(orZam)
BHE

BHARAT HEAVY ELECTRICALS LIMITED

TRANSMISSION BUSINESS HVDC ENGINEERING & SYSTEMS

ES.CUME NT TB-397-510-008 z?. - ?re/pired Checked  JApproved
O | TECHNICAL SPECIFICATION sion jé&,}%\f’ 1o
TITLE NAMRV NS SKS AG
OPGW & Its Accessories — TL Diversion DATE | 28/01/21 | 28/01/21 | 28/01/21
GROUP HVDC W.0.No | 87009

CUSTOMER

Patratu Vidyut Utpadan Nigam Ltd. (PVUNL)
(A Subsidiary of NTPC in Joint Venture with JBVNL)

PROJECT

400kV GIS at Patratu Super Thermal Power Project Expansion Phase-|

3
. a
O
¢
I
g &
&
G
w o
2 5
ol
z £
b 8
EEs
It (3 X 800 MW)
= 2 B
=] g E 01/PVUNL-CS-9585-001-2/NOA-FC Dated 08-Mar-2018
5 ?g = | NOANO. 01/PVUNL-CS-9585-001-2/NOA-SC Dated 08-Mar-2018
2= 01/PVUNL-CS-9585-001-2/NOA-TC Dated 08-Mar-2018
45
- - =
& = £ | Station Patratu, Jharkhand
£ 59
Z ES
O g £
©8y CONTENTS
2 >
= § | Section | Description No. of Sheets
g E | Scope, Bill of Quantity, Specific Technical 4
=i Requirement
§ a 5 Equipment Specification 1425
=) -
U 4 . g P 2
< é 3 Project Details and General Technical Requirements 1433
N 4 Checklist I
Rev No. Date | Altered |Checked |Approved REVISION DETAILS
Distribution To HVDC | TBMM TBOM Vendor
Copies 1 1 1 4

-

™

-4



400kV GIS at Patratu Super Thermal Power Project

Expansion Phase —1 (3X800 MW).

” [l OPGW & Its Accessories — TL Diversion

11

Doc. No. : TB-397-510-008 Rev 00

SECTION-1

Scope, Bill of Quantity, Specific Technical Requirements
Scope
This technical specification covers the requirements of design, manufacture, testing at works,
packing, dispatch of Overhead Optical Fiber Grounding Wire (OPGW) complete with
accessories as listed under this specification.
This section covers the specific technical requirements of Overhead Optical Fiber Grounding
Wire (OPGW). This constitutes minimum technical parameters for the above item as specified by
the customer (PVUNL). The offered equipment shall also comply with the General Technical
Requirements for the project as detailed under section-3 of this specification.
The scope shall include and encompass all the activities listed above.
The equipment is required for the following project:
Name of the customer : Patratu Vidyut Utpadan Nigam Ltd. (PVUNL)
(A Subsidiary of NTPC in Joint Venture with JBVNL)
Name of the project 400kV GIS at Patratu Super Thermal Power Project
Expansion Phase -1 (3X800 MW)
Site : Patratu, Jharkhand

*Note: The terms used in this specification namely, “Employer/Purchaser” refers to
PVUNL , “Contractor” refers to BHEL.

Refer section-3 of this document for project details and general specification.

In case of any conflict among the various sections of this specification, the order of
precedence shall be section 1, section 2 & the section 3.
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1.2 Bill of Quantities

1.2.1 Main Equipment:

Quantity at
SN Description Unit Patratu TPS
End
1 | Supply: 24 FIBRE OPGW CABLE km 1.6
Supply: OPGW CABLE ACCESSORIES - OPGW Nos 20

SUSPENSION CLAMPS
Supply: OPGW CABLE ACCESSORIES - WAY JOINT BOX | Nos |1
3 | FOR OPGW

Supply: OPGW CABLE ACCESSORIES — OPGW TENSION | Nos 20

4 CLAMPS (SINGLE, WITH EARTHING BONDS)
Supply: OPGW CABLE ACCESSORIES - OPGW Nos |40
5 | GROUNDING AND PARALLEL GROOVE/DOWNLEAD
CLAMPS
6 Supply: OPGW CABLE ACCESSORIES - OPGW Nos |40
VIBRATION DAMPERS
;| Supply: OPGW CABLE ACCESSORIES ~ ARMOR RODS Nos |20
FOR OPGW
8 | Services: Termination and Splicing of OPGW Nos |2
Notes:

1. Total PO value may vary by +20%, however individual items can vary to any extent. Some line items
may be deleted.

2. The OPGW cable to be supplied as per the above requirement is required to be connected to the main
transmission line OPGW at the interface point of plant boundary. The diameter and other details of
the existing OPGW cable shall be provided to the successful bidder during detailed engineering stage.

3. The OPGW cable to be supplied as per the TS shall be suitable for connecting with the existing
OPGW cable.

1.3 Type Tests

a) OPGW and its accessories are to be supplied shall be of type tested design. During
detail engineering, the Bidder shall submit for Owner’s approval the reports of all the
type tests as listed in this specification and carried out not earlier than ten years
prior to the date of techno-commercial bid opening i.e 03-Mar-2017. These reports
should be for the test conducted on the equipment similar to those proposed to be
supplied under this contract and the test(s) should have been either conducted at an
independent laboratory or should have been witnessed by a Client.
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b) However if Bidder is not able to submit report of the type test(s) conducted not
earlier than ten years prior to the date of techno-commercial bid opening, or in the
case of type test report(s) are not found to be meeting the specification
requirements, the Bidder shall conduct all such tests under this contract at no
additional cost to the owner either at third party lab or in presence of client/ owners
representative and submit the reports for approval.

c) All acceptance and routine tests as per the specification and relevant standards shall
be carried out. Charges for these shall be deemed to be included in the equipment
price.

d) Refer section 2 for details of type tests required.

1.4 Quality Plan, Inspection, Testing And Acceptance

Bidder to follow valid NTPC approved quality plan at contract stage. In case the bidder does
not have NTPC approved QP, it will be the bidder’s responsibility to get its QP approved
from NTPC/BHEL before inspection of material.

1.5 DOCUMENTATION:

The successful bidder shall have to extend all possible supports like timely
submission/resubmission of drawings, visit to end customer to facilitate documents approval
without any commercial implications to BHEL. Acceptance of bidder’s documents shall be
subject to end customer approval.

Date of Submission of first lot of drawings will be counted only from the date of submission
of reasonably correct drawings. List of drawings required for technical clearance of
manufacturing are as follows:

1. Approved GTP

2. Approved GA/Drawings/ BOM.

3. Approved Type Test Reports.

1.6 DOCUMENTS REQUIRED DURING TENDER STAGE:
Following documents are required during tender stage:
a) Clause wise compliance to the specification
b) Auvailable catalogs of offered items

c) Filled checklist
d) Un-priced Bill of Quantity
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1.7  Special Tools & Tackles

The bidder shall include in his proposal the deployment of all special tools and tackles
required for erection, testing, commissioning and maintenance of the equipment. The
Special tools and tackles shall only cover items which are specifically required for the
equipment offered and are proprietary in nature. A list of all such devices shall be furnished
by the bidder.

1.8 Deviations
The bidder shall list all the deviation from the specification separately. Offers without

specific deviation will be deemed to be totally in compliance with the specification and NO
DEVIATION on any account will be entertained at a later date.
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SECTION-2

Refer NTPC Document: CS-0370-572-2 Technical Specifications (NABINAGAR STPP
3X660MW 400/132kV SWITCHYARD PACKAGE)
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<ge TION - 2

EQUIPMENT SPFCTFICATIoN

Clause No. TECHNICAL REQUIREMENTS l %%cli

7.02.05 Pins and Caps: Pins and Caps shall be made of drop forged steeldnd malleable cast iron/sphenodal
graphite iron/drop forged steel respectively, duly hot dip galvapiséd and shall not be made by jointing,
welding, shrink fitting or any other process from more than/oné piece of material.

7.02.06 Security Clips: Security clips shall be made of go Liélity stainless steel or phosphor bronze as per
1S:1385-1968 2.5% extra Security clip shall be pretided.

7.03.00 Hot Line Maintenance
The insulators offered shall be suiable for employment of hot line maintenance technique so that the
usual hot line operations can b€ carried out with ease, speed and safety.
Bidders shall indicate #fe methods generally used in the routine hot and dead line maintenance of HV
lines for which siffilar insulator have been supplied by them. Bidders shall also indicate the
recommendegd-periodicity of such maintenance.

7.04.000 PPGW and its accessories

7.04.01 General
This specification covers the provision of one peak of 400 kV tower with Opfical Fiber (OPGW). This opfical fber cable will be
oonnected to suitable oplical ine termind and=muliplex-equiprment=to fom part of the Plant's overall communications
transmission system. Any expected variation shall be clearly identified in the Bidder's Proposal.

70402 Construction
The OPGW shall be composed of a layer of aluminum-clad steel wires around a seamless aluminum
tube or stainless steel tube. The Optical core, in order to protect the fibers from external forces, shall
be laid loose inside buffer tubes.
The optical core shall be filled with hydrogen absorbent and water blocking filling compound. The
optical fiber itself shall be manufactured by using high grade silica to provide the required
performance.

7.04.03 Optical Fiber Characteristics
Optical fiber shall be supplied in accordance with ITU - T Recommendation G.652 with the following
requirements.
Profile of Optical Fiber: Single mode stepped index
Average Transmission Loss:
At wavelength 1310 nm 0.38 dB per km maximum
At Wavelength 1550 nm 0.25 dB per km maximum
Number of Fiber 24 | —42—
Average splicing loss: 0.05db per joint
Maximum splicing loss: 0.10 dB per joint
Mode field diameter (MFD): 9.0um £ 1.0um
Cladding diameter: 125+ 2 um
Core / Cladding

NABINAGAR STPP (3X660MW) Bid Doc. No.: TECHNICAL PART-lI Page
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Clause No. TECHNICAL REQUIREMENTS W

Mode field concentricity error; fum
Chromatic — dispersion coefficient @ 1310 nm 3.5 ps/ nm km. Maximum
Chromatic - dispersion coefficient @ 1550 nm 20 ps / nm km. Maximum
Fiber Identification: each fiber shall be uniquely

Identifiable throughout the

Length of the wire.
Operating Temperature: 0°C to 80°C continuously

7.04.04 OPGW Characteristics
Ultimate tensile strength (ka) > 7,500
Qutside diameter (mm) < 14
Cross sectional area of Conduct (mm2) > 80
D.C. Resistance @ 20°C (Qkm) < 0.76
Length per reel (m) 3000 Approx.
Modulus of efasticity (kg/mm2) > 10,000
Coefficient of linear expansion (rC) < 15.0 x 106
Capacity fault current (KA)? sec. 46
Maximum allowable temp.
For optical fiber in loose type (°C) 160
Maximum Transmission Loss
Change - Temperature Range
0°C to 150°C (dB/km) 0.1
Unit Weight (kg./km) < 600
The Bidder shall design the OPGW requirements to suit each span in the system, based on the
applicable drawings and field surveys. The Bidder's proposal shall stipulate the characteristics of the
OPGW required for each span in the system.
7.04.05 Assembiies and Line Accessories
a. General
The OPGW assemblies and line accessories shall consist of the hardware indicted herein. All
hardware and accessories shall be made of aluminum, aluminum alloy, malleable iron, steel (metal
mold of drop forging process), stainless steel, or non-ferrous metal, unless otherwise specified. In
addition, all hardware and accessories shall have an ultimate tensile strength equal to or exceeding
the rated ultimate tensile strength of the overhead ground wire. All metal shall be free from burrs,
sharp edges, lumps and dross and shall be smooth so that interconnecting parts will fit properly, and
so that the parts maybe assembled and readily.
All bolts and other fasteners shall be installed according to manufacturer's recommendations.
Materials no specifically covered herein by detailed specifications shall be of standard commercial
quality suitable for the intended use. The Contractor shall determine the most suitable type of clamp
to be used at each and every transmission tower location.
b.  Suspension Clamps
NABINAGAR STPP (3X660MW) Bid Doc. No.: TECHNICAL PART-ll Page
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Clause No.

TECHNICAL REQUIREMENTS

The suspension clamps for the OPGW shall be of balt or performed type. The bolt type suspension
clamps shall be complete with bolts, keeper pieces, and other required parts. Each clamp shall be
capable of holding the OPGW without slipping under an unbalanced tension of 25% of the ultimate
tensile strength of the OPGW.

¢. Tension Clamps

The tension clamps shall be of bolt or performed type, and cable of holding the OPGW without slipping
or damaging the OPGW under a tension of 75% of the OPGW ultimate tensile strength. A suitable
piece shall be of same material as the clamp body. Bolts, nuts and washers shall be hot-dipped
galvanized malleable iron or steel.

d. Grounding clamps and Parallel Groove Clamp
Each clamp shall be capable holding the OPGW using bolts and nuts.
e. Vibration dampers

Stockbridge type vibration dampers, suitable for use on the OPGW shall be supplied. The dampers
shall have an aluminum, clamping bolts, or other suitable device, on the galvanized wire between the
weights, and be suitable for attachment to the OPGW. The damper clamp shall be designed to permit
instaflation and removal using hot line tools. Each damper weight, subject to the accumulation of
moisture, shall be provided with one drain hold positioned at the bottom of the weight when the
damper is installed in the vertical plane. Damper weights shall be made of hot dip galvanized case
iron or zinc.

f.  Armor rods

The armor rods for the OPGW shall be of the preformed type. They shall be smooth and fee from
comosion, splitting, cracking, or any other defects. They shall be designed to effectively protect the
OPGW from fatigue caused by vibration.

Amnor rods may or may not be employed, as per OPGW manufacturer recommendations, however the
use of armor rods is preferred by the Employer.

g. The joint box shall be air-tight, water-proof. The cover shall be securely fastened fo the case by
non-loosening fasteners. Both the case and the cover shali be made of non-corrosive aluminum alloy
or hot dip galvanized steel or approved materials. The joint box shall be sufficiently rugged and sturdy
to withstand outdoor climatic and environmental conditions. The joint box shall accommodate sheath
protected arc-fusion splices and up to 1.5 m of additional fiber on each side of the splice; guides shall
be provided to keep the extra fiber well above the aliowable bending radius of the fiber. The spliced
parts of the optical fiber within the joint box shall be reinforced and free from tension after completion
of the splicing.

The contractor shall provide one set of terminating materials with every joint box for optical fiber
connection.

1. Way Joint Box for OPGW

NABINAGAR STPP (3X660MW) Bid Doc. No.: TECHNICAL PART-lli Page
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Clause No. TECHNICAL REQUIREMENTS !m

This type of joint box shall be used to straight joint OPGW to OPGW, or OPGW to approach
cable. It shall be used at all locations requiring such a device except those specified otherwise
in the text or drawings elsewhere in this specification.

2. Way Joint Box for OPGW and approach cable

This type of joint box shall be used to spur joint all fibers contained in two OPGW cables to
OPGW or one multi-core optical fiber cable at each terminal station, repeater station, or other
location, as detailed in the text or drawings elsewhere in this specification.
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Clause No.

TECHNICAL REQUIREMENTS

1.00.00
1.01.00

1.02.00

1.03.00

1.04.00

2.00.00

2.01.00

2.02.00

2.03.00

2.03.01

2.03.02

CHAPTER - T5: TESTS FOR 400KV TL. LINE MATERIAL

GENERAL REQUIREMENTS

The matenials shall conform to all the type tests as per relevant standards. The following type,
acceptance, routine tests and tests during manufacturer shall be carried out on the line matenial.

The type tests shall be camried out on samples prior to commencement of commercial production
against the specification.

The standards and norms to which these tests will be carried out are listed against them. Where a
particular test is a specific requirement of this specification, the norms and procedure of these shall be
as specified in annexure to this section.

For all type and acceptance tests, the acceptance values shall be the values guaranteed by the Bidder
in his bid or the acceptance value specified in the relevant standard, whichever is more stringent for
that particular test.

TYPETESTS |Refer Section 1 |

nt shall conform to the type tests. As specified at clause elsewhere, Contractor shall
submit reports of all the mentioned below as per the relevant standards for Owner's
review. The type test reports shall be of the in last 5 years prior to the date of bid
opening. For the tests whose reports submitted are not acceptable or ished, the same shall
be conducted by the Contractor under this contract free of charge prior to the dispa
equipment/material.

Earthwire
UTS test - As per specification enclosed
DC resistance test - As per specification enclosed

‘Conductor (specification of following tests enclosed at Annexure)
UTS test on stranded conductor - As per specification enclosed
DC resistance test on stranded conductor - As per specification enclosed

Conductor and Earthwire Accessories

Mid Span Compression Joint for Conductor and Earthwire

Electrical Resistance Test ~ As per (S : 2121 - (Part-1f) - 1981

Heating Cycle Test — As per 15:2486 (Part-l, 1971) (not applicable to mid span compression joint for
earthwire).

Slip Strength Test - As per [S: 2486(part-1)-1971

Chemical analysis of material

Repair Sleeve for conductor
Chemical analysis of material
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Clause No. TECHNICAL REQUIREMENTS ‘w
2.03.03 Spacer for Line
a) | Chemical analysis of materials
b) | Clamp slip test
c) | Vibration tests
i) Vertical vibration
i) Longitudinal vibration
iif) Sub span oscillation
d) | Magnetic power loss test (if applicable)
e} | Tension — Compression test
f) | Corona extinction voltage test (dry) As per specification
g) | Radio interference voltage test (dry) enclosed
h) | Ozone test
2.03.04 Rigid Spacer for jumper (For Twin ACSR ‘MOOSE)
a) | Chemical analysis of materials
b) | Clamp slip test
¢) | Magnetic power loss test (if applicable)
d) ] Tension — Compression test
e) | Corona extinction voltage test (dry) j
~ ) | Radio interference voltage test (dry)
2.03.05 Flexible Copper Bond.
a) | Slip strength test - As per specification enclosed
2.03.06 Vibration Damper for Conductor and Earthwire.
a) | Dynamic characteristics test - As per specification enclosed
b) | Vibration Analysis - As per specification enclosed
¢) | Clamp Slip Test - As per specification enclosed
d) | Fatigue Test - As per specification enclosed
e) | Chemical Analysis of Material
2.03.07 Earthwire Suspension clamp Assembly
a) | Mechanical strength Test - As per specification enclosed
b} Clamp Slip Strength vs Torque test for suspension assembly - As per specification enclosed.
2.03.08 Earthwire Tension Clamp Assembly
a) | Mechanical strength test {(excluding Clamp) - As per specification enclosed
b) | Slip strength test on tension assembly - As per specification enclosed
c) | Electrical resistance test on tension Clamp - As per specification enclosed
2.04.00 Hardware Fittings
2.04.01 On the complete insulator string with hardware fittings
a) | Power Frequency Voltage withstand test under wet condition - As per 1S:731-1971
b) 1 Impulse voltage withstand test under dry condition - As per IEC:383-1970.
c) | Switching surge voltage withstand test under wet condition —~ As per {EC:383.
NABINAGAR STPP (3X660MW) Bid Doc. No.: TECHNICAL PART-MIl Page
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Clause No. TECHNICAL REQUIREMENTS

d) | Impulse voltage Flashover test under dry condition - As per IEC:383-1970.
e} | Voltage distribution test- As per specification enclosed

f) | Mechanical strength test for complete string - As per specification enclosed
g) | Vibration test- As per specification enclosed

Notes:

1 All the type tests given above shall be conducted on single suspension and double tension
insulator strings alongwith hardware fittings.

2. The mechanical strength test given above shall also be conducted on balance insulator strings
alongwith hardware fittings.

2.04.02 On suspension hardware fittings only
a) { Magnetic power loss test for suspension assembly - As per specification enclosed
b) | Clamp slip strength for clamp - As per specification enclosed
¢} | Ozone test on Elastomer ~ As per specification enclosed

2.04.03 On Tension Hardware Fittings only (As per IS : 2486 -Part-})
a) | Electrical Resistance Test for dead end assembly
b) | Heating Cycle Test for dead end assembly
c) | Slip Strength Test for dead end assembly

2.05.00 On disc insulators
a) | Venfication of dimension - As per 15:731-1971
b} | Themmal mechanical performance tests - As per IEC 575
c) { Power frequency voltage withstand and Flashover test (wet) - As per iS:731-1971,
d) | Impulse voltage withstand and flashover test (dry) - As per 1S:731-1971
e) | Visible discharge test (dry) - As per 1S:731
f)} | RIV test (dry) - As per 1S:8263-1976

3.00.00 ACCEPTANCE TESTS

3.01.00 Earthwire

a) | Visual check on drum - As per specification enclosed
b} { Visual check for joint etc. - As per specification enclosed

c) | Dimensional check - As per specification enciosed

d)| Galvanising test - As per specification enclosed
e} | Lay length check - As per specification enclosed

f) | Torsion test - As per specification enclosed
g){ Elongation test - As per 15:398 (Part-1f)

h)| Wrap test - As per 1S:398 (Part-1i)

i} | DC resistance test - As per 15:398 (Part-il)

j) | Breaking load test - As per 1S:398 (Part-lf)

k) | Chemical analysis of steel - As per 15:398 (Part-l!)

3.02.00 Conductor
a)] Visual and dimensional check on drum - As per specification enclosed
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Clause No. TECHNICAL REQUIREMENTS ‘W

b) | Visual check for joint scratches and length of conductor - As per specification enclosed

c) | Dimensional check on individual strands - As per specification enclosed
d} | Check for lay-rations of various layers - As per specification enclosed
e) { Breaking load test on individual strands - As per 1S:398 (Part IV)

f) | Wrap test on aluminium strands - As per 1S:398 (Part-IV)

g} | DC resistance test on individual strands - As per 1S:398 (Part IV)
h) 1 Elongation test - As per 1S:398 (Part 1V)
i) | Breaking load test on welded Aluminium strand - As per specification enclosed

Note: All the above tests shall be carried out on aluminium strands after stranding only.
3.03.00 Conductor and Earthwire Accessories

3.03.01 Mid Span Compression Joint for Conductor and Earthwire
a) | Visual examination & dimensional verification - 1S:2121 (Part-ll)
b) | Galvanising Test - As per IS : 2121 (Part-ll)
¢} | Hardness Test - As per specification enclosed

3.03.02 Repair Sleeve for conductor
a) | Visual examination and dimensional verification — As per 1S:2121 (Part-11)

3.03.03 Vibration Damper for Conductor and Earthwire.
a) | Visual examination and dimensional verification — As per 15:2121 (Part-ll)
b) | Galvanising Test on - As per 1S:2121 (Part-!)

i} Damper mass

i)  Messenger Cable

c) | Verification of Resonance Frequencies - As per specification enclosed

d) | Clamp Slip vs torque Test - As per specification enclosed

e} | Clamp Bolt Torque Test - As per specification enclosed

f) | Strength of the Messenger Cable - As per specification enclosed

g) | Mass Pull Off Test - As per specification enclosed

3.03.04 Spacer for Conductor/Spacer for jumper

a)| Visual examination and dimensional verification - As per IS : 2121 (Part-Il)
b} | Galvanising test

c) | Movement test (except for spacers for jumpers)

d){ Clamp slip test

e} | Clamp bolt torque test

f) | Compressive and tensile test

g) | Assembly torque test

h) | Hardness test for elastomer (if applicable)

3.03.05 | Earth wire Suspension Clamp Assembly
)| Visual examination and dimensional verification ~ As per 1S ; 2121 (Part-ll)
b} ] Galvanising test - As per 1S:2121 (Part-lf)
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Clause No. TECHNICAL REQUIREMENTS ml

c) | Clamp slip strength Vs Torque test - As per specification enclosed
d) | Mechanical strength of each component.

3.03.06 Earth wire Tension Clamp Assembly
a) | Visual examination and dimensional verification - As per IS : 2121 (Part-ll)
b) | Galvanising test (excluding clamp) - As per IS : 2121 (Part-Il)
c) | Hardness test - As per specification enclosed
d) | Mechanical strength test on each component (excluding clamp)
¢} | Slip strength test on tension clamp - As per specification enclosed

3.04.00 Hardware Fittings

3.04.01 On both suspension and tension hardware fittings
a) | Visual Examination - As per IS : 2486 - (Part-l} - 1971
b} | Venfication of dimension - As per IS : 2486 - (Part-l) - 1971
¢) | Galvansing/Electroplating - As per specification enclosed
d) | Mechanical strength test of welded joint - As per specification enclosed
€) | Mechanical strength test of each component - As per specification enclosed
f) | Teston locking devices for ball and socket coupling — As per IEC:372(2)-1976
g) | Chemical analysis, hardness test, grain size, inclusion rating and magnetic particle inspection for

forging /casting- As i}per specification enclosed

3.04.02 On suspension Hardware fittings only
a) | Clamp slip strength vs Torque test for suspension clamp - As per specn. enclosed
b)| Shore hardness test of elastomer cushion for AG suspension clamp
c) | Bend test for armour rod set - As per 1S:2121-(Part-1)1981
d) | Resilience test for armour rods set - As per 1S:2121
e) | Conductivity test for armour rods set. - As per 1S:2121

3.04.03 On Tension Hardware Fittings only
a) | Slip strength test for dead end assembly : As per IS:2486-(Part-)1971

3.05.00 Disc insulator
a) | Visual Examination - As per 1S:731-1971
b) | Verification of dimensions - As per 15:731-1971
c) | Temperature cycle test - As per 1S:731-1971
d)| Galvanising test - As per 1S:731-1971
€) | Mechanical performance test - As per IEC:575-1977
f) | Tests on locking device for ball and socket coupling - As per IEC:372(2) -1976
g} | Eccentricity test - As per specification enclosed
h) | Electro-mechanical failing load - As per IEC:383-1993
i) | Puncture test - As per 1S:731-1971
j} | Porosity test - As per 1S:731-1971

4.00.00 ROUTINE TESTS

4,01.00 Earthwire
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Clause No.

TECHNICAL REQUIREMENTS

4.02.00

4.03.00

4.04.00

4.05.00

5.00.00

5.01.00

5.02.00

5.03.00

5.04.00

c)

Check that there are no cuts, fins efc. on the strands
Check for correctness of stranding.
Check that drums are as per specification.

Conductor

Check to ensure that the joints are assembly per specification

Check that there are no cuts, fins efc. on the strands

Check that drums are as per specification.

All acceptance test as mentioned in clause 3.02.00 above to be carried out on each coil.

Conductor and Earthwire Accessories
Visual Examination and Dimensional Verification - As per IS : 2121 - (Part-Il) - 1981

Hardware Fittings
Visual Examination — As per 1S:2486 (Part-1) 1971
Proof Load Test - As per specification enclosed

Insulators

Visual inspection - As per 15:731-1971
Mechanical routine test - As per 1S:731-1971
Electrical routine test - As per 15:731-1971

TESTS DURING MANUFACTURE

Earthwire
Chemical analysis of zinc used for galvanising — As per specification enclosed
Chemical analysis of steel

Conductor
Chemical analysis of aluminium used for making strands — As per specification enclosed

Conductor and Earthwire Accessories

Chemical analysis of zinc used for galvanising : Samples taken from the zinc ingots shall be
chemically analysed as per 1S:209-1966

Tests on Malleable Castings, Forgings and Fabricated Hardware.

The Chemical analysis, mechanical and metallographic tests, inclusion rating and magnetic particle
inspection for malleable castings, chemical analysis, hardness test, grain size and magnetic particle
inspection for forgings and chemical analysis and mechanical tests for fabricated hardware will be
based on heat number and heat treatment batch. The details regarding these tests will be as
discussed and mutually agreed to by the Contractor and Owner in the quality assurance programme.

Hardware Fittings (on all components as applicable)

Chemical analysis of zinc used for galvanising — As per specification enclosed

Chemical analysis, hardware tests, grain size, inclusion rating and magnetic particle inspection for
forgings/castings

Chemical analysis and proof load test for fabricated hardware - As per specification enclosed
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Clause No.

TECHNICAL REQUIREMENTS

5.05.00

6.00.00
6.01.00

6.02.00

7.00.00

8.00.00

8.01.00

8.02.00

9.00.00
9.01.00

9.02.00

Insulators (on all components as applicable)

Chemical analysis of zinc used for galvanising - As per specification enclosed

Chemical analysis, mechanical and metallographic test and magnetic particle inspection for
malleable/castings - As per specification enclosed

Chemical analysis hardness tests and magnetic particle inspection for forgings - As per specification
enclosed

Hydraulic internal pressure tests on shell - As per specification enclosed

Verification of dimensions — As per iS:731-1971

TING EXPENSES

Bidder shall indicate the schedule for all type tests if required to be conducted under this contract as
per clause 2.00.00. Bi shall indicate the laboratories in which they propose to conduct the type
tests. They shall ensure that s can be completed within the time schedule guaranteed by them.
The Contractor shall intimate the Owné t carrying out of the type tests alongwith detailed testing
program at least 3 weeks in advance (in case dian Contractor and at least 6 weeks advance in
case of foreign Contractor) of the schedule date of testing during which the Owner will arrange to

depute his representative to be present at the time of carrying o

The entire cost of testing for acceptance and routine tests and tests during
herein shall be treated as included in the quoted unit price. GESSIINISRS. cxcept for enses of
the Inspector/Owner’s representative.

TCH FOR TYPE TESTING

The Contractor shall offer at lea imes the quantlty of material required for conducting all the
type tests for sample selection. Before sample § e Contractor shall be required to conduct all
the acceptance tests successtully in presented of Owner repres

AD

vmg at h|s own expensed any other tests of reasonable nature camied
any other place in addition to the aforesaid type, acceptance
ith the specifications.

Owner reserves the ng
out at Contractor’s premises, at site;
and routine tests to satisfy that the material col

Owner also reserves the right to conduct all the tests mention is specification at this own
expense on the samples drawn from the site at Contractor's premises or a ther test center. In
case of any failure, it shall be binding on the part of Contractor to replace that particula mpletely
without any extra cost to the Owner.

TESTS REPORTS

Copies of type test reports shall be furnished in at least six ( 6) copies. One copy will be returned, duly
certified by the Owner, only after which the commercial production of the concerned material will start.

Copies of acceptance test reports shall be furnished in at least six (6) copies. One copy will be
retumed, duly certified by the Owner, only after which the material will be dispatched.
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Clause No. TECHNICAL REQUIREMENTS wl

9.03.00 Records of routine test reports shall be maintained by the Contractor at his works for periodic
inspection by the Owner’s representative.

9.04.00 Test certificates of tests during manufacture as maintained by the Contractor, shall be produced for
verification as and when desired by the Owner,

10.00.00 | INSPECTION

10.01.00 | The Owner's representative(s) shall at all times be entitled to have access to works and all places of
manufacture, where materials and their components are being manufactured. The representatives
shall have full facilites for unrestricted inspection of the Contractor's works, raw materials,
manufacture of the matenaliitem for conducting necessary tests as detailed herein.

10.02.00 | The Contractor shall keep the Owner informed in advance of the time of starting and of the progress of
manufacture of material / items in their various stages so that arrangement could be made for
inspection.

10,0300 No material/ ke shal be dispaiched from s pant of manufacturer before & has been salisfackorly inspected and tested,
unless the inspeclion is waived off by the Owner in wiling. In the lalier case aso, the materialftems shal be dispaiched anly
dfter saisfactory testing for al tests spedified herein have been compleled.

10.04.00 | The acceptance of any quantity of material /item shall in no way relieve the Contractor of his
responsibility of meeting all the requirement of the specification, and shall not prevent subsequent
rejection if such material / items are later found to be defective.
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Clause No.

TECHNICAL REQUIREMENTS lw

1.00.00

1.01.00

1.02.00

1.03.00

1.04.00

ANNEXURE - A
NORMS AND PROCEDURES OF TESTS

TESTS ON EARTHWIRE
UTS Test

Circles perpendicular to the axis of the earthwire shall be marked at two places on a sample of
earthwire of minimum 5 m length suitably places compressed with dead end clamps at both ends. The
load shall be increased at a steady rate upto 50 % of UTS and held for one minute. The circles
drawing shall not be distorted due to relative movement of strands. These after the load shall be
increased at a steady rate to 100 % of UTS and held for one minute. The earthwire sample shall not
fail during this period. The applied load shall then be increased until the failing load is reached and
value recorded.

DC Resistance Test

On an earthwire Sample of minimum 5 m length two contact clamps shall be fixed. The resistance
shall be measured by a Kelvin double - bridge by placing the clamps initially zero meter and
subsequently one meter apart. The test shall be repeated at least five times and the average value
recorded. The value obtained shall be corrected to 20° C. The resistance corrected to 20 ° C shall
confirm to the requirement of this specification.

Visual Check for joints
One drum from each lot shall be rewound in the presence of the inspector. The inspector shall visually
check for scratches etc. and see that the earthwire generally conforms to the requirements of this

specification.

Torsion Test

The numbeﬁ of twists which a single steel strand shall withstand during torsion test shall be at least eighteen for a

length of 100 time the standard dia of that strand.

1.05.00 Visual check on Drums
The drums shall be visually checked to ensure that they conform to his specification.
1.06.00 Dimensional Check
The individual strands shall be dimensionally checked to ensure that they conform to the requirements
of this specification.
1.07.00 Lay length Check
The lay length shall be checked to ensure that they conform to the requirements of this specification.
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Clause No. TECHNICAL REQUIREMENTS

1.08.00 Galvanising Test
The test procedure shall be as specified in 1S:4826-1968. The material shall conform to the
requirements of this specification.

1.09.00 Chemical Analysis of Zinc used for Galvanising
Samples taken from zinc ingots shall be chemically / spectrographically analysed. The same shall be
in conformity to the relevant standards.

1.10.00 Chemical Analysis of Steel
Sample taken from the steel ingots/coils/strands shall be chemically / spectrographically analysed. The
same shall be in conformity to the relevant standards.

2.00.00 TESTS ON CONDUCTOR

2.01.00 UTS Test On Stranded Conductor
Circles perpendicular to the axis of the conductor shall be marked at two places on a sample
conductor of minimum 5 m length suitably compressed with dead end clamps at either end. The load
shall be increased at a steady rate upto 50% of rated UTS and held for one minute. The circles
drawing shall not be distorted due to the relative movement of strands. Thereafter the load shall be
increased at a steady rate to 100% of the rated UTS for one minute. The conductor sample shall not
fail during this period the applied load shall then be increased until the failing load is reached and the
value recorded.

2.02.00 DC Resistance Test On Stranded Conductor
On a conductor sample of minimum 5 m length two contact clamps shall be fixed. The resistance shall
be measured by a Kevin double bridge by placing the clamps initially zero meter and subsequently one
metre apart. The test shall be repeated at least five times and the average value recorded. The value
obtained shall be corrected to the value at 20 deg.C as per 1S:398 (Part-IV)-1979. The resistance
corrected at 20 deg. C shall conform to the requirements of this specification.

2.03.00 Chemical Analysis Of Aluminum
Samples taken from the heat treated batch/coils/strands, shall be chemically/ spectrographically
analysed. The same shall be in conformity to the requirements stated in this specification.

2.04.00 Visual And Dimensional Check On Drums
The drums shall be visually and dimensionally checked to ensure that they conform to the
requirements of this specification.

2.05.00 Visual Check For Joints, Scratches, etc.
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Clause No. TECHNICAL REQUIREMENTS
Conductor drums shall be rewound in the presence of the inspector. The inspector shall visual check
for scratches, joints etc. and that the conductor generally conform to the requirements of this
spegcification.

2.06.00 Dimensional Check On Aluminium Strands
The individual strands shall be difnensionally checked to ensure that they conform to the requirement
of this specification.

2.07.00 Check For Lay-Rations Of Various Layers
The lay-rations of various layers shall be checked to ensure that they conform to the requirements of
this specification.

2.08.00 Elongations Test
The test procedure shall be as specified in 1S-398 (Part-IV)-1979. The material shall conform to the
requirements of this specification.

2.09.00 Breaking Load Test On Welded Aluminium Strand
The aluminium wires shall be welded and shall be subjected ta tensile load. The welded point of the
wire shall be able to withstand the minimum breaking load of the individual strand guaranteed by the
bidder.

3.00.00 CONDUCTOR AND EARTHWIRE ACCESSORIES

3.01.00 Mid Span Compression Jaint for Conductor and Earthwire

3.01.01 Slip Strength Test
The minimum free length between grips and the tests sample shall be three meters for conductor joint
and one meter for earthwire joint. The test shall be carried out as per 1S:2121-(Part-l) 1981 clause 6.4
except that the load shall be steadily increased to 95% of minimum ultimate tensile strength of
conductor/ earthwire and retained for one minute at this load. There shall be no movement of the
conductor/earthwire relative to the fittings during this one minute period and not failure of the fittings.

3.01.02 Hardness Test
The Brineel hardness at various points on the earthwire compression joint and tension clamp shall be
measured.

3.02.00 Flexible Copper Bond
Slip Strength Test
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Clause No. TECHNICAL REQUIREMENTS wl

On applying a load of 3 KN (300kg) between the two ends, stranded flexible copper cable shall not
come out damaged. After the test, the lugs shall be cut open to ascertain that the gripping of cable has
not been affected.

3.03.00 Vibration Damper for Conductor and Earthwire
3.03.01 Dynamic Characteristics Tests

a) | The damper shall be mounted with its clamp tightened with torque recommended by the manufacturer
on shaker table capable of simulating sinusoidal vibrations for frequencies ranging from 5 Hz to 40 Hz
conductor and 10 to 60 Hz for earthwire.

b) | The damper assembly shall be vibrated vertically with double amplitude of 1 mm at different
frequencies to determine the following characteristics with the help of suitable record instruments:

i) Reactance Vs frequency.
i)  Phase angle Vs frequency.
iy Power dissipation Vs frequency.

c) | The above characteristics shall be determined by averaging the characteristics of the damper by
carrying out this test three times on a single damper. This test shall be carried out on atleast five nos,
of damper. The mean reactance and phase angle curves shall be drawn with the criteria of best fit
method.

d) | The reactance Vs frequency curve shall not show steep peaks at resonance frequencies and deep
troughs between the resonance frequencies. The resonance frequencies shall be suitably spread
within the aeolian vibration frequency band between the lower and upper dangerous frequency limits
determined by the vibration analysis of conductor without dampers. The mean damper force response
Vs frequency curve shall show a trend compatible with optimum force of the conductor acting on the
sinusoidal half wavelength at unit displacement of antinode and it shall lie within the envelope of F1
and F2.

Where F1=21fi and F2=0.5fi
for vibration damper for conductor / earthwire

Wherefi=2x2nfvTM
T =tension of conductor
M = mass of conductor

e){ F1 and F2 are forces in kg/mm and ‘f is the frequency in hertz. Similarly for mean phase angle Vs
frequency curve the phase angles shall lie between 25 deg. and 135 deg. within the frequency range
of interest.

3.03.02 Vibration Analysis

The vibration analysis of the conductor/earthwire shall be done with and without damper installed on
the span. The vibration analysis shall be done on a digital computer using energy balance approach,
the following parameters shall be taken into account for the propose of analysis:
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TECHNICAL REQUIREMENTS

b)

c)

3.03.03

The analysis shall be done for single conductor / earthwire without amour rods as per the parameters
given at relevant clauses of this specification. The tension shall be taken as 43 KN and 14 KN for
conductor and earthwire respectively for a span ranging from 50 m to 600 m.

The self damping factor and flexural stiffness (E1) for conductor shall be calculated on the basis of
experimental results. The details of experimental analysis with the data should be fumished.

The power dissipation curve obtained from dynamic characteristic. Test shall be used for analysis with
damper.

Examine the Aeolian vibration level of the conductor with and without vibration damper installed at the
recommended location for wind velocity ranging from 0 to 30 Km. Per hour. Predicting amplitude,
frequency and vibration energy input.

From vibrations analysis of conductor / earthwire without damper, antinode vibration amplitude and
dynamic strain levels at clamped span exiremities as well as antinodes shall be examined and thus
lower and upper dangerous frequency limits between the Aeolian vibration level exceeding the
specified limits shall be determined.

From vibrations analysis of conductor / earthwire without damper, antinode vibration amplitude and
dynamic strain levels at clamped span extremities as well as antinodes shall be examined and thus
fower and upper dangerous frequency limits between the Aeclian vibration level exceeding the
specified limits shall be determined.

The dynamic strain levels at damper attachment points, clamped span extremities and antinodes shall
not exceed the specified limits. The damper clamp vibration amplitude shall not be more than that of
the specified fatigue limits.

Clamp Slip and Fatigue Tests
Test Set Up

The clamp slip and fatigue tests shall be conducted on a laboratory set up with a minimum span
length of 30 m. The conductor / earthwire shall be tensioned at 43 KN/ 14 KN and shall not be
equipped with protective armour rods at any point. Constant tension shall be maintained within the
span by means of lever arm arrangement. After the conductor/earthwire has been tensioned, a clamp
shall be installed to support the conductor/ earthwire at both ends and thus influence of connecting
hardware fittings are eliminated from the free span. The clamps shall not be used for holding the
tension on the conductor/ earthwire. There shall be no loose parts, such as suspension clamps, U
bolts efc. on the test span supported between clamps mentioned above. The Span shall be equipped
with vibrations inducing equipment suitable for producing steady standing vibration. The inducing
equipment shall have facilities for stepless speed control as well as stepless amplitude arrangement.
Equipment shall be available for measuring the frequency, cumulative number of cycles and the
amplitude of vibration at any point along the span.
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TECHNICAL REQUIREMENTS ml

b)

Clamp Slip Test

The vibration damper shall be installed on the test span. The damper clamp, after tightening with the
manufacturer’s specified tightening torque, when subjected to a longitudinal pull of 2.5 KN paralleled to
the axis of conductor/ earthwire for a minimum duration of one minute shall not slip i.e. the permanent
displacement between conductor/ earthwire and clamp measured after removal of the load shall not
exceed 1.0 mm. The load shall be further increased till the clamp starts slipping. The load at which the
clamp slips shall not be more than 5 KN.

Fatigue Test

The vibration damper shall be installed on the test span with the manufacturer’s specified tightening
torque. It shall be ensured that the damper shall be kept minimum three loops away from the shaker to
eliminate stray signals influencing damper movement. The damper shall then be vibrated at the
highest resonant frequency of each damper mass. For dampers involving torsional resonant
frequencies tests shall be done at torsional modes also in addition to the highest resonant frequencies
at vertical modes. The resonance frequency shall be identified as the frequency at which each damper
mass vibrates with the maximum amplitude on itself. The amplitude of the damper clamp be
maintained not less than £ 25 / f mm, where fis the frequency in Hz.

The test shall be conducted for minimum ten million cycles at each resonant frequency mentioned
above. During the test if resonance shift is observed the test frequency shall be tuned to the new
resonant frequency.

The clamp slip test as mentioned here in above shall be repeated after fatigue test without retorquing
or adjusting the damper clamp and the clamp shall withstand a minimum load equal to 80% of the slip
strength for a minimum duration of one minute.

After the above tests, the damper shall be removed from conductor/ earthwire and subjected to
dynamic characteristics test. There shall not be any major deterioration in the characteristic of the
damper. The damper then shall be cut open and inspected. There shall not be any broken, loose, or
damaged part. There shall not be significant deterioration or wear of the damper. The conductor/
earthwire under clamp shall be also be free from any damage.

For the purpose of acceptance, the following critena shall be applied:

i)  There shall not be any frequency shift by more than + 2 H; for frequencies lower than 15 Hz and
+/- 3 Hz for frequencies higher than 15 Hz.

i) The percentage variation in reactance curve after fatigue test shall lie within the limit which is to be
guaranteed by the manufacturer.

iif) The reduction in power dissipation characteristic after the fatigue test shall not be more than the
value guaranteed by the manufacturer. However, in no case the minimum power dissipation shall
be less than governed by the lower limits of the reactance and phase angle curves as indicated in
clause 3 (a) above.

iv) The deterioration of characteristics in respect of reactance and power dissipation shall be
compared with respect to guaranteed value.

NABINAGAR STPP (3X660MW) Bid Doc. No.: TECHNICAL PART-lI Page
400/132kV SWITCHYARD PACKAGE |  €S-0370-572-2 SPECIFICATIONS SECTION-VI T5-14/21




Clause No.

TECHNICAL REQUIREMENTS lm

3.03.04

3.03.05

3.03.06

3.03.07

3.04.00
3.04.01

3.04.02

Verification of Resonance Frequencies

The damper shall be mounted on a shaker table and vibrated at damper clamp amplitude of +/- 0.5
mm to determine the resonance frequencies. The resonance shall be visually identified as the
frequency at which damper mass vibrates with maximum amplitude on itself. The resonance frequency
thus identified shall be compared with the guaranteed value.

Clamp Bolt Torque Test

The clamp shall be attached to section of the conductor / earthwire. A torque of 150% of the
manufacturers specified torque shall be applied to the bolt. There shall be no failure of component
parts.

Strength of the Messenger Cable

The messenger cable shall be fixed in a suitable tensile testing machine and the tensile load shall be
gradually applied until yield point in reached. The load shall not be less than the value guaranteed by
the Bidder.

Mass Pull Off Test

Each mass shall be pulled off in tum by fixing the mass in one jaw and the clamp in the other of a
suitable tensile testing machine. The longitudinal pull shall be applied gradually until the mass begins
to pull out off the messenger cable. The pull off loads shall not be less than the value guaranteed by
the Bidder (min 500 kg.) »

Earthwire Suspension / Tension Clamp
Mechanical Strength test

The suspension assembly / tension assembly (excluding tension clamp) shall be subjected to a load
equal to 50% of the specified minimum ultimate tensile strength (UTS) which shall be increased at a
steady rate to 67% of the minimum UTS specified. This load shall be held for five minutes and ten
removed. After removal of the load, the components shall not show any visual deformation and it shall
be possible to disassemble them by hand. Hand tools may be used to loosen the nuts initially. The
components shall not show any visual deformation and it shall be possible to dis-assemble them by
hand. Hand tools may be used to loosen the nuts initially. The assembly shall then be reassembled
and loaded to 50% of UTS and the load shall be further increased at a steady rate till the specified
minimum UTS is reached and held for one minute. No fracture should occur during this period. The
applied load shall then be increased until the failing load is reached and the value recorded.

Clamp Slip Strength Vs Torque Test for Suspension assembly.

The suspension assembly shall be vertically suspended by means of a flexible attachment. A suitable
length of the G. S. Earthwire shall be fixed in the clamp. The clamp slip strength at various tightening
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3.04.03

3.04.04

3.04.05

3.04.06

3.04.07

3.05.00

torque shall be obtained by gradually applying the load at one end of the earthwire. The clamp slip
strength Vs torques curve shall be drawn. The clamp slip strength at the recommended tightening
torque shall be more than 12 KN but less than 17 KN.

Slip Strength Test of Tension Clamp

Tension clamps shall be compressed on a 5 m length of earthwire on both ends. The assembly shall
be mounted on a tensile testing machine and anchored in a manner similar to the arangement to be
used in service. A tensile load of 50% of the specified braking load of the earthwire shall be applied
and the sample shall be marked in such a way that movement relative to the fitting can easily by
detected. Without any subsequent adjustment of the fitting, the load shall be steadily increased to 95%
of the specified breaking load and maintained for one minute. There shall be no movement of the
earthwire relative to the fitting during this one minute period and no failure of the fitting also.

Resistance Test of Tension Clamp.

The tension clamp and the jumper shall be compressed on two suitable lengths of earthwire. The
electrical resistance shall be measured between points on earthwire near the clamp and near the
jumper mouth keeping 25 mm clearance of the fitting and should not exceed 75% of the measured
resistance of equivalent length of earthwire. The test shall be conducted with direct current. The
current connections shall be at a distance not less than 50 times the diameter of earthwire from the
fitting and shall be made so that effective contact is ensured with all those strands of the earthwire
which would be taken into account in calculating its equivalent resistance. The test shall be repeated
with the polanty reversed and the average of the two results considered assembly the measured
value.

Hardness test.

The Brineel hardness at various points on the steel portion of tension clamp shall be measured.
Magnetic Power Loss Test

The sample shall be tested in a manner to simulate service conditions. A 50 Hz alternating current
over the range of 400 Amps to 900 Amps shall be passed and the Wattmeter readings of the power
loss with an without damper or sample for the different values of current shall be tabulated and plotted
on a graph. The difference in the power loss with and without damper shall be limited to 1 watt for 600
Amps (rms). The losses shall be determined by averaging the figures obtained from at least four
samples of vibration dampers.

Chemical Analysis Test for each components

Chemical analysis of the material used for the manufacturer of items shall be conducted to check
conformity of the same with technical specification and approved drawings.

Spacer for line & Rigid spacer
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3.05.01

3.05.02

i)

m)

Clamp slip Test

The spacer assembly shall be installed on test span of twin ACSR ‘"MOOSE'’ conductor bundle string at
a tension of 43 kN. In case of spacer for jumper, the clamp of sample shall be tightened with a
specified tightening torque. One of the clamp of sample when subjected to a fongitudinal pull of 2.5 kN
parallel to the axis of conductor for a minimum duration of one minute shall not slip on the conductor
i.e. the permanent displacement between the conductor and the clamp of sample measured after
removal of the load, shall not exceed 1.0 mm. Similar test shall be performed on the other clamp of the
same sample. Such clamp slip tests shall also be conducted after each of the vibration test mentioned
in clause 3.03.02 (a). Each clamp shall withstand a minimum longitudinal load of 2 kN for a minimum
duration of one minute after the vibration test without any adjustment of sample.

Vibration tests

The test set up shall be as per Clause 3.03.03 of Annexure ~ A, The spacer assembly shall be
clamped to conductor. During the vibration tests the axis of the clamp of sample be maintained parallel
to its initial static position by applying a tension of 43 kN on the ACSR 'MOOSE' conductor. The
spacer assembly shall be free to vibrate and shall not be retorqued or adjusted between the tests.

All the vibration tests mentioned hereunder shall be conducted on the same sample on same test
span. The samples shall withstand the vibration tests without slipping on the conductor, loosening,
damage or failure of component parts. After each vibration test, clamp slip test shall be carried out as
per the procedure given in clause 3.05.01.

Longitudinal Vibration Test.

The stationary conductor and the vibrating conductor/equivalent diameter of aluminum alloy tube shall
be restrained by fixed clamps. The displacement of the vibrating conductor shall be 25 mm minimum
on either side. The longitudinal movement shall be parallel to the conductor at frequency not less than
2 Hz for minimum one miflion cycles.

Vertical vibration Test

The spacer/spacer damper shall be installed in middle of the test span and the frequency chosen so
as to get an odd number of loops. The shaker shall be positioned at least two loops away from the test
specimen to allow free movement of the conductor close to the test specimen. One conductor shall be
connected to the shaker and vibrated to an amplitude such that

F18 Ymax > 1000 mm/sec.

Where Ymax being the antinode displacement (mm) and f is the test frequency (Hz). The test
frequency shall be greater than 24 Hz and the total number of cycles shall be more than 10 millions.

Sub-span Oscillation Test
The test shali be conducted for oscillation in horizontal plane at frequency higher than 3 Hz for
minimum one million cycles. The amplitude for oscillation shall be kept equipment fo an amplitude of
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3.05.03

3.05.04

4,00.00
4.01.00

4.02.00

4.03.00

150 mm for a full sub-span of 80m. Both the conductor shall be vibrated 180 deg. out of phase with the
above minimum amplitude.

Ozone Test for Elastomer

This test shall be performed in accordance with astm d-1171 by ozone chamber exposure method
(method b). The test duration shall be 500 hours and the ozone concentration 50 pphm. At the test
completion, there shall be no visible crack under a 2x magnification. '

Compressive and Tensile Test

The spacer assembly shall withstand ultimate compressive ioad of 15 kN and tensile load of 7.5 kN
applied between sub conductor bundle and held for ane minute without failure, Line distance between
clamps shall be recorded during each of the compression and tension test. Measurement shall be
recorded at (i) no load (i) with load (iil) after release of load. The center iine distance under load shall
be within £ 100 mm of the nominal design spacing. After release of load it shall be possible to retain
the clamps at their original position using only slight hand pressure. There shall be no deformation of
damage to the spacer assembly which would impair its function of maintaining the nominal spacing.

HARDWARE FITTINGS AND INSULATORS
Voltage Distribution Test

The voltage across each insulator Unit shail be measured by sphere gap method. The resuit obtained
shall be converted into percentage. The Voltage across any disc should not exceed 10 % of the total
voltage applied on the string, in case of tension string and 9% in case of suspension string.

Mechanical Strength Test for Complete String

The complete insulator string alongwith its hardware fittings excluding arcing hom, and suspension
assembly /dead end assembly shall be subjected to a load equal to 50% of the specified Minimum
ultimate tensile strength (UTS) which shall be increased at a steady rate to 67% of the minimum UTS
specified. This load shall be held for five minutes and then removed. After remaval of the load, the
string component shall not show any visual deformation and it shall be possible to disassemble term
by hand. Hand tools may be used to remove cotter pins and loosen the nuts initially. The string shall
then be reassembled and loaded to 50% of UTS and the load shall be further increased at a steady
rate till the specified minimum UTS in reached and held for one minute. No fracture should occur
during this period. The applied load shall then be increased until the failing load in reached and the
value recorded.

Vibration test

The suspension string shall be tested in suspension mode and tension string in tension mode and
tension string in tension mode itself in a laboratory span of minimum 30 meters. In the case of
suspension string a tension more than 600 Kg shall be applied with the help of tum buckle. The
insulator string alongwith help of tumn buckle. The insulator string alongwith hardware fittings shall be
strung at a tension of 86 KN and shall be secured with clamps. Vibration dampers shall not be used.
The conductor shall be vibrated at the resonant frequency (f) of the insulator string (more than 10 Hz)
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Clause No.

TECHNICAL REQUIREMENTS

4.04.00

4.05.00

4.06.00

4.07.00

4.08.00

cotresponding fo two or more foops on the insulator string by the means of vibration inducing
equipment. The peak displacement in ‘mm’ at the antinode point nearest to the string shall be
measured and the same shall not be less than 900/ (f** 1.8), mm depending upon 'f selected. The
insulator string shall withstand a minimum of 10 million cycles. After the test is over, the disc insulator
shall be examined for looseness of pins and cap or any crack in the cement. The hardware fittings
shall be examined for fatigue failure, slip strength and mechanical strength test. The slip strength of
suspension assembly shall be carried out without any adjustment/removal. The disc insulators shall be
further subjected to the following acceptance tests assembly per relevant standards

a) Temperature cycle test followed by mechanical performance test assembly
per IEC:575 Clause 4.0  : 60% discs of be tested
b) Puncture test . 40% discs of be tested

Chemical analysis of zinc used for galvanising

Samples taken from the zinc ingot shall be chemically analysed assembly per 15:209-1979. The purity
shall not be less than 99.95% and 99.7% for zinc used for gaivanising and sleeve respectively.

Test for forgings

The chemical analysis hardness tests and magnetic particle inspection for forgings, will be conducted
as per the internationally recognised procedures for these tests. The sampling will be based on heat
number and heat freatment batch. The details regarding test will be as discussed and mutually agreed
fo by the contractor and Owner.

Tests on castings

The chemical analysis, mechanical and metallographic tests and magnetic particle inspection for
castings will be as per the internationally recognised procedures for these tests. The sampling will
based on heat number and heat treatment batch. The details regarding test will be as discussed and
mutually agreed to by the contractor and Owner.

Hydraulic internal pressure tests on shells

The test shall be carried out on 100% shells before assembly. The details regarding test will be as
discussed and mutually agreed to by the contractor and Owner.

Thermal mechanical performance test

The thermal mechanical performance test shall be performed in accordance with IEC-575, clause 3,
with the following modifications:

The applied mechanical load during this test shall be 70% of the rated electro-mechanical of
mechanical value. The acceptance criteria shall be :

a) X>R+3S where X = Mean value of the individual electro-mechanical/
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4.09.00

4.10.00

4.11.00

4.12.00

4.13.00

mechanical failing load.
R = Rated Electro-mechanical / mechanical failing load.
S = Standard deviation.
b) The minimum sample size shall be taken as 10.
c) The individual electro-mechanical/ mechanical failing load shall be at least equal to the rated
value. Also electrical puncture shall not accur before the ultimate fracture.

Eccentricity Test :

The insulator shall be vertically on a fixture using dummy pin and socket. A vertical scale with
horizontal slider shall be used for the axial run out. The pointer shall be positioned in contract with the
bottom of the outermost petticoat of the disc. The disc insulators shall be rotated with reference to the
fixture and the slider shall be allowed to more up and down on the scale but always maintaining
contact with bottom of the outermost petticoat. After one full rotation of the disc, the maximum and
minimum position the slider has reached can be found out. Difference between the above two
readings shall satisfy the guaranteed value for axial run out.

Similarly using a horizontal scale with a vertical slider the radial run out shall be measured. The slider
shall be positioned in the scale so as to establish contact with the circumference of the insulator and
disc insulator rotated on it's fixture always maintaining contact. After one full rotation the maximum and
minimum position the slider has reached on the scale are found out. The difference between the above
readings shall satisfy the guaranteed particulars for radial run out.

Magnetic power Loss Test for Suspension Assembly
Same as clause 3.04.06 above

Clamp slip strength Vs Torque Test and clamp slip for AG Suspension Clamp / envelope type
suspension clamp.

The suspension clamp shall be vertically suspended by means of a flexible attachment. A suitable
length of ACSR ‘MOQSE’ conductor shall be fixed in the clamp. The clamp slip strength at various
tightening torque shall be obtained by gradually applying the load at one end of the conductor. The
clamp slip strength vs torque curve shall be drawn. The above procedure is applicable only for free
centre type suspension clamp. For AG suspension clamp only clamp slip strength after assembly shall
be found out. The clamp slip strength at the recommended tightening torque shall be more than 11 KN
but less than 16 KN.

Galvanising / Electroplating Test
The test shall be carried out as per clause no. 5.9 of 1S:2496 (Part-f) - 1971 except that both uniformity
of zinc coating and standard preece test shall be carried out and the results obtained shall satisfy the

requirements of this specification.

Mechanical Strength Test for welded Joints
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4.14.00

4.15.00

5.00.00

6.00.00

The welded portion of the component shall be subjected to a load of 2000 kgs for one minute.
Thereatfter, it shall be subjected to dei penetration/Ultrasonic test. There shall not be any crack at the
welded portion.

Mechanical strength test of each component

Each Component shall be subjected to a its 50 % Minimum UTS load which shall be increased at a
steady rate to 67 % of min. UTS. The load shall be held for 5 minute and then removed. The
component shall then be again be loaded to 50 % of UTS and then load shall be increased at a steady
rate till the specified UTS and held for one minute. No fracture should occur. The load shall then be
increased until the failing load is reached and the value recorded.

Test For Forging, Casting and Fabricated Hardware

The Chemical analysis, hardness test, grain size, inclusion rating and magnetic particle inspection for
forging, casting and chemical analysis and proof load test for fabricated hardware shall be as per the
internationally recognised procedure for these tests The sampling will be based on heat number and
heat treatment batch. The details regarding tests will be as in the quality Assurance programme.

Corona Extinction Voltage Test (Dry)

The sample when subjected to power frequency voltage shall have a corona extinction voltage of not
less than 320 kV rms line to ground under dry condition for 400 kV line. There shall be no evidence of
corona on any part of the sample. The atmospheric condition during testing shall be recorded and the
test results shall be accordingly corrected with suitable correction factor as stipulated in 1S:731.

Radio Interference Voltage Test (Dry)
Under the conditions as specified under (5.00.00) above, the sample shall have a radio interference

voltage level below 1000 micro volts at one MHz when subjected to 50 Hz AC voltage of 305 kV rms
line to ground for 400 kV under dry condition. The test procedure shall be in accordance with 1S:8263.
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PROJECT: PATRATU SUPER THERMAL POWER PROJECT EXPANSION PHASE-| (3X 800MW)

CUSTOMER: PATRATU VIDYUT UTPADAN NIGAM LTD. (PVUNL) (A Subsidiary of NTPC in

Joint Venture with JBVNL)

Technical Specification
Section-3: Project Details and General Specification

TB-397-316-000 Rev 00

SECTION-3

PROJECT DETAILS AND GENERAL SPECIFICATIONS

3.0 GENERAL
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, equipment and services covered under other sections of tender documents 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 prevail.
3.1 PROJECT DETAILS
Particular Details
a)| Customer Patratu Vidyut Utpadan Nigam Ltd (PVUNL) - A
Subsidiary of NTPC in Joint Venture with JBVNL.
b)| Engineer/Consultant/ Inspector NTPC Ltd.
c)| Project Title Patratu Super Thermal Power Project Expansion Phase
— 1 (3X 800MW) — 400kV GIS Switchyard at Patratu
STPP
d)| Project Location Place: Patratu
District: Ramgarh
State: Jharkhand
e)| Latitude & Longitude Latitudes and Longitudes of the site are as follows:
Corner name Latitude Longitude
Top Comer 233860 N | 85°17°515'F
Bottom Corner 23738125 N |85°17°27" E
Left Corner 237387225 N |85°17 106 E
Right Corner 23°38°40° N [85°1757 E
f)| Nearest Railway Station Patratu — At a distance of about 4 km on Barkakhana-
Barwadih Railway Line.
g)| Distance of project location from the | 4 km (approx.)
Railway station
h)| Nearest Major Town Ranchi
i) | Distance of the town from the project | 45 km
site
j) | Nearest commercial airport Birsa Munda Airport, Ranchi.
k)| Distance of airport from the project 45 km
site
SITE CONDITIONS (for design purposes)
a)| Design ambient temperature 50°C
b)] Maximum Relative humidity 95 %
c)| Height above mean sea level Less than 1000 meters
d)| Pollution Severity Heavily polluted

Section-3
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e)| Criteria for Wind Resistant design of
structures and equipment

Standard Applicable -

IS 875 (Part 3)

f)| Basic Wind speed “Vb” at ten meters | 39 m/ sec
above the mean ground level.

g)| Category of terrain Cat -2

h)| Risk Coefficient “K1” 1.06

3.1.1 SYSTEM PARAMETERS:

SI.No. Parameters 400 kV

1 Highest system voltage 420 kV rms

2 Lightning Impulse voltage +1425kVp

3 Switching impulse voltage +1050kVp

4 Power frequency withstand for 1 min (rms) 650 kV(rms)

5 Max. fault level (1 sec.) 63 KA

6 Minimum creepage distance 10500 mm

3.1.2 AUXILIARY POWER:

SI.No. | Nominal Connection | Variations | Frequency Phase Neutral
Voltage in Voltage

1 415V +10% 50 (+3% -5%) 3Phase , 4 Solidly Earthed

Wire
2 240V +10% 50 (+3% -5%) 1 phase Solidly Earthed

Combined variation of voltage and frequency shall be + 10%. Design fault level of 415V system shall
be restricted to 50kA rms for 1 second.

The operational limits for variation of DC voltage are (+) 10% to (-) 15%.

3.1.3 The various minimum heights of the AIS switchyard shall be as given below from plinth level:

Voltage

Equipment /1st Level

Line Take Off Gantry Height

Peak

400kV

8000mm

23000mm

8500mm

The minimum vertical distance from the bottom of the lowest porcelain part of the bushing, porcelain
enclosures or support insulators to the bottom of the equipment structure, where it rests on the
foundation pad shall be 2550mm.

The minimum height of intermediate gantry tower for 400kV wherever required shall be 25 m and the
peak (s) shall be of 8.5 m. The gantry width for 400kV AlIS shall be minimum 27m or as required to
meet the specified clearances.

3.1.4  The minimum clearances for 400kV switchyards shall be as given below:

Phase to earth clearance
Phase to phase clearance
Section clearance

Section-3

400kV

3500 mm
4000 mm
6500 mm
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3.2 INSTRUCTION TO BIDDERS:

The bidders shall submit the technical requirements, data and information as per the technical data
sheets, provided in Section-4.

The bidders shall furnish catalogues, engineering data, technical information, design documents,
drawings etc fully in conformity with the technical specification.

The supplier should be approved by Employer. If not, it is the responsibility of the vendor to be
assessed and approved Employer, before placement of order by BHEL. Any cost involved in vendor
assessment/approval must be borne by the vendor himself.

The Bidder's proposal shall be based upon the use of equipment and material complying fully with the
requirements specified herein. It is recognized that the Bidder may have standardized on the use of
certain components, materials, processes or procedures different than those specified herein. Alternate
proposals offering similar equipment based on the manufacturer's standard practice will also be
considered, provided the base offer is in line with technical specifications and such proposals meet the
specified design standards and performance requirement and are acceptable to the Purchaser.
Sufficient amount of information for justifying such proposals shall be furnished to Purchaser
alongwith the bid to enable the Purchaser to determine the acceptability of these proposals.

Wherever a material or article is specified or defined by the name of a particular brand, Manufacturer
or Vendor, the specific name mentioned shall be understood to be indicative of the function and
quality desired and not restrictive. Other manufacturer's products may be considered provided
sufficient information is furnished to enable the Employer to determine that the products proposed are
equivalent to those named.

Equipment furnished shall be complete in every respect with all mountings, fittings, fixtures and
standard accessories normally provided with such equipment and/ or needed for erection, completion
and safe operation of the equipment as required by applicable codes, though they may not have been
specifically detailed in the Technical Specifications unless included in the list of exclusions. Materials
and components not specifically stated in the specification but which are necessary for commissioning
and satisfactory operation of the switchyard unless specifically excluded shall be deemed to be
included in the scope of the specification and shall be supplied without any extra cost. All similar
standard components/parts of similar standard equipment under supply shall be inter-changeable with
one another.

The bidder shall supply type tested (including special tests as per tech. specification) equipment and
materials. The test reports shall be furnished by the bidder along with equipment/ material drawings. In
the event of any discrepancy in the test reports, (i.e., if any test report is not acceptable due to any
design/ manufacturing changes or due to non-compliance with the Technical Specification and/ or
applicable standard), the tests shall be carried out without any additional cost implication to the BHEL.
BHEL reserves the right to get any or all type/tests conducted/repeated.

3.3 CODES AND STANDARDS

In addition to the codes and standards specifically mentioned in the relevant technical specifications
for the equipment / plant / system, all equipment parts, systems and works covered under this
specification shall comply with all currently applicable statutory regulations and safety codes of the
Republic of India as well asof the locality where they will be installed, including the following :

a) Indian Electricity Act

b) Indian Electricity Rules
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c) Indian Explosives Act

d) Indian Factories Act and State Factories Act

e) Indian Boiler Regulations (IBR)

f) Regulations of the Central Pollution Control Board, India

g) Regulations of the Ministry of Environment & Forest (MoEF), Government of India
h) Pollution Control Regulations of Department of Environment, Government of India
i) State Pollution Control Board.

(j.) Rules for Electrical installation by Tariff Advisory Committee (TAC).

(k.) Building and other construction workers (Regulation of Employment and Conditions of services)
Act, 1996

() Building and other construction workers (Regulation of Employment and Conditions of services)
Central Rules, 1998

(m.) Explosive Rules, 1983

(n.) Petroleum Act, 1984

(0.) Petroleum Rules, 19786,

(p.) Gas Cylinder Rules, 1981

(9.) Static and Mobile Pressure Vessels (Unified) Rules, 1981

(r.) Workmen's Compensation Act, 1923

(s.) Workmen's Compensation Rules, 1924

(t.) NTPC Safety Rules for Construction and Erection

(u.) NTPC Safety Policy

(v.) Any other statutory codes / standards / regulations, as may be applicable.

Unless covered otherwise in the specifications, the latest editions (as applicable as on date of bid
opening: 03-March-2017), of the codes and standards given below shall also apply:

a) Bureau of Indian standards (BIS)

b) Japanese Industrial Standards (JIS)

c) American National Standards Institute (ANSI)

d) American Society of Testing and Materials (ASTM)

e) American Society of Mechanical Engineers (ASME)
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f) American Petroleum Institute (API)

g) Standards of the Hydraulic Institute , U.S.A.

h) International Organization for Standardization (ISO)

i) Tubular Exchanger Manufacturer's Association (TEMA)
j) American Welding Society (AWS)

k) National Electrical Manufacturers Association (NEMA)
I) National Fire Protection Association (NFPA)

m) International Electro-Technical Commission (IEC)

n) Expansion Joint Manufacturers Association (EJMA)

0) Heat Exchange Institute (HEI)

p) IEEE standard

g) JEC standard

Other International/ National standards such as DIN, VDI, BS, GOST etc. shall also be accepted for
only material codes and manufacturing standards, subject to the Employer's approval, for which the
Bidder shall furnish, adequate information to justify that these standards are equivalent or superior to
the standards mentioned above. In all such cases the Bidder shall furnish specifically the variations and
deviations from the standards mentioned elsewhere in the specification together with the complete
word to word translation of the standard that is normally not published in English.

As regards highly standardized equipment such as Steam Turbine and Generator, National
/International standards such as JIS, DIN, VDI, ISO, SEL, SEW, VDE, IEC & VGB shall also be
considered as far as applicable for Design, Manufacturing and Testing of the respective equipment.
However, for those of the above equipment not covered by these National / International standards,
established and proven standards of manufacturers shall also be considered.

In the event of any conflict between the codes and standards referred to in the above clauses and the
requirement of this specification, the requirement of Technical Specification shall govern.

In case of any change in codes, standards & regulations between 03-March-2017 and the date when
vendors proceed with fabrication, the Employer shall have the option to incorporate the changed
requirements or to retain the original standard. It shall be the responsibility of the Contractor to bring
to the notice of the Employer such changes and advise Employer of the resulting effect.

3.4 SERVICES TO BE PERFORMED BY THE EQUIPMENT BEING FURNISHED

The 400 kV system is being designed to limit the power frequency over voltage of 1.5 p.u. and the
switching surge over voltage to 2.5 p.u. In 400 kV system the initial value of temporary over voltage
could be 2.0 p.u. for 1-2 cycles. All the equipment/materials covered in this specification shall perform
all its function satisfactorily without undue strain, restrike etc. under such over voltage conditions.

All equipment shall also perform satisfactorily under various other electrical, electromechanical and
meteorological conditions of the site of installation. All equipment shall be able to withstand all
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external and internal mechanical, thermal and electromechanical forces due to various factors like
wind load, temperature variation, ice & snow (not applicable for this project), short circuit etc for the
equipment.

3.5 ENGINEERING DATA
3.5.1 Drawings

All drawings submitted by the supplier 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 equipment and
materials, clearances and spaces required for installation and interconnections between various
portions of equipment and any other information specifically requested in the specifications.

Each drawing submitted by the bidder (including those of sub-vendors) shall bear a title block at the
right hand bottom corner with clear mention of the name of the Employer, the system designation, the
specifications title, the specification number, the name of the Project, drawing number and revisions. If
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.

After the approval of the drawings, further work by the bidder shall be in strict accordance with these
drawings and no deviation shall be permitted without the written approval of the Purchaser, if so
required.

The review of these document/data/drawings by the purchaser will cover only general conformance of
the document/data/drawings to the specification and contract, interfaces with the equipment provided
under specification, external connections and of the dimensions which might affect plan layout. This
review by the purchaser may not indicate a thorough review of the dimensions, quantities and details
of the equipment, material, any devices or items indicated or the accuracy of the information
submitted. The review and/or approval by the purchaser shall not be considered by the bidder, as
limiting any of his responsibilities and liabilities for mistakes and deviations from the requirements,
specified under these specifications and documents.

All manufacturing, fabrication and execution of work in connection with the equipment/system prior
to the approval of the drawings shall be at the bidder's risk. The bidder is expected not to make any
changes in the design of the equipment /system, once they are approved by the Purchaser. However, if
some changes are necessitated in the design of the equipment/system at a later date, the bidder may do
s0, but such changes shall promptly be brought to the notice of the Purchaser indicating the reasons for
the change and get the revised drawing approved again in strict conformance to the provisions of the
Technical Specification. Approval of bidder’s drawing or work by the Purchaser shall not relieve the
bidder of any of his responsibilities and liabilities under the Contract.

All engineering data submitted by the contractor after final process including review and approval by
the purchaser shall form part of the contract document and the entire work performed under these
specifications shall be performed in strict conformity with technical specification, unless otherwise
expressly requested by the purchaser in writing.

3.5.2 Bidder’s Drawing Submission and Approval Procedure

The following procedure for submission and review/approval of the drawings, data reports,
information, etc. shall be followed by the bidder:
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a.

All data/information furnished by Vendor in the form of drawings, documents, Catalogues or in
any other form for Employer’s information/interface and/or review and approval are referred by
the general term “drawings”.

The “‘Master drawings list’ indicating titles, Drawing Number, Date of submission and approval
etc. shall be furnished by the bidder. This list shall be updated if required at suitable interval
during detailed engineering.

All drawings (including those of sub-vendor) shall bear at the right hand bottom corner the ‘title
plate’ with all relevant information duly filled in. The bidder shall furnish this format to his sub-
vendor along with his purchase order for sub-vendor’s compliance.

Contractor shall submit all the drawings in five (5) copies for review of Employer. Employer
shall forward their comments within four (4) weeks of receipt of drawings.

Upon review of each drawings, depending on the correctness and completeness of the drawings,
the same will be categorised and approval accorded in one of the following categories:

CATEGORY | Approved
CATEGORY Il Approved, subject to incorporation of comments/modification as
noted. Resubmit revised drawing incorporating the comments
CATEGORY Il Not approved. Resubmit revised drawings for Approval after
incorporating comments/modifications as noted
CATEGORY IV For information and records
Bidder shall resubmit the drawings approved under Category I, 111 within one (1) week of receipt

of comments on the drawings, incorporating all comments. Every revision of the drawing shall
bear a revision index wherein such revisions shall be highlighted in the form of description or
marked up in the drawing identifying the same with relevant revision number enclosed in a
triangle (e.g 1.2.3. etc.).

In case Bidder does not agree with any specific comment, he shall furnish the explanation for the
same to Employer for consideration. In all such cases Bidder shall necessarily enclose
explanations along with the revised drawing (taking care of balance comments) to avoid any
delay and/or duplication in review work.

It is the responsibility of the Bidder to get all the drawings approved in the Category | or 1V (as
the case may be) and complete engineering activities within the agreed schedule. Any delay
arising out of submission and modification of drawings shall not alter the contract completion
schedule.

Bidder shall not make any changes in the portions of the drawing other than those commented. If
changes are required to be made in the portions already approved, the Bidder shall resubmit the
drawings identifying the changes (along with reasons for changes) for Employer’s review and
approval. Drawings resubmitted shall show clearly the portions where the same are revised
marking the relevant revision numbers and Employer shall review only such revised
portion of documents.

As Built Drawings

After final acceptance of individual equipment / system by the Employer, the Bidder will update
all original drawings and documents for the equipment / system to “as built” conditions and
submit no. of copies as per clause 3.5.5.
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K.

Approval of drawings will not in any way relieve the Bidder of his obligations of furnishing the
equipment in accordance with the specification and shall not prevent subsequent rejection if such
equipment is later found to be defective.

3.5.3 Erection Drawings.

a.

Contractor shall furnish erection drawings for the guidance or commencement of erection or the
first shipment, whichever is earlier. These shall generally comprise of fabrication/assembly
drawings, various component/part details drawing, assembly, clearance data requirements, etc.
The drawings shall contain details of components/ equipment with identification number, match
marks, bill of materials, assembly procedures etc.

For all major equipment apart from above details, assembly sequence and
instructions with check-lists shall be furnished in the form of erection manuals.

3.5.4 Instruction Manual

a.

The Contractor shall submit to the Employer preliminary instruction manuals for all the
equipments for review. The final instructions manuals incorporating Employer’s comments and
complete in all respect shall be submitted at least sixty (60) days before the first shipment of the
equipment. The instruction manuals shall contain full details and drawings of all the equipments,
the transportation, storage, installation, testing, commissioning, operation and maintenance
procedures, etc. separately for each component/equipment along with log record format. These
instruction manuals shall be submitted in five (5) copies for approval.

If after commissioning and initial operation of the plant, the instruction manuals require any
modifications/additions/changes, the same shall be incorporated and the updated final instruction
manuals shall be submitted.

The operating and maintenance instructions together with drawings (other than shop drawings) of
the equipment, as completed, shall have sufficient details to enable the Employer to maintain,
dismantle, reassemble and adjust all parts of the equipment. They shall give a step by step
procedure for all operations likely to be carried out during the life of the plant/equipment,
including erection, testing, commissioning, operation, maintenance dismantling and repair. Each
manual shall also include a complete set of approved drawings together with performance/rating
curves of the equipment and test certificates, wherever applicable. The contract shall not be
considered completed for purpose of taking over until such instructions and drawings have been
supplied to the Employer.

A separate section of the manual shall be for each size/type of equipment and shall contain a
detailed description of construction and operation, together will all relevant pamphlets.

The manuals shall include the following
a) List of spare parts along with their drawing and catalogues and procedure for ordering spares.
b) Lubrication Schedule including charts showing lubrication checking, testing and replacement
procedure to be carried daily, weekly, monthly & at longer intervals to ensure trouble free
operation.

Where applicable, fault location charts shall be included to facilitate finding the cause of mal-
operation or break down.

A collection of the manufacturer’s standard leaflets will not accepted to be taken as a compliance
of this clause. The manual shall be specifically compiled for the concerned project.
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The Instruction Manuals shall comprise of the following:

3.5.4.1 Erection Manuals

The erection manuals shall be submitted atleast three (3) months prior to the commencement of

erection activities of particular equipment/system. The erection manual should contain the

following as a minimum.

a) Erection strategy.

b) Sequence of erection.

c) Erection instructions.

d) Critical checks and permissible deviation/tolerances.

e) List of tool, tackles, heavy equipments like cranes, dozers, etc.

f) Bill of Material

g) Procedure for erection and General Safety procedures to followed during erection/installation.

h) Procedure for initial checking after erection.

i) Procedure for testing and acceptance norms.

j) Procedure / Check list for pre-commissioning activities.

k) Procedure / Check list for commissioning of the system.

I) Safety precautions to be followed in electrical supply distribution during erection.

3.5.4.2 Operation and Maintenance Manuals

a) The manual shall be a two rim PVC bound stiff sided binder able to withstand constant usage
or where a thicker type is required it shall have locking steel pins, the size of the manual shall
not be larger than international size A3. The cover shall be printed with the Project Name,
Services covered and VVolume / Book number Each section of the manual shall be divided by a
stiff divider of the same size as the holder. The dividers shall clearly state the section number
and title. All written instructions within the manual not provided by the manufacturers shall be
typewritten with a margin on the left hand side.

b) The arrangement and contents of O & M manuals shall be as follows :

1) Chapter 1 - Plant Description : To contain the following sections specific to the
equipment/system supplied

(@) Description of operating principle of equipment / system with schematic drawing /
layouts.

(b) Functional description of associated accessories / controls. Control interlock
protection write up.
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(c) Integrated operation of the equipment along-with the intended system. (This is to
be given by the supplier of the Main equipment by taking into account the
operating instruction given by the associated suppliers).

(d) Exploded view of the main equipment, associated accessories and auxiliaries with
description. Schematic drawing of the equipment along-with its accessories and
auxiliaries.

(e) Design data against which the plant performance will be compared.

(f) Master list of equipment, Technical specification of the equipment/ system and
approved data sheets.

(9) Identification system adopted for the various components, (it will be of a simple
process linked tagging system).

(h) Master list of drawings (as built drawing - Drawings to be enclosed in a separate
volume).

2) Chapter 2 - Plant Operation : To contain the following sections specific to the equipment
supplied

Section-3

(@) Protection logics provided for the equipment along-with brief philosophy behind
the logic, Drawings etc.

(b) Limiting values of all protection settings.
(c) Various settings of annunciation/interlocks provided.

(d) Start-up and shut down procedure for equipment along-with the associated
systems in step mode.

(e) Do's and Don'ts related to operation of the equipment.

(F) Safety precautions to be taken during normal operation. Emergency instruction on
total power failure condition/lubrication failure/any other conditions.

(g) Parameters to be monitored with normal value and limiting values.
(h) Equipment isolating procedures.
(i) Trouble shooting with causes and remedial measures.

(i) Routine testing procedure to ascertain healthiness of the safety devices along-with
schedule of testing.

(k) Routine Operational Checks, Recommended Logs and Records
() Change over schedule if more than one auxiliary for the same purpose is given.
(m) Preservation procedure on long shut down.

(n) System/plant commissioning procedure.
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3) Chapter 3 - Plant Maintenance : To contain the following sections specific to the
equipment supplied

(@)

(b)

(©)

(d)

(€)

(f)

(9)
(h)

(i)

)
(k)
0]

Exploded view of each of the equipments. Drawings along-with bill of materials
including name, code no. & population.

Exploded view of the spare parts and critical components with dimensional
drawings (In case of Electronic cards, the circuit diagram to be given) and spare
parts catalogue for each equipment.

List of Special T/ P required for Overhauling /Trouble shooting including special
testing equipment required for calibration etc.

Stepwise dismantling and assembly procedure clearly specifying the tools to be
used, checks to be made, records to be maintained etc. Clearance to be maintained
etc.

Preventive Maintenance schedules linked with running hours/calendar period
along-with checks to be carried out.

Overhauling schedules linked with running hours/calendar period along-with
checks to be done.

Long term maintenance schedules

Consumables list along-with the estimated quantity required during normal
running and during maintenance like Preventive Maintenance and Overhauling.

List of lubricants with their Indian equivalent, Lubrication Schedule including
charts showing lubrication checking, testing and replacement procedure to be
carried daily, weekly, monthly & at longer intervals to ensure trouble free
operation and quantity required for complete replacement.

Tolerance for fitment of various components.

Details of sub vendors with their part no. in case of bought out items.

List of spare parts with their Part No, total population, life expediency & their
interchangeability with already supplied spares to NTPC.

(m) List of mandatory and recommended spare list along with manufacturing

(n)

(0)

drawings, material specification & quality plan for fast moving consumable
spares.

Lead time required for ordering of spares from the equipment supplier,
instructions for storage and preservation of spares.

General information on the equipment such as modification carried out in the
equipment from its inception, equipment population in the country / foreign
country and list of utilities where similar equipments have been supplied.

After finalization and approval of the Employer, the O & M Manuals shall be submitted as indicated in
table below. The Contract shall not be considered to be completed for purposes of taking over until the
final Instructions manuals (both erection and O & M manuals have been supplied to the Employer.

Section-3
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If after the commissioning and initial operation of the plant, the instruction manuals (Erection and /or
O &M manuals) require modifications/additions/ changes, the same shall be incorporated and the
updated final instruction manuals shall be submitted by the Contractor to the Employer for records and
number of copies shall be as mentioned in table below:

S.No. Description of Drgs/Docs No. of Prints No. of CD
ROMs/DVDs/Portable
Hard Disk
1 Erection Manual 4 Sets 2
2 Operation & Maintenance 1 Set 1
manual
i) First Submission
ii) Final Submission 4 Sets 2

3.5.5 Final Submission of drawings and documents:

The Bidder shall furnish the following after approval of all drawings /documents and test reports:

a.  List of drawings bearing the Employer’s and Contractor’s drawing number.

b. Six (6) bound sets along-with two (2) sets of CD-ROMs/ DVD/Portable hard disk of all final
drawings/documents.

c.  Bidder shall also furnish six (6) bound sets of all as-built drawings including the list of all as-built
drawings bearing drawing numbers. The Contractor shall also furnish two (2) sets of CD-ROMs/
DVD/Portable hard disk of all as-built drawings as decided by the Employer.

d. The Bidder shall also furnish four (4) copies and two (2) sets of CD-ROMs/ DVD/Portable hard
disk of instruction/ operations & maintenance manuals (after approval) for all the equipments.

3.5.6 TEST REPORTS

Two (2) copies of all test reports shall be supplied for approval before shipment of Equipment. The
report shall indicate clearly the standard value specified for each test to facilitate checking of the
reports. After final approval six (6) bound copies and two (2) sets of CD-ROMSs/ DVD/Portable hard
disk of all type and routine test reports shall be submitted to Employer.

3.6 MATERIAL /WORKMANSHIP

Where the specification does not contain references to workmanship, equipment, materials and
components of the covered equipment, it is essential 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 and shall ensure satisfactory performance throughout the service life.

In case where the equipment, materials or components are indicated in the specification as “similar” to
any special standard the purchaser shall decide upon the question of similarity. When required by the
specification or when required by the purchaser the contractor shall submit, for approval, all the
information concerning the materials or components to be used in manufacture. Machinery,
equipment, materials and components supplied, installed or used without such approval shall run the
risk of subsequent rejection, it being understood that the cost as well as the time delay associated with
the rejection shall be borne by the Contractor.

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
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designed to be consistent with its duty and suitable factors of safety subject to mutual agreements. 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 the 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 also be interchangeable and shall be made of
the same materials and workmanship as the corresponding parts of the equipment supplied under the
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.

The equipment offered in the bid only shall be accepted for supply, with the minimum modifications
as agreed/accepted.

3.7 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 equipment located in non-air-conditioned areas shall also be of same type.

SPACE HEATERS

The heaters shall be suitable for continuous operation at 240 V as supply voltage. On —off switch and fuse
shall be provided.

One or more adequately rated thermostatically connected heaters shall be supplied to prevent condensation
in any compartment. The heaters shall be installed in the compartment and electrical connections shall be
made sufficiently away from below the heaters 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 the air and shall
consist of coiled resistance wire centered in a metal sheath and completely encased in a highly compacted
powder of magnesium oxide or other material having equal heat conducting and electrical insulation
properties or they shall consist of resistance wire wound on a ceramic and completely covered with a
ceramic material to prevent any contact between the wire and the air. Alternatively, they shall consist of a
resistance wire mounted into a tubular ceramic body built into an envelope of stainless steel or the
resistance wire is wound on a tubular ceramic body and embedded in vitreous 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.

Control cubicles installed in air-conditioned area need not be provided with space heaters. These cubicles
shall, however, have space heaters in case of storage of cubicles for long duration.

FUNGI STATIC VARNISH

Besides the space heaters, special moisture and fungus resistance varnish shall be applied on 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 interfere with
the operation or performance of the equipment. Such surfaces or parts shall be protected against the
application of the varnish.
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Ventilation opening

In order to ensure adequate ventilation, compartments shall have ventilation openings provided with fine
wire mesh of brass to prevent the entry of insects and to reduce to a minimum the entry of dirt and dust.
Outdoor compartment openings shall be provided with shutter type blinds.

Degree of Protection

The enclosure of the Control Cabinets, Junction boxes and Marshalling Boxes, panels etc. to be installed
shall provide degree of protection as detailed here under:

Installed outdoor: IP- 55

Installed indoor in air conditioned area: IP-32

Installed in covered area: IP-52

Installed indoor in non air-conditioned area where possibility of entry of water is limited: IP-41.
For LT Switchgear (AC & DC distribution Boards) : IP-52

®Po0 o

The degree of protection shall be in accordance with IS: 13947 (Part —I) / IEC-947 (Part-1) / 1S 12063/IEC
529. Type test report for degree of protection test, on each type of the box shall be submitted for approval.

PRESERVATIVE SHOP COATING

All exposed metallic surfaces subject to corrosion shall be protected by shop application of suitable
coatings. All surfaces which will not be easily accessible after the shop assembly, shall be treated
beforehand and protected for the life of the equipment. All surfaces shall be thoroughly cleaned of all mill
scales, oxides and other coatings and prepared in the shop. The surfaces that are to be finish-painted after
installation or require corrosion protection until installation, shall be shop painted as per the requirements
covered in the relevant part of the Technical Specification.

Transformers and other electrical equipments, if included shall be shop finished with one or more coats of
primer and two coats of high grade resistance enamel. The finished colors shall be as per manufacturer's
standards, to be selected and specified by the Employer at a later date.

Shop primer for all steel surfaces which will be exposed to operating temperature below 95 degrees
Celsius shall be selected by the Bidder after obtaining specific approval of the Employer regarding the
quality of primer proposed to be applied. Special high temperature primer shall be used on surfaces
exposed to temperature higher than 95 degrees Celsius and such primer shall also be subject to the
approval of the Employer.

3.8 RATING PLATES, NAME PLATES AND LABELS

3.8.1 Each equipment shall have permanently attached to it in a conspicuous position, a rating plate
of non-corrosive material upon which shall be engraved manufacturer’s name, equipment, type
or serial number together with details of the ratings, service conditions under which the item of
plant in question has been designed to operate, and such diagram plates as may be required by
the Employer.

3.8.2 Such nameplates or labels shall be of white non-hygroscopic material with engraved black
lettering or alternately, in the case of indoor circuit breakers, starters, etc. of transparent plastic
material with suitably coloured lettering engraved on the back.

3.8.3 Each equipment shall be provided with nameplate or label designating the service of the
particular equipment. The inscriptions shall be approved by the Employer or as detailed in
appropriate section of the technical specifications.
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3.84

3.8.5

3.8.6

3.8.7

3.8.8

3.9

3.9.1

3.9.2

3.10

3.11

The rated current, extended current rating and rated thermal current shall be clearly indicated in
the name plate in case of current transformer.

Rated voltage, voltage factor and intermediate voltage shall be clearly indicated on the
nameplate in case of capacitor voltage transformer.

Each switch shall a clear inscription identifying its function. Switches shall also have a clear
inscription of each position indication.

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

All segregated phases of conductors or bus ducts, indoor or outdoor, shall be provided with
coloured phase plates to clearly identify the phase of the system.

GALVANISING:

All exposed ferrous parts shall be hot dip galvanised as per 1S:2629 & 1S:2633, Galvanising
shall be uniform, clean, smooth continuous and free from acid spots. Should the galvanising of
the sample be found defective, the entire batch of steel shall have to be re-galvanised at
bidder’s cost.

The amount of zinc deposit over threaded portion of the bolts, nuts and screws shall not be less
than 300 gms. per sq. meter of surface area. The amount of zinc deposit on washers shall not be
less than 340 gms. per sq. meter of surface area or a minimum of 30 microns. The threads shall
have extra deposit of zinc which shall be removed by die cutting after the completion of
galvanising. The removal of extra zinc shall be carefully done so that threads shall have the
required deposits of zinc on them as specified.

PAINTING

Unless explicitly stated in relevant chapters of the specification, the painting of all electrical
equipment shall be as follows:

Epoxy based with suitable additives. The thickness of finish coat shall be minimum 50 microns
(minimum total DFT shall be 100 microns). However in case electrostatic process of painting is
offered for any electrical equipment, minimum paint thickness of 50 microns shall be
acceptable for finish coat. Paint shade shall be as per technical specification.

QUALITY ASSURANCE PROGRAMME

3.11.1 The Bidder shall adopt suitable quality assurance programme to ensure that the equipment and

services under the scope of contract whether manufactured or performed within the Bidder’s
works or at his subcontractor’s premises or at the Employer’s site or at any other place of work
are in accordance with the specifications. Such programmes shall be outlined by the Contractor
and shall be finally accepted by the Employer/authorised representative after discussions before
the award of the contract. The QA programme shall be generally in line with 1ISO-9001/1S-
14001.

A quality assurance programme of the contractor shall generally cover the following:
i.  His organisation structure for the management and implementation of the proposed

quality assurance programme.
ii.  Quality System Manual
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iii.  Design Control System

iv.  Documentation Data Control System

v.  Qualification data for Bidder’s key Personnel.

vi.  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.

vii.  System for shop manufacturing and site erection controls including process controls
and fabrication and assembly controls.
viii.  Control of non-conforming items and system for corrective actions and
resolution of deviations.
iX.  Inspection and test procedure both for manufacture and field activities.

X.  Control of calibration and testing of measuring testing equipments.
xi.  System for Quality Audits.
xii.  System for identification and appraisal of inspection status.
xiii.  System for authorising release of manufactured product to the Employer.
xiv.  System for handling storage and delivery.
Xv.  System for maintenance of records, and
xvi.  Furnishing quality plans for manufacturing detailing out the specific quality control
procedure adopted for controlling the quality characteristics relevant to each item of
equipment/component as per format enclosed as Annexure-I.

3.12 GENERAL REQUIREMENTS - QUALITY ASSURANCE

3.12.1 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 Bidder 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 Bidder’s
responsibility to draw up and implement such programme duly approved by the Employer. The
detailed Quality Plans for manufacturing and field activities should be drawn up by the Bidder
and will be submitted to Employer for approval.

3.12.2 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 Bidder’s/ Sub-contractor’s/
sub-supplier's Quality Control Organisation, 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. The Quality Plan shall be
submitted on electronic media e.g. E-mail in addition to hard copy, for review. Once the same
is finalised, hard copies shall be submitted for approval. After approval the same shall be
submitted in compiled form on CD ROM.

3.12.3 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 Employer’s
approval without which manufacturer shall not proceed.

3.12.4 These approved documents shall form a part of the contract. In these approved Quality Plans,
Employer shall identify customer hold points (CHP), i.e. test/checks which shall be carried out
in presence of the Employer’s Project Manager or his authorised representative and beyond
which the work will not proceed without consent of Employer/Authorised representative in
writing. All deviations to this specification, approved quality plans and applicable standards
must be documented and referred to Employer along with technical justification for approval
and dispositioning.

Section-3 Page 16 of 31



PROJECT: PATRATU SUPER THERMAL POWER PROJECT EXPANSION PHASE-| (3X 800MW)

CUSTOMER: PATRATU VIDYUT UTPADAN NIGAM LTD. (PVUNL) (A Subsidiary of NTPC in
Joint Venture with JBVNL)

Technical Specification TB-397-316-000 Rev 00
Section-3: Project Details and General Specification

3.12.5 No material shall be despatched from the manufacturer’s works before the same is accepted
subsequent to pre-despatch final inspection including verification of records of all previous
tests/inspections by Employer’s Project Manager/Authorised representative and duly authorised
for despatch by issuance of Material Dispatch Clearance Certificate (MDCC).

3.12.6 All material used for equipment manufacture including casting and forging etc. shall be of
tested quality as per relevant codes/standards. Details of results of the tests conducted to
determine the mechanical properties, chemical analysis and details of heat treatment procedure
recommended and actually followed shall be recorded on certificates and time temperature
chart. Tests shall be carried out as per applicable material standards and/or agreed details.

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

3.12.8 All welding/brazing procedures shall be submitted to the Employer or its authorised
representative for approval prior to carrying out the welding/brazing.

3.12.9 All brazers, welders and welding operators employed on any part of the contract either in
Bidder’s/his sub-contractor’s works or at site or elsewhere shall be qualified as per ASME
Section-1X or BS-4871 or other equivalent International Standards acceptable to the Employer.

3.12.10 Test results or qualification tests and specimen testing shall be furnished to the Employer for
approval. However, where required by the Employer, tests shall be conducted in presence of
Employer/authorised representative.

3.12.11 For all pressure parts and high pressure piping welding, the latest applicable requirements of
the IBR (Indian Boiler Regulations) shall also be essentially complied with. Similarly, any
other statutory requirements for the equipments/systems shall also be complied with. On all
back-gauged welds MPI/LPI shall be carried before seal welding.

3.12.12 All the heat treatment results shall be recorded on time temperature charts and verified with
recommended regimes.

3.12.13 No welding shall be carried out on cast iron components for repair.

3.12.14 Unless otherwise proven and specifically agreed with the Employer, welding of dissimilar
materials and high alloy materials shall be carried out at shop only.

3.12.15 All non-destructive examination shall be performed in accordance with written procedures as
per International Standards. The NDT operator shall be qualified as per SNT-TC-1A (of the
American Society of non-destructive examination). NDT shall be recorded in a report which
includes details of methods and equipment used, result/evaluation, job data and identification of
personnel employed and details of co-relation of the test report with the job. In general all
plates of thickness greater than 40mm & for pressure parts plates of thickness equal to or
greater than 25mm shall be ultrasonically tested otherwise as specified in respective equipment
specification. All bar stock/Forging of diameter equal to or greater than 40mm shall be
ultrasonically tested.

3.12.16 The Bidder shall list out all major items/ equipment/ components to be manufactured in house
as well as procured from sub-contractors (BOI). All the subcontractor proposed by the
Contractor for procurement of major bought out items including castings, forging, semi-
finished and finished components/equipment etc., list of which shall be drawn up by the Bidder
and finalised with the Employer, shall be subject to Employer's approval. The Bidder’s
proposal shall include vendor’s facilities established at the respective works, the process
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capability, process stabilization, QC systems followed, experience list, etc. along with his own
technical evaluation for identified subcontractors enclosed and shall be submitted to the
Employer for approval within the period agreed at the time of pre-awards discussion and
identified in "DR" category prior to any procurement. Such vendor approval shall not relieve
the Bidder from any obligation, duty or responsibility under the contract.

3.12.17 For components/equipment procured by the Bidders for the purpose of the contract, after
obtaining the written approval of the Employer, the Bidder’s purchase specifications and
inquiries shall call for quality plans to be submitted by the suppliers. The quality plans called
for from the subcontractor shall set out, during the various stages of manufacture and
installation, the quality practices and procedures followed by the vendor’s quality control
organisation, the relevant reference documents/standards used, acceptance level, inspection of
documentation raised, etc.

3.12.18 Employer reserves the right to carry out quality audit and quality surveillance of the systems
and procedures of the Bidder’s or their sub-contractor’s quality management and control
activities. The Bidder shall provide all necessary assistance to enable the Employer carry out
such audit and surveillance.

3.12.19 The Bidder shall carry out an inspection and testing programme during manufacture in his
work and that of his sub-contractor’s and at site to ensure the mechanical accuracy of
components, compliance with drawings, conformance to functional and performance
requirements, identity and acceptability of all materials parts and equipment. Bidder shall carry
out all tests/inspection required to establish that the items/equipments conform to requirements
of the specification and the relevant codes/standards specified in the specification, in addition to
carrying out tests as per the approved quality plan.

3.12.20 Quiality audit/surveillance/approval of the results of the tests and inspection will not, however,
prejudice the right of the Employer to reject the equipment if it does not comply with the
specification when erected or does not give complete satisfaction in service and the above shall
in no way limit the liabilities and responsibilities of the Bidder in ensuring complete
conformance of the materials/equipment supplied to relevant specification, standard, data
sheets, drawings, etc.

3.12.21 For all spares and replacement items, the quality requirements as agreed for the main
equipment supply shall be applicable.

3.12.22 Repair/rectification procedures to be adopted to make the job acceptable shall be subject to the
approval of the Employer/ authorised representative.

3.12.23 Environmental Stress Screening

All solid state electronic system / equipment / sub assembly shall be free from infant mortile
components. For establishing the compliance to this requirement, the Bidder / sub — contractor
should meet the following.

1. The Bidder / Sub — contractor shall furnish the established procedure being followed for
eliminating infant mortile components. The procedure followed by the Contractor / Sub —
contractor should be substantiated along with the statistical figures to validate the
procedure being followed. The necessary details as required under this clause shall be
furnished at the stage of QP finalization.

Or
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In case the Bidder / Sub — contractor do not have any established procedure to eliminate
infant mortile components then two or 10% whichever is less, most densely populated
Panels shall be tested for Elevated Temperature Cycle Test as per the following procedure.

Elevated Temperature Test Cycle

During the elevated temperature test which shall be for 48 hours, the ambient temperature
shall be maintained at 50° C. The equipment shall be interconnected with devices and kept
under energized conditions so as to repeatedly perform all operations it is expected to
perform in actual service with load on various components being equal to those which will
be experienced in actual service.

During the elevated temperature test the cubicle doors shall be closed (or shall be in the
position same as they are supposed to be in the field) and inside temperature in the zone of
highest heat dissipating components / modules shall be monitored. The temperature rise
inside the cubicle should not exceed 10° C above the ambient temperature at 50° C.

In case of any failure during the test cycle, the further course of action should be mutually
discussed for demonstrating the intent of the above requirement.

Burn In Test Cycle

The test shall be conducted on all the panels fully assembled and wired including the
panels having undergone the above mentioned elevated temperature test.

The period of Burn in Test Cycle shall be 120 hrs and process shall be similar to the
elevated temperature test as above except that the temperature shall be reduced to the
ambient temperature prevalent at that time.

During the above tests, the process I/0 and other load on the system shall be simulated by
simulated inputs and in the case of control systems, the process which is to be controlled
shall also be simulated. Testing of individual components or modules shall not be
acceptable.

During the Burn in Test the cubicle doors shall be closed (or shall be in the position same
as they are supposed to be in the field) and inside temperature in the zone of highest heat
dissipating components / modules shall be monitored. The temperature rise inside the
cubicle should not exceed 10° C above the ambient temperature.

The Bidder / Sub-contractor shall carry out routine test on 100% item at Bidder’s / sub-
contractor's works. The quantum of check / test for routine & acceptance test by employer
shall be generally as per criteria / sampling plan defined in referred standards. Wherever
standards have not been mentioned quantum of check / test for routine / acceptance test
shall be as agreed during detailed engineering stage.

3.13 QUALITY ASSURANCE DOCUMENTS
The Contractor shall be required to submit two hard copies and two sets on CDROM of the

following Quality Assurance Documents as identified in respective quality plan with tick
(V) mark.
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3.13.1

3.13.2

3.14

Each QA Documentation shall have a project specific Cover Sheet bearing name &
identification number of equipment and including an index of its contents with page control
on each document.

The QA Documentation file shall be progressively completed by the Supplier’s sub-supplier
to allow regular reviews by all parties during the manufacturing.

The final quality document will be compiled and issued at the final assembly place of
equipment before dispatch. However CD-Rom may be issued not later than three weeks.

Typical contents of Quality Assurance Document are as below:-

i)  Quality Plan,

ii)  Material mill test reports on components as specified by the specification and
approved Quality Plans.

iii) Manufacturer / works test reports/results for testing required as per applicable
codes and standard referred in the specification and approved Quality Plans.

iv) Non-destructive examination results /reports including radiography
interpretation reports. Sketches/drawings used for indicating the method of
traceability of the radiographs to the location on the equipment.

v)  Heat Treatment Certificate/Record (Time- temperature Chart)

vi) All the accepted Non-conformance Reports (Major/Minor) / deviation, including
complete technical details / repair procedure).

vii) CHP / Inspection reports duly signed by the Inspector of the Employer and
Contractor for the agreed Customer Hold Points.

viii) Certificate of Conformance (COC) whoever applicable.

ixX) MDCC

Before dispatch/ commissioning of any equipment, the Supplier shall make sure that the
corresponding quality document or in the case of protracted phased deliveries, the applicable
section of the quality document file is completed. The supplier will then notify the Inspector
regarding the readiness of the quality document (or applicable section) for review.

i) If the result of the review carried out by the Inspector of the Quality document (or
applicable section) is satisfactory, the Inspector shall stamp the quality document
(or applicable section) for release.

ii) If the quality document is unsatisfactory, the Supplier shall endeavour to correct
the incompleteness, thus allowing to finalize the quality document (or applicable
section) by time compatible with the requirements as per contract documents.
When it is done, the quality document (or applicable section) is stamped by the
Inspector.

iii) If a decision is made for dispatch, whereas all outstanding actions cannot be
readily cleared for the release of the quality document by that time, the supplier
shall immediately, upon shipment of the equipment, send a copy of the quality
document Review Status signed by the Supplier Representative to the Inspector
and notify of the committed date for the completion of all outstanding actions &
submission. The Inspector shall stamp the quality document for applicable section
when it is effectively completed. The submission of QA documentation package
shall not be later than 3 weeks after the dispatch of equipment.

TRANSMISSION OF QUALITY DOCUMENTS

As a general rule, two hard copies of the quality document and Two CD ROMs shall be issued
to the Employer on release of QA Documentation by Inspector. One set of quality document
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3.15

3.15.1

3.15.2

3.15.3

3.15.4

3.15.5

3.15.6

shall be forwarded to Corporate Quality Assurance Department and other set to respective
Site.

For the particular case of phased deliveries, the complete quality document to the Employer
shall be issued not later than 3 weeks after the date of the last delivery similarly as stated
above.

INSPECTION, TESTING & INSPECTION CERTIFICATE

The word “Inspector’ shall mean the Project Manager and/or his authorised representative
and/or an outside inspection agency acting on behalf of the Employer to inspect and examine
the materials and workmanship of the works during its manufacture or erection.

The Project Manager or his duly authorised representative and/or an outside inspection
agency acting on behalf of the Employer 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
Bidder shall obtain for the Project Manager and for his duly authorised representative
permission to inspect as if the works were manufactured or assembled on the Bidder’s own
premises or works.

The Bidder shall give the Project Manager/Inspector fifteen (15) days written notice of any
material being ready for testing. Such tests shall be to the Bidder’s account except for the
expenses of the Inspector’s. The Project Manager/Inspector, unless the witnessing of the
tests is virtually waived and confirmed in writing, will attend such tests within fifteen (15)
days of the date on which the equipment is noticed as being ready for test/inspection failing
which the Bidder 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 two (2) copies.

The Project Manager or Inspector shall within fifteen (15) days from the date of inspection
as defined herein give notice in writing to the Bidder, 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 Bidder shall give due consideration to such objections and shall either make
modifications that may be necessary to meet the said objections or shall inform in writing to
the Project Manager/Inspector giving reasons therein, that no modifications are necessary to
comply with the contract.

When the factory tests have been completed at the Bidder’s or subcontractor’s works, the
Project Manager /Inspector shall issue a certificate to this effect fifteen (15) days after
completion of tests but if the tests are not witnessed by the Project Manager /Inspectors, the
certificate shall be issued within fifteen (15) days of the receipt of the Contractor’s test
certificate by the Project Manager /Inspector. Project Manager /Inspector to issue such a
certificate shall not prevent the Bidder from proceeding with the works. The completion of
these tests or the issue of the certificates shall not bind the Employer to accept the equipment
should it, on further tests after erection be found not to comply with the contract.

In all cases where the contract provides for tests whether at the premises or works of the
Bidder or any sub-contractor, the Bidder, except where otherwise specified shall provide
free of charge such items as labour, material, electricity, fuel, water, stores, apparatus and
instruments as may be reasonably demanded by the Project Manager /Inspector or his
authorised representatives to carry out effectively such tests on the equipment in accordance
with the Bidder and shall give facilities to the Project Manager/Inspector or to his authorised
representative to accomplish testing.
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3.15.7

3.15.8

3.15.9

3.16

3.17

3.17.1

3.17.2

3.17.3

3.17.4

3.17.5

The inspection by Project Manager / Inspector and issue of Inspection Certificate thereon
shall in no way limit the liabilities and responsibilities of the Contractor in respect of the
agreed Quality Assurance Programme forming a part of the contract.

To facilitate advance planning of inspection in addition to giving inspection notice, the
Bidder 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.

All inspection, measuring and test equipments used by contractor shall be calibrated
periodically depending on its use and criticality of the test/measurement to be done. The
Bidder shall maintain all the relevant records of periodic calibration and instrument
identification, and shall produce the same for inspection by NTPC. Wherever asked
specifically, the contractor shall re-calibrate the measuring/test equipments in the presence
of Project Manager / Inspector.

PACKAGING & TRANSPORTATION

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.
While packing all the materials, the limitation from the point of view of the sizes of railway
wagons available in India should be taken account of. The Bidder shall be responsible for any
loss or damage during transportation, handling and storage due to improper packing. The
Bidder shall ascertain the availability of Railway wagon sizes from the Indian Railways or any
other agency concerned in India well before effecting despatch of equipment. Before despatch
it shall be ensured that complete processing and manufacturing of the components is carried out
at shop, only restricted by transport limitation, in order to ensure that site works like grinding,
welding, cutting & preassembly to bare minimum. The Employer's Inspector shall have right to
insist for completion of works in shops before despatch of materials for transportation.

CLAMPS AND CONNECTORS INCLUDING TERMINAL CONNECTORS

The material of clamps and connectors shall be Aluminium alloy casting conforming to
designation A6 of 1S:617 for connecting to equipment terminals and conductors of
aluminium. In case the terminals are of copper, the same clamps/connectors shall be used
with 2mm thick bimetallic liner.

The material of clamps and connectors shall be Galvanised mild steel for connecting to
shield wire.

Bolts, nuts and plain washers shall be hot dip galvanised mild steel for sizes M12 and above.
For sizes below M12, they shall be electro-galvanised mild steel. The spring washers shall
be electro-galvanised mild steel.

All castings shall be free from blow holes, surface blisters, cracks and cavities. All sharp
edges and corners shall be rounded off to meet specified corona and radio interference
requirements.

They shall have same current rating as that of the connected equipment. All current carrying
parts shall be at least 10 mm thick. The connectors shall be manufactured to have minimum
contact resistance.

Section-3 Page 22 of 31



PROJECT: PATRATU SUPER THERMAL POWER PROJECT EXPANSION PHASE-| (3X 800MW)

CUSTOMER: PATRATU VIDYUT UTPADAN NIGAM LTD. (PVUNL) (A Subsidiary of NTPC in
Joint Venture with JBVNL)

Technical Specification TB-397-316-000 Rev 00
Section-3: Project Details and General Specification

3.17.6  Flexible connectors, braids or laminated strips shall be made up of copper/aluminium.

3.17.7  Current rating and size of terminal/conductor for which connector is suitable shall be put on
a suitable sticker on each component which should last atleast till erection time.

3.18 SPACERS

3.18.1 Spacers shall conform to IS: 10162. They shall be of non-magnetic material except nuts and
bolts, which shall be of hot dip galvanised mild steel.

3.18.2  Spacers shall generally meet the requirements of clamps and connectors as specified above.
Its design shall take care of fixing and removing during installation and maintenance.

3.18.3 In addition to the type tests as per IS: 10162, clamp slip test should have been conducted. In
this test the sample shall be installed on test span of twin/quad bundle string at a tension of
44.2kN (4500 kg). One of the clamps when subjected to a longitudinal pull of 2.5kN (250
kg) parallel to the axis of conductor shall not slip, i.e. permanent displacement between
conductor and clamp after test shall not exceed 1.0 mm. This test should have been
performed on all other clamps of the sample.

3.19 BUSHINGS, HOLLOW COLUMN INSULATORS, SUPPORT INSULATORS, AND DISC
INSULATORS

3.19.1  Bushings shall be manufactured and tested in accordance with IS: 2099 & IEC: 60137 while
hollow column insulators shall be manufactured and tested in accordance with IEC62155/1S
5284. The support insulators shall be manufactured and tested as per IS: 2544/IEC
60168/IEC 60273. The insulators shall also conform to IEC 60815 as applicable having
alternate long and short sheds.
Support insulators/ bushings/ hollow column insulators shall be designed to have ample
insulation, mechanical strength and rigidity for the conditions under which they will be used.

3.19.2 Porcelain used shall be homogenous, free from laminations, cavities and other flaws or
imperfections that might affect the mechanical or dielectric quality and shall be thoroughly
vitrified, tough and impervious to moisture.

3.19.3  Glazing of the porcelain shall be uniform brown in colour, free form blisters, burns and
other similar defects.

3.19.4  The design of the insulator shall be such that stresses due to expansion and contraction in
any part of the insulator shall be lead to deterioration. All ferrous parts shall be hot dip
galvanised.

3.19.5  Post type insulators shall consist of a porcelain part permanently secured in metal base to be
mounted on supporting structures. They shall be capable of being mounted upright. They
shall be designed to withstand all shocks to which they may be subjected to during operation
of the associated equipment.

3.19.6  Bushing porcelain shall be robust and capable of withstanding the internal pressures likely to
occur in service. The design and location of clamps, the shape and the strength of the
porcelain flange securing the bushing to the tank shall be such that there is no risk of
fracture. All portions of the assembled porcelain enclosures and supports other than gaskets,
which may in any way be exposed to the atmosphere shall be composed of completely non
hygroscopic material such as metal or glazed porcelain.
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3.19.7  All iron parts shall be hot dip galvanised and all joints shall be air tight. Surface of joints
shall be trued, porcelain parts by grinding and metal parts by machining. Insulator/ bushing
design shall be such as to ensure a uniform compressive pressure on the joints.

3.19.8  In accordance with the requirement stipulated elsewhere, bushing, hollow column insulators
and support insulators shall conform to type tests and shall be subjected to routine tests and
acceptance test/sample test in accordance with relevant standards.

3.20 CONTROL CABINETS, JUNCTION BOXES, TERMINAL BOXES & MARSHALLING
BOXES FOR OUTDOOR EQUIPMENT.

3.20.1  All types of control cabinets, junction boxes, marshaling boxes, lighting panels, terminal
boxes, operating mechanism boxes, Kiosks etc. shall generally conform to 1S:5039, 1S:8623
and IEC:60439 as applicable.

3.20.2  They shall be of Stainless steel or Aluminium. The thickness of Stainless steel shall be
minimum 1 mm. The thickness of aluminium shall be minimum 3 mm and shall provide
rigidity. Top of the boxes shall be sloped towards the rear of the box.

3.20.3 BAY MARSHALLING BOX

Bay Marshaling Box located at a convenient location to receive and distribute cables shall be provided
as required. It shall meet all the requirements as specified for cabinets/boxes.

It shall have three separate distinct compartments for following purposes:

- To receive two incoming 415V, three phase, AC supplies controlled by 100A four pole MCBs with
auto changeover provision, and to distribute five (5) three phase ac supplies controlled by 32A four
pole MCB:s. It shall also be provided with 63A, 3 phase 4 pin industrial grade receptacle with rotary
switch.

- To receive three phase incoming from first compartment and to distribute ten (10) single phase ac
supplies controlled by 16A two pole MCBs.

- 150 nos. terminal blocks in vertical formation for interlocking facility.
3.204 AUXILIARY SWITCH
The auxiliary switch shall conform of following type tests:

a) Electrical endurance test - A minimum of 1000 operations for 2A. D.C. with a time constant
greater than or equal to 20 milliseconds with a subsequent examination of mV drop/ visual
defects/ temperature rise test.

b) Mechanical endurance test - A minimum of 5000 operations with a subsequent checking of
contact pressure test/ visual examination

c) Heat run test on contacts

d) IR/HV test, etc.
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3.21

3.21.1

3.21.2

3.22

3.22.1

3.22.2

3.22.3

3.22.4

3.22.5

3.22.6

3.23

CABLE GLANDS AND LUGS/FERRULES

Cable shall be terminated using double compression type cable glands. Testing requirements
of Cable glands shall conform to BS:6121 and gland shall be of robust construction capable
of clamping cable and cable armour (for armoured cables) firmly without injury to
insulation. Cable glands shall be made of heavy duty brass machine finished and nickel
chrome plated. Thickness of plating shall not be less than 10 micron. All washers and
hardware shall also be made of brass with nickel chrome plating Rubber components shall
be of neoprene or better synthetic material and of tested quality. Cable glands shall be
suitable for the sizes of cable supplied/erected.

Cable lugs/ferrules for power cables shall be tinned copper solderless crimping type suitable
for aluminium compacted conductor cables. Cable lugs and ferrules for control cables shall
be tinned copper type. The cable lugs for control cables shall be provided with insulating
sleeve and shall suit the type of terminals provided on the equipments. Cable lugs and
ferrule shall conform to DIN standards.

CONDUITS, PIPES AND ACCESSORIES

The bidder shall supply and install all rigid conduits, mild steel pipes, flexible conduits,
hume pipes, etc. including all necessary sundry materials, such as tees, elbows, check nuts,
bushing reduces, enlargers, wooden plugs, coupling caps, nipples, gland sealing fittings, pull
boxes, etc.

The size of the conduit/pipe shall be selected to limit the fill to a maximum of 40%. All
conduits/pipes shall have their ends closed by caps until cables are pulled. After cables are
pulled, the ends of conduits/pipes shall be sealed in an approved manner to prevent damage
to threaded portions and en- trance of moisture and foreign materials.

PVC conduits shall be of high impact, heavy gauge (at least class 2) conduit conforming to
BS-4607.

The outer surface of the steel conduits shall be coated with hot-dip zinc and chromate
conversion coatings. The inner surface shall have silicone epoxy ester coating for easy cable
pulling. Mild steel pipes shall be hot-dip galvanized. All rigid conduits/pipes shall be of a
reputed make.

The hume pipes and accessories shall be of reinforced concrete conforming to class NP2 of
I1S-458. All tests on hume pipes shall be conducted as per 1S-458.

Flexible conduits shall be of heat-resistant lead coated steel, water-leak, fire and rust proof.

MOTORS

The voltage level for motors shall be as follows:

a) Upto 0.2 KW : Single phase 240V AC / 3 phase 415V AC
b) Above 0.2 KW and upto 200 KW : 3 phase, 415V AC

c) Above 200 KW and upto 1500 KW : 3 phase, 3.3 kV AC

d) Above 1500 KW (11 kv

The bidder may adopt 415V/3.3 KV for the drives rated in the range of 160-210 KW.
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The voltage rating of the drives indicated above is for basic guideline.

3.23.1 All motors shall conform to IEC-60034-5 / IS Standard and with principal dimensions
in accordance with IEC 60072-1 (1991), IEC 60072-2 (1990) and IEC 60072-3 (1994).

3.23.2 All equipment shall be suitable for rated frequency of 50 Hz with a variation of +3% &
-5%, and 10% combined variation of voltage and frequency unless specifically brought
out in the specification

3.23.3 Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.
3.23.4 Degree of Protection
Degree of protection for various enclosures as per IEC60034-05 shall be as follows:

Indoor motors - IP 54

Outdoor motors - IP 55

Cable box-indoor area - IP 54
Cable box-Outdoor area - IP 55

3.23.5 Type:
AC Motors:

a) Squirrel cage induction motor suitable for direct-on-line starting.

b) Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient
temperature), shall be Premium Efficiency class-IE3, conforming to IS 12615, or
IEC:60034-30.

c) Crane duty motors shall be squirrel cage Induction motor as per the requirement.

d) Motor operating through variable frequency drives shall be suitable for inverter
duty. Also these motors shall comply the requirements stipulated in IEC: 60034-
18-41 and IEC: 60034-18-42 as applicable.

DC Motors Shunt wound

3.24  AUXILIARY SWITCH

The auxiliary switch shall conform of following type tests:

a) Electrical endurance test - A minimum of 1000 operations for 2A. D.C. with a time constant
greater than or equal to 20 milliseconds with a subsequent examination of mV drop/ visual
defects/ temperature rise test.

b) Mechanical endurance test - A minimum of 5000 operations with a subsequent checking of
contact pressure test/ visual examination

c) Heat run test on contacts

d) IR/HV test, etc.

3.25 LAMPS AND SOCKETS

3.25.1 Lamps:
All incandescent lamps shall use a socket base as per 1S-1258, except in the case of signal
lamps.

3.25.2 Sockets
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3.25.3

3.26

3.27

3.10.1

3.28

All sockets (convenience outlets) shall be suitable to accept both 5 Amp & 15 Amp pin round
Standard Indian plugs. They shall be switched sockets with shutters.

Hand Lamp:

A 240 Volts, single Phase, 50 Hz AC plug point shall be provided in the interior of each
cubicle with ON-OFF Switch for connection of hand lamps.

SWITCHES & FUSES:

Each control panel shall be provided with necessary arrangements for receiving, distributing,
isolating and fusing of DC and AC supplies for various control, signaling, lighting and space
heater circuits. The incoming and sub-circuits shall be separately provided with switch-fuse
units. Selection of the main and sub-circuit fuse ratings shall be such as to ensure selective
clearance of sub-circuit faults. Potential circuits for relaying and metering shall be protected by
HRC fuses.

All fuses shall be of HRC cartridge type conforming to 1S 9228 mounted on plug-in type fuse
bases. Miniature circuit breakers with thermal Protection and alarm contacts will also be
accepted. All accessible live connection to fuse bases shall be adequately shrouded. Fuses
shall have operation indicators for indicating blown fuse condition. Fuse carrier base shall have
imprints of the fuse rating and voltage.

All control switches shall be of rotary type. Toggle/piano switches shall not be accepted.

TYPE, ROUTINE & ACCEPTANCE TESTS:
TYPE TEST REQUIREMENTS FOR EQUIPMENTS OTHER THAN GIS

a) All equipments to be supplied shall be of type tested design. During detail engineering, the
bidder shall submit for Owner’s approval the reports of all the type tests as listed in this
specification and carried out not earlier than ten years prior to the date of techno-
commercial bid opening (03-March-2017). These reports should be for the test conducted
on the equipment similar to those proposed to be supplied under this contract and the
test(s) should have been either conducted at an independent laboratory or should have
been witnessed by a Client.

b) However if contractor is not able to submit report of the type test(s) conducted not earlier
than ten years prior to the date of techno-commercial bid opening (03-March-2017)., or in
the case of type test report(s) are not found to be meeting the specification requirements,
the bidder shall conduct all such tests under this contract at no additional cost to the owner
either at third party lab or in presence of client/ owners representative and submit the
reports for approval.

c) All acceptance and routine tests as per the specification and relevant standards shall be
carried out. Charges for these shall be deemed to be included in the equipment price.

CORONA AND RIV TESTS AND SEISMIC WITHSTAND TEST:

a) The corona and RIV tests shall confirm to the requirements as per Annexure A.
b) The seismic withstand test for shall conform to requirements as per Annexure B.
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3.29  Enclosures:

ANNEXURE- A - CORONA AND RADIO INTERFERENCE VOLTAGE (RIV) TEST
ANNEXURE- B - SEISMIC WITHSTAND TEST

ANNEXURE- | - MQP (NTPC format)

ANNEXURE- Il - QUALITY ASSURANCE FOR SWITCHYARD

o
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ANNEXURE - A

CORONA AND RADIO INTERFERENCE VOLTAGE (RIV) TEST

1.0

2.0

3.0

3.1

3.2

3.3

3.4

3.5

3.6

4.0

General

Unless otherwise stipulated, all equipment together with its associated connectors where
applicable shall be tested for external corona both by observing the voltage level for the
extinction of visible corona under falling power frequency voltage and measurement of radio
interference voltage ( RIV).

Test Levels

The test voltage levels for measurement of external RIV and for corona extinction voltage are
listed under the relevant clauses of the specification.

Test Methods for RIV (400kV):

RIV tests shall be made according to measuring circuit as per International Special committee
on Radio Interference ( CISPR) Publication 16 -1 ( 1993) Part — I. The measuring circuit shall
preferably be tuned to frequency with 10 % of 0.5 MHz but other frequencies in the range of
0.5 MHZ to 2 MHz may be used, the measuring frequency being recorded. The result shall be
in microvolts.

Alternatively, RIV tests shall be in accordance with NEMA standard Publication No. 107 —
1964 except otherwise noted herein.

In measurement of RIV temporary additional external corona shielding may be provided. In
measurement of RIV only standard fittings of identical type supplied with the equipment and a
simulation of the connections as used in the actual installation will be permitted in the vicinity
within 3.5 meters of terminals.

Ambient noise shall be measured before and after each series of tests to ensure that there is no
variation in ambient noise level. If variation is present, the lowest ambient noise level will
form basis for the measurements. RIV levels shall be measured at increasing and decreasing
voltages of 85%, 100%, 115% and 130% for the specified RIV test voltage for all equipment
unless otherwise specified. The specified RIV test voltage for 765kV, 400kV, 220kV &
132kV is listed in the detailed specification together with maximum permissible RIV level in
microvolts.

The metering instruments shall be as per CISPR recommendations or equivalent device so
long as it has been used by other testing authorities.

The RIV measurement may be made with a noise meter. A calibration procedure of the
frequency to which noise meter shall be tuned shall establish the ratio of voltage at the high
voltage terminal to the voltage read by the noise meter.

Test Methods for visible Corona (400kV AlS only)

The purpose of this test is to determine the corona extinction voltage of the apparatus,
connectors etc. The test shall be carried out in the same manner as RIV test described above
with the exception that RIV measurements are not required during test and a search technique
shall be used near the onset and extinction voltage, when the test voltage is raised and lowered
to determine their precise values. The test voltage shall be raised to 130 % of RIV test voltage
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ANNEXURE - A

and maintained there for five minutes. In case corona inception does not take place at 130 %,
the voltage level shall be raised till inception of corona or rated voltage whichever is lower.
The voltage will then be decreased slowly until all visible corona disappears. The test
procedure shall be repeated at least 4 times with corona inception and extinction voltage
recorded each time. The corona extinction voltage for purposes of determining compliance
with the specification shall be the lowest of the four values at which the visible corona
(negative or positive polarity) disappears.
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ANNEXURE - B
SEISMIC WITHSTAND TEST (400kV AIS only)

a.) The seismic withstand test on the complete equipment (except BPI) shall be carried out along with
supporting structure.

b.) The supplier shall arrange to transport the structure from his purchaser’s premises / owner’s sites
for purpose of seismic withstand test only.

c.) The seismic level specified shall be applied at the base of the structure. The accelerometers shall be
provided at the terminal pad of the equipment and at any other point as agreed by the owner. The
seismic test shall be carried out in all possible combinations of the equipment. The seismic test
procedure shall be furnished for approval of the purchaser.

Section-3 Page 31 of 31



LLL 40 81 39Vd

LNIWIHINOIY TVOINHOIL TVHINTO

¢-100-6856-SO "ON "00Q Aig
O-1¥vd ‘IA - NOILD3S
NOILYDId103dS TYIINHOAL

dJ0d IOVXIVd Od3

(MIn008XE) IFISYHd NOISNVdX3
NOILVLS ¥3MOd TVYIWHIHL ¥3dNS NLYYLYd

IFPVO/AId "OONA /T TH-14/60-d-TVO-10-SO °*ON LVINIOA
TVAS
TVAOUdAV | A9 AIAOQUAdV A QIMATATYA qS TANLVNIIS
DAIN ] WAriddns-4ans
HOA “ M SV LN WNTOO NI AJLLNAAI TIVHS OdIN (dHD HATTIdNS-NIVIN AT IOVIANVI
ALVIIdOYddV SV 'NOILVOLITIIA ‘A NV SSANLIM ‘M WIOIYAd :d
OdIN N  WATIddNS NIVIN 0 YAITddNS-INS/ITINLOVINNYIN A s
w_nmub "NOLLVINAWNOO0A VO NI ¥Ar1ddNS A9 AIANTONI ATTVILNASST
Ivo Td TON D0d A4 TTIVHS (M) o OLL,, HLIM ALILLNAANI ‘SAI00TT = TANADA'L
1 0T e «{d 6 ‘8 L ‘9 S 4 € T T
z_ Q| N N/D | I
@IODTA SIAMON INTINNDOA SOALD 10 SOTHD SNOLLVYAJO ON
SAVINTH XONTOV .
A0 IVINHOI | TONVIIAIOV AINTHTITH WAINVIO A0 HIAL | SSVID SOLLSTIALOVIAVHD 2% ININOJINOD 18
HAT'TddAS-NIVIA RA: (0 IR 9 A7/ |
:"ON LDVILNOD . .H.H<n ‘WALSAS-4NS 0901
. OZ >§ mnmomz
: IOVIIVd *ON dO INALIL
. SSTAAAV
: LOdArodd Z<~HA~ >HM~H<DO UZMM—D,H%V{NP“—DZ{NE ANV AINVN S HTINLOVINNVIA

IFFANXINNY




L1140 61 39Vd

LNIWIHINOIY TVOINHOIL TVHINTO

¢°100-6856-SO "ON'O0Q aig
O-1¥vd ‘IA - NOILD3S
NOILYDId103dS TYIINHOAL

(MIN008X¢E) IFASYHd NOISNYdX3
NOILVYLS ¥3aMOd TYIWHIHL ¥3dNS NLvdlvd
dJ0d FOVYXIVd Od3a

IPVO/AId "OINA /T T9-24/60-d-TVO-10-SO "ON LVINYOA
TVHS TVAOUAAY | A ATAQUIIV A9 AIMATATA qSN TANLVNIIS
DdIN (4DVLS dHD DdIN 49 TIVHS MDIHD 9 ¥ V) YAI'1ddNS NIVIN AD JAr1ddNs-90s
q04 QISSANLIM A9 TIVHS J» ANV "LLJAd NOLLDNILSNOD / NOLLOTIT Dd1IN AT TddNS-NIVIN MAAINIDVAINVIN
A9 ISSANLIM A9 TIVHS > ‘VOI DdIN A9 AASSANLIM 9 TIVHS V.,
STIN STONIN=)D “YOrviN=4 “TVOLLIID = V : # SSV'ID :qdS1 49 OL AONIDT'T
fresieri "NOLLV.INANNDO0A VO NI JAI'TddNS A9 AANTONI A TIVILNASSH
...... ~T ON 90 49 TIVHS (M) «IOLL HLIM QALILLNAANI ‘SAI0OHY  » :ANHOHA'T
‘01 = ‘6 ‘8 ‘L ‘9 S v € T T
QIODTH SINION INANND0d MOTHO 10 MOTHD # MOHUHD NOILLVHAdO ON
SMUVINTT A0 LVINHOA AINV.LIAIDV AONAIAITT WAINVAO | JOHdAL | J0 SSVIDY  SINAWNALSNI/ SOLLSIMALIVIVHD ANV ALIALLDV IS
HAI'TddAS-NIVIA A0 T CHOVd
: *ON LOVILINOD | CuLvd ‘WALSAS-4NS 0901
C“ON 'ATd SAAI'TddNS
AOVIOVd *ON dO INALIL
LIArodd NV'Id >F~A<DO (JKIK] SSTAAAY ANV TINVN S JAITddNS

IIFHINXINNY




400kV GIS at Patratu Super Thermal Power Project
Expansion Phase —1 (3X800 MW).
” [l OPGW & Its Accessories — TL Diversion
Doc. No. : TB-397-510-008 Rev 00

SECTION-4

CHECKLIST FOR TECHNICAL EVALUATION

Along with the Technical Bids of the offers, the Bidder should submit this checklist confirming the
inclusion of the enclosures as listed below. (Shall tick as «— )

Sr Documents to be enclosed Bidder to check &
No confirm

1. | Copy of Unpriced BOQ as enclosed in the Technical
Specification to confirm that bidder has quoted in the
same format

2. | Schedule of Technical Deviation format duly signed

3. | Technical parameters as per Section-2 of Technical
Specification duly signed.

NOTE:- If the Bidder fails to submit any of the documents as asked in the above check list,
their bid is likely to be rejected / not evaluated.

The above checklist is verified for:-
NIT Ref No.

Name of Equipment

Name of Project

Name of Bidder

Signed with Seal of Bidder
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