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TPROJECT; 400/132KV Switehyard at Nabinagar STPP |
CUSTOMENR: Nabinagar Pewer Generating Company Lid. i
Technical Specification of 400.132.33 LV post Insuiators 'I‘Ii-jiﬂ-jl()—{l{)-lAi
Sectinn-1: Scope, Specifie ‘Technical Requirements & Quantities ___ RE¥.W |

SECTION 1

SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTTTIES.

SCOPrL
This technical specification covers the requirements of design, manulacture, testing at works.
packing and dispatch of Solid Core Bus Pest Insulators complete with aceessorics.
This section covers the specific technical requirements of Bus Post Insulators. In case of any
discrepancics between the requirements mentioned in this section and those specified in the
following scctions of this specification. the specitications given herein shall presail and shall be
treated as binding requirements.
No deviation from the requircments specified in various clauses of this specification shall be
allowed. A certificate to this effect shall have to be furnished aleng with the offer as per attachud
Annexure- L.
1.1 The equipment s required lor the following project.
Name of Customer : Nabinagar Power Generaticn Co. Pvt. Lid. (J/ betv-een
NTPC and Bihar State electricity Board:
Name of Project : 400/132 kV Switchyard at Nabinagar STPP anc
extn. at 400 kV Nabinag r TPP (BRBCL)
Refer Scction - 3 tor Project Details ar-d General Specificatio s
1.2 SPECIFIC TECHNICAL REQUIREMENTS
| SL.No | Para mclqr__: ] | __Datg_F o :
! Type : Solid Core t pe
2 Voltage class (KV) . B ) 400 145 3]
3 l'jl-:):--é_lllil wel e minute power I:c_q_uen(:) withstund v oltage 680 | 275 | 9
(kVp) _ B _ i L |
4 Diry lightning impulse withstand voftage (kKVp) 1530 ] +630 I
s Wet switching surge withstend voltage (LVp) o 11175 NA | Na
6 | Max. RIV (in microV) between 0 3Mhz o 2.0Mhz at 266kV | 1000 1000 | NA |
(rms) for 400kV and 92 kV {rms) for 132kV phase to ground
3 voltage o ) ]
7 Corona extinction voltage (kY rms) 320 - NA
8 Taotal min. cantilever strength (KN) 8 6 O
9 Minuvum torsional moment (kgm} 600 500 300
10 I'otal height of insulator {mm) 3650 1500 500 |
TN B XD ' o o
Top (mm) o ' 127 127 76
Bottom (mm) ) - 300 225 76
2 f No. of bolts o I - )
fop ' ' ) I B 4
Bottom S - ) 8 R
- I R — - ——
13 Diameter ol bolt holes
N lop (Fapped holer o B LOMIE6 [ Ao T MI2
Bottom (mm) ) ' Dia 18 | Dia18 | MI12 |
il Polution level as per fist -85 . 1 Heavs (10, ‘5
= Min 1ofal Crccpf{éf distance fmmo _ N - _—] 1300 ! 1625 ! G
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PROJECT: 40071320V S\\i!cﬁ; rd at I\':_liyiil_:if_{m' STPP
CUSTOMLER: Nabinagar Power Generating Company Lid.

Technical Specification of 4M8L,132.33 LV post Tnsulators . '1'3—350-31(:-0(]—14\[
_.N’_ectiin:l: Scope, Specifie Techaicsl Requirements & Quantities o o RV {

QUANTITIES
Ay per Annexure-l
TYPE TESTS

I'he post insulators to be supplied shall be of type tested design. During detail enginecring. the
Bidder / Contractor shall turnish for Owner’s approval the reports of all the type tests as listed in

opening, 1s . 29.06.2011. Thesc reports should be for the test conducted on the equipment similar
to those proposed to be supplicd under this contract and the test(s) should have been either
conducted at an independent laboratory or should have been witnessed by a client.

However if contractor is not able 1o submit report of type test(s) conducted in last ten years from
the date of bid opening. or in case of Gype test report(s) are not found to be meeting th=
specification requirements, the contractor shall conduct all such tests undor this contract at nu
additional cost to the owner cither at third party lab or in presence of client owners representative
and submit the reports for approval.

All acceptance and routine tests as per specification and relevant standards shall be carvied out.
Charges for these shall be devmed to be included ‘0 the equipment price.

The type test reports once approved for any projects shall be treated as reference. For subsequent
projects of NTPC. an endorsement sheet will be furnished by the manufacturer confirming
similarity and “No design Change™ Minor changes if any shall be highlighted on the
endorsement sheet.

Pave 2 od 2
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"PROJECT: 4007132V Switchvard at Nabinagar STPP

i CUSTOMER: Nabinagar Power Generating Company Lid.
I Technical Specification of 403,132.33 KV post 1nsulators [ B-350-316-004 8
!_ Section-2: Equipment Speeification - REM 00

SECTION 2
FQUIPMENT SPECIFICATION
2.0 GENERAL
This section covers the standard technical specification for Bus Post Insuiator.
2.1 TECHNICAL REQUIREMENTS

The technical requirements shall be as per the SPECIFIC TECHNICAL REQUIREMENTS
of Section-1.

2.2 GENERAL TEC.INICA . REQUIREMENTS

The pos! insulators shall conform in general to latest [EC — 273, I8: 2544, [EC-168 and
IEC-818,

2.3 CCONSTRUCTIONAL FEATURES:

2.3.7  Post tyre ins lators shall be solid core type and shall vonsist of a porce ain part
permanently s¢ ured in a metal base to be mounted on the supporting structures. T ey shall
be capable of cing mounted upright. They shall be designed to withstand any <1ocks to
which they ma: be sukjected 1o by the operation of the associated cquipment.

2.3.2  Porcelain used -hall bz homogeneous, free from lamination cavitics and other flaws or
imperfes tions t at might affect the mechanical or diclectric . ity and shall be thoroughly
verified. tough ind impervious to moisture.

233  Unless otherw se specified, the glazing shall be of uniform bi vwin colour on v Th glazing
of the p reelas shall ke tree from blisters, burrs and other siniilar defects.

2.34  The insulators . hall have alternate long and short sheds with acrodynamic profile  he shed
profile shall als » meet the requirements of IEC-815 for the specified potlution: leve!

2...5  When operating at rated voltage there shall be no ¢leetric discharge betweer conductor and
insulators whichi would causc cotrosion or injury to conductors or instlators by the
formation ef substance produced by chemical action,

2.3/6  The design of the insulators shall be such that stresses due to expansion and contraction in
any part of the insulators shall not lead to deterioration.

2.3.7 Al Terrous parts shall be hot dip galvanized in accordance with the latest edition of I5:
2633, & I8: 4579, The zinc used for galvanizing shall be grade Zn 99.95 as per 18: 209, The
7Zinc coating shall be uniform. adherent smooth. reasonably bright, continuous and [ree
from imperfections such as flux ash. rust stains bulky white deposits and blisters. The metal
parts shall nol produce any noise generating corona under the operating conditions,

238 a) Lvery bolt shalf be provided with a steel washer under the nut so that part ol the
threaded portion of the bolts 1s within the thickness of the parts bolted together.
b) Flat washer shall be circular of a diameter 3.5 times that of bolt and of suitable

thickness. Where bolts heads/nuis bear upon the beveled surfaces they shall be
provided with square tapered washers of suitable thicknese 1o afford a seating
" square with the axis ot the bolt,
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¢y All bolts and nuts shall be of steel with well Tormed hexagonal heads foroed Trom the
solid and shall be hot dip galvanised. 'The nuts shall be good {it on the bolts and twao
clear thrcads shall show through the nut when it has been finally tightened up.

All ferrous parts shall be hot dip galvanized in accordance with the latest edition Bidder
shall make available data on all the essential ieatures ol design including the method ol
asseinbly of shells and metals parts. number of shells per insulator, the manner in which
mechanical stresses are transmitter through shells to adjacent parts. provision tor meeting
expansion stresses. results of corona and thermal shock tests, recommended working
strength and any special design or arrangement ermployed to increase life under service
conditions,

Tests

I The post insulators shall con irm to t- pe tests and acceptance. sample and routine tests as
per [S: 2544 and TE-6016R snall be carried out.

[n addition 1o acceptance/ mample/routine tests as per 1S: 2544 and IEC-168. the Tollowing
tests shall al ;o be carried o 11,

a) Ultrasonic tests on all « utshells as routine check.
b) Visual examination an  magnaflux test on all flanges prior to fixing.

¢) Check for uniformity ¢ “thickness and weight of zine coating as a sam' e test from cach
lot of flanges prorto f :ing.

d) Bending load te't shal ve carried out at 50% minimum failing load w our directions
as a routine test,

e} Bending load it four ¢ rections at 100% minimum bending load guaranteed on sampl s
as per clause-2.3 of 1 C. Subscquently this post insulator shall not be used.

f) Tests for deflection me wurement at 20, 50, 70% of specified minimum failing foad wm

e alelato Ao#
‘ |
). Tomtional el dn 42 bafsr oof-
3 he post insulator shall contirm to following fype tests as applicable according to voltage
class:

a) Switching Impulse withstand test (dry and wet) for 400 kV insulator only

b) Lighting impulse withstand test (dry)

¢} Power frequency withstand test (dry & wet)

d)y Measurcment of R1V (dry)

e} Corona extinction voltage test for 400 kV insulator only

f) Test lor deflection under load

g} Test for mechanical strength
Ihe other requirements of insulators as given in clause 3153 HEAmesure-A&R of
scetion 3 shall also be applicable.

ol
-
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400/132kv Switchyard at Nabinagar STPP
CUSTOMER: Nabiagar Power Generating Company Ltd.

SECTION-3

PROJECT DETAILS & GENERAL TECHNICAL REQUIREMENTS

GENERAL
This section stipulates the General Technical Requirements under the Contractl and will
form an integral part of the Technical Specification.
The provisions under this section are intended to supplement general requirements for the
materials, equipment and scrvices covered under other sections of tender documents and
arc not exclusive. However in case of conflict between the requirements specified in this
. scction and requirements specificd under other scction:. the requirements specified under
respective sections shall prevail.
3.1 PROJECT INFORMATION:
O Particular Details .
a) Customzr Nabinaga; Powcr Generating Compdny Ltd. (NPGC)
(A joint venture of NTPC ILtd. and DBihar XNtate
| Electricity 3oard)
b) Project Tirle 400/132 k 7 Switchyard including 400 kV & 33 kV
Transmissi n Lines for Nabinagar Super Thermal Poy er
Project (37 660 AMW) at Nabinagar Bihar and cxtens on
o of tv.o linc »ays a: 4X250MW Nabinagar TPP.
c) Location Nalinag r STPP Nabinagar TPP (BRBC £, ) :
(i.) Piace : Nabingar {1.) Place : Nabinagar
(i) Distric . ;Aurangabad (i1) District :Aurangabac
L (iii.* Statc Bihar (iii.) State :Bihar N
d) i Nearest Roa " Head National Tighway-2 (Approximately 25 kms  from
B ' | National hi thway) N
c) ' Nearest Rail J1ead Dehri-On-Sone {Approximately 30 kms from Railway
o o Station)
SITE CONDITIONS
a) I Max. ambient air temp. [ s0eC o
by | Min. ambicnt air temp. 0°C
¢) Max. design ambient | 50°C -
- temp. L ~
d) _ Design reference RH | 100 % o
e) Altitude | <500 MSL L
By Pollution Scverity tHigh Pollution lel (25111111;’1(\’] -
2) . Seismic Zone Zone-111
WIND DATA _ S .
tay Basic Wind speed 47m/scc L -
+ b) | The  risk co—ef'ﬁcieml 1.07
’ LS DI ] o
i ch } Cuategory of l(.!ldll" Category-2 ) o

Section 3
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PROJECT; 400/132kV Switchyard at Nabinagar STPP
CUSTOMER: Nuabinagar Power Generating Company Ltd.

I[ dy ! “Maximum wind | 1500 N/m2

| Lopressure on steed

| | members

I _ I _ i

3.1.1 SYSTEM PARAMETERS:
[SINo. | Parameters 400 kV 132kV. [33kV
B Highest system voltage 420 kV rms 145 kVrms 36 kVims
| 2 Lightning Impulsc voltage +1425kVp 1 650kNp F170kVp
E Swilching impulse voltage +1050kVp - -

4 Power frequency withstand for 1 | 630 kV(rms) 275 kVims) 70 kKVirms)
B min {rms) _ o

5 Max. fault level (1 see.) S50 kA 15kA R R

6 Minimum creepage distance 10500 mm 625mm 900 mm

3.1.2 AUXILIARY POWER:

SI.No. | Nominal Comlection_! Variations in | Frequency Phase [ Neutral
B Volt: ge Voltage ] B o

1 415% 110% S045% 3 Solidly
o o . Barthed

2 240V , £10% 501:5% 4 " Solidly
i | L o | Barthed

Combine.d variation of voltage and frequency shall be 4 11)%. F ult level ol 415V system shall not
be less than 20kA.

Thz mir mun height of equipment supports shall be 2550mr . The various minimum heights of

the swit hyar. shall be as given below from plinth level -

Voltage 1 Equipment /17| 2" Level 39 Level
I Level - L

132kV._ ) 4600mm 8500mm 12500mm

400kV (4 8000mm 16000mm -

breaker

3.2 INSTRUCTION TO BIDDERS:

The bidders shall submit the technical requirements, data and information as per the

technical data sheets. provided in Section-4.

The bidders shall [urnish catalogues. cngineering data. technical nformation. design
documents. drawings cte lully in conformity with the technical specitication.

It is recognized thal the bidders may have standardized on the use of certain components.
materials, processcs or procedures different than those specified herein. Alternate

propasals offering <imilar equipment based on the manufacturer's standard practice
also be considered provided such proposals meet the specificd designs, standard

Section 3
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PROJECT: 400/132kV Switchyard at Nabinagar STPP

CUSTOMER: Nabinagar Power Generating Company Litd.

33

332

performance requirements and are acceptable (o the Purchaser. Unless brought out clearly,
the Bidder shall be deemed to conform o this specilication scrupulousiy. Al deviations
from the speetfication shall be clearly brought out in the respective schedule of deviations.
Any discrepancy between the specification and the cataloeues or the bid. if not clearly
brought out in the schedule. will not be considered as valid deviation.

Except lor lighting fixtures, wherever a material or article is specificd or delined by the
name of a particular brand, Manufacturer or Vendor, the specific name mentioned shall be
understood as cstablishing type, function and quality and not as limiting competition. For
lighting fixtures. makes shall be as defined in Section-Lighting System.

Higuipment furnished shall be complete in every respect with all mountings, (ittings.
fixtures and standard accessories normally provided with such cquipment and/ or needed
for crection, completion and safc operation of the equipment as rejuired by applicable
codes, though they may not have been specifically detailed in the Tecnical Specifications
unless included in the list of exclusions. Materials and components 1 ol specitically stated
in the specification but which are necessery for commissionmg and satisfactory operation
of the switchyard unless specifically excl'ided shall be deemed to b2 included in the scope
of the specification and shall be supplicd without :ny ext-a co:t. All similar standard
components/parts of similar standard equipment under supily st il be inter-changeable
with one another.

The bidder shall supply type tested .including special tesis as  er tech. specification)
aquipment and materials. The test reports shall be furnished by he bidder along with
squipment/ material drowings. In the cvent of any discreparcy in he tesi reports, (i.c.. il
ay test repert is not acceptable due to any design/ manufac uring  hanges or duc to non-
sompliance vvith the Technical Specification and/ or applicab e star lard). ihe tests shall be
carried out vithouvt any additional cost imphcation to the BETL. © HEL reserves the right
10 get any o1 all 3 pe/tests conducted repeated.

STANDAR S

The Contractor 1. required to follow local statutory rcgulations tipulated in the latest
amended Eloctricity Supply Act 1948 and Indicn Electricity Rules 1956, and ather local
rules and regrulations.

The equipment to be furnished under this specification shall conform to latest issue with
all amendments of standards and/or codes specified under respective section heads. The
standards mentioned in the specification arc not mutually exclusive or complete in
themselves, but intended to compliment each other. The Contractor shall also note that list

of standards presented in this specified is nol complete. Whenever necessary the list of

standards shall be considered in conjunction with specific [S/IEC. When the specified
requirements stipulated in the specifications exceed or differ than those required by the
applicable standards, the stipulation of the specification shall tale precedence.

Other internationally accepted standards which eosure cquivalent or belter performance
that that specificd in the standards referred under section shall also be aceeptable.

In case governing standards {or the equipment is different from IS or {EC the saltent
points of difference shall be clearly brought oul o additional infortnation schicdule
alongwith Lnglish language version of standard of relevant extract of the same. The

Section 2 Page 3 of 6



PROJECT: 400/132kV Switchyard at Nabinagar STpp

CUSTOMER: Nabinugar Power Generating Company Lid.

[rS]

3.

4

equipment conforming to standards other than 1S/11C shali be subject to Fmployer’s
approval. .

The full names of the codes and standards mentioned in abbreviations under varions
cquipment heads are as follows:

RS British Standards

IEC/CISPR International Electro-technical Commission

1S Burcau of Indian Standards

1SO International Organisation for Standards

NEMA National Electric Manufacturers Association

SERVICES TO BE PERFORMED BY THE EQUIPMENT BEING FURNISHED

The 400 kV system is being designed to,_ limit the power frequency over voltage H{ 1.5 pu
and the switching surge over voltage to 2.5 p.u. In 400 kV system the initic! value of
temporary over voltage could be 2.0 p.u. for 1-2 cycles. All the cquipmen ‘materinls
covered in this specification shall perform all its function satisfactor-ily without unduc
strain, restrike ete. under such over voltage condit'ons.All equipment shall : [so perlorm
satisfactorily under various other clectrical, el:ctromecharical and m teorological
conditions of the site of installation. Al equipment shall be abl: to wihstan all ¢ ternal
and interral mechanical. th rmal and electrome harical forces due to ~ariou  factors like
wind load, temperature vari; lion, ice & snow, {1 1 applicab e for this project short circuit
ctc for the equipment.
The equipr went shall also comply with the following:
a} All eq ipments shall be suitable for hot line washing,
b). To fac ‘itate creclion of equipmenti, all iterms to be asscmbled at s te she ¥ be "inatch
mark: I,
¢) Piping if anv, botweer. equipment conivol cabinet or operatitg n chanism 1o
marsi alling sox ¢! the equipment, shall bear proper identification to facilitale the
conn. ction at site.
dy All eq.ipment shall be su plied with necessary ir terpole cabling, anc its ¢ .t shall
be included in the ¢ ust of equipment,

ENGINEERING DA TA
Drawings

All drawings submitted by the supplier including those submitted at the time of bid shall

be in sufficient detail to indicate the type, size, arrangement, material description. Bill ol

Maierials, weight of each component, break-up for packing and shipment, the external
connections. fixing arrangement required. The dimensions required for instaliation and
interconnections with other equipment and materials, clearances and spaces required lor
installation and interconnections between various portions of cquipment and any other
information specificalily requested in the specifications.

Each drawing submitied by the Contractor shall be clearly marked with the name of the
Purchaser, the unit designation, the specifications title. the specilication number and the
name of the Project. If standard catalogue pages are submitied. the applicable items shall
be indicated therein, Al titles. noting. markings and writings on the drawing shall be in

English, Al the dhuensions should be in metric aitits.

Section 3 Page 4 of 26.



PROJECT: 400/132kV Switchyard at Nabinagar STPP

CUSTOMER: Nabinapar Power Generating Companm Ltd.

Jrurther work by the Contractor shall ‘be In strict accordance with these drawings and no

deviation shall be permitted without the written approval of the Purchaser. if so required.

The review of these data by the purchaser will cover only general conlormance ol the data
to the specilication and documents, interfaces with the cquipment provided under
s;pccil'lcalir;n'll external connections and of the dimensions which might aflect substation
lavout.. This review by the purchaser may not indicate a thorough review ol (he
dimensions, quantitics and details of the cquipment, material, any devices or items
indicated or the accuracy of the information submitted. This review and/or approval by the
purchaser shall not be considered by the contractor. as limiting any of his responsibilities
and liabilities for mistakes and deviations from the requirements. specificd under these
specifications and documents.

All manufacturing and fabrication work in connection with the equipment prior lo th:
approval of the drawings shall be at the Contractor's risk. The Contraclor may make an.
changes in the design which are necessary to make the ecquipment conform to the
provistons and infent of the Contract and such changes will again be subject to approval by
the Purchaser. Approval of Contractor’'s drawing or work by the Purchaser shall aot
relieve the contractor of any of his responsibilities and liabilities under the Contri ot

All engineering data submitted by tl' : contractor after fir il process including review :nd
approval by the purchaser shall forn part of the contrac- documeni and the entire w wk
performed under these specifications shall be performed in strict conformity., un >ss
otherwise expressly requested by the purchaser in writing,

Approval Proced e

The following proc :dure for submission and review/approval ol the drawings. datarep. s,

infurmation. etc. sl all be follow -d by Contractor:

a. All data/in‘ormation furrishec by Vendor in the form of drawings. docun. onts.
catalogues or in any otiicr fo 'm for NTPC's inform ition/interface and or rev ew
and approval are referrec by tl e general term “drawir 287,

b. The ‘Master drawings 1i:t* she I be submitted for review and approval of Emplorer
before award of contract., The Contractor shall have to prepare and submit ay
other drawings and reference documents in addition to the drawings contained in
the list. if so required during engineering stage as felt necessary by the Employcer.
Numbcr of copies of the list for the distribution shall be as mutually agreed
between Contractor and Employer.

C. All drawings {including thosc of subvendors’) shall bear at the right hand bottom
corner the ‘title block™ with all refevant information duly filled in. The format of

title block shall approved by lingineer within thirty (30) days afler the letter of

award. The Contractor shall give this format to his subvendor along with his
purchase order for subvendor’s compliance. The size of titie block basic tormat and
its contents shall not be changed. All drawings shall be in English language. All
dimensions shall be in metric units.

d. Contractor shall submit all the drawings in tive (5) copies [or review of Limployer.
Employer shall forward their comments within four (4) weeks of receipt of
drawings.

o

ihe drawings. the swne will be calegonsed and approval accorded in one of the
following catepories:

Section 3 Page 5 ol 26
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400/132kV Switchyard at Nabinagar STPP
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l (ATFG()RY I 1 Approved - B

( ATEGORY 11 Approved subject 10 meorporation ol
comments/modification  as  noted.  Resubmit  revised
drawing meorporating the comments

COATIE [EGORY T Not d])pIU\de Resubmit revised drawings lor /\ppm\al
| ~ | afler incorporating comments/modilications as noted
[ CATI TLGORY IV _ For information and records

Contractor shall resubmit the drawings approved under Category I and [l
within three (3) weeks of receipt of comments on the drawings. incorporating all
comments. Every revision of the drawing shall bear a revision index wherein such
revisions shall be highlighted in the form of description or marked up in the
drawing identilying the same with relevant revision number enclosed in a triangle
(e.g 1.2.3. cte.}

In case Contractor does not agree with any specific comment, b2 shall furnish the
explanation for the same to Employer consideration. In all sucn cases Contractor
shal] necessarily enclosc explanations along with the revised drawing (takina care
of balance comments) io avoid any delay and/or duplicatiop *»: review work.

It is the responsibility of the Contracto: to get all the drav ngs approved in the
Category I or IV (as the case may be) aad complete engineering activiiics within

the agreed schedule. \ny delay arising out of submission and meditication of

drawings shall not alic - the contract completion schedule.

Contrzctor shall not : ~ake any changes n the portion of the drawing other than

“hose commented. I changes are r-quired to be mad: in the portions already approved. the
~ontractor shall resubmit the drawir gs identifyin. the 1hanges (alongwith reasons for changes)
for Employer’s review and approval.

Approval of drawings will not in anv way relieve the Contractor »f his
obligations of {furnishing the cquipn:ent i: accordance with the specification
and shall not prevent subsequent rej>ction if such equipment is later fourd o
be detective.

The drawing approval progress report shall be submitted in at least three (3)
copies within one (1) week from the last date of the every month,

3.5.3 Erection Drawings.

Contractor shall furnish ercction drawings for the guidance or commencement of

erection or the tirst shipment, whichever is earlier, These shall generally comprise
of fabricationfassembly drawings, various component/part details  drawing.

asscmbly, clearance data requirements, etc. The drawings shall contain details of

components/ cquipment with 1dentilication number. match marks. hill ol materials.
assembly procedures ctce.

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

3.5.4 [Instruction Manual

Section 3
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The Contractor shall submit 10 the Employer preliminary instruction nmanuals

for all the equipments for review. The (inal mstructions manuals incorporating
Employer’s comments and complete in all respect shall be submitted at least thirty
(60) days belore the first shipment of the equipment. The instruction manuals shall
comain (ull details angd drawings of all the equipments. the transportation. storage.
installation, testing, operation and mamtenance procedures. etc. separately for cach
component/cquipment alongwith log record format. These instruction manuals
shall be submitted in five (5) copies for approval.

[f after commissioning and initial operation of the plant. the instruction manuals
require any modifications/additions/changes, the samc shall being corporated and
the updated {inal instruction manuals shall be submitted |

The operating and maintenance instructions together with drawings (other than
shop drawings) of the cquipment, as completed, shall have sufficient details to
cnable the Employer to maintain. dismantle, rcassemble and adjust all paris of the
equipment. They shall give a step by step procedure {or all operations likc'y (0 be
cartied out during the life of the plant/equipment. including crection. testing.
commissioning, operation, maintznance dismantling and repair. ach manual shall
also include a complete set of aporoved drawings trgether with perforn: ince/rating
curves of the equipment and test certificates, wh rever applicable. 1 -2 contract
shall not be considered completed for purpose of tal.ing over until such instructions
and drawings have been supplied to the Employer.

A separate section of the manuai shall be for each size/type of equipment and shall
contain a detailed description i construction and operation. together will all
relevant pamphle’s, drawigs an i list of parts with srocedures [or ordering spares.
Maintenance insiructions shall include chevts s wowing lubrication, caccking.
testing and replacement proced ve to be carri:d ou daily, weekly, monthlv and at
longer intervals to ensurc troub ¢ frec operat on. \ 'here applicable. fault ‘ocation
charts shall bc included to facilitate finding tic cause of mal-oper tion or
breakdown. A collection of the manuflacturer” stanc ard leaflets will not accepled o
be taken as a comphance of this clause. The raanuci shall be specifically compiled
for the concerned project.

3.5.5 Final Submission of drawings and documents:

The Contractor shall furntsh the following after approval of all drawings /documents and
tcst reports:

a. List of drawmgs bearing the Employer’s and Contractor’s drawing number.
b Ten (10) bound scts alongwith 4 CD-ROMs ol all drawing,

C. All documents/designs in five {5) copies as noled above.

d Contractor shall also furnish nine (9) bound sets ol all as-built drawings

including the list of all as-built drawings bearing drawing numbcers. The
Contractor shall also turnish four (4) sets of film reproducibles or C1-
ROMs of all as-built drawings as decided by the Employer.

The Contractor shall also furnish cleven (11} copies of instruction manuals
(after approvaly for all the equipments.

L

3.5.6 TEST REPORTS

Section 3
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3.6

Five (5) copics of all test reports shall be supplicd lor approval before shipment of
cquipment. The report shall indicate clearly the standard value specitied for cach test 1o
facilitate checking of the reports. After final approval scven bound copics of all type and
routine test reports shall be submitted to Emplover.

MATERIAL /WORKMANSHIP

Where the specification does not contain relerences to workmanship, equipment. materials
and components of the covercd equipment, it is essential that the same must be new. of
highest grade of the best quality of their kind, conforming to best engineering practice und
suitable for the purposc for which they are intended dl]d shdll ensure  satisfactory
performarice throughout the service life. .

In case w cre the equipment, materials or components are indicated in the specification as
~similar” to any special standard the purchaser shall decide upon the question ol similarity.
W hen roquired by the specification or when required by the purchaser the contractor shall
stbmit, for approval, all the information concerning the materials or compenents to be used
in man.facturz. Machinery, equipment, materials and componcnts supplicd, instalicd o
used wi hout such approval shall run the risk of subsequent rejectior | it being understoo
that the cost as well as the time delay associated with the rejection chall be borne by th
Contrac or,

The des 1n of the Works shull be such that installat. »n, future expansions. replacements and
g neral naintenance may be undertaken with a  inimum of time and expenses. Each
compor nt shell be designed to be consistent wit' its duly anc suitzble factors of safety
sthicet .o muiual agreements. All toints and faste ings shall be- devised. constructed and
ducum: ated so that the component parts shall be iccurately pusitioed and restrained to
fr il 5 weir required function. In gencral, screw t'ucads shall t< sta dard metric threads.
1.e usc of other thread forms will only be permitte 1 when prior ippreval has been obtained
from the Purchaser.

Wacenev. s possible, all similar part of the works shall be made 1o gauge and shall also be
made interchangeable with similar parts. All spare parts shall also be interchangeable and
shall be made of the same materials and workmanship as the correspanding parts of the
equipment supplicd under the specification. Where feasible, common component units shall
be cmployed in different pieces of cquipment in order 10 minimize spare parts stocking
requirements. All equipment of the same type and rating shall be physically and clectrically
interchangeable.

The cquipment offered in the bid only shall be accepted for supply. with the minmmum
modilications as agreed/accepted.

LIMIT OF CONTRACT

All the cquipment. materials and services furnished by the manulacturer shall be complete
in cvery respeet with all mountings, fitting. Lxtures and standard aceessorics normally
provided with such equipment. and needed [or erection. completion and safe operation ol
the equipment as required by applicable codes though they may not have been specifically
Jdetailed o techmical spectfication and unjess mcluded in e fist ol exeiusions. The

manufacturer shall supply at no extra cost to Employer any additional material/service not

Sechon 3 Puge 8 of 26
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covered specifically but which are found to be required tor fultifiment of the scope of work
under specification.

PROVISIONS FOR EXPOSURE TO HOT AND HUMID CLIMATE
Outdoor equipment supplicd under the specilication shall be suitable tor service and
storage under tropical conditions of high temperature. high humidity' heavy rainfall and

environment favorable 1o the growth of fungi and mildew. The indoor cquipment located in
non-air-conditioned arcas shall also be of same type.

SPACE HEATERS

The heaters shall be suitabic for continuous operation at 230 V as supply voltage, On —ofl

switch and fuse shall be pro-ided.

Onc or more adeq ately rated thermostatically connected heaters shall be supplicd to
prevent ceowdensation in any compartment. The heaters shall be installed in the
comnartmet.t and 2lectrical connections shall be made sufficiently away from befow the
heaters to winimi e deterioration of supply wire insulation. The heaters shall be suitable to
maintain the comy artment temperature to prevent condensatio:n.

The heaters shall e suitably designed to prevent any contact between the heat r wire and
<he air and shall ¢ nsist of coiled resistance wire centered in a metal sheath and completely
¢ncased in & highl - compacted powder of magnesium oxide ¢+ other material having cqual
heat conducting a 4 electrical insulation propertics or they s all consist of resistance wire
wound on & seram © and completely covered with a ceramic r iterial to prevent any contacl
between the wire ad the air. Alternatively, they shall consis! [ a resistance wire mounted
into a tubul: ~ cer: nic bedy built into an enveiope of stiinless <teel or the r2sista we wire is
wound on a whu! r ceramic body and embedded in vitreous & aze, The sur ace t mperature
of the heat s sh 1l be restricted to a value which will not <horten the 1 f¢ of the heater
sheaths or t..at of nsulated wire or other component in the co: apartments.

FUNGI STATIC VARNISH

Besides the space heaters, special moisture and fungus resistance varnish shall be applicd
on parts which mazy be subjected or predisposed to the formation of tungi due to the
presence or deposit ol nutrient substances. The varnish shall not be applied (0 any surface
of part where the treatment will interfere with the operation or performance of the
cquipment. Such surfaces or parts shall be protected against the application of the varnish,

Ventilation opening
[n order to cnsure adequate ventilation. compartments shall have venlilation opemngs
provided with fine wire mesh of brass o prevent the entry of insects and 1o reduce 1o a

minimum the entry of dirt and dust. Qutdoor compartment openings shall be provided with
shutter type blinds.

Degree of Protection

PG S A TP WP BRSNS TS SO . 1 -
Fhe enclosuic of the Control Cabincts. Junction boxes and Marshaliiug Boxes, pancts cwe,

to be installed shall provide degree of protection as detailed here under:

Seetion 3 Yaoe O ol "R
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3:9.

3.9.

3.9.

ay  Installed out door: [PP- 55

by lastalled indoor in air conditioned arca: 117-31

¢) Installed in covered arca: [P-52

dy Installed indoor in non air-conditioned arca where possibility of entry of water is
limited: 1P-41.

¢)  For LT Switchgear (AC & DC distribution Boards) : 1P-52

i

7

4

o
Y

3.10

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

RATING PLATES, NAME PLATES AND 1LABELS

The equipment nameplate st yuld preferably be of stainless steel. In case of aluminium., it
should be at least 2mm thick . The irscription on the nameplate shall be engraved and no
pt aching shall be accepted except for equipment serial number and year of manulacture,

These namepliates shell be b'ack with white engraved lettering.

The rated current, :xtenczd current rating and rated thermal current shall be clearly
indicated in the name plate n casc of current transformer,

Rated vcltage, voltage facior and intermediate voltage shall be clearly indicated on thc
nameplate in case of capaci r voltage transformer.

Name plates of cubic les an  panels may be made of non-rusting metal w3 ply lamicoid.

l'ach switch shall a clear :nscripiion identifying its function. Switcl:»s shall also have
¢l zar inscription of cach pe .ition indication.

CALVANISING :

3.10.1 “he galvanised surface shall consist of a continuous film adhering to the stecl, 1o

f{inished surface shal- be cl:an and smooth, and shall be free from defects like di-solved
patches, base. spot. unevenness of coating, spelter which is Jooscly attached (o the steel
globules, spiky deposits, blistered surfaces, flaking or pecling offl cte. The prescnce of
any of these defects shall render the material liable to rejection.

3.10.2 All exposed ferrous parts shall be hot dip galvanised as per 1S:2629 & [8:2633.

-

;)-.J

Galvanising shall be uniform, smooth continuous and free Irom acidspots. Should the
galvanising of the sample be found defective, the entire batch of steel shall have o be re-
galvanised at Contractor’s cost, The amount of zinc deposit shall be not less than 610
pms. per sq.m. of surface area and in addition. the thickness ol zinc at any spot shall not
he less than 85 microns. The Employer rescrves the right to measure the thickness ofzine
deposit by Llkometer or any other instrument acceptable to Employer and rejeet any
component which shows thickness of zinc at any location less than 85 microns. The
testing on the galvamsed materials shall be carried out as per 1S:2633,

I'he amount of zine deposit over threaded portion ot the bolts, nuts and serews
shadl not Le tess than 300 gins. per sq. meter of surface area. The amount of zine deposit
on washers shall not be less than 340 gms. per sq. meter of surface arca. he threwds

Sectinn 3 Page 10 of 26
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3.11

having oxtra deposit of zine shali be removed by dic cutting after the completion ot
galvanising. The removal of extra zinc shall bg carefully done so that threads shall have
minimum deposits ol zine on them as specificil,

PAINTING )
The shect steel to be painted shall be pretreated in tanks in accordance with IS:60035.
Degreasing shall be done by alkaline cleaning. Rust and scales shall be removed by
pickling with acid. After pickling, the parts shall be washed in running water, Then these
shall be rinsed in slightly alkaline hot water and dried. The phosphate coating shall be
“class-C™ as specified in 18:6005. The phosphated surfaces shall be rinsed and passivated
prior to application of stoved lead oxide primcr coating. After primer application. two
coats of finishing synthetic enamel paint on panels shall be applied. Llectrostatic paining
shall also be acceptable. Finishing ptint on outside of the pancls shall be as required
otherwise by the Employer, The insice of the panels shall be glossy white. Each coat ol
finishing shall be properly stoved. Th: paint thickness shall not be less than 50 microns.
Finished rarts shall be coated by puelable compound by spraying method to protect the
finished surfaces from scratclies, grcase, dirt and oil spots during testing,
transportation, handlirg and erectio 1.

QUAL. TY ASSURANCE PKOGR AMME

The Coutractor shall adopt suitabl quality assurance programme to ensure that the
cquipment and services under the s¢ pe of contract whether manulactured or 1 2rformed
within the Contractor’s works or at | s subcontractor’s prenmiscs or at the Empl yer’s site
or at any other place of work : re in: “cordance with the specifications. Such pr. -rammes
shall be outhned by the Cont actor and shall be finally accepted by the
Emplover/authorised represent: tive ter discussions before the award of the cor ract. The
QA prograimme shall be genera:ly ir line with 1SO-9001/1S- 14001,

A qua ity assurance prograumme >f the contractor shall generally
cover ~ :e following:

I. His organisation structu-e for 1 1e management and implementation ot the proposed
quality assurance programme

. Quality System Manual

1i. Design Control System

v, Pocumentation Data Control System

V. Qualilication data for Bidder’s key Personnel.

Vi The procedure [or purchasc of materials, parts, components and sclection ol

sub-contractor’s services inctuding vendor analysis, source inspection.
incoming raw-material imspection. verification ol materials purchased cle.

Vil. System [or shop manufacturing and site crection contrals including process.
labrication and assembly.

viii.  Control of non-conforming items and system lor corrective actions and
resolution of deviations,

IX. Inspection and test procedure both for manufacture and field activities,

X. Control of calibration and testing ol measuring testing cquipments.

X1. Svstem for Quality Audits.

KL System for identification and appraisal of Inspection status.

xit. Svystem for authorising relcase of manufactured product to the Emploser.

SL‘CHOH 3 I)E-|i‘1(‘ 11 H[‘_"f!{]
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xive  Svstem for handling storage and delivery.
e Svstem for maintenance ol records. and
vt Furnishing gqualits plans for manutucturing and field activines detailing out

the specetlic quality control procedure adopted tor controlling the gueliy
characteristics relevant to cach ilem ol equipment/component.

GENERAL REQUIREMENTS - QUALITY ASSURANCE

3.12.21 All materials, components and cquipment covered under this specification

shall be procured, manufactured, erccted. commissioned and tested at all the stages,
as per a comprchensive Quality Assurance Programme. An indicative programme
of inspection/iests to be carricd out by the contractor for some of the major itoms is
given in the respective technical specification.

This is. however, not intended to form a compr.hensive programme as it is (he
contractor’s responsibility to draw up and implement such programme duly
approved by the Employer. The detailed € uality Plans for manufacturing and field
activities shou'd be drawn up by the Bidder and will be submitted to Employer lor
approval. Schedule of finalisation of stch quality plans will be finalised before
award.

2 Manufacti, ing Quality Plan will detail sut for all the components and equipment,

various t¢ .sfinspection, w be carric ' out as per the rcquirements of this
specification and standards menticned t erein and guality practices and procedures
followed by Contractor’s/ Sub-conti :ctor”s/ sub-supplier's Quality Contro
Organisation, the relevant refererice do uments and standards. acceptance norms.
inspection documents raised etc. dur g all stages of materials procurement,
manufacture. assembly and finai testir yperformance testing. Th2 Quality Plan
shall be submiitted on electronic nedic c.g. {loppy or E-mail in addition t¢ hard
copy. for review. Once the same is [ alised. hard copies shall be submitted for
approval. After approval the san'e she il be sabmitted in compiled {form on CD
ROM.

3 Ficld Quality ?lans will detail out {or all “he equipment, the quality practices

and procedures cte. to be followed v the Zontractor’s site Quality Control
Organisation, during various stapes of site activities starting from receipt of
materials/cquipment at site.

3.12.2.4 The Bidder shall also furnish copics of the reference documents/plant

standards/acceptance norms/lests and inspection procedure cic., as referred

in Quality Plans alongwith Quality Plans. These Quality Plans and reference
documents/standards ecte. will be subject to Emplover's approval without

which manufacturer shall not proceed.

These approved documcnts shall form a part of the contract. In these

approved Quality Plans. Employer shall identify customer hold points {CHDP),

i.e. test/checks which shall be carrted out in presence of the FEmployer’s

Project Manager or his authorised representative and beyond which the work

will not proceed without consent of Employer/Authorised representative in

wriling. All deviations to this specification. approved quality plans and applicable
standards must be documented and referred to Dmplover alonewith technical
justification for approval and dispositioning.

Section 3 Page 17 ol 26
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No material shall be despatehed {rom the manufacturer’s works before the same s
accepted subsequent to predespatch final inspection .ncluding verification of
records  of all  previous  tests/inspections by o bmploaer’s  Project
Manager/Authorised representative and duly authorised 1or despateh by issuance ol

MDCC.

ad
(=
1.3
Pl

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

31227 All welding and brazing shall.be carried out as-per | rocedure drawn and jualificd
in accordance with requirements of ASME Sc:tion [X/BS-4870 or other -
International cquivalent standard acceptable to the I nployer. All welding/brazing
procedures shall be subritted to the Emplover or 1ts authornsed representative for
approval prior to carrying; out the welding/brazing.

3.12.2.8 All brazers, welders 2nd welding opzrators emplc yed on any part of the contract
¢ 'ther in Contractor’ ‘his sub-centractor’s v-orks or at site or clsewhere shall be
¢ 1alified as per AST L& Section-IX or BS-4871 ¢ other equivalent International
S.andards acceptable 12 the Employer,

3.12.2.9 Test results or qualification tests and spec men t sting shall be furnished to the
Employer for approval. However, where re.-uired »y the Employer. tests shall be
conducted in prescrice of Employer/authorisc 1 repr sentatve.

3.12.2.10 P all pressure parts nd high pressure sipin - weldng, the latest applicable
re quirements of the IBR (Indian Boiler 7 cgul. ions) shall also be csscenuially
¢ mplicd with. Simiarly, any other stat.tory requirements for the
e ,uipments/systems sha' also be complied with.

3.122.11 + I the heat treatment results shall be reco-ded ¢ : time temperature charts and
verified with recommended regines,

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

L
b
J
d

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

3.12.2.14 All non-destructive examination shall be performed tn accordance with written
procedures as per [nternational Standards. The NIYT operator shall be qualilied as
per SNT-TC-TA (of the American Society of non-destructive examination), ND'T
shall be rccorded in a report which includes details of mcethods and equipment
uscd, result/cvaluation, job data and identification ol personnel employed and
details of co-rclation of the test report with the job.

For compoientsiequiptuenl procured by Lhe contraclors for the purpase of Lhe
contract. after obtaimng the wntten approval of the Fmployer, the contractor’s

Ln

section 3 Pace 13 0124



PROJECT:

5]
—_—
1.2
[~

106

3.12.2.17

3.12.2.21

a  All

400/132kV Switchyard at Nabinagar STPP
CUSTOMER: Nubinagar Power Gencrating Company Lid.

purchase specitications and inguiries shall call for quality plans to be submitted by
the suppliers. The quality plans called for from the subcontractor shall set out.
during the various stages of manufacture and installation, the quality practices and
procedures followed by the vendor's quality control organisation. the relevant
reference documents/standards used, acceptance levell inspection of documentation
raised. cte..

Such quality plans of the successful vendors shall be linalised with the Emplover
and such approved Quality Plans shall form a part of the purchase order/contrac
between the Contractor and sub-contractor. Within three weeks ol the release off
the purchase orders/contracts for such bought out items/components. a copy ol the
same without price details but together with the detailed purchase specifications.
quality plans and delivery conditions shall be furnished 1o the Lmployer on the
monthly basis by the Contractor.

Employer reserves the right to carry out quality audit and qu.lity surveillance of
the systems and procedures of the Contractor’s o their sabvendor’s quality
management and control activitie:. The cont-actor -haill rovide all nccessary
assistance to cnable the Emplover carry out sucl: audit -ind st veillance,

The contr: :tor shall carry o an inspection and testin' programme during
manutactur : in his work and tt 1 of his sub-ccntractor’s an - at siic to cnsurc the
mechanical accuracy of compot.ents, comnliance with drav ings. conformance to
functional and performance requirements. 1.dentity and w.ccepi bility of all materials
parts and cquipn:ent. Contractcr shall carry out all tests/ spection required (o
establish that the items/equipmients conform to requi: cmen  of the specification
and tl.: refevant: codes/stancards specified in the secifi-ation. in addition -to
carryit g ow tests as per the apoproved quality plan.

(Quality aucit/survecillance/approva of the results of + ¢ te s and inspection will
not, h »wev 1, prejudice the right o the Employer to tejcct U 2 equipment it it does
not ¢»mpls with the specificati 1 when creeted o doe  not give complete
satisfa otion in service and the alove shall in no way lin it the liabilitics and
respor sibilides of the Contractor in e suring com lete ontormance ol the
mater:als/cauipment supplicd 1o relevant specification. stundard, data sheets,
drawings. ete

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

Repair/rectification procedures 1o be adopted to make the job acceptable shall he
subject to the approval of the 'mployer/ authorised representative.

Burn in and Elevated Temperature Test Requirement for Fleetronices
Solid State Equipment

solid state electronic  systems/equipment  shall be  tested as a complete

system‘equipment with all devices connected for a minimum ol 168 hours (7 Days)
continuously under energized conditions prior to shipment from Manulacturing works. as

pei the [ullowing cyele.

Section 3
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3.12.3

Ilevated Temperature Test Cyele

During the elevated temperature test which shall be for 48 hours of the total 108 howrs of
lesting. the ambient temperature shal! be maintained at 30 deg.C. The equipment shall be
micrconnected with deviees which will cause it 1o repeatediy perform all operations it is
expected to perform m actual service with foad on various components being equal to
those which will be experienced in actual service.

During the elevated temperature test the cubicle doors shall be ¢losed (or shall be in the
position same as they arc supposed to be in the ficld) and inside temperature in the zone of
highest heat dissipating components/modules shall be monitored. The temperature rise
inside the cubicle should not exceed 10 deg.C above the ambicnt temp. at 50 dep.C.

Burn in Test Cycle

The 48 hours elevated temperature test shall be followed by 120 hours ol burn in test as

above except that the temperature shall be reduced to the ambient temperature prevalent at

that time.

During the above tests, the process /O and other load on the system shall be siv wlated by

simulated inputs and in the casc of control systems. the process whict is to he controlled

shall also be simulaled. Testing of individual components or modules - hall not be
acceptable.

In case thte Contractor/ sub-contractor is hav.ng any alternate cstabl shed wocedare of
eliminating tnfant mortile ¢ mponents, the detar procedures followed by th  Contractor/
sub- contrictor alongwith tl.2 statistical figures > validate the alternzte pro cdure to be
forwarded.

The Contrictor/Sub-¢contractor shall carry out routine test on 100% item at cc .tracto/sub-
contractor'. works. The quantum ot check/test for routine & acceptanc: test -y employer
shall be ge werally as per criteria/sampling plan defined in referred standa-ds. W crever

standards have not becn mentioned quantum of check/test for routine / ac 2ptance test
shail be as wgreed during deta'led engincering stage.

QUALITY ASSURANCL DOCUMENTS

3.12.3.1 The Contractor shad be required to subimit two hard copies and t vo scts on

CDROM of the fallowing Quality Assurance Documents as identifed in respective
quality plan with t:ick { ) mark within three weeks atter despatch of the cquipment,
Typical contents of Quality Assurance Document is as below:-

i) Quality Plan,

11) Material mill test reports on components as specilied by the  specilication and
approved Quality Plans.

1) Tactory test reports/results for testing required as per applicable codes and

standard referred in the specification and approved Quality Plans.

1v) Type test report(wherever applicablc).

v) Non-destructive examination results /reports including radiography interpretation
FePOIS.
Sketches/drawings used tor indicating the method of traccability ol the radiographs
o the location on the equipment.

vi} Heat Treatment Certilicate/Record (Time- temperature Chart)

vii) All the aceepted Non-conlormance Reports (Major/Minor) / des iation,

Section 3 Pape 15 00264



PROWIECTT; 400/132kV Switchyard at Nabinagar STPP
CUSTOMER: Nabinagar Power Gcncr;lling (.‘qmp;m.\,' 11d.

-

including complete technical details / repair procedure)Verification sketches. if

used and methods used to verify that the inspection and testing peints in the
Quality Plan were performed satislactorily

viii) CHP 7 Inspection reports duly signed by the Inspector of the V.mplover and
Contractor for the agreed Customer [lold Points.

ix) Certificate of Confarmance (COC) whever applicable.

x) MDCC

Lsd
]

4
(o]

Similarly, the contractor shall be required to submit two hard copics and two sels
on CID ROM of Quality Assurance Documents ( in ling with above) pertaining to lield
activities as per Approved Field Quality Plans and otheragreed manuals/ procedures.
prior to commissioning of individual system.,

3.12.3.5 . Due to the large varicty of cquipment items, it is always possible to adapt the
content of the quality document to beticr match the particularitics of any eguipment,
This shall be done in agreement with the Supplier and the Inspector.,
The Quality Document file shall be progressively comp!:ted by the Supplier's su -
supplier to allow regular reviews by all parties during the manufacturiag. Lachi quali v
document shall have a project specific Cover Sheet bearing name ¢ ideni+ficati -n
number of cquipment and including an index ol its confents with page control on ea h
document.

3.12.34 Before shipping any cquipnient, the Supplier shall meke sure that te
corresponding cuality document or in the case of praracted phased deliveries, t @
applicable secti n of the quality document file is completed. The supplier will th :
notify the Inspe ctor regarding the readiness of the quality document {(or a) plicab >
section) for revi w.

—

P

i) [fthe result of the review carric d out by the Inspector of the Quality document or
applicable sectin} is satisfac .ory.” he Inspector shall stan:p,the quality docu :ent (
applicable sectiyn} for releas: .

i} 1f the quality document is unsat sfactory, the Supplier hall endeavor to co.rect tr 2
incompleteness, thus allowin ' to f nalize the quality document (or applicable section )
by time compatible with the requiiements as per contract documents. When it s done.
the quality document ( or appiicable section) is stamped by the [nspector.

1) If a decision ts made to ship cquipment. whereas all outstanding aclions cannot b
readily cleared for the release of the quality document by the time as per contract
documents { or finalization of the applicable section of the quality document within
one month as per corresponding shipment date). The supplier shall immediatelyv. upon
shipment of the equipment, send a copy ol the guality document Review Status
signed by the Supplier Representative) to the Inspector and notify of the committed
date for the completion of all cutstanding actions & submission. The Inspector shall
stamp the quality document for apphicable section when it is cffectively completed.
The final quality document will be compiled and issued at the linal assembly
place of cquipment before shipment,

3124  TRANSMISSION OF QUALITY DOCUMENTS

As a general rule. two hard copres of the quality document and Two (') ROMs <hall
be issued to the Loployer ot later than 1 omonth alier the delivery date for the
corresponding equipment . One set of quahity document shall be forwarded (o

Section 3 Page 16 01 26
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Corporate Quality Assurance Department and other set o respective Site .

For the particular case of phased deliveries. the complete guality document 1o the
Emplover shall be issued not later than 1 month after the date of the last deliven
similarly as stated above

3.13  TYPE FTESTING , INSPECTION, TESTING & INSPECTION CERTIFICATIC

3.13.1 The word *Inspector’ shall mean the Project Manager and/or his authorised representative
and/or an outside Inspection agency acting on behalf of the Employer to inspect and
examine the materials and workmanship of the works during its manufacture or crection,

3.13 2 The Project Manager or his duly authorised representative and/or an outside inspection

agency acting on behalf of the Employer shall have access at all reasonable times (o inspect
and examine the materials and workmanship of the works during its manufacture or
crection and if partl of the works is being manutactured or assembled on other premiscs ar
works, the Contractor shall obtain for the Project Manager and for his duly authorised
representative permission 1o inspect as if the works were manufactured or assembled on the
Contractor’s own premiscs or works.

3.13.3 The Contractor shall give the Project Manager/Inspector fifteen (15} days written notize of
any material being ready for testing. Such tests shall be 1o the Contractor’s account except
for the expenses of the Inspecto~'s. The Project M mager/Inspector, un: *ss the witnessing of
the tests is virtually waived, will attend such tes:is within fifteen (15 days of the daie on
which the equipment is noticed as being ready for test/inspectior failing which the
confractor may proceed with iest which shall be deemed to have been made in the
inspector’s presence and he she | forthwith forward to the inspector duly certified copics of
test reports in two (2) copies.

3 13.4 The Project Manager or Inspee or shall within fificen (13) days from the date of inspection
as defined herein give netice i writing to th- Con ractor, or any objection to any drawings
and all or any equipment and v orkmanship vhict is in his opinion not in accordance with
the contract. The Contractor sh il give due consid ration to such objectionis and shall either
make modifications that may ve necessary .0 me t the said objections « v shall inform in
writing to the Project Manager/Inspecilor gi ing 1:asons therein. that no nodifications arc
necessary to comply with the contract.

3.13.5 When the factory tests have been completed at ti.e Contractor’s or subcontracier™s works.
the Project Manager /luspector shall issue a certificate to this effect fifteen (13) days after
completion of tests but if the tests are not witnessed by the Project Manager /Inspectors, the
certificate shall be issued within fiftecen (15) days of the receipt of the Contractor’s test
certificate by the Project Manager /Inspector. Project Manager /Inspector to issue such a
certificate shall not prevent the Contractor from proceeding with the works, The completion
of these tests, or the issuc of the certificates shall not bind the Employer o aceept the
equipment should it. on further tests after erection be found not to comply with the
contract,

3.13.6 In all cascs where the contract provides for tests whether at the premiscs or works of
the Contractor or any sub-contractor. the Contractor. except where otherwise specified shall
provide free of charge such jtems as labour, material, clectricity. fuel. water. storcs.
apparalus and insttuments as may be reasonably demanded by the Project Manoger
/Inspector or his authorised representatives to carry out effectively  such tests on the
cquipment in accordance with the Contractor and shall give facilities to the Project

Manager/Inspecton or to his authorised repicsentative to accomplish testing.
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3137

3138

3139

3.1<

3.4 ¢

3.14.2

The inspection by Project Manager ! Inspector and issue of Inspection Certiticate thereon
shall 1n no way Himit the liabilitics and responsibiliticsof the Contractor in respect of the
agrecd Quality Assurance Progranmme forming a part of the contract.

To facilitate advance planning of spection in addition to giving inspection notice as por

Clause 3.03.00. the Contractor shall furnish quarterly inspection programme indicating
schedule dates of mspection at Customer [old Point and [inal inspection stages. Updated
guarterly inspection plans will be made for each three consecutive months and shall be
{urnished before beginning of each calendar month.

All inspection. meeasuring and test cquipments used by contractor shall be calibrated
periodically depending on its usc and criticality ol the test/imeasurcment to be done.
The Contractor shall maintain all the refevant records of periodic calibration and
instrumeont identification, and shall produce the same lor inspection by NTPC. Wherever
asked specifically, thecontractor shall re-calibrate the measuring/test cquipments in the
sresence of Project Manager / Inspector.

PACKAGING & PROTECTION

Pacizing, Marking and shipping
The packing and shipping shall be carried out in accordanc : with the standard “ractice of
Contractor and with the following additional requirements:

The equipment shall be prepared in such a manner as to protect the equiprent from
damage or deterioration during shippin: or storage. The shipments can be exposed to
heavy rains, hot sun, high humidity ar. | sudden extreme changes of tempurature. The
equipment shall be packed and shipped s  as to protect it from all such conditions and any
othe. abnormal conditions, generally exp . ted during shipping & storage.

The metallic containers. .f any, shall be onsidered as the »roperty of the Contractor and
he will be allowed to remove them [ror site once th - cor ents are unpacked. inspected,
documented and placed in temporary sto age or in fing posi ion.

The equipment shall be shipped in such a manner as ;5 fac litate unloading. handl g and
storage cnroute and at the site. The Contractor shall p.ovide lifting lugs and speciz lifting
devices for proper handling and erection.

The Contractor shall be liable {or any damage or loss resulting due to careless, improper,
poor or insufficient packing and handling.

Spare parts and spare equipment shall be packed separuicly i containers adequale [or long
term storage. plainly marked “*Sparc Parts Only™. ‘They shall be crated individually or in
kits to be used in one single renewal or overhaul operation. Other spare part kits shall not
be disturbed when using one set or kil.

The Contractor shall at all times protect and preserve from damage. loss, corrasion and all
other forms of damage, all parts of the works.

Transpertation

. The Contractor shall make a carcful examination of access rail/roadways to
the site in order to conlirm the practical maximum transport weight and
dimensions as well as a cateful examination ol the ports of discmbarkation
particularly with respect to the capacity of the crancs instailed and access
roads.

b, All lustrurnents and compuer/microprocessor based cquipment imported
into India from overseas for the purposc of this contract shall be air freighted

Section 3 Pase 18 of 26
IS



PROLITCT: 400/132kV Switchyard at Nabinagar STPP

to the nearcst possible point and further by rail/road taking duc precautions
as per manufacturer’ s recommendations. Fmployer shall have the right to
decide the items that should be air freighted and Fanployer’s decision shall
be binding on Contractor

3.14.3 lnsurance

a. The Contractor shall insurc ali shipments and works at his own cxpense [or
not less than the [ull replacement cost plus any additional cost for
accelerated manufacturing oi'the replacement parts.

b. Toss or the damage to equipment during shipping or transportation to the site(s) or
otherwise shall not constitute groups for claims for extension in
time or for extra payment.

" 3.14.4 Storage «f Equipment

a. " he Contractor shall provide and coustruct adequate storage sheds for
prope: storage of equipment, Sensitive equipments shal! be stored indoors.
All ec uipment during storage shall be protected azainst damage due to act
of nat 1re or accidents. The storage instructions of the equipment
manu acturers shall be strictly adhered to.

b. The ne egssary transport packing shall be removed as sooi as possible after
cecely of equipment at the work site(s).

3.15  'USH NGS, HOLLOW COLUMN INSULAT! RS, SUPPORT INSULATORS

3.15.1 i ushir s shalt be manufactured and tested ia acce -lance with 14:209? & TEC:137
whilc hollov. columna insulators shall be manutac ared ard test 'd in ccordance
with EC 233/[S 5284. The suppert insulators sh: i be manufac turec and tested as
per I 12544 / [EC 168/IEC 273. The insulators st all also conferm t¢ TREC 815 as
applic tble. '

Suppc 't insutators/ bushings/ hollow column insulators shall b: des znied (o have
~mple .nsulation, mechanical strength and rigidity for the concition: under which
they will be used,

3.15.2 Porcclain used shall be homogenous, tree from laminations. cavities and other {laws or
imperfections that might alfect the mechanical or dielectric quality and shall be thoroughly
vitrified, tough and impervious to moisture. Hollow porcelain should be in onc integral
piece in green & fired stage.

3.15.3 Glazing of the porcelain shall be uniform brown in colour. free lorm blisters. burns and
other similar defects.

3.15.4  When operating al normal rated voltage there shall be no electric discharge between
conductor and insulators which would cause carrosion or injury to conductors or when
operating at normal rated vollage.

Led
oh
Ln

The design of the insulator shall be such that stresses due to expansion and contraction in
any part ot the insulator shall be lead to detenioration. All terrous
parts shall he hot dip galvanised.

Pave 10 a1 2
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3156

3.15.7

3.15.9

3.15.10

-
—
n
—
—

.16

317

3 b3 ——

o

Contractor shall make available data on all the, essential features of design including the
method of assembly of shells and metal parts, number of shells per insulator. the manner
in which mechanical stresses are transmitted through shells to adjacent parts. provision lor
mceeting expansion stresses. results of corona and thermal shock tests. recommended
working strength and any special design or arrangement emploved (o increase life under
service conditions,

Post type insulators shall consist of a porcelain part permanently secured in metal base (0
be mounted on supporting structurcs. They shall be capable of being mounted upright.
They shall be designed to withstand all shocks to which they may be subjected to during
operation of the associated cquipment,

Bushing porcclain shall be :obust and capable of withstanding the internal pressures likely
to occur in service. The design and location of clamps, the shape and the strength of the
porcelain flange se uring the bushing to the tank shall be such that there is no risk of
fracture. All portions of the assembled porcelain enclosures and supports cther than
gaskzts, which ray in any way be cxposed to the atmosphere shall be composed of
com >letely non h groscopic material such as metal or glazed porcelain,

All iron parts shz I be hot dip galvaniscd and all joints shall »e air tight. Surfa e of joints
shall be trued; | orcelain parts by grinding and metal parts by machining. Insulator/
sushing design sk il be wuch as to ensure a uniform compressive pressure on the joints.

Bushings, Iollow columa insulators and support insulators si all conform to type tests and
shall be suijecte. to rcutine tests and acceptance test/ sar »lc test in zccordance with
relevant stardard- .

[nsulator shall a 3o meel requirement of [EC - 8§15 as  applic able, having terr: e long &
short sheds

CORONA AND UV TESTS AND SEISMIC WITHSTAND TEST:

I'he corona for 4:0kV only) and RIV tests shall conlirm to the requ.rements as per
Annexure A to this chapter. The seismic withstand test for 400kV shall conform (o
requirements as per Annexure B to this chapter.

Enclosures:

Annexure- A - CORONA AND RADIO INTERFERENCI: VOLTAGL (RTV) TEST
Annexure- B - SEISMIC WITHSTAND TEST

Appendix -Q3 - Manufacturing Quality Plan

Appendix -Q4 - Endorsement sheet for QP

Appendix -5 - Ficld Quality plan

Annexure-J- Quality Assurance & Inspection {switchyard) -Module No. SQE 19
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3.1

3.2

3.3

3.4

3.5

Clause No. TECHNICAL REQUIREMENTS Eﬁ?pc
Annexure — A
CORONA AND RADIO INTERFERENCE VOLTAGE (RIV) TEST
1.0 General

Unless otherwise stipulated, a!l equipment tcgether with its associated connectors
where applicable shall be tested for external corona both by observing the voltage
leve! for the extinction of visiblz corona under falling power frequency veltiage and
measurement of radio :nterference voltage ( RIV).

Test Levels

The test voliage tevzls for measurement of external RIV and for corona extinction
voltzge are listed u "der the relevant clauses of the specification.

Test Methocs for | IV:

RIV tests shall be r ade according to measuring circuit as per International Special
— committee on Ra io Intedference ( CISPR) Publication 16 -1 { 1983) Part - | The
measuring circuit st alt prefarably be tuned to freguency with 10 % of 0.5 MHz but
ather frequencies ir the rarge of 0.5 MHZ to 2 MHz may be used. 1e measuring
frequency being rec rded. The result shall be in microvolts.

Alternatively. RIV te .ts shall be in accordance with NEMA standard ~ blication No.
107 — 1964 c xcept therwise noted herein

In measurement ¢~ RIV temporary additional external corona shi Iding may be
provided. I meas rement of RIV only standargd iittings of identice type supplied
with the egquipmer and a2 simulation of the cornections as usec in the actual
installation will be . ~rmitted in the vicinity within 3 5 meters of terminals.

Ambient nois= shall he measured before and after each series of tests to ensure
that there is 10 vari .tign in ambient noise level [f vanation is present, the lowest
ambient noise level will form basis for the measurements. RIV levels shall be
measured at increasing and decreasing voltages of 85% , 100%, 115% and 130%
for the specified RIV test voltage for all equipment unless otherwise specified The
specified RIV test voltage for 420 KV is listed in the detailed specification together
with maximum permissible RV level in microvolts.

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

NABINAGAR STPP (3X660MW
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TECHNICAL REQUIREMENTS iag?pc

36

40

4.1

4.2

43

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

Test Methods for visihle Corona

The purpose of this test is to determine the corona extinction voltage of the
apparatus, connectors etc. The test shall bz carned out inn the same manner as RiV
test described above with the exception that RIV measurements are not required
during test and a search technicue shall be used near the onset and extinction
voltage, when the test voltage i raised and lowered to determine their precise
values. The test voltage shall >e raised to 130 % of RIV test voltage and
maintained there for fiv: minutes. in case corona incepiion does not take place at
120 %, the voltage leval shall be raised til! inception of corona or rated voltage
witichever is lower. The voltzye will then be decreased slowly unti all visibte
corona disappears. The test srocedire shall be repeated at least 4 times with
corona inceptic. and extinctic 1 voltage recorded each time. The corona extinction
voltage for purposes of deterr ining compliance with the specification shall be the
lovsest of the four values at wi ch the visible corona ( niegative or positive polarity )
disappears. Photograpihs wit laboratory in complete darkness shali be takan
under test conditions at all volt ge stepsie 85%, 100%,115% and 130% Additicnal
photographs shall be taken at .orona inception and extinction voltages. At least
two views shall be phoograp' d in each case using Panchromatic film with 1n
ASA daylight rating of .00 wi : an exposure of two minutes at a lens aperure ff
/ 5.6 or equivalent. Tt'e pho :graphi: procedure shall be such that prints -2
available for inspection and co parisor. with conditions as determined from dir ot
observation. Photograps sh I be tiken from above and below tha ievel of
connectors s¢ as to show cor na on  ushing, insulators and =l parts of energy d
connectors. The photographs shall be framed such that test object essentially s
the frame with no cut o!

F.r recording purposes, moc.n devices using UV recording methods such as
iriage intensifier may alzc be u ed.

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

In addition to photographs of the test object preferably four photographs shall be
taken of the complete test assembly showing relative positions of the test
equipment and test object. Thes e four photographs shall be taken from four points
equally spaced around the test arrangement to show its features from all sides
Drawings of the laboratory and test set up locations shall be provided to indicate
camera positions and angles. The precise location of camera shall be approved by

NABINAGAR STPP (3XGE0MW)
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Clause No.
purchasers inspector after determining the best camera locations by tnal
energisation of test object at a voltage which results in corona.

4.4 The test {0 determine the visible corona extinction voltage need not be carried out
simultaneously with test to determine RIV levels.

4.5 However both tests shall be carried out with the sams test set up and as little ime
duration between tests as possible. No medification or treatment of the sample
between tests will be allowed. Simultaneous RIV =nd wisible ccrona extinction
voltage testing may be permitted at the discretion of the owner's engineer, if in his
opinion it will not prejudice other test.

50 Test Records:

In addition tc the information prev.nusly nientioned and requirements specified as
per CISPR or NEMA 107-1964 ti e follo.ving data shall be included in the test
report-

a)| Backgio 1d noise before and after the tes

b)| Detailed -ccedure of application of test vr ‘age

c)| Measuren-zant of RIV levels expressad in r crovol's at each level.

d}| Results and observations with reg rd to | -ation and type of inierference sources
detected at each step.

e)| Test v:ltage shall be recorded whe y me: ured RV passes through 100 micro volt
in each direction.

fi | Onset and e dinction of visible cor na fc each of the four tests required shall be

recorded.
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Annexure - B

SEISMIC WITHSTAND TEST
(For 400kV Only)

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

The bidder shall arrange to transport the structure frory his contractor's premises
/ owner's sites for purpose of seismic withstand test on! .

The seismic level specified shall be applied at the pase of the structure The
accelerometers shall he provided at the terminal pad of the equipment and at any
other point as agreed oy the owner The se'smic tr.st shall be carmed out in all
possible combinations of the equiprient. The seis nic test procedure shall be
furrished for approval of the purchas=r,

NABINAGAR STPP {3XBB0MW) .
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F\NNEM.E

QUALITY ASSURANCE

Eiﬁémaﬁ]
NTPC

QUALITY ASSURANCE & INSPECTION

SWITCHYARD

Attriputes /
Characteristics

liems/Components
Sub Systems

Routine &
Acceptance
Test as per IS
fIEC

Make, model,
Type &
Rating, Test
Certificate

Functional requirements as per
NTPC Specification

[ Circuit Breaker (IEC:56)

Intersupter & hollow insulator
{IEC:233/ 15:5284)

N

| isolator (IEC:129 / IEC.694)

Current Transformer {IEC:185)

Capacitor Voltage Transformer
| {IEC:186 / 358)

< =< < <
< [<|<| < |<

< =<|=| =< <

|B{s Post Insualtor
|EC:168 f 273/ 15:2544)

-
=<

-

Disc,Pin & String Insuaitor
(IEC:383 /15:731)

-

Long Rod Insualor (IEC:433}

Surge Arrestor {(IEC.99-4)

Hardware fittings for insulator
(15:2486 / BS:3288)

~
- |=<|<| <

P =< <

Spacer Clamps & Connector

(1S:10162 / 5561}

-

s’

Alurminium Tube
1S:5082 / 2673 / 2678

.\,\'

s

Wave Trap
IEC:353 /15:8792 / 8793)

=

Conductor (15:398-P-i1){V)

-
-

Galvanised Steel Structures
15:2062/2629/4759/6745)

Vibration Damper (15:9708)

Sag Compensating Spring
DIN;2089/2096 15:3195 / 7906

Control & Relay Panel

SF6 Gas filling & evacuating
| plant

| SF6 Gas Leak Detector
" Leakage Cument Analyser

Nitrogen Gas Filling Device
Protection Retays

Event Logger

—

Operation Analyser

|;D.i_s!urbance Recorder

Tanff Metering System

Synchronising Trolly

<l <] <= < [ < [<] <
<| == ||| <|=<[=] << < |~ <

<< =| || < =|=¢] = || < |<| < <] =

NABINAGAR STPP{3X560MW)

E 4001 32KV SWITCHYARD PACKAGE
i

Bid Doc. No.:
CS8-0370-572-2

TECHNICAL
! SPECIFICATIONS f StCTION-V| i

S

I PART-IV I Page

iof2

"
b



QUALITY ASSURANCE

QUALITY ASSURANCE & INSPECTION

MODULE NG. SQE19

[ ~ ) SWITCHYARD
Attributes / Make, Type Routine & " Functional
cteristics Rating,and Acceptance reguirements as per
Chara Model, Test Test as per NTPC Specification
Certificates relevant
ISNEC
Iter s/Components
Sub Systems
| F elay Test Kit Y Y Y |
L T Switchgear /LT Panels Y Y v !
| { 3C:947 /1S:13947) o
B attery 15:1652 Y Y Y ]
| 1 3hting Panels Y Y Y |
_& irge Monitor Y Y Y O

# ses : 1: This is an indicative list of test/checks. The ranufacture is to fumish a de:ailed

Quality Plan indicating the practice and pror dure along with relevant supaorting
docurnents during QP finalisation for all iten 5.

2} All major Bought Out items will be subject t- NTPC approval,

NABINAGAR STPP(3XE660MVY)

t

Bid Doc. No.:

400/132kY SWITCHYARD PACKAGE | CS-0370-572-2

TECHNICAL
SPECIFICATIONS

PART-IV
SECTION-VI

Page |

1

20f2 i
!




PROJECT: 400/132hV Switchyard at Nabinagar 8TPIP _ ,
CUSTOMER: Nahinagar Power Generating Company Ltd. '
Technical Specification of 400.132,33 KV post Insulators T []—3:’\(]—3](&—(]()44
Section-4: Guaranteed Technical Particulars REV.00 '

i
|
l
|
|
|

SECTION 4

GUARANTEED AND TECHNICAL PARTICULARS

Section-VII, Attachment 12, Technical Data Sheet — EHV INSULATORS (Chapter-E3, Part-
Ay, Pagclto3



CLALSE | BIDDER'SNAME
NO.

E-5
EHV INSULATORS
Al BUS POST INSULATOR

(Bidder shall furnish these data for solid core Insulators for
Disconnecting swit: nes, bus suppor, etc separately) ™~

1. Manufacturer's f.ame
2. Country of Mar ufacturer

Type cfInsule “or (Product No.)

[43]

4, Applicable St. wards
F, Height of con 1lete stack (mm)
6. Total( reepay :distanze (mm)

7. Fower freque cywith-tand
voltag - ofins .atorwitn
coronz ring

i} Iry (k rms)

ii) MNet {k\" rms}

8. 1.2/50 micro sec. impulse
withstand voltage (kvp)
of insulator with corona ring

i} Dry {kV rms)
i) Wet (kV rms)
9. RadicInterference Voltage

at 1.1 Um/V3(micro volts) for

frequency between 0.5 {0
2.0 MHz

NABINAGAR STPP tSXSSOMW} ATTACHMENT 12
i TO SECTION- VH

400/132kV SWITCHYARD PACKAGE |

CHAPTER -E5
PART-A PAGE 1




CLAUSE

NO.

BIDDER'SNAME

TU. Uaniflever sirength

i Upright(kg)

1} Under (kg)

STRING INSULATOR

Manufacturer
a) Inst {ator
b} Harchware

Applizable Standaris

Type of Insulato

a) Ball & Socke /othe

B Nomalantif g

Creepage distance

Power frequency withstand
voltage

(Bidder shall furnish this data se -arately for each voltage ratin

. a Each Disc f_f
;
;
i} Dry(kV) /
i
/
) Wet (kV)
NABINAGAR STPP {3X660MW) ATTACHMENT 12 CHAPTER-ES
TO SECTION- VII PART-A PAGE 2

400/122kV SWITCHYARD PACKAGE




CLAUSE | BIDDER'SNAME
NO.

b) Complete String (Kg)
) Dry(kV)
iy Wet (k)

6. Impuise withstand voltage

a) Each Disc
i} Negative (kVp)
o)) Camplete String (Kg)

i) Fositive (k'/p)
i) Nega.ve(tvp)

7. Switshng Surge Withstand

Complete String (kVp)

8. Electrc Mechanical Strength

{ >mplete String (Kg)

Single tension

in  Doulletension /

Yesiho

ATTACHMENT 12
TO SECTION- VIl

| NABINAGAR STPP (3X660MW)

400/132KkV SWITCHYARD PACKAGLE

CHAPTER-E5
PART-A PAGE 3




CPROJECT: 400/132kV Switchvard at Nubinagar STPP ' T /@

, CUSTOMER: Nabinagar Power Generating Company Ltd. ,
Technical Specification of 40L132.33 kV post Insulators 1 3-35(]—31(1—[ﬂl4~4
 Section-3: Enclosures o ’ ~ REN.00 '

SECTION 5

CENCLOSURES TO SPECIFICATIONS

ANNEXURE 1 NO DEVIATION CERTIFICATE
ANNEXURE 2 CILECK LIST OF INFORMATION [0 BE FURNISHED

WITH THE OFFER



TPROJECT: 400/132KV Switchyard at Nabinagar STPP

Technical Specification of 400,132,33 KV post Insulators 'l Il-SSI)-jlﬁ—[I(M-—)f
CREN.O0
L Anpesure-d

CHECK LIST FOR INFORMATION TO BE FURNISHED WITH OFFFR

BIDDER SHALL PUT A TICK " IF THE INFORMATION IS ENCLOSED WITH HE OFFER,
PUT A CROSS ‘X’ IF THE INFORMATION [S NOT ENCLOSED OR WRITE *NOT
APPLICABLE’ TF THE QUERY/SCHEDULE ISNOT RELEVANT AND RETURN TIIS
CHECKLIST AS PART OF THE OFFER DULY SIGNED

|
i CUSTOMER: Nabinagar Power Generating Company Ltd.
|
|

Uhe olfer may not he considered if the following information und this Checklist are not enclosed with the Ofer N
BIDDER:
OFFER REFERENCL:

| Technical ofler with detailed schedules of equipment/ material and
Spures
2. Technical Checklist (section 63 duly Niled

3. Schedule of Deviations listing deviatiors, if any, clavse-wise vith

respect to lechnical specification
4. List of past supplics complete with Purchase Order & PProject nume,

quantity, order reference, cle., where identical equipment have bzen

supplied. o
3. Manufactue 2r's Quality Plans for apr  val

6. Field Qualiiy Plan for approval o
7. General Arrangerent drawings wilh dimensions and weights ind
foundation/ Nxing details

8. Drav ing/ diia submission Scheduiv

u. ivp testrovarts. The ype test reports skall be accompanied with 4 st
listi: g ull ne relevant clauses of the applicable standard and the
cort spond ag type test repert. The mar ufacturer shall alse furn na
cert ficate -ertifying that the test repo. ~ have been carried oul on
cqu nment dentical in all respects to e one offered. In case the
repe rts arz for a different equipment and the applicability ot the report
is parmitted as per applicable standaris, the justification shall be
enclosed to the list of type test reports.

1. Bar Chart shiwing time schedule showing time required for design.
manulacture, test and  inspection. transport, erection, site testing and
comnmissioning

11, Makes of all important components, like motors. operating switches.
fuses. ete,

12, Provenness data

13 Am o additional information called tor in any part of the technical
specitication.

Date: Siguature of the authorized representative of Bidder

Company Scal



/@
' PROJECT: 400/132KV Switchyard at Nabinagar STPP ' )
CUSTOMER: Nabinagar Power Generating Company Lid.
Technical Specification of 400,132,33 KV post Insulators
TB-350-316-004 - A

REV.00

Annesure 2

SCHEDULE OF DEVIATIONS

Cerlified that the following arc only deviations from the specification (for the equipment and
systems being oftered)

S.No. Page No. " Clause No. Deviation, Reas in / Justification
Daic

Signature ;

Name:

Designation :



(PROJECT: 400/132KV Switchyard at Nubinagar STPP o /@
! CUSTOMER: Nabinagar Power Generating Company Ld,

: Technical Specification of 400,132,33 KV post Insulators TB-350-316-004 A

s Section-0: CheckList (Technical Requirements) REV.00

SECTHON-O

Check List
TECHNICAL REQUIREMENTS (FOR BUS POST INSULATOR)

SI. | Parameter Data

No .
""" n L J00KY | | 132KV | | 33KV | .
1 | Type ! Solid Core

2 | Voltage class (kV) 420 [ Yes/No | 145 [YesiNo| 36 [ Yes/No
3 [ Dry and wet ouc minute power 680 Yes'No - 275 [ Yes/No| 95 | YesNo

frequency v.ithstand voltage (kVp)

4 | Dry lightning  impulsc ‘withstand | £1550 | Yes/No | £650 | Yes/No | 170 | Yes'No
vo.tage (. Vp) :
5 Wt swui_uhing surge withstand voltage | £1175 | Yes/No NA Yes/No| NA | Yes'No
(k¥'p)
| Mox. 'V (in microV) between | 1000 Yes/No 1004 " Yes/No - “esiNo
0.5Mhz 1 2.0hhz at 266kV (rms) {or
400kV c1d 92 kV (rms) fer 132kV
| phise to - round voltage

7 [ Min. C¢ ona cxtinction V(;Etage (kV 320 | Zes/No - “Yes/No - Yes/No
s )
8 | Toalmi . cantilever strength {kN_)_- 8 ] esNo | 6 | Yes/No 6 Yes/No
9 | Minimu . torsional moment (kgm-) a 600 ves/No ‘ 500 YesiNo ‘ 300 | Yes/No
10 | Tcal he ght of insulator (mm) 3650 | YesNo | 1500 . YesNo | 500 | Yer/No
11 | P.CD . L'
[ Top (mm. .. 127 | Yes/No 127 Yes/No 0 76 Y No |
T Botom (1 ‘.-n_}} o 300 Yes/No 25 1 Yes/No | 76 Yeu/No
.2 | No. of boits ' ' o T ]
o rep 4 [ Yes/No | 4 Yes/No | 4 Yes/No |
| Bottom - 8 Yes/No 4 | Yes/No |4 | Yes/No
| 13 | Diameter of bolt holes , h
Top (Tapped hole) ' MI6 | Yes/No | MI6 | Yes/No |MI12 | Yes/No
) i lﬂ)_llm}] (mm) - 18 Y__csf'N_U- L- -_ 18 | Yes/No | MI2 Yes/No |
14 | Pollution level as per IEC-815 Heavy (III} : Yes/No
15 | Min total creepage distance (nm_{)__m 10500 Yes/No J 3625 ‘ Yes/Nao ‘ 000 lmi;csf'N-nm
16| Hardware lor inter-unit fixing . Yes
17 | Hardware EI__E‘:G]E’ to structure - Yes

2. TYPLE TESTS

SECTION-6, CHECKLIST. Paye 1ol 2



[ PROJECT: 400/132kV Switchvard at Nabinagar STPP
| CUSTOMER: Nabinagar Power Generating Company Ltd.

.
I

— U

Whether 'l )'pe test reports ol the tests conducted earlier (not more than 3 vea
carlier} on similar material submitted. YES/NO

If type test report submitied, indicate repott number.

REV.00

I~

[ the valid type test reports are not available with the hidder then the following

tests shall be conducted by the hidder [ree of cost YES/NO

To be filied separately for 400 LV, 132 kV& 33 kV

SI. No. | TESTS REPORTNO. | YES/NO |
A Type test: -
.| Switching 1mpulm, test dry & wet (for )
| 420 kV oniy)
2 L]Uhtm' impulsc test (dl\) )
30 | Power requency withstand test (dlv &
: wer)
1| Measur -ment of RIV (dry) and Corona ]
extineti 11 voltage test (dry). L
3, | Test for deflection under load ) B :
5. | Test fOI nechanjcal strength | ;
3. Acceptar -e/Sample/Routine tests

In  dditic v to acceptance/ sample/routine tests os per S 2524 and 1EC-168,
following tests shall also be carrivd out,

T e fill | separately for 400,132 & 33 kV

1

SL | TESTS YES/NO
- NU- — — e e— e—— e— — —_———— .
1 | Ultrasonic (e lests on all Lutshullq as routine check. N
2 Visual examination and magnaflux test on all flanges 1)1101 o
L fixing. ‘
3 Check for Llﬂl[()lllllt} of thickness and weight of zinc coatmL |
as a samplc test from cach lot of flanges prior to lixing. !
4 Bendmﬂ foad test shall be carried out at 0% minimum failing |
load in four directions as & routine test. L o
5 Bending load in lour directions at 100% minimum buldm”
loud guaranteed on samples as per  clause-2.3 ol JIFC.
Subsequently this post insulator shall not be used.
6 lests for deflection measurement at 20, 50. 70% of specified
munimum fathng load on sample. N

SECTION-6, CHECKLIST, Page 2 of

Z

I Technical Specification’of 400,132,33 kV post Insulators TB-3530-316- 0{}44
| Section-6: CheckList (I cchnical Requnruncnts)



