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TECHNICAL SPECIFICATIONS
SECTION-1B

GENERAL INFORMATION

1.0 General Information

1.1 (a) For towers, pole structures & foundations (including pile foundations) to be

(b)

designed by the Contractor, Contractor shall develop structural drawings,
shop drawings & Bill of Materials of all transmission line towers/ pole
structures and their extensions in the present project. The copyright in all
drawings, documents and other materials containing data and information
for such design(s) to be developed by the Contractor or through any third
party under this Contract shall remain vested in the Employer for a period of
5 years from the date of Completion of the Contract. In case the Contractor
intends to use these design(s) for any purpose other than for project(s) to be
executed by KRTL prior to the period of 5 years as above, the Contractor shall
obtain a written permission from KRTL to this effect.The permission shall be
granted or otherwise by KRTL keeping in viewthe specifics of the case and
KRTL shall be sole judge in this regard.

In case any breach of the aforesaid provisions of copyright during the
copyright retention period comes to the notice, KRTL shall take the action as
deemed fit keeping inter-alia under the provisions of the Integrity Pact.

The Contractor may also use previously tested tower/ pole structure designs
and associated foundation designs (including pile foundation designs)
meeting specification requirements, which have been designed by them for
any other project of KRTL, having copyright retained thereof with KRTL,
without any financial implication and without any written permission from
KRTL as per para (a) above.

(c) In case the Contractor uses previously tested tower/ pole structure and

associated foundation designs (including pile foundation designs) meeting
specification requirements, developed by the Contractor for any other utility/
developer, KRTL shall be free to use designs and reproduce all drawings,
documents and other material for the purpose of the Contract including, if
required, in its any other project and for operation and maintenance, without
any financial implication.

No recovery/ additional payment on account of design/ testing shall be made in
case of use of tested designs meeting specification requirements.

Also, all the drawings indicated at above (a) & (b) shall carry the following
statement and shall be displayed conspicuously on the drawing:

WARNING: THIS IS PROPRIETORY ITEM AND DESIGN RIGHT IS STRICTLY RESERVED WITH KRTL UNDER NO
CIRCUMSTANCES THIS DRAWING SHALL BE USED BY ANYBODY WITHOUT PRIOR PERMISSION FROM KRTL
IN WRITING.
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1.2 For towers/ pole structures* & foundations to be designed by the Contractor,
during execution of the project, if any specific designs viz. Transposition tower,
body extensions other than that specified in the BPS, other equal/ unequal leg
extensions, cross-arm strengthening, auxiliary cross-arms, raised chimney
foundations etc. are required as per site conditions, the contractor shall be
required to develop the corresponding structural drawings, BOM & Shop
drawings, Foundation drawings etc. without any financial implication to Employer.
The drawings/ BOMs developed by the Contractor shall be submitted to the
Employer for approval.

1.3 For Employer design towers/ pole structures, Employer shall provide structural
drawings, shop drawings & Bill of Materials of all type of standard transmission
line towers/ pole structures and their extensions, river crossing towers/ special
towers as required to the Contractor after placement of award, in sequence,
suiting the project requirement. The drawings for all type of foundations for these
towers/ pole structures shall also be provided by Employer to the Contractor.

However, if the contractor has already executed/is executing any other KRTL
project involving same type & design of towers as required under the present
package, KRTL shall not provide the drawings, BOM and Shopsketches again and
confirmation regarding the applicability of the same forpresent package shall be
given.

(a) For towers, pole structures & foundations to be designed by the Contractor,
the provisional quantities of fabricated & galvanized steel towers as per
specifications requirement, foundation type and their numbers, quantity of
various line materials and other items are given in appropriate Schedule of Bid
Proposal Sheet (BPS) for respective packages.

For Employer design towers/ pole structures, the provisional quantities
of fabricated & galvanized steel parts required for towers, concrete,
excavation volume & reinforcement steel for foundation and other items
are given in appropriate Schedule of Bid Proposal Sheet (BPS) for
respective packages.

However, the work shall be executed as per approved construction
drawings and project requirement.

(b) The various items of work are described very briefly in the appropriate
Schedule of BPS. The various items of the BPS shall be read in conjunction
with the corresponding sections in the Technical Specifications including
amendments and, additions, if any. The Bidder’s quoted rates shall be
based on the description of activities in the BPS as well as other necessary

operations required to complete the works detailed in these Technical
Specifications.
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(c) The Unit rates quoted shall include minor details which are obviously and
fairly intended, and which may not have been included in these documents
but are essential for the satisfactory completion of the various works.

(d) The unit rate quoted shall be inclusive of all plant equipment, men,
material skilled and unskilled labour etc. essential for satisfactory
completion of various works.

(e) All measurements for payment shall be in S.I. units, lengths shall be
measured in meters corrected to two decimal places. Areas shall be
computed in square meters & volume in cubic meters, rounded off to two
decimals.

1.4 Bidder shall quote the unit rates for various items of towers/ pole structures and

foundations as per units mentioned in appropriate schedule of (BPS). However,
payment of these items identified in the schedule of prices shall be made as

follows:

TOWER

Supply items : On supply of respective complete tower/ pole structure
Erection items : On erection of respective complete tower/ pole structure

Foundation items : On completion of respective foundation in all respect

For towers, pole structures & foundations specified in BPS to be designed by the
Contractor, the payment shall be based on unit prices quoted by the bidder,
irrespective of the weights/ volumes arrived in design finally approved by the
Employer. For any tower or supplemental/ additional works related to tower/ pole
structure/ foundation not specified in the Contract Agreement, but authorised by
the Employer, the payment shall be made to the Contractor as detailed in Section-
IV of this volume. However, Price variation applicable as per SCC shall apply for
towers & foundations.

For towers/ pole structure/ foundation designed by the Employer & covered under
BPS, payment to be made for towers/ pole structures/ foundations shall be worked
out based on the unit rates and approved Bill of Materials (BOM) for towers/ pole
structures and quantities/ volumes as per approved foundation drawings.

For other Line materials supply items, payment & price variation shall be as per
payment terms indicated in SCC.

The Contractor shall not keep supply items inventory of more than 3 months at
any time at their stores.
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Towers to be supplied by the contractors /Tower Manufacturers shall be
dispatched Panel wise as per mutually agreed procedure with Employer Quality
Assurance & Inspection Department.

1.5 Contractor shall clearly indicate in their offer, the sources from where they
propose to procure various bought-out items in appropriate Schedule of BPS. The
technical descriptions of these items are given in relevant sections of this Volume.

1.61.6

i) All equipment/ materials/ items, as per Annexure-A, as applicable under
present scope of works, shall be purchased only from class-I local
Supplier meeting the specified minimum Local content (MLC).

ii) Any imported equipment/ material/ item/ parts/ component to be
supplied under the contract shall be tested in the certified laboratories
to check for any kind of embedded malware/ trojans/ cyber threats and
for adherence to Indian Standards as per the directions issued by
Ministry of Power/ Govt. of India from time to time. In case of such
import from specified “prior reference” countries, the requirement of
prior permission from the Govt. of India including protocol for testing in
certified and designated laboratories by Ministry of Power/ Govt. of India
shall also be complied with by the Contractor.

iii) The equipment offered by the Contractor shall at least conform to the
requirements specified under relevant IS standard. In case of discrepancy
between IS and other international standard, provisions of IS shall
prevail. The Contractor shall also note that the list of standards presented
in this specification is not complete. Whenever necessary, the list of
standards shall be considered in conjunction with specific IS. If the IS
standard is not available for an equipment/ material, then other
applicable International standard (IEC/ Equivalent), as per the
specification, shall be accepted.

iv) The bidder/ Contractor shall list out the products and components
producing Toxic e-waste under the contract and shall furnish to the
Employer the procedure of safe disposal at the time of closing of the
contract.

1.7 The Contractor shall take delivery of the Employer’s supplied materials at the
stores established by the Contractor in consultation with the Employer and ensure
their safe custody and shall install the same in the transmission lines as stipulated
in this specification.

1.8 In case, part quantity of Tower/ Tower Parts/ Pole structures is supplied by the
Employer or other Supplier, the contractor shall take delivery, carry out
(unloading & stacking}, ensure safe custody of materials at their stores including
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insurance cover as required &install the same in the transmission lines as
stipulated in this specification.

1.9 All the raw materials such as steel, zinc for galvanizing, reinforcement steel and
cement for foundation, coke and salt for earthing etc. bolts, nuts, washers, step
bolts, D-shackles, hangers, links, Danger Plates, Phase Plates, Pole Plates, number
plates, Circuit Plates, aviation signals etc., required for transmission line tower/
pole structure manufacture and erection shall be included in the Contractor’s
scope of supply. Bidder shall indicate in the offer, the sources from where they
propose to procure the raw materials and the components.

1.10 Stringing

a)  For Earthwire:
The entire stringing work of earth wire shall be carried out by standard
stringing practice

b) For OPGW:
The entire stringing work of OPGW shall be carried out by power operated
winch machines. No tractor shall be allowed for stringing of OPGW.

c) For transmission line with Single Conductor per phase:
The entire stringing work of conductor shall be carried out by standard
stringing practice. No tractor shall be allowed for final sagging. The
Contractor shall use power operated winch machines only

d)  Fortransmission line with Bundle Conductor per phase:
The entire stringing work of conductor shall be carried out by tension
stringing technique. The bidder shall deploy requisite number of TSEs as per
following so as to meet the completion schedule
-Minimum 8Tonne capacity for 220kV Twin Bundle,
-Minimum 8Tonne capacity for 400kV Twin Bundle,
-Minimum 8Tonne capacity for 400kV Triple Bundle,
-Minimum 15Tonne capacity for Quad Bundle and,
-Minimum 24Tonne capacity or double no. of TSEs of 15Tonne capacity for
Hexa Bundle Conductor.
The details regarding numbers and capacity of TSEs to be deployed shall be
as mutually agreed between the Employer and Contractor. The period of
deployment of tension stringing equipment shall be as per actual site
requirement. No tractor shall be allowed for final sagging.
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To promote mechanization, for better safe working condition at site the
Contractor shall mandatorily provide at site for each package (i) requisite
numbers (minimum 2 nos. per TSE) of sagging bridges/ working platform
with pull lifts for facilitating sagging & dead end jointing (ii) requisite
numbers (minimum six nos. for each package) of power operated hydraulic/
motorized winch machines for tower erection & carrying out final sagging
(iii) requisite numbers (minimum four) ladders with suitable hooks and
attachment arrangement to facilitate worker movement on insulators
strings and (iv) adequate number of walkie- talkies. In case more number of
sagging bridges/ working platform, power operated winch machines etc. are
required for stringing of transmission line in accordance with time schedule,
the same shall be provided by the Contractor. Further, use of tractor for
final sagging shall not be permitted. The Contractor shall use power
operated hydraulic/ motorized winch machines only.

Power line crossing, river crossings, railway crossings, other single span
sections where deployment of tension stringing machine is not warranted
and in hilly terrain, thick forest or areas with site constraints, where
deployment of tension stringing machine is not feasible, manual stringing
may be adopted after getting approval of Employer’s site Engineer. The
contractor shall deploy appropriate tools/ equipments/ machinery to
ensure that the stringing operation is carried out without causing damage
to conductor/ earth wire/ OPGW which are installed at the prescribed sag-
tension as per the approved stringing charts.

However, the Bidder having requisite experience may use helicopter for
stringing. The Bidder intending to use helicopter shall furnish detailed
description of the procedure, type & number of helicopter & accessories
etc., to be deployed for stringing operation.

The Contractor may also deploy drones for stringing of pilot wires/ ropes for
pilot wire, keeping in view site condition & feasibility.

Helicopters/Drones may be used in stringing process, particularly in difficult
and inaccessible terrain, subject to the required clearance from Director
General of Civil Aviation (DGCA) / any other competent authority.

The payment for stringing shall be done as per the unit rates of stringing
under the contract irrespective of the methodology adopted for stringing.

1.11 Access to the Line and Right of Way

Right of way and way leave clearance shall be arranged by the Employer in
accordance with work schedules. Employer will secure way leave and Right of way
in the Forest area.
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1.12 Contractor Execution Plan

After award of the Contract, the Contractor shall submit a detailed plan for
resources mobilization & execution of various activities under the project scope
along with the L2 network (L2 network to be approved by CMG) to Site, CMG &
Corporate Engineering The detail should also cover the locations and size of stores
to be established by the contractor.

2.0 Qualification Requirement for Contractor’s Supplied Tower Parts and Line
Materials

The Bidder should have assured access to supply the Conductor, Insulator, Earth
wire, Hardware fittings, Accessories for Conductor & Earth wire and OPGW from
Qualified Manufacturers meeting the following minimum requirements and must
demonstrate that based on known commitments they will be available for use in
the proposed contract.

All materials shall be procured from the KRTL approved firms which meetthe
respective qualifying requirements stipulated below. The Contractor shall finalize
their sub-vendors/ manufacturers for supply of various line materials from
amongst qualified firms within one month from date of NOA and submit thedetails
in support of their meeting the stipulated qualification requirements.

In case Contractor proposes to supply the line material(s) from a sub-vendor/
manufacturer which is not already approved by KRTL, the same may be
considered subject to following: -

i) The proposal shall be given by Contractor along with complete details in
support of suppliers’ meeting the stipulated qualification requirements
including details of past supplies, test certificates, performance certificates
etc.

ii) KRTL may carryout assessment of the works of the proposed suppliers, if
required.

iii)  The final approval of the supplier shall be subject to verification of QR data

and assessment of the supplier to the satisfaction of KRTL.
The review/ verification of QR data by KRTL/ assessment of supplier’s
works/ approval of the proposed supplier shall not in any way limit
Contractor’s responsibility or dilute their obligation of timely completion of
supplies/ works. Any delays, what-so-ever, shall be entirely to Contractor’s
account.

iv)]  Wherever the qualification requirement mentioned below stipulate
requirement of providing additional warranty, the requisite CPG shall be
submitted to KRTL regional HQ with intimation to Corporate
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Engineering department for subsequent review & approval of sub vendor
drawings/ documents.

2.1 Tower Parts

The bidder/ Contractor should be a KRTL approved vendor of Tower and Tower
Parts as on originally scheduled last date of bid submission or should haveassured
access from tower manufacturers approved by KRTL as on date of NOA.

In case of assured access from tower manufactu rers, the Contractor shall furnisha
Joint Deed of Undertaking (Format enclosed at Annexure-B) along with the
manufacturer(s) to guarantee quality & timely supply of tower parts and
confirming to furnish a performance guarantee of 2% of the cost of such tower
parts from each of the manufacturer(s) at the time of finalizing the
manufacturer(s), during execution of the Contract. This will be in addition to
contract performance guarantee to be submitted by the Contractor on award of
contract. Not more than two (2) tower manufacturers (say manufacturer A & B)
shall be permitted in each package.

2.2 Earthwire

The qualified manufacturer should have manufactured, tested and supplied at
least three hundred (300) km of galvanized steel ground wire/ ACSR core wire of
size 7/3.15mm or above.

2.3 OPGW
TECHNICAL EXPERIENCE

(a) OPGW manufacturer should be a “Local Supplier” as per latest DPIIT and
DoT notification.

(b) (i) OPGW manufacturer must have manufactured, type tested (as per IEC
or equivalent standard) and supplied at least 100 km of OPGW during last
seven (7) years and the same must be in satisfactory operation® for at least
one (01) year on 66kV or above transmission line(s), as on the date of NOA.

OR
(ii)OPGW manufacturer must have manufactured, type tested (as per IEC or
equivalent standard) and supplied at least 100 km of OPGW as on the date
of NOA. Further, extended warranty of one (1) year over and above the
warranty period specified for OPGW shall be submitted.

(c) OPGW manufacturer established as Subsidiary/ JVC/ Group company who
has manufactured, type tested (as per IEC or equivalent standard) and
supplied OPGW and meets the requirement at (a) but not (b)(i) above,
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shall also be considered, provided its Parent/ Principal company meets the
requirement at (b)(i) above. Further the following shall also be submitted
by OPGW manufacturer:

(i)  Performance guarantee for an amount of 3% of the cost of OPGW
cable.

(ii) Valid collaboration agreement (between Parent/ Principal and
OPGW manufacturer) for technology transfer/ license to design,
manufacture, test and supply OPGW in India.

For Live Line Installation (if applicable)
Agency must have installed at least 100 km of OPGW cable in live-line condition
on 66 kV or higher voltage transmission line(s), as on the date of NOA.

Note: All relevant OPGW Forms are enclose at Annexure-C.
2.4  Silicon Rubber Composite (SRC) Insulators for 765kV voltage level transmission lines

2.4.1 For allinsulator ratings except 320kN

2.4.1.1 The Qualified Manufacturer’s experience should include the following:

i) (A) QR Criteria for suppliers for 85% of cumulative quantity under packages
where cumulative quantity requirement indicated in BOQ is more than 4000 nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 2000 nos. of 160kN or above rating Composite long rod
insulators for 345kV or above voltage transmission lines/ sub-stations and the same
should have been in satisfactory operation® for a minimum period of two years as
on date of NOA.

(B) QR Criteria for suppliers for 15% of cumulative quantity under packages where
cumulative quantity requirement indicated in BOQ is more than 4000 nos. and for
packages where cumulative quantity requirement indicated in BOQ is less than
4000 nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 150 nos. of 160kN or above rating Composite long rod insulators
for 345KV or above voltage transmission lines/ substations and the same should
have been in satisfactory operation® for a minimum period of two years as on date
of NOA.
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ii) The Qualified manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of Composite long rod
insulators) as on date of NOA.

a. Tests on individual units of 210 KN or above rating as per IEC 61109:1995 or IEC
61109:2008.

b. Following Type tests on insulator strings assembly for 765kV or above Voltage
transmission lines with 210kN or above electromechanical strength insulators:

- Power Frequency Voltage withstand test (Wet)
-Switching Surge Voltage Withstand test (Wet)

- Lightning Impulse Voltage Withstand test (Dry)
- Radio Interference Voltage Test (Dry)

c. Accelerated ageing test of 5000hrs as described in Appendix-C of IEC 61109 or
Test at Multiple stresses of 5000 hrs as described in IEC 62730 or Annex-B of IEC
62217.

2.4.1.2 For a manufacturer, not meeting the requirements specified at 2.4.1.1(i) (A) &
2.4.1.1(ii) of its own, he should be a qualified Licensee of a qualified manufacturer
meeting the above specified requirements and also meeting the conditions
stipulated at 2.43.

2.4.1.3 In case the cumulative requirement of insulators indicated in the BOQ is less than
4000nos, the bidder/Contractor may supply the entire requirement from
supplier(s) (with a maximum of 2000 nos. from each) meeting the Technical
requirement indicated at 2.4.1.1 (i) (B) and other mandatory requirement
specified at 2.4.1.1.

2.4.1.4 In case the cumulative requirement of insulators indicated in the BOQ is more
than 4000 nos., the bidder/ Contractor may supply cumulatively not more than
15% with a maximum of 2000 nos. of the requirement from a supplier meeting
the Technical requirement indicated at 2.4.1.1 (i) (B) and other mandatory
requirement specified at 2.4.1.1. For balance 85% quantity, the supplier shall
meet the Technical requirement indicated at 2.4.1.1 (i) (A) and other mandatory
requirement specified at 2.4.1.1 or Technical requirement indicated at 2.4.1.2.
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2.4.2 For 320kN insulator ratings

2.4.2.1 The Qualified Manufacturer’s experience should include the following:

i) The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 2000 nos. of 160kN or above rating Composite long rod
insulators for 345kV or above voltage transmission lines/ sub-stations and the same
should have been in satisfactory operation® for a minimum period of two years as
on date of NOA.

ii) The Qualified manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of Composite long rod
insulators) as on date of NOA.

a. Tests on individual units of 210 KN or above rating as per IEC 61109:1995 or IEC
61109:2008.

b. Following Type tests on insulator strings assembly for 765kV or above Voltage
transmission lines with 210kN or above electromechanical strength insulators:

- Power Frequency Voltage withstand test (Wet)
-Switching Surge Voltage Withstand test (Wet)

- Lightning Impulse Voltage Withstand test (Dry)
- Radio Interference Voltage Test (Dry)

c. Accelerated ageing test of 5000hrs as described in Appendix-C of IEC 61109 or
Test at Multiple stresses of 5000 hrs as described in IEC 62730 or Annex-B of IEC
62217.

2.4.2.2 For a manufacturer, not meeting the requirements specified at 2.4.2.1 of its own,
he should be a qualified Licensee of a qualified manufacturer meeting the above
specified requirements and also meeting the conditions stipulated at 2.43.

2.5 Composite Insulators for 400kV voltage level transmission lines with Twin
Moose or Quad Moose or Twin HTLS configuration and having upto 160kN rating
Insulator

2.5.1 The Qualified Manufacturer’s experience should include the following:

i) (A) QR Criteria for suppliers for 85% of cumulative quantity under packages
where cumulative quantity requirement indicated in BOQ is more than 4000
nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 2000 nos. of 160kN or above rating Composite long rod
insulators for 345kV or above voltage transmission lines/ sub-stations and the
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same should have been in satisfactory operation® for a minimum period of two
years as on date of NOA.

(B) QR Criteria for suppliers for 15% of cumulative quantity under packages
where cumulative quantity requirement indicated in BOQ is more than 4000
nos. and for packages where cumulative quantity requirement indicated in BOQ
is less than 4000 nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 150 nos. of 160kN or above rating Composite long rod
insulators for 345KV or above voltage transmission lines/substations and the
same should have been in satisfactory operation® for a minimum period of two
years®@ as on date of NOA.

@ If the Qualified manufacturer is not meeting the stipulated two years
operational experience requirements specified at 2.5.1i)(B), he shall furnish a
legally enforceable undertaking for extended warranty of additional two years
over and above the warranty period specified under the package.

ii) The Qualified manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of Composite long rod
insulators) as on date of NOA.

a) Tests on individual units of 160 KN or above rating as per IEC 61109:1995 or
IEC 61109:2008.

b) Following Type tests on insulator strings assembly for 345kV or above Voltage
transmission lines with 160kN or above electromechanical strength
insulators:

- Power Frequency Voltage withstand test (Wet)
-Switching Surge Voltage Withstand test (Wet)

- Lightning Impulse Voltage Withstand test (Dry)
- Radio Interference Voltage Test (Dry)

c) Accelerated ageing test of 5000hrs as described in Appendix-C of IEC 61109
or Test at Multiple stresses of 5000 hrs as described in IEC 62730 or Annex-B
of IEC 62217.

2.5.2 For a manufacturer, not meeting the requirements specified at 2.5.1(i) (A) &
2.5.1(ii) of its own, he should be a qualified Licensee of a qualified manufacturer
meeting the above specified requirements and also meeting the conditions
stipulated at 2.43.
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2.5.3

2.5.4

2.6

In case the cumulative requirement of insulators indicated in the BOQ is less than
4000nos, the bidder/ Contractor may supply the entire requirement from
supplier(s) (with a maximum of 2000 nos. from each) meeting the Technical
requirement indicated at 2.5.1 (i) (B) and other mandatory requirement specified
at 2.5.1.

In case the cumulative requirement of insulators indicated in the BOQ is more
than 4000nos, the bidder/ Contractor may supply cumulatively not more than
15% with a maximum of 2000nos of the requirement from a supplier meeting the
Technical requirement indicated at 2.5.1 (i) (B) and other mandatory requirement
specified at 2.5.1. For balance 85% quantity, the supplier shall meet the Technical
requirement indicated at 2.5.1 (i) (A) and other mandatory requirement specified
at 2.5.1 or Technical requirement indicated at 2.5.2.

Composite Insulators for 400kV voltage level transmission lines with Triple
Snowbird or Twin Lapwing or Twin HTLS configuration and having upto 210kN
rating Insulator

2.6.1 The Qualified Manufacturer’s experience should include the following:

i) (A) QR Criteria for suppliers for 85% of cumulative quantity under packages where

cumulative quantity requirement indicated in BOQ is more than 4000 nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 2000 nos. of 160kN or above rating Composite long rod
insulators for 345kV or above voltage transmission lines/ sub-stations and the
same should have been in satisfactory operation® for a minimum period of two
years as on date of NOA.

(B) QR Criteria for suppliers for 15% of cumulative quantity under packages where
cumulative quantity requirement indicated in BOQ is more than 4000 nos. and
for packages where cumulative quantity requirement indicated in BOQ is less
than 4000 nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 150 nos. of 160kN or above rating Composite long rod
insulators for 345KV or above voltage transmission lines/substations and the
same should have been in satisfactory operation® for a minimum period of two
years® as on date of NOA.

@ If the Qualified manufacturer is not meeting the stipulated two years
operational experience requirements specified at 2.6.1i) (B), he shall furnish a
legally enforceable undertaking for extended warranty of additional two years
over and above the warranty period specified under the package.
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ii) The Qualified manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of Composite long rod
insulators) as on date of NOA.

a. Tests on individual units of 210 KN or above rating as per IEC 61109-1995 or
IEC 61109-2008.

b. Following Type tests on insulator strings assembly for 345kV or above Voltage
transmission lines with 210kN or above electromechanical strength
insulators:

- Power Frequency Voltage withstand test (Wet)
-Switching Surge Voltage Withstand test (Wet)

- Lightning Impulse Voltage Withstand test (Dry)
- Radio Interference Voltage Test (Dry)

c. Accelerated ageing test of 5000hrs as described in Appendix-C of IEC 61109
or Test at Multiple stresses of 5000 hrs as described in IEC 62730 or Annex-B
of IEC 62217.

2.6.2 For a manufacturer, not meeting the requirements specified at 2.6.1(i) (A) &
2.6.1(ii) of its own, he should be a qualified Licensee of a qualified manufacturer
meeting the above specified requirements and also meeting the conditions
stipulated at 2.43.

2.6.3 In case the cumulative requirement of insulators indicated in the BOQ is less than
4000nos, the bidder/ Contractor may supply the entire requirement from
supplier(s) (with a maximum of 2000 nos. from each) meeting the Technical
requirement indicated at 2.6.1 (i) (B) and other mandatory requirement specified
at 2.6.1.

2.6.4 In case the cumulative requirement of insulators indicated in the BOQ is more
than 4000nos, the bidder/Contractor may supply cumulatively not more than 15%
with a maximum of 2000nos of the requirement from a supplier meeting the
Technical requirement indicated at 2.6.1 (i) (B) and other mandatory requirement
specified at 2.6.1. For balance 85% quantity, the supplier shall meet the Technical
requirement indicated at 2.6.1 (i) (A) and other mandatory requirement specified
at 2.6.1 or Technical requirement indicated at 2.6.2.
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2.7 Composite Insulators for 220kV voltage level transmission lines

2.7.1 Composite Insulators for 220kV voltage level transmission lines with Single
Zebra configuration

2.7.1.1 The Qualified Manufacturer’s experience should include the following:

i) (A) QR Criteria for suppliers for 85% of cumulative quantity under packages
where cumulative quantity requirement indicated in BOQ is more than 4000
nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 2000 nos. of 120kN or above rating Composite long rod
insulators for 220 kV or above voltage transmission lines/ sub-stations and the
same should have been in satisfactory operation® for a minimum period of two
years as on date of NOA.

(B) QR Criteria for suppliers for 15% of cumulative quantity under packages
where cumulative quantity requirement indicated in BOQ is more than 4000
nos. and for packages where cumulative quantity requirement indicated in
BOQ is less than 4000 nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 150 nos. of 120kN or above rating Composite long rod
insulators for 220 kV or above voltage transmission lines/substations and the
same should have been in satisfactory operation® for a minimum period of two
years® as on date of NOA.

@ If the Qualified manufacturer is not meeting the stipulated two years
operational experience requirements specified at 2.7.1.1(i) (B), he shall furnish
a legally enforceable undertaking for extended warranty of additional two
years over and above the warranty period specified under the package.

ii) The Qualified manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of Composite long rod
insulators) as on date of NOA.

a. Tests on individual units of 120 KN or above rating as per IEC 61109-1995 or
IEC 61109-2008.

b. Following Type tests on insulator strings assembly for 220kV or above Voltage
transmission lines with 120kN or above electromechanical strength
insulators:

- Power Frequency Voltage withstand test (Wet)
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- Lightning Impulse Voltage Withstand test (Dry)
- Radio Interference Voltage Test (Dry)

c. Accelerated ageing test of 5000hrs as described in Appendix-C of IEC 61109
or Test at Multiple stresses of 5000 hrs as described in IEC 62730 or Annex-B
of IEC 62217.

2.7.1.2 For a manufacture, not meeting the requirements specified at 2.7.1.1(i) (A) &
2.7.1.1(ii) of its own, he should be a qualified Licensee of a qualified manufacturer
meeting the above specified requirements and also meeting the conditions
stipulated at 2.43.

2.7.1.3In case the cumulative requirement of insulators indicated in the BOQ is less than
4000nos, the bidder/Contractor may supply the entire requirement from
supplier(s) (with a maximum of 2000 nos. from each) meeting the Technical
requirement indicated at 2.7.1.1 (i) (B) and other mandatory requirement
specified at 2.7.1.1.

2.7.1.4 In case the cumulative requirement of insulators indicated in the BOQ is more
than 4000nos, the bidder/ Contractor may supply cumulatively not more than
15% with a maximum of 2000nos of the requirement from a supplier meeting the
Technical requirement indicated at 2.7.1.1 (i) (B) and other mandatory
requirement specified at 2.7.1.1. For balance 85% quantity, the supplier shall
meet the Technical requirement indicated at 2.7.1.1 (i) (A) and other mandatory
requirement specified at 2.7.1.1 or Technical requirement indicated at 2.7.1.2.

2.7.2 Composite Insulators for 220kV voltage level transmission lines with Twin
Moose configuration

2.7.2.1 The Qualified Manufacturer’s experience should include the following:

i) (A) QR Criteria for suppliers for 85% of cumulative quantity under packages
where cumulative quantity requirement indicated in BOQ is more than 4000
nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 2000 nos. of 160kN or above rating Composite long rod
insulators for 220 kV or above voltage transmission lines/ sub-stations and the
same should have been in satisfactory operation® for a minimum period of two
years as on date of NOA.

(B) QR Criteria for suppliers for 15% of cumulative quantity under packages where
cumulative quantity requirement indicated in BOQ is more than 4000 nos.
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and for packages where cumulative quantity requirement indicated in BOQ
is less than 4000 nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 150 nos. of 160kN or above rating Composite long rod
insulators for 220 kV or above voltage transmission lines/substations and the
same should have been in satisfactory operation® for a minimum period of two
years®@ as on date of NOA.

@ If the Qualified manufacturer is not meeting the stipulated two years
operational experience requirements specified at 2.7.2.1(i) (B), he shall furnish
a legally enforceable undertaking for extended warranty of additional two
years over and above the warranty period specified under the package.

ii) The Qualified manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of Composite long rod
insulators) as on date of NOA.

a. Tests on individual units of 160 KN or above rating as per IEC 61109-1995 or
IEC 61109-2008.

b. Following Type tests on insulator strings assembly for 220kV or above Voltage
transmission lines with 160kN or above electromechanical strength
insulators:

- Power Frequency Voltage withstand test (Wet)
- Lightning Impulse Voltage Withstand test (Dry)
- Radio Interference Voltage Test (Dry)

c. Accelerated ageing test of 5000hrs as described in Appendix-C of IEC 61109
or Test at Multiple stresses of 5000 hrs as described in IEC 62730 or Annex-B
of IEC 62217.

2.7.2.2 For a manufacture, not meeting the requirements specified at 2.7.2.1(i) (A) &
2.7.2.1(ii) of its own, he should be a qualified Licensee of a qualified manufacturer
meeting the above specified requirements and also meeting the conditions
stipulated at 2.43.

2.7.2.3In case the cumulative requirement of insulators indicated in the BOQ is less than
4000nos, the bidder/Contractor may supply the entire requirement from
supplier(s) (with a maximum of 2000 nos. from each) meeting the Technical
requirement indicated at 2.7.2.1 (i) (B) and other mandatory requirement
specified at 2.7.2.1
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2.7.2.4 In case the cumulative requirement of insulators indicated in the BOQ is more

2.8

than 4000nos, the bidder/ Contractor may supply cumulatively not more than
15% with a maximum of 2000nos of the requirement from a supplier meeting the
Technical requirement indicated at 2.7.2.1 (i) (B) and other mandatory
requirement specified at 2.7.2.1. For balance 85% quantity, the supplier shall
meet the Technical requirement indicated at 2.7.2.1 (i) (A) and other mandatory
requirement specified at 2.7.2.1 or Technical requirement indicated at 2.7.2.2.

Composite Insulators for 132kV voltage level transmission lines with Single
Panther configuration

2.8.1 The Qualified Manufacturer’s experience should include the following:

i)(A) QR Criteria for suppliers for 85% of cumulative quantity under packages
where cumulative quantity requirement indicated in BOQ is more than 4000
nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 2000 nos. of 90kN or above rating Composite long rod
insulators for 110kV or above voltage transmission lines/ sub-stations and the
same should have been in satisfactory operation® for a minimum period of two
years as on date of NOA.

(B) QR Criteria for suppliers for 15% of cumulative quantity under packages
where cumulative quantity requirement indicated in BOQ is more than 4000
nos. and for packages where cumulative quantity requirement indicated in BOQ
is less than 4000 nos.

The Qualified Manufacturer should have designed, manufactured, tested and
supplied minimum 150 nos. of 90kN or above rating Composite long rod insulators
for 110 kV or above voltage transmission lines/substations and the same should
have been in satisfactory operation$ for a minimum period of two years® as on
date of NOA.

@ If the Qualified manufacturer is not meeting the stipulated two years
operational experience requirements specified at 2.8.1 i) (B), he shall furnish a
legally enforceable undertaking for extended warranty of additional two years
over and above the warranty period specified under the package.

ii) The Qualified manufacturer should also have successfully completed at least the

following tests on insulator units and insulator strings (of Composite long rod
insulators) as on date of NOA: -

SECTION-I B (VOLUME-II), Rev 4 (Apr'2022) Page 18 of 81



Specification No. :KRTL/TBCB/400kV/ Khandhukhal & Rampura/G1 Dated:---------

2.8.2

2.8.3

2.8.4

2.9

2.9.1

a. Tests on individual units of 90 KN or above rating as per IEC 61109-1995 or IEC

61109-2008.

b. Following Type tests on insulator strings assembly for 110kV or above Voltage

transmission lines with 90kN or above electromechanical strength insulators: -

- Power Frequency Voltage withstand test (Wet)
- Lightning Impulse Voltage Withstand test (Dry)

c. Accelerated ageing test of 5000hrs as described in Appendix-C of IEC 61109 or

Test at Multiple stresses of 5000 hrs as described in IEC 62730 or Annex-B of
IEC 62217.

For a manufacturer, not meeting the requirements specified at 2.8.1 (i) (A) & 2.8.1
(ii) of its own, he should be a qualified Licensee of a qualified manufacturer
meeting the above specified requirements and also meeting the conditions
stipulated at 2.43.

In case the cumulative requirement of insulators indicated in the BOQ is less than
4000no0s, the bidder/Contractor may supply the entire requirement from
supplier(s) (with a maximum of 2000 nos. from each) meeting the Technical
requirement indicated at 2.8.1 (i) (B) and other mandatory requirement specified
at 2.8.1

In case the cumulative requirement of insulators indicated in the BOQ is more
than 4000nos, the bidder/ Contractor may supply cumulatively not more than
15% with a maximum of 2000nos of the requirement from a supplier meeting the
Technical requirement indicated at 2.8.1 (i) (B) and other mandatory requirement
specified at 2.8.1. For balance 85% quantity, the supplier shall meet the Technical
requirement indicated at 2.8.1 (i) (A) and other mandatory requirement specified
at 2.8.1 or Technical requirement indicated at 2.8.2.

Disc/ Porcelain Longrod Insulators for 400 kV voltage level transmission lines
with Twin/ Quad Moose configuration

The Qualified manufacturer shall be a manufacturer of Insulators of similar nature
for the last five years. The manufacturer’s experience should include the
following:

The qualified manufacturer should have designed, manufactured, tested and
supplied 120 KN & 160 KN or above electro-mechanical strength of disc insulators/
long rod insulators for 110/132 KV or above voltage transmission line of quantities
not less than 50,000 nos. disc insulators /6520 nos. long rod insulators of each
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2.9.2

2.10

2.10.1

rating and the same should have been in satisfactory operation for a minimum
period of two years as on date of NOA.

Further, the manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of # Standard &/Anti-fog
disc insulators/ long rod insulators as the case may be) as on date of NOA: -

a) Tests on individual units.

b) Following type tests on insulator strings assembly for 345/ 400 KV or above
voltage transmission lines with 120 KN & 160 KN or above electro-mechanical
strength insulators: -

- Power frequency Voltage withstand test (Wet)
- Switching Surge Voltage Withstand test (Wet)
- Lightning Impulse Voltage withstand test (Dry)
- Radio interference voltage test (dry)

# Either Standard or Anti-fog or both depending on scope

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.9.1 and also
meeting the conditions stipulated at 2.43.

Silicon Rubber Composite Insulators for 400 kV voltage level transmission lines
with Triple Snowbird configuration

The Qualified manufacturer shall be a manufacturer of Insulators of similar nature
for the last five years. The manufacturer’s experience should include the
following:

The qualified manufacturer should have designed, manufactured, tested and
supplied 120 KN & 160 KN or above electro-mechanical strength of disc insulators/
long rod insulators for 110/132 KV or above voltage transmission line of quantities
not less than 50,000 nos. disc insulators /6520 nos. long rod insulators of each
rating and the same should have been in satisfactory operation for a minimum
period of two years as on date of NOA.

Further, the manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of # Standard &/Anti-fog
disc insulators/ long rod insulators as the case may be) as on date of NOA: -
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2.10.2

2.11

2.11.1

a) Tests on individual units.

b) Following type tests on insulator strings assembly for 345/ 400 KV or above
voltage transmission lines with 120 KN & 210 KN or above electro-mechanical
strength insulators: -

- Power frequency Voltage withstand test (Wet)
- Switching Surge Voltage Withstand test (Wet)
- Lightning Impulse Voltage withstand test (Dry)
- Radio interference voltage test (dry)

# Either Standard or Anti-fog or both depending on scope

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.10.1 and also
meeting the conditions stipulated at 2.43.

Silicon Rubber Composite Insulators for 400 kV voltage level transmission lines
with Twin Lapwing configuration

The Qualified manufacturer shall be a manufacturer of Insulators of similar nature
for the last five years. The manufacturer’s experience should include the
following:

The qualified manufacturer should have designed, manufactured, tested and
supplied 160 KN or above electro-mechanical strength of disc insulators/ long rod
insulators for 110/132 KV or above voltage transmission line of quantities not less
than 50,000 nos. disc insulators /6520 nos. long rod insulators of each rating and
the same should have been in satisfactory operation for a minimum period of two
years as on date of NOA.

Further, the manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of # Standard &/Anti-fog
disc insulators/ long rod insulators as the case may be) as on date of NOA: -

a) Tests on individual units.
b) Following type tests on insulator strings assembly for 345/ 400 KV or above

voltage transmission lines with 160 KN & 210 KN or above electro-mechanical
strength insulators: -
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2.11.2

2.12

2.12.1

- Power frequency Voltage withstand test (Wet)
- Switching Surge Voltage Withstand test (Wet)
- Lightning Impulse Voltage withstand test (Dry)
- Radio interference voltage test (dry)

# Either Standard or Anti-fog or both depending on scope

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.11.1 and also
meeting the conditions stipulated at 2.43.

Silicon Rubber Composite Insulators for 220 kV voltage level transmission lines
with Single Zebra configuration

The Qualified manufacturer shall be a manufacturer of Insulators of similar nature
for the last five years. The manufacturer’s experience should include the
following:

The qualified manufacturer should have designed, manufactured, tested and
supplied 70kN & 120kN or above electro-mechanical strength of disc insulators/
long rod insulators for 110/132 KV or above voltage transmission line of quantities
not less than 50,000 nos. disc insulators /6520 nos. long rod insulators of each
rating and the same should have been in satisfactory operation for a minimum
period of two years as on date of NOA.

Further, the manufacturer should also have successfully completed at least the
following tests on insulator units and insulator strings (of # Standard &/Anti-fog
disc insulators/ long rod insulators as the case may be) as on date of NOA: -

a) Tests on individual units.

b) Following type tests on insulator strings assembly for 220 KV or above voltage
transmission lines with 70 KN & 120 KN or above electro-mechanical strength
insulators: -

- Power frequency Voltage withstand test (Wet)
- Lightning Impulse Voltage withstand test (Dry)

- Radio interference voltage test (dry)

# Either Standard or Anti-fog or both depending on scope
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2.12.2 The proposed manufacturer can also be a qualified licensee of a qualified

2.13

2.13.1

2.13.2

2.14

2.14.1

manufacturer meeting the above specified requirements at 2.12.1 and also
meeting the conditions stipulated at 2.43.

Silicon Rubber Composite Insulators for 132kV voltage level transmission lines
with Single Panther configuration

The Qualified manufacturer shall be a manufacturer of Insulators of similar nature
for the last five years. The manufacturer’s experience should include the
following:

The qualified manufacturer should have designed, manufactured, tested and
supplied 70kN & 90kN or above electro-mechanical strength of disc insulators/
long rod insulators for 110/132 KV or above voltage transmission line of quantities
not less than 50,000 nos. disc insulators /6520 nos. long rod insulators of each
rating and the same should have been in satisfactory operation for a minimum
period of two years as on date of NOA.

Further, the manufacturer should also have successfully completed at least the

following tests on insulator units and insulator strings (of # Standard &/Anti-fog

disc insulators/ long rod insulators as the case may be) as on date of NOA: -

a) Tests on individual units.

b) Following type tests on insulator strings assembly for 110/132 KV or above
voltage transmission lines with 70kN & 90kN or above electro-mechanical
strength insulators: -

- Power frequency Voltage withstand test (Wet)
- Lightning Impulse Voltage withstand test (Dry)

# Either Standard or Anti-fog or both depending on scope

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.13.1 and also
meeting the conditions stipulated at 2.43.

ACSR MOOSE and ACSR ZEBRA Conductor

The qualified manufacturer’s experience should include the following:

The qualified manufacturer should have manufactured, tested and supplied at
least cumulative One Thousand (1000) km of Sixty one (61) or above strands
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2.14.2

2.15

2.15.1

2.15.2

2.16
2.16.1

2.16.2

2.17

ACSR/ AAAC/ AL59/ AACSR conductor during last seven (7) years as on date of
NOA.

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.14.1 and also
meeting the conditions stipulated at 2.43.

ACSR LAPWING Conductor
The qualified manufacturer’s experience should include the following:
The qualified manufacturer should have manufactured, tested and supplied at

least cumulative One Thousand (1000) km of Fifty two (52) or above strands ACSR/
AAAC/ AL59/ AACSR conductor during last seven (7) years as on date of NOA.

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.15.1 and also
meeting the conditions stipulated at 2.43.

ACSR BERSIMIS Conductor
The qualified manufacturer’s experience should include the following:
The qualified manufacturer should have manufactured, tested and supplied at

least cumulative One Thousand (1000) km of Forty Nine (49) or above strands
ACSR/AAAC/AL59/ AACSR conductor during last seven (7) years as on date of NOA.

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.16.1 and also
meeting the conditions stipulated at 2.43.

ACSR PANTHER Conductor

2.17.1 The qualified manufacturer’s experience should include the following:

The qualified manufacturer should have manufactured, tested and supplied at
least cumulative One Thousand (1000) km of Thirty seven (37) or above strands
ACSR/ AAAC/ AL59/ AACSR conductor during last seven (7) years as on date of
NOA.

2.17.2 The proposed manufacturer can also be a qualified licensee of a qualified

manufacturer meeting the above specified requirements at 2.17.1 and also
meeting the conditions stipulated at 2.43.
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2.18
2.18.1

2.18.2

2.19

2.19.1

2.19.2

2.20

2.20.1

AACSR MOOSE and AACSR ZEBRA Conductor

The qualified manufacturer’s experience should include the following:

i)

The qualified manufacturer should have manufactured, tested and
supplied at least cumulative One Thousand (1000) km of Sixty one (61) or
above strands ACSR/ AAAC/ AL59/ AACSR conductor during last seven (7)
years as on date of NOA and

The qualified manufacturer should have manufactured, tested and
supplied at least cumulative two hundred (200) km of Sixty one (61) or
above strands AAAC/ AL59/ AACSR conductor during last seven (7) years
as on date of NOA.

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.18.1 and also
meeting the conditions stipulated at 2.43.

AACSR LAPWING Conductor

The qualified manufacturer’s experience should include the following:

i)

The qualified manufacturer should have manufactured, tested and
supplied at least cumulative One Thousand (1000) km of Fifty two (52) or
above strands ACSR/ AAAC/ AL59/ AACSR conductor during last seven (7)
years as on date of NOA and

The qualified manufacturer should have manufactured, tested and
supplied at least cumulative two hundred (200) km of Fifty two (52) or
above strands AAAC/ AL59/ AACSR conductor during last seven (7) years
as on date of NOA.

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.19.1 and also
meeting the conditions stipulated at 2.43.

AACSR BERSIMIS Conductor

The qualified manufacturer’s experience should include the following:

i)

The qualified manufacturer should have manufactured, tested and
supplied at least cumulative One Thousand (1000) km of Forty Nine (49)
or above strands ACSR/ AAAC/ AL59/ AACSR conductor during last seven
(7) years as on date of NOA and
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ii) The qualified manufacturer should have manufactured, tested and
supplied at least cumulative two hundred (200) km of Forty Nine (49) or
above strands AAAC/ AL59/ AACSR conductor during last seven (7) years
as on date of NOA.

2.20.2 The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.20.1 and also
meeting the conditions stipulated at 2.43.

2.21 AACSR PANTHER Conductor

2.21.1 The qualified manufacturer’s experience should include the following:

i) The qualified manufacturer should have manufactured, tested and
supplied at least cumulative One Thousand (1000) km of Thirty seven (37)
or above strands ACSR/ AAAC/ AL59/ AACSR conductor during last seven
(7) years as on date of NOA and

i) The qualified manufacturer should have manufactured, tested and
supplied at least cumulative two hundred (200) km of Thirty seven (37) or
above strands AAAC/ AL59/ AACSR conductor during last seven (7) years
as on date of NOA.

2.21.2 The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.21.1 and also
meeting the conditions stipulated at 2.43.

2.22 AAAC MOOSE, AAAC ZEBRA and AAAC BERSIMIS Conductor

2.22.1 The qualified manufacturer’s experience should include the following:

i) The qualified manufacturer should have manufactured, tested and supplied
at least cumulative One Thousand (1000) km of Sixty one (61) or above
strands ACSR/ AAAC/ AL59/AACSR conductor during last seven (7) years as
on date of NOA and

ii)  The qualified manufacturer should have manufactured, tested and supplied
at least cumulative two hundred (200) km of Sixty one (61) or above strands
AAAC/ AL59/ AACSR conductor during last seven (7) years as on date of NOA.

2.22.2 The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.22.1 and also
meeting the conditions stipulated at 2.43.
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2.23 AAAC PANTHER Conductor

2.23.1 The qualified manufacturer’s experience should include the following:

(i)

The qualified manufacturer should have manufactured, tested and supplied
at least cumulative One Thousand (1000) km of Thirty Seven (37) or above
strands ACSR/ AAAC/ AL59/ AACSR conductor during last seven (7) years as
on date of NOA and

(ii) The qualified manufacturer should have manufactured, tested and supplied

at least cumulative two hundred (200) km of Thirty Seven (37) or above
strands AAAC/ AL59/ AACSR conductor during last seven (7) years as on date
of NOA.

2.23.2 The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.23.1 and also
meeting the conditions stipulated at 2.43.

2.24 AL59 MOOSE, AL59 ZEBRA and AL59 BERSIMIS Conductor

2.24.1 The qualified manufacturer’s experience should include the following:

(a) The qualified manufacturer should have manufactured, tested and supplied

at least cumulative one thousand (1000) km of ACSR/ AAAC/AL59/ AACSR
conductor with Sixty one (61) strands or above during last seven (7) years as
on date of NOA and

(b)(i) The qualified manufacturer should have manufactured, tested and supplied

at least two hundred (200) km of AL59 conductor of thirty seven (37) strands
or above during last seven (7) years as on date of NOA.

OR

(b)(ii) A manufacturer not meeting the requirements stipulated in clause (b)(i)

above can also participate provided he has manufactured, tested and
supplied at least cumulative two hundred (200) km of AAAC/ AL59/AACSR
conductor of thirty seven (37) strands or above during last seven (7) years and
should have manufactured & successfully completed following tests on AL59
Conductor of thirty seven (37) strands or above, as on date of NOA: -

i) UTS test
ii) DC resistance test

2.24.2 The proposed manufacturer can also be a qualified Licensee of a qualified
manufacturer meeting the above specified requirements at 2.24.1 (a) & 2.24.1(b)
(i) above and also meeting the conditions stipulated at 2.43.

SECTION-I B (VOLUME-II), Rev 4 (Apr'2022) Page 27 of 81



Specification No. :KRTL/TBCB/400kV/ Khandhukhal & Rampura/G1 Dated:---------

2.25

2.25.1

2.25.2

2.26
2.26.1

AL59 PANTHER Conductor

The qualified manufacturer’s experience should include the following:

(a) The qualified manufacturer should have manufactured, tested and supplied
at least cumulative one thousand (1000) km of ACSR/ AAAC/ AL59/ AACSR
conductor with thirty seven (37) strands or above during last seven (7) years
as on date of NOA and

(b)(i) The qualified manufacturer should have manufactured, tested and supplied
at least two hundred (200) km of AL59 conductor of thirty seven (37) strands
or above during last seven (7) years as on date of NOA.

OR

(b)(ii) A manufacturer not meeting the requirements stipulated in clause (b)(i)
above can also participate provided he has manufactured, tested and
supplied at least cumulative two hundred (200) km of AAAC/ AL59/ AACSR
conductor of thirty seven (37) strands or above during last seven (7) years and
should have manufactured & successfully completed following tests on AL59
Conductor of thirty seven (37) strands or above, as on date of NOA: -

i) UTS test
ii) DC resistance test

The proposed manufacturer can also be a qualified Licensee of a qualified
manufacturer meeting the above specified requirements at 2.25.1 (a) & 2.25.1(b)
(i) above and also meeting the conditions stipulated at 2.43.

HTLS Conductor for 400 kV voltage level transmission lines

(a) The Qualified Manufacturer should have manufactured, tested and supplied at
least one hundred (100) km of High temperature low sag (HTLS) conductor of
same technology as that of the conductor being offered in this package having
minimum thirty seven (37) number of strands or 200 sq. mm. aluminum cross
section area in last seven (7) years as on date of NOA and the same should have
been in satisfactory operation® for a period of at least one (1) year as on date of
NOA.

OR

(b) The manufacturer not meeting the qualification requirements stipulated in
clause 2.26.1(a) above can also participate as a Licensee of a Licensor meeting the
requirement stipulated at Clause 2.26.1(a) and also meeting the conditions
stipulated at Clause 2.44 provided that: -
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Note:

The manufacturer/ Licensee has manufactured, tested and supplied at
least cumulative one thousand (1000) km of ACSR/ AAAC/ ACAR/ AACSR/
AL59 conductor having at least same or more number of strands as that of
the conductor being offered in the package during last seven (7) years as
on the date of NOA and

The manufacturer/ Licensee should have established manufacturing
facility & developed High temperature low sag (HTLS) conductor of same
technology as that of the conductor being offered in the package having
minimum thirty seven (37) number of strands or 200 sq. mm aluminium
cross section area and should have carried out following tests as on date
of NOA: -

A) On complete Conductor

i) DC resistance test on stranded conductor
ii) UTS test on stranded conductor at ambient & at designed elevated
temperature (minimum 150 deg C design temperature)

B) On Conductor strand/ core

i) Heat resistance test on Aluminium Alloy strands (not applicable for
annealed aluminium)

i)  Torsion & Elongation tests on core strands/ composite core

iii)  Breaking load test on core strands/ composite core and Aluminium/
Aluminium Alloy strands

iv)  Conductivity test on thermal resistant Aluminium/ Aluminium Alloy
strands

v)  Glass transition temperature test (for composite core only)

vi)  Flexural strength test (for composite core only)

1. The tests indicated at B) above should have been carried out by the

manufacturer/ Licensee on their own or by their supplier of aluminium alloy

strands, core/ core strands.

2. In case of Clause 2.26.1 b) above, the manufacturer participating as a Licensee

shall provide warranty obligations for additional period of two (2) years over and

above the warranty period specified in the bidding documents.
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2.27

2.27.1

HTLS Conductor for 220 kV voltage level transmission lines

(a) The Qualified Manufacturer should have manufactured, tested and supplied at
least one hundred (100) km of High temperature low sag (HTLS) conductor of
same technology as that of the conductor being offered in this package having
minimum thirty three (33) number of strands or 150 sq. mm. aluminum cross
section area in last seven (7) years as on date of NOA and the same should have
been in satisfactory operation$ for a period of at least one (1) year as on date of
NOA.

OR

(b) The manufacturer not meeting the qualification requirements stipulated in
clause 2.27.1(a) above can also participate as a Licensee of a Licensor meeting the
requirement stipulated at Clause 2.27.1 (a) and also meeting the conditions
stipulated at Clause 2.44 provided that: -

i) The manufacturer/ Licensee has manufactured, tested and supplied at
least cumulative one thousand (1000) km of ACSR/ AAAC/ ACAR/ AACSR/
AL59 conductor having at least same or more number of strands as that of
the conductor being offered in the package during last seven (7) years as
on the date of NOA and

i) The manufacturer/ Licensee should have established manufacturing
facility & developed High temperature low sag (HTLS) conductor of same
technology as that of the conductor being offered in the package having
minimum thirty three (33) number of strands or 150 sq. mm aluminium
cross section area and should have carried out following tests as on date
of NOA: -

A) On complete Conductor

i) DC resistance test on stranded conductor
ii) UTS test on stranded conductor at ambient & at designed elevated
temperature (minimum 150 deg C design temperature)

B) On Conductor strand/ core

i) Heat resistance test on Aluminium Alloy strands (not applicable for
annealed aluminium)
ii) Torsion & Elongation tests on core strands/ composite core
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iii)  Breaking load test on core strands/ composite core and Aluminium/
Aluminium Alloy strands

iv)  Conductivity test on thermal resistant Aluminium/ Aluminium Alloy
strands

v)  Glass transition temperature test (for composite core only)

vi)  Flexural strength test (for composite core only)

Note:

1.

2.28
2.28.1

The tests indicated at B) above should have been carried out by the
manufacturer/ Licensee on their own or by their supplier of aluminium alloy
strands, core/ core strands.

In case of Clause 2.27.1 b) above, the manufacturer participating as a Licensee
shall provide warranty obligations for additional period of two (2) years over and
above the warranty period specified in the bidding documents.

HTLS Conductor for 132 kV voltage level transmission lines

(a) The Qualified Manufacturer should have manufactured, tested and supplied at
least one hundred (100) km of High temperature low sag (HTLS) conductor of
same technology as that of the conductor being offered in this package having
minimum thirty (30) number of strands or 100 sq. mm. aluminum cross section
area in last seven (7) years as on date of NOA and the same should have been in
satisfactory operation® for a period of at least one (1) year as on date of NOA.

OR

(b) The manufacturer not meeting the qualification requirements stipulated in
clause 2.28.1(a) above can also participate as a Licensee of a Licensor meeting the
requirement stipulated at Clause 2.28.1(a) and also meeting the conditions
stipulated at Clause 2.44 provided that: -

ii) The manufacturer/ Licensee has manufactured, tested and supplied at
least cumulative one thousand (1000) km of ACSR/ AAAC/ ACAR/ AACSR/
AI59 conductor having at least same or more number of strands as that of
the conductor being offered in the package during last seven (7) years as
on the date of NOA and

iii) The manufacturer/ Licensee should have established manufacturing
facility & developed High temperature low sag (HTLS) conductor of same
technology as that of the conductor being offered in the package having
minimum thirty (30) number of strands or 100 sq. mm aluminium cross
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2.29

Note:
1.

section area and should have carried out following tests as on date of
NOA:-

A)

On complete Conductor

DC resistance test on stranded conductor
UTS test on stranded conductor at ambient & at designed elevated
temperature (minimum 150 deg C design temperature)

On Conductor strand/ core

Heat resistance test on Aluminium Alloy strands (not applicable for
annealed aluminium)

Torsion & Elongation tests on core strands/ composite core
Breaking load test on core strands/ composite core and Aluminium/
Aluminium Alloy strands

Conductivity test on thermal resistant Aluminium/ Aluminium Alloy
strands

Glass transition temperature test (for composite core only)

Flexural strength test (for composite core only)

The tests indicated at B) above should have been carried out by the
manufacturer/ Licensee on their own or by their supplier of aluminium alloy
strands, core/ core strands.

In case of Clause 2.28.1 b) above, the manufacturer participating as a Licensee
shall provide warranty obligations for additional period of two (2) years over and
above the warranty period specified in the bidding documents.

Technical Qualification Requirement for supplier of core of any special material
for High temperature low sag conductor (HTLS)

The Conductor manufacturer shall use core of any special material (if used) such
as Invar steel or composite core supplied from the qualified manufacture(s)
meeting the following requirements: -

The Qualified Manufacturer should have manufactured, tested and supplied
at least two hundred (200) km of the same type of core material as used in
the HTLS conductor being offered in the package. Further, conductor
manufactured from the supplied core of such manufacturers should have
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been in satisfactory operation® for a period of at least two years as on date of
NOA.

An undertaking by the proposed supplier of core of HTLS conductor shall be
submitted along with the bid (Performa enclosed as Annexure-D to this
section).

2.30 Clamp fittings and accessories for high temperature low sag conductor (HTLS)
for 400 kV voltage level transmission lines

2.30.1 (a) The qualified manufacturer(s) should have designed, manufactured, tested
and supplied fittings for suspension & tension strings and accessories for any type
of conductor, viz. ACSR, AACSR, AAAC etc. for 345/400 kV or above voltage
transmission line.

Further, the qualified manufacturer(s) for any individual item(s) of clamp fittings
and accessories covered under the package should have designed, manufactured,
tested and supplied the item(s) of clamp fittings and accessories for High
temperature low sag (HTLS) conductor of same technology as that of the
conductor being offered in the package(s) for application on 66 kV or above
voltage transmission line and the same should have been in satisfactory
operation® for a minimum period of two (2) years as on date of NOA.

The manufacturer(s) meeting the above requirement for any individual item or
items shall be considered qualified for the respective item or items only.

b) However, if the proposed manufacturer of Hardware fittings and Accessories
for conductor is not meeting the above requirements on its own, he should be
qualified licensee of a qualified manufacturer meeting the above specified
requirements and meeting the conditions stipulated at 2.43.

2.30.2 For Indigenous Manufacturer

The Indigenous manufacturer” of hardware fittings and accessories not meeting
the requirement of clause 2.30.1(a) above can also supply provided they meet the
following requirements: -

The indigenous manufacturer® must have designed, manufactured, tested and
supplied fittings for suspension & tension strings and accessories for any type of
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231

2.31.1

conductor, viz. ACSR, AACSR, AAAC etc. for 345/400 kV or above voltage
transmission line as on date of NOA.

Further, the indigenous manufacturer”? for any individual item(s) of clamp fittings
and accessories covered under the package should have designed, manufactured
and type tested, as per the Technical specification of KRTL, the item(s) ofclamp
fittings and accessories for same technology of HTLS conductor as being offered
in the package for application of 345/400 kV or above voltage transmission line as
on date of NOA.

The Contractor shall furnish a legally enforceable undertaking for extended
warranty?? of additional two (2) years over and above the warrantee period
specified under the package.

A Indigenous manufacturer means a manufacturer who proposes to offer the
fittings and accessories for HTLS conductor from manufacturing facilities located
in India.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the
item(s).

Clamp fittings and accessories for high temperature low sag conductor (HTLS)
for 220kV voltage level transmission line

a) The qualified manufacturer(s) should have designed, manufactured, tested and
supplied fittings for suspension & tension strings and accessories for any typeof
conductor, viz. ACSR, AACSR, AAAC etc. for 220 kV or above voltage transmission
line. Further, the qualified manufacturer(s) for any individual item(s)of clamp
fittings and accessories covered under the package should have designed,
manufactured, tested and supplied the item(s) of clamp fittings and accessories
for High temperature low sag (HTLS) conductor of same technology asthat of the
conductor being offered in the package(s) for application on 66 kV or above
voltage transmission line and the same should have been in satisfactory
operation® for a minimum period of two (2) years as on date of NOA.

The manufacturer(s) meeting the above requirement for any individual item or
items shall be considered qualified for the respective item or items only.

b) However, if the proposed manufacturer of Hardware fittings and Accessories
for conductor is not meeting the above requirements on its own, he should be
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2.31.2

2.32

2.32.1

qualified licensee of a qualified manufacturer meeting the above specified
requirements and meeting the conditions stipulated at 2.43.

For Indigenous Manufacturer

a) The Indigenous manufacturer® of hardware fittings and accessories not
meeting the requirement of clause 2.31.1(a) above can also supply provided they
meet the following requirements: -

The indigenous manufacturer® must have designed, manufactured, tested and
supplied fittings for suspension & tension strings and accessories for any type of
conductor, viz. ACSR, AACSR, AAAC etc. for 220 kV or above voltage transmission
line as on date of NOA.

Further, the indigenous manufacturer” for any individual item(s) of clamp fittings
and accessories covered under the package should have designed, manufactured
and type tested, as per the Technical specification of KRTL, the item(s) ofclamp
fittings and accessories for same technology of HTLS conductor as being offered
in the package for application of 220 kV or above voltage transmission lineas on
date of NOA.

The Contractor shall furnish a legally enforceable undertaking for extended
warranty”? of additional two (2) years over and above the warrantee period
specified under the package.

A Indigenous manufacturer means a manufacturer who proposes to offer the
fittings and accessories for HTLS conductor from manufacturing facilities located
in India.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the
item(s).

Clamp fittings and accessories for high temperature low sag conductor (HTLS)
for 132kV voltage level transmission lines

The qualified manufacturer(s) should have designed, manufactured, tested and
supplied fittings for suspension & tension strings and accessories for any type of
conductor, viz. ACSR, AACSR, AAAC etc. for 110/ 132 kV or above voltage
transmission line.
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Further, the qualified manufacturer(s) for any individual item(s) of clamp fittings
and accessories covered under the package should have designed, manufactured,
tested and supplied the item(s) of clamp fittings and accessories for High
temperature low sag (HTLS) conductor of same technology as that of the
conductor being offered in the package(s) for application on 66 kV or above
voltage transmission line and the same should have been in satisfactory
operation® for a minimum period of two (2) years as on date of NOA.

The manufacturer(s) meeting the above requirement for any individual item or
items shall be considered qualified for the respective item or items only.

b) However, if the proposed manufacturer of Hardware fittings and Accessories for
conductor is not meeting the above requirements on its own, he should be qualified
licensee of a qualified manufacturer meeting the above specified requirements and
meeting the conditions stipulated at 2.43.

2.32.2 For Indigenous Manufacturer

The Indigenous manufacturer® of hardware fittings and accessories not meeting the
requirement of clause 2.32.1(a) above can also supply provided they meet the
following requirements: -

The indigenous manufacturer® must have designed, manufactured, tested and
supplied fittings for suspension & tension strings and accessories for any type of
conductor, viz. ACSR, AACSR, AAAC etc. for 110/132 kV or above voltage transmission
line as on date of NOA.

Further, the indigenous manufacturer”? for any individual item(s) of clamp fittings and
accessories covered under the package should have designed, manufactured and type
tested, as per the Technical specification of KRTL, the item(s) of clamp fittingsand
accessories for same technology of HTLS conductor as being offer in the packagefor
application of 110/ 132 kV or above voltage transmission line as on date of NOA.

The Contractor shall furnish a legally enforceable undertaking for extended
warranty”” of additional two (2) years over and above the warrantee period specified
under the package.

A Indigenous manufacturer means a manufacturer who proposes to offer the fittings
and accessories for HTLS conductor from manufacturing facilities located in India.
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AN Additional extended warranty in terms of 3% CPG corresponding to cost of the

item(s).

2.33
2.33.1

(i)

(i)

(iii)

2.33.2

Hardware Fittings for 765kV voltage level transmission lines

The qualified manufacturer shall be a manufacturer of hardware fittings of similar
nature. The qualified manufacturer’s experience should include the following:

The qualified manufacturer should have designed, manufactured, tested and
supplied hardware fittings for at least 600 sets of tension strings and 1200 sets of
suspension strings for 765kV or above voltage transmission line and the same
should have been in satisfactory operation®for a minimum period of two (2) years
as on date of NOA;

OR

(a) Alternatively, the qualified manufacturer should have designed,
manufactured, tested and supplied hardware fittings for at least 600 sets of
tension strings and 1200 sets of suspension strings for 345kV or above voltage
transmission line and the same should have been in satisfactory operation for a
minimum period of two (2) years as on as on date of NOA; and

(b) The qualified manufacturer should also have successfully completed at least
the following type tests on tension & suspension strings for 765kV or above
application as on date of NOA: -

. Power Frequency Voltage withstand test (Wet)
. Switching Surge Voltage Withstand test (Wet)

. Lightning Impulse Voltage Withstand test (Dry)
. Corona & Radio Interference Voltage Test (Dry)

In case of indigenous manufacturers, if the Qualified manufacturer is not
meeting the stipulated two years operational experience requirements specified
at (i) & (ii) (a) above, the contractor shall furnish extended warranty”” of
additional two years over and above the warranty period specified under the
package.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the
item(s).

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.33.1 (i) or (ii) and
also meeting the conditions stipulated at 2.43.
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2.34

Hardware Fittings for 400 kV voltage level transmission line

2.34.1 The qualified manufacturer shall be a manufacturer of hardware fittings of similar

nature. The qualified manufacturer’s experience should include the following:

(i) The qualified manufacturer should have designed, manufactured, tested and

(i)

(iii)

2.34.2

2.35

2.35.1

supplied hardware fittings for at least 600 sets of tension strings and 1200 sets of
suspension strings for 345kV or above voltage transmission line and the same
should have been in satisfactory operation® for a minimum period of two (2) years
as on date of NOA: -

OR

(a) Alternatively, the qualified manufacturer should have designed,
manufactured, tested and supplied hardware fittings for at least 600 sets of
tension strings and 1200 sets of suspension strings for 220kV or above voltage
transmission line and the same should have been in satisfactory operation for a
minimum period of two (2) years as on as on date of NOA; and

(b) The qualified manufacturer should also have successfully completed at least
the following type tests on tension & suspension strings for 345kV or above
application as on date of NOA:

° Power Frequency Voltage withstand test (Wet)
. Switching Surge Voltage Withstand test (Wet)

. Lightning Impulse Voltage Withstand test (Dry)
. Corona & Radio Interference Voltage Test (Dry)

In case of indigenous manufacturers, if the Qualified manufacturer is not meeting
the stipulated two years operational experience requirements specified at (i) &
(i) (a) above, the contractor shall furnish extended warranty”” of additional two
years over and above the warranty period specified under the package.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the
item(s).

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.34.1 (i) or (ii) and
also meeting the conditions stipulated at 2.43.

Hardware Fittings for 220 kV voltage level transmission line

The qualified manufacturer shall be a manufacturer of hardware fittings of similar
nature. The qualified manufacturer’s experience should include the following:
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(i) The qualified manufacturer should have designed, manufactured, tested and
supplied hardware fittings for at least 600 sets of tension strings and 1200 sets
of suspension strings for 220kV or above voltage transmission line and the same
should have been in satisfactory operation® for a minimum period of two (2)
years as on date of NOA;

OR

(i) (a) Alternatively, the qualified manufacturer should have designed,
manufactured, tested and supplied hardware fittings for at least 600 sets of
tension strings and 1200 sets of suspension strings for 110kV or above voltage
transmission line and the same should have been in satisfactory operation for a
minimum period of two (2) years as on as on date of NOA; and

(b) The qualified manufacturer should also have successfully completed at least
the following type tests on tension & suspension strings for 220kV or above
application as on date of NOA:

° Power Frequency Voltage withstand test (Wet)
° Lightning Impulse Voltage Withstand test (Dry)

(i) In case of indigenous manufacturers, if the Qualified manufacturer is not
meeting the stipulated two years operational experience requirements specified
at (i) & (ii) (a) above, the contractor shall furnish extended warranty?” of
additional two years over and above the warranty period specified under the
package.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the item(s).

2.35.2 The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.35.1 (i) or (ii) and
also meeting the conditions stipulated at 2.43.

2.36 Hardware Fittings for 132 kV voltage level transmission line

2.36.1 The qualified manufacturer shall be a manufacturer of hardware fittings of similar
nature. The qualified manufacturer’s experience should include the following:

(i) The qualified manufacturer should have designed, manufactured, tested
and supplied hardware fittings for at least 600 sets of tension strings and
1200 sets of suspension strings for 110kV or above voltage transmission line
and the same should have been in satisfactory operation® for a minimum
period of two (2) years as on date of NOA;
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2.36.2

2.37

2.37.1

2.37.2

2.37.3

2.37.4

(i) In case of indigenous manufacturers, if the Qualified manufacturer is not
meeting the stipulated two years operational experience requirements
specified at (i) above, the contractor shall furnish extended warranty* of
additional two years over and above the warranty period specified under
the package.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of

the item(s).

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.36.1 (i) and also
meeting the conditions stipulated at 2.43.

Accessories for Conductor and Earth wire for 765kV voltage level transmission
line

The qualified manufacturer shall be a manufacturer of accessories for conductor
& earthwire of similar nature. The qualified manufacturer experience should
include the following:

The qualified manufacturer should have designed, manufactured, tested and
supplied the item(s) of accessories for conductor & earth wire covered under the
package or item(s) of similar/ comparable nature. For spacer dampers for Hexa/
Quad bundle conductor and vibration dampers for earth wire, the experience
should include at least the supply of 6900 nos. of quad spacer dampers and 2300
nos. of vibration dampers for earth wire for 345kV or above transmission line and
the same should have been in satisfactory operation® for a minimum period of
two (2) years as on date of NOA. (For accessories for galvanized steel Earthwire,
the requirement of voltage level shall not be applicable).

In case of indigenous manufacturers, if the Qualified manufacturer is not meeting
the stipulated two years operational experience requirements specified at 2.37.1
above, the contractor shall furnish extended warranty”” of additional two years
over and above the warranty period specified under the package.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the
item(s).

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.37.1 and also
meeting the conditions stipulated at 2.43.

The manufacturer(s) meeting the above requirement for any individual item or
items shall be considered qualified for the respective item or items only.
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2.38

2.38.1

2.38.2

2.38.3

2.38.4

2.39

2.39.1

Accessories for Conductor and Earth wire for 400 kV transmission line with
Quad/ Triple bundle conductor

The qualified manufacturer shall be a manufacturer of accessories for conductor
& earthwire of similar nature. The qualified manufacturer experience should
include the following:

The qualified manufacturer should have designed, manufactured, tested and
supplied the item(s) of accessories for conductor & earth wire covered under the
package or item(s) of similar/ comparable nature. For spacer dampers for Quad/
Triple bundle conductor and vibration dampers for earth wire, the experience
should include at least the supply of 6900 nos. of quad spacer dampers and 1950
nos. of vibration dampers for earth wire for 345kV or above transmission line and
the same should have been in satisfactory operation® for a minimum period of
two (2) years as on date of NOA. (For accessories for galvanized steel Earthwire,
the requirement of voltage level shall not be applicable).

In case of indigenous manufacturers, if the Qualified manufacturer is not meeting
the stipulated two years operational experience requirements specified at 2.38.1
above, the contractor shall furnish extended warranty”” of additional two years
over and above the warranty period specified under the package.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the
item(s).

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.38.1 and also
meeting the conditions stipulated at 2.43.

The manufacturer(s) meeting the above requirement for any individual item or
items shall be considered qualified for the respective item or items only.

Accessories for Conductor and Earth wire for 400 kV transmission line with twin
bundle conductor

The qualified manufacturer shall be a manufacturer of accessories for conductor
& earthwire of similar nature. The qualified manufacturer experience should
include the following:

The qualified manufacturer should have designed, manufactured, tested and
supplied the item(s) of accessories for conductor & earth wire covered under the
package oritem(s) of similar/ comparable nature. For Bundle Spacer and Vibration
dampers, the experience should include at least the supply of 7,875 nos. of twin
bundle spacers and 5,850 nos. of vibration dampers for conductor and 1,950 nos.
of vibration dampers for earthwire for 220kV or above voltage transmission line
and the same should have been in satisfactory operation® for a minimum period
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2.39.2

2.39.3

2.39.4

2.40
2.40.1

2.40.2

2.40.3

of two (2) years as on date of NOA. (For accessories for galvanized steel Earthwire,
the requirement of voltage level shall not be applicable).

In case of indigenous manufacturers, if the Qualified manufacturer is not meeting
the stipulated two years operational experience requirements specified at 2.39.1
above, the contractor shall furnish extended warranty®* of additional two years
over and above the warranty period specified under the package.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the
item(s).

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.39.1 and also
meeting the conditions stipulated at 2.43.

The manufacturer(s) meeting the above requirement for any individual item or
items shall be considered qualified for the respective item or items only.

Accessories for Conductor and Earth wire for 220kV transmission line

The qualified manufacturer shall be a manufacturer of accessories for conductor
& earthwire of similar nature. The qualified manufacturer experience should
include the following:

The qualified manufacturer should have designed, manufactured, tested and
supplied the item(s) of accessories for conductor & earth wire covered under the
package or item(s) of similar/comparable nature. For Bundle Spacer and Vibration
dampers, the experience should include at least the supply of 7,875 nos. of twin
bundle spacers and 5,850 nos. of vibration dampers for conductor and 1,950 nos.
of vibration dampers for earthwire for 220kV or above voltage transmission line
and the same should have been in satisfactory operation$ for a minimum period
of two (2) years as on date of NOA. (For accessories for galvanized steel Earthwire,
the requirement of voltage level shall not be applicable).

In case of indigenous manufacturers, if the Qualified manufacturer is not meeting
the stipulated two years operational experience requirements specified at 2.40.1
above, the contractor shall furnish extended warranty”” of additional two years
over and above the warranty period specified under the package.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the
item(s).

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.40.1 and also
meeting the conditions stipulated at 2.43.
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2.40.4

241

241.1

2.41.2

2413

241.4

2.42

The manufacturer(s) meeting the above requirement for any individual item or
items shall be considered qualified for the respective item or items only.

Accessories for Conductor and Earth wire for 132 kV transmission line

The qualified manufacturer shall be a manufacturer of accessories for conductor
& earthwire of similar nature. The qualified manufacturer experience should
include the following:

The qualified manufacturer should have designed, manufactured, tested and
supplied the item(s) of accessories for conductor & earth wire covered under the
package or item(s) of similar/ comparable nature. For Vibration dampers, the
experience should include at least the supply of 5,850 nos. of vibration dampers
for conductor and 1,950 nos. of vibration dampers for earthwire for 132kV or
above voltage transmission line and the same should have been in satisfactory
operation® for a minimum period of two (2) years as on date of NOA. (For
accessories for galvanized steel Earthwire, the requirement of voltage level shall
not be applicable).

In case of indigenous manufacturers, if the Qualified manufacturer is not meeting
the stipulated two years operational experience requirements specified at 2.41.1
above, the contractor shall furnish extended warranty* of additional two years
over and above the warranty period specified under the package.

AN Additional extended warranty in terms of 3% CPG corresponding to cost of the
item(s).

The proposed manufacturer can also be a qualified licensee of a qualified
manufacturer meeting the above specified requirements at 2.41.1 and also
meeting the conditions stipulated at 2.43.

The manufacturer(s) meeting the above requirement for any individual item or
items shall be considered qualified for the respective item or items only.

Mono Pole Structures

(Applicable in packages where QR provisions for Pole structure manufacturers is
not covered under Main QR)

The bidder/ Contractor should have its own manufacturing facilities & experience
as stipulated below or should have assured access to supply the pole structures
from Qualified Manufacturer(s) meeting individually the following minimum
requirements and must demonstrate that based on known commitments they will
be available for use in the proposed contract: -
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244

The qualified manufacturer should have its own manufacturing facilities for
transmission line pole structures. Further, the qualified manufacturer should have
designed, manufactured and either type tested or supplied transmission line pole
structures for 66kV or above voltage transmission line.

In case the Contractor is proposing supply of pole structures from his sub-
vendors(s), the Contractor will be required to furnish a performance guarantee of
2% of the cost of such transmission line pole structures from the manufacturer(s)
at the time of finalizing the manufacturer(s), during execution of the (Format
enclosed at Annexure-E)

Licensor-Licensee conditions (Applicable for items other than HTLS Conductor)

(i) Manufacturer/licensees shall have adequate design infrastructure and
manufacturing facility and capacity and procedures including quality control.

(ii) A qualified Licensee of a qualified manufacturer shall comply with all of the
following requirements and furnish a joint undertaking by the licensor along
with the bid.

a) Any design undertaken by the licensee shall be approved by the licensor.

b) Manufacture by the licensee shall be done with the approval of the
licensor and Employer under a quality assurance programme approved
and monitored by the licensor.

c) Licensee must furnish back-up guarantee from the licensor for individual
and overall performance of all materials supplied under the contract.

d) Licensor must guarantee sequential and timely supply of materials and
submission of technical information and data as desired by the Employer
so as to meet the overall construction schedule and

e) The agreement between licensee and licensor (copy to be submitted
along with the undertaking as per, Proforma enclosed as Annexure—F to
this section) shall be valid for a period of at least five (5) years after the
guarantee period of equipment and materials under supply is over.

Licensor-Licensee conditions (Applicable for HTLS Conductor)

(i) Manufacturer/ Licensee shall furnish a legally enforceable joint undertaking
by the Licensor along with the Licensee in the bid to guarantee following
requirement:-

a) Anydesign undertaken by the Licensee shall be approved by the Licensor.
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b) Manufacturing by the Licensee shall be done with the approval of the
Licensor under a quality assurance programme approved and monitored
by the licensor.

¢) In addition to the Contract Performance Security to be furnished by the
Contractor, the Licensor shall furnish back-up performance security in
the form of bank guarantee for 3% of the Ex-works cost of the HTLS
conductor as per the format provided for successful performance of HTLS
conductor to be manufactured and supplied by the Licensee under the
contract.

d) Licensor must guarantee sequential and timely supply of materials and
submission of technical information and data as desired by the Employer
so as to meet the overall construction schedule and

e) The agreement between licensee and licensor (copy to be submitted
along with the undertaking as per Proforma enclosed as Annexure-G to
this section) shall be valid for a period of at least two (2) years after the
guarantee period of equipment and materials under supply is over.

2.45 In case manufacturer is a holding company, the technical experience referred to
in above clauses shall be of that holding company only (i.e. excluding its
subsidiary/ group companies). In case manufacturer is a subsidiary of a holding
company, the technical experience referred to in above clauses shall be of that
subsidiary company only (i.e. excluding its holding companies)

Note: S Satisfactory operation under above clauses means certificate issued by the
Employer certifying the operation without adverse remark.

2.46 Technical requirement of Sub-Contractors

2.46.1 The subcontractor must have either of the following experience of having
successfully completed similar works during last 7 years as on the last day of
month previous to the one in which the sub-contractor is proposed to be
engaged:

a) Three similar works costing not less than the amount equal to 40% of the
cost of the work to be sub-contracted
OR
b) Two similar works costing not less than the amount equal to 50% of the
cost of the work to be sub-contracted
OR
c) One similar work costing not less than the amount equal to 80% of the
cost of the work to be sub-contracted
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2.46.2 Minimum Average Annual Turnover* (MAAT) for best three years i.e. 36 months
out of last five financial years of the sub-contractor should be ............

*Annual Gross Revenue from operations/ Gross operating income as
incorporated in the profit & loss account excluding other operating
income/Other Income.

Note:

1. Similar work shall mean the work which are of similar in nature to the work
to be sub-contracted e.g. for the scope of civil work to be sub contracted,
the experience should be of civil work.

2. The aforesaid qualifying requirement shall however, not be applicable for
engaging labour as per extant policy.

3. The cost of the work to be sub-contracted shall be considered as available
in the Contract Agreement. However, if the value is not available in the
Contract Agreement, the same shall be the estimated value for such work.

4, The above criteria is in addition to extant policy on selection of sub-
contractor as per WPPP, Vol-II.

5. The MAAT requirement shall be worked out basis the following formula:
Minimum Average Annual Turnover (MAAT)= Cost of the work to be sub-
contracted x1.5/Completion period in years**

**The completion period shall be considered as 1 year even if the same is less than
1year

3.0 General aspects of Employer design Towers
3.1 Tower Extensions

3.1.1 The towers are generally designed so as to be suitable for -6.0m/ -4.5m/ -3.0m/ -1.5m/
+0.0m/ +1.5m/ +3.0m/ +6.0m/ +7.5m/ +9.0m/ +18m/ +25m/ +30m/ +35 m body
truncations/ extensions/ leg extensions for maintaining adequate ground clearances
without reducing the specified factor of safety in any manner.

3.1.2 The provision for addition of +18m/ +25m/ +30m/ +35 m body extension to tower types
A/DA/QA, B/DB/QB, C/DC/QC and D/DD/QD (as specified in tower spotting data given to
the contractor during execution stage) is also kept. For Power Line Crossing or any other
obstacle crossing, tower types A/DA/QA, B/DB/QB, C/DC/QC or D/DD/QD can be used
with +18m/ +25m/ +30m/ +35 m extensions depending upon the type of tower and merit
of the prevailing site condition. The maximum reduced spans for A/DA, B/DB, C/DC/QC
and D/DD type towers shall be mentioned in the tower spotting data.

3.1.3 The details of unequal leg extensions provided in the design shall be furnished to the
contractor during execution stage, so that proper optimization of benching/ revetment
requirement can be done accordingly by the contractor. The towers that are designed for
unequal leg extensions of -6.0m/ -4.5m/ -3.0m/ -1.5m/ +0.0m/ +1.5m/ +3.0m/ +6.0m/
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3.14

3.15

3.2

3.2.1

3.2.2

3.2.3

3.24

+7.5m/ +9.0m have generally 3m maximum leg differential and in specific cases have 6m
maximum leg differential. In situations where difference in leg differential does not suit
the standard unequal leg extension provisions on the tower mentioned above, suitable
chimney extensions can be provided to reduce benching/ revetment requirement.

All above extension provisions to towers and foundations shall be treated as part of
normal towers and foundations only.

The leg extensions, unequal leg extensions, chimney extensions and/ or a combination of
these suitable for a tower location shall be selected on the basis of techno-economic
evaluation.

Span and clearances

Span and clearances given in following clauses are indicative. Span & Clearances to be
adopted for the specific package shall be as per Tower Spotting Data to be given to the
contractor during execution stage.

Normal Span

The normal ruling span of the line of different voltage level is given in the table below:

Sl. Voltage Level of Transmission Line Design Span or Normal Ruling Span
No.
A) 400 kV, 765 kV, +500 kV HVDC and | 400 meters
+800 kV HVDC
B) 220 kV 350 meters
Q) 132 kV 320 meters
Wind Span

The wind span is the sum of the two half spans adjacent to the support under
consideration. For normal horizontal spans this equals to normal ruling span.

Weight span

The weight span is the horizontal distance between the null points of the conductors on
the two spans adjacent to the tower.

In case at certain locations, actual spans are found to be exceeding the design spans and
cross-arms/ other members of towers are required to be modified/ reinforced, the tower
shall be modified/ reinforced by the contractor based on drawings supplied to the
Contractor.
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4.0 Details of Line Materials
4.1 AC Lines

4.1.1 765 kV Voltage level

A) 765 kV Single Circuit Transmission Line with Horizontal / DELTA/ Vertical Delta
Configuration
1 Conductor Four ACSR BERSIMIS conductor per phase with
sub-conductor spacing of 457 mm in Horizontal/
Delta configuration.
2 Earthwire/ Two Earthwires (7/3.66mm) or One Earthwire
OPGW (7/3.66mm) and one OPGW or Two OPGW with
mechanical & electrical properties equivalent to
the used earthwire may be used as indicated in
Section-IA.
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
a) Si.ngle ‘I’ suspension 10
Pilot
b) Double ’.I’ 240
suspension
0 Slingle ‘V’ suspension 120 (Along one arm)
Pilot
d) | Single Tension 120
e) | Single ‘V’ suspension | 210 (Along one arm)
f) Double I_V' 420 (Along one arm)
suspension
g) | Quadruple Tension 840

B) 765 kV Double Circuit Transmission Line

1 Conductor Six ACSR ZEBRA conductor per phase with sub-
conductor spacing of 457 mm in vertical
configuration.

2 Earthwire / Two Earthwires (7/3.66mm) or One Earthwire
OPGW (7/3.66mm) and one OPGW or Two OPGW with
mechanical & electrical properties equivalent to
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the used earthwire may be used as indicated in
Section-IA.

Insulator String details

Type of String

Mechanical Strength of Insulator String (kN)

Double ‘I
a) . 320
suspension
Single ‘I’
b) get 160
suspension Pilot
c) | Single Tension 160
d) | Quadruple Tension | 840

4.1.2 400 kV Voltage Level

A) 400kV Double Circuit (QUAD ACSR MOOSE) Transmission Line
1 Conductor Four ACSR MOOSE conductor per phase with sub-
conductor spacing of 457 mm in vertical
configuration.
2 Earthwire / Two Earthwires (7/3.66mm) or One Earthwire
OPGW (7/3.66mm) and one OPGW or Two OPGW with
mechanical & electrical properties equivalent to
the used earthwire may be used as indicated in
Section-IA.
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
a) Double '.I' 240
suspension
b) Single ’I'. . 120
suspension Pilot
c) | Single Tension 120
d) | Quadruple Tension | 640
B) 400 kV Single/Double Circuit (TWIN ACSR MOOSE) Transmission Line
1 Conductor Two ACSR MOOSE conductor per phase with sub-
conductor spacing of 450 mm.
2 Earthwire / Two Earthwires (7/3.66mm) or One Earthwire
OPGW (7/3.66mm) and one OPGW or Two OPGW with
mechanical & electrical properties equivalent to
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the used earthwire may be used as indicated in
Section-IA.
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
Single ‘I’ 120
2) Suspension
Single ‘I’ 120
b) -
suspension Pilot
c) | Single Tension 120
d) | Double Tension 320
Q) 400 kV Double Circuit (triple ACSR SNOWBIRD) Transmission Line
1 Conductor Triple ACSR Snowbird conductor per phase with
sub-conductor spacing of 457 mm.
2 Earthwire / Two Earthwires (7/3.66mm) or One Earthwire
OPGW (7/3.66mm) and one OPGW or Two OPGW with
mechanical & electrical properties equivalent to
the used earthwire may be used as indicated in
Section-IA.
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
Double ‘I 240
a) Suspension
Single ‘I’ 120
b) -
suspension Pilot
c) | Single Tension 120
d) | Double Tension 420
D) 400 kV Double Circuit (twin ACSR LAPWING) Transmission Line
1 Conductor Twin ACSR Lapwing conductor per phase with
sub-conductor spacing of 450 mm.
2 Earthwire / Two Earthwires (7/3.66mm) or One Earthwire
OPGW (7/3.66mm) and one OPGW or Two OPGW with

mechanical & electrical properties equivalent to
the used earthwire may be used as indicated in
Section-IA.
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3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
Single ‘I’ 160
2) Suspension
Single ‘I’ 160
b) -
suspension Pilot
c) | Single Tension 160
d) | Double Tension 420
4.1.3 220 kV Voltage Level
A) 220kV Single/Double Circuit (Single ACSR Zebra) Transmission Line
1 Conductor ACSR Zebra conductor
2 Earthwire / One Earthwire (7/3.15mm) or OPGW with
OPGW mechanical & electrical properties equivalent to
the used earthwire may be used as indicated in
Section-IA.
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
a) Single ’I'. 70
Suspension
b) Single ‘I’ 70
suspension Pilot
c) | Single Tension 120
d) | Double Tension 240
B) 220kV Single/Double Circuit (TWIN ACSR MOOSE) Transmission Line
1 Conductor Two ACSR MOOSE conductor per phase with sub-
conductor spacing of 450 mm.
2 Earthwire / One Earthwires (7/3.66mm) or One OPGW with
OPGW mechanical & electrical properties equivalent to
the used earthwire may be used as indicated in
Section-IA.
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
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a) Single ‘I’ 120
Suspension
Single ‘I’ 120
b) -
suspension Pilot
c) | Single Tension 120
d) | Double Tension 320

4.1.4 132KkV Voltage Level

A) 132kV Single/ Double Circuit Transmission Line with Single ACSR PANTHER
Conductor
1 Conductor ACSR Panther conductor
2 Earthwire / One Earthwire (7/3.15mm) or OPGW with mechanical
OPGW & electrical properties equivalent to the used
earthwire may be used as indicated in Section-IA.
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
a) Single ’I'. 90
Suspension
b) | Single Tension 90
c) | Double Tension | 180
B) 132kV Single/ Double Circuit Transmission Line with Single ACSR ZEBRA
Conductor
1 Conductor ACSR ZEBRA conductor
2 Earthwire / One Earthwire (7/3.15mm) or OPGW with mechanical
OPGW & electrical properties equivalent to the used
earthwire may be used as indicated in Section-IA.
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
a) Single ’I'. 90
Suspension
b) | Single Tension 120
c) | Double Tension | 240
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4.2 HVDC Lines
42.1.1 +800kV HVDC Transmission line
1 Conductor Four ACSR Lapwing conductor per phase with sub-
conductor spacing of 457 mm in Horizontal
configuration.
2 Earthwire/ Two Earthwires (7/4.50mm) or One Earthwire and
OPGW one OPGW with mechanical & electrical
properties equivalent to the used earthwire may
be used as indicated in section-1 A
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
a) Single ‘Y’ 420 along each arm of V portion & 840 along |
suspension portion
b) TriF)Ie Tension 1960
String
c) | Single ! Pilot 160
Details of DMR
Twin ACSR Lapwing conductor per phase with
1 Conductor sub-conductor spacing of 450 mm in Horizontal
configuration.
5 Insulator String Details
Type of String Mechanical Strength of Insulator String (kN)
Single “I” 160/ 210
a) Suspension
b) | Double Tension 420
4.2.1.2 +500kV HVDC Transmission line
A) +500kV HVDC with Quad ACSR LAPWING Conductor
1 Conductor Four ACSR Lapwing conductor per phase with sub-
conductor spacing of 457 mm in Horizontal
configuration.
2 Earth Electrode Twin ACSR MOOSE conductor per phase with sub-
line conductor spacing of 450 mm in Horizontal
configuration.
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3 Earthwire/ Two Earthwires (7/3.66mm) or One Earthwire and
OPGW one OPGW with mechanical & electrical
properties equivalent to the used earthwire may
be used as indicated in section-1 A
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
a) | Single 'V’ suspension | 210 (Along one arm)
Double ‘V’
b) . 420 (Along one arm)
suspension
¢) | Quadruple Tension 840
B) 1+500kV HVDC With Quad ACSR BERSIMIS Conductor
1 Conductor Four ACSR BERSIMIS conductor per phase with
sub-conductor spacing of 457 mm in Horizontal
configuration.
2 Earthwire/ Two Earthwires (7/3.66mm) or One Earthwire and
OPGW one OPGW with mechanical & electrical
properties equivalent to the used earthwire may
be used as indicated in section-1A
3 Insulator String details
Type of String Mechanical Strength of Insulator String (kN)
a) | Single ‘V’ suspension | 210 (Along one arm)
b) | Quadruple Tension 640
5.0 Electrical System Data for Different Voltage of Line.
5.1 AC lines
Sl. Parameters Unit Values
No.
1 Nominal Voltage kv 765 400 220 |32 66
2 Maximum system voltage kv 800 420 245 145 72
3 BIL (Impulse) kv 2400 1550 1050 | 650 325
(Peak)
4 Power frequency kV 830 680 460 275 175
withstand voltage (Wet) (rms)
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5 Switching surge withstand kV 1550 | 1050 NA NA NA
voltage (Wet) (peak)

6 Minimum Corona kv 510 320 154 NA NA
extinction voltage at 50 Hz (rms)
AC system under dry phase
condition to earth

7 Radio interference voltage | Micro 1000 | 1000 1000 | NA NA
at one MHz for phase to Volts at 510 | at 305 | at 154
earth voltage as indicated | (Max) kv kv kv

under dry condition.

5.2 HVDC transmission line

Sl. Parameters Unit Value
No.
1 Nominal Voltage kv +500 +800
2 Maximum system voltage kv 1525 +840
3 BIL (Impulse) kV (Peak) 1800 2250
4 Switching surge withstand voltage kV (peak) 1000 1850
(Wet)
5 Minimum Corona extinction voltage kV (rms) 550 880
under dry condition
6 Maximum Radio interference Micro Volts 1000 1000
voltage at one MHz for conductor
surface gradient of 22 kV/cm
(positive)

6.0 Planning and Designing in Purview of Vulnerability Atlas of India

Vulnerability Atlas of India (VAIl) is a comprehensive document which provides existing
hazard scenario for the entire country and presents the digitized State/ UT wise hazard,
maps with respect to earthquakes, winds and floods for district-wise identification of
vulnerable areas. It also includes additional digitized maps for thunderstorms, cyclones
and landslides. The main purpose of this Atlas is its use for disaster preparedness and
mitigation at policy planning and project formulation stage.
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This Atlas is one of its kind single point source for the various stakeholders including policy
makers, administrators, municipal commissioners, urban managers, engineers,
architects, planners, public etc. to ascertain proneness of any city/ location/ site to multi-
hazard, which includes earthquakes, winds, floods thunderstorms, cyclones and
landslides. While project formulation, approvals and implementation of various urban
housing, buildings and infrastructures schemes, this Atlas provides necessary information
for risk analysis and hazard assessment.

The Vulnerability Atlas of India has been prepared by Building Materials and Technology
Promotion Council under Ministry of Housing and Urban Affairs, Government of Indra
and available at their website www.bmtpc.org. It is mandatory for the bidders to refer
Vulnerability Atlas of India for multi-hazard risk assessment and include the relevant
hazard proneness specific to project location while planning and designing the project in
terms of:

i) Seismic zone (Il to V) for earthquakes,

i) Wind velocity (Basic Wind Velocity: 55, 50, 47, 44, 39 & 33 m/s)

iii) Area liable to floods and Probable max. surge height
iv) Thunderstorms history
V) Number of cyclonic storms/ severe cyclonic storms and max sustained wind

specific to coastal region
vi) Landslides incidences with Annual rainfall normal

vii) District wise Probable Max. Precipitation
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Annexure-A

List of Electrical Equipment Class-I Local Supplier and Minimum Local

Content Requirement

SI. | List of Electrical Equipment with sufficient local capacity and Class-I Local
No. competition Supplier-
Minimum Local
Content (%)
1 Power Transformers (up to 765 kV, including Generator 60
transformers)
2 Instrument Transformer (up to 765 kV) 60
3 Transformer Oil Dry Out System (TODOS) 60
4 Reactors up to 765 kV 60
5 Oil Impregnated Bushing (up to 400 kV) 60
6 Resin Insultated Paper (RIP) bushings (up to 145 kV) 50
7 Circuit Breakers (up to 765 kV AC - Alternating Current) 60
8 Disconnectors/Isolators (up to 765 kV AC) 60
9 | Wave trap (up to 765 kV AC) 60
10 | Oil Filled Distribution Transformers up to & Including 33 kV 60
[Cold Rolled Grain Oriented (CRGO)/Amorphous,
Aluminium/Copper wound]
11 | Dry Type Distribution Transformer upto and including 33 kV 60
(CRGO/Amorphous, Aluminium/Copper wound )
12 | Conventional Conductor 60
13 | Accessories for Conventional conductors 60
14 | High Temperature/High Temperature Low Sag (HTLS) 60
conductors (such as Composite core, GAP, ACSS, INVAR,
AL59) and Accessories
15 | Optical ground wire (OPGW) — all designs 60
16 | Fiber Optic Terminal Equipment (FOTE) for OPGW 50
17 | OPGW related Hardware and Accessories 60
SECTION-I B Page 57 of 81



Specification No. :KRTL/TBCB/400kV/ Khandhukhal & Rampura/G1 Dated:---------

18 | Remote Terminal Unit (RTU) 50
19 | Power Cables and accessories up to 33 kV 60
20 | Control cables including accessories 60
21 | XLPE Cables up to 220 kV 60
22 | Substation Structures 60
23 | Transmission Line Towers 60
24 | Porcelain (Disc/Long Rod) Insulators 60
25 | Bus Post Insulators (Porcelain) 60.
26 | Porcelain Disc Insulators with Room Temperature 50
Vulcanisation (RTV) coating
27 | Porcelain Longrod Insulators with Room Temperature 50
Vulcanisation (RTV) coating
28 | Hardware Fittings for Porcelain Insulators 60
29 | Composite/Polymeric Long Rod Insulators 60
30 | Hardware Fittings for Polymer Insulators 60
31 | Bird Flight Diverter (BED) 60
32 Power Line Carrier Communication (PLCC) System (up to 800 60
kV)
33 | Gas Insulated Switchgear (up to 400 kV AC) 60
34 | Gas Insulated Switchgear (above 400 kV AC) 50
35 | Surge/Lightning Arrester (up to 765 kV AC) 60
36 | Power Capacitors 60
37 | Packaged Sub-station (6.6 kV to 33 kV) 60
38 | Ring Main Unit (RMU) (up to 33 kV) 60
39 | Medium Voltage (MV) GIS Panels ( up to 33 kV) 60
40 | Automation and Control System/Supervisory Control and 50
data Acquisition (SCADA) System in Power System
SECTION-I B Page 58 of 81




Specification No. :KRTL/TBCB/400kV/ Khandhukhal & Rampura/G1 Dated:---------

41 | Control and Relay Panel (including Digital/Numerical Relays) 50
42 | Electrical Motors 0.37 kW to 1 MW 60
43 | Energy Meters excluding smart meters 50
44 | Control & power cables and Accessories (up to 1.1 kV) 60
45 | Diesel Generating (DG) set 60
46 | DCsystem (DC Battery & Battery Charger) 60
47 | AC & DC Distribution Board 60
48 | Indoor Air Insulated Switchgear (AIS) upto 33 kV 60
49 Poles (PCC, PSCC, Rolled Steel Joist, Rail Pole, Spun, Steel 60
Tubular)
50 | Material for Grounding/earthing system 60
51 | lllumination system 60
52 | Overhead Fault Sensing Indicator (FSI) 50
53 | Power Quality Meters 50
54 | Auxilliary Relays 50
55 | Load Break Switch 50
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Annexure-B

FORM OF JOINT DEED OF UNDERTAKING BY THE TOWER MANUFACTURER ALONGWITH THE
BIDDER/ CONTRACTOR

having its Registered Office at ....ccreviecccrcnirecenen, (hereinafter called the “Tower
Manufacturer” which expression shall include its successors, executors and permitted
assigns), and M/s. ............uu........, @ Company incorporated under the laws of .....................
having its Registered Office at .......cccceeveenenns (hereinafter called the “Bidder”/”Contractor”
which expression shall include its successors, executors and permitted assigns) in favour of
........ (insert names of the Employer)............... ,a Company incorporated under the Companies
Act of 1956 having its registered office at ..............(insert registered address of the
Employer)............... (hereinafter called the “Employer” which expression shall include its
successors, executors and permitted assigns)

WHEREAS the “Employer” invited Bid as per its Specification No.................... for manufacture,
fabrication, supply of tower parts as per Contractor“s/ Employer's design (wherever
applicable), casting of foundation, erection of all types of towers, stringing of conductor and
earthwire, testing and commissioning of ............cccoeeeeeiiieeeeivivviinnn, Transmission Line.

AND WHEREAS Clause No. .............., Section ............, Of .cccovvernnne , Vol.—... forming part of the
Bid Documents inter-alia stipulates that the Bidder and/or Manufacturer must fulfill the
Qualifying Requirements and be jointly and severally bound and responsible for the quality
and timely supply of tower parts in the event the Bid submitted by the Bidder is accepted by
the Employer resulting in a Contract.

AND WHEREAS the Bidder has submitted its Bid to the Employer vide Proposal No.
...................... dated...........based on tie-up with the Tower Manufacturer for supply of tower

NOW THEREFORE THIS UNDERTAKING WITNESSETH as under:

1. In consideration of the award of Contract by the Employer to the Bidder (hereinafter
referred to as the “Contract”) we, the Tower Manufacturer and the Bidder/Contractor
do hereby declare that we shall be jointly and severally bound unto the ...... (insert
name of the Employer) .......... , for the manufacture, testing, supply of tower parts on
FOR destination delivery at site basis in accordance with the Contract Specifications.

2. Without in any way affecting the generality and total responsibility in terms of this
Deed of Undertaking, the Tower Manufacturer hereby agrees to depute their
representatives from time to time to the Employer™s Project site as mutually
considered necessary by the Employer, Bidder/Contractor and the Tower
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Manufacturer to ensure proper quality, manufacture, testing and supply on FOR
destination delivery at site basis and successful performance of the material in
accordance with Contract Specifications. Further, if the Employer suffers any loss or
damage on account of non-performance of the material (tower parts) fully meeting
the performance guaranteed as per Bid Specification in terms of the contract. We the
Tower Manufacturer and the Contractor jointly and severally undertake to pay such
loss or damages to the Employer on its demand without any demur.

This Deed of Undertaking shall be construed and interpreted in accordance with the
laws of India and the Courts in Delhi shall have exclusive jurisdiction in all matters
arising under the Undertaking.

As a security, the Tower Manufacturer shall apart from the Contractor"s performance
guarantee, furnish a Contract Performance Guarantee from its Bank in favour of the
Employer in a form acceptable to the Employer. The value of such guarantee shall be
equivalent to 02% of the cost of tower parts to be supplied by the Tower Manufacturer
as identified in the Contract awarded by the Employer to the Bidder/Contractor and it
shall be part of guarantee towards the faithful performance/compliance of this Deed
of Undertaking in terms of the Contract. The guarantee shall be unconditional,
irrevocable and valid for the entire period of the Contract, namely till the end of the
Defect Liability Period of under the Contract. The Bank Guarantee amount shall be
payable to the Employer on demand without any reservation or demur.

We, the Tower Manufacture/ Bidder/Contractor agree that this Undertaking shall be
irrevocable and shall form an integral part of the Contract and further agree that this
Undertaking shall continue to be enforceable till the Employer discharges it. It shall
become operative from the effective date of Contract.

IN WITNESS WHEREOF the Tower Manufacturer and/or the Bidder/Contractor have through
their Authorised Representatives executed these presents and affixed Common seals of their
respective Companies, on the day, month and year first above mentioned.

WITNESS

Signature ....ccccoeeeevvenene.

NamMe ..ccooeveeeerirrereenen (For Tower Manufacturer)

Office Address .......cceueu.. (Signature of the authorized representative)
Name ....ccccoveeriieeens
Common Seal of Company ..........cc.......

WITNESS

Signature .....cccoeeeevvenee.

Name ...

Office Address .......cceuu..e. (For Bidder)

(Signature of the authorized representative)
Name ....cccoeveerericceeens
Common Seal of Company ..........c.cu.u.....
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Annexure-C
OPGW FORMS
FORM OF BANK GUARANTEE FOR CONTRACT PERFORMANCE
TO BE SUBMITTED BY THE MANUFACTURER OF OPGW)

STIPULATED IN CLAUSE ...t ]

(ON NON-JUDICIAL STAMP PAPER OF APPROPRIATE VALUE)
Bank Guarantee No. ......ccceevvrenee. Date...oooevevvnnnnns
Contract NO......ccovvenirnncinnnninensiennnnn
.............. [Name of Contract]..............c........
To: [Name and address of the Employer]
Dear Ladies and/or Gentlemen,
We refer to the Contract ("the Contract") signedon .............. (insert date of the Contract)........
between you and M/s.......cevveveeveveeeeeecrnnnnn. (Name of Contractor) .................. , having its
Principal place of business at ............(Address of Contractor).........ccccccccuervrrveannnn... and
Registered Office at veeereenne...(Registered address of Contractor)
...................................................... ("the Contractor") concerning...............ccccuveennnnn. (Indicate
brief scope of work) ...........cccceeeeuueeeeann. for the complete execution of the ...... (insert name

of Package alongwith name of the Project)........

Whereas, the Contractor has agreed to supply the OPGW Manufactured by M/s
.................................................... (Name of Manufacturer), having its Principal place of
business at (Address of Manufacturer) and Registered office at
........................... (Registered address of Manufacturer)....... (Herein after Referred to as the
‘Manufacturer’ ) in collaboration with M/s. e, (Name of
Collaborator/Parent/Principal Company) ................. , having its Principal place of business at
viveeennn...(Address  of Collaborator/Parent/Principal Company)..........ccccceeeeeevvvvvvennnnn... and
Registered Office at............ (Registered address of Collaborator/Parent/Principal Company)
.................................... (hereinafter referred to as the “Collaborator”), as a pre-requisite for
qualification of the the Bidder/Contractor and have submitted a deed of joint undertaking
declaring that they are jointly and severally bound and responsible for the successful
performance of the said equipment in accordance with the Contract Specifications and that
the Manufacturer having agreed to furnish a Contract Performance Guarantee equivalent to
(3%) three per cent of the Ex-works cost of OPGW to be supplied by the
Manufacturer/Contractor under the Contract. This CPG shall be in addition to Contract
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Performance Guarantee equivalent to 3% (three per cent) of the value of the Contract to be
provided by the Contractor for the faithful performance of the entire Contract.

By this letter we, the undersigned, ......... (insert name & address of the issuing bank) ......... ,a
Bank (or Company) organized under the laws of ......c.ccccccriiiiiiiiinnnneen. and having its
Registered/Head Office at ............(insert address of registered office of the bank)........... do
hereby irrevocably guarantee payment to you up to .....ccceceeveeeeceeveeennnns i.e., three percent
(3%) of the Ex-works cost of OPGW to be supplied by the Manufacturer/Contractor under the
Contract until ninety (90) days beyond the Defect Liability Period of the OPGW i.e., upto and
inclusive of ............... (dd/mm/yy).

We undertake to make payment under this Letter of Guarantee upon receipt by us of your
first written demand signed by your duly authorized officer declaring the
Contractor/Manufacturer/ Collaborator/Parent/Principal Company to be in default under the
Contract and without cavil or argument any sum or sums within the above named limits,
without your need to prove or show grounds or reasons for your demand and without the
right of the Contractor/Manufacturer/ Collaborator/Parent/Principal Company to dispute or
guestion such demand.

Our liability under this Letter of Guarantee shall be to pay to you whichever is the lesser of
the sum so requested or the amount then guaranteed hereunder in respect of any demand
duly made hereunder prior to expiry of the Letter of Guarantee, without being entitled to
inquire whether or not this payment is lawfully demanded.

This letter of Guarantee shall remain in full force and shall be valid from the date of issue until
ninety (90) days beyond the Defect Liability Period of the said equipment i.e. upto and
inclusive of................ (dd/mm/yy) and shall be extended from time to time for such period
(not exceeding one year), as may be desired by M/s................ on whose behalf this Letter of
Guarantee has been given.

Except for the documents herein specified, no other documents or other action shall be
required, notwithstanding any applicable law or regulation.

Our liability under this Letter of Guarantee shall become null and void immediately upon its
expiry, whether it is returned or not, and no claim may be made hereunder after such expiry
or after the aggregate of the sums paid by us to you up shall equal the sums guaranteed
hereunder, whichever is the earlier.

All notices to be given under shall be given by registered (airmail) posts to the addressee at
the address herein set out or as otherwise advised by and between the parties hereto.
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We hereby agree that any part of the Contract may be amended, renewed, extended,
modified, compromised, released or discharged by mutual agreement between you and the
Collaborator, and this security may be exchanged or surrendered without in any way
impairing or affecting our liabilities hereunder without notices to us and without the
necessity for any additional endorsement, consent or guarantee by us, provided, however,
that the sum guaranteed shall not be increased or decreased.

No action, event or condition which by any applicable law should operate to discharge us
from liability hereunder shall have any effect and we hereby waive any right we may have to
apply such law so that in all respects our liability hereunder shall be irrevocable and, except
as stated herein, unconditional in all respects.

Notwithstanding anything contained herein:

1. Our liability under this Bank Guarantee shall not exceed (value in
figures) [ (value in
words) l.

2. This Bank Guarantee shall be valid upto (validity date)

3. We are liable to pay the guaranteed amount or any part thereof under this
Bank Guarantee only & only if we receive a written claim or demand on or
before (validity date) "

For and on behalf of the Bank
[Signature of the authorized signatory(ies)]
Signature
Name
Designation
POA Number
Contact Number(s): Tel. Mobile
Fax Number
email
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Note:

Common Seal of the

Bank
Witness:
Signature
Name
Address
Contact Number(s): Tel. Mobile

email

For the purpose of executing the Bank Guarantee, the non-judicial stamp papers of
appropriate value shall be purchased in the name of Bank who issues the ‘Bank
Guarantee’.

The Bank Guarantee shall be signed on all the pages by the Bank Authorities
indicating their POA nos. and should invariably be witnessed.

The Bank Guarantee should be in accordance with the proforma as provided.
However, in case the issuing bank insists for additional paragraph regarding
applicability of ICC publication No: 758, the following may be added at the end of
the proforma of the Bank Guarantee [i.e., end paragraph of the Bank Guarantee
preceding the signature(s) of the issuing authority(ies) of the Bank Guarantee]:
“This Guarantee is subject to Uniform Rules for Demand Guarantee, ICC
publication No. 758 except that article 15(a) is hereby excluded.”

At the time of issuance of the Bank Guarantee (including its extensions) through
SFMS facility, the issuing bank will input the IFSC code of Beneficiary Bank as
mentioned at GCC clause 9.4 in SCC in their Trade Finance Portal.

Additional paragraph regarding issuance of the Bank Guarantee through SFMS
Platform (if applicable), the following should be added at the end of the proforma
of the Bank Guarantee [i.e., end paragraph of the Bank Guarantee preceding the
signature(s) of the issuing authority(ies) of the Bank Guarantee]:

“This Guarantee has been issued using SFMS Platform and the requisite
communication in this regard has been forwarded to the Beneficiary Bank.”
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FORM OF DEED OF UNDERTAKING BY THE CONTRACTOR

TO BE EXECUTED BY THE BIDDER/MANUFACTURER FOR EXTENDED WARRANTY OF
ONE (01) YEARS OVER AND ABOVE THE WARRANTY PERIOD SPECIFIED FOR OPGW
CABLE

[STIPULATED IN CLAUSE......coiiiiiiee e ]
(ON NON-JUDICIAL STAMP PAPER OF APPROPRIATE VALUE)

(Declaration by Contractor regarding for GTR/Qualifying
Requirements for manufacturer of OPGW)

having its Registered Office at ......c.cccccennees (hereinafter called the “Contractor” which
expression shall include its successors, executors and permitted assigns) in favour of ........
(insert names of the Employer) ............... , @a Company incorporated under the Companies
Act of 1956 having its registered office at .............(insert registered address of the
Employer)............... (hereinafter called the “Employer” which expression shall include its
successors, executors and permitted assigns)

WHEREAS the “Employer” invited Bid as per its Specification No. .................. for the
execution of ............... (insert name of the package along with project name,........................
AND WHEREAS Clause No. .............. , Section ............ , Of i, , Vol.—... forming part of

the Bid Documents inter-alia stipulates that the Contractor must fulfill the General Technical
Requirements for OPGW in the event of award/or post award stage and shall be bound and
responsible for the successful performance of OPGW offered in the event the Bid submitted
by the Contractor is accepted by the Employer resulting in a Contract.

AND WHEREAS the Contractor has submitted its Bid to the Employer vide Proposal No.

NOW THEREFORE THIS UNDERTAKING WITNESSETH as under:

1.0 In consideration of the award of Contract by the Employer to the Contractor
(hereinafter referred to as the “Contract”) we, the Contractor do hereby undertake
that we shall be bound unto the ...... (insert name of the Employer) ........... , for the
successful performance of OPGW and shall be fully responsible for the design,
manufacture, testing, supply on FOR destination delivery at site basis and unloading
at site, storage, erection, testing & commissioning and successful performance of
OPGW in accordance with the Contract Specifications.
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2.0 We confirm the extended warranty obligations of additional one (01) year over
and above the warranty period specified for the entire quantity of OPGW to be
supplied from the Contractor.

3.0 We, the Contractor agree that this Undertaking shall be irrevocable and shall form
an integral part of the Contract and further agree that this Undertaking shall
continue to be enforceable till the Employer discharges it. It shall become operative
from the effective date of Contract.

4.0 We, the Bidder/Manufacturer agree that this Undertaking shall be irrevocable and
shall form an integral part of the Contract and further agree that this Undertaking
shall continue to be enforceable till the Employer discharges it. It shall become
operative from the effective date of Contract.

5.0 This Deed of Undertaking shall be construed and interpreted in accordance with the
laws of India and the Courts in Delhi shall have exclusive jurisdiction in all matters
arising under the Undertaking.

IN WITNESS WHEREOF the Contractor have through their Authorised Representatives
executed these presents and affixed Common seals of their respective Companies, on the
day, month and year first above mentioned.

WITNESS (For Contractor)
Signature ......ccoveeevveniennes
(Signature of the authorized
Name ...ccovvevveeriee e, representative)
Office Address ................... Name oo
Common Seal of Company ..................
WITNESS WITNESS
Signature ......ccveeevveveenenes Signature .....cccevevivieens
Name ...coovvevveiver e Name ....coccvvierivreee e
Office Address ............ Office Address ........ccc....e.
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Note:

1. For the purpose of executing the Deed of Undertaking, the non-judicial stamp papers
of appropriate value shall be purchased in the name of executants parties.

2. The Undertaking shall be signed on all the pages by the authorised representatives
of Contractor should invariably be witnessed.

3. This Deed of Joint Undertaking attested by Notary Public of the place(s) of the

respective executant(s) shall be submitted by the Contractor after finalization of
vendor for OPGW as per TS in the event of award/ post award stage.
* Strike-off whichever is not applicable.
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FORM OF JOINT DEED OF UNDERTAKING BY THE COLLABORATOR/ PARENT COMPANY
ALONGWITH THE BIDDER/MANUFACTURER

[In line with Clause....................... Qualifying Requirements for manufacturer of OPGW of
Section-
I: Technical Specifications, Volume-li]

(ON NON-JUDICIAL STAMP PAPER OF APPROPRIATE VALUE)

THIS DEED OF UNDERTAKING executed this ................ day of .......ccoeeeenn Two Thousand
and ....cce... bY M/s. i, , a Company incorporated under the laws of
........................ and having its Registered Office at................................ (hereinafter called the
“Collaborator” which expression shall include its successors, executors and permitted
assigns), and M/s. ....cccoovvveeeeennne , a Company incorporated under the laws of ......................
having its Registered Office at..................... (hereinafter called the “Manufacturer” which
expression shall include its successors, executors and permitted assigns ) and Ms/.
.................... , a Company incorporated under the laws of ..................... having its Registered
Office at.......ccvveeernnnn. (hereinafter called the “Bidder/Contractor” which expression shall
include its successors, executors and permitted assigns) in favour of......... (insert names of
the Employer) ............... , @ Company incorporated under the Companies Act of

1956 having its registered office at ...........(insert registered address of the
Employer)............... (hereinafter called the “Employer” which expression shall include its
successors, executors and permitted assigns)

WHEREAS the “Employer” invited Bid as per its Specification No. .........c......... for the
execution of ................ (insert name of the package along with project name,.........................
AND WHEREAS Clause No. .............., Section ............, Of wceevveuneennn. , Vol.—... forming

part of the Bid Documents inter-alia stipulates that the Contractor and Manufacturer
alongwith its Collaborator must fulfill the Qualifying Requirements for OPGW and be jointly
and severally bound and responsible for the successful performance of OPGW offered in
the event the proposal for supply of OPGW from the Manufacturer submitted by the
Contractor is accepted by the Employer.

AND WHEREAS the Contractor has submitted its proposal to the Employer vide Proposal No.
...................... dated .......... for supply of OPGW from the Manufacturer based on the
collaboration/association of the Collaborator with the Bidder/Manufacturer.
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NOW THEREFORE THIS UNDERTAKING WITNESSETH as under:

1.0 In consideration of the award of Contract by the Employer to the Contractor (hereinafter
referred to as the “Contract”) we, the Collaborator and the Contractor and the
Manufacturer do hereby declare that we shall be jointly and severally bound unto
the ...... (insert name of the Employer) ............ , for the successful performance of
OPGW and shall be fully responsible for the design, manufacture, testing, supply on
FOR destination delivery at site basis and supervision of unloading at site, storage,
erection, testing & commissioning and successful performance of OPGW in
accordance with the Contract Specifications.

2.0 Without in any way affecting the generality and total responsibility in terms of this Deed
of Undertaking, the Collaborator in particular hereby agrees to depute their
technical experts from time to time to the Contractor’s/Indian Manufacturer’s
Works/Employer’s Project site as mutually considered necessary by the Employer,
Contractor, Manufacturer and the Collaborator to ensure

(i) A valid technology transfer agreement, including license to manufacture and
supply from India, between the Collaborator (the technology provider) and the
Manufacturer covering the type, size and rating of the *... sets specified,
valid minimum up to the end of the defect liability period of the contract. The
technology transfer agreement necessarily covers transfer of technological
know-how for *............ in the form of complete transfer of design dossier,
design software’s, drawings and documentation, quality system manuals and
imparting relevant training to the personnel of the Manufacturer.

(ii) Proper design, engineering, manufacture, testing, supply transportation and
delivery at site and supervision of unloading at site, storage, erection, testing
& commissioning and successful performance of the equipment in accordance
with Contract Specifications and

(iii) If necessary, the Collaborator shall advise the Manufacturer suitable
modifications of designs and implement necessary corrective measures to
discharge the obligations under the contract.

3.0 This Deed of Undertaking shall be construed and interpreted in accordance with the laws
of India and the Courts in Delhi shall have exclusive jurisdiction in all matters arising under
the Undertaking.

4.0 As a security, the Manufacturer shall apart from the Contractor’s performance
guarantee, furnish additional Contract Performance Guarantee from its Bank in favour of
the Employer in a form acceptable to the Employer. The value of such guarantee shall be
equivalent to 3% of the Ex works cost of OPGW as identified in the Contract awarded by the
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Employer to the Contractor. The guarantee shall be unconditional, irrevocable and valid for
the entire period of the Contract, and till the end of the Defect Liability Period of
.................................. under the Contract. The Bank Guarantee amount shall be payable to
the Employer on demand without any reservation or demur.

5.0 We, the Collaborator and Contractor and/or Manufacturer agree that this Undertaking
shall be irrevocable and shall form an integral part of the Contract and further agree
that this Undertaking shall continue to be enforceable till the Employer discharges
it. It shall become operative from the effective date of Contract.

6.0 This Deed of Undertaking shall be construed and interpreted in accordance with the laws
of India and the Courts in Delhi shall have exclusive jurisdiction to adjudicate any
dispute arising under or in connection with this agreement.

IN WITNESS WHEREOF the Collaborator, the Manufacturer and the Contractor have through

their Authorised Representatives executed these presents and affixed Common seals of
their respective Companies, on the day, month and year first above mentioned.

(For Collaborator)

(Signature of the authorized

WITNESS representative)
Signature ......ccoeeeevevervenines Name ...c.cccevneneenes
Name ...ccoovvevveeriee e, Common Seal of Company
Office Address .........c........
WITNESS (For Contractor)
Signature ......ccceeeeeennen. (Signature of the authorized
representative)
Name ...ccocvevveivicer e,
Name ....cccevverevven s
Office Address .........c........

SECTION-I B Page 71 of 81



Specification No. :KRTL/TBCB/400kV/ Khandhukhal & Rampura/G1 Dated:---------

WITNESS (For Manufacturer)
Signature .......cocoeeevveennen (Signature of the authorized
representative)
Name ....covoveeviriiier e
Name .....ccccveereveenenees
Office Address ......cceveunee
Common Seal of Company
Note:
1. For the purpose of executing the Deed of Joint Undertaking, the non-judicial stamp

papers of appropriate value shall be purchased in the name of executants parties.
The Undertaking shall be signed on all the pages by the authorised representatives
of each of the partners and should invariably be witnessed.

2. This Deed of Joint Undertaking duly certified by the Company Secretary shall be
submitted alongwith the bid. Further, the Deed of Joint Undertaking attested by
Notary Public of the place(s) of the respective executant(s) or registered with the
Indian Embassy/High Commission in that country shall be submitted by the bidder
within ten (10) days from the date of intimation of post bid discussion.
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ANNEXURE-D

PROFORMA OF UNDERTAKING BY THE PROPOSED SUPPLIER OF CORE OF HTLS
CONDUCTOR

(On Non-Judicial Stamp Paper of appropriate value, wherever applicable)

To,
KHANDUKHAL-RAMPURA TRANSMISSION Limited,
2nd Floor, Niryat Bhawan, Rao Tularam Marg,
Vasanth Vihar, Opposite Army Hospital & Referral,
New Delhi — 110 057, INDIA

Dear Sir,

Whereas., KHANDUKHAL-RAMPURA TRANSMISSION Limited, with its Registered Office at
2nd Floor, Niryat Bhawan, Rao Tularam Marg, = Vasanth Vihar, Opposite Army Hospital & Referral,
New Delhi — 110 057, INDIA (hereinafter referred to be as the “’), having invited bids for
...................................................................................... (Name of the package & Specification No.)
................................................. , in response to which M/s. .......cccccceevvvvvcvnvvccincceee..(Name of
the Bidder), with its Registered office at (Full Address) are submitting the bid vide ref date
............................................... (hereinafter called the ‘Bid").

We, (Name of the Core supplier) with its Registered Office
At (Full Address .....cccoceeveevieneenicneeicneeenene (hereinafter referred to
as the ‘Core Supplier’, which expression shall unless repugnant to the context and meaning
therefore include its successor, administrator, executor and permitted assigns) do hereby
undertake in the event of award of the Contract to supply required quantity of HTLS core for
supply of HTLS conductor covered under the scope of the Contract, fulfilling all the
requirements and construction schedule agreed under the Contract.

Signed on this day of .........cccceeenen. 2021 @tececeeeeeccccciii

(Signature) .......ccoceeviicnciiiinnnnn.
Authorised signatory on behalf of

Note: Separate undertaking to be provided in case of more than one core supplier proposed.
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ANNEXURE-E

FORM OF JOINT DEED OF UNDERTAKING BY THE POLE MANUFACTURER ALONGWITH
THE BIDDER/CONTRACTOR

THIS DEED OF UNDERTAKING executed this ................ day of Two Thousand and ............
by M/S. e, , @ Company incorporated under the laws of and having its
Registered Office at.......ccccoveeeeieeeiiieeeinnnnnn. (hereinafter called the “Pole Manufacturer”

which expression shall include its successors, executors and permitted assigns), and M/s.
........................ , @ Company incorporated under the laws of having its Registered Office at
...................... (hereinafter called the “Bidder”/”Contractor” which expression shall
include its successors, executors and permitted assigns) in favour of

.............................. (insert names of the Employer) , @ Company incorporated under
the Companies Act of 1956 having its registered office at ................(insert registered
address of the Employer).............. (hereinafter called the “Employer” which expression

shall include itssuccessors, executors and permitted assigns).

WHEREAS the “Employer” invited Bid as per its Specification No for manufacture,
fabrication, supply of tower parts as per Contractor’s/ Employer’s design (wherever
applicable), casting of foundation, erection of all types of poles, stringing of conductor
and earthwire, testing and commissioning of Transmission Line.

AND WHEREAS Clause No. .............., Section ............, Of eeeuvrinenenenns , Vol...... forming part of
the Bid Documents inter-alia stipulates that the Bidder and/or Manufacturer must fulfill
the Qualifying Requirements and be jointly and severally bound and responsible for the
quality and timely supply of pole parts in the event the Bid submitted by the Bidder is
accepted bythe Employer resulting in a Contract.

AND WHEREAS the Bidder has submitted its Bid to the Employer vide Proposal
)\ To dated............ based on tie-up with the Tower Manufacturer for supply
of pole parts.

NOW THEREFORE THIS UNDERTAKING WITNESSETH as under:

1. Inconsideration of the award of Contract by the Employer to the Bidder (hereinafter
referred to as the “Contract”) we, the Pole Manufacturer and the Bidder/Contractor
do hereby declare that we shall be jointly and severally bound unto the ...... (insert
name of the Employer)...... , for the manufacture, testing, supply of pole parts on
FOR destination delivery at site basis in accordance with the Contract Specifications.

2.  Without in any way affecting the generality and total responsibility in terms of this
Deed of Undertaking, the Pole Manufacturer hereby agrees to depute their
representatives from time to time to the Employer’s Project site as mutually
considered necessary by the Employer, Bidder/ Contractor and the Pole
Manufacturer to ensure proper quality, manufacture, testing and supply on FOR
destination delivery at site basis and successful performance of the material in
accordance with Contract Specifications. Further, if the Employer suffers any loss or
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damage on account of non-performance of the material (pole parts) fully meeting
the performance guaranteed as per Bid Specification in terms of the contract. We
thePole Manufacturer and the Contractor jointly and severally undertake to pay
such loss or damages to the Employer on its demand without any demur.

3. This Deed of Undertaking shall be construed and interpreted in accordance with the
laws of India and the Courts in Delhi shall have exclusive jurisdiction in all matters
arising under the Undertaking.

4. As a security, the Pole Manufacturer shall apart from the Contractor’s performance
guarantee, furnish a Contract Performance Guarantee from its Bank in favour of the
Employer in a form acceptable to the Employer. The value of such guarantee shall
be equivalentto 02% of the cost of pole parts to be supplied by the Pole Manufacturer
as identified in the Contract awarded by the Employer to the Bidder/ Contractor and
itshall be part of guarantee towards the faithful performance/ compliance of this
Deed of Undertaking in terms of the Contract. The guarantee shall be unconditional,
irrevocable and valid for the entire period of the Contract, namely till the end of the
Defect Liability Period of under the Contract. The Bank Guarantee amount shall be
payable to the Employer on demand without any reservation or demur.

5. We, the Pole Manufacture/ Bidder/Contractor agree that this Undertaking shall be
irrevocable and shall form an integral part of the Contract and further agree that
thisUndertaking shall continue to be enforceable till the Employer discharges it. It
shall become operative from the effective date of Contract.

IN WITNESS WHEREOF the Pole Manufacturer and/or the Bidder/Contractor have
through their Authorised Representatives executed these presents and affixed Common
seals of theirrespective Companies, on the day, month and year first above mentioned.

WITNESS (For Pole Manufacturer)

Signature ................. (Signature of authorize representative)
Name .......ccvvevne Name ....cccvvvreieene

Office Address .........c........ Common Seal of Company

WITNESS (For Bidder)

Signature ......ccoce.... (Signature of authorize representative)
Name .......ccevvevnee Name ....cccoovvreeeene

Office Address ........cccuu..n. Common Seal of Company
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Annexure-F

FORM OF JOINT UNDERTAKING BY THE LICENSOR
ALONGWITH THE LICENSEE (APPLICABLE FOR ITEMS OTHER THAN HTLS CONDUCTOR)

On Non-Judicial Stamp Paper of Appropriate Value

THIS DEED OF UNDERTAKING executed this .........ccuueeene. day of ..ccceeeennnns Two Thousand
.................... by ................... a Company incorporated under the laws of.........................and
having its Registered Office at.......c..cceevvvvvrrrecenne.nn. (hereinafter called the "Licensor" which

expression shall include its successors, executors and permitted assigns) and ........ccccceeeeeeeenn.
a Company incorporated under the Companies Act, 1956 having its Registered Office at
......................... (hereinafter called the "Licensee" which expression shall include its
successors, executors and permitted assigns) in favour of Power Grid Corporation of India
Ltd., having its Registered Office at B-9, Qutab Institutional Area, Katwaria Sarai, New Delhi-
110016 (hereinafter called the "Employer" which expression shall include its successors,

executors and permitted assigns).

WHEREAS the Employer invited Bids as per its Specification No. .....cccocevveereeennn. for the
construction of transmission line which inter alia include design, manufacture, testing, supply

on Final Destination delivery at site basis for Composite Insulator®*, Conductor*, Hardware

Fittings* and Accessories for Conductor & Earthwire*for............cevvvvvvivivivvinnnnnn. Transmission
Lines.
AND WHEREAS Clause no. .............. , Section ............ LOf e, , Vol.—... forming part

of the Bidding Documents inter alia stipulates that the Licensee along with its Licensor must
fulfill the Qualifying Requirements and be jointly and severally bound and responsible for the
successful performance of the equipment and shall be fully responsible for the design,
manufacture, testing, supply and final destination delivery at site basis in the event the Bid is

accepted by the Employer resulting in a "Contract".

AND WHEREAS.........coviiiiiiviinecee, a company incorporated Companies Act 1956, having its
Registered Office at .......coeevvvriiiiieeieeeenn, (hereinafter called the "Bidder"/"Contractor"
which expression shall include its successors, executors and permitted assigns) the Bidder has
submitted its Bid for the Employer for .....occovvveeiieiiiiiiiiiiinnes Transmission Line having
Specification NO. .....ccccvvveeeeeeieiieicccinns vide Proposal No. .......cccueveeeeen. dated ....ccvvvveeeeeenn.

based on the License of the Licensor.
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NOW THEREFORE THIS UNDERTAKING WITNESSETH AS UNDER:

1.0 In consideration of the award of Contract by the Employer to the Bidder (hereinafter
referred to as the "Contract") we, the Licensor and the Licensee do hereby declare that
we shall be jointly and severally bound unto the Power Grid Corporation of India Ltd.
(Employer)/the Bidder for the successful performance of the equipment and shall be
fully responsible for the design, manufacture, testing, supply and final destination
delivery at site basis and successful performance of equipment in accordance with the

Contract specifications.

2.0 Without in any way affecting the generality and total responsibility in terms of this Deedof
Undertaking the Licensor in particular hereby agrees to depute their technical expertsto
the Licensee's works as considered necessary by the Employer, Bidder and the Licensor
to ensure proper design, manufacture, Quality Management, testing, supply on final
destination delivery at site basis and successful performance of the equipmentin
accordance with Contract Specifications and if necessary the Licensor shall advise the
Licensee suitable modifications of the designs and implement necessary corrective

measures to discharge the obligations under the Contract.

3.0 As a security, the Licensor shall apart from the Contractor's performance guarantee,
furnish a Performance Security from its Bank in favour of the Employer in a form
acceptable to Employer. The value of such guarantee shall be equal to 3% of the
Contract Price of equipment/material proposed to be manufactured and supplied by
the Licensee under the contract awarded by the Employer to the Contractor and it shall
be part of guarantee towards the faithful performance/compliance of this Deed of
Undertaking in terms of the Contract. The Guarantee shall be unconditional, irrevocable
and valid for the entire period of the contract, namely till the end of the warranty period
of i, package under the Contract. The Bank Guarantee amount shall be

payable to the Employer on demand without any reservation or demur.

4.0 We, the Licensor undertakes to guarantee sequential and timely supply of equipments
and materials and submission of technical information and data as designed of the

Employer so as to meet the overall construction schedule.
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5.0 We, the Licensor and the Licensee confirm that the License agreement shall be valid fora
period of at least five (5) years after the guarantee period of the equipment and

materials to be supplied under the Contract is over.

6.0 This Deed of Undertaking shall be constructed and interpreted in accordance with the
Laws of India and the courts in Delhi shall have exclusive jurisdiction in all matters arising

under the undertaking.

7.0 We the Licensor and the Licensee agree that this undertaking shall be irrevocable and shall
form an integral part of the Contract and further agree that this undertaking shall
continue to be enforceable till the Employer and the Bidder discharge it. It shall become
operative from the effective date of Contract.

IN WITNESS WHEREOF the Licensor and the Licensee have through their authorised
Representative executed these presents and affixed Common Seals of their respective
Companies, on the day, month and year first above mentioned.

WITNESS FOR LICENSEE
U
(Signatures) (Signature of Authorised Representative)
(Name in Block Letter) (Name)
................................................. Designation ....cccceevvviiiinieeeea
(Office Address) Common Seal of Company
WITNESS FOR LICENSOR
L e eeeeeereeereeeeetreeeeeiee e et e e eetar et aetaaaaan
(Signatures) (Signature of Authorised Representative)
(Name in Block Letter) (Name)
................................................. Designation ........uevvvvvvuiviiiiiinierenen e,
(Office Address) Common Seal of Company

Note : (i) This deed of joint undertaking should be attested by Notary Public of the place
of the respective executants.

(i) To be filled separately for each package.
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Annexure-G

FORM OF JOINT UNDERTAKING BY THE LICENSOR ALONGWITH THE LICENSEE (APPLICABLE
FOR HTLS CONDUCTOR)

On Non-Judicial Stamp Paper of Appropriate Value

having its Registered Office at........ccccccvvvvvvvvvviinnnnnn, (hereinafter called the "Licensor" which
expression shall include its successors, executors and permitted assigns), and M/s.
........................ , a Company incorporated under the laws of .....................having its Registered
Officeat ....ccceeevnnneen. (hereinafter called the “Conductor Manufacturer / Licensee / Supplier”
which expression shall include its successors, executors and permitted assigns ) and Ms/.
.................... , @ Company incorporated under the laws of ..................... having its Registered
Office at ..ccceeevvernnen. (hereinafter called the “Bidder” which expression shall include its
successors, executors and permitted assigns) in favour of ........ (insert names of the Employer)
................. , @ Company incorporated under the Companies Act of 1956 having its registered
office at............... (insert registered address of the Employer) ............. (hereinafter called the
“Employer” which expression shall include its successors, executors and permitted assigns).

WHEREAS the “Employer” invited Bid as per its Specification No. ................... for the execution
(o] AT (insert name of the package alongwith project name,........................
AND WHEREAS Clause No. .............., Section ............ ,Of i , Vol.—... forming part of the

Bidding Documents inter-alia stipulates that the Licensee along with its Licensor must fulfill
the Qualifying Requirements and be jointly and severally bound and responsible for the
successful performance of the equipment offered in the event the Bid submitted by the
Bidder is accepted by the Employer resulting in a Contract.

AND WHEREAS the Bidder has submitted its Bid to the Employer vide Proposal No. ...................
dated ............ based on Licensee of the Licensor.

NOW THEREFORE THIS UNDERTAKING WITNESSETH AS UNDER :

1.0 In consideration of the award of Contract by the Employer to the Bidder
(hereinafter referred to as the "Contract") we, the Licensor and the
Bidder/Supplier do hereby declare that we shall be jointly and severally bound
unto the ...............name of the Employer)............ , for the successful performance
of the Contract and shall be fully responsible for the design, manufacture, testing,
supply on final destination delivery at site basis and successful performance of the
equipment in accordance with the Contract specifications.
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2.0

3.0

4.0

5.0

6.0

7.0

Without in any way affecting the generality and total responsibility in terms of this
Deed of Undertaking the Licensor in particular hereby agrees to depute their
technical experts to the Supplier’s Works/Employer’s Project site as considered
necessary by the Employer, Supplier and the Licensor to ensure proper design,
manufacture, Quality Management, testing, supply on final destination delivery
at site basis and successful performance of the goods in accordance with the
Contract specifications and if necessary the Licensor shall advise the Supplier
suitable modifications of the designs and implement necessary corrective
measures to discharge the obligations under the Contract.

This Deed of Undertaking shall be constructed and interpreted in accordance with
the Laws of India and the courts in Delhi shall have exclusive jurisdiction in all
matters arising under the undertaking.

As a security, the Licensor shall apart from the Contract Performance Guarantee
and Supplier’'s performance guarantee, furnish a Contract Performance
Guarantee from its Bank in favour of the Employer in a form acceptable to the
Employer. The value of such guarantee shall be equal to 3% (Three percent) of
the Ex-works cost of the HTLS Conductor proposed to be manufactured and
supplied by the Supplier under the contract and it shall be part of guarantee
towards the faithful performance/compliance of this Deed of Undertaking in
terms of the Contract. The Guarantee shall be unconditional, irrevocable and valid
for the entire period of the contract, namely till the end of the Defect Liability
Period under the Contract. The Bank Guarantee amount shall be payable to the
Employer on demand without any reservation or demur.

We, the Licensor undertakes to guarantee sequential and timely supply of
equipments and materials and submission of technical information and data as
desired by the Employer so as to meet the overall construction schedule.

We, the Licensor and the Bidder /Supplier confirm that the licensee agreement
shall be valid for a period of at least two (2) years after the guarantee period of
the goods to be supplied under the Contract is over.

We the Licensor and the Bidder /Supplier agree that this undertaking shall be
irrevocable and shall form an integral part of the Contract and further agree that
this undertaking shall continue to be enforceable till the Employer discharge it. It
shall become operative from the effective date of Contract.

IN WITNESS WHEREOF the Licensor and the Bidder /Supplier have through their
Authorized Representatives executed these presents and affixed Common Seals
of their respective Companies, on the day, month and year first above mentioned.
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WITNESS (FOR LICENSOR)
(Signatures) (Signature of Authorized Representative)
(Name in Block Letter) (Name)
......................... Designation .........cuevevveiiiiiiinieeeeee e,
(Office Address) Common Seal of Company
WITNESS (FOR SUPPLIER)
Signature ......ccccevvveeenene.
(Signature of the authorized representative)
Name ..o,
Name ....ccccovvvveveennnenn.
Office Address ...................
Common Seal of Company ........ccecuvneee.
WITNESS (FOR BIDDER)
(Signatures) (Signature of Authorized Representative)
(Name in Block Letter) (Name)
......................... Designation ........ueuevvvveiiiiiiiininieiee e,
(Office Address) Common Seal of Company
Note:
1. For the purpose of executing the Deed of Joint Undertaking, the non-judicial stamp
papers of appropriate value shall be purchased in the name of executant(s).
2. The Undertaking shall be signed on all the pages by the Authorized representatives of
each of the partners and should invariably be witnessed.
3. This Deed of Joint Undertaking duly attested by Notary Public of the place(s) of the
respective executant(s), shall be submitted along with the Bid.
4, In the event the Bidder is a Conductor Manufacturer, then the Joint deed of

undertaking shall be modified accordingly.
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