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1.3.3

VIDED PROJECTION SYSTEM
Do, Moo @ TR-243-558037, Rev. {11

SECTION -1
SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES

SCOPE

This specification is intended fo specify the requirements for design, engineering, mamufacture,
mssembly, testing, supply, transport, installation and testing at site of Video Projection System along
with it accessories a3 mentioned in this section and in various other sections of this specification. The
equipment is required for £ B0OO KV, 6000 MW HVDC Multi-terminal System Package
comprising three Switchyards at Biswanath Chariali, Alipurduar & Agra.

In case of any conflict @mong the various sections of this specification, then the order of precedence
shall be Section-1, Section-2 & then Section -3,

PROJECT DETAILS

The equipment is required for the following project

Froject tile 00N, BDOO0RW, HWVDC  MULTITERMIMAL NERER - MR/SWE
INTERCONMECTOR-! FROIECT

Owner/ Emplover Power Grid Corporation of India Limited (POWERGRID)

Puarchaser Bharat Heavy Electricals Limited (BHEL )

Refer Section - 3 for Project Details and General Specifications
SPECT L] T

The Video Projection System (VPS) shall provide comprehensive overview of the entire HYDC and
AC system to facilitate control and monitoring of the station from operator work station (OWS),

The VP5 shall have all the facilities for integrating multi- terminal parallel valve groups controls such
that in fufere multi- teeminal paralle] valve groups 1 these converier stalions shall be operated and
menitred from commen Sation operator desk & YPS. Station operator desk & Main VPS shall be
located on First floor. Back up station Operator & Back up VPS shall be installed at Second Floor for
AGRA. PGCIL has the freedom o decide the number of OWS o place on Main and standby operator
desk respectively out of the wodal detivery made at AGRA.

The Video Projection system shall have interface with the following at each converior station:

a) Three [3) operator work station (OWS) for HVIDC control with two monitors each.

b) Ome {1} operaior work station {OWS) for Building management system (BMS) with one
monitor,

€} One (1) operator work station (OWS) for Existing Substation Automation System with one
MICHI.

d) Wideo Conferencing Svstem,

g} CCTY System

e ————————————————
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Each OWS for HVDC control consists of two maonitors (3840 * 1080 pixels in total). OWS for all
other functions will have a single monitor, Each of their CPU will have two (2) Nos DVI-D output
ports for its further use by VS supplier.

Video output signal (Compasite video! S-video signals) from the video conferencing system and
Video output signal from CCTV systemn shall be made available for its use by the ¥P5 supplier, YPS
offered shall have adequate provision for Video-In signals.

LIPS with a battery back-up of 30mins shall be available for VIS, The VPS5 supplier shall furnish the
loads and other details for sizing this UPS. BHEL shall make the raw UPS power supply available
near VPS5 at each floor, The arrangement to receive the raw UPS supply and it's further distribution
shall be in the scope of VPS supplier. This shall include supply of distribution cables! wires and
distribution’ extension boards by the VPS supplier. The estimation of the distribution cables’ wires
and number of distribution/ extension boards shall be done by the VPS supplier as per the site
Tequirement.

The licensed software alongwith the server PC shall be supplied by the VPSS supplier for each
coqverter aiation.

The supply of all the special cables viz., DV cables, STP cables, Network cables et connecting all
the offered equipments amongst themselves and with their source (OWS and Video conferencing
squipment) is in the scope of VPS supplier. The length of special cables shall be evaluated by the
WIS supplier as per the site requirement.

Az per specification, the supplies shall mclude, but not limited o the foll owing-
1. 67" Diagonal rear projection wall’ cube (14 x 2 configuration)
2. Encodens)

3. Decoder(s)

4. Server PC alongwith licensed sofiware

5. Metwork switch(z)

6. Contraller(s)

7. Mounting frame and pedestal

8. Dastribution’ Extension Boards

8. All type of special and aux power cables and their connectors
10, Any other itemn required to complete the system

Any equipment or accessory which may not have been specifically mentioned, but which is usual or
ts necessary for satisfactory and trouble free operation shall be within the scope of supply without any
exira charge at contract stage.

A tentative YPS architecture is attsched for reference.

VS supplier shall arrange the equipment, instruments, accessorics, tools & tackles, distribution
cables’ wires and distribution’ extension boards etc. required for the successful installation and
commissioning of VPS at each stafion,

All spares shall be available at each station prior to commencement of trial operations.

e e ———————
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BILL OF QUANTITY

Main Ttems

LANOKY, GIEIMW, HYDC MULTLI-TERMINAL NERER - MRAWH

INTERCONNECTOR-T FROMECT
VIDED PROJECTION SYSTEM

Dec. Mo, 1 TH-343-558-037, Rev. 01

| 8.No

Deseription

Unit

Agra

Biswanaih
Chariali

Aliparduar

Total |
Duantily

(14 X 2 configuration)

57" diagonal rear
projection Video Wall built
with DLP technology
having SXGA+ resolution

Sat

D%1 Encoder

b [

16

DV Decoder

Mos

16

Server ; with Win 2008
Server

Mo

Metwark Switch

St

.L[nt:nmd software

Set

Controller with 28 O/P and
28 DV P

Ser

DVl Cables 15m , to
connect Controller to
Wideo wall Cubes

alongwith connectors

—

Set

DV Cables 1m, to connect
Encoder®* 1o CPU
(Ciraphics card) of OWS
alongwith connectors

32

16

[14]

DV Cables 1m, 1o connect
Encoder** to Monitor of
WS alongwith

connectors

Set

32

16

DVI1 Cables 5m, to connect
Decoder o0 Contraller
alongwith connectors

32

16
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5.No

Description

Unit

Agra

| Riswanath

Chariali

Alipurduar

Total
Quantity

2

RJ145 cables to connect
V1 Encoder®™® fa
Metwark Switch alongwith
COnnecions

J0

| &0

160

6]

13

R_I-ri cahles o connect
Merwork Switeh 1o DV
Drecoder alongwith
conneEclors

320

Iy

160

640

14

Services at site-

- Installation, Testing &
Commissioning of the WVPS
including deputation of
engineesrs at site and
arranging tools, tackles and
aquipments,

Lt

*® These encoders will be mounted on Common Station Operator Desk adjacent to each OWS and

back-up nperator desk for Agra

L4.2 Mandatory Spares
S.No | Description Umit Agra Biswanath | Aliparduar Total
Chariali Doantity
1 | Dsplay board 67 withall | Mos 2 2 2 fi
ACCESSOries
2 | Lamp for VPS Mo, 100 100 100 300

® Accessories shail include encoder, decoder, DV cables and RJ45 cables applicable for each display
board.

1.5 DOCUMENTS REQUIRED WITH OFFER/ CONTRACT STAGE

|.Conf iguration diagram/ architecture showing all the offered equipments/ ftems for each station
2.Det ailed Bill of quantity for each station

3.Di mensional drawing

401 ause wise compliance

5.UP S load calculation

6. Cal alogs’ leaflets
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INTERCONMNECTOR-1 PROJECT

VIDED PROJECTION 5YSTEM
[voe. Mo, @ TH-343-5584037, Rev. 0]

7. Test certificates/type tests’ routing fest plan &5 per relevant standard
B. Reference list of the projects where similar equipment for similar application is being wsed for

at least two years.
% [Installation & commissioning manuals and Operation & maintenance manuals.

1.6 INSPECTION

VP5 supplier shall submit the FAT (Factory acceptance Test) and SAT (Site Acceptance Test)
pracedure for approval by BHELS Employer.

e —————————— e
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VIDEQ PROJECTION SYSTEM

Dioc. Mo, : TH-243-558-03T, Hev. 01

SECTION -
EQUIPMENT SPECIFICATION

This specification is imtended to specify the requirements for design, engineering, manufacture,
assembly, testing, supply, transport, installation and testing at site of a digital display system
compeising of a state of the art Video Projection System (VPS) of high resolution with capabilities
of multi-screen processing and multiple signal source switching with centralised controller.

The system shall have the following feanires:

The VPS supplier should quote specific Make and Model of the item being offered for VPS5, Video
Projection syatem (WPS) shall he of at least 2 ( R ) X 14 { C ), each unit of 677 diagonal size built
with DLP technology with SXGA+ resolution of at least 1400X 1050 pixel. Seams shall be less than
0.8mm.

a. Shall support PC Workstation, composite video, 5-Video and TMDS digital RGB signal
inputs.

b.5h  all support 24-bit true eolour display.

c. Shall have provision to connect 16 nos PC/Workstation RGB wideband Video signals with
matrix switcher,

d.Zh  all have brightness of at least 600ANS] using single lamp and ag least | 100 using dual famp
and contrast ratio of minimum 1800:1,

The centralised confroller shall support TCP/IP compatible single or multiple Ethernet interfaces.
Back up VPS al Agra shall be similar to main VPS.

The main and back up VP3 at Agra shall be at different floors (15t & 2nd floors). The similar
provision for VPS5, considering future upgradation of Biswanath Chariali & Alipurduar, shall be
kept and shown in the relevant drawing,

Each Projection cube shall have dual lamp, with no mechenical movement during lamp switch
{either of the lamp or of any other part like mirror or prism ) over when one lamp fails. The average
expected life shall be min 8000 hrs for each lamp. The lamps used should be variable power lamps
to address the display at vanous required power levels.

If required, it should be possible to switch ON both the lamps simultaneously 1o get a brighter
picture at least 1.2-1.4 times than with the single lamp. This may be required when both lamps are
towards the end of their life and light of single lamp is not sufficient for projecting clear picture.

The VPS should have settings for brightness control to match the brightness of the various
projection modules to get a fully uniform display wall.

The cube system should have rear access only for the maintenance purposes to avoid any
misalignment of the screens in the front.

Fagr'.l'
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It should be possible 1o combine individual cubes to form a large display wall by stacking more
such cubes horizontally and vertically to make a big display and selecting the controller with the
right optional cards without any additional costs of integration or any other mechanical costs.

The VPS5 supplier should have their own manufacturing facility in India for the completed final
product with direct presence for afier sales & support offices in India. The WP5S supplier should
have experience of supplying to 24x7 operations in a similar application in India

Each cube should have diagnostic LED"s to aid in diagnosing any fault in the cubes,

Each VPS aystem of 2 (R} x 14 {C) shall be connected to a controller which will make it behave as
one kogical screen,

The controfler shall have at least 28 DV inputs o be shown simultaneously,

The controller should be integrated with real time network streaming decoder o provide mirror
images of the workstations in the control room through the LAM in Real Time. The controller
should be interfaced with the cubes with DVT outputs.

The real time network decoder should have RJ-45 as input for LAN and compatible with TCP/AP,
UDP and DHCP. It should also have a decoding frame rate of 1-30 tps adjustable. The color depth
should be 24 bit with progressive scanning.

The decoder showld offer a 4:3 aspect ratio cutput and should also support audio cutput,

The controller should be based on Windows XP/Vista to support 28 or more cubes.

Provision is required to be kept for back-up VPS room in the design at Biswanath Chariali &
Alipurduar, 5o that it can be constructed later by Employer, when requined.

Pape 8
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HRO0RY, 60N, HVDC MULTI-TERMINALMERER - NEWH
INTERCONNECTOHR-1 PROJECT

VIDED PROJECTION SYSTEM

Dac. Mo, : TH-343-558-017, Rev. [}

SECTION-3

GENERAL TECHNICAL REQUIREMENTS

Please refer Document TH-343-316-000 for General Technieal Regquiremenis

Fage 9
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o +B00KV, G0D0MW, HVDC MULTI-TERMINAL NERJER - NRAWR

INTERCONMECTOR-| PROJECT

General Technical Requirements- Section 3
Doc. No. : TB-343-316-000 Rev. 02

GENERAL TECHNICAL REQUIREMENTS-SECTION 3

General

The Works covered by the Specification shall be designed, manufactured, built, tested and
commissioned in accordance with the Acts, Rules, Laws and Regulations of India. The
Equipment{s) shall also conform o the general requirements detailed in the following stan-
dards, which shall form  an integral part of the Specification, in adgdition to maeting the spa-
cific requiremants called for elsewhere in the Specification

The Supplier shall note that the standards menplioned herein are not mulually exclusive ar
compéete in themselves, but are intended to complement each other, with minimum repetition,
to define the reguirements of the Specification, In the event of a2 conflict betwean requreaments
af any two clauses of the Specification/ documents or requiraments of different codes’ stan-
dards spacified, the more slringent requirement as per the interpretation of the owner shall
apply, unless confirmed otherwise by the owner in writing based on a written reguast from the

Supplier,

In case of confiicting reqguiremants between this docurment {General Technical Requirements -
Section 3) and equipment specification (Sechion 1 & Section 2), equipment specification shall
prevail.

When specific requiremenis stipulated in the Specification exceed or change those required
by the applicable standards, the stipulstions of the Specification shall take precedence,

Unless specifically agreed to by the Purchaser priar fo Award of Contract, the Work shall be in
accordance with the standards indicated and the requirements of the Specification. The Sup-
plier shall be held responsible for any deviation.

In case of confiict between the vanous standards, the decision of owner shall be binding & fi-
nal.

Definitions

The following words and expressions shall have the meanings hereby assigned to them
thraughatd this document

"Biswanath Charlal “ means Biswanath Chariali Converter Station
“Alipurduar * means Alipurduar Converter Station

"Agra’ means Agra Converter Station

"Employen'Owner” means Power Grid Corporation of India Lid.
*Purchaser” means Bharat Heavy Electricals Limited

"SupplerManufactures” means the person or persons, firm or company assigned to execute
the works as defined by the scope of supply, described here,

Fage 3 of 34
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INTERCONNECTOR-l PROJECT

General Technleal Reguirements- Section 3
Doc. No. : TB=-343-316-000 Rev, 02

“Specification” refers to this document.

Instructions to Suppliers

The supplier should be approved by Power Grid. if not, it is the responsibility of the vendor to
be assessed and approved by Power Grid, before placement of order by BHEL. Any cost in-
volved in vendor assessmentapproval must be borne by the vendar himsalf,

The supplier shall submit the technical requirements, data and information as per the technical
data sheels provided in the appropriate clause of bid document.

Equipment furnished shall be complede in every respect with all mountings, filtings, fixlures
and standard accessories normally provided with such equipment and/of needed for erection,
completion and safe operation of the eqguipment as required by applicable codes though they
may not have been specifically detailed in the Specifications unless included in the kst of ex-
clusions, Materials and compenents not specifically slaled in the specification but which are
necessary for commissioning and satisfaciory operation of the swilchyard/substation unkess
specifically excluded shall be deemed to be Included in the scope of the specification and
shall be supplied without any exira cost. All simifar standard componants/parts of similar stan-
dard equipment provided, shall be inter-changeable with one another.

The Supplier shall offer equipment whose similar equipment for similar applications have been
in service for at least two years from the date of first stage bid opening (30-06-2009) and
should have been type lesled as per relevant standards.

The suppliers who have supplied 400 kY equipment rated for 40 kA earlier fo POWERGRID,
may supply 50 k& rated equipment sublject o fulfifing specified requirements.

The supplier shall supply type tested (including special tests as per tech. specification) equip-
mant and matarials. The Employer shall accept the equipment type test reports under the fol-
lowing conditions:

{i} Type test in accordance with the relevant specifed standards

{ii} Type tests performed within five (5) years from the date of first stage bid opening (30-06-
2009)

fii} The type tested equipment shall be of the same design, insulaticn class and rating as per
the equipment offered under this contract

In the eveant that eqguipment fumished includes important modifications of, or significant depar-
ture fram, the designs of equipment on which type test report has been furnished or if there is
evidence that the equipment does not comply with the requirements of the Specifications, the
Supplier shall conduct the type test without any cost implication to the Purchaser. In the price
bid, the fype test charges shall be included and no separate fype test charges shall be indi-
cated by the supplier

Actaptance of the type test reporis shall be at the discretion of the Employer. All type tests

Fage 4 of 34
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parformed after the date of award of the Contract shall be witnessed by the Employer unbess
authaority to proceed with the tests in his absence is received from the Employer in writing

Standards

All equipmient and materials, unbess atherwise specifically required in the Specification,

shall

conform to latest revisions of the standards listed in the Specification, in force at the time of
signing of the contract for (his project

Generally the standands listed in the specification are applicable in accordance with the spe-
cific requiremeants of the technical section covering particular alternating cument eguipment or

rratarials.,

Site information

Table 3.4 -1 Table for site information

Particular Biswanath Chariali | Alpurduar Agra
@) | Employer/Cwner Power Grid Corporation of India Ltd (POWERGRID)

b) | Project Title 4800 kV, 6000 MW HVDC Multi terminal System Package

¢} | Locabtion 70 km from Tezpur in | 175 Kms. from Siliguri | 12.6 Km Agra-

Sonfipur district  of | city in the state of West | Shamsabad road
Assam, Kolkatta port | Bengal. Kolkatta port is PO~ Shyamo, Agra
is the nearest port fo | the nearest port fo the

. the site site

d) | Nearest Rail Head Guwahati Alipurduar junction _Agra_

g} | Postal Address To follow To follow To follow

fi | Dasign amibient 40T 40 50°C

e BB

g} | SEISMIC Zane V Zone IV Zome I

COEFFICIENT Importance factor for | Importance factor for | Importance factor for
the stations is 1.5 as | the stations is 1.5 as | the stations is 1.5 as
per table no. § of IS- | per table no. & of IS- | per table no. 6 of I5-

| T1883. 1833, 1883,

k) | Site Wind Pressure | Zone V with basic | Zone [V with basic | Zone Il with basic wind
wind speed of 50 m/s | wind speed of 47 m's | speod of 44 m/s at 10 m
at 10 m height | at10 m height above | height above mean
above mean ground | mean ground level | ground level The risk
level. The risk level | The risk level coeffi- | level coefficient¥actor
coefficientfactor clentfactor shall be | shall be taken as 1.07.
shall be taken as (aken as 1.07.

1.07. .
Li}__| Isokeraunic Level | 150 days per year | 150 days per year |50 days per year

Redative Humidity . Mazx. 100%

k)

Fam fall Infensity

| In 24 hours: 250mm
g0ommdhr (for drain-

dge system Design

in 24 hours: 250mm
0mmvhr (for drainage
system Design

In 24 hours; 200mm,
Jommshr (for drainage
system Design)

Page 5 of 34
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General Technical Requirements- Section 3
Doc. No. : TB-343-316-000 Rev. 02

35  Site temperatures for design purposes

The Supplier shall assume the temperatures given balow for the design of the works at the converter
slations.

Table 3.5 -2 Table for Site temperatures

| Description Temperature in deg C
I Site Biswanath Alipurduar | Agra
Charialf

Maximum dry bulb one hour average 40 40 50
Maximum dry bulb 24 hour average 40 40 40
Annual mean dry bulb temperature 30 a0 30

| Minimum dry bulb one hour average | O 1] o
Maximum wet bulb one hour avarage 33 33 33
Dry buib temperature for low ambient condition | 33 33 33
Wet bulb temperature for low ambient condition | 23 23 23

1.8 Dacumantation

All technical description, specifications, liferature, cormespondance, prnts, drawings, instructon
manuals, i<l reports] both factory and sfe), progress photographs, booklets, schedules and all sup-
plementary data or docurments furnished in compliance with the reqguirements of the Contraci,
shall become the property of the Purchaser'owner and the cosis shall be considered as in-
cluded in the Contract price,

The Suppber shall be responsible for any ime detay, misinterpretation, ermor and conflict during
design, manufacturing, testing and erection of the Works resulling from non-compliance with the
requiremenis of this Specification, T

The Purchaser/owner shall have the right to make copies of any documents, data, reports, infor-
mation elc. suppled by the Supplier in connecbon with the Works, The Purchases owner shall
nat impart the information of these documents 1o any other manufaciurer or compatitor but he shall
be free to use these for preparation of lechnical papers, reports ete,

The Supplier shall submit consolidated kst of all symbels used in any drawing. data and informa-
icn under three separate headings namely Civll, Mechanical & Electrical. If symbols other than
IS or IEC are used, the Supplier shall submil consolidated list of these symbols and their signifi-
cance under a separate section

The Supplier is not required to supply detailed drawings whose purpose is manufacture andy butin
case such information is specifically asked for by the Purchaserowner during evalwation of Bid,
finalization of Contract, design review by Purchaserowner his appointed Consultant or during
execution of the Contract, the Supplier shall comply with the same

All drawings, decuments manual elc. as specified in this saction shall have o be provided sapa-
rately for aach station,

All documentation shall be in English language.

Regquirements for submission of documents, information and data by the supplier
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General

The Supplier shall submit to the Dwner/Purchaser all documents in accordance with an approved
schedule of submissons and shall submit any further information (in the form of drawings, docu-
rents, manuals, literature, repors etc) when asked by the OwnerPurchaser while comment-
ingfapproving any drawingsidocuments etc, All applicable documents shall be provided for each
converterrepeater station separaiely

The documents which are subjed to the approval of the Owner'Purchaser shall be identified by the
Supplier with the stamp "FOR APPROVAL" Al other documenis shall be submitted to the
CwnerPurchaser for Information and shall be identified by the Supplier with the stamp "FOR
INFORMATION®,

The sequence of submission of the documents shall be subject to the approval of the Employer, The
sequance of submissions of all documents shall be such that the necessary information is available
to enable the Employer o approve ar comment the document,

The Supplier shall supply 5 hard copies of all drawings and documents. The final documentation for
the project shall be supplied in nine sets of hard copies (three to each site) and nine sets of COs o
the Purchaser.

The entire plant documentation shall include all construction drawings, equipment specifications,
designistudy reports, O&M documents, factory test reports, etc, All the finalias built drawings shall
be submitted in CAD format along with the complete  final documentation.

In case a "SUBSEQUENT revision of any document is made due fo any reason whatsoaver, a revi-
sion of the same, highlighting the changes shall ba resubmitted for the Emplover's specific approvall
v information. e )

Documents for approval

Approved documants shall be considered as the working documents, Howaver the Specification and
cannected documents shall prevail over these documents in case a decision s required on interpie-
taticn.

Dacuments for information

The Suppler shall not delay the Works pending the receipt by the supplier of the comments on
documents submitted to the Owner/Purchaser for infermation. However, the OwnernPurchaser shall
have the right fo comment on all the docurments submitted by the Supplier, when, in the opinion of
the Owner/Purchaser the document does not comoly with the Contract or atherwise. The Supplier
shall sabsfactorily demonstrate that the information contained i the aforesaid document does meet
the requirements of the Cantract or revise the document in order thal the information shall comply
with the requirernents of the Contract

Drawings and data

General
The Supplier shall submit to the Owner/Purchaser all assembly and detall drawings of equipment,
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station design, cvil work, building, controls, protection, etc., as well as the cormesponding computa-
tion whera mecessary in order to astablish o the satisfachon of the Owner/Purchaser the Supplier's
compliance with the requirements of the Contract.

Drawings, as sef forth below shall be submitted to the OwnernPurchaser and shall be completewith
all information necessary for complete interpretation of the drawings by the Owner/ Purchaser. All
drawings shall show the materials, dimensions, finish, fits, clearances, toderances, bolling and such
ather information as is necessany to demansirate fo the Owner! Purchaser that al items coverad by
the drawings are in compliance with the reguiremanis of the Coniract.

Drawings may consist of several sheets as required in order to provide for the degree of detail re-
quired by the Employer, so that he may clearly understand such drawings.

Mot |ater than 80 (ninety} days after completion of successful frial operation of the HVDC station, the
Supplier shall supply copies of the last revision of all drawings produced for thie project, stamped as
"AS BUILT".

The Supplier shall provide separate sets of drawings for each confral cubicle. Typleal drawings for
similar cubicles shall not be accepted. If there are several cubicles per system, then one comman
bill of material and one system schematic diagram may be provided, Such system schematic dia-
gram shali show the conbrol scheme for the paricular system in its enfirety and shall be |aid out on
the minimum number of drawings sheets consistent with clarity and legibility,

The OwnerfPurchaser shall not accept typical drawings for conirol, protection and three-phase scha-
matics, power circuits and single line diagrams. The Supplier shall supply complete set of such
drawings for each system, even when drawings are duplicates.

Inspections plans and documentation

The S_uppﬁar shall submit in required number copies for the Cwner's/iPurchaser's approval an in-
spection plan (quality plan) describing the inspection system indicating the inspections to be camed
cut and their sequence in the manufacturing stages.

The inspection plan shall be such that it can be related fo the manufacturing program. The plan shail
also include a description of the inspection methods employed with reference to the Supplier's writ-
ten inspection procedures.

Separale inspection plans describing the inspection systems for equipment supplied by each
sub-Supplier, in the same form as that of the Supplier, shall be submitted for the approval of the
CrameriPurchasar,

In addition to the inspection plans referred to above, the Supplier shall submit complete and satis-
factory evidence of possessing a working scheme assuring the controd of all critical activities perti-
nant to the assurance of quality, and objective evidence (by means of quality manuals and appropri-
ate forms, etc ) of this capability to employ and maintain quality control to meet the required quality
level of the manufacture and construction of the Warks

Supplier's Guality Control Program in the context of this Clause means the implementation of a qual-
ity assurance program by means of which full conformance of material and workmanship to best
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quality standards can be achieved effectively and economically by the Supplier's contral and surveil-
lance of all essential inspection operations, and penadic verification of the results of the manufacturne
of equipment and the assembly, erection and installation of quipment at the sites.

Required number of copias af all test reports, including those supplied by Sub-Suppliers, and shall
be submitted to tha OwnarPurchager for approval. The Supplier shall include in the report all addi-
tonal data reguired by the Ownar'Purchaser to permit a clear understanding of the reports

All test reports shall be certified and shall contain the signature of the Inspector as having witnessed
the test, unless such witnessing has been specifically waived by the Owner! Purchaser, A certified
test report shall be issued for each test,

Instruction manuals and operating manuals

The Suppher shall provide Instruction & Maintenance Manuals for each part of the Plant and Equip-
ment included in the Waorks and Operating Manuals for each Statsan.

The Instruction Manuals and Operating Manuals shall be arranged In an organized library ade-
qualely cross referenced to facilitate issuing clauses of the manuals as required by the work ie
erection instructions shall be required before operating & maintenance instructions.

All Manuals provided by the Supplier shall be fully detailed and specifically prepared for the Works
and equipment provided, General manuals not specifically required for the work shall not be accepl-
able

The instruction manuals shall at least contain:

a) A general description of all components

b) Sicrage instructions

c} Ereclion instructions

d) Pre-commissioning Instruction |

e) Material and part list.

fi Design clearances and settings

g) Complete sets of drawings as finally issued
hy Operating instructions:

i} Rouline and Preventive Maintenance instructions with material requirermant far each site
I Preventive Maintenance Schedule

ki Replacernant mstruction for all eqguipment

The operation manuals shall at least contain:

a) Operator oriented functional descriptions of the eguipment

b) Operator oriented description of the protection and control systems
¢) Description of the equipment auxiliary systems

d) Fault finding and diagnostic tools

e) User software interface tools for modification/augmentation efc.

Maotes

The supplier may please note that all resubmissions must incorporate all comments given in the ear-
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lier submission by the CwnerPurchaser or adequate justification for not incorporating the same
must be submitted failing which the subméssion of documents is likely to be returned

If after thie commessioning and initial operation of the substation, the instruction manuals require any
modifications! additions/changes, the same shall be incorporated and the updated final instruction
manuals shall be submitted by the Supplier to the CwnerPurchaser,

Tha Supplier shall fumish to the OwnerPurchaser, cataloguees of spare parts also.

3.7 Quality assurance requiremants
CQuality assurance programme

To ensure that the equipment and services under the scope of Contract, whether manufactured ar
performed at the Suppliers Waorks or at his Sub-supplier's premises ar at the Purchaser's site or &t
any other place of \Work, are in accordance with the specifications, the Supplier shall adopt a suit-
able guality assurance programme to control such activities at all points, as necessary, Such pro-
gramme shall be outlined by the Supplier and shall be submittad by the supplier after the award of
contract and finally accepted by the owner after discussions prior to commencement of manufactur-

ing.
A quality assurance programme of the supplier shall generally cover the following:

(al Supplier's organisation sfructure for the management and Iimplementation of the proposed
quality assurance programme;

(b)  Design and Documentation control system;

e} Qualification data of Suppher's key personnel;

(d)  The procedure for purchases of malerials, parts components and selection of sub-Suppéer's
services including vendor analysis, source inspection, incoming raw material inspaction, verifi-
cation of materia purchased ete.

&) System for shop manufacturing and site erection contrals including process controls and fabr-
cation and assembly confral;

ifi  Contral of man-confarming items and system for comective actions;

(g} Inspection and test procedure both for manufacture and field activities;

(h) Control of calibration and testing of measuring and testing equipment.

(I}  System for quality audits;

()  System for indication and appraisal of inspection status

(k]  System for authorising release of manufactured product to the Purchaser

il System for maintenance of records;

{m) Furnishing of quality plans (QP)finspection and test plan (ITP) for manufacturing and field ac-
tivities detailing out the specific quality control procedure adopted for controlling the quality
characteristics refevant to each item of equipmenticomponent,

General requirements - Quality assurance

. All services, materials, componenis and equipment covered under this  specification shall be en-
gineered, designed, procured, manufactured. erected, commissicned and tested at all the stages,
as per a comprehensive Qualty Assurance Programme. 1t is the Supplier's responsibiiity to draw
up and implement agreed programme for sysiem as a whole as well as for individual equipment
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The detailed Quality Ptans for manufacturing and field activities shall ba drawn up by the Supplier
and shail be submitted to the Employer for approval.

The Supplier shall furresh with his bid a list of approved suppliers for the information of the Em-
ployer.

. Engineering and design guality Plan shall defail out the studies, overall detail design documenta-

tion and communicating, defining interfaces and controfling changes. To achieve quality, relability
and schedule objectives that project shall be designed so that it meets parformance requirements.
Manufacturing Quality Plan shall detail out for all the components and equipment, varous
testsfinspeciion, to be carmed out as per the requiremanis of this Specification and standards
mentoned therein and quality practices and procedures followed by Supplier's Cuality Control
Organisation, the relevant reference documents and standards, acceptance norms, inspecton
decuments etc,, during all stages of materials procurement, manufacture, assembly, and final
testing/performance testing

. Field Quality Plan shall detail out for all the equipment, the quality practices and procadures etc.
to be followed by the Supplier's site Quality Contral Organisation, durkng various slages of site ac-
fivities from receipt of materials/equipment at site onwards.

. The Supplier shall also fumish copées of the reference documents/plant standards! acceptance
norms'tests and inspeciion procedure efc., as referred in Quality Plans along with respective
Cualty Plan. These Quality Plans and reference documents’standards etc. shall be subject to
Employer's approval without which manufacture shall not proceed. In these approved OPs, the
Employver shall identify custormer inspection paints (CIP), testichecks which shall be carried out in
presence of the Employer's Engineer or his authorised representative and beyand which the work
shall not proceed without consent of Employer or his authorized representative in writing. All de-
viations to specification, approved guality plans and applicable standards mwst be documented
and refermed ta the Employer for approval and disposition

. Wo matenial shall be dispatched from the manufacturer's works before the same is accepted
subsequent to pre-dispatch final inspection including verification of records of all previous
tesisiinspections by Employers Engineer and { or his authorised representative, and duly author-
Ised for dispatch issuance of Material Inspection Clearance Certificate (MICT). Before making re-
quest for issuance of MICC, the Supplier shall ensure that approval of type tests, data sheeis,
drawing etc. had already been obtained from Employer. All materiais used or supplied shall be
accompanied by valid materials cerificates and tests and inspection repors. These cerlificates
and reparis shall indicate the sheel numbers or other such scceplable identification numbers of
the matenal. The malerial cerlified shall also have the identification detads stamped on |t

All welding and brazing shall be carried out as per procedure drawn and qualified in accordance
with requirements of ASME section - X/BS-4870 or other Intemational equivalent standard ac-
ceptable to the Employer.

. Al the {sub)-Vendors proposed by the Supplier for procurement of bought out item list of which
shall be drawn up by the Supplier and finalised with the Employer shall be subject to the Em-
ployer's approval. Quality Plans of the successful vendors shall be discussed, finglised and ap-
proved by the Employer and shall form part of tha purchase arder between the Supplier and the
‘Wendar,
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B. The Employer reserves the right to carry out quality audit and qualify surveillance of the systems
and procedures of the Supplier's of their sub-Supplier's {sub-vendar's) quality management and
control activiies. The Supplier shall provide all necessary assistance o enable the Employer
carry out such audit and surveiflance.

9. As a parl of quality assurance of angineenng and desgn, the technical review mestings (TRMs)
shall be conducted bebween the Employer andior his consuitanis/representative and the Supplier
andfor his subSupplien(s). The duration and cycle of such TRMs shall be as frequent and regular
as required to meet the time schedules, The mestings shafl be held at either at the Employer's
office andior at the office/manufacturing place of the Supplier'sub-SuppBer  or at any other placa
as agreed mutually.

10. The Supplier shall agree upon a schedule of submissions of documents concerning the
Cuabty Assurance Program within two manths of the effective date of the Contract. This schedule
shall indicate the list of mutually agreed tems/equipment for which quality Plans shall be submit-
ted by the Supplier and the kast dates for the submizsions. It shall be ensured by the Suppher that
the submissions are so programmed that all relevant approvals are obtained from the Employer
for these documents in a imely manner before the material induction and commencemant of the
manufacture for any eguipmeant.

11. The documents that shall be submitted by the Suppler to the Emplover for review and approval
as per the agreed schedule include:

al QA Manuals

B)  Quality Plans (Inspection & Test Plans) for all equipment'materizls manufactured in the Sup-
pliar's works and'or in the sub-Supplier's works

¢)  Purchase Specifications for equipment procured from sub- Suppliers

dj} Suppliers assessment reports of his sub-Suppliers

e)  Field Quality Plans for all activities at site

i Reference documents refemed 1o in Quality Plan.

g} Erection, commissioning, operation and maintenance manuals

12, QA Document Package

The Supplier shall submit the following Qualiy Assurance Documents to the Employer. Thess docu-
ments shall be as per the approved Quality Plans for the concemed eguipment. The  documents
shall include, but not limited to, the following:

a)l Reutine test reports & Acceptance test reports

b} Type test reports

c) Quality records etc. cormesponding to tems identified Quality Plan

d) Inspection reporis for Customer inspection points

€] Raeports on repaifmodification carried out to make the item/equipment acceptabie

f} Non-destructive examination result reports including radiography interpretation reports, wher-
ever applicable.

The above documents are required to be submitted in reguired number of copies within three weeks
after dispatch of equipment
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Inspection and testing

1. In order to verify that all the manufacturing of equipment by the Supplier as well as matenals &
equipment being procured and provided by the Supplier are in complete conformance with the re-
quirement of theContract, the Employver andlor his duly authorized representative shall have ac-
cess lo the Supplier's premises or works at all reasonable fimes o nspect and examine the
malerial, equipment and workman ship during its manufacture or installation, In addition to carmy-
ing cut inspecticn the Employer andior his authorized representative/Consultant all carmy out
quality audit on the Supplier's Quality Assurance System and conduct gquality surveillance to
check conformance to  quality procedurelpractice in general. The Supplier shall provide neces-
sary facilifies fo carry out all the above activities at their works and the works of the sub- Suppdl-
Brs.

2. The Supplier shall provide a detalled inspection schedule for those inspection stages identified as
CIF and shall furnish updated schedules once every two months,

3. The Supplier shall give the Employer/inspector six(8) weeks written natice, by telex or by letter,
of the tentative dale any materaVequipment shall be ready for wilness points, comasponding to
Cusiomer inspection points (CIP), when the Employerfinspecior |5 based in India. Firal confirma-
tion shall be given at least 15 days in advance. The Employerinspecior, uniess witnessing of the
tests is waived, shall altend such tests, Biling which the Supplier may proceed with the test which
shall be deemed o have been made in the Ingpectar's presence, The Supplier shall forthwith for-
ward ta the Employer copies of duly cerified test reports. Test reports of all fests corresponding to
CIP performed in the supply shall be reviewed and approved, subject fo satisfactory comduc-
tion and successful passing of the test, by the Employer or his authorzed representative (even if
the witnessing of the test was wahved).

4. The Employer or his authorized representative shall, within fiftean (15) days fram receipt of such
reporns, give natice in writing o the Supplier of any objection to any aspect of the test reports or
any or all equipment and workmanship which in his opinion is net in conformance with the Con-
fract. The Employer or his authorized represantative shall advise his reasons for objections on
completion and review of the activity. The Supplier shall give due consideration o such objec-
tion{s) and shall either make the modifications that may be necessary  to overcome the said ob-
jection(s) or shall confirm in writing giving reasons therein that no modifications are necessary 1o
comply with the Contract. However, the Supplier may proceed with the works/dispatch aven be-
fore the recelpt of writtan objection(s), f any, at his own cost & rigk.

5. Whenever the Employers inspection engineer undertakes the inspection, at a particular stage
identified as Customer inspection point {CIP) i the Quality Plan, the acceptance of test re-
portsitest results and the MICC where applicable shall be given immadiately after the test if the
resufts, including those for previous points identified as per clavsa 9.8 are found o be In con-
formity with the Contract. In case of any deviations, the Employerfinspactor at his discretion may
refer the matter o the Emplover's main office, together with the manufacturers comments,
wha in lrn shall communicate his final decision regarding the acceptance or otherwise 1o the
Supplier within fifteen (15) days of the receipt of such test reportsiresuits. In case the presence of
the Employer/inspectar is waived, the acceptance of test results and issuance by the Employer of
Material Inspection Clearance cerificate wherever applicable, shall be given within fiffleen (15)
days after receipt of test reportsiresults for the CIP as well as for previous CIP's identified in the
approved Quality Plan, provided such test reporis/test resulls are found to be in order. The Em-
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ploverfinspector shall at hie discretion and bazed on the outcome of any inspection and the re-
quiraments of the comtracl, have the right to ‘accept’, 'accept as noted’ or 'reject’ any equip-
mentmaterial. The reasons/comments in case of each rufing shall be communicated to the Sup-
plier im writing.

&. In all cases where the contract providas for tests, whether al the premises of works of the Sup-
plier ar of any sub-Supplier, the Supplier, except where otharwise specified, shall provide free of
charge such ifems as labour, matenals, electricity, fusl water, apparaius and instruments as
required to fulfil the requirements of the approved Quality Plan

7. The inspection by EmployenTnspector or waver of the presence of the Employerinspector, issue
of CIP clearance cerificate and issue of Material Inspection clearance certificate (MICC) thereon
shall in no way limit the liabilities and responsibilities of the Supplier in raspect of the agreed qual-
ity plans forming part of the confract The Employer shall not be found 1o accept the malbe-
rial'equiprment if on further testing & i found to be not i compliance with the reguirements of the
confract. The Supplier shall include in all orders to his sub-Suppliers, the requirements for any
equipment, being supplied by the sub- Supplier for incorporation in his equipment to be subjected
io inspection and testing by the Employer or |s authorised representative. Copies of such orders
or purchase specifications, blanked for prices, shall be forwarded fo the Employer,

B The costs of all tests spacified in the Contract together with the same for all tests faciibes, test
samples and such like shall be to the Suppliers account,

8. The Employerinspector shall have complete autharity to reject, on behall of the Employer, any
material, equipment or parts thereof considered unsatisfactory and not in accordance with the
Contracl Accept, accept as noted or reject materials, equipment or any components thereof
shall not relieve the Supplier of any of his obligations under the Supplier, nor impose any liability
whatscever on the Employer.

10. The Employer shall have the right to have Inspectors on the Sites, on a regular basis or from
time to time as required at his sole discretion to monitor the quakty and the prograss of the wark.
Ganerally the site inspection shall be as per the approved Field Quality Plans (FQPs) and the In-
stallation & Operation Manual{s). All quality related documents and test results shall be a part of
plant documentation.

iR Materials and workmanship

Where the specification does not contain references to workmanship, it is understood that the egquip-

ment shall be new, of the bast quality and in accordance with the purpose for which they are in-
tanded.

In case where the equipment, malerlals or components are indicated in the specification as "similar”
o any special standard, the owner shall decide upon the queston of similarity. When required by the
specification or when required by the Purchaser & owner the Supplier shall submit for approval, all
the information concemning the materials or components to be used in manufacture. Machinery,
equipment, materials and components supplied, installed or used without such appraval shall run
the risk of subsequent rejection, it being understood that the cost as well as the time delay associ-
ated with the rejection shall be borme by the Supplier

Page 14 of 34



Uit o o i +B00KY, B000MW, HVDC MULTI-TERMINAL NER/ER — NRIWR
INTERCONNECTOR- PROJECT

General Technical Requirements- Section 3
Doc, Mo, : TB-343-316-000 Rev, 02

The design of the Works shall be such thal installation, future expansions, replacements and gen-
eral maintenance may be undertaken with a minimum of time and expenses. Each component shall
be designed fo be consistent with its duty and suitable factors of safety shall be used throughout the

design,

All jpints and fastenings shall be devised, constructed and documented so that the component parts
shall be accurately positioned to fulfll their required function, In general, screw threads shall be
standard metric threads, The use of other thread forms will only be permitted when prior approval
has been obtained from the owner

Whenever possible, all similar paris of the works shall be made to gauge and shall also be made In-
terchangeable with similar parts. All spare parls shall also ba made nterchangeable and shall be
made of the same matenals and workmanship as the comesponding parts of the eguipment supplied
under the specificaton. All the equipment of the sama type and rating shall be physically and electr-
cally interchangeable.

All materials and eguipment shall be instaled in sirct sccordance with the manufacturer's recom-
mendation{s). All factory assembled rotating machinery shall be checkad for alignment and adjust-
ments made as necessary. The spare eguipments) shall be installed at designated |locations and
tested for healthiness.

The Supplier shall apply oil and grease of the proper specification as is necessary for the installation
of the equipment Lubricants used for instafiation purposes shall be drained out and the sysiem
Aushed through where necessary in readiness for applying the lubricant required for operation. The
Supplier shall apply all operational lubricanis to the equipment installed by him. Al inswlating oil, lu-
bricating material, grease and other consumables used in the Works! Equipment shall be purchased
in India unless the Suppber has any special requirement for the specific application for a type of all
or grease not available in India. If such is the case he shall declare in the proposal where such ol
or grease or other consumables is available. In any case he shall dentify equivalént |ndian
makes and inform the Purchaser & owner of the name of at least two Indian suppliers before hand-
ing over of the Works to the Purchaser, All consumables required upto operational acceptance shall
be the part of supply scope of the Supplier,

The supplier shall parform all tests and inspecton necessary to ensure that the material and wark-
manship conform {o the approved design drawings and that such lests are adequate o demon-
strate that the equipment shall comply with the requirements of the Specification & relevant  stan-
dards The supplier shall tast the component parts at his plant or his Sub- supplier's piant, prior to
packaging and shipping. to determine that the performance requirements have bean met. All testing
shall be in accordance with the Standards related 1o the plece of wark,

3.8 Colour schames

The Supplier shall propose a colour scheme for the equipment for the approval of the Emplayer. The
decision of the Employer shall be final. However, the finishing colour shall be RAL 7035 for  indoos
panals and RAL 7032 for outdoor panels, The scheme shall include:

- Finishing codowr of Indoor equipment

- Finishing colour of Cutdoor equipment

- Finishing colour of various auxiliary system equipment including piping
- Finishing cotour of various building tems.
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- Fimishing colour of all cubicles,

All steal structures, plates etc shall be painted with non-corrosive pasnt on a suitable primer. The
galvanised structures in the switchyard shall not be painted. However gahlvanised siructures in other

areas may require painting for aesthetic reasons.

110 Clamps & connectors

il All power clamps and connectors shail conform to 1S: 5561, and/or IEC standard and shall be
made of materials [Eed below

a) For connecting ACSR conduc- .ﬁlurmﬁﬁrﬁ_athy casting, conforming fo designa-
tors tion AS of 15: 617 and shall be tested for all

iesis g5 per 15617

minals made of copper with | casting, conforming to designation A& of IS 817
ACSR conductors with 2 mm thick Bimetallic liner and shall be ested
_ . | asperls:E17 |
el For connecting G.1. Shield wire Gahvanised mild steel

! b) For connecting equipment ter- \ Bimetallic connectors made from aluminium alloy

d).1 | Bolis, nuts & Plain washers. \ Eleciro galvanized for sizes  below
M12, for others hot dip galvanised

d).2 | Spring washers for items "a' 1o | Eleclro-gaivanised mild steel suitable for at least
'c' seryice condition-3 as per 15: 1573

il Equipment shall be supplied with the necessary terminals and connectors, as required by the ul-
" fimate desigr for the particutar instaftation. The conductor teminations of equipment shall be ej-
ther expansion, sliding or rigid fype. The requirements regarding external corona and RV as
specified for any equipment shall include its terminal fittings and the eguipment shall be factory
tested with the connectors in position. In case the connector is not available then equivalent
connector may be used, If corona rings are required to meet these requirements they shall be
considered as part of thal equipment and included in the scope of Work

i} Where copper to aluminivm connections are regquined, bi-metalls clamps ghall be used, which
have been properly designed to ensure that any detericration of the connection is kept to a
minimum and restricted to parts which are not current § shall be furnished to the Employer.

iv) Low voltage conneciors, grounding conmectors and accessories for grounding all equipment as
specified are also included in the scope of Work,

¥} Mo current camrying part of any clamp shall be less than 10 mm thick. All ferrous parts shall be
hot dip galvanised. Copper alloy liner of minimum 2mm thickness shall be cast integral with
alumimium body for Bi-metallic clamps. When copper alloy is not cast integral with aluminium
body, a bimetallic washer or sirip shall be used to meet the functional requirement

vwi) All casting shall be free from blow holes, surface blisters, cracks and cavities. All sharp edges
and comners shall be blurred and rounded off.
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wil] Flmable connectors, braids or laminated straps made for the terminal ciamps for bus posts shall
be suitable far both expansion or through (fixed/sliding) type connectian of IPS Aluminium tube
as required. In both the cases the clamp height (lop of the mounting pad to centre line of the
tube) should be zame,

will} Clamp shall be designed 1o carry the same curmenl as the conducior and the lemperature rise
shall be equal or less than that of the conductor at the specified ambignt temperature. The rated
currant for which the clampl/connacior s designed with respect to the specified reference amibi-
enl tamperature, shall also be indefibly marked on each compoenent of the clampiconnector, ex-
cept on the hardware,

i) Al current carrying parts shall be designed and manufactured to have minimum contact resls-
tance.

¥) TESTS

The following is the list of iype tests,

a) Temperature rise test (maximum temperature rise allowed is 35deg C over 50 deg C ambi-
anl)

b} Shor time current fest

c) Dry corona and RIV test as per annexura-A

d) Resistance test and tensida test

311  Mame Plates and Markings

All equipment mounted on front and rear side as well 22 equipment mounted inside the panels
shall be provided with individual nameplates with equipment designation engraved. Also gn the top
of mach pamel on front as well as rear side, large and bold nameplates shall be provided for cincuit!
feeder designatian.

All front mounted equiprment shall alse be provided at the rear with individual name plates engraved
with tag numbers comesponding to the one shown in the panal internal wirng to facilitate easy frac-
ing of the wiring

All retays and other devices shall be clearly marked with manufacturer's name, manufacturer's type,
serial number and electrical rating data

MName Flates shail be made of non-nusting metal or 3-ply lamicoid. Name plates shall be black with
white engraving lettering,

All the paneds shall be provided with nameplate mounted inside the panel Stainless steel name.
plates shall be installed on all apparatus and on all major equipment components. For indoor
cubicles, namepiates made of aluminivm shall also be acceptable. Name plates shall be white with
biack engraved |ettening and shall carry adl the applicable information specified in the applicable
iterns of the Standards, logether with any other refevant information which may be required. For
groups of smaller items for which this = not possible e.g. switch bays efc. a common name-
piate with the title and special instructions on it shall be provided. Mo scratching, corrections or
changes shall be allowed on nameplates. Main equipments like converter transformer, CBs, Reac-
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for, Filler gates atc shall have nameplates in Hindi also.

All equipment mounted on front and rear sides as well as equipment mounted inside tha panels shall
be provided with individual name plates with equipment designation engraved. Also on the fop of
each panel on front as well as rear sdes large name plates with bold size letiering shall be provided
for circuit / feeder / cubkche [ box designation

All front mounted equipment shall also be pravided at the rear with individual name plates engraved
with tag numbers corresponding to the one shawn in the panel intermal wiring to facilitate tracing of
the wiring. The nameplates shall be mounted directly by the side of the respective equipment and
shall not be hidden by the equipment wiring.

The nameplate inscription and size of namepiates and letters shall be submitted to the Employer for
appraval,

The nameplates of the apparatus shall include, at least, the infarmation listed below together  with
any other relevant information specified in the applicable standards:

a) A concise descrplive ttle of the equipment
b} Rating and circuit diagram reference numbers

c) Manufacturer's name, trade-mark, model fypa, serial number d) Instruction book number
&) Year of manufaciure

i Total weight (for capacitor racks indicate weight, for capacitors indicate quantity of liquid)
gl Special instructicns, if any, about storage, ransportation, handling efc

Each measuring instrument and meter shall be prominentiy marked with the quantity measured e.g.
kY, &, MW elc. All relays and other devices shall be clearly marked  with  manufacturer's name,
manufaciurer's type, seral number and ebectrical rating data.

Danger plates and plates for phase colours shall be provided as per requirement, The Supplier shall
devise a system o designate equipment and sub-sysiems. The nameplates’ labels displaying
these designations shall be installed at appropriate locations. Wherever motion/ flow of fluids are in-
vohved, plates! marks showing direction of motion/ flow shall alse be provided.

Each main and auxiliary item of substation is o have permanently atiached to it in 8 conspicuous
position a rating plate of non-corrosive material upon which is to be engraved manufacturer's name,
year of manufacture, equipment name, type or serial number together with details of the loading
carditons under which the item of substation in guestion has been designed to operate, and swch
diagram plates as may be required by the Purchaser The rating plate of each equipment shall be
accarding to IEC requirement.

All such nameplates, instruction plates, rating plates of transformers, reactors, CB, GT, CVT, 54,
Isolators, C & R panels and PLOC equipments shall be bilmgual with Hindi inscription first followed

by English. Alternatively two separate plates one with Hindi and the other with English inscriptions
may be provided.
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312 Provisions for Exposure to Hot and Humid Climate

Culdoor equipment supplied under the specification shall be sultable for service and storage under
iropical conditions of high temperature, high humidity, heavy rainfall and envirenment favourable to
the growth of fungi and mildew, The indoor equipments located in non-air conditioned areas shall
alzo be of same type.

3.12.1 Space Heaters

The heaters shall be suitable for continuous operation at 240 V ac supply voltage & shall be con-
nectad to the supply through a fuse

One or more heaters shall be provided, with themmostals or hygrostal, to prevent condensation in
any comparimant The haaters shall be suitable o maintain the compariment temperature at ap-
provimalel10 deg. C, above the outside air temperature to prevent condensation.

Conirgl cubicles installed in air-conditioned area nesd not be provided with space heaters, These
cubicles shall, however, have space heaters in case of sforage of cubicles for kong duration

3.12.2 Fungi Static Vamish

Besides the space healers, special mobsture and fungus resistant varnish shall be applied on paris
which may be subjected or predisposed to the formation of fungi due to the presence or deposit of
nutrient substances, The vamish shall not be applied to any surface of part where the treatment will
interfere with the operation or performance of the l!anmelnl Such surfaces or parts shall be pro-
tected against the application of the varmish.

3.12.3 Ventilation Opening

In order o ensure adequate ventifalion, compariments shall have ventilation openings provided with
fine wire mesh of brass or galvanized steel to prevent the entry of insects and to reduce to a mini-
mum the entry of dit and dust Outdoor compariment openings shall be provided with shutter type
blinds.

3.12.4 Tropicalisation
The service building and bay kiosk shall be air-conditioned whereas the valve halls and indoor DC
yard at Agra shall have ventilation system with positive pressure. All equipments shall, however, be
suitable for instaliation in @ tropical monsoon area having hot, humed climate and dry & dusty sea-
sons with amient conditions as spacified. All control wiring, eguipment and accessories shall be
protected against fungus growth, condensation, vermin and other harmful effects due 1o a tropical
Environment.

34.13 Painting and finishing of metal surfaces

All sheet steel waork shall be phosphated in accordance with the 156005 “Code of practice for phos-
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phating iron and steal”.
Oil, grease, dirt and swarf shall be thoroughly removed by emulsion cleaning.

Rust and scale shall ba removed by pickling with dilute acid followed by washing with running water
rinsing with & sightly alkaline hot water and drying.

After phosphating, thorough rinsing shall be carmed out with clean water followed by final rinsing with
dilte dichromate solution and oven drying.

The phesphate coating shall be sealed with application of two coats of ready mixed, stoved type
zinc chromate primer, The first coat may be “flash dried” while the second coat shali be stoved.

Aftar application of the primer, two coats of finishing synihetc enamel paint shall be applied, each
caat followed by stoving. The second finishing coat shall be applied after inspection of first coat of
painting. The extericr colour of paint shall ba of a slightly diferent shade to enable inspection of the

painting,

A small quantity of finished pamt shall be supplied for minor touching up required at site after
instaltation of the panels.

In case the Supplier proposes to follow his own standard surface finish and profection procedures
any other estabished painting procedures, ke elecirostatic painting efc., the procedure shall be
submitted along with the Bids for Purchaser's review & approval The SuppSer shall use procedures
for painting approved by the Employer during detailed Engineering

3.14 Hot Dip Galvanising

The minimum weight of the zinc coating shall be 6815 gm/ sq.m and minimum thickness of coating
shall be B5 microns for all items Ehicker than B mm. For items less than & mm, requirermants of
coabing thickness shall be as per relevant ASTM. For surfaces, which shall be embedded in con-
crete, the zinc coating shall be 900-gmisg.m .

The galvanized surfaces shall consist of @ continuous and uniform thick coating of zinc, firmly ad-
hering 1o the steel. The finished surface shall be clean and smooth and shall be free from defects
like discoloured patches, bare spots, unevenness of coating, which is loosely attached to the steel
globules, spiky deposits, blistered surfaces, Raking or pealing off, etc. The presence of any of these
defacts noticed on visual inspection shall render the material liable 1o rejection.

After gatvanizing, no driliing or welding shall be performed on the galvanized parts of the equipment
except the nuis may be rethreaded after galvanizing. Sedium dichromate treatment shall be pro-
vided to avoid formation of white rust after hot dip galvanization.

The galvanized stee! shall be subjected lo six ane-minute dips in copper sulphate sclution as per
I15-2633,

Sharp edges with radii less than 2.5 mm shall be able to withstand four immersions of the Standard
Preece lest All ather coatings shall withstand six immersions.
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The following galvanizing tests should be parformed as per relevant Indsan Standards

Coating thickness
Uniformity of zinc
Adhesion test

Mass of zinc cogting

3.16 Control cabinets, junction boxes, terminal boxes & marshalling boxes for equipment

Al types of boxes, cabinets etc, shall generaliy conform to & be tested in accordance with 15-
B039/5-8623, IEC-60439, as applcahle, and the clauses given balow:

1.

Enclosure for control cabinels, junction boxes, Marshafing boxes & terminal boxes shall be
made of stainless steel or aluminium and shall be dust, water and vermin proof, The box shail
be propery braced to prevent wobbfng. There shall be sufficient reinforcement to provide level
surfaces, resistance to vibrations and rigidity during transportation and installation.

The enclosures of the control cabinets, junction boxes, terminal boxes & marshalling boxes fo-
cated cutdoor shall provide a degres of protection of not less than (P 55 as per 1S-13847 Part |
Cine control cabinet, junction box, termenal box & marshalling box of each type shall be tested
far the sams

Cabinats/boxes shall be freestanding flioor-mounting type, wall mounting fype, or pedestal
miountng type as requited. Equipments such as telephone exchange, Public address systams
et shall be kept inside cubscles.

Cabinets! boxes shall be provided with double-hinged doors with padiocking arrangements. The
disiance between two hinges shall be adequate to ensura uniform sealing pressure against at-
maosphera, The guality of the gasket shall be such that it does not get damaged/cracked during
tha cperation of the equipment,

All doors, removabla covers and plates shall be gasketed all around with suitably profiled
EPDM gaskets. The gasket shall be tested in accordance with approved Quality Plan. Ven-
tifating bowvers, if provided, shall have screen and filters. The screan shall be fine wire mesh
made of brass.

All boxes/cabinets shall be designed for the enfry of cables from the  bottom by  means  of
weatherproof and dust-proof connections. Boxes and cabinets shall be designed with generous
clearances to swvoid interference betwean the wirng entering from below and any terminal
Blocks or accessories mounted within the box or cabinet. A suitable horzontal cable gland plate
positioned at least 150 mm above the base of the marshalling kiosk/box shall be provided for
this purpose along with the proper bianking plates. Necessary number of cable glands shall be
supplied and fitted on this gland plate. The gland shall project at least 25mm above gland plate
to prevent entry of maistura in cable crutch, Gland plate shall have provision for some future
glands to be provided later, f required. The glands shall be dust proof, screw on & double com-
pression type and made of brass. The gland shall have provision for securing armour of the ca-
blé separately and shall be provided with earthing tag. The glands shall conform to BS: 5121
and shall be nickel-plated
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Boxes / cabinets to be located inside a building in @ non air- condionad aréa may ba designed
for the entry of cables from the botiom or from the top.

The (415 V) secondary distribution system shall be made up of 415 V power cenires serving the
different classes of loads either directly or thorough maotor confrol centres. Two separate 415 W
power centres, one for each pole shall be provided. The two sections of power control cenfres
(PCC) feeding the duplicated loads, like pumps, fans, heat exchangers, etc. as well as the du-
plicated supply circuits shall be physically independent, permanently energized and fed by dif-
ferant sections of the 415 V power centres. A tie circuit breaker, shall be provided bebwesen tha
two sections of above PCC feeding the duplicated loads, in order that when one section of PCC
I% out for maintenance or fault, the other section can supply ai the loads.

The motor control centres (MCC) shall be provided in accordance with the relevant Standards.
The MCC shall be located near the supplied loads, The incomers of the MCC shall be individy-
ally inferlocked o prevent parallefing of two different power cenire buses, The 240 YV loads shall
be supplied by 240 V panels located in the MCC or outside the MCC where it is required

415 W MCCs for vaive cooling, pump house, valve hall ventilation system, air-conditioning sys-
tem efc. shall be arranged as per figure given below:
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25% spare feeders, but not less than one of each type and rating shall be provided on 415V
switchgears, power centres and mator, control centres as well a3 on all de distribution boards

The AC & DC Distribution Boards shall have a flxed type, floor-mounted, free-standing, metal
enclosed, with compartmentalised construction. They shall have separate Bushar chamber

and cable afieys. All equiprment for each feeder (i.e. main switch, HRC fuses, neutral link and
cable terminals) shall be housed in a fully enclosed compartment with a separate hinged door,
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such that fuse replacement, cable termination/replacemant etc. are possible with complete
safety, even if the Busbar and adjacent feeders are ¥ve, The connections from Busbar fo the
main swiich shall be fully insulated'shrouded, and secursly bolted. The partitien between the
feeder compariment and cable alley shall be non- metallic and shall be of such construction as
to aliow cable cores with lugs o be easily inserfed in the feeder compartment for termination
Cable alley shall have no exposed live parts, and shall have no communication with Busbar
chamber. The main switch shall be operated from outside, and shall be interfocked with the
compartment door such thal the latter can be apened only when the switch is OFF. However, it
shall be possible to defeat this interock and open and close the door with the switch ON, Bus-
bar chamber shall be completely enclosed with metallic partitions. Bolted covers shall ke pro-
vided for access to horizontal and vertical Busbar and all joints, for repair and maintenance,
which shall ba feasible without disturbing the feeder compartment, Cable alley door shall pref-
erably be hinged. The main switch shall have the facility of being pad- locked in both ON and
OFF positions. The switch handle shall clearly indicate the position of main switch. The Sup-
plier shall furnish suitable plugs to cover the cable openings in the partition betwaen feeder
compartment and cable aley, for at least 50% of the total number of feeders. The disribution
boards shall have a degree of protection of at least P52 as per 15-13347:Part |,

All 415V switchgear {circuit breaker boards) shal be of single front type, with fully draw out cir-
cult breakers, which can be drawn out without hkaving to unscrew any connections. The circuit
breakers shall be mounted on rollers and guides for smooth movement between SERVICE,
TEST and ISOLATED positions and for withdrawal from the Switchboard. Testing of the breaker
shall be possible in the TEST position. Unless kept in OFF position it shall no! be possiple to
withdraw the modules from service position ar rack them into service pasition.

&ll oulgoing feeders in distribution boards shall be through MCBsMCCBs,

ircuil breakers shall be three pole air break hosizontal draw out type and shall have inherant
fautt making and breaking capacities as specified. The circuit breakers which meet specified pa-
rameter only after pravision of releases or any other devices shall not be acceptable.

&l circuit breakers shall b2 provided at least with 4 M0 and 4 NC polentialy fres augsilEry con-
lacts. These contacis shall be in addiion to those required for internal mechanism of the
breaker. Separate limit switches each hawving required number of contacts shall be provided in
both "SERVICE" & TEST posiiion of the breaker,

Controd cabinets, junction boxes, Marshalling boxes and terminal boxes shall be made of shest
steal of aluminium enciosure. Sheet stee! used shall be at keast 2.0-mm thick cold rofled or 2.5

mm hot relled. In case of alummium enclosed box the thickness of aluminium shall be such that
it provides adequate rigidity and long e as comparable with sheel sieel of specified thickness

7. Earthing
The provision for earthing shall be generally as per requirements given in Clause 3.16.2
8. Tests

a) The Marshalling Fiosks shall be subpect to rouline fests as per 15: 5039
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B) The followirg routine tasts shall also be conducted
i) Check for wiring
il) Visual and dimension check

Marshalling kiosk shall be provided with danger plate and a diagram showing the numbering/
connection ferrzling by pasting tha same on the inside of the door.

Marshalling kiosk shall also bs provided with imcoming MCE and one 15 Amp interocked
swilched socket in addition to the MCB required.

3.16 Indoor control cubicles

The controd panel, cubicles and desks shall be in accordance with the refevant [EC standards and
shall be installed in air-conditicned space. Indeor electrenic cublcles shall not generally require fans
for cogling in crder to operate successfully and correctly at the maximum ambient temperature.
However, if it is absolutely necessary to instail fans efc. in cubicles for cooling then these shall be
driven by the same dc supply as used for control, and necessarny redundancy, failure alarm etc. shall
be incorporated. Louvers in the doors and side panels shall be permitted, if requirad.

The conirgl and relay paneds shall be suitable for numerical relays of modular type mounted in
standard 18 inch racks located on the vertical front pane! with rear doors for access or [ocated on
the front deors for front access fype panels. Panels Cubicles shall be completely metal enclosed
and shall be dust, moisture and vermin proof, The enclosure shall provide a degree of protection not
legs than 1P 32 in accardance with 15-13847-Part | for cubicles bocated in air-conditioned areas. P
31 may also be acceplable for these areas if the layout is arranged such that there is no possibility
at all of any liguid entering the area. However, for ventilation reasons the cubicles may be provided
with a ventilation hood at the top with a protection class of IP21.

Panels shaill be free standing, floor mounting type and shall comprse structural frames enclosed
completely with specially selected smooth finished, cold rolled sheet steel of thickness not less than
2.5 mm for weight bearing members of the cubicles such as base frame, front shest and door
frames, and 1.5 mm for sides, door top and battom portions,  There shall be sufficient reinforcement
to provide level surfaces, resistance to vibration and rigidity during transportation and installation.
The cubicies shall be provided with lifting lugs.

All doars, removable covers and plates shall be gasketed all around with neopeene gaskets. \Ventila-
tion louvers, i provided, shall have screens and filters. The screens shall be made of either brass or
Gl wire mesh with & graduation of 1 mm or less

Design, maternial selection and workmanship shall be such as to result in @ neat appearance, inside
and oufside with no welds rivats or bolt heads apparent from outside, with all exterior surfacas true
and smooth. All cubicles located in any room shall ba matched in appearance.

The Supplier along with anchor bolts and necassary hardware for mounting the cubicles shall furnish
metal sills in the form of metal channels properly drfled. Panals shall have an additional rolled
channel plinth at the bottom with a smooth bearing surface. The panels shall be fixed on channels
with intervening layers of anti- vibration strips made of shock absorbing material, which shall be
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supplied by the Supplier,

Supplier's standard practice for control panels shall be acceptable to the EmployerPurchaser sub-
ject to approval during detailed engineering and maeting all funcbonal requiremeants of the specifica-
tian.

3.16.1 Mounting

All equipment on and in paneks shall be mounted and completely wired to the terminail blocks ready
for external connections. The equipment on front of panel shall be mounted flush. Mo egquipment
shall be mounted on the doors

Equipment shall be mounted such that removal and replacement can be accomplished individually
without intermuption of service to adjacent devices and are readily accessible without use of special
toals. Terminal marking on tha eguipment shall be clearly visible.

The Supplier shall carry out cut out, mounting and wiring of the free issue items supplied by others,
which are to be mounted in his panel in accordance with the comesponding equipment manufac-
urer's drawings. Cut outs if any, provided for future mounting of equipment shall be propery
blanked off with blanking plate.

The centre lines of switches, push buttons and indicating lamps shall be not kess than 750mm from
the bottom of the panel. The centre lines of relays, meters and recorders shall be not less than
450mm fram the bottom of the pane!

The cantre ines of switches, push buttons and indicating lamps shall be matched to give a neat and
uniform appearance, Like wise the top lines of all meters, refays and recorders etc. shall be
mmatched.

Mo equipment shall be mounted on the doors,

At existing station, panels shall be malched with other panels in the control room in respect of
dimensions, colour, appearance and arrangement of equipment (centre lines of switches, push
buttons and other equipment) on the front of the panal.

4.16.2 Earthing

1} Al panels shall be equipped with an earth bus securely fived. Location of earth bus shall en-
sure no radiation interference for earth systems under various switching conditions of isolators
and breakers, The matenal and the sizes of the bus bar shall be at least 25 X 6 sq. mm perfo-
rated copper with threaded holes at a gap of 50mm with a provision of bolts and nuts for con-
niction with cable armours and mounted equipment atc for effective earthing, When saveral
panels are mounted adjoining each other, the earth bus shall be made continuous and neces-
sary connectors and clamps for this purpose shail be included in the scope of supply of Sup-
E:rer. ;;wimn shall be made for extending the earth bus bars to future adjoining panels on ei-

ers

2) Provision shall be made on each bus bar of the end panels for connecting Substation earthing
grid. Necessary terminal clamps and connectors for this purpose shall be included in the scope
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of supply of Supplier

Al metallic cases of relays, instruments and other panel mounted equipment including gland
plate, shall be connected to the earth bus by copper wires of size not less than 2.5 sg. mm, The
colour code of earthing wires shall be green.

Looping of earth connections, which would result in loss of earth connection to other devices
when the loop is broken, shall net be permitted. Earthing may be done in such a manner thal
na circulating current shall fow in the panei

YT and CT secondary neutra! or common kead shall b2 earthed at one place only at the terminal
blocks where they enter the panel. Such earthing shall be made through links so that earthing
may be removed from one group without disturbing continuity of earthing system for other

QIOUpS,

An electrostatic discharge point shall be provided in each panel connected to earth bus via 1
Mega Chm resistor

3.16.3 Instruments, mebers and recorders

Cnly digital displays and systems shall be provided. The requirements in this secton are applicakbie
to auxiliary systems only, All instruments, meters and recorders shall be enclosed in dust procf,
moisture resistant, black finished cases and shall be suitable for tropical wse. They shall be cail-
brated fo read directly the primary quaniities. They shall be accurately adjusted and calibrated at the
factory and shall have means of calibration. checking and adjustment at site.

3.16.4 Miscellaneous

1)

2)

3}

4)

The Supplier shall submit all type and routine test cerificates to the Employer & Purchaser for
approval before dispatching the equipment Control and relay panels shall also be subjected o
the following tests:

i} Mechanical operation test

il) Verification of degree of profection as per 1S-13947Part |

iy High voltage test

) Elecinical contral, Interfock and sequential oparation fest

v} Verification of wiring as per approved schematic.

Plug Paint 240V, Single phase 50Hz, AC socket with switch suitable o accept 5 Amps and 15
Amps pin round standard Indian plug, shall be provided in the interior of each cubice with OMN-
DOFF gwitch,

interior Lighting: Each panel shall be provided with a CFL lighting fixture rated for 240
Volts, single phase, 50 Hz supply for the interior dlumination of the panel controlied by the
respective panel door switch. Adequate lghting shall also be provided for the carridar in Duplex
panels.

MCB's: Each panel shall be provided with necessary arangements for mceiving, distributing

and isolating of DC and AC supplies for various control, signalling, Sghting and space heater cir-

?I'J:'IIEI The incoming and sub-circuits shall be separately provided with miniature circuit breakers
B).
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5} Spaca Healer Panels wherever required shall be provided with a space heater rated for 240V
single phase, 50 Hz Ac supply for the internal heating of the panel to prevent condansation of
roigture. The fittings shall be complete with tharmostat and switch fuse MMCB unit.

3.16.5 Terminal blocks and wiring

All internal wiring to be connected to external equipment shal terminaté on terminal blocks,
Terminai blocks shall be 650 W grade and have 10 Amps. Confinuous rating, moukded péece, com-
plete with insulated bamiers, stud type terminals, washers, nuts and Iock nuts, Markings on the ter-
minal biocks shall correspond 1o wire number and terminal numbers on the wiring diagrams. All
terminal Biocks shall have shrouding with transparent unbreakable material.

Disconnecting type terminal blocks for current transformer and volisge fransformer secondary
leads shaill be provided. Also curment transformer secondary leads shall be provided with short cir-
cuiling and earthing facilities,

Spare terminals for Emplovers wuse for upgrading to 5000 MW shall be provided whersver required.
In additicn, at least 20% spare terminals shall be provided on each panel and these spare terminals
shall be uniformly distributed on all terminal blocks.

The terminal blocks shall be suitable for conrecting the conduciors of external cable on sach side.

Terminal blocks shall be of (at least) 650V grade and hawve 10 amps continuwous rating. These shall
be moulded, complele with insulated barriers, stud type lerminals, complete with washers, nuts and
lock nuts, Screw clamp, overall insulabed, insertion type, rail mounted ferminais can be used In
place of std terminals with locking type. The termenal blocks shall be of reputed make subject o
Employer's acceptance.,

Terminal block design shall include a white fibre marking strip with clear plastic, /clip-on terminal
covers. Markings on the terminal strips shafl correspond fo wire numbers on the wiring diagrams,

Terminal blocks for current transformer and voltage transformer secondary leads shall be pro-
vided with test links and [solating facilities. The current transformer secondary leads shall also
be provided with shor-circuiting and earthing facilities,

The conducting part in contact with the cable shall preferably be tinned or silver-plated however,
nickel-plated copper shall also be acceptable. Insulating barriers shall be provided between the
terminal blocks,

Manufacturer's standard practice for internal wiring of cubicles shall be acceptable to the Employer
Howewar all external cabling requirements shall be strictly as per TS

The Suppiier shall furnish ail wire, conduits and terminals for the necessary inter-phase electrcal

connections (where applicable) as well as between phases and common terminal boxes or control
cabinets
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317  Degree of protection

The enclosures of the control cabinets, Juncton boxes and Marshalling boxes, panels atc. to be in-
stalled as defadled here under,

The minimum requirements for panels are as follows:

Installed out door: |P= 55

Instadled indoors in air-conditioned area; IP-32

Installed in covered area: [P-52

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

The degree af protection shall be In accordance with 1S:13847 (Part-1) / IEC-84T (Part-l) / 15 1242!6:3 /
IEC 528 Type test report for degree of protection test, on each type of the box shall be submitted

for approval
3.18  ‘Welding and welders' qualifications

&ll welding shall be in accordance with the corresponding standards of the American Welding Soci-
ety or the American Society of Mechanical Engineers, Welding shall comply with powergrid ap-
praved quality plan,

Other standards to determine the quality of welding processes and qualifications of welders may be
considered, provided that sufficient information is first submitted for the approval of the Employer,

Prior to the start of fabrication, the Supplier shall submit to the Employer for approval, 8 description
of each of the welding procedures which he proposes to adopt, logether with certified copies of re-
poris of the results from tests made in accordance with these procedures,

The Supplier shall be responsible for the guality of the work performed by his welding organizabion.
All welding operators shall be assigned fo the work, including for repair of castings, shall pass the
reqiired tests for qualification of welding procedures. The Emplover reserdes the right to wit-
ness the gualification tesls for welding procedures and operators and the mechanical tests of the
samples, If the Inspector so requires, the Supplier shall fumish to the Inspector cerified copies of
reports of the mechanical test rezults of the samples

The Supplier shall bear all his own expenses in connection with the qualification tests. If the wark of
any oparator al any time appears questionable, such operator shall be required fo pass appro-
priate re-qualification lests as specified by the Inspector and at the expensa of the Suppler.

Strict measures for qualty contral shall be exercised throughout the Equipment™Works. The Engi-
neer may call for an adequate NDT test of the work of any cperator, who, in his opinion, i not main-
taining the required standard of workmanship. Should this NDT test prove defective, all work done
by thal operator, since his last test shall be tested at the Suppliers expense. If threa or more of
these tests prove defective, the operator shall be removed from the project.

A procedure for the repair of defects shall be submitted o the Employer for his approval prior to any
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repairs being made
313 Motors

All motors shall conform to IEC-80034-5 / |5 Standard and with principal dimensions in accordance
with IEC 60072-1 (1881}, [EC 60072-2 (1820) and IEC G0072-3 {1584).

Motors rated 0.5 kVW and sbove, and reversing mators, shall be rated 415 W, three phase, grounded
neufral,

Motors rated below 0.5 KW shall be rated 240 V one phase;

All motors shall be designed to operate at full load dynamic conditions with a voltage range of varia-

ftion of +10%, -20% and a frequency range variation of +5% -10%. Motars shall also be designed to
operate at 125% of the rated speed without mechanical damage, and to start with 80% of their
rated vaoliage;

All motors shall be designed and rated for continucus operation at maximum ambient temperature
of 500, The class of insulation shall be at least one ciass higher thanm used for defining the
temperature rise of the matar;

Verlical mators rated 80 VW and above shall ba provided with ail-lubricated
self-cooled pivoted shoe-type thrust baaring. YVertical motors below 60 kW shall be provided with re-
greasable anti-friction ball or raller beanngs,

Al anti-friction bearings shall be guaranteed to operate successfully for @ minimum of 131,000
hours;

All bearings shall ba quiet operating and statically and dynamically balanced;

All belts to be used shall be “V™ type and designed for the maximum power to be transmitted and for
the maximum speed. The selection of the " belt drive for any application shall also be based on
the nature of the load and the type of the drving unit. Belts installed cutdoors shall be sultably pro-
techad.

3.20 Conduits, pipes and accessories

The Supplier shall supply and mstall all rigid conduits, mild steel pipes, fexible conduils, hume
pipes ete. including all necessary sundry materials, such as tees, elbows, check-nuts, bushings,
reducers, enfargers, wooden plugs, coupling caps, nipples, gland sealing fitings, pull boxes etc.
The size of the conduit/pipe shall be selected 1o limit the fil 1o a maximum of 40%. All conduits/pipes
shall have their ends closed by caps until cables are putied. After cables are pulled, the ends of
conduits/pipes shall be sealed in an approved manner to prevent damage to threaded portions and
en- trance of moisture and foreign materials.

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

The outer surface of the steel conduits shall be coated with hat-dip zinc and chromate conversion
coatings. The inner surface shall have siicone epoxy ester coating for easy cable pulling. Mild steel
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pipes shall be hot-dip gaivanized. All ngid condwis/pipes shal! be of a reputed make.

The hume pipes and accessores shall be of reinforced concrete conforming o class NP2 of 15458
Al tests on hume pipes shall be conducted as per |5-458.

Flexible condulls shall be of heat-resistant lead coated stee!, water-leak, fire and rust proaf,

421 Packaging & protection

All the equipments shall be suitably protected, coated, covered or boxed and crated fo prevent dam-
age or deterioration during fransit, handling and storage at Site till the time of erection. On request of
the Purchaser, the Supplier shall also submit packing delails’associated drawing for any equip-
ment/material under his scope of supply, fo facilitate the Purchaser fo repack any equip-
ment/material at a later dale, in cases the need arses. While packing all the materials, the limiation
from the point of view of availabilify of Raislway wagon sizes in India should be taken nto account
The Supplier shall be responsible for any loss or damage during transportation, handling and stor-
age due to improper packing, Any demurrage, warping and other such charges claimed by the
transporters, ralbvays elc. shall be to the account of the Supplier. Purchaser takes no responsibility
of the availability of the wagons.

All coated surfaces shall be protected agalnst abrasion, impact, discolouration and any other dam-
ages. All exposed threaded porfions shall be suitably protected with either a metallic or a non-
metallic protecting device. All ends of all valves and piping and condult equipment connections shafl
be property saaled with suitable devices to protect them from damage.

3.22 Auxiliary supply

The sub-station auxiliary supply is normally met through a system having the following parameters.
The ausiliary power for station supply, including the equipment drive, cooling system of any equip-
ment, air-conditioning, lighting efc shall be designed for the specified Parameters as under. The DG
supply for the instrumentation and PLCC system shall also conform to the parameters as indicated
in the following ;

Table 24 -3 Table for Auxiliary Supply

Narmal Varation In Frequency in FPhases feutral Conmaction

Veltage Vaoltage Hz

415V + 10% 50 = 5% 3 ar 4 Wire Solidly Earthed

2404 + 10% B0 & 5%, 2 Wire Salidly Earthead

2200 180 - 242 DC - Isolated 2 wire syalem
DC unearthed systerm

48 v 41 -52.8 DC . Isnlated 2 wira system pasitive pale
directly earthed

Combined variation of voltage and frequency shall be limited to + 10%,

121 Lamps and sockets

Lamps

Fage 30 of 34



"t o e +B00KV, 6000MW, HVDC MULTI-TERMINAL NER/ER — NRIWR
Hﬂff INTERCONNECTOR-l PROJECT

General Technical Requirements- Section 3
Doc. No. : TB-343-316-000 Rev. 02

Al incandescent lamps shall use a socket base as per 15-1258, except in the case of signal
lamps

Sockets

Al sockets {convenience outlets) shall be suitsble to accept both 5 Amp & 15 Amp pin
round Standard Indian plugs. They shall be switched sockets with shutters. Degree of pro-
tection for outdoor switch sockets shall be IPS5.

Hand Lamp

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

Switches and Fuses

Each panel shall be provided with necessary arrangements for receiving, disinbuting, isolating
and fusing of DG and AC supplies for varous controd, signalling, lighting and space healer cir-
cudts. The incoming and sub-circuits shall be separately provided with switchfuse units, Se-
lecton of the main and Sub-circuit fuse ratings shall be such as to ensure seleclive clearance
of sub-circuit faults, Potential circuits for relaying and metering shall be protected by HRC
fuses, All fusas shall be of HRC cartridge type conforming to 15:8228 mounted on plug-in type
fuse bases. Minialure circuit breakers with thermal protection and alarm contacts will also be
acceapted. Al accessible ive connection to fuse bases shall be adequately shrouded. Fuses
shall have operation indicators for indicating blown fuse condition. Fuse camier base shall
have imprints of the fuse rating and voltage,

3.24 Awvailability spares

The Suppker shall supply the spare parts required to meet the specified guaranteed avallability, and
shall include such spare pars in the scope of supply. The defailed lists of spare parts to meet the
guarantesd meliability & availabikty requirements shall ba part of the confract documents. Howaver if
it is found during detailed engineering and/or Reliability & Availabilty prediclion calculation that addi-
fional spares are required to meet target values, ihe same shall be made available by the Suppher
without any addiional cost to the Employer

3.25 Commissioning spares

The Supplier shall supply additional spares which he expects o consume during installation, testing

and commissioning of the systems. The guantity of these spanes shall be decided based on his pre-

vious expenance, such that site work shall nat be hampared due o non-availabdity of these spares,
3.26 Tools & tackles

The Suppler shall also supply at each site one set of all special tools & tackies, testing equipment,
handling equipment, etc. which are required by the Employer's maintenance staff fo maintain the
stations successiully,

3.27 Selsmic force consideration
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Al structures shall be designed for seismic forces in accordance with 1S-1883.

The seismic design of electrical equipment shall be performed wsing estimated actual earth/ ground
motion, defined by a response spectrum, rather than the equivalent loads specified in typical
Building Codes

For brittle materials like glass, porcelain and glass fibre reinforced plastic the maximum calculated
load should not exceed 2/3 of the guaranteed minimum ruplure {breaking) strength {safety facior
1.5) as defined by the manufaciurer/supplier of the material used. The minimum rupiure value is de-

fined as (X - 2*sigma), where X is the mean value and 'sigma’ s the standard deviation. For load
combinations In porcelain insulators and simitar the following expressions shall be fulfilled:

{Ft/(Ftip} + {Mb /! (Mb)b} = 273 and
[Fel(Fc)b}+ {Mb/(Mbjb}< 213

Whiera:
Ft, Fo, Mb : calculated mammum tensile force; compressive force and bending respectively
(F}, (F}, (M b : corresponding guaranteed strength values

(For normal operating loads, a higher safety facior more than 1.5 shall be used, normally 2.0-28
depending on type of load as per recommendations of manufacturar),

Facior regarding imporiance of structures (1), a2 defined in 1IS-1B23, shall not be taken less than 1.5

3.28 Safety requirements

The requirements regarding pravision of addifional starcases and approachability as defined in the
Fire Protaction Manual, issued by the Regional Commitiees of the Tarff Advisory Commitiee shall
be completely fulfilled. All other safety requirements shall be met as per the factores Act TAC el
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ANNEXURE-A
Corona and Radlo Interference Voltage (RIV) Test

General

Uniess otherwise stipulated. all equipment {except Auto Transformer & Shunt Reaclor) to-
gether with its associated conneclors, where applicable, shall be tested for external corona
both by observing the voltage bavel for the extinction of visible cofona under falling power fre-
guency voltage and by measurement of radio Interference voliage (RIV). The test procedurs
shall be reviewed for different equipment during submission of MOPATP.

Test Levels:

The test woltage levels for measurement of external RIV and for corona extinction voitage ane
fisted under the relevant clauses of the specification.

Test Methods for RIV:

RIV tests shall be made according fo measuring circult as per Intemational Special-Committes
on Radio Interfarence (CISPR) Publication 16-1{1293) Part -1. The measuring circuit shall
preferably be tuned to frequency with 10% of 0.5 Mhz but other frequencies in the range of 0.5
MHz to 2 MHz may be used, the measuring frequency being reconded. The results shall be in
microvolts.,

Alternativaly, BRIV tests shall be in accordance with NEMA standard Publication No. 107-1964,
axcept otherwise nated herein.

In measurement of RIV, temporary additional external corona shielding may be provided. (n
measurarments of RIV only standard fitings of idantical type supplied with the equipment and a
simulation of the connections as used in the actual instadation will be permitted in the wcinity
withim 3.5 meters of terminals

Ambient noize shall be measured before and after each series of tests to ensure that there is
ho variation in ambient noisa level. If vanation is present, the lowest ambient noise level will
form basis for the measurements. K1V levels shall be measured at increasing and decraasing
vollages of B5%, 100%, 115% and 130% of the specified BRIV test voltage for all equipment
unless atherwise specified. The specified RIV test voltage for 400 kW, 220 kV is listed in the
detalled specification together with maximum permissible BNV level in microvalts.

The matering mstruments shall be as per CISPR recommendation or equivalent device so long
as it has been used by other tasting authontias,

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

Test Methods for Visible Corona

The purpose of this test s 1o determine the corona extinction valtage of apparatus, connectors
elc. The test shall be camried out in the same manner as RIV test described above with the ax-
ceplion that BRIV measurements are not reguired during fest and a search technigue shall be
used near the onset and extinction voltage, when the test voltage is reised and lowered to de-
terming their precisa values. The test voltage shall be raised to 130% of RIV test voltage and
maintained there for five minutes. In case corona mnceplion does not take place at 130 %, fast
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shall be stopped, othersise lest shall be continued and the volfage will then be decreased
slowly until all visible corona disappears. The procedure shall be repeated at least 4 imes with
corana Incepbon and extinckon vollage 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 pasitive polarity) disappears. Photographs with [aboratory
in complete darkness shall be taken under test conditions, at all voltage steps Le. 85%, 100%,
115% and 130%. Additional photographs shall be taken al corona mception and extinction
voltages. At least two views shall be photographed in each case using Panchromatic film with
an ASA dayfight rating of 400 with an exposure of two minutes at a lens aperiure of 115.6 or
equivalent. The pholographic process shall be such that prints are available for inspection and
comparisen with condificns as determined from direct cbservation. Photographs shall be taken
from above and below the level of connector 50 as to show corona on bushing, insulators and
all parts of energised connectors. The photographs shall be framed such that test object as-
sentially, fills the frame with no cut-off.

The test shall be recorded on each phelograph, Additonal photograph shall be taken from
each camera position with Nghts on o show the relative position of test object to facilifale pre-
cise corona kocation from the photographic evidence.

In addifion to photographs of the test object preferably four photographs shall be taken of the
complata test assembly showing relative positions of all the test equipment and test obpects.
These four photagraphs shall be taken from four points equally spaced around the fest ar-
rangement o show its features from all sides. Drawings of the [aboratory and test set up loca-
tions shall be provided to indicate camera positions and angles. The precise location of camera
shall be approved by Purchaser's inspeactor, after determining the best camera locations by
trial energisation of fest object at a voltage which resulis in corona,

The test o determine the visible corona extinction wvolage need not be camied out simultane-
ausly with test fo determine RIV levels,

However, both lest shall be carried out with the same fest set up and as litke ime duration be-
tween tests as possible. No modification on treatment of the sample between tests will be al-
lowed. Simultaneaus RIV and visible corona extinction voltage testing may be permitied at the
discretion of Purchaser's inspector if, im his opinion, [twill not prejudice other test.

Test Records:

In addition to the Information previously mentioned and the requirements specified as per
CISPR or NEMA 107-1064 the following data shall be included in test report:

d) Background noise before and after test.
b) Detailed procedure of application of test voltage.
c}  Measuremenis of RIV levels expressed in micro volis at each level.

d) Results and observations with regard 1o location and type of interference sources de-
tected al each siep.

g) Test voltage shail be recorded when messured RIV passes through 100 microvolts in
each direction

fy  Onsel and extinction of visual corana for each of the four tests required shall be re-
corded,
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