TB-375-316-028,

Supercritical Thermal Power Project at Wanakbori Rev. No.00
Technical Specification for 11kV cable and accessories
S. No. | PARTICULAR Unit DATA

Minimum overlap

10%

iii) Earth fault current

withstand
capacity of metallic screen of

0.3kA for 2 second, screen of each
core shall be rated individually for the

cable above value)
18. EXTRUSION (INSULATION 1
AND SCREENS)

a) Process Triple extrusion (Extruded semi-
conducting compound conductor
screen and insulation screen shall be
applied alongwith XLPE insulation in a
single operation by triple extrusion
method.)

b) Method of curing Dry cure CCV using pressurized
nitrogen

19. Core identification - By colored strips applied on core or by
numerals as per IS

20. Inner sheath

a) Material - Extruded HRPVC/FRLS compound
conforming to type ST2 of 1S;5831 for
three core cables

b) | Color Black
c) | Fillers Acceptable
d) Material of fillers(if permitted) Same as inner sheath (material of

filler compatible with inner sheath)

e) | Method of application

i) | With fillers Pressure/ vacuum extruded
i) | Without fillers Pressure extruded

21, ARMOUR
a) | Material - Galvanized steel, round wire

conforming to 1S 7098 & IS 3975

b) | Minimum coverage

90%

c) | Gap between armour wires

Shall not exceed one armour wire
space (No cross-over/ overriding)

d) | Breaking load of joint

95% of normal armour

22. QOuter sheath

a) Material

Extruded HRPVC/FRLS compound
conforming to type ST2 of 1S:5831

b) | Method of application

Extruded

c) | Color Black
d) | Marking Owner's identification mark |.e.
‘GSECL” and "BHEL-TBG",
Manufacturer's name and/or trade
mark, Type of insulation, no. of cores,
and size of cables, type of improved
fire performance, 1S number@ 1m (by
embossing)
23. FRLS Characteristics
a) | Oxygen index Min. 29 (As per ASTM-D 2863-77)
b) Temperature index Min. 2500c at oxygen index 21(As per
Section 1 : Page 3 of 8




Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW Doc. No. TB-375-316-028,
Supercritical Thermal Power Project at Wanakbori Rev. No.00

Technical Specification for 11kV cable and accessories

PARTICULAR

Unit

DATA

NES-715)

Acid gas generation

Max. 20% (As per IEC-60754-1)

Smoke density rating

Min. 60% (As per ASTM-D-2843-7)

Rodent & Termite test

The test shall be carried out to note
the presence of rodent and termite
repelling chemical in PVC compound.
Normal procedure is that a few
chippings of the PVC compound are
slowly ignited in a porcelain dish or
crucible in a muffle furnace at about
B600°C. The resulting ignited ash is
boiled with a little ammonium acetate
solution (10%). A drop of aqueous
sodium sulphide solution is placed on
a thick filter paper and it is allowed to
soak. The spot is touched with a drop
of above extract. A black spot
indicates the presence of anti-termite
& rodent compound

Flammability test

The test shall be carried on finished
cables as

per following Standards

a) Swedish Chimney test — SS: 424-
14-75

b) IEEE std.383 — 1974 latest

c) IEC std. 332-1, 332-3 and IEC 331

24.

Construction and other details of
accessories

As per 1.2.2 below

25.

Standard Drum length (steel)

1000

26.

Drum marking

Owner'’s identification mark i.e.
“GSECL” and “BHEL-TBG”,
Manufacturer's name and /or trade
mark, Type of Cable & Voltage Grade,
year of manufacture, Type of
insulation, No. of core & Cable size,
cable code, length of cable on drum,
No. of length on drum (if more than
one), direction of rotation(by arrow),
approx. gross mass, IS/IEC number
and ISI mark.

TOLERANCE

Tolerance on OD

+2 mm over the declared value in data
sheet

Section 1 :

Tolerance on individual drum

length

5%
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Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW  Doc. No. TB-375-316-028,
Supercritical Thermal Power Project at Wanakbori Rev. No.00

Technical Specification for 11kV cable and accessories

S. No. | PARTICULAR Unit DATA
c) | Overall tolerance on total - (-)2% and (+) 0%
dispatched quantities
28. Type of outdoor cable - Heat Shrinkable
termination and joint
29. Cable Laying - Buried / pipe rack!/ trench/ trestle
30. Jointing of cable - On two pole structure ( As per
Annexure-2)
Or straight through joints in buried /
pipe /trench

1.2.2 Cable Termination & Jointing Kits

1.3

The Bidder shall supply cable termination and jointing kits in requisite quantity for H.T.
Power Cables along with all accessories & consumables required for making termination
and joints complete. All the materials and components of the termination/joints shall be
suitable and compatible with the type of cables for which the terminals/ joints are
intended.

The straight through joints of H.T. cables shall be of Tapex/ Paracast/Parawrap or
equivalent type. The end termination kits for H.T. cables shall be of
Raychem/3M/Elastimold or equivalent type. Cable joint or end terminations on Electrical
equipment shall be suitable for Indoor & Outdoor use, as the case may be.

Glands and lugs required for termination of H.T cables shall be supplied by the Contractor
in required quantity.

Termination “Kits shall be complete with all accessories and consumables required for
complete termination or jointing. Tinned Copper heavy duty long Barrel type cable
lugs for termination kits & jointing ferrules for straight through jointing kits shall form part
of the kit. Tinned Copper Earthing lug and braided copper earth lead shall make part of
termination kit. Termination kits shall be provided with Bi-metallic washers.

QUANTITIES

Supplies/Material and Services required for the execution of the job are listed in
Annexure-l. All item listed in the following BOQs shall be offered. Any item not appearing
herein but clearly mentioned in Specification shall be included in the offer. The BOQs
included in the offer to be submitted by the Bidder shall be exhaustive in this respect.

Section 1 : Page 5 of 8



400kV Wanakbori

Bill of Quantity Annexure-1
Rev-00
SI. No. Description Unit Qty.
A Main items
I Supply item - 11kV XLPE, Al conductor, 3 core, 240 sqmm cable Mirs. 5000
Supply item - 11 kV outdoor cable termination system complete in all respects suitable
for 11kV, 3 core, 240 sqmm cable ( creepage distance - 31mm/K V) for outdoor cable
2 joint on pole type structure . It includes lug type connectors, If required. (2 SET IS Sets 4
FOR 1 CIRCUIT)
Supply item - 11 kV heat shrinkable, straight through joints complete in all respects
3 suitable for 3 core, 240sqmm aluminium cable for Transformer Box end (Heat Sets 2
Shrinkable/ Cold shrinkable) including lugs/ clamps & connectors, as applicable.
Supply item - 11 kV indoor termination suitable for 11kV Switchgear / LT transformer
4 cable box including (1 SET IS FOR 1 CIRCUIT) Sets 4
5 Supply item - cable route marker as per Annexure-3 1n0S. 80
Supply item - Earthing materials for 11kV XLPE cable system as per requirement. (1
6 lotis for completet package) lot I
Supply item - Non magnetic, Single type cleats/ clamps for fixing 11kV cable to pole
7 structure nos. 12
8 11KV pin type insulators for outdoor cable termination nos. 6
Supply item - Consumables having limited shelf life required during erection, testing
9 and commissioning. (1 lot is for complete package). lot !
10 Cleats for fixing cable to cable tray/rack nos. 100
I Supply item - Miscellaneous items like cable tags etc as per Annexure-3 lot 1
12 Any other item required to complete the job and not listed above lot 1
B Services
13 Services - Joint Site Survey for routing of | 1kV cable Lot |
14 Services - supervision of laying & erection of 11kV cable Sets )
Services - Erection of 11kV outdoor heat shrinkable type termination kit & joint on pole
15 ltype structure (2 SET IS FOR | CIRCUIT) Sets 2
16 Services - Erection of 11 kV heat shrinkable, straight through joints Sets 2
17 Services - Erection of 11 kVindoor cable termination kit Sets 4
Services - Site testing & commissioning of 11kV Cables ( 1 Lot for | circuit) alongwith
18 Lot 2

termination kits & joints, complete in al respects




Gujarat State Electricity Corporation Ltd, Bharat Heavy Electricals Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW  Doc. No. TB-375-316-028,
Supercritical Thermal Power Project at Wanakbori Rev. No.00

Technical Specification for 11KV cable and accessories

Notes:
1) The un-priced BOQ shall be strictly as per ANNEXURE-I.

2) Cable Length - The exact length shall also be decided by supplier after visiting
site & making precise measurements at contract stage. Manufacturing lengths and
drum length shall be determined as per the joint site survey with GSECL/BHEL.

a) The Payment of cables length (for supply) will be as per approved
guantities after joint survey.

b) The exact length may vary by -20% to +20% at Contract Stage based on
actual measurement at site and calculations submitted by the bidder.
Individual quantity of other items may vary to any extent and may get deleted
during contract/execution stage.

3) The cable cleats/clamps including hardware for fixing the cable on BHEL provided
support structure/ cable tray/racks shall be in supplier scope.

4) Lug type Connectors required for each joint on pole type support structures shall
be in supplier’s scope.

5) Consumables having limited shelf life required during erection, testing and
commissioning, shall be supplied just before erection after confirmation from BHEL. (1
Jot is for complete package).

Calculation
6) Bidder will submit short circuit calculation for metallic screen and armor coverage

percentage after award of contract. Any other calculations which may be required
during detailed engineering stage may also be submitted.

Earthing

7) Earthing of 11kV cables system, including termination and joint along with
required accessories shall be in supplier scope. Earth mat grid exists at both ends (11kV
switchgear/Extension switchyard).

8) Earthing of cable supports shall with suitable flat size will be in BHEL scope.
Schedule:
9) Supplier will submit detailed bar chart indicating all the milestones from

Engineering till manufacturing/ testing, dispatch to site and commissioning.

10) Bidder to submit list of consumables with shelf life of less than two years. It shall
be supplied before erection after clearance from BHEL.

Construction Supply

11) The necessary power supply at site shall be provided by BHEL at one point only.

Section 1 : Page 6 of 8



Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW Doc. No. TB-375-316-028,
Supercritical Thermal Power Project at Wanakbori Rev. No.00

Technical Specification for 11kV cable and accessories

Installation

12) Civil works for construction of buried cable trench along with excavation, back fill
and supply of all required material as per Annexure-2 shall be in BHEL scope.

13) Supply and erection of two pole structure for fixing jointing kit as per Annexure-2
shall be in BHEL scope.

14) The cable cleats including hardware for fixing the cable on two pole structure.
BHEL will provide two pole structure. 11kV pin type insulators are in scope of bidder.

15) Each cable and conduit run shall be tagged with numbers that appear in the cable
and conduit schedules. Cables and conduits shall be tagged at their entrance, bends,
every 30.0M and exit from any equipment, junction box. When a cable/conduit passes
through a wall, tags shall be fitted on both sides of the wall.

16) Store will be provided by BHEL. Bidder to provide their requirement of space in
open and closed store during tender stage.

17) Accommodation and travel expenses for bidder's staff shall be in supplier scope:

18) Cable for road crossing shall be laid in Hume pipes (Supply and erection of Hume
pipes shall be in BHEL scope).

19) Termination/jointing: Provision of Jointer alongwith tools and tackles for jointing
work and termination material, consumables, clamps, route markers, tools and
Terminating Scaffolding, assembly of joint and sealing ends will be in vendor’'s scope.

20) Site Test: Provision of test engineer, supply of all test equipment (including DC
test for outer sheath). AC voltage test of insulation with voltage of Uo (complying with
IEC 60840) etc. for completion of total site work. AC supply shall be arranged by
BHEL/GSECL from nearby grid. .

21) Any other special tools, tackles, consumables and accessories required to
complete the termination, jointing etc. shall be included in the offer. Please note BHEL
shall not provide any equipments, tool and tackles for carrying out any test.

1.4 TYPE TESTS:

Bidder shall submit valid type test reports of the tests as per relevant IS/IEC
carried out within last five years from the date of LOI for BHEL i.e. 05.09.2014.

These reports should be for the tests conducted on the equipment similar to
those proposed to be supplied under this contract and test (s) should have been either
conducted at an independent laboratory or should have been witnessed by a client.
These test reports shall be vetted by GSECL /BHEL at contract stage. If any test
report(s) is not acceptable by customer during contract execution stage, same has to
be conducted by bidder without any commercial and delivery implication.

All acceptance and routine tests as per relevant standards and specification
shall be deemed to be included in the bid price.

Section 1 : Page 7 of 8



Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW  Doc. No. TB-375-316-028,
Supercritical Thermal Power Project at Wanakbori Rev. No.00

Technical Specification for 11kV cable and accessories

All equipment/cables shall be of proven design and type tested as per relevant
standard. Type test certificates/specific type tests shall furnished/conducted, if asked
for with reference to any specific equipment in the respective sub-section of the
Specification.

1.5 INSPECTION & TESTING:

Before being fitted on the equipment, all components shall be subjected to routine tests at
the Contractors factory, as per the relevant IEC/IS standards. A detailed test report
proving the successful passing of such tests shall be provided.

Prior to dispatch, the routine & acceptance tests shall be carried out on equipment in
accordance with the applicable IEC /IS and the material shall be offered for final
inspection to BHEL and GSECL in accordance with agreed quality plan with 3 weeks
advance information.

1.6 QUALITY PLAN:

The contractor shall carry out contract works in accordance with sound quality
management principles which shall include such as controls which are necessary to
ensure full compliance to all requirements of the specification & applicable international
standards. These quality management requirement shall apply to all activities during
design, procurement, manufacturing, inspection, testing, packaging, shipping, inland
transportation, storage, site erection & commissioning. Contractor shall submit detailed
Quality Plan for BHEL / customer’s approval within 1 week of P.O. placement.

1.7 QUALIFYING REQUIREMENT & EXPERIENCE

The bidder shall submit the documentary evidence that equipment of similar rating has
been manufactured by him and are in successful operation for more than two (2) years in
two or more projects of similar nature on the date set for opening of the bid.

The Bidder shall submit along with his bid a list of major contracts for supply of similar
equipment executed/being executed by him during last 5 years giving detailed particulars
such as quantity, equipment rating, contract value, name of the Owner / Purchaser, year
of commissioning etc.

Notwithstanding anything stated above, the customer reserves the right to assess
bidder’s financial and other capabilities to execute the contract. Necessary information
about the financial and technical resources, organization and experience to undertake the
manufacturing and supply of such equipment shall be supplied by the Bidder as an
evidence of his capability for satisfaction of the Owner / Purchaser.

Section 1 : Page 8 of §



Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW Doc. No. TB-375-316-028,
Supercritical Thermal Power Project at Wanakbori Rev. No.00

Technical Specification for 11kV cable and accessories

SCHEDULE OF TECHNICAL DEVIATIONS

Bidder shall list below all technical deviation clause wise w.r.t. tender
specifications:

S.No. Page No. Clause No. Deviation =~ Reason / Justification

Any deviation not specifically brought out in this section shall not be admissible
for any commercial implication at later stage. Except to the technical deviations
listed in this schedule, bidder’s offer shall be considered in full compliance to the
tender specifications irrespective of any such deviation indicated / taken
elsewhere in the submitted offer.

Date: Tenderer’s Stamp & Signature
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ANNEXURE-3

-

3500

(rve) T

| ROAD

HUME PIPE CLASS
NP—3 OR NP-2
ENCLOSED IN RCC.

UME PIPE

iURIED CABLE
PROTECTIVE BUSHING

(WOODEN OR
PLASTIC COMPOUND)

ROAD CROSSING

OF BURIED CABLE

HUME PIPE

150

AT A SLOPE 1:100

SEALING BY HESSIA

WRAPPING WITH

PITCH COMPOUND

BURIED
CABLE

(TYP.)

|
l

N

Al

14
HEIGHT OF TRENCH

150+S]

TYP. DETAILS OF BURIED CABLE

ENTRY TO BLDG. OR CABLE TRENCH

50x25x6 TH.

G\Y AL. PLATE

A 200 |
1 1
0 THICK
6.6KV CABLE GALVANISED
e ROUTE NO.———— || SHEET
STEEL

—ISA. 40x40x5
(GALVANISED)

(@)

o

5
(@]
[Te]

SRR " RN
2 CONCRETE
— WITH NOMINAL
REINFOCEMENT

BLE R E
(VOLTAGE TO BE MARKED)

40mm BASEx20mm HEIGHT

6mm THICK AL. PLATE

G.l. WIRE (TYP.)

CABLE TAG
CONTROL CABLE

CABLE NO.
_________ NOTE:
ALL DIMENSIONS ARE IN ‘MM'.
POWER ™~
16 SWG. Gl.
CABLE WIRE
CABLE TAG
POWER CABLE | FOR TENDERING ONLY]
~ . GUJARAT STATE ELECTRICITY CORPORATION LIMITED
comcL VADODARA, GUJARAT
TITLE: DEVELOPMENT CONSULTANTS PVT. LTD.
NOTES & DETAILS o I% CONSULTING ENGINEERS
CABLING KOLKATA . MUMBAI . CHENNAI . NEW DELHI
PROJECT: JOB NO. K9213R SCALE : NTS
B | M BR_| O [O%0712 | 14800 MW SUPERCRITICAL THERMAL POWER PLANT [ DWG. NO. WO REV.
APPVD.|REVWD.| CHKD. [REV.| DATE [(UNT #8 AT WANAXBOR! THERMAL POWER STATION, GUJARAT) K9215R-DWC~E 04OOSHT. 32 0




Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.

400kV Switchyard Extension and Doc. No. TB-375-316-001, Rev. No.00
400 kV Switchyard for GIS for 1x800 MW Supercritical Thermal Power Project
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GENERAL ELECTRICAL SPECIFICATIONS
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SECTION-IV
TECHNICAL SPECIFICATION
FOR
CABLES
1.00.00 SCOPE OF SUPPLY
1.01.00 Power .ard—Contrgl~Cables shall cover the requirement of--entire Plant

“retuding-tive switchyard. The cables shall be furnished in accordance with
this specification and annexure.

Other cables including special cables if any which are necessary as per
proven engineering practice for satisfactory & trouble free operation of the
entire cable system of the plant shall also be within the scope of supply.
These shall include all such cables for electrical integral with mechanical
equipment systems and subsystems.

1.02.00 Cable shall be furnished in accordance with this specification and the
following annexures :

a) 11 kV, 6.6kV & 3.3 kV Power cables : Annexure - A
b) 1100V Power Cables ; Aanexure — B
c) _Co}\t\rol Cables . Annexure —- C
d) Fire vaivm Cables ; Annexure —D\& E
e) Flexible T\r}q‘ng cable : Annexure — F
1.03.00 All relevant drawings, data and instruction manuals
2.00.00 CODES & STANDARDS
2.01.00 All cable and materials shall be designed, manufactured and tested in

accordance with the latest applicable Indian Standards (IS) and IEC except
where modified and/or supplemented by this specification.

2.02.00 Cable and material conforming to any other standard which ensures equal or
better quality, may be accepted. In such case, copies of the English version of
the standard adopted shall be submitted along with the bid.

2.03.00 The electrical installation shall meet the requirements of Indian Electricity
Rules as amended upto date and relevant IS Code of Practice. In addition,
other rules and regulations applicable to the work shall be followed.

DEVELOPMENT CONSULTANTS Page: V2/F2/S-IV/1
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3.00.00

3.01.00

3.02.00

3.03.00

3.04.00

3.05.00

3.06.00

3.07.00

4.00.00

4.01.00

4.02.00

4.03.00

DESIGN CRITERIA

Cables will be generally laid on ladder type trays, perforated type cable trays
or drawn through rigid steel conduits [Rigid steel conduits shall be used for
interconnection of cables from near-by cable tray to equipment where cable
tray cannot be installed as well as to prevent mechanical damage of cables
for critical equipment. Moreover in dust prone area the lay out of cable tray
shall be in vertical plane].

For continuous operation at specified rating, maximum conductor temperature
shall be limited to the permissible value as per relevant standard and/or this
specification which one is more stringent.

The insulation and sheath materials shall be resistant to oil, acid and alkali
and shall be tough enough to withstand mechanical stresses during handling.

Armouring shall be single round wire of galvanized steel for multicore cables
and aluminum for single core cable for power and control cables. For fire
survival control cable, the armouring over inner sheath shall consist of single
layer of wire / round galvanised steel wire as per IS 3975 amended upto date.
For Fire survival power cable, Single core cables to be used in A.C. system,
the armouring over inner sheath shall consist of single layer of round copper
wire, for multi-core cables to be used in A.C. system and single/two core
cables in D.C. System, the armouring over inner sheath shall consist of single
layer of round galvanised steel wire.

The outer sheath shall have flame retardant low smoke halogen evolution
(FRLS) characteristics or fire survival characteristics as applicable and shall
meet the requirements of additional tests specified for the purpose.

Core identification for multicore cable shall be provided by colour coding.

HT cables shall be manufactured by triple extrusion dry cured (CCV) process
using pressurized nitrogen.

SPECIFIC REQUIREMENTS

General Description

All Cables shall be furnished in strict compliance with ratings and
requirements and sizes as given in Annexures to this Specification.

Drum Length and Tolerance

The cables shall be supplied in non-returnable packing steel drum for 11 kV;
6.6 kV & 3.3 kV power cables, wooden drums for 1700V power and control
cables, each containing minimum 500 meters length of larger sizes of cable
unless specifically asked for. For smaller sizes of cables, each drum shall
contain 1000 meters length of cable. Allowable tolerance on individual drum
length is +5%.

Non-Standard Length

DEVELOPMENT CONSULTANTS ' Page: V2/F2/S-IV/2
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Non-standard lengths upto 5% of the total ordered quantity may be accepted.
However the Contractor will be required to obtain approval before packing the
Cables on drums. Non-standard lengths shall not be less than 100 metres in
any case.

4.04.00 Cable identification
Cable identification shall be provided by embossing on every meter on the
outer sheath the following :

a) GSECL

b) Manufacturer's name or trade mark

C) Voltage grade

d) Year of manufacture

e) Type of insulation, e.g. XLPE/PVC/HRB85/IE2 etc.

i) No. of core and size of cables.

Q) Type of improved fire performance, e.g. FR/IFRLS/FS
h) IS number

4.05.00 Packing

4.05.01 Cables shall be supplied in non returnable drums. The drums shall be of
heavy construction. All wooden parts shall be manufactured from seasoned
wood. All ferrous parts used shall be treated with suitable rust preventive
finish or coating to avoid rusting during transit or storage. Wooden cable drum
shall be treated by immersing in copper-nitrate solution.

4.05.02 Cable shall be wound and packed on drums in such a manner that it will be
properly sealed and firmly secured to the drum. The ends of each length
shall be sealed before shipment.

4.05.03 The cable drums should carry the following details in printed form:

a) MSPGCL
b) Manufacturer’'s name or trade make
C) Type of cable & voltage grade
d) Year of manufacture
e) Type of insulation e.g. XLPE/HRPVC/IE2
f) No. of core and size of cables
g) Cable code e.g. FRLS/FS
h) Length of cable on drum
DEVELOPMENT CONSULTANTS Page: V2/F2/S-V/3
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0 No. of length on drum, if more than one
J) Direction of rotation, by arrow
k) Approx. gross mass.
) ISAEC number and ISI mark
4.06.00 Joints and Terminations

4.07.00

4.07.01

Materials of construction for a joint/termination shall perfectly match with the
dielectric chemical and physical characteristics of the associated cables. The
material and design concepts shall incorporate a high degree of operating
compatibility between the cable and joints. The protective outer covering
(jacket) used on the joints/terminations shall have the same qualities as that
of the cable outer sheath in terms of ambient/operating temperature withstand
capability and resistance to hazardous environments and corrosive elements.
Straight through joints and terminations for HT cables shall be heat shrinkable

type.
Selection Criteria

a) HT and LT power cables shall be selected on the basis of current
carrying capacity, short circuit rating and permissible voltage drop.
b) While sizing power cables, following aspects shall be reckoned:
i) Ground/Ambient Air temperature
i) Depth of Laying.
i) Power Cables touching each other.

c) Cables, for circuit breaker controlled feeders, shall withstand the short
circuit current for the fault clearing time. 0.2 Sec.

d) HT cables shall be sized based on the following considerations:
Rated current of the equipment and ground/ambient temperature.
Touching/spacing of cable.
Depth of laying.
The voltage drop of the cable , during motor starting condition , shall
be limited to 15% and during full load running condition shall be limited
to 3 % rated voltage. Other outgoing feeder /transformer feeder shall
be limited to 3% rated voltage.
Short circuits withstand capability

e) For fuse/MCCB/Breaker protected circuits the conductor size shall
depend upon full load current subject to voltage drop limited to 3%

during running of all feeders and 15% during starting for motor
feeders. In addition, transformer regulation shall also be considered

DEVELOPMENT CONSULTANTS Page: V2/F2/S-IV/4
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for loads fed from 415V PMCC. Incase of other out going line feeder
voltage drop shall be limited to 3%.

f) For loads fed from local panels, the total running voltage drop in cable
from 415V PMCC to local panel and from local panel to individual
motor shall be limited to 3% at full load motor current while the same
during starting shall be limited to 15%.

Q) As per national electric code (NEC) current rating capacity of motor
feeder/cables should be 125% of full load current.

h) For welding receptacle, 3% running drop shall only be considered.
The minimum sizes of L.T cable to be chosen are as below:

AL - 16 mm?(3 core) & 16mm? (2 core); Cu - 2.5 mm?

4.07.02 Apart from above, consideration shall also be given to limit the cable to some
standard sizes instead of using too many types.

4.07.03 The standard cable sizes, amp capacities, derating factors. as given in IS/IEC
will be generally followed.

4.07.04 a) For breaker protected circuits minimum size of the cable shall be as

follows:
T -
1100V Poxvp_f/Cable 240 Sq mm XLPE AL
6800V & 3300V Power Cable . 1855q mm XLPE AL

11000V Power Cable : 240 Sqg mm XLPE AL

b) For motor circuits the selection of size will be made ensuring that the
cable shall withstand a short circuit fault directly following a second
hot start.

Ny _

4.07.05 For fuse/MCCB pfotected circuit, the conductor, Gize will depend ¢n full load
current subject Ao voltage drop not exceeding 3%. For practical plrposes, the
minimum size’chosen is as below :

a) Algminium X 16 3g mm.
/
b) Copper : 2.5 Sq mm.

4.07.06 Ayr-’i:ontrol cables shall be 2.5 Sg mm stranded copper cable.

4.07.07 Multicore-Control cables will generally-hiave spare conductor (s) in atcordance
\mm following chart :

Conductors required Cables
1or2 -~ 1-3/C~
3or4 1-5/C
“50r6 1-7/C
DEVELOPMENT CONSULTANTS Page: V2/F2/S-IV/5
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7o0r8 - 1-9/C
90or10 1-12/C
Above 10 _ Fwo or more of above cables
4.07.08 Separate cables for each type of following services/functions as applicable

shall be used for each feeder. Same multicore cable using different services
shall not be acceptable.

a) Power.

b) Control, interlock and indication.
C) Metering and measuring.

d) Alarm and annunciation.

e) C.T. Cables.

f) V.T. Cables.

4.08.00 Cable Identification
Cable identification shall be provided by embossing on the outer sheath the
following :

a) Manufacturer's name or trade mark

b) Manufacturer's name or trade mark

C) Voltage grade

d) Year of manufacture

e) Type of insulation, e.g. XLPE, HRPVC & IE2 etc.
f) No. of core & size of cables

Q) Type of outer sheath e.g. FRLS, FS etc.

4.09.00 Selected-sizes of power-and controi-cables are given in Annexure-G.

4.10.00 Fire Survival Cables shall be used for important auxiliaries / area as
recommended by Standard Technical Specification by CEA as below for the
following :

Fire Survival Power & Control Cables shall be used for important auxiliaries/
areas like:
i DC emergency lube oil pump
il. DC hydrogen seal pump
il # Turbine lube oil pump/barring gear
DEVELOPMENT CONSULTANTS Page: V2/F2/S-IV/6
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iv. DC emergency lighting for main building and service building
v, DC cables for battery to charger & DC distribution boards
vi. Jacking oil pump
vil. Emergency turbine trip in control room
viii. Boiler Turbine : Generator infer trip which include the interconnection
between
) Boiler master ft}el trip and turbine trip relays
. Generator tri/p//felays & turbine trip relays
L Generator,frip relays & generator breaker
° Generator trip relays & field breaker
o Genefrator trip relays & unit auxiliary transformer breaker
o In;z/omer cables for DG board, emergency board, DC lighting
board etc.
5.00.00 TESTS
5.01.00 Shop Tests

The Cables shall be subject to shop tests in accordance relevant IS/IEC
standards to prove the design and general qualities of the Cables as below:

5.01.01 Routine tests on each drum of cables.
5.01.02 Acceptance Tests on 1 drum out of every 10 drums chosen at random for
acceptance of the lot for every size.
5.01.03 Type test on each type and size of cable, inclusive of measurement of armour
DC resistance of power cables on one drum out of every 10 drums of cable.
5.02.00 Additional Tests
Following additional acceptance tests shall also be performed on each type of
cables having outer sheath with improved fire performance (Type FRLS, FS):
5.02.01 Oxygen index test
The Oxygen index shall not be less than 29.
5.02.02 Temperature Index Test
The measured value of temperature index shall be 21 at a temperature of
250°C for FRLS cables and 350°C for FS cables
5.02.03 Flame Retardance test on single cable and on bunched cables
DEVELOPMENT CONSULTANTS Page: V2/F2/S-\VI7
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After the test, there should be no visible damages on the test specimen within
300mm from its upper end.

After burning has ceased, the cables should be wiped clean and the charred
or affected portion should not have reached a height exceeding 2.5 meter
above the bottom edge of the burner, measured at the front and rear of the
cable assembly. 3 Hours fire rating test shall be carried out for FS cable as
per IEC331

5.02.04 Halogen acid gas evolution test
The level of HCL evolved shall not exceed 20 per cent by weight. HCL
evolved shall not be exceed 2% for FS cable.

5.02.05 Smoke density test
The test shall be smoke generation by the outer sheath under fire as per
ASTM D 2843. The FRLS cables shall meet the requirements of light
transmission of minimum 40% after the test. Minimum transmission shalt be
80% for Fire Survival cables.

5.02.06 Test for specific optical density of smoke
The cables shall meet the requirements of IS/IEC.

5.02.07 Test for rodent & termite repulsion property
The test shall be carried out to note the presence of rodent and termite
repelling chemical in PVC compound. Normal procedure is that a few
chippings of the PVC compound are slowly ignited in a porcelain dish or
crucible in a muffle furnace at about 600°C. The resulting ignited ash is boiled
with a little ammonium acetate solution (10%). A drop of aqueous sodium
sulphide solution is placed on a thick filter paper and it is allowed to soak.
The spot is touched with a drop of above extract. A black spot indicates the
presence of anti-termite & rodent compound.
Flammability test shall be carried on finished cables as per following
standards-
a) Swedish Chimney test — SS: 424-14-75
b) IEEE std.383 — 1974 latest
c) IEC std. 332-1 and IEC 331

5.03.00 Test Witness
Tests shall be performed in presence of Owner/Purchaser's representative.
The Contractor shall give at least thirty (30) days' advance notice of the date
when the tests are to be carried out.

5.04.00 Test Certificates

5.04.01 Certified reports of all the tests carried out at the works shall be furnished for
approval of the Owner/Purchaser.
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5.04.02

Test reports shall be completed with all details and shall also contain IS/IEC
specified limit values, wherever applicable, to facilitate review.

5.04.03 The cables shall be dispatched from works only after receipt of Owner/
Purchaser's written approval of the test reports.
6.00.00 DRAWINGS, DATA & MANUALS
6.01.00 Drawings, Data and Manuals shall be submitted with the bid and for approval/
reference and subsequent distribution after the issue of Letter of Intent in
quantities and procedures as specified in General condition of contract and/or
elsewhere in this specification.
6.02.00 To be submitted with the Bid
a) Manufacturer's catalogues giving cable construction details and
characteristics.

b) Cable current ratings for different types of installation, inclusive of
derating factors for ambient temperature, grouping etc.

c) Write-up on Manufacturer's recommended method of splicing, jointing,
termination etc. of the cables.

d) Type test reports on 11 KV, 6.6KV, 3.3 KV Power, LT FRLS Power &
control, FS power and control cables

e) Filled-up proposal particulars.

6.03.00 To be submitted after award of contract

6.03.01 Guaranteed Technical Particulars

6.03.02 Quality assurance plan

6.03.03 Shop Test reports

6.03.04 Instruction manuals
The manual shall clearly indicate method of laying, termination, check-ups
and tests to be carried out before commissioning.

6.04.00 The bidder may note that the drawings, data and manuals listed herein are
minimum requirement only. The bidder shall ensure that all other necessary
write-up, information, etc required to fully describe the cable are to be
submitted with the bid.
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ANNEXURE-A

RATINGS AND REQUIREMENTS
HV POWER CABLES (11 KV, 6.6KV & 3.3 KV)

1.0 11000/11000V, 6600/6600V & 3300/3300V grade 9_O°C continuous rating
under normal condition and 250°C rating under short circuit condition heavy
duty XLPE power cable suitable for use in 11000V/6600V/3300V
non-effectively earthed system conforming to following requirement and in
line with 1S-7098, 1S-8130, 1S-5831 & 1S-3975, manufactured by Triple
Extrusion Dry Cure (CCV) process using pressurized Nitrogen.

1.1 Conductor ; Stranded and compacted aluminium conductor

of grade H2 & class 2 for all sizes, generally
conforming to 1S: 8130.

1.2 Conductor Screen : Extruded semi-conducting compound.

1.3 Insulation : Extruded cross linked polyethylene (XLPE)
conforming to I1S: 7098 (Part-2)

14 Insulation Screen : Extruded semi-conducting compound with a
layer of non-magnetic metallic tape. For single
core armoured cables, the armouring shall
constitute the metallic part of screening. The
semi-conducting tape shall be easily strippable.

1.5 Core Identification : By coloured strips applied on (For three core
cables) cores or by numerals.

1.6 Inner Sheath X Extruded HRPVC/FRLS compound conforming
to type ST2 of IS: 5831 for three core cables.
Single core cables shall have inner sheath.
Filler material shall also be of type ST2 PVC.

1.7 Armour : Galvanised single round steel wire armour for
twin and multicore cables.

Non-magnetic hard drawn aluminum single
round wire conforming to H4 of 1S-8130 latest
for single core cables

1.8 Overall Sheath : Extruded FRLS HRPVC compound conforming
to type ST2 of IS: 5831.

1.9 Drum : Steel Drum
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2.2

GENERAL.:

EQUIPMENT SPECIFICATION

The section covers the broad technical specifications of 11kV cable system
complete with accessories and spares etc. The cable and accessories shall also
be designed for maximum reliability and acceptability.

APPLICABLE STANDARDS:

The materials shall conform to the latest editions of the following Indian/International
Standards (latest edition) :

IEC 60502 Part1

IS 7098 Part 2

IS 13573

IEC 60331
IEC 60332
IS 1554
IS 5831

1S 8130:
1S 613:

IS 3975:
IS 10810:

IEEE-383:

ASTM-D2843,

ASTM-D2863,

NEMA-WC5,

IEC.754
(Part-1):

Section 2 :

Power cables with extruded insulation and their accessories for
rated voltages from 1kV up to 30kV

- XLPE insulated PVC sheathed cables For working voltages from
3.3 kV up to and including 33 kV

Cable accessories for extruded power cable from 3.3kV ( UE) up
to and including 33kV ( E)

Tests for electric cables under fire conditions

Tests for electric and optical fibre cables under fire conditions

Specification for PVC insulated (heavy duty) Electric Cables
1984 PVC Insulation and Sheath of electric Cables

Conductors for insulated electric cables and flexible cords.

Copper rods and bars for electrical purposes

Mild steel wires, formed and tapes for armouring of cable.

Method of tests for cables.

Standard for type test of class IE electric cables, field splices, and
connections for nuclear power generating stations.

Standard test method for density of smoke from burning or
decomposition of plastics.

Standard test method for measuring minimum oxygen
concentration to support candle - like combustion of plastics
(oxygen index).

Thermoplastic Insulated Wire and cable for the transmission and
distribution of Electrical Energy.

Test on gases evolved during combustion of electric cables -
Determination of the amount of halogen acid gas evolved during
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2.3

combustion of polymeric materials taken from cables.

IEC:332 Test on electric cables under fire conditions

(Part I): Test on a single vertical insulated wire or cable.

IS 3961 Recommended current rating for cables —

(Part 11): PVC insulated and PVC sheathed heavy duty cables.

IS 10418: Drums for electric cables.

IS 1255 Code of practice for installation and maintenance of power cables

up to and including 33kV rating.
GENERAL REQUIREMENTS:

Cables shall be designed to withstand the mechanical, electrical and thermal
stresses under the unforeseen steady state and transient conditions and shall be
suitable for proposed method of installation. Conductor shall be of uniform, of good
quality, free from defects. Insulation shall be Cross Linked Polyethylene (XLPE).
Technnical parameters as per section 1

HT cables shall be manufactured by triple extrusion dry cured (CCV) process using
pressurized nitrogen.

FOR TERMINATION KITS-

y
2
3
4
5
6

Voltage grade: 1111 kV (UE)
Application: Outdoor

Type: Heat Shrinkable

Type testing conforming to As per 1S: 13573

Make To purchaser’'s approval
Total shrouding of all live parts required Yes

STRAIGHT THROUGH JOINTING KITS-

HWN

Voltage grade: 1111 kV (UE)

Type: Heat Shrinkable

Testing requirement conforming to As per IS: 13573

Make: To purchaser’s approval

CABLE DRUMS:

Immediately after the inspection, both ends of each cable length shall be sealed by
means of end caps in the presence of the inspector. Cable drums shall be of rugged
construction, with a drum diameter of ample dimensions to accommodate cables.
The drum cable length shall be chosen considering the lengths to be laid at site.

Cables shall be supplied in non-returnable heavy construction drums. All wooden
parts shall be manufactured from seasoned wood treated with copper napthenates/
zinc napthenates (refer 1S: 401). All ferrous parts shall be treated with suitable rust
protective finish or coating to avoid rusting during transit and storage. BIS
certification mark shall be stamped on each cable drum.
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25 TESTS:
The cables and cable accessories shall be subjected to tests as per applicable
standards in the presence of Customer /BHEL and/ or their authorized
representatives. After installation, the cables shall also be subjected to tests at
sites. Following test but not limited to this as mentioned below shall be conducted
on cables as per latest IEC/IS.
S. No. | TEST APPLICABLE | TEST REMARKS
FOR CONDUCTION
REQUIRED
AS
1.0 Tests for
Conductor
I Annealing test For copper T, A Internal in
conductor process Test
only Report to be
furnished for
acceptance test
. Tensile test For aluminium T, A
conductor
only
[I. Wrapping test For aluminium T, A
conductor
only
V. Resistance test For Al/Cu T, AR
2.0 Tests for
Armour
Wires/Strips
Measurement of | Applicable for T
dimensions Aluminium
wire & GS
wire/Strip
Il. Tensile test Applicable for T, A
Aluminium
wire & GS
wire/Strip
i Elongation at | Applicable for A
break test GS wire/Strip
only
AVA Torsion test For GS round A
wire only
V. Winding test For GS strip A
only
V1. Resistivity test Applicable for A
Aluminium
wire & GS
wire
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Technical Specification for 11kV cable and accessories
S. No. | TEST APPLICABLE | TEST REMARKS
FOR CONDUCTION
REQUIRED
AS
VII. Uniformity of Zinc | For G. S. A
coating test wires/Strip
only
VIII. Mass of Zinc|For G. S. A
coating test wires/Strip
only
IX. Wrapping Test For A
Aluminium
wires only
3.0 Physical Tests
for XLPE
Insulation &
PVC sheath
Test for thickness | Applicable for T,A
XLPE
insulation,
PVC inner
sheath & PVC
outer sheath
tl. Tensile strength | Applicable for
and elongation | XLPE
test at break insulation &
PVC outer
sheath
(a) | Before ageing T,A
(b) | After ageing T,A
[l. Ageing in air oven | Applicable for
XLPE
insulation &
PVC outer
sheath
V. Loss of mass in | For PVC T
air oven test outer sheath
only
V. Hot deformation | For PVC T
test outer sheath
only
VI, Heat shock test For PVC T
outer sheath
only
Vil Shrinkage test For XLPE T
insulation &
PVC outer
sheath only
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Gujarat State Electricity Corporation Ltd.

Bharat Heavy Electricals Ltd.

400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW  Doc. No. TB-375-316-028,

Supercritical Thermal Power Project at Wanakbori Rev. No.00
Technical Specification for 11kV cable and accessories
S. No. | TEST APPLICABLE | TEST REMARKS
FOR CONDUCTION
REQUIRED
AS
VIII. Thermal stability | For PVC T
test outer sheath
only
IX. Hot set test For XLPE T, A
insulation only
X. Water absorption | For XLPE T
(gravimetric) test | insulation only
4.0 FRLS Tests
l. Oxygen index test | For PVC T,A
outer sheath
only
Il Smoke density | For PVC T, A
test outer sheath
only
[l. Acid gas | For PVC T, A
generation test outer sheath
only
5.0 Flammability
Tests
l. Flammability test | For complete A Shall be
to IEC-60332 | cable conducted on
Part-3-23, Cat-A one sample only/
for bunched lot
cables
(Flammability test
to 1S: 7098l
Category C2)
[I. | Flammability test | For complete T Shall be
to IEC:60332 | cable conducted on
Part-1 for Single one sample only/
cable lot
(Flammability test
to 1S: 7098l
Category C2)
Ill. | Swedish chimney | For complete A Shall be
test to SEN SS | cable conducted on
424 1475 one sample only/
lot
IV. | Flammability test | For complete A Shall be
to IEEE: 383 cable conducted on
one sample only/
lot

Section 2 :
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Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW Doc. No. TB-375-316-028,
Supercritical Thermal Power Project at Wanakbori Rev. No.00

Technical Specification for 11kV cable and accessories

S. No. | TEST APPLICABLE | TEST REMARKS
FOR CONDUCTION
REQUIRED
AS
6.0 Electrical Tests
l. High Voltage Test | For complete T,A R
cable
I. Insulation For complete T,A
Resistance Test cable
(Volume
resistivity
method)
. Partial discharge T,A,R
test (shall be
carried out on full
drum length)
V. Bending Test T
followed by
Partial Discharge
test
V. Dielectric Power | Applicable for T
Factor Test 6.35/11kV &
(i) As a function | above only
of voltage
(i) As a function
of temperature
VI. Heating Cycle T
Test
VI Impulse Applicable for T
Withstand Test 6.35/11kV &
above only
7.0 | Special Tests Shall be
a) UV Radiation test | For PVC A conducted on
as per BS EN | outer sheath one sample for
ISO 4892-2 entire contract.
Duration of UV
Radiation test
shall be 14 Days
b) Anti-rodent and | For PVC A Shall be
Termite outer and conducted on
Repulsion test inner sheath one sample only/
only lot
c) Anti-Fungal Test | For PVC A
outer and -do-
inner sheath
| only

Legend — Type test —T, Acceptance test —A, Routine test —R
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Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW Doc. No. TB-375-316-028,
Supercritical Thermal Power Project at Wanakbori Rev. No.00

Technical Specification for 11kV cable and accessories

Note-

1)

2)

2.6

Test requirements for cable as per latest standard (i.e 7098-11) shall be considered,
even if the same are not indicated above.

All applicable type test reports on cable accessories as per I1S: 13573 / VDE
0278 shall be submitted for approval .

Routine testing shall be conducted in line with the applicable standards and as per
the  Manufacturing Quality Plan approved for the project for every lot offered for
inspection.

Cost of conduction of routine and acceptance testing shall be deemed to have been
included in the quoted supply prices.

Cost of cables consumed for testing shall be to bidder’s account.

Drawing /document to be submitted :

By Successful Bidder following drawings/documents of cable and accessories to be
submitted for approval during contract stage.

GTP

Cross-section drawings

Manufacturing Quality Plan

List of sub-vendors/ suppliers of raw materials
Type Test Reports

Field Quality Plan

Technical catalogues/ literature for the cables.

Short circuit calculation for metallic screen and armor coverage percentage of
cable .

Drum drawing of cable

Section 2 : Page 7 of 7



3.0

3.1

Gujarat State Electricity Corporation Ltd.

Bharat Heavy Electricals Ltd.

400kV Switchyard Extension and 400 kV Switchyard for GIS
for 1x800 MW Supercritical Thermal Power Project
Section3

GENERAL

SECTION-3

This section stipulates the General Technical Requirements under the Contract and will form an
integral part of the Technical Specification. The provisions under this section are intended to
supplement general requirements for the materials, equipments and services covered under other
respective sections and are not exclusive. However in case of conflict between the requirements
specified in this section and requirements specified under other sections, the requirements specified
under respective sections shall hold good.

PROJECT INFORMATION AND SYSTEM PARAMETERS
a) Customer/ Purchaser/ Gujrat State Electricity Corporation Ltd. Vadodara
Owner
b) Consultant Development Consultants Pvt. Ltd., Kolkata - 700 091
c) Project Title 400kV Switchyard Extension and 400 kV Switchyard for GIS
for 1x800 MW Supercritical Thermal Power Project
d) Location Wanakbori is connected with roads by the National Highway,
NH-8 (about 10 km from plant -Dakor-Godhra) and state
highway SH-59 (about 2 km from plant -Balasinor- Sevalia).
Wanakbori is connected with railways by Ahmedabad-
Vadodara main Broad Guage line of Western Railway (about 8
km from Sevalia). Nearest Airports are Vadodara at distance
of 85 Km from site and Ahemedabad at a distance of 100 Km
from the Site.
e) Elevation above MSL 72.0 meters
f) Transport Facilities Road/Rail, Nearest railway station is Sevalia. Nearest Airports
are Vadodara at distance of 85 Km from site and Ahemedabad
at a distance of 100 Km from the Site.
g) Postal Address To follow
METEOROLOGICAL DATA OF SITE IS GIVEN BELOW
a) Max. daily average temp | 34 °C
b) Min. daily average temp | 11.7°C
c) Max. Ambient air temp. | 34°C
(daily)
d) Max. Ambient air temp. | 30°C
(yearly)
€) Max. Ambient air temp. | 42°C
f) Wet bulb temperature 28°C
g) Design ambient temp. 50°C
for all electrical
equipment
h) Wind Design Basic Wind Speed, Vb = 39m/s
Section-3 Page 1 of 37
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3.4

Gujarat State Electricity Corporation Ltd. Bharat FHeavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS
for 1x800 MW Supercritical Thermal Power Project

Section3

i) Pollution Severity Highly Polluted
) Seismic Criteria 111

k) Relative Humidity 100%

) Average annual rainfall | 750 mm

SITE PROFILE

{ Location

Wanakbori, District-Kheda, Gujarat

l

Access by — nearest railway

Ahmedabad — Vadodara Main Broad Guage line, Sevaliya (8

station KM)
Nearest Airport Ahmedabad and Vadodara
Nearest sea port Kandla

Access by Road

10KM from Godhra NH No.§;
02 KM from Balasinor-Sevaliya SH No.59

Major Towns / Cities

13KM from Balasinor and 10KM from Sevaliya

Availability of Land

Within existing Thermal Power Station

Latitude 22° -52°N
Longitude 73°-21’E
Altitude 80Meters from mean sea level for existing Units

70Meters from men sea level for 800MW Unit 8

EVACUATION OF POWER

For evacuation of power through outgoing line feeders, 400 KV transmission lines established by

GETCO between the proposed power plant and exiting 400 KV substation of GETCO. The

interface point between this switchyard and 400 KV transmission lines of GETCO will be at the

take off gantry structures inside the switchyard fence.

Following title block shall be included in all documents for submission

SYSTEM PARAMETERS

Section-3
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Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS
for 1x800 MW Supercritical Thermal Power Project

Section3

Nominal system voltage 400 kV

Highest system voltage 420 kV

Rated lightning impulse withstand a) + 1425 kVp between live terminals

voltage and earth.
b) £ 1665 kVp impulse on one
terminal and other terminal earthed
(across isolating distance).

Rated one minute power Frequency 630kVrms

withstand voltage

Rated switching impulse withstand 1050 kVp (Phase to earth)

voltage 1575 kVp (Phase to Phase)

Corona extinction voltage 320 kV

Frequency 50 Hz

Rated short time withstand current 40 kA for 3 sec

capacity

Creepage distance 3 1mm/kV

System Earthing Effectively Earthed

3.5 AUXILIARY POWER SUPPLY

3 phase A.C power supply

415V, 50 Hz, 3-phase 4 wire, solidly earthed with variation in frequency
of +3/-5% and variation in voltage +/-10%. For motors above 200W up
to 160 KW. Fault level 50 KA symm.

1 phase A.C power supply

240V, 50 Hz, 1-phase, 2 wire, AC supply with variation in frequency
of +/-5% and variation in voltage +/-10%. For motors up to 200W,
Lighting, space heating, A. C. control & protective devices.

D.C. power supply

220V( variation from 190V to 240V) , 2-wire ungrounded

50V, 2 wire system (+) earthed. D.C. Supply

Voltage : 187 to 242 Volt for 220VDC.

For D.C. alarm, control

& protective devices. Fault level 25* KA (Minimum)

* Indicative only; the actual value will be decided by the bidder, after
substantiating the same by calculation.

Combined variation of voltage and frequency for AC supply shall be +/- 10%

3.6 GENERAL CONDITIONS

3.6.1 NAME PLATES (RATING PLATES)
Instruction plates, name plates or labels shall be permanently attached to each main and auxiliary
item of plant in a conspicuous position. These plates shall be engraved with the identifying name,

Section-3
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Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS

for 1x800 MW Supercritical Thermal Power Project

Section3

type and manufacturers serial number, together with the loading conditions under which the item
of plant has been designed to operate.

Items such as valves, etc. which are subject to hand operation, shall be provided with nameplates
so constructed as to remain clearly legible throughout the life of the plant giving due
consideration to the difficult climatic conditions to be encountered. Nameplates shall be securely
mounted where they will not be obscured in service by insulation, cladding, actuators or other
equipment. Direction of flow is also to be engraved.

All trade nameplates and labels shall be in English language. All The size and location of
nameplates shall be subject to approval of the Engineer.

3.6.3 Latent Defects:

Notwithstanding the issue of the Take Over Certificate, the Contractor shall be responsible for
making good with all possible speed any Latent Defect in any Works /equipment of the plant
which appears at any time before the expiry of defect lability period. And shall remedy such
defect at its own cost and expense. The latent defect liability period shall be a minimum of 5 years
from the end of defect liability period. The defects to which this applies are defects in design,
materials or workmanship or defects arising from any act or omission of the Contractor done or
omitted prior to Take-over of the portion of the Plant affected by the defects or during the
Warranty Period which a reasonable examination at the end of the Warranty Period would not
have disclosed.

3.8 OPERATION, MAINTENANCE & AVAILABILITY CONSIDERATIONS

3.8.1 Equipment/works offered shall be designed for high availability, high reliability, low maintenance and
ease of operation & maintenance. The Bidder shall specifically state the design features incorporated
to achieve high degree of reliability, availability, operability and ease of maintenance. He shall also
furnish
details of availability records in plants stated in his experience list.

3.8.2 Ample space for ease of operation and maintenance including equipment removal, tube
bundle/cartridge/rotor pulling etc. shall be provided. All valves, gates, dampers and other devices shall
be located and oriented in such a way that they are accessible from operating floor levels. Where this
cannot be adhered to, platforms and walkways with access ladders shall be provided to facilitate
operation and maintenance.

3.8.3 Motorized lifting devices, i.e. hoists, chain pulleys, jacks, etc. shall be provided for handling and
carrying out maintenance of any equipment and/or part having weight in excess of 3000 Kg. Suitable
beams, hooks etc. for this purpose shall be provided in the buildings. No lifting arrangement is
necessary for part having weight less than 500 Kg. Hoist shall be well protected by environment.
Suitable painting and coating
covering hoist at outdoor shall be provided. Lifting devices like lifting tackles, slings, etc. to be
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Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS

for 1x800 MW Supercritical Thermal Power Project

Section3

connected to hook of the hoist/crane shall be provided by the Bidder for lifting the equipment,
accessories covered under this specification.

All similar parts of the equipment shall be made to gauge and shall be interchangeable with and shall
be made of same material and workmanship as the corresponding parts of the equipment. Where
feasible common components shall be employed in different pieces of equipment in order to optimize
the spares inventory and utilization.

MATERIALS

In selecting materials of construction of equipment, the Contractor shall pay particular attention to
the atmospheric conditions existing at the Site and the nature of material/fluid handled. Wherever
deviations are taken in respect of materials specified, the reasons shall be spelt out clearly in the
proposal.

All materials shall be new, and shall be of the quality most suited to the proposed application.

In as far as is possible; materials shall be in accordance with Indian or international standard
specifications and shall be used in accordance with Indian or international codes of practice. Where
such standards or codes of practice are not available sufficient information shall be provided to allow
the Engineer to assess the suitability of the material for the particular application. All materials used
shall have performed lengthy satisfactory service in similar or more arduous conditions to those
proposed by the Contractor.

All parts which could deteriorate or corrode under the influence of the atmospheric, meteorological
or soil conditions at the Site, or under the influence of the working conditions shall be suitably and
effectively protected so that such deterioration or corrosion is a minimum over the life of the plant.

Spare parts for equipment shall be interchangeable with the original components and, so far as
possible, be of common design and manufacture.

All similar standard components/parts of similar standard equipment provided shall be
interchangeable with one another. Further identical equipments shall be provided for similar duties
so that the same are interchangeable with one another in totality and component wise.

All heavy parts (500 Kg and above) must be provided with a convenient arrangement for slinging
and handling during erection and overhaul. Any item of plant normally stripped or lifted during
periods of maintenance and weighing one tonne or above, shall be clearly marked with its weight.

PACKAGING & MARKING
All the equipment shall be suitably protected, coated, covered or boxed and crated to prevent damage

or deterioration during transit, handling and storage at site till the time of erection. While packing all
the materials, the limitations from the point of view of availability of railway wagon sizes in [ndia
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should be taken account of. The details of various wagons normally available with Indian Railways for
transportation of heavy equipment shall be considered by the Bidder. The Contractor shall be
responsible for all loss or damage during transportation, handling and storage due to improper
packing. As per the information available, the dimensions of OD consignment for transportation of
the equipment by rail (if any equipment to be handled through rail transportation) are as below:

a) Width of the Package: 3.2 Meters (from centre-line of rails- 1.6 meters on both sides)

b) Height of the package from rail top: 4.47 Meters

The above indicates the dimensions which can be normally transported on the wagons without
infringement of the "moving gauge". This is however not indicative of the consignment which can be
carried out with infringement of "moving gauge" duly authorized and approved by the Indian
Railways. There may be difference between the "moving gauge"” and the "fixed structure gauge “and
consignments infringing the "moving gauge" can be moved after investigation regarding possible
infringement with the fixed structures. As the critical fixed structures in each route are different,
consignments infringing moving dimensions have to be individually investigated to select a route and
also determine the restrictions under which such movement is to be carried out. Such routes selected
or other mode of transport envisaged is to be clearly brought out in the proposal wherever transport
of over dimensional equipment is involved.

Bidder to consider unloading of material delivered through rail transportation, at near by railway
station/site unloading siding. The subsequent transportation up to project work place shall be
considered by road only. All unloading and handling equipment both at railway station siding and at
project

site shall be arranged by the Bidder. Necessary arrangement to be organized with the railway
authority for such purpose shall also be under the scope of services if the Bidder. Bidder may consider
entire material delivered up to site through rail transportation only. The identification marking
indicating the name and address of the consignee shall be clearly marked in indelible ink on two
opposite sides and top of each of

the packages. In addition the Contractor shall include in the marking gross and net weight, outer
dimension and cubic measurement. Each package shall be accompanied by a packing note (in weather
proof paper) quoting specifically the name of the Contractor, the number and date of contract and
names of the

office placing the contract, nomenclature of contents and Bill of Material. For imported equipment
and material, suitable port facilities may be used in which case material may be transported from the
port by tractor-trailer. Bidder may consider this aspect.

PROTECTION

Equipment having antifriction or sleeve bearings shall be protected by weather tight enclosures.
Coated surfaces shall be protected against impact, abrasion, discoloration and other damages.
Surfaces that are damaged shall be repainted.

Electrical equipment, controls and insulations shall be protected against moisture and water damages.
All external gasket surfaces and flange faces, couplings, rotating equipment shafts, bearings and like
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items shall be thoroughly cleaned and coated with rust preventive compound as specified above and
protected with suitable wood, metal or other substantial type covering to ensure their full protection.
All exposed threaded parts shall be greased and protected with metallic or other substantial type
protectors.

All piping, tubing and conduit connections on equipment and other equipment openings shall be
closed with rough usage covers or plugs. Female threaded openings shall be closed with rough usage
covers or forged steel plugs. The closures shall be taped to seal the interior of the equipment. Open
ends of piping, tubing and conduit shall be sealed and taped. Returnable containers and special
shipping devices shall be returned by the manufacturer's field representative at the Contractor's
expense.

3.12 PAINTING

3.12.1 GENERAL
All exposed metallic surfaces subject to corrosion shall be protected by shop application of suitable
coatings. Surfaces not easily accessible after shop assembly shall be treated before-hand and protected
for life of the equipment. Surfaces to be finish painted after installation shall be shop painted with at
least
two (2) coats of primer. Steel surfaces, which are not to be painted, shall be coated with suitable rust
preventive compound subject to the approval of the Owner. All paints shall be used in accordance
with the manufacturer's instructions. No thinners or other substance shall be added to the coating
material without the approval of the Engineer. The quality and vendor of the paints shall require
approval of the Owner,
All paints, when applied in a normal full coat, shall be free from runs, sags, wrinkles, patchiness, brush
marks or other defects.
All primers shall be well marked into the surface, particularly in areas where pitting is evident, and the
first priming coat shall be applied as soon as possible after cleaning, within four hours maximum. The
paint shall be applied by brush, roller or airless spray, according to the manufacturer's instructions.
Spray
painting shall be carried out by operators trained and thoroughly experienced in the use of the
equipment. If the drying interval between successive coats, which should not exceed one week, has
been so long as to endanger the adhesion of the following coat, the paint already applied shall be
lightly rubbed down with fine abrasive paper before putting on the next coat. Paint spraying on large
surfaces shall not normally be done indoors, except with the approval of the Engineer. Spray guns
shall not be used outdoors in
windy weather or near unprotected surfaces of a contrasting color and under no circumstances shall
spray guns be used where spray may be carried into or onto exposed electrical equipment. Paint
containers shall not be opened until required and the paint shall be mechanically mixed thoroughly
before use, and agitated occasionally during use. Electrical equipment shall be shop finished with one
or more coats of primer and two coats of high-grade oil resistant enamel. The interior of all panels’
cabinets and enclosures shall be finished with gloss white enamel.

The Contractor shall furnish sufficient touch-up paint for one complete finish coat on all exterior

Section-3 Page 7 of 37



Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS

for 1x800 MW Supercritical Thermal Power Project

Section3

factory surfaces of each item of equipment. The touch-up paint shall be of the same type and colour
as the factory applied paint and shall be carefully packed to avoid damage during shipment. Complete
painting

instructions shall be furnished. Shop primer for steel and iron surfaces which will have a continuous
operating temperature below 35 Deg.C shall be selected by the Contractor, in accordance to the
relevant standard. Special high temperature primer shall be used on surface exposed to operating
temperature above 35 Deg.C. The colour scheme shall be submitted during execution of contract for
approval by the Purchaser/Engineer.

3.12.2 PREPARATION
Oil and grease shall be removed from the surface by washing with a suitable detergent, rinsing with
clean water, and drying. Surfaces to be shot blasted shall be cleaned to Swedish Standard SA 2.5 or
equivalent, and all dust remaining after cleaning shall be removed. The priming coat shall be applied
without delay.

3.12.3 DAMAGED PAINTWORK

Any damaged paintwork shall be made good as follows:

a) The damaged area, together with an area extending 25mm around its boundary, shall be cleaned
down to bare metal.

b) A priming coat shall be immediately applied, followed by a full paint finish equal to that originally
applied and extending 50mm around the perimeter of the original damage.

¢) The repainted surface shall present a smooth surface. This shall be obtained by carefully chamfering
the paint edges before and after priming.

3.12.4 PAINTING SYSTEMS
The requirements for the dry film thickness (DFT) of paint and the materials to be used shall be as
stated below, unless otherwise specified elsewhere in this specification.
a) Surfaces Subject To Weathering
All surfaces shall have a minimum of four coats of paint made up as follows:
Primer coat: 35 micron DFT
Tie coat: 35 micron DFT
Finishing coat (2 Nos.): 35 micron DFT per coat
The total minimum DFT shall be 140 micron.

b) Surfaces Inside Buildings
All surfaces shall have a minimum of three coats of paint made up as follows:
Primer coat : 35 micron DFT
Tie coat : 35 micron DFT
Finishing coat (2 Nos.) : 25 micron DFT per coat
The total minimum DFT shall be 120 micron.
The type and colour of primer & finish coat shall be selected by the
Contractor after approval by the Owner.
For detail painting on building & structural steel elements refer Section-11G/1 & I1G/2 of this
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specification.
3.12.5 COLOUR CO-ORDINATION & FINISH

3.12.5.1 Exterior surfaces throughout the plant shall be finished in colours and textures which will blend
harmoniously together and with the surrounding landscape.

3.12.5.2 Interior surfaces throughout the plant shall be finished in colours and textures which will blend
harmoniously together and which will be conducive to; the comfort, well-being and high productivity
of the operators. Operating plant and services provided shall be colour coded for ease of
identification.

3.12.5.3 All finishes shall be durable and as far as possible maintenance free. Finishes shall be easily cleaned.
3.12.5.4 Final colours and finishes shall be to the Approval of the Engineer.

3.13 NOISE LEVEL REQUIREMENT
The plant will be designed, constructed and provided with suitable acoustic measures to ensure the
noise level criteria as per the following stipulations.
a) Maximum noise level shall not exceed 85 dB (A) when measured at1.0M away from the noise
emission source.
b) Maximum noise level from its source within the premises shall not exceed 70 dB (A) as per
Environment (Protection) Rules 1986, Schedule-111, "Ambient Air Quality Standards’ in respect of
noise.

¢) Any statutory changes in stipulations regarding noise limitation that may occur in future according
to State Pollution Control Board or Central pollution Control Board or Ministry of Environment &
Forest regulation during tenure of the contract, the contractor shall comply with the requirement.
3.14 INSPECTION AND TESTING
3.14.01 Inspection and Tests during Manufacture
3.14.02 The method and techniques to be used by the Contractor for the control of quality during

manufacture of all plant and equipment shall be agreed with the Owner prior to the Award of
Contract.

3.14.03 The Owner’s general requirements with respect to quality control and the required shop tests are set
out elsewhere in this specification.
3.14.04 Before any item of plant or equipment leaves its place of manufacture the Owner shall be given the

option of witnessing inspections and tests for compliance with the specification and related standards.

3.14.05 Advance notice shall be given to the Owner as agreed in the Contract, prior to the stage of
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manufacture being reached, and the piece of plant must be held at this stage until the Owner has
inspected the piece, or has advised in writing that inspection is waived. If having consulted the Owner
and given reasonable

notice in writing of the date on which the piece of plant will be available for inspection, the Owner
does not attend the Contractor may proceed with manufacture having forwarded to the Owner duly
certified copies of his own inspection and test results. The Contractor shall forthwith forward to the
engineer duly certified copies of the Test Certificates in six copies (one to the Purchaser and five to
the Consulting Engineer) for approval. Distribution of six (6) copies of Test Certificates for approval
will be two(2) copies to owner and four(4) copies to consultant. These four(4) copies will be further
distributed by consultant after approval to owner, site and bidder. One copy will be retained with the
consultant for record purpose. Further, nine (9) copies of Shop Test Certificates shall be bound with
Instruction Manuals referred to elsewhere. Distribution of nine (9) copies of Shop Test Certificates
for approval will be Two (2) copies to owner, Three (3) copies to site, Two (2) copies to consultant,
Two (2) copies to owner’s library /record.

3.14.06 Under no circumstances any repair or welding of castings be carried out without the consent of the
Engineer. Proof of the effectiveness of each repair by radiographic and/or other non-destructive
testing technique, shall be provided to the Engineer.

3.14.07All the individual and assembled rotating parts shall be statically and dynamically balanced in the
works,
Where accurate alignment is necessary for component parts of machinery normally assembled on site,
the Contractor shall allow for trial assembly prior to dispatch from place of manufacture.

3.14.08All materials used for the manufacture of equipment covered under this specification shall be of tested
quality. Relevant test certificates shall be made available to the Purchaser as per Owner’s approved
QAP. The certificates shall include tests for mechanical properties and chemical analysis of
representative
material.

3.14.09All pressure parts connected to pumping main shall be subjected to hydraulic testing at a pressure of
150% of shut-off head for a period not less than one hour. Other parts shall be tested for one and half
times the maximum operating pressure, for a period not less than one hour.

3.14.10All necessary non-destructive examinations shall be performed to meet the applicable code
requirements.

3.14.11All welding procedures adopted for performing welding work shall be qualified in accordance with
the requirements of Section-I1X of ASME code or IBR as applicable. All welded joints for pressure
parts shall be tested by liquid penetrant examination according to the method outlined in ASME
Boiler and
Pressure Vessel code. Radiography, magnetic particle examination magnuflux and ultrasonic testing
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shall be employed wherever necessary/recommended by the applicable code. At least 10% ofall major
butt welding joints shall be radio graphed.

3.14.12Statutory payments in respect of IBR approvals including inspection for design and manufacturer of
equipment shall be made by the Bidder. All payment for erection and testing at site (i.e. under IBR
Jurisdiction) shall also be made by the Bidder. In such case Contractor’s scope shall also be extended
to
preparation of all necessary documents, co-ordination and follow-up with IBR authorities for above
approval.

3.15 PERFORMANCE TESTS AT SITE

3.15.01 The full requirements for testing the system shall be agreed between the Owner and the Bidder prior
to Award of Contract. The completely erected System shall be tested by the Contractor on site under
normal operating conditions. The Contractor shall also ensure the correct performance of'the System
under abnormal conditions, i.e. the correct working of the various emergency and safety devices,
interlocks, etc.

3.15.02 The Bidder shall provide complete details of his normal procedures for testing, for the quality of
erection and for the performance of the erected plant. These tests shall include site pressure test on all
erected pipe work to demonstrate the quality of the piping and the adequacy of joints made at site.

3.15.03 The Contractor shall furnish the quality procedures to be adopted for assuring quality from the receipt
of material at site, during storage, erection, pre commissioning to tests on completion and
commissioning of the complete system/equipment.

3.15.04 For details of specific tests required on individual equipment refers to respective section of this
specification

3.16 PACKING FOR SHIPMENT

3.16.01 The equipment complete with its accessories, spares, special tools and tackles shall be suitably
protected by respective packing for shipment considering handling during transit, distance and
weather conditions involved. The Contractor shall submit the packaging method for shipment to be
adopted by him, if so desired by the Owner / Purchaser.

3.16.02 Each consignment shall be marked with Equipment name, Owner /Purchaser’s name & address,
Project details, handling instruction etc. It shall be complete with part list and identification details.
The copies of the part list of each consignment shall also be furnished to the Owner / Purchaser after
dispatch.

3.16.03 Equipment shall be packaged for transportation so as to meet the space and weight limitation of
transport facilities. The contractor shall obtain approval from concerned authorities for transportation
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of over dimensioned consignment/package, if any, before starting manufacture of such equipment.

TYPE & RATING OF EQUIPMENT

3.17.01 The number of types and sizes of motor, controls, and other electrical equipment shall be kept to a

3.17.02

3.18

3.19.01

3.19.02

3.20

minimum so that the requirement of spares is minimized.

Equipment shall be rated for the load and duty cycle of the intended service Circuit breakers and
fuses shall be rated to withstand and interrupt the maximum fault current at the point of application in
the circuit.

TROPICAL PROTECTION

All electrical equipment, accessories and wiring shall have fungus protection involving special
treatment of insulation and metal against fungus, insects and corrosion.

Fine mesh screen of corrosion resistant material shall be furnished on all ventilating openings to
prevent entry of insects.
ELECTRICAL SWITCH BOARDS

3.20.01 GENERAL

Switchboards shall be dead-front, free-standing, vertical, cubicle/panel type, completely wired, having
access doors with concealed hinges and locking type latches.

3.20.02 Panels shall be fabricated from minimum 1.6mm thick for non-load bearing members & 2 mm thick for

3.20.03

3.20.04

load bearing members, CRCA (cold rolled continuously annealed) sheet steel, free from any surface
imperfections and suitably reinforced to provide a sturdy and rigid assembly. Load bearing
wall/covers/back covers shall be 2 mm thick and for non-load bearing the wall/cover/back cover shall
be 1.6 mm thick.

Panels shall be adequately sized for installation of field cables and access for maintenance. The
working zone shall be limited between 300 mm and 1800mm from floor level.

Each panel shall be provided with internal illumination lamp operated by door switch, thermostat
controlled space heater with miniature circuit breaker (MCB)unit, and plug socket with MCB for
hand lamp.

3.20.05 Removable eye bolt/lifting lugs shall be furnished on all panels.

3.20.06

Unless otherwise stated, equipment rating and module sizes shall be as per annexure B. Module
selection chart is specified for guidance of bidder in respect to requirement of module space and
component ratings.
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3.21 EQUIPMENT MOUNTING
3.21.01 All instruments, switches etc. mounted on the front face of the panels shall be of flush type.

3.21.02 All equipment shall be so mounted that removal and replacement may be accomplished individually
without interruption of service to others.

3.21.03 All equipment inside the panel shall be so located that their terminals and adjustments are readily
accessible for inspection and maintenance. Adequate ventilation shall be provided in enclosed panel.

3.21.04 At least 20% with a minimum of one spare feeders of each type & rating shall be provided in
MCC/Switch Board.

3.22 PANEL WIRING

3.22.01 All panels shall be fully wired at the factory to ensure proper functioning of all control, protection
and interlock schemes. All wiring for external connections shall be brought to terminal blocks and
numbered.

3.22.02 Panel wiring shall be carried out with flexible, 1100 grade, heat as well as fire resistance type PVC
insulated stranded copper wire of minimum 2.5 Sq.mm(7/0.67mm) cross section.

3.22.03 Solder less compression/clamp type connection shall be used for wire terminals. Wiring shall be
continuous between terminals without splicing. Each wire shall be identified at both ends with
permanents markers having wire numbers as per approved wiring drawings.

3.22.04 All spare contacts of relays, aux. relays, contactors, aux. contactors, switches, push buttons etc. shall
be terminated up-to external terminal block.

3.22.05 Terminal blocks shall be Box clamp type with marking strip. Not more than two wires shall be
connected to one terminal. Spare terminal equal in number to 20% of active terminals shall be
furnished.

3.23 GROUNDING
A copper ground bus for HT Switchgear and GI ground bus for LT boards, sized to carry maximum
short circuit current, shall run along the entire length of panel structure and shall have terminal
connector at each end for connection to station ground grid. Minimum size of ground bus shall be 75
X 10 sq. mm.

3.24 PAINTING
All metal surface shall be cleaned, phosphated and given two coats of rust-resistant primer followed
by two coats of epoxy based finish paint. The shades for different equipment shall be as follows:
a) For switchgears, MCCs, Distribution boards and other panels-Light Grey RAL 7032.
b) For transformer —Battle ship Grey shade 632 of IS-5.

Section-3 Page 13 of 37



3.25

3.26

3.27

3.28

3.28.01

Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS

for 1x800 MW Supercritical Thermal Power Project

Section3

¢) For motors-Battle ship grey shade 632 of [S-5

d) For generator isolated phase Bus duct enclosure —Inside shall be Matt Black & outside will be light
grey shade RAL 7032 for indoor part and battle ship gray shade 632 of IS-5 for outdoor. All
supporting steel

structures shall be galvanised. HT and LT Bus duct shall be same as generator Bus duct.

NAME PLATE

Name plate of approved design shall be furnished on each panel and for each instrument or device
mounted on panel. The material for name plate shall be 3 mm thick lamicoid or approved equal, with
white letters on black background.

TESTS

Each panel shall be completely assembled, wired, adjusted and tested at the factory prior to shipment.
The test shall include wiring continuity tests, insulation tests and functional tests to ensure satisfactory
operation and control of individual equipment.

SPECIAL CABLES
Special cables for specific purpose, as required, shall be supplied and installed by the EPC
Contractor.

CONDUITS

Conduits shall be of heavy gauge rigid steel, hot-dip galvanized, cut square, reamed, threaded and
screwed tight at all joints.

3.28.02 Conduit entrances to pull boxes and switches shall have double lock nuts &insulating bushings. No

running thread shall be used.

3.28.03 Fiexible metallic conduit shall be used for connection to equipment, which are subject to vibration,

and also for connection to level/limit/pressure switches.

3.28.04 HDPE PVC pipes shall be used for single core power cables.

3.29

SPECIFIC REQUIREMENT - SERVICES (DESIGN & INSTALLATION)

3.29.01 Methods and Workmanship

3.29.02 All equipment shall be installed in a first class, neat workmanlike manner by mechanics/electricians

skilled in the trade involved.

3.29.03 The erection work shall be supervised by competent supervisors holding relevant supervisory license

from the Government.
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3.29.04 All details on installation shall be electrically and mechanically correct.

3.29.05

3.30

3.30.01

3.31

3.32

The installation shall be carried out in such a manner as to preserve access to other equipment

installed.

PROTECTION OF WORK

For protection of this work, the Contractor shall provide fencing and lighting arrangement, connect
space heaters and provide heating arrangement as necessary or as directed by the Owner/Consultant.

ANNEXURE-B: MODULE SELECTION

MOTOR FEEDER

Type Motor Rating MCCB Rating Contactor Cable size

AU/AR 0 - 5.5 KW 32A 16A 3/c - 2.5 Sq.mm - Cu
BU/BR 5.6 - 11 KW 63A 32A 3/c - 16 Sq.mm - Al
CU 11.1-22 KW 63A 63A 3/c - 35 Sq.mm - Al
DU 22.1 - 50 KW 100A 100A 3/c - 95 Sq.mm - Al
EU 50.1 - 75 KW 200A 160A 3/c - 185 Sq.mm - Al

FU 75.1 - 110 KW 400A 300A 2 x 3/c - 185 Sq.mm - Al

NOTE :

1. MCCB with short circuit release, thermal overload relay with SPP feature, Contractor
are to be co-ordinate (Type-2) with motor rating by the Contractor.
2. “U” stands for Undirectional and “R” for Reversible drives.

OUTGOING FEEDER

Type MCCB Rating Cable Size
AF 32A 4/c — 16 Sg.mm - Cu

BF 63A 4/c —35 Sq.mm - Al

CF 100A 3.1/2 - 95 Sq.mm - Al
DF 200A 3.1/2 =300 Sq.mm - Al
EF 400A 4 x 1/c — 630 Sq.mm - Al

Note: Cable sizes as indicated above are indicative. However EPC contractor shall submit the sizing

calculation of cable and select the cable accordingly.

ANNEXURE-C: TECHNICAL PARAMETERS FOR ELECTRICAL SYSTEM

L.V. SYSTEM DATA

1 Nominal 3 phase voltage to be selected 415V
for L.V. system

2 Type of Breaker to be selected Air break

3 Type of outgoing feeder MCCB

switching device in L.T. MCC

4 M.C.C. type

Single front/Double front Fully draw out type

5 Short circuit level for 1 sec

50 KA

Section-3
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DC. SYSTEM DATA

1 Nominal voltage to be selected for DC 220V
system |
2 Type of Incoming / outgoing feeder Double pole Switch-Fuse
switching device ,
3 DCDB type \ Single front/Double front Fully draw out type
\ 4 Short circuit level for 1 sec ‘ To be decided by Bidder 25 KA (minimum)

UPS SYSTEM DATA

1 Nominal voltage to be selected for UPS 240V, 1-Ph, 50 Hz, AC
system
2 Type of Incoming / outgoing feeder MCCB
switching device
3 UPSDB type Single front, Fixed type, Modular construction
4 Short circuit level for 1 sec To be decided by bidder 25 KA (minimum)

3.33 CODES AND STANDARDS
All materials and equipment shall generally comply in all respect with the latest edition of relevant
international electro-technical commission (IEC) or any other internationally accepted standard which
ensure equal or better quality or relevant Indian standard(IS) mentioned against each equipment and
this specification.

3.34 MATERTIAL/WORKMANSHIP
3.34.01 General Requirement

Where the specification does not contain characteristics with reference to workmanship, equipment,
materials and components of the covered Equipment it is understood that the same must be new, of
highest grade of the best quality of their kind conforming to best engineering practice and suitable for
the purpose for which they are intended.

The design of the Works shall be such that installation, future expansions, replacements and general
maintenance may be undertaken with a minimum of time and expenses. Each component shall be
designed to be consistent with its duty and suitable factors of safety, subject to mutual agreements
and shall be used throughout the design. All joints and fastenings shall be devised, constructed and
documented so that the component parts shall be accurately positioned and restrained to fulfill their
required function. In general screw threads shall be standard metric threads. The use of other thread
forms will only be permitted when prior approval has been obtained from purchaser.

Whenever possible, all similar part of the Works shall be made to gauge and shall also be made

interchangeable with similar parts. All spare parts shall be interchangeable with, and shall be made of
the same materials and workmanship as the corresponding parts of the Equipment supplied under the

Section-3 Page 16 of 37



Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS

for 1x800 MW Supercritical Thermal Power Project

Section3

Specification. Where feasible, common component units shall be employed in different pieces of
equipment in order to minimize spare parts stocking requirements. All equipment of the same type
and rating shall be physically and electrically interchangeable.

All materials and equipment shall be installed in strict accordance with the manufacturer's
recommendation(s). Only first-class work in accordance with the best modem practices will be
accepted. Installation shall be constructed as being the erection of equipment at its permanent
location. This, unless otherwise specified, shall include unpacking, cleaning and lifting into position,
grouting, leveling, aligning, coupling of or bolting down to previously installed equipment
bases/foundations, performing the alignment check and final adjustment prior to initial operation,
testing and commissioning in accordance with the manufacturer's tolerances and instructions and the
Specification. All factory assembled rotating machinery shall be checked for alignment and
adjustments made as necessary to re-establish the manufacture’s limits suitable guards shall be
provided for the protection of personal on all exposed rotating and / or moving machine parts and
shall be designed for easy installation and removal for maintenance purpose. The spare equipment(s)
shall be installed at designated locations and tested for healthiness.

The Contractor shall apply oil and grease of the proper specification to suit the machinery, as is
necessary for the installation of the equipment. Lubricants used for installation purposes shall be
drained out and the system flushed through where necessary for applying the lubricant required for
operation. The Contractor shall apply all operational lubricants to the equipment installed by him.
All oil, grease and other consumables used in the Works/ Equipment shall be purchased in India
unless the Contractor has any special requirement for the specific application of a type ofoil or grease
not available in India. In such is the case he shall declare in the proposal, where such oil or grease is
available. He shall help purchaser in establishing equivalent Indian make and Indian Contractor. The
same shall be applicable to other consumables too.

3.34.02 PROVISIONS FOR EXPOSURE TO HOT AND HUMID CLIMATE

Outdoor equipment supplied under the specification shall be suitable for service and storage under
tropical conditions of high temperature, high humidity, heavy rainfall and environment favorable to
the growth of fungi and mildew. The indoor equipments located in non-air conditioned areas shall
also be of same type.

3.34.02 COLOUR SCHEME AND CODES FOR PIPE SERVICE

All steel structures, plates etc shall be painted with non-corrosive plant on a suitable primer. It
may be noted that normally all electrical equipment in switchyard are painted with shade 631 of
[S-5. All The indoor cubicles shall be of same colour scheme and for other miscellaneous items,
colour scheme will be approved by the purchaser.

3.34.03 PROTECTION

All coated surfaces shall be protected against abrasion, impact, discoloration and any other
damages. All exposed threaded portions shall be suitably protected with either a metallic or a non-
metallic protecting device. All ends of all valves, pipings and conduit equipment connections shall
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be properly sealed with suitable devices to protect them from damage.

All equipment accessories and wiring shall have fungus protection, involving special treatment of
insulation and metal against fungus, insects and corrosion.The parts which are likely to get rusted,
due to exposure to weather should also be properly treated and protected in a suitable manner.
Screens of corrosion resistant material shall be furnished on all ventilating louvers to prevent entry
of insects.

3.34.04 FUNGISTATIC VARNISH

Besides the space heaters, special moisture and fungus resistant varnish shall be applied on the
parts, which may be subjected or predisposed to the formation of fungi due to the presence or
deposit of nutrient substances. The varnish shall not be applied to any surface of part where the
treatment will interface with the operation or performance of the equipment. Such surfaces or
parts shall be protected against the application to the varnish.

3.34.05 SURFACE FINISH

Allinteriors and exteriors of tanks, control cubicles and other metal parts shall be throughly cleaned
to remove all rust, scales, corrosion, greases or other adhering foreign matter. All steel surfaces in
contact with insulating oil as far as accessible, shall be painted with not less than two coats of heat
resistant, oil insoluble, insulating paints.

All metal surfaces exposed to atmosphere shall be given two primer coats of zinc chromate and two
coats of epoxy paint with epoxy base thinner. All metal parts not accessible for paintaing shall be
made of corrosion resisting material. All machine finished or bright surfaces shall be coated with a
suitable preventive compound and suitabley wrapped or other wise protected. All paints shall be
carefully selected to withstand tropical heat and extremes of weather within the limit specified. The
paint shall not scale off or wrinkle or be removed by abrasion due to normal handling. All external
painting shall be as per shade no. 631 of IS:5.

3.34.06 GALVANIZING

All ferrous parts including all sizes of nuts, bolts, Plain and spring washers, support channels,
structures, shall be hot dip galvanised conforming to latest version of [S:2629 or any other equivalent
authoritative standard. However, hardware less than M 12 size shall be electro-galvasized. Minimum
weight of zinc coating shall be 610 gm/sq.mm and minimum thickness of coating shall be 85 microns
for all items thicker than 6mm. For items lower than 6 mm thickness, requirement of coating shall be
as per relevant ASTM.

3.34.07 PACKING

Section-3 Page 18 of 37



Gujarat State Electricity Corporation Ltd. Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS

for 1x800 MW Supercritical Thermal Power Project

Section3

The following details are to be clearly indicated in the material forwarding documents:
a) Name and address of the consignee.

b) Purchase order number.

¢) Name of supplier/s.

d) Description of equipment / material.

e) Net weight.

f) Gross weight.

All the equipments shall be suitably protected, coated, covered or boxed and crated to prevent
damage or deterioration during transit, handling and storage at Site till the time of erection. On
request of the purchaser, the Contractor shall also submit packing details/associated drawing for any
equipment material under his scope of supply, to facilitate the purchaser to repack any equipment/
material at a later date, in case the need arises. Any material found short inside the packing cases shall
be supplied by the supplier without any extra cost.The cases containing easily damageable material
shall be very carefully packed and marked with appropriate caution symbol i.e. fragile, handle with
care, use no Hooks etc.

3.34.08 HANDLING, STORING AND INSTALLATION

Contractor may engage manufacturer's Engineers to supervise if required for unloading,
transportation to site, storing, testing and commissioning of the various equipment being procured by
them separately. In case of any doubt/misunderstanding as to the correct interpretation of
manufacturer's drawings or instructions, necessary clarifications shall be obtained from the purchaser.
Contractor shall be held responsible for any damage to the equipment consequent to not following
manufacturer's drawings/instructions correctly.

Where assemblies are supplied in more than one section, contractor shall make all necessary
mechanical and electrical connections between sections including the connection between buses.
Contractor shall also do necessary adjustments/alignments necessary for proper operation of circuit
breakers, isolators and their operating mechanisms. All components shall be protected against damage
during unloading, transportation, storage, installation, testing and commissioning.

Contractor shall be responsible for examining all the shipment immediately of any damage, shortage,
discrepancy etc. for the purpose of Purchaser’s information only. Any demurrage, pilferage and other
such charges claimed by the transporters, railways etc. shall be to the account of the Contractor.The
Contractor shall be fully responsible, for the equipment/material until the same is handed over to the
purchaser in an operating condition after commissioning.

The minimum phase to earth, phase to phase and section clearance along-with other technical
parameters for the various switchyard voltage levels to be maintained shall be strictly as per the
approved drawings.

The design and workmanship shall be in accordance with the best engineering practices to ensure
satisfactory performance throughout the service life. If at any stage during the execution of the
Contract, it is observed that the erected equipment(s) do not meet the above minimum clearances, the
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Contractor shall immediately proceed to correct the discrepancy at his risks and costs.

3.34.09 DEGREE OF PROTECTION

The enclosures of the Control Cabinets, Junction boxes and Marshalling boxes panels etc to be
installed shall be provided with degree of protection as detailed here under:

a) Installed out door; IP-55

b) Installed indoor in air conditioned area: 1P-31

c¢ ) Installed in covered area [P:52

d) Installed indoor-in non air-conditioned area where possibilities of entry of water is limited:1P-41
e) For LT switchgear ( AC & DC distribution Boards): IP-54

The degree of protection shall be in accordance with [S:13947, ( Part-1)/IEC-947(Part-1). Type test
report/or degree of protection test on each type of the box shall be submitted for approval.

3.34.10 RATING PLATES, NAME PLATES AND LABELS

3.34.11

3.34.12

Type or serial number together with details of the loading conditions under which the item of the
substation in question has designed to operate and such diagram plates as may required by the
Purchaser. The rating plate of each equipment shall be according to IEC requirements.

All such nameplate instruction plates, rating plates shall be bilingual with Hindi inscription first
followed by English. Alternately two separate plates one with Hindi and other with English
inscriptions may be provided.

EARTHING

Circuit breakers, LA, Isolator, CVT , CT , BPI shall be provided with two grounding pads suitable
for connection to galvanized steel flat. Control panels, Relay panel, outdoor marshalling boxes,
Junction boxes, Lighting panels and distribution board shall be provided with two grounding pads,
for connection to galvanized steel flat. The two pads shall be provided, one each at the middle of the
two opposite sides of the bottom frame of the equipment. Earthing of hinged door shall be done by
using a separate earth wire.

TERMINAL BLOCKS AND WIRING

Control and instrument leads from the switchboards or from other equipment will be brought to
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terminal boxes or control cabinets in conduits. All Inter-phase and external connections to equipment
or to control cubicles will be made through terminal blocks.

Terminal blocks shall be 1100 V grade and have continuous rating to carry the maximum expected
current on the terminals. Those shall be of moulded piece complete with insulated barriers stud type
terminals, washers nuts and lock nuts. Screw clamp, overall insulated, insertion type, rail mounted
terminals can be used in place of stud type terminals. But preferably the terminal blocks shall be non-
disconnecting stud type equivalent to Elmex type CATM4, Phoenix cage clamp type of Wedge or
equivalent. The Insulating material of terminal block shall be nylon 6.6 which shall be free of
halogens, fluorocarbons etc.

Terminal block for current transformer and voltage transformer secondary leads shall be provided
with test links and isolating facilities. The current transformer secondary leads shall also be provided
with short circuiting and earthing facilities.

The terminal shall be that maximum contact area is achieved when a cable is terminated. The terminal
shall have a locking characteristic to prevent cable from escaping from the terminal clamp unless it is
done intentionally. The conducting part in contact with cable shall preferably be tinned or silver plated
however Nickel plated copper or zinc plated steel shall also be acceptable. The terminal blocks shall
be of extensible design. The terminal blocks shall have locking arrangement to prevent its escape from
the mounting rails.

The terminal blocks shall be fully enclosed with removable covers of transparent, non deteriorating
type plastic material. Insulating barriers shall be provided between the terminal blocks. These barriers
shall not hinder the operator from carrying out the wiring without removing the barriers.

Unless otherwise specified terminal blocks shall be suitable for connecting the following conductors
on each side.

All circuits except CT circuits : Minimum of 2 nos. of 2.5 sq.mm, copper
flexible.

Al CT circuits : Minimum of 4 nos. of 2.5 sq.mm, copper
flexible..

The arrangements shall be in such a manner so that it is possible to safely connect or disconnect
terminals on live circuits and replace fuse links when the cabinet is live. At least 20 % spare terminals
shall be provided on each panel/cubicle/box and these spare terminals shall be uniformly distributed on
all terminals rows.

There shall be a minimum clearance of 250mm between the first bottom row of terminal block and the
associated cable gland plate. Also the clearance between two rows of terminal blocks shall be a
minimum of 150 mm. The Supplier shall furnish all wire, conduits and terminals for the necessary
inter-phase electrical connection (where applicable) as well as between phases and common terminal
boxes or control cabinets.
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Allinput and output terminals of each control cubicle shall be tested for surge withstand capability in
accordance with the relevant IEC Publictions, in both longitudinal and transverse modes. The supplier
shall also provide all necessary filtering, surge protection, interface relays and any other measures
necessary to achieve an impulse withstand level at the cable interfaces of the equipment.

CONTROL CABINETS, JUNCTION BOXES, TERMINALS BOXES AND
MARSHALLING BOXES FOR OUTDOOR EQUIPMENTS

Alltypes of boxes, cabinets etc. shall generally conform to and be tested in accordance with [S-5039,
[S-8623 or IEC-439, as applicable and the clause given below.

Control cabinet, Junction boxes, Marshalling boxes & Terminal boxes shall be made of sheet steel or
aluminium and shall be dust, water and vermin proof. Sheet used shall be least 2.0 mm cold rolled or
2.5mm hot rolled. The box shall be properly braced to prevent wobbling. There shall be sufficient
reinforcement to provide level surfaces, resistance to vibrations and rigidity during transportation and
installation. In case of aluminium enclosed box the thickness of aluminium shail be such that it
provides adequate rigidity and long life as comparable with sheet of specified thickness.
Cabinet/boxes shall be free standing floor mounting type, wall mounting type or pedestal mounting
type as per requirements.

Cabinet /boxes shall be provided with double hinged doors with padlocking arrangements. The
distance between two hinges shall be adequate to ensure uniform sealing pressure against atmosphere.
The quality of gaskets shall be such that it does not get damaged/cracked during the operation of the
equipment.

All door, removable covers and plates shall be gasketed all around with suitably profiled EPDM
gaskets. The gasket shall be tested in accordance with approved quality plan. The quality of gasket
shall be such that it does not get damaged /cracked during the years of the equipment or its major
overhaul whichever is earlier. All gasketed surfaces shall be smooth, straight and reinforced if
necessary to minimize distortion and to make a tight seal. Ventilating Louvers, if provided, shall have
screen and filters. The screen shall be fine wire mesh made of brass.

All boxes/cabinets shall be designed for the entry of cables from bottom by means of weather proof
and dust-proof connections. Boxes and cabinets shall be designed with generous clearances to avoid
interference between the wiring entering from below and any terminal blocks or accessories mounted
within the box or cabinet. Suitable cable gland plate projecting atleast 150 mm above from the base of
the Marshalling Kiosk/box shall be provided for this purpose along with the proper blanking plates.
Necessary number of cable glands shall be supplied and fitted on this gland. The gland shall project
atleast 25mm above gland plate to prevent entry of moisture in cable crutch. Gland plate shall have
provision for some future glands to be provided later, if required

SPACE HEATERS
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The heater shall be suitable for continuous operation at 240 V AC supply voltage and shall be
provided with on — off switch and fuse shall be provided for heater.

One or more adequately rated, thermostatically connected heaters shall be supplied to prevent
condensation in any compartment. The heater shall be installed in the lower portion of the
compartment and electrical connections shall be made from below the heater to minimize
deterioration of supply wire insulation. The heaters shall be suitable to maintain the compartment
temperature to prevent condensation.

The heaters shall be suitably designed to prevent any contact between the heater wire and air and shall
consist of coiled resistance wire centered in metal sheath and completely encased in a highly
compacted powder of Magnesium Oxide or other material having equal heat conduction and electrical
insulation properties, or they shall consist of a resistance wire wound on a ceramic and completely
covered with a ceramic material to prevent any contact between the wire and air. Alternatively, they
shall consist of resistance wire mounted into a tubular ceramic body built into an envelop of stainless
steel or the resistance wire is wound on a tubular ceramic body and embedded in glaze the surface
temperature of the heaters shall be restricted to a value which will not shorten the life of the heater
sheaths or that of insulated wire or other component in the compartments

3.35 DOCUMENTATION

3.35.01 LIST OF DOCUMENTS

The bidder shall submit a detailed list of drawings / documents along with the bid proposal which he
intends to submit to the Employer after award of the contract.

The supplier shall necessarily submit all the drawings / documents unless any thing is waived.

All engineering data submitted by the Contractor after final process including review and approval by
the Employer shall form part of the Contract Document and the entire works performed under this
specification shall be performed in strict conformity, unless otherwise expressly requested by the
Employer in Writing.

3.35.02 DRAWINGS

All drawings submitted by the Contractor including those submitted at the time of bid shall be in
sufficient detail to indicate the type, size, arrangement, material description, Bill of Materials, weight
of each component, break-up for packing and shipment, the external connections, fixing arrangement
required, the dimensions required for installation and interconnections with other equipments and
materials, clearances and spaces required for installation and interconnection between various
portions of equipments and any other information specifically requested in the specifications.

Each drawing submitted by the Contractor shall be clearly marked with the name of the Employer,
name of consultant, the unit designation, GSECL contract no. , and the name of the Project .If
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standard catalogue pages are submitted, the applicable items shall be indicated therein. All titles,
noting, markings and writings on the drawing shall be in English. All the dimensions should be in
metric units.

Further work by the Contractor shall be in strict accordance with these drawings and no deviation
shall be permitted without the written approval of the Employer if so required.

All manufacturing and fabrication work in connection with the equipment prior to the approval of the
drawing shall be at the Contractor’s risk. The Contractor may make any changes in the design which
are necessary to make the equipment conform to the provisions and intent of the Contract and such
changes will again be subject to approval by the Employer. Approval of Contractor’s drawing or
work by the Employer shall not relieve the contractor of any of his responsibilities and liabilities under
the Contract.

3.35.03 APPROVAL PROCEDURE

The scheduled dates for the submission ofthese as well as for, any data/information to be furnished by
the Employer would be discussed and finalized at the time of award. The supplier shall also submit
required no. of copies as mentioned in this specification of all drawings/design documents/test reports
for approval by the Employer. The following schedule shall be followed generally for approval.

| i. | Approval/comments/by employer on | Within 2 weeks of receipt

| Initial submission | -
ii. Resubmission Within 2 (two) weeks (whenever from date
of comments required) Including both

ways postal time.

iil. Approval or comments Within 2 weeks of receipt of resubmission

iv. Furnishing of distribution copies 2 weeks from the date of last approval.

Note: The contractor may please note that all resubmissions must incorporate, all comments given in
the submission by the Employer failing which the submission of documents is likely to be returned.
Every revision shall be a revision number, date and subject, in a revision block provided in the
drawing, clearly marking the changes incorporated.

The title block of drawings shall contain the following information incorporated in all contract
drawings.

Customer: Gujarat State Electricity Corporation Ltd.
Consultant: Development Consultants Pvt. Ltd., Kolkata
Project: 400kV Switchyard (extn.) & 400kV GIS for 1x800 MW Wanakbori Thermal
Power Station Extn. Unit-8
NOA NO.
3.35.04 DOCUMENTS TO BE SUBMITTED ALONGWITH OFFER
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1) Drawings

2) Guaranteed Technical Particulars
3) Type Test Reports

4) Manufacturing Quality Plan

3.35.05 DOCUMENTATION SCHEDULE

Bharat Heavy Electricals Ltd,

S. DESCRIPTION TENDER CONTRACT FINAL

No. STAGE STAGE FOR DOCUMENTATION
APPROVAL
Prints Prints CDs

1 Drawings and Data Sheets 1 10 13 -

2 Drawings “As Built - - 13 05

3 Type Test Reports 1 05 13 -

4 | Erection Manuals - 11 13 -

5 Operation and Maintenance Manuals | - 11 13 -

6 Manufacturing Quality Plan ] 11 13 -

7 Field Quality Plan 1 11 13 -

8 Inspection Test Reports - - 13 -

Drawings will also be submitted in mini cartridges in AUTOCAD Release -2008 package or any other

CAD package along with conversion files for all major items.

Final Documentation shall be submitted in bound volumes with Customer & Project etc. written on

top.

3.35.06 AS-BUILT DRAWINGS
The Contractor shall furnish drawings and document in as-built condition as stipulated in the
specification.
On completion of the project, contractor should submit Three Sets of As commissioned drawings,
Three Sets of as Installed Bill of Materials and Three Sets of As Commissioned Data/
Specification /Parameter Sheets Duly Signed by the Competent Authority.
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DRAWINGS, DATA, INFORMATION AND MANUALS
Drawings, data, information & manuals shall be submitted as indicated below:

To be submitted after award of the Contract.

a) Single line diagram giving rating of each equipment.

b) Design calculations in support of selection of equipment rating and system design.

¢) Technical Date sheets, characteristic curves.

d) Equipment layouts, layout of switchyard with sections.

e) Grounding & lightning protection drawings and details.

f) Cabling, cable trench and tray layouts with section and details with cable sizing calculation.
g) Dimensional general arrangement drawing along with cross- sections for equipment.

h) Foundation plan and loading data : design calculation and detail drawing of foundation.

1) Design calculation and detail drawing for civil work related to this specification.

1) Design calculation, GA drawing for GI structure and equipment supporting structure, and
subsequently detailed drawings.

k) Mounting details of equipment and structure.

I) Fire fighting and sump arrangement.

m) Control & operation write up/Block logic diagrams.

n) Control schematic and wiring diagram.,

0) Cable schedule and interconnection and cable routing.

p) Relay co-ordination.

q) Civil & structural analysis, design calculations and working drawings including bar bending
schedule and fabrication.

r) Erection and maintenance manual.

s) Any other drawings & data as required for satisfactory installation, operation & maintenance.

OPERATING MANUALS AND MAINTENANCE INSTRUCTIONS

(1) The Contractor shall provide at least six (6) months before the time of commissioning and before

taking over of the plant and equipment, all necessary maintenance manuals and operating instructions.
The instruction manual shall be submitted in the form of one (1) soft copy in CD and 15 hardcopies.

(ii)The information provided, which shall be contained in loose leaf stiff backed covers, shall include :

a) A complete inventory of all main items of plant, with identification details.

b) Service manuals for all plant and equipment giving full descriptions of the main items and auxiliary
items such as power packs, hydraulic equipment, actuators, lubricating pumps, etc.

¢) A separate electrical manual covering items such as switchgear, cabling, instrumentation, controls,
cabling layouts and wiring diagrams.

d) A schedule of recommendations for routine maintenance of all electrical and mechanical
equipment, recommended inspection point, information on detection, cause and rectifications of
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troubles & faults.
) A lubrication schedule with all necessary drawings diagrams to identify the lubrication points.
f) Manufacturer's literature.
(iii) The instruction manual shall be subject to the approval of Owner.
3.35.11 PLANT HANDBOOK

The Contractor shall submit to the Engineer, a preliminary plant handbook preferably in A-4 size
sheets which shall contain the design and performance data of various plant, equipment and systems
covering the complete project including single line flow diagrams, within twenty four (24) months
from the date of his acceptance of the letter of award. The final plant handbook complete in all
respects shall be submitted by the Contractor six (6) months before start-up and commissioning
activities. The plant handbook shall be submitted in the form of two (2) soft copy in CD (one to
Owner and one to Consultant) and twenty five (25) hard copies in decent bound forms.

3.35.12 CONTRACT STAGE DOCUMENT SUBMISSION AND APPROVALPROCEDURE

() Within fifteen (15) days of issue of Letter of Award (LOA) by the Owner, the Contractor shall furnish
a schedule of drawings and design document to be submitted by him to the Owner/Engineer indicating
dates against each document. The documents shall be divided into two categories:

a) for approval and
b)for information/further engineering and co-ordination by the Owner.

In preparing this schedule, the Contractor shall allow four (4) weeks from date of receipt for review
and comments by the Owner/Engineer for each submission of a document.

This document submission schedule shall require approval by the Owner/Engineer.

(ii) All contract documents shall be marked, without fail, with the name of the Owner, the Project, the
specification title and number and the unit designation. All dimensions shall be in metric units. All
notes, markings etc. shall be in English.

(iii) Documents/Drawings, submitted during tender stage, shall be revalidated or revised as required and
submitted as certified contract document for approval/ information of the Owner/Engineer.

(iv) Unless specified otherwise, the following categories of documents/drawings would require approval
of the Owner/Engineer:

a) List of sub-vendors (from Owner only)

b) System scheme and instrumentation diagrams
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¢) Design basis justifying selection of equipment & process parameters where not specified in the
Contract

d) Equipment data sheets and general arrangement drawings
¢) Materials of construction

f) Layout drawings.

g) Operation logic diagrams.

h) Typical control circuit.

i) Drawings of Instrumentation and control.

(v) Unless specified otherwise, the following categories of documents/ drawings would be treated for
information/further engineering by the Owner/Engineer. The Contractor shall, however, incorporate
all additional information and clarifications in these documents / drawings as and when desired by the
Owner/Engineer.

a) Equipment foundation drawings.

b) Equipment cross-section drawings, product literature etc. which are of proprietary nature.
¢) Predicted performance curves of equipment.

d) Various bills of quantity, schedules etc.

e) Piping fabrication drawings, isometrics etc.

) Panel wiring diagrams.

g) Instruction/Operation manuals.

h) Service manuals and trouble shooting guide for C & I system including field instruments.
i) Cable schedule and interconnection chart.

1) Drive/feeder wise control scheme showing all external interfaces.

In essence, the Contractor is solely responsible for corrections and adequacy of design & engineering
for documents under this category.

(vi) Uponreview, the Owner/Engineer shall put his remarks and one of thefollowing action stamps on the
drawing/document:

a) Approved.
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b) Approved except as noted, forward final drawing
¢) Approved except as noted, resubmission required.
d) Disapproved.

e) For information/reference only.

For action stamps in category (¢) & (d), documents must be resubmitted for review by the
Owner/Engineer. For action stamp in category (b), further review by Owner/Engineer would not be
necessary provided the Contractor agrees & incorporates the comments made on the document.
Except for action stamp under category (c¢) & (d), the Contractor can proceed with manufacturing
and other sequential activities for those areas of a drawing/document which do not have any review
comment by the Owner/Engineer.

The Owner/Engineer may accord approval in category (c¢) or (d) in more than one submission of a
document till he is satisfied that the intent of the specification has been fully complied with. The
Contractor shall be responsible for delay in such cases and no extension of time shall ordinarily be
allowed on such grounds. Approval of contract documents by the Owner/Engineer shall not relieve
the Contractor of his responsibility for any errors and fulfillment of contract requirements. The
Contractor's work shall be in strict accordance with the finally approved drawings and no deviation
shall be permitted without written approval of the Owner/Engineer.

(vii) Except key plan/general yard plan, any layout drawing requiring scrutiny shall not be drawn to a scale
less than 1:50.

(viii) For review by the Consulting Engineer, the Contractor shall furnish softcopies of drawings &
documents and three (3) prints of each drawing/document. Two (2) prints of such submission shall
also be sent to the Owner. After review, comment/approval will be sent to the Contractor. Upon
action under category (a) or (e), the Contractor shall directly distribute the documents to the various
offices of the Owner and other agencies in number of copies as specified in the contract document.
Such distribution copies shall be marked with the reference and date of the letter by which the
Owner/Engineer has accorded his final approval. Penal action shall be taken against the Contractor
for any unauthorized revision in the drawings so distributed from the drawings approved by the
Owner/Engineer. The contractor shall furnish three (3) CDs of all as built/final drawings for
Owner/Consultant site.

(ix) In case of contradiction between the stipulations above and those stated elsewhere in the
specification, the stipulations herein shall prevail.

(x) For details of documentation for Civil, Structural and Architectural works, Vol.1I-G may be referred.
3.36 QUALITY ASSURANCE

3.36.01 The Contractor shall follow his standard procedures for quality assurance and control. A copy of the
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said standard procedures shall be submitted to the Owner / Purchaser for his reference. However,
Owner / Purchaser reserves the right to review the same and give his observations, if any, for
compliance.

3.36.02 The procedures shall be in such a form as to clearly delineate the manufacturing sequence, inspection
points, tests and test procedures, acceptable ranges / values, reference drawings etc.

3.36.03 The Owner / Purchaser shall inform the Contractor as to which of the inspection points and tests shall
be witnessed. As a minimum, inspection and testing of the finished equipment shall be made prior to
shipment, unless specifically waived by the Owner / Purchaser. The contractor shall give at least
fifteen (15) days advance notice regarding readiness of the equipment.

3.36.04 Manufacturing and quality control procedures shall be available for audit to the Owner / Purchaser
and/or its representative at the place of manufacture.

3.36.05 The Owner / Purchaser reserves the right to inspect the equipment at the point of manufacture and
witness factory and other such tests as may be necessary to ensure conformance to the specification.

3.36.06 The Owner / Purchaser may inspect the Contractor's facilities prior to award of contract.

3.36.07 The Owner/ Purchaser may witness any or all of the tests stipulated in the relevant standards and this
specification.

3.36.08 The Owner / Purchaser may conduct surveillance of the Contractor's facilities for compliance to his
standard procedures of Quality Assurance and Quality Control while work on the specified equipment
is in progress.

3.36.01 QUALITY ASSURANCE REQUIREMENTS
1.00.00 QUALITY ASSURANCE PROGRAMME

1.01.00 To ensure that the equipment and services under the scope of Contract whether manufactured or
performed within the Contractor's works or at his Sub-contractor's premises or at the Owner's site or
at any other place or work are in accordance with the specifications, the Contractor shall adopt
suitable quality assurance programme to control such activities at all points, as necessary. Such
programmes shall be outlined by the Contractor and shall be finally accepted by the
Owner/Authorized representative after discussions before the award of contract. A quality assurance
programme of the Contractor shall generally cover the following:

a) His organization structure for the management and implementation of the proposed quality
assurance programme.

b) Documentation control system.

¢) Qualification data for Bidder's key personnel.
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d) The procedure for purchase of materials, parts, components and selection of Sub-contractor's
services including vendor analysis, source inspection, incoming raw-material inspection, verification
of materials purchased etc.

¢) System for shop manufacturing and site erection control including process controls and fabrication
and assembly controls.

f) Control of non-conforming items and system for corrective actions.

g) Inspection and test procedure both for manufacture and all site related works.
h) Control of calibration and testing of measuring and testing equipments.

i) System for quality audit.

J) System for indication and appraisal of inspection status.

k) System for authorizing release of manufactured product to the Owner.

[) System for handling storage and delivery.

m) System for maintenance of records.

n) Furnishing of quality plans for manufacturing and field activities detailing out the specific quality
control procedure adopted for controlling the quality characteristics relevant to each item of
equipment/component as per format enclosed at Annexure-I to this section.

2.00.00 GENERAL REQUIREMENTS - QUALITY ASSURANCE

2.01.00 All materials, components and equipment covered under this specification shall be procured,
manufactured, erected, commissioned and tested at all the stages, as per a comprehensive Quality
Assurance Programme. An indicative programme of inspection/tests to be carried out by the
Contractor for some of the major items is given in the respective technical specification. This is
however, not intended to form a comprehensive programme as it is the Contractor's responsibility to
draw up and implement such programme duly approved by the Owner/Consultant. The detailed
Quality Plans for manufacturing and field activities should be drawn up by the Bidder, separately in
the format attached at Annexure-1 and will be submitted to Owner/Authorized representative for
approval. Schedule of finalization of such quality plans will be finalized before award.

2.02.00 Manufacturing Quality Plan will detail out for all the components and equipment, various
tests/inspection, to be carried out as per the requirements of this specification and standards
mentioned therein and quality practices and procedures followed by Contractor's Quality Control
organization, the relevant reference documents and standards, acceptance norms, inspection
documents raised etc., during all stages of materials procurement, manufacture, assembly and final
testing/performance testing.
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2.03.00 Field Quality Plans will detail out for all the equipment, the quality practices and procedures etc. to be
followed by the Contractor's site Quality Control organization, during various stages of site activities
from receipt of materials/equipment at site.

2.04.00 The Bidder shall also furnish copies of the reference documents/plant standards/acceptance
norms/tests and inspection procedure etc., as referred in Quality Plans along with Quality Plans.
These Quality plans and reference documents/standards etc. will be subject to Owner's approval
without which manufacture shall not proceed. These approved documents shall form a part of the
contract. In these approved quality plans, Owner/Authorized representative shall identify customer
hold points (CHP), test/checks which shall be carried out in presence of the Owners Engineer or his
authorized representative and beyond which the work will not proceed without consent of
Owner/Authorized representative in writing. All deviations to this specification, approved quality
plans and applicable standards must be documented and referred to Owner/Authorized representative
for approval and dispositioning.

2.05.00 No material shall be dispatched from the manufacturer's works before the same is accepted subsequent
to pre-dispatch final inspection including verification of records of all previous tests/inspections by
Owner's Engineer/Authorized representative, and duly authorized for dispatch issuance of Material
Dispatch Clearance Certificate (MDCC).

2.06.00 Materials used or supplied shall be accompanied by valid and approved materials certificates and tests
and inspection report as per Owner’s approved QAP. These certificates and reports shall indicate the
sheet numbers or other such acceptable identification numbers of the material. The material certified
shall also have the identification details stamped on it.

2.07.00 Castings and forgings used for construction shall be of tested quality. Details of results of chemical
analysis, heat treatment record, mechanical property test results shall be furnished.

2.08.00 All welding and brazing shall be carried out as per procedure drawn and qualified in accordance with
requirements of ASME Section-1X/BS-4870 or other International equivalent standard acceptable to
the Owner.

All brazers, welders etc. employed on any part of the contract at Contractor's/Sub-Contractor's works
or at site shall be qualified as per ASME Section-1X orBS-4871 or equivalent international standard
approved by the Owner. Such qualification tests shall be conducted in presence of Owner/his
authorized representative.

For welding of pressure parts and high pressure piping the requirements of IBR shall also be complied
with.

2.09.00 All non-destructive examination (NDT) shall be carried out in accordance with approved international
standard. The NDT operator shall be qualified as per SNT-TC-IA (of American Society of non-
destructive examination). Results of NDT shall be properly recorded and submitted for approval.

2.10.00 All the sub-vendors proposed by the Contractor for procurement of major bought out items including

Section-3 Page 32 of 37



Gujarat State Electricity Corporation Ltd Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS
for 1x800 MW Supercritical Thermal Power ProjectSection3

Section 3

castings, forgings, semi-finished and finished components/equipment list of which shall be drawn up
by the Contractor and finalized with the Owner shall be subject to Owner's approval. Quality Plans of
the successful vendors shall be discussed, finalized and approved by the Owner/Authorized
representative and form part of the Purchase Order between the Contractor and the Vendor.

2.11.00 All the purchase specifications for the major bought-out items, list of which shall be drawn up by the
Contractor and finalized with the Owner shall be furnished to the Owner for comments and
subsequent approval before orders are placed. Owner reserves the right to carry out quality audit and
quality surveillance of the systems and procedures of the Contractor's or their sub-vendor's quality
management and control activities. The Contractor shall provide all necessary assistance to enable the
Owner carry out such audit and surveillance. Quality audit/approval of the results of tests and
inspection will not prejudice the right of the Owner to reject an equipment not giving the desired
performance after erection and shall not in no way limit the liabilities and responsibilities of the
Contractor in earning satisfactory performance of equipment as per specification.

2.12.00 Quality requirements for main equipment shall equally apply for spares and replacement items.

2.13.00 Repair/rectification procedures to be adopted to make any job acceptable shall be subject to the
approval of the Owner.

2.14.00 For quality assurance of all civil works refer to the specifications for civil works.
3.00.00 QUALITY ASSURANCE DOCUMENTS

3.01.00 The Contractor shall be required to submit two (2) copies and two (2) sets of microfilms of the
following Quality Assurance documents within three (3) weeks after dispatch of the equipment:

a) Material mill test reports on components as specified by the specification.

b) The inspection plan with verification, inspection plan check points, verification sketches, if used
and methods used to verify that the inspection and testing points in the inspection plan were
performed satisfactorily.

¢) Non-destructive examination results /reports including radiography interpretation reports.

d) Factory tests results for testing required as per applicable codes and standards referred in the
specification.

e) Welder identification list listing welder's and welding operator’s qualification procedure and
welding identification symbols.

f) Sketches and drawings used for indicating the method of traceability of the radiographs to the
location on the equipment.

g) Stress relief time temperature charts.
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h) Inspection reports duly signed by QA personnel of the Owner and Contractor for the agreed
inspection hold points. During the course of inspection, the following will also be recorded :

i) When some important repair work is involved to make the job acceptable.
i) The repair work remains part of the accepted product quality.

i) Letter of conformity certifying that the requirement is in compliance with finalized specification
requirements.

4.00.00 INSPECTION, TESTING AND INSPECTION CERTIFICATES

4.01.00 The Engineer, his duly authorized representative and/or an outside inspection agency acting on behalf
of the Owner shall have access at all reasonable times to inspect and examine the materials and
workmanship of the works during its manufacture or erection and if part of the works is being
manufactured or assembled on other premises or works, the Contractor shall obtain for the Engineer
and for his duly authorized representative permission to inspect as if the works were manufactured or
assembled on the Contractor’s own premises or works.

4.02.00 The Contractor shall give the Engineer/Inspector fifteen (15) days written notice of any material
being ready for testing. Such tests shall be to the Contractor’s account except for the expenses of the
Inspector. The Engineer/Inspector, unless the witnessing of the tests is virtually waived, will attend
such tests within fifteen (15) days of the date on which the equipment is notified as being ready for
test/inspection failing which the Contractor may proceed with test which shall be deemed to have
been made in the Inspector’s presence and he shall forthwith forward to the Inspector duly certified
copies of test reports in six (6) copies.

4.03.00 The Engineer or Inspector shall within fifteen (15) days from the date of Inspection as defined herein
give notice in writing to the Contractor, or any objection to any drawings and all or any equipment
and workmanship which is in his opinion not in accordance with the contract. The Contractor shall
give due consideration to such objections and shall either make modifications that may be necessary
to meet the said objections or shall confirm in writing to the Engineer/Inspector giving reasons
therein, that no modifications are necessary to comply with the contract.

4.04.00 When the factory tests have been completed at the Contractor's or sub-contractor's works, the
Engineer/Inspector shall issue a certificate to this effect fifteen (15) days after completion o ftests but
if the tests are not witnessed by the Engineer/Inspectors, the certificate shall be issued within fifteen
(15) days of the receipt of the Contractor's test certificate by the Engineer/Inspector. Failure of the
Engineer/Inspector to issue such certificate shall not prevent the Contractor from proceeding with the
works.

The completion of these tests, or the issue of the certificates shall not bind the Owner to accept the
equipment should it, on further tests after erection be found not to comply with the contract.

4.05.00 In all cases where the contract provides for tests whether at the premises or works of the Contractor
or any sub-contractor, the Contractor, except where otherwise specified shall provide freec of charge
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such items as labour, materials, electricity, fuel, water, stores, apparatus and instruments as maybe
reasonably demanded by the Engineer/Inspector or his authorized representatives to carry out
effectively such tests on the equipment in accordance with the Contractor and shall give facilities to
the Engineer/Inspector or to his authorized representative to accomplish testing.

4.06.00 To facilitate advance planning of inspection in addition to giving inspection notice as per Clause
4.02.00, the Contractor shall furnish quarterly inspection programme indicating schedule dates of
inspection at customer hold point and final inspection stages. Updated quarterly inspection plans will
be made for each three consecutive months and shall be furnished before beginning of each calendar
month.

REQUIREMENTS OF SPARES, TOOLS & TACKLE, LUBRICANTS/OIL/CONSUMABLES
1.00.00 TOOLS & TACKLE

The Contractor shall supply with the equipment one complete set of special tools and tackles required
for the erection, assembly, dis-assembly &maintenance of the equipment. These special tools will also
include special material handing equipment, jigs & fixtures for maintenance and calibration/re-
adjustment, checking & measurement aids etc. A list of such tools & tackles shall be submitted by the
Bidder along with the offer. Detailed description of each tool/tackles, its function along with the
equipment/part for which it is meant for and the price of each tool/tackles shall also be indicated in
the offer. These tools & tackles shall be separately packed and sent to site before the first unit
commissioning. The Bidder shall also ensure that these tools are not used for erection purpose.

2.00.00 SPARES
2.01.00 General

The Bidder shall indicate and include in his scope of supply all the necessary start-up, commissioning
and recommended spares in addition to mandatory spares as specified elsewhere in the specification.
The Owner reserves the right to buy any or all mandatory and recommended spares. The Contractor
shall also state for each item of spares both mandatory and recommended, the normal expected
service life.

2.01.01 All spares supplied under this contract shall be strictly interchangeable with the parts for which they
are intended to replace. The spares shall be treated and packed for long storage under the climatic
conditions prevailing at the site, e.g. small items shall be packed in sealed transparent plastic bags
with desiccator’s packs as necessary.

2.01.02 Each spare part shall be clearly marked or labeled on the outside of the packing with the description.
When more than one spare part is packed in single case, a general description of the contents shall be
shown on the outside and a detailed list enclosed. All cases, containers and other packages must be
suitably marked and numbered for the purposes of identification.

2.01.03 All cases, containers or other packages are liable to be opened for examinations may be considered
necessary by the Engineer.

Section-3 Page 35 037



Gujarat State Electricity Corporation Ltd Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS
for 1x800 MW Supercritical Thermal Power ProjectSection3

Section 3

2.01.04 All mandatory spares shall be delivered to site within one to three months prior to the scheduled date
of the trial operation of the plant. However, they shall not be dispatched before the dispatch of the
associated main equipment.

2.01.05 The Bidder shall also guarantee supply of spare parts, which will be made, based on manufacturer's
drawings on special order from the Purchaser for 30years after commissioning of the plant.

2.01.06 Warranty period for all kinds of spares shall be six thousand (6000) hours of operation, except
normal wear or eighteen (18) months from the date of receipt at site, whichever is later. [n case of
failure or non-conformance to specifications, the Contractor shall replace them free of cost.

2.02.00 Recommended Spares

2.02.01 The Contractor shall provide a list of recommended spares giving unit prices and total prices for 2
years of normal operation of the plant for spares of indigenous origin, and for 5 years of normal
operation for spares of non-indigenous origin. This list shall take into consideration the mandatory
spares specified elsewhere in the specification and should be a separate list.

2.02.02 The price of recommended spares will not be used for the evaluation of bids. The price of these
spares shall remain valid for a period as specified elsewhere in the specification from the date of
Award of the Contract. Where the recommended spares are the same as mandatory spares, the prices
shall be the same. The prices of any recommended spares, which are not common with mandatory
spares, shall be subject to review by the Owner, and shall be finalized after mutual discussion.

2.03.00 Start-up Commissioning Spares

2.03.01 Start-up commissioning spares are those spares which may be required during the start-up and
commissioning of the equipment/system. All spares used until the plant is handed over to the Owner
shall come under this category. Said spares, properly marked, shall be supplied together with the main
equipment and shall be used by the Contractor, if needed, during erection &commissioning stage. All
such spares which remain unused till issuance of Taking Over Certificate by the Owner, along with an
equipment-wise quantitative consumption report shall be returned to the Owner during time of
handover. The list of commissioning spares to be brought by the Contractor tonsure smooth
commissioning of the plant shall be subject to the Engineer’s approval.

2.03.02 The Contractor shall submit a complete list of all such start-up spares. Costs of the above spares,
which are consumed before the handing-over of the plant, shall be deemed to have been included in
the lump sum proposal price of the package, and the Contractor shall have no claim on this account to
the Owner.

2.04.00 Mandatory Spare Parts

2.04.01 The Owner considers some of the spares are essential for running the equipment irrespective of
whether they are included in the list of recommended spares by the Bidder as mentioned above. Since
the components involved can not be foreseen at the bidding stage, only broad requirements of the
Owner in this respect are outlined hereinafter. The bidder shall include his proposal, on the basis of
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Gujarat State Electricity Corporation Ltd Bharat Heavy Electricals Ltd.
400kV Switchyard Extension and 400 kV Switchyard for GIS
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Section 3

this guideline, an item-wise list of all components and the quantity, unit prices & total price thereof,
offered as mandatory spares for each and every equipment. This list shall be separate from the list of
recommended spares and shall be used for bid evaluation purposes. Any clarification in this respect
may be obtained by the Bidder at the pre-bidding stage.

2.04.02 Since the components involved can not be foreseen at the bidding stage, only broad requirements of
the Owner in this respect are outlined hereinafter. The Bidder shall include in his proposal, on the
basis of these guidelines, an item wise list of all components and the quantity, unit prices & total price
thereof, offered as mandatory spares for each and every equipment. This list shall be separate from the
list of recommended spares and shall be used for bid evaluation purposes. Any clarification in this
respect may be obtained by the Bidder at the pre-bidding stage.

2.04.03 The mandatory spares should be supplied to the Owner at least one month before the trial run. The
dispatch programme is subject to approval of the Owner/Consultant after award of contract.
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Gujarat State Electricity Corporation Ltd EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001

SCHEDULE-IIID/13
CABLES
The Bidder shall fill-up sheets of like format for each Group of cables i.e. power & Control

cables. The Bidder shall also fill in the technical particulars separately for each type and size of
cables of a particular group (Add sheets, if necessary).

A HT & LT POWER CABLES HT HT, HT LT/
3.3 6.6/ 11/
3KV 86KV 11KV 1/1KV
1.0 Make
2.0 Type

3.0 Applicable Standard
4.0 Voltage Grade
50 Suitable for System with
a) Service Voltage
b) Neutral Earthing
6.0 Maximum Conductor Temperature
a) Continuous Deg.C
b) Short Time Deg.C
7.0 Conductor
a) Material

b) Material of conductor conforms to
(State class and applicable Standard)

c) Grade
d) Size Sg.mm
e) No. & Diameter of wire in

each conductor No./mm

8.0 Shielding On Conductor

a) Material
b) Type
C) Thickness mm
9.0 Insulation
DEVELOPMENT CONSULTANTS Page: V3/C/Sch-XIlIIN1
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EPC Bid Document
K9213R-EPC-SPC-001

10.0

11.0

12.0

13.0

a) Material
b) Type/Applicable Standard
c) Thickness

Shielding On Insulation

a) Material
b) Type
c) Thickness

fnner Sheath

a) Material

b) Type/Applicable Standard

C) Thickness

d) Extruded ?

€e) Calculated dia. over laid up core
f) Approx. Outside dia. over sheath
Armouring

a) Material

b) Type/Applicable Standard

C) Calculated dia. over inner
sheath (under armour)

d) Size of armour wire/strip

e) No. of armour wires/strips

f) D.C. Resistance at 20 Deg.C
Overall Sheath

a) Material

b) Type/Applicable Standard

c) Calculated dia. under
sheath (over armour)

d) Thickness

mm

mm

mm

Yes/No

mm

mm

mm

mm

Ohm/Km :

mm

mm

DEVELOPMENT CONSULTANTS
(K9213R-EPC-SPC-001-V3-C-Sch-2.doc)
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Gujarat State Electricity Corporation Ltd EPC Bid Document

1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
e) Colour

14.0  Approximate overall diameter mm

15.0 Standard drum length with tolerance mm

16.0 Net Weight of Cable Kg/Km

17.0  Continuous Current Rating for
Standard IS Condition laid direct

a) In Ground
b) In Duct
c) In Air
18.0  Short Circuit Current for1 Sec. KA

19.0 Electrical Parameters at max. operating temp.

a) Resistance Ohm/Km :
b) Reactance at 50 ¢/s Ohm/ Km
c) Impedance Ohm/Km :

20.0 Recommended minimum bending radius

21.0 Derating Factor for following Ambient
Temparature in Air/Ground

a) at 30 Deg.C
b) at 35 Deg.C
C) at 45 Deg.C
d) at 50 Deg.C

22.0 Group Factor for following nos. of Cables laid
Touching/ 2 x diameter center to center apart

a) Single Core cable (in trefoil)
i) 2 Nos.
i) 3 Nos.
iii) 4 Nos.
DEVELOPMENT CONSULTANTS Page: V3/C/Sch-XIlI/3
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b) Multicore Cable

i) 3 Nos.
i) 4 Nos.
iii) 5 Nos.
iv) 6 Nos.

23.0 The Cables shall be tested as specified

DEVELOPMENT CONSULTANTS
(K9213R-EPC-SPC-001-V3-C-Sch-2.doc)
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1x800 MW Supercritical Thermal Power Project

EPC Bid Document
K9213R-EPC-SPC-001

40 TERMINAL 'B’L:’OCK
41 Make . |

42  Type

43 Reﬁé;ence Standard
44 C._I;{j:rrent rating

45 I_.,-"'batalogue furnished ?

4.6 20% spare terminals provided

/

-

50  CABLE TERMINATION KIT
5.1 Make

52 Type

53 Suitable for voltage grade

54 Cable termination kit furnished
for XLPE & PVC cables

55 Complete with all accessories ?

6.0 CABLE STRAIGHT-THROUGH JOINTING KIT

6.1 Make
6.2 Type
6.3 Suitable for Voltage Grade

6.4 Cable Jointing Kit furnished for
both XLPE and PVC cables ?

6.5 Complete with all necessary

accessories e
7.0 CABL?GLAND
71 Ma

7.2 ype/Material

7.3 Double Compression Type

74

Complete with armour clamp

e

XLPE Cable PVC Catble
-

DEVELOPMENT CONSULTANTS
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Gujarat State Electricity Corporation Ltd.
400kV AIS Switchyard (Extension) and 400 kV GIS for 1x800 MW
Supercritical Thermal Power Project at Wanakbori

Rev. No.00

Technical Specification for 11kV cable and accessories

Bharat Heavy Electricals Ltd.
Doc. No. TB-375-316-028,

SECTION - 5
CHECK LIST
1. TECHNICAL REQUIREMENTS FOR 11KV XLPE CABLES AND ITS ACCEESORIES
Sl Particulars Reply by bidder.(if
no, please state
reasons for the
same)
1 TECHNICAL QUALIFYING REQUIREMENT
1.1 Papers for qualifying requirement enclosed. Confirmed | Yes/No
1.2 The bid shall be submitted by the Manufacturer of the 11 kV Cable. The Confirmed | Yes/No
bidder's scope includes supply and services like supervision of
installation, testing and commissioning. Bids submitted by agents will not
be considered.
1.3 All the documents shall be submitted in English. Translated pages should | Confirmed | Yes/No
be attested by the bidder.
2 Un-priced Offer —.
2.1 Confirm that all items have been quoted. Confirmed | Yes/No
(If any item has not been quoted, the same shall be specifically brought
out in Schedule of Technical Deviation)
2.2 Lug / Terminal connector for overhead connection for jointing in bidder's Confirmed | Yes/No
scope
3 Cable Lengths
3.1 Manufacturing lengths and drum length shall be determined as per the Confirmed | Yes/No
joint site survey with GSECL/BHEL.
4 Technical
4.1 Calculation for metallic screen and armor coverage percentage shall be | Confirmed | Yes/No
submitted after award of contract.
4.2 Confirm that the Complete systems have been offered as per the Confirmed | Yes/No
requirements of Technical Specification and Technical Deviation sheet
has been submitted. Deviations mentioned elsewhere in the bid will not
be considered.
5 Barchart B
5.1 Bidder will submit detailed bar chart indicating all the milestones from Confirmed | Yes/No
Engineering till manufacturing/ testing, dispatch to site and
commissioning.
6 Conditions
6.1 The necessary construction power (1-phase) supply at site shall be Noted Yes/No
provided by BHEL at one point only.
6.2 Termination and Jointer : Confirmed | Yes/No

Provision of Jointer and Terminating material, consumables, tools and
Scaffolding, cranes for lifting for the sealing end materials, assembly of
sealing ends have been included in Bidder scope .
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Technical Specification for 11kV cable and accessories

Sl. Particulars Reply by bidder.(if
no, please state
reasons for the
same)

6.3 Store will be provided by BHEL. Bidder to provide their requirement of | Confirmed | Yes/No
space in open and closed store during tender stage.
Office facilities & accommodation for supplier staff, Travel expenses for

supplier staff shall be in supplier scope.

6.4 Route indicators for power cables at an interval not exceeding 30m and | Confirmed | Yes/No
also at turning points of the power cable route wherever practicable in line
with clause no. 4.2.1.3 of I1S: 1255 shall be in Bidder scope & note 14 of
section 1.

6.5 The cable cleats, 11kV connectors including hardware for fixing the cable | Confirmed | Yes/No
on two pole structure shall be in supplier scope. BHEL will provide two
pole structure and post insulators.

6.6 The cable cleats including hardware for fixing the straight joint on two | Confirmed | Yes/No
pole structure shall be in supplier scope.

7 Site Test

71 Provision of test engineer, supply of all test equipment and arrangement Confirmed | Yes/No
shall be in bidder's scope.

7.2 No separate site test will be conducted by BHEL/Customer Confirmed | Yes/No

8 TYPE TESTS REQUIREMENTS

8.1 The 11kV Cabling system (11 kV XLPE Cables, cable termination Kits & Confirmed | Yes/No
jointing kits etc.) should have been type tested.

8.2 The test - reports submitted shall be of the tests conducted within last 5 Confirmed | Yes/No
years prior to 05.09.2014

8.3 Confirmed | Yes/No
The type tests conducted earlier should have either been conducted in an
accredited laboratory (accredited base on ISO / IEC Guide 25/ 17025 or
EN 45001 by the national accreditation body of the country where
laboratory is located).

If the laboratory is not a national laboratory and member of STL, relevant
papers of accreditation shall be submitted in English.

If the laboratory is in-house, the tests should have been witnessed by an
independent agency.

8.3 The type test report shall be complete including list the test objects, Confirmed | Yes/No
photographs, oscillographs, test arrangement, drawing of tested objects
(cables, accessories, etc), test connections.

The type test report shall be in English. If it is in any other language, it
should include an English version (Translation shall be attested by the
Bidder). The English version should be complete with measured values
and conclusion.

9 INSPECTION & TESTING
e
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Sl Particulars Reply by bidder.(if
no, please state
reasons for the
same)

9.1 Inspection and Testing shall be as approved Quality Plan. Confirmed | Yes/No
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