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Project: 765/400KV SUBSTATION, BARA TPS (U.P.) Bharat Heavy Electricals Limited
Customer: Uttar Pradesh Transmission Corporation Ltd (UPPTCL) Document No TB-407-510-01
Technical Specification: CT JUNCTION BOX and BMK

SECTION 1
SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES

1.0 SCOPE

This technical specification covers the requirements of design, manufacture, testing at works,
packing and dispatch of CT Junction Box and BMK complete with accessories as listed under this
specification.

This section covers the specific technical requirements of JB and BMK. This constitutes minimum
technical parameters for the above item as specified by the customer (UPPTCL). The offered
equipment shall also comply with the General Technical Requirements for the project as detailed
under section-3 of this specification.

The specification comprises of following sections:

Section-1: Scope, Specific Technical Requirements & Bill of Quantities
Section-2: Equipment Specification

Section-3: Project Details and General Specification

Section-4: Checklist

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

11 THE EQUIPMENT IS REQUIRED FOR THE FOLLOWING PROJECT

Name of customer: Uttar Pradesh Transmission Corporation Ltd (UPPTCL)

Name of Projects: 765/400KV SUBSTATION, BARA TPS (U.P.)
Refer Section - 3 for Project Details and General Specifications.
1.2 SPECIFIC TECHNICAL REQUIREMENTS

As per attached UPPTCL specification.

1.3 QUANTITIES
Sl. Description Quantity
No.
1. | CT Junction Box JB-D180 2 Nos.
2. | Bay Marshalling Kiosk (180P) 2 Nos.
Note:

1. Fixing Hardware (Nuts, Bolts and Washers) for mounting JBs are deemed to
be included in the equipment price.

2. The above quantities are subject to change by +30% at contract stage.

Section 1 Page 1 of 3
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1.5

1.6

1.7

Pre-qualification Requirement
A. OPERATIONAL EXPERIENCE

Offered equipment should have given three years proven trouble free operational service in

tropical climate from date of bid opening (02.03.2019).. However, in case of equipment
manufactured in India under valid foreign collaboration, operating experience in tropical climate of
offered collaborator’s equipment, shall also be acceptable provided copy of valid collaboration
agreement for the offered equipment is submitted with the proposal. Further in case of offer of
imported equipment, three year operating experience shall be considered in respect of those areas
only which are similar to the tropical conditions prevailing in India.

B. MANUFACTURING EXPERINCE

The indigenous manufacturers or their foreign collaborator must have manufactured at least
20% of the specified quantities of each item of identical or similar equipment as on date of bid
opening (02.03.2019).

C. TESTING FACILITIES:

The manufacturer must have all necessary facilities at their works for carrying out such routine and
acceptance tests as prescribed in the relevant ISS/IEC and any other routine and

acceptance test as specified in the specification. Documentary evidence of existence of such
facilities will be submitted along with the proposal.

TYPE TESTS

Bidder shall submit valid reports of type tests for JBs (type test reports shall not be older than ten
years from 02.03.2019 i.e. bid opening date). If these tests have been conducted more than ten
years’ prior from 02.03.2019 or bidder do not have valid test report/ test reports not acceptable to
end customer, the type tests shall be repeated with no extra cost to BHEL/UPPTCL. The reports
should have been conducted on identical or similar equipment/components to those offered.

INSPECTION & TESTING

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

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

Type test reports on identical rating shall be submitted for approval. In the event of non-
acceptability of submitted test reports on technical grounds at the contract stage, the type tests shall
be conducted at no additional cost.

QUALITY PLAN

The contractor shall carry out contract works in accordance with sound quality management
principles which shall include such as controls which are necessary to ensure full compliance to all
requirements of the specification & applicable international standards. These quality management
requirement shall apply to all activities during design, procurement, manufacturing, inspection,
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1.8
1.8.1

1.8.2

1.8.3

1.8.4

1.8.5

1.8.6

1.8.7

1.8.8

1.8.9

testing, packaging, shipping, inland transportation, storage, site erection & commissioning.
Contractor shall submit detailed Quality Plan for BHEL / UPPTCL’s approval.

PACKING

All equipment’s shall be suitably protected, coated, covered or boxed and crated to prevent damage
or deterioration during transit, handling and outdoor storage (for a minimum period of 2 years) at
site till the time of erection. While packing all the materials, the limitations from the point of view
of availability of transportation facilities in India should be taken into account. The Bidder shall be
responsible for any loss or damage during transportation, handling and storage.

The Bidder shall include and provide for security, protection and packing the equipment so as to
avoid loss or damage during transport by any mode.

All packing shall allow for easy removal and checking at site. Wherever necessary, proper
arrangement for attaching slings for lifting shall be provided. All packages shall be clearly marked
for with signs showing 'UP' and 'DOWN' side of boxes, and handling and unpacking instructions as
considered necessary. Special precautions shall be taken to prevent rusting of steel and iron parts
during transit and storage. Gas seals or other methods proposed to be adopted for protection
against moisture during transit shall be to the satisfaction of the purchaser.

The cases containing easily damageable material shall be very carefully packed and marked with
appropriate caution symbols i.e. FRAGILE, HANDLE WITH CARE, USE NO HOOKS etc.

Each package delivered under the contract shall be marked by the Bidder at his expense and such
marking must be distinct (all previous irrelevant marking being carefully obliterated). Such
marking shall show the description and quantity of contents, the name of consignee and address,
the gross and net weights of the package, the name of Bidder with a distinctive number of mark
sufficient for purpose of identification. All markings shall be carried out with such materials as to
ensure quickness of drying, fastness and legibility.

Each Package shall contain a note quoting specifically the name of the Bidder, the number and date
of contract or order and the name of office placing the contract, nomenclature of the stores and
include a schedule of parts for each complete equipment giving the parts number with reference to
the General Arrangement/ Assembly drawing and the quantity of each part, drawing number and
tag numbers.

All equipment/ material shall be suitably packed for transport, carriage at site and outdoor storage
during transit. The Bidder shall be responsible for any damage to the equipment during transit. The
contents of each package shall bear marking that can be readily identified from the package list and
packing shall provide complete protection from moisture, termites and mechanical shocks etc.

Any material found short inside the packing cases shall be supplied by the Bidder without any
extra cost.

Notwithstanding anything stated in this clause the Bidder shall be entirely responsible for any loss,

damage or depreciation to the stores.

Note- Bid opening date mentioned wherever is between BHEL and
UPPTCL
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Section-2

1 JUNCTION BOXES AND LIGHTING FIXTURES

This specification outlines the standard technical requirements applicable to the design,
manufacture and testing of junction and marshalling boxes and lighting fixtures to be installed in the
substation at Bara TPS Extension Project of Uttar Pradesh Power Transmission Corporation Ltd.,
Uttar Pradesh, India.

The Contractor shall ensure that the equipment procured under this specification shall be
compatible with the Project requirements.

The Contractor shall prepare and present the required documents for Engineer's review as
described later in this document or elsewhere in the Contract documents.

The equipment is classified as follows, with quantities as per the Schedule of Prices (Vol. I, Section
5):

Code Description

7701 CT / CVT Junction boxes, Lighting Junction boxes and Marshalling boxes -
Outdoor installation

7702 Outdoor lighting fixtures

7705 Main lighting distribution board (MLDB) 415/240 Vac

7707 Power receptacles

7708 Indoor /Outdoor lighting control panel (Sub-lighting distribution board)

This Technical Specification shall be read in conjunction with the General Technical Requirements.
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TECHNICAL DATA SCHEDULES

Junction and Marshalling Boxes — Outdoor Installation

TECHNICAL DATA SCHEDULE
CT/CVT JUNCTION BOXES, LIGHTING JUNCTION BOXES AND MARSHALLING BOXES — OUTDOOR
INSTALLATION
CODE NO: 7701

ITEM DESCRIPTION UNITS REQUIRED GUARANTEED
1.0 Manufacturer
1.1 Model - -
1.2 Type - -
1.3 Country of origin - -
2.0 Enclosure
21 Protection - IP 55
2.2 Material - aluminium
23 Minimum thickness mm 3
24 Paint - Shade 631 of
IS:5

2.5 Door - Hinged
3.0 Accessories
3.1 Mounting plate, detachable - Yes
3.2 Padlockable door with handle - Yes
3.3 Door stopper in open position - Yes
3.4 Power outlet - 240 Vac double
3.5 Cable entrance plate

- Material - aluminium

- Location - bottom
3.6 Wiring accessories

- Plastic cable ducts - Yes

- Asymmetric rails with terminal block - Yes

- wiring - -
3.7 Space heater - Yes
3.8 Lighting - Door activated
3.9 Pocket for documentation - Yes
3.10 | Mounting Arrangement - Pedestal

Mounting
4.0 Standards IEC 60947
5.0 Quality control - ISO 9001
6.0 Installation - Outdoor — Refer
to existing

documents of
765/400 S/s Bara
TPS for
Environmental
Conditions




2.2 Outdoor lighting fixtures
TECHNICAL DATA SCHEDULE
OUTDOOR LIGHTING FIXTURES
CODE NO: 7702
ITEM DESCRIPTION UNITS REQUIRED GUARANTEED
1.0 Manufacturer
1.1 Model - -
1.2 Type - -
1.3 Country of origin - -
2.0 Fixture
21 Rated voltage V 240
2.2 Frequency Hz 50
23 Minimum bulb power w 250
24 Bulb type - Hi-pressure
sodium
25 Lighting pattern data - To be enclosed
with tender
3.0 | Accessories
3.1 Ballast - Yes
3.2 Mounting bracket for pole - yes
3.3 Junction box or enclosed pole compartment - yes
4.0 Steel Pole
41 Pole - Galvanized
steel
4.2 Height - -
4.3 Number of luminaries per pole - -
44 Base diameter of pole mm -
4.5 Cross arm type and details - -
4.6 Pole accessories - -
5.0 Standards IEC 60598
60947-2
6.0 Quality control - ISO 9001
7.0 Installation - Outdoor — Refer
to existing
documents of
765/400 S/s Bara
TPS for
Environmental
Conditions
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Main Lighting Distribution Board, 415/240 Vac

TECHNICAL DATA SCHEDULE

MAIN LIGHTING DISTRIBUTION BOARD - 415/240 Vac
CODE No: 7705

ITEM DESCRIPTION UNITS REQUIRED GUARANTEED
1.0 Manufacturer - -
1.1 Type - -
1.2 Catalogue N° - -
1.3 Country of origin - -
2.0 Nominal characteristics
2.1 Busbar
2.1.1 Rated voltage Vv 415/240, 4 W
2.1.2 | Voltage class Vv 415
2.1.3 | Rated current A -
2.1.4 | Short time withstand (3 s) kArws -
2.1.5 | Frequency Hz 50
2.1.6 | Insulated phase buses: - 3
- dimensions mm x mm -
2.1.7 | Insulated neutral bus: - 1
- dimensions mm X mm -
2.1.8 | Bus insulator support:
- material - -
- mechanical cantilever strength kN -
2.1.9 | Ground bus: - -
- dimensions mm X mm -
2.1.10 | Bus material - Al
2.2 Main breaker
2.21 | Manufacturer - -
222 | Type - Thermomagnetic
2.2.3 | Quantity - 1
2.2.4 | Voltage class \% 415
2.2.5 | Rated voltage \% 415
2.2.6 | Rated current A -
2.2.7 | Auxiliary contacts - 1, type C
2.2.8 | Rated interrupting capacity kArus -




TECHNICAL DATA SCHEDULE
MAIN LIGHTING DISTRIBUTION BOARD - 415/240 Vac
CODE No: 7705

ITEM DESCRIPTION UNITS REQUIRED GUARANTEED
23 Distribution breakers
2.3.1 | Manufacturer - -
23.2 | Type - MCB'’s
2.3.3 | Voltage class \% 415
2.3.4 | Rated voltage V 415/240
2.3.5 | Rated interrupting capacity kArms -
2.3.6 | Rated current A -
2.3.7 | No. of breakers Based on
Contractor design
2.4 Contactors
2.4.1 | Manufacturer - -
242 | Type - -
2.4.3 | Rating - -
2.4.4 | No. of auxiliary contacts - -
25 Instruments and control
2.51 Digital multifunction meter with current - PM 3710 ACM,
transformers on each incoming feeder. or equ.
2.5.2 | Undervoltage relay:
- manufacturer - -
- type - -
- voltage range setting (typical) % 50-100
- time range setting (typical) S 0-20
2.5.3 | Bus neon or led pilot light - Yes
2.5.4 | Ground fault detector relay - Yes
- manufacturer - -
- type - -
- setting range - -
- set current sensor ratio and accurancy - -
2.5.5 | Enclosure, free standing - IP 55
2.5.6 | Cable entrance - Floor
3.0 Weight and dimensions
3.1 Weight
- for service kg -
- for transport kg -
3.2 Dimensions (H x W x L)




TECHNICAL DATA SCHEDULE
MAIN LIGHTING DISTRIBUTION BOARD - 415/240 Vac
CODE No: 7705

ITEM DESCRIPTION UNITS REQUIRED GUARANTEED
- for service mm -
- for transport mm -
4.0 Standards
4.1 Manufacturing - IEC 60947
IEC 60715
4.2 Quality control - ISO 9001
5.0 Installation - Indoor — Refer

to existing
documents of
765/400 S/s Bara
TPS for
Environmental
Conditions




24 Power Receptacles

TECHNICAL DATA SCHEDULE

POWER RECEPTACLES
CODE NO: 7707
ITEM DESCRIPTION UNITS REQUIRED GUARANTEED
1.0 Manufacturer - -
1.1 Type - Three phase
1.2 Class -
2.0 Rated data and characteristics
2.1 Rated current A 200
2.2 Rated voltage \% -
2.3 Frequency Hz 50
6.0 Standards
6.1 Protection class - IP-55
6.2 Quality assurance - ISO 9001
7.0 Installation - Outdoor — Refer
to existing
documents of
765/400 S/s Bara
TPS for
Environmental
Conditions




25 Indoor/Outdoor Lighting Control Panel (Sub-Lighting Distribution Board)
TECHNICAL DATA SCHEDULE
INDOOR/OUTDOOR LIGHTING CONTROL PANEL
(SUB-LIGHTING DISTRIBUTION BOARD)
CODE NO: 7708
ITEM | DESCRIPTION UNITS REQUIRED GUARANTEED
1.0 Manufacturer
1.1 Model - -
1.2 Type - -
1.3 Country of origin - -
2.0 Characteristics
2.1 Mode of control - Manual and
automatic
2.2 Controlled circuits - 2 circuits of
415/240 Vac
23 Selection of mode of control - Control switch
24 Automatic control based on - Photocell
25 Switching device - Contactor
26 Switching capacity A 30
2.7 Protection - Thermal
magnetic
3.0 Cabinet
Protection class - IP55
4.0 Standards IEC 60598
5.0 Quality control - 1ISO 9001
6.0 Installation - Indoor/Outdoor —

Refer to existing
documents of
765/400 S/s Bara
TPS for
Environmental
Conditions




3 CODES AND STANDARDS

IEC 60598 Fixed general purpose luminaries

ISO 9001 Quality Systems Model for Quality Assurance in Final design, development,
production, installation and servicing

(ANSI) American National Standards Institute

(AISI) American Iron and Steel Institute

(AMCA) Air Moving and Control Association

(NEMA) National Electrical Manufacturers’ Association



4 COMPLEMENTARY TECHNICAL REQUIREMENTS
4.1 Junction Boxes and Accessories
The junction boxes shall comply the following requirements:

a) The terminal blocks will be installed on asymmetric rails (Entrelec or equivalent) for the
connection of the incoming, outgoing and derivation circuit;

b) the entrance of the cables shall be located in the bottom of the enclosures;

c) a ground bar shall be provided with screw type terminals;

d) thermostat controlled heating element shall be provided for VT and CT junction box;

e) suitable cable glands shall be provided for incoming and outgoing cables;

f) suitable rating of fuses shall provided in CVT junction boxes. Series fuses in bottom of CVT

junction boxes shall be provided;
g) 240 V receptacle outlet shall be provided for lighting junction box; and
h) Maintenance telephone receptacles

The interior design of the box, shall allow sufficient access to the rear terminal of all devices, for
removal and repair if required.

All wiring within the panels shall be heat and flame retardant, rated 90°C maximum operating
temperature and listed ANSI/NFPA 70 or approved equivalent, rated 600V/1000V with insulated
tinned stranded annealed copper conductor, and shall not be smaller than 2.5 mm?. All CT/CVT/PT
secondary related circuits shall be wired with 6 mm?wire.

All wiring shall be made without splices. The control wires shall be multi stranded flexible and shall
be terminated with terminals.

Groups of terminal blocks shall be identified using engraved labels. Or alternatively terminal blocks
markings shall be of ferrule type, permanently marked and shall be made of material that will not
deform or deteriorate.

All terminal block of CT/ CVT junction boxes shall be suitable to accommodate 2 nos. 6 mm? wires/
cable cores.

Not less than twenty percent (20%) spare terminals shall be provided on each terminal block.

All AC and DC power circuits shall be protected by internally rail mounted MCB with an auxiliary
contact for control purposes (by others).

4.2 Lighting junction boxes

Each lighting fixture shall have a junction box or and accessible compartment lockable with keys
and shall be fully protected and sealed against ingress of water or vermin.

Each derivation circuit shall be protected by the means of a fuse or a miniature circuit breaker of
required current and voltage rating and short-circuit capability.



4.3 Main Lighting Distribution Board, 415 VAC

Following the principle of the distributed system, the Bara TPS switchyard lighting system shall be
fed from the associated control building 415V AC switchgear distribution panel. For Bara TPS
substation, bay lighting is to be done using existing main board and lighting transformer.

Each control building shall contain a lighting distribution board, which shall be fed from 415V AC
switchgear through the main contactor. The main contactor shall be either automatically controlled
by photo-cells or by manual push button, giving an option of completely cutting off all the lighting
system.

The main lighting 415V AC feeder shall be further separated into sub-feeders supplying groups of
light fixtures. Each sub-feeder shall feed a group of loads through its own contactor, which,
depending on the type of loads, will be operated by photo-cells and/or by Operator.

When this specification is used for construction contracts, the number of circuit breakers for
distribution feeders indicated in the Technical Data Schedule is considered as the minimum. The
Contractor shall supply the number required to suit the needs of the substation.

The number of miniature circuit breakers for distribution feeders shall be as per the project
requirements plus 20% spare.

Terminals shall be separated from busbar, according Form 2b (IEC 60439-1).
4.4 Indoor/Outdoor Lighting Control Panels (Sub-lighting distribution board), 415VAC
Each of the following areas shall be provided with specific lighting boards:

e Switchyard

e Main, central and auxiliary control buildings;
e Diesel generator rooms, and

e Mulsifire system buildings.

Similar lighting distribution panels shall be provided for each building’s indoor lighting and air
conditioning services.

The number of miniature circuit breakers for distribution feeders shall be as per the project
requirements with 20% spare.

Terminals shall be separated from busbar, according Form 2b (IEC 60439-1).

4.5 Lighting Transformer

A Lighting Transformer has been provided with each main lighting boards in substation. The dry
type lighting transformer is Dyn1 three-phase 415/415V, naturally air cooled. The transformer is of
class B insulation with an impedance of 4£10%. The transformers have 5 taps with tap range of +
5%, in step of 2.5%.

4.6 Lighting Fixtures
Substation lighting fixtures shall be used to allow the maintenance personnel to access outdoor

areas inside the substation. Pole lighting fixtures shall be used for the substation entrance the
access roads outside the security fencing of the substation.



When this specification is used in conjunction with substation construction contract document, the
contractor shall be responsible to establish the proper lighting fixture layout and determine the
adequate CFL power to obtain the proper illumination level.

The lighting fixtures shall be compliant with the technical data schedules and with the following:

a) Luminaries shall consist of a prismatic glass refractor, aluminium housing, ballast and
corrosion resistant hardware;

b) Fluorescent, for interior lighting in the offices;
c) High-pressure sodium for exterior lighting;

d) Emergency lighting unit shall use 110V DC Battery set installed at Bara TPS substation;

e) Luminaries shall be watertight, and
f) The pedestal mounting base arm shall be of diecast aluminium and have an outlet box
incorporated.

Lamps shall be 250 W or 400 W high-pressure sodium vapour lamp (HPS). The minimum lamp
efficacy shall be 110 lumens/watt including ballast losses.

Fixtures shall be one piece, IP54 (per IEC 60529) enclosed and gasketted extruded aluminium body
with an asymmetrical faceted reflector, and tempered dished clear cover glass.

The fixtures shall have corrosion-resistant external hardware, heavy-duty stainless steel trunnion
with a degree indicator and reposition stop, and activated charcoal adsorptive filtered vent and a
built-in aiming sight and provision for fitting mounting adapter. The door assembly shall include
mechanical stops to assure proper compression of the hollow core silicone/neoprene gasket.

The minimum size of conductor for lighting circuits shall not be less than 1.5 mm? copper. The
minimum size of conductors for socket outlet circuits shall not be less than 2.5mm? copper. All the
lighting cables shall be finalized during design phase.

Emergency lighting load shall not more than 2kW per battery set.

The ballast must be capable or riding out expected dips in the line voltage without extinguishing
lamps. The temperature rise of the ballast coils plus the maximum ambient temperature must not
be grater than 165 degree C.

4.7 Lighting Poles

The poles shall be made of steel, round tapered, cylindrical and continuously welded from the base
to the pole top end. The steel poles are to be hot dip galvanized. Poles shall include a reinforced
handhole with removable cover and grounding lug. Bracket arms shall be included and be of the
same material as the pole shaft.

The height, loading withstand and other parameters of the poles shall be determined by the
Contractor according the design criteria indicated in the technical specification for Structural
Supports for Equipment.

The design shall comprise electrical (voltage drop), lighting (level of illumination) and mechanical
(pole strength and height).



The location of lighting poles shall not interfere with duct banks, overhead lines, substation
equipment and movement of vehicles and heavy equipment.

4.8 Lighting Control

Control of yard lighting shall be accomplished with electrical contactors and photo-cells, with auto
and manual changeover facility for manual control, connected to a continuously energized circuit.
Also, continuously energized outdoor convenience outlets/receptacles for supplemental portable
maintenance or repair-work lighting shall be furnished on the lighting poles without requiring
separate circuits.

Photo-cells shall be mounted at a high level in a position free from shadows and not facing any
lighting fixtures directly, but accessible for maintenance.

The operator shall have full control over all lighting fixtures in the switchyard from the main control
room, through the main lighting control panel.

49 Lighting cables and wires

The lighting cables and wires shall be as per Technical Specification.

410 Power Socket and Receptacles

Power sockets of sufficient ratings shall be provided at each building to serve:
- Tools and testing equipments
- AC package units

Outdoor power receptacles, three-phase and rated 200A, shall be provided at each
Transformer/Reactor bank for maintenance.

5 SHOP TESTING AND INSPECTION

All junction box and marshalling boxes shall be type tested. The type tests shall comply with the
standards indicated in the Technical Data Schedules, and as per manufacturer's recommendations.



TABLE-1

TB CHART FOR JB-D180

IB1- IB2-
D1 1S1R D1 281R
D 2 1S2R D 2 282R
D 3 1S3R D 3 283R
D4 D4
D5 D5
D6 D6
D7 181Y D7 281Y
D8 182Y D8 282Y
D9 183Y D9 283Y
D 10 D 10
D 11 D 11
D 12 D 12
D 13 1S1B D 13 2S1B
D 14 182B D 14 2S2B
D 15 1S3B D 15 2S3B
D 16 D 16
D 17 D 17
D 18 D 18
D 19 D 19
D 20 D 20
D 21 D 21
D 22 D 22
D 23 D 23

1 of 1




TABLE-2
TB CHART FOR 180P(BMK)
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Uttar Pradesh Transmission Corporation Ltd. Bharat Heavy Electricals Ltd.
Extension of 765/400kV S/S, Bara TPS (U.P.) Doc. No. TB-407-316-002, Rev 00
Technical Specification of 765 & 400 kV Disconnector

SECTION 3
GENERAL TECHNICAL REQUIREMENTS

1.0 GENERAL

This section stipulates the General Technical R equirements (GTR) und er the Contract and will
form an integral part of the Technica Specification. The provisions underthis section are intended
to supplement general requirements for the mat erials, equipments and services covered under
respective equipment sections and a re not exclusive. However, in case of conflict between the
requirement specified in this section and req uirements specified u nder respective equipment
sections, the requirements specified under respective sections shall hold good.

It is not the intent to specify completely in technical specifications of e  quipments/materials all
details of the design and construction of equipment. However, the equipment shall conform in all
respects to high standards of engin eering, design and workmanship a nd shall be capable of
performing in continuou s commercial operation . BHEL/UPPCL will interpret the meaning of
drawing and specification and shall have the power to reject any work or material which in his
judgement is not in accordance therewith. The  equipment offered shall be complete with all
components necessary for its effect ive and trou ble free operation. Such components shall be
deemed to be within the scope of Bidder’s supply, irrespective of whether these are specifically
brought out in this specification and/or commercial order or not.

UPTCL procures all the equipment and materials for substations, keeping into consideration
the interchangeability and future extension of substation. All equipment and materials to be
supplied shall conform to the UPTCL'’s current Bid specifications for similar equipment and
materials.

2.0 COMPLETENESS OF EQUIPMENTS

2.1 Equipments furnished shall be complete in every respect with all mountings, fittings, fixtures
and standard accessories specified &/or normally provided with such equipment and/ or needed
for erection, completion and safe operation of t he equipment as requ ired by applicable code s
though they may not ha ve been specifica lly detailed in the Technical Specifications. Materials
and components not  specifically stated in t he specification but w hich are n ecessary fo r
commissioning and satisfactory operation of the substation unless specifically excluded shall be
deemed to be included in the scope of the specification and shall be supplied without any extra
cost All sim ilar standard components/ parts of similar standard equipment provid ed, shall be
interchangeable with one another.

2.2 The Bid der shall su pply type tested (in cluding special t est as per t echnical sp ecification)
equipments and materials. The test reports/details shall be furnished by the Bidder in the bid. In
the event of any discrepancy in the test report s i.e. any test report not acceptable due to any
design/manufacturing changes or d ue to nonco mpliance with the requir ement stipulated in th e
Technical Specification and/or IEC/1361S, same, shall be carried out without any additional cost
implication t o the Purchaser. The Purchaser reserves the right to get any or all type tests
conducted/ repeated. The reports for all type t ests and additional type tests as pe r technical
specification furnished by the Biddershall be of the tests conducted within last 05(five) years prior
to the date of bid opening (02.03.19). The type tests co nducted sh ould have either been
conducted in accredited laboratory (accredited based on ISO/ IEC Guide 25/ 17025 or EN 45001
by the natio nal accreditation body of the country where laboratory is located) or witnessed b y
UPPTCL or representative authorized by UPPTCL or Utility or representative of accredited test
lab or reputed consultant.
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3.0 STANDARDS

3.1 Except as modified by this Bid specification, all material and equipment shall conform to the
requirement of the late st editions of relevant ISS/ IEC a nd other ap plicable standards. The
equipments/ works shallbe designed, engineered, manufactured, built, tested and commissioned
shall be carried out in accordance with the Acts, Rules, Laws and Regulations in force in India.

3.2 In addition to meeti ng the specific requirements called f or in the respective sections of the
Technical S pecification, the equipment shall also confor m to the ge neral requirement of th e
relevant standards which shall form an integral part of the specifica tion. When the specific
requirements stipulated in the specifications exced or differ than those required by tle applicable
standards, the stipulation of the specification shall take precedence.

3.3 In the event of the Bidder offering equipment conforming to standards other than ISS/ IES
standards, which ensure equivalent or better performance than that sp ecified in the standards,
the salient point of comparison between the standards adopted and relevant ISS/ IEC standards
shall be indicated clearly in the pro posal, along with English language version of such standard
or relevant extract of the same. The equipment conforming to standards other than IS/IEC shall
be subject to Purchaser’s approval.

3.4 The st andards mentioned int he respective equipme nt specif ications are no t mutually
exclusive or complete in themselves . The equipment &/or work shall also conform t o any other
applicable standard, even if not specifically mentioned in these specifications.

3.5 Should the Bidder wish to depart from the provisions of the specifications, either on accounts
of manufacturing practices or for any other reason, he sha Il clearly mention the dep arture and
submit complete justification supported by information, drawings etc. as will enable to assess the
suitability of equipment(s) offered. In hie event of the Bidder'sspecifications, drawings, forms and
tables etc. being found to disagree with the requirement of the Bid specifications at any stage,
Bid specifications shall be binding, unless the departures have been duly approved in writing by
the Purchaser.

4.0 PROJECT DATA

i. Location UTTAR PRADESH
ii. Altitude not exceeding 1000 Meters
il Climatic Conditions
(a) Design maximum ambient Air 50 deg. C
Temperature
(b) Minimum ambient air temperature in Odeg.C
shade
(c) Relative Humidity 100%Max.
(d) Wind Load 195 Kg./ Sq.m.
(e) Seismic Level 0.3 g
(1 soceraunic Level 50days/ year
(9) Average annual rain fall 1200 mm
(h) Hot and humid tropical Climate conductive to rust and fungus growth

5.0 SYSTEM PARTICULARS

(i) Rated System voltage 800kV, 420 kV, 245kV, 145kV, 36kV
(i) System frequency 50 Hz, This may vary by * 5%
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(iii) Number of phases Three
(iv) Neutral Effectively
(v) Auxiliary power supply:-

Earthed

Auxiliary electrical equipment shall be suitable for operation on the following supply

system:
(a) Power device (Like drive motors)

(b) Lighting fixtures, space heaters,
fractional Horse Power motors and
control devices. point

(c) DC alarm, Control and Protective

Devices from sub station batteries as under
(i) 765kV S/S
(i) 400 kV S/S
(i) 220/132kV S/S
(iv) Communication
equipment

400V, 3Phase, 4Wire 50Hz
Effectively earthed AC system.
250V, 2wire, 50Hz,
AC supply with one

grounded.

2wire ungrounded DC supplies

1220V DC
1220V DC
: 110V DC
148V DC

The above supply voltage is subject to variation as follows:

All devices must be suitable for a continuous operation over the entire range of voltage

variations :

(i) AC

(i) DC

6.0 SYSTEM PARAMETERS

The following system parameters shall prevail:

Voltage may vary by + 10%.
Frequency by + 5%

Combined Voltage & frequency by +10%.

a) 220 V may vary between 187 & 242V
b) 110 V may vary between 93 & 121 V

¢) 48 V may vary between 41 & 53 V

SI. Description of 765 kV 400 kV 33 kV

No. | Parameters System System System

1. Nominal system voltage 765kV 400kV 33kV
Maximum operating voltage of the | 800kV 420kV 36kV
system(rms)

3. Rated frequency 50Hz 50Hz 50Hz

4. No. of phase 3 3 3

5. Rated short time current 40/50 kA for 1 | 40/50 kA 25 kA for

Sec for 1 Sec 3 sec

6. Dry and wet one minute power 830 kV 680 kV 70 kV
frequency withstand voltage

7. Full wave impulse withstand 2100 kVp 1550 kVp 170 kVp
voltage (1.2/50 microsec.)

8. Corona extinction voltage 508kV 320 kV --

9. Max. Radio interference voltage 2500 1000 --
for frequency between 0.5 MHz micro-volt at
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and 2 MHz 508 kV rms micro-volt at
266 kV rms
10. Minimum total creepage 25mm/kV | 20000 mm 10500 mm 1300 mm
11. Min. clearances
Phase to phase 7600mm (for 4000mm (for | 320 mm
Conductor Conductor

configuration) | configuration)
9400mm (for 4200mm (for
rod -Conductor | rod -
configuration) | Conductor

configuration)
Phase to earth 4900mm (for 3500 mm 320 mm
Conductor
structure
6400mm (for
rod- structure
Sectional clearances 10300 mm 6500 mm 3000 mm
12. System neutral earthing Effectively Effectively Effectively
Earthed Earthed Earthed

7.0 SERVICES TO BE PERFORMED BY THE EQUIPMENT

All equipments shall perform satisfactorily under various electrical, electromechanical and
meteorological conditions of the in stallation site. All equip ment shall be able to withstand all
external and internal mechanical thermal and electromechanical forces due to various factors like
wind load temperature variation, ice & snow (wherever applicable) short circu it etc for the
equipment. The Bidder shall design the various forces which the terminal connectors of the
equipment are required b withstand. All outdoor EHV equipments exceptmarshalling kiosks shall
be suitable for hot line washing. To facilitate erection of equipment, all items to be assembled at
site shall be "match marked".

8.0 CLAMPS AND CONNECTORS INCLUDING TERMINAL CONNECTORS

8.1 Each equipment shall be supp lied with nece ssary terminals and co nnectors as required by
the design for the particular instdlation. The terminal conrector shall be suitable for the conductor
used for particular installation, which are as under as per UPPTCL'’s practice:

8.2 Where copper to aluminum connections are required, bimetallic clamps shall be used, which
shall be properly designed to ensure that any deterioration of the connection is kept to a minimum
and restricted to part which are not current carrying or subjected to stress. The design details of
the joint shall be furnished to the Purchaser by the Bidder.

8.3 Low voltage connectors, grounding connectors and accessories for grounding all equipment
are also included in the scope of work.

8.4 No current carrying part of any clamp shall be less than 10 mm thick. All ferrou s parts shall
be hot dip galvanized. Copper alloy liner of minmum 2 mm thickness shall be used with aluminum
body for Bimetallic clamps.

8.5 All casting shall be free from blow holes, surface bliste rs cracks and cavities. Sharp edges
and corners shall be blurred and rounded off.
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8.6 Flexible connectors, braids or laminated straps made for the terminal clamps for bus posts
shall be suitable for both expansion or through (fixed/sliding) type connection of 4" IPS AL. tube
as required. In both the cases the clanp height (top of the mounting pad b centre line of the tube)
should be same.

8.7 The clamps/ connectors shall b e designed to carry the same current as the co nductor and
the temperature rise shall be equal or less than that of the conductor at the specif ied ambient
temperature. The rated current for which the clamp/ con nector is d esigned wit h respectt o
specified reference ambient temperature, shall also be indelibly marked on each component of
the clamp/connector, except on hardware.

8.8 All current carrying parts shall be designe d and manufactured to have minimum conta ct
resistant.

8.9 Clamps and connectors shall be designed to be corona controlled. Corona extinction voltage
for 765kV, 400kV, 220kV and 132kV class clanmps shall not be less than 508,320, 156 and 105kV
(rms) respectively and R.L.V. level shall not be more than specified 1000, 1000, 1000 and 500
micro volts for 765kV, 420kV, 220kV and 132Kv system at the test voltage specified.

9.0 SUPPORT STRUCTURES

9.1 The base design of all the equipments, to be installed on auxiliary structures, shall conform
to the stan dard auxilia ry structure designs pr esently bei ngusedi n UPPTCL at 765/400/
220/132/33kVSubstations.

9.2 All equipment support structures shall be supplied along with brackets, angles, stools etc. for
attaching the operating mechanism, control cabinets and marshalling box (wherever applicable)
etc.

9.3 The support structures should be hot dip galvanised with minimum 610 gram/sg.m net of zinc.
10.0 COLOUR SCHEME AND CODES FOR PIPE SERVICE

The Bidder shall propose a colour scheme for t he those equipments/ items for which the colour
scheme has not been specified in the specification. For the approval of purchaser. The decision
of Purchaser shall be final. The scheme shall include.

Finishing colour of Indoor equipment.

Finishing colour of Outdoor equipment.

Finish colour of all cubicles.

Finishing colour of various auxiliary system equipment including piping

Finishing colour of various building items.

All steel structures, plates etc. shall be painted with non-corrosive paint with a suitable primer. It
may be noted that normally all electrical equipments in switchyard are painted with shade 631 of
IS-5.

11.0 MATERIAL/ WORKMANSHIP

11.1 General Requirement

Where the specification does not contain references to workmanship, equipment, materials and
components of the covered equipment, it is u nderstood that the same must be new, of highest
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grade of the best quality of theirkind, conforming to best engineering practice and suitable for the
purpose for which they are intended.

The design of the works shall be such that installation, fut ure expansions, replacements and
general maintenance may be undertiken with a mnimum oftime and expenses. Each componert
shall be designed to be consiste nt with its duty and suitable f actors of safety, subject to mutual
agreements. All joints and fastenings shall be devised, constructed and documented so that the
component parts shall be accurately positioned and restrained to fulfill their required function. In
general screw threads shall be stan dard metric threads. The use of other thread forms will only
be permitted when prior approval has been obtained from the Purchaser.

Whenever possible, all similar part of the Works shall be made to gauge and shall also be made
interchangeable with similar parts. All spare parts shall also be interchangeable and shall be
made of th e same materials and workmanship as the corresponding parts of the Equipmen t
supplied under the Specification. Where feasible, common component units shall be employe d
in different pieces of equipment in order to minimize spare parts stocking require ments. All
equipment of the same type and rating shall be physically and electrically interchangeable.

All materials and equipment shall be installe  din stricta ccordance with the manufacturer’s
recommendation(s). Only first-class work in accordance wit h the best modern practices willb e
accepted. Installation shall be considered as being the erection of equipment at its permanent
location. Thiis, unless o therwise sp ecified, shall include un packing, cle aning and lifting into
position, grouting, leveling, aligning,coupling of or bolting down to previously installed equipment
bases/foundations, performing the alignment check and final adjustment prior to initial operation,
testing and commissioning in a ccordance with the manufacturer’s to lerances, instructions and
the Specification. All factory assemb led rotating machinery shall be checked for align ment and
adjustments made as necessary to re-establish the manufacturer’s limits. Suitable guards shall
be provided for the protection of personnel on all exposed rotating and/ or moving machine parts
and shall be designed for easy installation and removal for maintenance purposes. The spare
equipment(s) shall be installed at designated locations and tested for healthiness.

The Bidder shall apply oil and grease of the proper specification to su it the machinery, as is

necessary for the installation of the equipment. Lubricants used for installation purposes shall be
drained out and the system flushed through where necessary for applying the lubrican t required
for operation. The Bidder shall apply all operational lubricants to the equipment installed by him.

All oil, grease and other consumables used in the Works/ Equipment shall be purchased in India
unless the Bidder has any special requirement for the specific application of a type ofoil or grease
not available in India. In such is the cae he shall declare in the proposal, where such oil or grease
in available. He shall he Ip Purchaser in e stablishing equivalent Indian make and Indian Bidder.
The same shall be applicable to other consumables too.

A cast iron or welded steel base plate shall be provided for all rotating equipment which are to be
installed on a concrete base unless otherwise agreed to by the Purchaser. Each base plate shall
support the unit and its drive assembly, shall be of design with pads for anchoring th e units and
shall have a raised up all around and shall have threaded in air connections, of so required.

11.2 PROVISIONS FOR EXPOSURE TO HOT AND HUMID CLIMATE
Outdoor equipment su pplied under the spe cification shall be suitable for service and storage
under tropical cond itions of high te mperature, high humidit y, heavy rainfall and en vironment

favourable to the growt h of fungi and mildew. The indoor equipme nts located in non -air
conditioned areas shall also be of same type.
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12.0 Void
13.0 FUNGI STATIC VARNISH

Besides the space heaters, special moisture and fungus re sistant varnish sha ll be applied on
parts which may be subjected or pre disposed to the formation of fungi d ue to the pr esence or
deposit of nutrient substances. The varnish shall not be applied to any surface of part where the
treatment will interfa ce with the op eration or p erformance of the equip ment. Such surfaces or
parts shall be protected against the application of the varnish.

14.0 void
15.0 DEGREE OF PROTECTION

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

b) Installed out door : IP-55

d) Installed indoor in air conditioned area : IP-31

f) Installed in covered area : IP -52

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

The degree of protectionshall bein accordance with :13947 (Part1)/ IEC-60947 (Part-1)/ IS 12063
/ IEC-60529. Type test report for degree of protection test , on each type of the box shall be
submitted for approval.

16.0 RATING PLATES, NAME PLATES AND LABELS

Each main and auxiliary item of substation is to have permanently attached to it in a conspicuous
position a r ating plate of non-corrosive material upon which is to be engraved manufacturer’s
name, year of manufacture, equipment name, type or serial number tog ether with details of the
loading conditions under which the item of substation in question has been designed to operate,
and such diagram plates as may be required by the Purchaser. T he rating plate of each
equipment shall be according to IEC requirement.

All such na meplates, instructions plates, rating plates CB, CT, VT, SA, Isolator s and Relay &
Protection panels equipments shall be bilingual with Hindi i nscription first followed by English.
Alternatively two separate plates one with Hindi and the other with English inscr iptions may be
provided.

17.0 FIRST FILL OF CONSUMABLES, OIL AND LUBRICANTS

All the first fill of consumables such as oils, lubricants, filling compounds, touch up paints,
soldering/brazing material for all copper piping of circuit br eakers and essential ch emicals etc.
which will be required to put the equipment, covered under the scope of the specif ications, into
successful operation, shall be furnished by th e Bidder unless specifically excluded under the
exclusions in these specifications and documents.

18.0 PACKAGING AND PROTECTION

All the equipments shall be suitably protected, coated, covered or boxed and crated to preve nt
damage or deterioration during transit, handling and storage at site till the time of erection. The
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Bidder shall also submit packing d  etails/associated drawing for any e quipment/material, t o
facilitate the Purchaser to repack a ny equipme nt/material at a later date. The Bidder shallb e
responsible for any loss or damage during transportation, handling and storage due to improper
packing. Any demurrage, wharfage and other such charges claimed by the transporters, railways
etc. shall be to the account of the Bidder.

All coated surfaces sha Il be protect ed against abrasion, impact, discolouration an d any other
damages. All exposed t hreaded portions shall be suitably protected wit h either a metallic or a
non-metallic protecting device. All ends of al | valves and pipings a nd conduit equipment
connections shall be pr operly sealed with suita ble devices to protect th em from da mage. The
parts which are likely to get rusted, due to exposure to weather should a Iso be properly treated
and protected in a suitable manner.

19.0 SURFACE FINISH

All interiors and exteriors of tanks, control cubicles and other metal p  arts shall b e thoroughly
cleaned to remove all rust, scales, corrosion, greases or other adhering foreign matter. All steel
surfaces in contact with insulating oil as far as accessible shall be painted with not less than two
coats of heat resistant, oil insoluble, insulating paints. All metal surfaces exposed to atmosphere
shall be given two primer coats of zinc chromate and two ¢ oats of epoxy paint with epoxy base
thinner.

All metal parts not accessible for painting sh all be made of corrosio n resisting material. All
machine finished or bright surfaces shall be coa ted with a suitable preventive comp ound and
suitably wrapped or otherwise protected. All paint shall be carefully selected to withstand tropical
heat and extremes of weather within the limit specified.

The paint shall not sca le off or wrinkle or be re moved by abrasion due to normal handling. All
external painting shall be as per shade No. 631 of IS: 5.

20.0 HOT DIP GALVANISING

All ferrous p arts including all sizes o f nuts, bolts, plain and spring washers, support channels,
structures, shall be hot dip galvanized confor ming to latest version o fIS: 2629 or any other
equivalent authoritative standard. However, h ardware less than M12 size shall be electro -
galvanized. Minimum weight of zinc coating shall be 610 gm/ sq.mm and minimum thickness of
coating shall be 85 microns for all items thicker than 6 mm. For items lower than 6mm thickness,
requirement of coating shall be as per relevant ASTM. For surface which shall be embedded in
concrete, the zinc coating shall be 610 gm/sq. m minimum.

The galvanized surfaces shall have a continuows and uniform thick coating of zinc, fimly adhering
to the surfa ce of steel. The finished surface shall be clean and smooth and shall be free from
defects like discoloured patches, bare spots, unevenness of coating, spelter which is loosely
attached to the steel glo bules, spiky deposits, blistered surfa ce, flaking or peeling off, etc. The
presence of any of the se defects noticed on visual or microscopic inspection shall render the
material liable to rejecti on. After galvanizing, n o drilling or welding shall be perfor med on the
galvanized parts of the equipment excepting thatnuts may be threaded after galvanizing. Sodium
dichromate treatment shall be provided to avoid formation of white rust after hot dip galvanization.

Galvanised material must be transp orted properly to ensur e that galva nised surfaces are not

damaged during transit. Application of zinc rich paint at site shall not be
allowed.

Page 8 of 21



Uttar Pradesh Transmission Corporation Ltd. Bharat Heavy Electricals Ltd.
Extension of 765/400kV S/S, Bara TPS (U.P.) Doc. No. TB-407-316-002, Rev 00
Technical Specification of 765 & 400 kV Disconnector

21.0 PROTECTIVE GUARDS

Suitable gu ards shall b e provided for protectio n of person nel on all e xposed rotation and/of
moving machine parts. All such guards with necessary spares and accessories shdl be designed
for easy installation and removal for maintenance purpose.

22.0 TOOLS AND TACKLES

The Bidder shall supply with the equipment one complete set of all special tools and tackles for
the erection, assembly, dis-assembly and maintenance of the equipment. However, these tools
and tackles shall be separately packed and brought on to site.

23.0 CONTROL CABINETS, JUNCTION BOXES, TERMINAL BOXES AND MARSHALLING
BOXES FOR OUTDOOR EQUIPMENT

23.1 All types of boxes, cabinets etc. shall generally conform to and be tested in accordance with
IS-5039/ 1S-8623, IEC-60439, as applicable, and the clauses given below.

23.2 Control cabinets, junction boxes, marshalling boxes and terminal boxes shall be made of
sheet steel or aluminum enclosure and shall be dust, water and vermin proof. Sheet steel used
shall be at least 2.0 mm thick cold rolled or 2.5 mm hot rolled. The box s hall be properly braces
to prevent wobbling. There shall be sufficient reinforcement to provide level surfaces, resistance
to vibrations and rigidity during transportation and installation. In case of aluminum enclosed box,
the thickne ss of alumin um shall be sucht hat it provides adequate rigidity and long lifea s
comparable with sheet steel of specified thickness.

23.3 Cabinet/boxes shall be free standing floor mounting type, wall mo unting type or pedestal
mounting type as per requirements. A canopy and sealing arrangements for operating rods shall
be provided in marshalling boxes/ Control cabinets to prevent ingress of rain water.

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

23.5 All doors, removable covers a nd plates shall be prov ided gasket all around with suitably
profiled EPDM/Neoprene gaskets. The gasket shdl be tested in accordance with appreed quality
plan, 1S:11149 and 1S:3400. The quality of gasket shall be such that it d oes notge t
damaged/cracked durin g 10(ten) years of ope ration of th e equipment or its major overhaul
whichever is earlier. All gasketed surfaces shall be smooth straight and reinforced if necessary
to minimize distortion and to make atight seal. Ventilating Louvers, if provided, shall have screen
and filters, the screen shall be fine wire mesh made of brass.

23.6 All boxes/ cabinets shall be designed for the entry of  cables from botto m by means of
weather proof and dust-proof connections. Boxes and cabinets shall be designed with generous
clearances to avoid interference between the wiring entering from below and any terminal blocks
or accessories mounted within the box or cabinet. Suitable cable gland p late projecting at least
150 mm above the base of the marshalling kiosk/box shall be provided for this purpose along with
the proper blanking plates. Necessary number of cable glands shall be supplied and fitted on this
gland plate. Gland plat e shall have provision for some fu ture glands to be provid ed later, if
required.
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23.7 A 240V, single phase, 50 Hz, 15 amp AC plug and socket shall be provided in the cabinet
with ON-OFF switch for connection of hand lamps. Plug and socket shall be of industrial grade.

23.8 For illumination, a 20 Watts fluorescent tub e or 15 watts CFL/LED bulb shall be provided.
The switching of the fittings shall be controlled by the door switch. For junction boxes of smaller
sizes such as lighting junction box, manual oper ated earth switch mechanism box etc., plug
socket, heater and illumination is not required to be provided.

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

23.10 Positive earthing of the cabinet shall be ensured by providing two separate earthing pads.
The earth wire/ strip shall be terminated on to the earthing pad and secured by the use of self
etching washer. Earthing of hinged door shall be done by using a separate earth wire.

23.11 The bay marshalling kiosks shall be provided with danger plate and a diagram showing the
numbering/connection/ feruling by pasting the same on the inside of the door.

23.12 a) The following routine tests along with the routine tests as per  1S: 5039 shall also be
conducted.

Check for wiring

Visual and dimension check

b) The enclosure of bay marshalling kiosk, junction box, terminal box shall be type tested for IP-
55 as per IS: 13947. After IP -55 test, 2.5 kVrms for 1 (one) minute, insulation resistance and
functional test should be conducted.

23.13 Auxiliary Switches

All the auxiliary switches shall be f ully type test ed as per relevant IS. The followin g type test
reports on auxiliary switches shall be submitted:

(a) Electrical endurance test - A minimum of 2 000 operation for 2A D. C. with a time constant
greater than or equal to 20 millisecond with  a subseque nt examination of mV drop/visual
defects/temperature rise test.

(b) Mechanical endurance test. A minimum of 1,00,000 operations with a subseque nt checking
of contact pressure test/visual examination.

(c) Heat run test on contacts.

(d) IR/HV test etc.

24.0 TERMINAL BLOCKS AND WIRING

24.1 Control and instrument leads form the switchboards or from other equipment will be brought
to terminal boxes or co ntrol cabinets in conduits. All interphase and e xternal con nections to
equipment or to control cubicles will be made through terminal blocks.

24.2 Terminal blocks shall be 1100 V grade and have ¢ ontinuous rating to carry the maximum
expected current on the terminals. These shall be of moulded piece, com plete with
insulated/barriers stud type termin als, washer s, nuts and lock nuts. Screw cla mp, overall
insulated, insertion type, rail mounted terminals can be used in place of stud type terminals. But
preferably the terminal blocks sha Il be non disconnecting stud type of Elmex type CATM4,
phoenix cage clamp typ e or equivalent. The insulating material of terminal block sh all be nylon
6.6 which shall be free of halogens, fluorocarbons etc.
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24.3 Terminal blocks for current tran sformer and voltage transformer secondary leads shall be
provided with test links and isolating facilities. The current transformer secondary leads shall also
be provided with short circuiting and earthing facilities.

24.4 The te rminals shall be such that maximu m contact area is achieved when a cable s
terminated. The terminal shall have a locking characteristic to prevent cable form escaping from
the terminal clamp unless it is done intentionally.

24.5 The conducting part in contact with cable shall preferably be tinned or silver plated, however
Nickel plated copper or zinc plated steel shall also be acceptable.

24.6 The terminal blocks shall be of extensible design.

24.7 The terminal blocks shall have locking arrargement to prevent its escape from themounting
rails.

24.8 The te rminal blocks sha Il be fully enclo sed with removable covers of transparent, non -
deterioration type plastic material. | nsulating barriers shall be provided between th e terminal
blocks. These barriers shall not hinder the operator form carrying out the wiring without removing
the barriers.

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

a) All circuits except CT circuits Minimum of 2 nos. of 2.5 sq. mm copper flexible

b) All CT circuits Minimum of 4 nos. of 2.5 sq.mm copper flexible

24.10 The arrangements shall be in such a manner so that it is possible to safely connect or
disconnect terminals on live circuits and replace fuse links when the cabinet is live.

2411 At least 20% spare terminals shall be provided on each panel/cubicle/box and these
spare terminals shall be uniformly distributed on all terminal rows.

24.12 There shall be minimum clearance of 250 mm betwe en the first bottom row of terminal
block and the associat ed cable gland plate. Also the clea rance between two rows of terminal
blocks shall be a minimum of 150 mm.

24.13 The Bidder shall furnish all wire, conduits and terminals for the necessary interphase
electrical connections (where applicable) as wellas between phases andcommon terminal boxes
or control cabinets.

24.14 All input and output terminals of each control cubicle shall be t ested for surge withstand
capability in accordance with the rel evant IEC Publications, in both longitudinal and transverse
modes. The Bidder shall also provid e necessary filtering, surge protection, interface relays and
any other measures necessary to achieve an impulse withst and level at the cable interfaces of
the equipment.

25.0 LAMPS AND SOCKETS
25.1 Lamps
All incande scent lamps shall use a socket base as per 1S-1258, except in the case of signal

lamps.

25.2 Sockets
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All sockets (convenience outlets) shall be su itable to acce pt both 5 Amp & 15 Amp pin roun d
Standard Indian plugs. They shall be switched sockets with shutters.

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

25.4 Switches and Fuses

Each panel shall be provided with necessary arrangements for receiving, distribut ing, isolating
and fusing of DC and AC supples forvarious control, signalling, lighting and space heater circuits.
The incoming and sub -circuits sh all be sepa rately provi ded with miniature cir cuit breaker/
switchfuse units. Selection of the main and Sub circuit fuse ratings shall be such as to ensure
selective clearance of sub-circuit faults. Poten tial circuits for relaying and metering shallb e
protected by HRC fuses.

All fuses shall be of HRC cartridge type conforming to IS -9228 mounted on plug -in type fuse
bases. Miniature circuit treakers with thermal piotection and alarm contacts will also be accepted
All accessible live conn ection to fu se bases shall be ade quately shrouded. Fuses shall have
operation indicators for indicating blown fuse condition. Fuse carrier base shall have imprints to
the fuse rating and volt age. All con trol switches shall be o f rotary type. Toggle pia no switches
shall not be accepted.

26.0 BUSHINGS, HOLLOW COLUMN INSULATORS, SUPPORT INSULATORS

26.1 Bushings shall be manufactured and tested in accordance with IS: 2099 & IEC-60137 while
hollow colu mn insulat ors shallb e manufactured andt estedina ccordance with IEC -
62155/1S:5621. The support insulato rs shall be manufactured and tested as per IS: 2544/IEC-
60168 and IEC-60273. The insulators shall also conform to IEC-60815 as applicable.

The bidder may also offer composite silicon rubber insulator, conforming to IEC- 61462.

26.2 Support insulators, bushings and hollow column insulators shall be manufactured from high
quality porcelain. Porcelain usedshall be homogeneous, free from laminations, cavities and other
flaws or imperfections that might affect the mechanical or dielectric quality and shall béhoroughly
vitrified tough and impervious to moisture.

26.3 Glazing of the porcelain shall be uniform brown in cdour, free from blisters, burrs and similar
other defects.

26.4 Support insulator s/bushings/hollow column insulator s shall be designed to have ample
insulation, mechanical strength and rigidity for the conditions under which they will be used.

26.5 When operating at normal rate d voltage th ere shall be no electric discharge b etween the
conductors and bushin g which would cause corrosion or  injury to conductors, in sulatorsor
supports by the formation of substances produced by chemical action.

No radio interference shall be caused by the insulators/bu shings when operating at the normal
rated voltage.

26.6 Bushing porcelain shall be robust and capable of withstanding the internal pressures likely
to occur in service. The design and location of clamps and the shape and the stre ngth of the
porcelain flange securing the bushing to the tank shall be such that there is no risk of facture. All
portions of the assembled porcelain enclosures and supports other than gaskets, which may in
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any way be exposed to the atmosphere shall be composed of completely non hygroscopic
material such as metal or glazed porcelain.

26.7 All iron parts shall be hot dip galvanised and all jointsshall be air tight. Surface of joints shal
be trued up porcelain parts by grinding and metal parts by machining. Insulator/bushing design
shall be such as to ensure a uniform compressive pressure on the joints.

26.8 Tests
In bushing, hollow column insulators and support insulators shall conform to type tests and shall
be subjected to routine tests in accordance with IS: 2099 & IS: 2544 & IS : 5621.

27.0 MOTORS

Motors shall be “Squirrel Cage” three phase induction motors of suf ficient size capable of
satisfactory operation for the application and duty as required for the driven equipment and shall
be subjected to routine tests as per applicable standards. The motors shall be of approved make.

27.1 Enclosures

a b) Motors to be installed outdoor without enclosure shall have hose proof enclosure equivalent
to IP-55 as per IS: 4691. For motors to be installed indoor i.e. inside a box, the motor enclosure,
shall be dust proof equivalent to IP-44 as per IS: 4691.

b) Two inde pendent earthing points shall be provided on op posite sides of the motor for bolted
connection of earthing conductor.

¢) Motors shall have drain plugs so located that they will drain water resulting from condensation
or other causes from all pockets in the motor casing.

d) Motors weighing mor e than 25 Kg. shall be provided with eyebolts, lugs or ot her means to
facilitate lifting.

27.2 Operational Features

a) Continuous motor rating (name plate rating) shall be at leastt en (10) percent above th e
maximum load demand of the driven equipment at design du ty point and the motor shall not be
over loaded at any operating point of driven equipment that will rise in service.

b) Motor shall be capable at giving rated output without reduction in the expected life span when
operated continuously in the system.

27.3 Starting Requirements

a) All induct ion motors shall be suitable for full voltage direct-on-line starting. These shallb e
capable of starting and accelerating to the rated speed alongwith the driven equipment without
exceeding the acceptable winding temperature even when the supply voltage drops down to 80%
of the rated voltage.

b) Motors shall be capable of withstanding the electrodynamic stresses and heating imposed if it
is started at a voltage of 110% of the rated value.

c¢) The locked rotor current shall not exceed six (6) times the rated full load current for all motors,
subject to tolerance as given in 1S:325.

d) Motors when started with the driven equipment imposing full starting torque under the supply
voltage conditions specified, shall be capable of withstanding at least two successive starts from
cold condition at room temperature and one start from hot condition without injurious heating of
winding. The motors sh all also be suitable for three equally spread st arts per hour under th e
above referred supply condition.

e) The locked rotor wit hstand time under hot ¢ ondition at 110% of rat ed voltage s hall be more
than startin g time with the driven equipment of minimum p  ermissible voltage by at leastt wo
seconds or 15% of the accelerating time whichever is greater. In case it is not possible to meet
the above requirement, the Bidder shall offer centrifugal type speed switch mounted on the motor
shaft which shall remain closed for speed lower than 20% and open for speeds
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above 20% of the rated speed. The speed switch shall be capable of withstanding 120% of the
rated speed in either direction of rotation.

27.4 Running Requirements

a) The maximum permissible temperature rise over the ambient temperature of 50 degree C shall
be within th e limits spe cified in I1S: 325 (for 3 - phase induction motors) after adjust ment due to
increased ambient temperature specified.

b) The double amplitude of motorvibration shall be within the limits specified in IS: 4729. Vibration
shall also be within the limits specified by the relevant standard for the driven equipment whe n
measured at the motor bearings.

c) All the induction motors shall be capable of running at 80% of rated voltage for a period of 5
minutes with rated load commencing from hot condition.

27.5 TESTING AND COMMISSIONING

The Bidder shall conduct following tests along with list of instruments and calibration certificates
to the Purchaser. If any additional test is required the same shall be conducted without any extra
cost to the Purchaser.

(a) Insulation resistance.

(b) Phase sequence and proper direction of rotation.

(c) Any motor operating incorrectly shall be che cked to determine the cause and the conditions
corrected.

28 DOCUMENTATION

The successful Tenderer or Bidder shall provide the following technical information:
- General outline drawings of all major equipment

- Estimated works programme (Bar Chart)

- Completed technical data schedules

- Type Test Reports

- Quality assurance and quality control programme and organization

- Complete set of catalogues

The following additional information shall be provided before proceeding with the manufacturing,
or during the manufacturing period:

- Schedule of engineering documents including drawings
- Assembly drawings, list of materials including spare parts and tools, cabling diagrams, etc.
- Instruction and service manuals

- Paint samples, if requested by UPTCL

- Test reports and certificates

- Shop inspection and testing program

- Packing drawings, if requested by UPTCL

- Marking models, if requested by UPTCL

- List of test required for commissioning

- Detailed procedure for installation

- Detailed procedure for commissioning

- Works programme and schedule (bar-chart)

- Progress report of manufacturing

The Bidder is responsible for any discrepancies, errors or omissions in the submittals whether
these have been reviewed by the UPTCL or not, provided that such discrepancies, errors and
omissions are not due to inaccurate information or particulars furnished in writing by the UPTCL
to the Bidder. All reports or drawings must be provided in the S| unit system.
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28.1 Drawings

The successful Tenderer or Bidder shall prepare and submit for review of the UPTCL, the
drawings indicated in this document. The drawings must be A1 format (841 x 594 mm), A3 (420
x297 mm) or A4 (297 x 210 mm) format and include in the lo wer right-hand corner, a title block
as indicated in section-1.

The successful Tender er or Bidder shall submit, one (1) Autocad computer file on a CD-ROM
Disk and by E-mail, plus four (4) paper copies of each of the drawings to the UPTCL. The copies
marked by the UPTCL will be returned to the Bidder, at the latest, 30 days after presentation of
these drawings. The corrected dr awings will be submitt ed once m ore, following the same
procedure, if necessary.

An updated Autocad computer file, plus six (6) paper copies of the final version of the drawings,
must be submitted by the Bidder, at the latest one (1) month before delivery of the purchased
equipment.

28.1.1 Outline and Foundation Drawings

Outline drawings must be provided to scale including dimensions, weight, reaction for design of
foundations, centre of gravity for tra nsportation and installation, in plan view, elevation, section
and foundation plan including blockouts embedded parts.

Design briefs and detailed drawings must be presented for all metallic structures and supports of
the substation equipment. Nameplates, to scale, must indicate test results from the factory, serial
number, weight mass, etc. When available, catalogues references and codes must be indicated
on the drawings.

28.1.2 Assembly Drawings
A bill of material must be provided with all assembly drawings.

Every device or apparatus must be identified using a numerical or alphanumerical system
corresponding to the one used for tte respective diagram. The identificdion will be inaccordance
with the ANSI C37.2 standards. Th e terminal blocks must be identified on the drawing as the y
are on the equipment itself. Every terminal block of a panel or cabinet must be identified with the
number indicating the panel or cabinet it belongs to, the terminal strip identification followed by a
number starting with 1 for the first teminal and finishing with the number of the last terminal from
top to bottom or left toright. The Bidder shall arrange and identify the temminal blocks for exclusive
use of Purchaser as sh ow on enclosed drawing specific to each equipment. The Bidder must
comply with this requirement.

The UPTCL will not accept any deviation nor wil assume any cost resuting from drawing changes
or modifications of wiring or cabling resulting from changes caused or originated by the Bidder.
Wires originating from a device or terminal block shall be tag ged at both ends with identification
of remote end device terminal number using the symbols previously mentioned.

Every cabinet or panel will be provided with a wiring drawing where all the devices are shown.

28.2 Technical Data Schedules

The Tenderer must fill out completely and attach to his proposal the Technical Data Schedules
included in the technical specification of the equipment. The data shall include the values
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guaranteed by the Bidder. If any data cannot be furnished at tender stage, Bidder shall

assign reasons and shall confirm to provide the same at engineering stage for approval.

The Bidder shall guarantee that the equipment and the works are in accordance with all the
requirements of the present specification including the data from the Technical Data Schedules.
The Technical Specifications for equipment represent different types and/or ratings urder a single
data schedule. Bidder shall however submit the data schedule for each type and/or rating of the
equipment required for the project.

28.3 Instruction Manuals

Service and maintenance manuals including sequence of operation manuals must describe in
details, the procedures and the op eration instructions for the equipment and the measuring
devices. The assembly method, commissioning guide, adjustment, operation and disassembly of
every component, system or machine, must be described and illustrated in details. The manuals
must includ e as well a troublesho oting proce dure to locate rapidly  the defectiv e part. For
preventive maintenance purposes, a list of verification poin t visual marking and measurements
will be inclu ded. The frequency of inspection s and maintenance of every compon ent shall be
described in the manuals.

The Bidder shall submit manuals that are clear, fully detailed and easily understood to ensure
the appropriate operation and maintenance of the equipment.

The manuals shall include a copy of the "as built" drawings, the list of spare parts and a list of all
the pieces of every component or item that makes up the equipment. The latter must include the
Bidder identification, the manufacturing codes and the instructions to order the pieces. The
manual shall also include an updated copy of the Technical Data Schedules of the equipment, as
supplied. The Bidder shall submit the instruction and service manual for UPTCL's review at
least one month before shop testing.

The Bidder shall include in every manual a copy of the tests performed on the equipment and all
the accessories, and the corresponding results.

The Bidder shall provide for every apparatus, six (6) technical manuals, two (2) of which shall be
properly wrapped and placed inside the cabinets, panels or control kiosks at time of delivery.

In the case where there is no room br manuals, the two manuals shall be well placed and packed
in a wooden crate.

28.4 Language

All technica | documents such as: calculat ion schedules, curves, maintenance and service
manuals, quality assur ance contro | program report, plant tests and manufacturing schedule,
drawings, nameplates and instructions manuals shall be presented by the Bidder to the UPTCL,
shall be in the English language.

29 QUALITY CONTROL PROGRAMME

29.1 Programme

In general terms, the manufacturing quality programme shall be in compliance with ISO 9002 or
later standards. The UPTCL reserves the right to verify the document pertaining to the

manufacturer’s quality assurance programme, as well as the application of the same in the
manufacturing plant.
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In general, the asse mbly of all the equip  ment comp onents shall be carrie doutinth e
manufacturer's worksho ps so that it shall possible to perform inspections, tests, etc. that will
ensure a subsequent satisfactory operation. The exceptions to this rule will only be passible upon
UPTCL's consent.

The UPTCL's authorized representatives shall have the right of access to the plant and to inspect
and verify the quality of materials used in the manufacturing process.

The manufacturer of each major equipment shall submit Quality Assurance Programme (QAP)
for the manufacturing and testing of equipment along with the drawings to UPTCL.

29.2 Plant Tests

The materials and all the equipment shall be tested as per the prescriptions of this specification.
The tests shall be performed by the Bidder and certified by the authorize d representative of the
UPTCL.

All the required tests must be performed in order to confirm that the materials and the equipment
comply with these specifications, and to allow the UPTCL to detect any material or manufacturing
defects.

The results of all the tests shall be marked down in the reports containing all the necessary
information to enable verification of compliance with the present specification. The test certificate
shall be written in English and shall show the results and real conditions of the tests performed
the circuit s, oscillogra mmes, en vironmental conditions, n ameplate drawings with measured
values, graphs, etc.

No later than two (2) weeks after having performed the tests, the Bidder shall submit to the
UPTCL, four (4) copies of the report of all test s as a boun d document. The test reports shall
indicate the fests performed, instruments used, names of test prsonnel and provide the witness’s
signature as applicable. The report must also include a description of any failure that occurred
while performing the plant tests, even if the test resumed after the failure.

The tests are meant to verify and determine the characteristics of the equipment. Normally, type
tests shall be performed on one (1) apparatus of each type and with different technical
characteristics. If type tests have been performed on identical apparatus, within a period not
exceeding 5 years from 02.03.19, the results may be accepted. The routine tests are intended to
reveal any defective material or manufacture non-conformity and sh all be perfo rmed on all
equipment supplied.

The units to be assembled in the plant (panels, cabinets, control cabinets) shall be assembled,
wired, adjusted and tested in the plant, as much as possible, under the same service conditions
that will pre vail at the site of install ation, to en sure the accuracy of th e wiring an d the correct
operation of the equipment.

The UPTCL reserves the right to be present at any of the tests.
The equipment to be te sted must be totally assembled for an inspection before the tests. The
Bidder must submit to the UPTCL a detailed program of tests for review, at least one

month before the tests take place. The Bidder shall inform the UPTCL in writing, at least 30 days
in advance, of the date of the tests.
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29.3 Stage Inspection Programme

UPTCL and/or his representative will conduct routine and/or periodic inspection of the works and
material in the manufacturing of the major equipment and construction sites in various stages of
the Project. The Bidder shall provide facilities and access to the UPTCL and/or his representative
to inspect t he workma nship and t he quality of the material, manufacturing proce ssandt he
installation. The Bidder shall advise the UPTCL in writing the schedule of any such routine and/or
periodic inspection. Th e Bidder sh all attach a copy of th e completed inspect ion checklist or
final/in-process inspection report by the Bidder’s QA/QC UPTCL/inspector on every inspection
request submitted to the UPTCL. The Bidder's QA/QC UPTCL/inspector shall ensure that the
items for inspection covered by theBidder’s “Inspection Request” are ready prior to nspection by
the UPTCL and/or his representative.

30 NAMEPLATES, LABELS AND RATING PLATES

The equipment shall be ftted with nameplates and indication plates, which must be manufactured
of non-corrodible stainless steel or aluminium, with a minimum thickness of 1 mm engraved black
letters on a light background, and shall be fixed to the apparatus with non-busting screws.

A rating plate shall be attached to each major aml auxiliary item of equipment supplied. This plate
shall be permanently engraved with the designe d full load ratings, serial number, type number,
date of manufacture, and other identification deemed necessary. Where required by the UPTCL,
diagram plates shall also be supplied.

A nameplate shall be provided to identify the equipment supplied. The identifying inscription shall
be approved by the UPTCL or conform to that designated in the appropriate sections of this
Specification. Devices shall be ide ntified by nameplates on both front and rear of all desks,
panels, cubicles, etc.

Labels shall be manufactured of non-hygroscopic material with engraving of a contrasting colour
or alternatively, for indoor use, of laminated plastic material with lettering engraved. The lettering
should be black against white background. The materials used shall be non-fading, non-aging
type, suitable for tropical conditions.

All apparatus, motors, control gear and all panels and the apparatus contained therein, shall be
labelled, indicating where necessary, their purpose and the "ON" and "OFF" positions.

Upon request by the UPTCL during the approval of Nameplates and Labels, some inscriptions
shall be in Hindi language.
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ANNEXURE - A
CORONA AND RADIO INTERFERENCE VOLTAGE (RIV) TEST

1.0 General

Unless othe rwise stipulated, all eq uipment together with its associate d connector s, where
applicable, shall be tested for external corona (for 765 kV & above) both by observing the
voltage level for the extinction of visible corona under falling power frequency voltage and by
measurement of radio interference voltage (RIV) for 220 kV above.

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

3.0 Test Methods for RIV

3.1 RIV tests shallbe  made accordingto  measuring circuit a s p er International Specia I-
Committee

on Radio | nterference (CISPR) Publication 1 6-1(1993) Part -1. The measuring circu it sh all
preferably be tuned to frequency with 10% of 0.5 MHz but o ther frequencies in the range of 0.5
MHz to 2 MHz may be used, the measuring frequency being recorded. The results shall be

in microvolts.

3.2 Alternatively, RIV teds shall be inaccordance with NEMA standard Publication No.107-1964,
except otherwise noted herein.

3.3 In measurement of, RIV, temporary additional external corona shielding may be provided. In
measurements of RIV only standard fittings of id entical type supplied with the equipment and a
simulation of the conne ctions as u sed in the actual instal lation will be p ermitted in the vicinity
within 3.5 meters of terminals.

3.4 Ambient noise shall be measured before and after each series of tests to ensure that there is
no variation in ambient noise level. If variation is present, the lowest ambient noise level will
form basis for the measurements. RIV levels shall be measured at increasing and decreasing
voltages of 85%, 100%, and 110% of the specified RIV test voltage for all equipment unless
otherwise specified. The specified RIV test voltage for 765kV, 400kV, 220kV, 132kV is listed in
the detailed specification together with maximum permissible RIV level in microvolts.

3.5 The metering instru ments shall be as per CISPR recommendation or equivalent device so
long as it has been used by other testing authorities.

3.6 The Rl V measurement ma y be made with a noise meter. A calibration pro cedure of t he
frequency to which noise meter shall be tuned shall establish the ratio of voltage at the high
voltage terminal to voltage read by noisel meter.

4.0 Test Methods for Visible Corona

The purpose of this test is to deter mine the corona extinction voltage of apparatus, connectors
etc. The te st shall be carried out in the same manner as RIV testd escribed above with the
exception that RIV measurements are not required during test and a search technique shall be
used near t he onset a nd extinctio n voltage, when the test voltage is raised an  d lowered to
determine their precise values. The test voltage shall be raised to 11 0% of specified coron a
extinction voltage and maintained there for five minutes. In case corona inception does not take
place at 110%, test shall be stopped, otherwise test shall be continued and the voltage will then
be decreased slowly until all visible corona disappears. The procedure shall be repeated at least
4 times with corona inception and extinction voltage recorded each time. The corona extinction
voltage for purposes of determining compliance with the specification shall be the lowest of the
four values at which visible corona (negative or positive polarity) disappears. Photographs with
laboratory in complete darkness shdl be taken under test canditions, at all voltage steps i.e. 85%,
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100%, and 110%. Additional photo graphs shall be ta ken at corona inception an d extinction
voltages. At least two views shall be photographed in each case using Panchromatic film with an
ASA da ylight rating of 400 with an exposure of two min utes at a lens aperture of /5.6 or
equivalent. The photographic process shall be such that prints are available for in spection and
comparison with conditions as determined from direct observation. Photographs shall be taken
from above and below the level of connector so as to show corona on bushing, insulators and all
parts of energised connectors. The photographs shall be framed such that test objectessentially,
fills the fra me with no cut -off. For recording purpose, modern devices utilizing UV recording
methods such as image intensifier may also be used.

4.1 The test shall be recorded on each photograph. Additional photograph shall be taken from
each camera position with lights on to show the relative position of test object to facilitate precise
corona location from the photographic evidence.

4.2 In addition to photographs of the test object preferably four photographs shall be taken of the
complete test assembly showing relative positions of all the test equipment and test objects.
These four photograp hs shall be taken fro m four points equally spaced ar ound thet est
arrangement to show its features f rom all side s. Drawings of the labo ratory and test set up
locations shall be provided to ind icate camera position s and angles. The precise location of
camera shall be approved by Purchaser’s inspector, after determining the best camera locations
by trial energisation of test object at a voltage which results in corona.

4.3 The test to determine the visible corona extinction voltage need not be carried out
simultaneously with test to determine RIV levels.

4.4 However, both test shall be carried out with the same test set up and as little time duration
between tests as possible. No modification on treatment of the sample between tests will be
allowed. Simultaneous RIV and visible corona extinction voltage testing may be permitted at

the discretion of Purchaser’s inspector if, in his opinion, it will not prejudice other test.

5.0 Test Records

In addition to the information previously mentioned and the requirements specified as per
CISPR or NEMA 107-1964 the following data shall be included in test report:

a) Background noise before and after test.

b) Detailed procedure of application of test voltage.

c) Measurements of RIV levels expressed in micro volts at each level.

d) Results and observations with regard to location and type of interference sources detected at
each step.

e) Test voltage shall be recorded when measured RIV passes through 100 microvolts in each
direction.

k) Onset and extinction of visual corona for each of the four tests required shall be recorded.
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ANNEXURE - B
SEISMIC WITHSTAND TEST PROCEDURE

The seismic withstanding test on the complete equipment (for 220kV and above) shall be carried
out alongwith supporting structure. The Bidder shall arrange to transport the stru cture from his
Bidder’s premises/UPPTCL sites for the purpose of seismic withstand test only.

The seismic level specified shall be applied at the base of the structure. The accelerometers
shall be provided at the Terminal Pad of the equipment and any other point as agreed by the
Purchaser. The seismic test shall be carried out in all possible combinations of the equipment.
The seismic test procedure shall be furnished for approval of the Purchaser.
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SECTION-4
Marshalling Box

CHECK LIST FOR INFORMATION TO BE FURNISHED WITH OFFER
RETURN THIS CHECKLIST AS PART OF THE OFFER DULY SIGNED

The offer may not be considered if the following information and this Checklist are not enclosed with the

Offer.

BHEL ENQUIRY. NO:
BIDDER:OFFER REFERENCE:

A)

) 2) 3) “4) )
S.No. | Parameters Data Yes / No | Remarks
1. Applicable Standard | Latest IS -5039,IS-8623 or IEC-

60439, 1S-13947
2. Type
3.0 Construction feature
3.1 Thickness of material 3 mm Al
used
3.2 Degree of protection IP 55 as per IS13947
33 Control Wiring 2.5 mm?, Stranded copper
34 Space Heater / Lamp Provided
for illumination /Socket
3.5 Distinct compartments | Provided
for aux. Power circuits,
interlocking circuit,
receptacle (if
applicable), CT& VT
circuit (if applicable)
4.0 Power circuit
Incoming
4.1 No. of AC Incomer Two ,
feeders
4.2 Rating of Incomer 63/464 amp, 3 - Phase, 4 - wire to
feeders be controlled by TPN/4-pete MCB
4.3 Changeover between Automatic and a selector switch
incomers need to be provided for selecting
the default Incomer out of the two
incomers.
4.4 Terminal blocks of Equivalent Terminal blocks for
Incomer making loop-in loop- out
connection of 3.5 x 70 sq.mm
connected cable.
5.0 Power circuit -
Outgoing
5.2 Rating of AC outgoing | a) 9 No: 16 amp, 3-phase, 4 -
feeder wire controlled by MCB
b) 2 No.:63A, 3phase 4 wire
controlled by MCB
c) 10 No.:10A, 1 Phase 2 wire
controlled by MCB
SECTION-4

, CHECKLIST, Page 1 of 3




1)

2)

“)

3)

S.No.

Parameters

3
Data

Yes

Remarks

53

Type of terminal
blocks for 3-phase
outgoing feeders

CBT M5 of Elmex / Eq.

5.8

Type of terminal
blocks for 1-phase
outgoing feeders

CBT MS of Elmex / Eq.

5.9

Provision of spare TBs
of each type for power
circuit

20 %

5.10

Contacts for remote
alarm for supply fail
(AC Incomer)

Provided

5.11

MK 180 P

Total 200 TB’s interlocking type

6.0

Clearance between
TBs

6.1

Clearance between two
rows of terminal
blocks (End to End)

150 mm minimum

6.2

Clearance between
first/bottom row of
terminal blocks and
associated cable gland
plate

250 mm minimum

The kiosks shall be
provided with danger
plate and a diagram
showing the
numbering/connection/fe
rruling by pasting the
same on the inside of the
door

Yes

Door handle with
integral lock & master
key

Provided

10

TBs fully enclosed
with removable covers
of transparent, non-
deteriorating type
plastic material

Provided

11

Fixing Hardware
(Nuts, Bolts and
Washers) for mounting
MK

Provided

12

Base Frame for MK

Provided

13.

Standard Approval

UPPTCL standard approved
documents to be followed at
contract stage.

, CHECKLIST,
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B) TYPE TESTS

1)  Whether type test reports of the following test conducted earlier on identical or
similar material are available (test reports are of the test conducted not
earlier than 10 (ten) years prior to the date of bid opening ).

(YES)

S.No. | TESTS REPORT NO. | Date Conducted at
accredited laboratory
or witnessed by
independent authority

1 Degree of
protection test

i1) If type test reports are not acceptable to BHEL/Customer then above tests shall be

conducted by the bidder free of cost. (YES)

9)

S.No. | Description Confirmation of
Supplier

1. Bidder to confirm that at all drawings / data

sheets/QP/ valid type tests reports/ all relevant
information shall be submitted to BHEL for
organising approval of ultimate customer.

2. Bidder to confirm that it will offer approved Make
of the components and fitments at contract stage.
In case the offered make is not approved by the
customer, then alternate make shall be supplied
without any commercial implications to BHEL.

Date: Signature of the authorized representative of
Bidder

Company Seal

SECTION-4
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SECTION-4
Junction Box

CHECK LIST FOR INFORMATION TO BE FURNISHED WITH OFFER
RETURN THIS CHECKLIST AS PART OF THE OFFER DULY SIGNED

The offer may not be considered if the following information and this Checklist are not enclosed with the
Offer.

BHEL ENQUIRY. NO:
BIDDER:OFFER REFERENCE:
A)

[6)) () 3) (€)) &)

S.No. | Parameters Data Yes | Remarks
/ No | in case

reply in
Col (4) is
NO

1 Applicable Latest IS -5039,1S-8623, or IEC-60439, IS
Standard 13947

2 Type of JB

3.0 Construction
Feature

3.1 Thickness of Either of 2.5 mm hot rolled / 2.0 mm Cold rolled
material used /1.6 mm stainless steel / 3.0 mm Aluminium

3.2 Degree of IP 55 as per IS 13947
protection

33 Control Wiring | 2.5 mm?, Stranded copper

34 Space Heater / | Provided
Lamp for
illumination
/Socket

4.0 Type of Disconnecting | Disconnecting | Disconnecting
terminal stud type stud type stud type
block CATD M4 of | CAT DM4 of | CAT DM4 of
(Indenter to Elmex /Eq. Elmex /Eq. Elmex /Eq.
tick) 180 Nos 130 Nos 75 NosV

5.0 Clearance
between TBs

5.1 Clearance 150 mm minimum
between two
rows of
terminal blocks
(End to End)

5.2 Clearance 250 mm minimum
between
first/bottom
row of terminal
blocks and
associated
cable gland

SECTION-4
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plate

6.0

Name plate

details, type etc.

shall be
mentioned 1n
notes of
drawings

Yes

7.0

Door handle
with integral
lock & master
key

Provided

8.0

TB covers

TBs fully enclosed with removable covers of
transparent, non-deteriorating type plastic
material

9.0

Fixing
Hardware
(Nuts, Bolts
and Washers)
for mounting
JB

Provided

10.

Standard
drawing
approval.

UPPTCL approved Standard drawings to be
followed.

B) TYPE TESTS
1) Whether type test reports of the following test conducted earlier on identical or
similar material are available (test reports are of the test conducted not earlier than 5
(five) years prior to the date of bid opening ).

(YES/NO)

S.No. | TESTS REPORT NO. | Date Conducted at
accredited laboratory
or witnessed by
independent authority

1 Degree of

protection test

i1) If type test reports are not acceptable to BHEL/Customer then above tests shall be

conducted by the bidder free of cost. (YES)
O
S.No. | Description Confirmation of

Supplier

1.

Bidder to confirm that at all drawings / data
sheets/QP/ valid type tests reports/ all relevant
information shall be submitted to BHEL for
organising approval of ultimate customer.

SECTION-4
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Bidder to confirm that it will offer approved Make
of the components and fitments at contract stage. In
case the offered make is not approved by the
customer, then alternate make shall be supplied
without any commercial implications to BHEL.

Date:

Signature of the authorized representative of Bidder

Company Seal

SECTION-4
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