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__| TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 394-165-N001
FOR VOLUME : g
CONDENSER ON LOAD TUBE CLEANING
SYSTEMS (COLTCS). REV.NO. 0 | DATE: 16.08.2013
PREAMBLE SHEET 1 OF 2
1.0 The tender document contains three (3) volumes. The bidder shall meet the

requirements of all the three volumes.
1.1 Volume -] CONDITIONS OF CONTRACT

This consists of four parts as below :

Volume - | A : This part contains instructions to bidders for making
bids to BHEL.
Volume -1 B . This part contains general commercial conditions of the

tender and include provision that vendor shall be
responsible for the quality of item supplied by their sub-

vendors.
Volume -1 C . This part contains special conditions of contract.
Volume -1D . This part contains commercial conditions for erection

and commissioning site work, as applicable.

1.2  Volume - Il TECHNICAL SPECIFICATIONS

Technical requirements are stipulated in Volume !l which comprises of :

Volume - Il A 1 General Technical Conditions
Volume -1l B . Technical specification including drawings, if any
1.2.1 Volume -1l B :

This volume is sub-divided into following sections:
Section - A . This section outlines the scope of enquiry.
Section - B . This section provides “Project Information”

Section - C . This section indicates technical requirements specific to
i the contract, not covered in Section-D.

Section - D : This section comprises of standard technical
specifications of equipments complete with data sheet
A,B&C.
Data sheet-A specifies data and other requirements
pertaining to the equipment.
Data sheet - B specifies data to be filied by the bidder
(Data Sheet B is contained in Volume - [If)
Data sheet - C indicates data documents to be
furnished after the award of contract as per agreed
schedule by the vendor (as applicable).
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1.2.2

1.0

20

Volume - il TECHNICAL SCHEDULES

This volume contains technical schedules and Data Sheets - B, which are to be
duly filled by the bidder and the same shall be fumished with the technical bid as

per instructions given in Document No.PES-100-901 in Volume-lil.

The requirements mentioned in Section C/Data Sheets-A of Section-D shall
prevail and govern in case of conflict between the same and the corresponding

requirements mentioned in the descriptive portion in Section -D.
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TITLE : TECHNICAL SPECIFICATION | SPEC. NO. PE-TS-394-165-N001
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CONDENSER ON LOAD TUBE CLEANING | SECTION: A
SYSTEMS (COLTCS). REV.NO. 0 | DATE : 16.08.2013
SHEET 1of 1

1.00.0 SCOPE

This enquiry covers the design, manufacture, assembly, inspection and testing at
manufacturer's and/or his sub-contractors works properly packed for delivery of the items
as follows:

1.01.0 Condenser On Load Tube Cleaning Systems :

Condenser On Load Tube Cleaning Systems (COLTCS) complete with all accessoriés as
per the requirements specified in different sections of this specification for :

s 2X 800 MW - NTPC GADARWARA STPP STAGE|.

The bidder's scope also includes installation checks, commissioning, trial runs & PG
Testing at site of COLTCS.

1.01.0 The bids shall be evaluated as per NIT.

2.00.00

2.01.00

2.0.2.00

2.03.00

2.04.00

2.05.00

2.06.00

GENERAL TECHNICAL INSTRUCTIONS:

It is not the intent to specify herein all the details of design and manufacture. However
the equipment shall conform in all respects to high standard of design, engineering and
workmanship, and shall be capable of performing the required duties in a manner
acceptable to Engineer/ Owner, who will interpret the meaning of drawing and
specifications, and shall be entitled to reject any component or material, which in his
judgement is not in full accordance herewith.

The omission of specific reference to any component/ accessory necessary for the
proper performance of the equipments shall not relieve the bidder of the responsibility
of providing such facilities to complete the supply of the equipments at quoted prices.

In case of any deviation from this Technical specification (Vol. 1IB) and General
Technical Conditions (Vol. HiC), the same shall be indicated in the schedule of
deviations enclosed in Volume-ili, Part-A. In the absence of duly filled schedules it will
be assumed that the bid strictly conforms to the specification.

BHEL's/ Customer’s representatives shall be given full access to the shop in which the
equipments are being manufactured or tested and all test records shall be made
available to him.

The equipments covered under this specification shall not be despatched unless the
same have been finally inspected, accepted and shipping release issued by BHEL/
Customer

Un-priced copy of price bid shall be furnished alongwith the technical bid.
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CLAUSENO. PROJECT INFORMATION  ANNEXURE-
INTRODUCTION

1.00.00 BACKGROUND
Gadarwara Thermal Power Project (Gadarwara TPP) is being set up as a regional
power project for the benefit of States/UTs of Western Region. This project is being
set up in two stages. Each stage shall comprise of two units of 800 MW.

1.01.00 Location and
The site is located rfear villages Gangal & Umaraiya (about 8 Kms from Gadarwar
town in Narsingpur district of Madhya Pradesh.The major cities Bhopal & Jabalpur
are located at about 210 Kms & about 140 kms respectively from proposed project
site. The nearest BG Railway Station, Gadarwara, on Jabalpur- itarsi Section on
central raitway main Line is about 9 Krms from proposed project site. ‘
The nearest commercial airport, Bhopal and Jabalpur are located about 240 Kms
and about 155 Kms respectively from site. The plant iatitude and longitude are 22°
51’ 42" N and 78° 52 08" respectively.
Vicinity plan of the proposed project Is placed at Annexure —A-l

1.02.00 Land
About 1844 acres of land (Private Land- about 1480 acres nd Gowt. Land- about
364 acres) has been envisaged for the project. In-principle land availability clearance
has been obtained from Govt. of Madhya Pradesh vide letter dated 19.05.08.

1.03.00 Water
The make-up water requirement is estimated as 4680 Cubic Meter/Hr with ash
circulation system and about 5980 Cubic Meter/Hr with once through ash water
system. The source of water for the Project is Narmada River at a distance of
about 30 Kms from the project site.
Govt. of Madhya Pradesh vide dated 18.05.08.has accorded water commitment from
Nammada river for the project. CWC vide letter dated 27.07.12 have concured water
availability confirmation accorded by State Gowt.

1.04.00 Capacity

2 x 800 MW - Present proposal
2 x 800 MW - In Future

GADARWARA SUPER THERMAL POWER PROJEC TECHNICAL SPECIFICATION o7 P,

{2X800 MW} SECTION-W! PROJECT INFORMA' AGE
STEAM TURBINE GENERATOR PACKAGE PART-A 10F3
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CLAUSE NO.

PROJECT INFORMATION ANNEXURE-

1.05.00

1.06.00

1.08.01

1.06.02

1.06.03

Meteorological data

Important meteorclogical data from nearest observatory at Narsinghpur is placed at
Annexure-A-ll,

Plant Water Scheme
The Plant water scheme is described balow.
Condenser Cooling (CW) Water S‘ysum

It is proposed to provide ulating type CW system with induced draft twe ‘
cooling towers. For the recirculating type CW system it is proposed to supply
clarified water as make up. Rawwm om the make-up water pump house shall be
pumpedmawwmmmﬂam (PT CW system). The treated clarified
water shall be led to the cold water channet of CW system. Designed Clarified Water
Analysis is given in this subsa@hn&Wsysm shall be operated at a C.0.C of
about 4.0. Chemical treatment j me (using acid dosing and scale cum

corrosion inhibitors dosing) may | loyed in addition to blow down of CW water
tommmmsystemchmww nmsecwwbmquimdtobeomd
beyond 4.0 COC. CW blow down: shall be drawn from the discharge of CW pumps
and the same shall be led to a Service water Tank. For carrying circulating water
from CW pump house to TG-area and from TG area fo cooling tower, steel lined
concrete encased duct would be provided. For interconnecting CW duct with CW
pump, condenser and cooling towers, stee] pipes would be used. Cooled water from

| cooling tower will be led to CW pump house through the cold water channel by

gravity.
Equipment Cooling Water {ECW) System (Unit Auxliiaries)

The plant auxiliaries of Steam Generator and Turbine Generator shall be cooled by
Demineralised (DM) water in a closed circuit. The primary circuit DM water shall be
cooled through plate type heat exchangers by Circulating Water tapped from CW
system in a closed secondary circuit. The hot secondary circuit cooling water shall
be covled in the cooling towers and shall be retumed back to the system. it is
proposed to provide independent primary cooling water circuit for Steam Generator
& auxitiaries and TG & its auxiliaries.

Station Auxitiaries Cooling Water System

The station auxiliaries such as Air compressors, Compressors of ash handling plant,
Cooling water circuit of Air Conditioning system, compressor of mill reject system
etc. shall be cocled by separate cooling water System using separate set of pumps
and cooling towers.

GADARWARA SUPER THERMAL POWER PROJECT)] TECHNICAL SPECIFICATION

STEAM TURBINE GENERATOR PACKAGE PART-A

PROJECT iNFORMATION PAGE

(2XB00 MW} BECTION-VI
20F9
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CLAUSE NO. PROJECT INFORMATION  ANNEXURE-
1.06.04 Ash Water System
tem in a closed circuit. The ash water from
‘ Vapartnfthequanﬂtymaaidestmam
supply from wmrsoun:a ofthg ‘addition, pmism shasbekapuasnwy
treated water from Central Monitor asin of Liquid Effluent Treatment Plant.
1.06.05 Miscellaneous Water Systems

a) mwmbWMWMImmmﬁummtmm
requirement, dust suppressi ster &mmmmmmm~
V@nﬁiaﬁan system, asbf sealim. sealmg of Vacmm pumps (tf
mal monitoring basin for ¢ M osal.

b) Separate water Pre—hmentpWam proposed for Circulating Water (PT-
CW) system, Demineralisation Plant (PT-DM) plant and potable (PT-Pot)
water systems.

c)  The drinking water requirement of the plant and colony shall be provided
from the above mentioned Water (PT-Pot ) pretreatment piant.

d) Steam Cycle make-up water, maksup to the primary circuit of ECW {unit
auxiliaries) system, boiler fill water and makeup to the hydrogen generation
plant shall be provided from Demineralising plant.

e) The quality of clarified water & DM water is given in this sub-section at
Annexure-A-lil.

1.07.00 Criteria for Earthquake Resistant Design of Structures and Equipment

All power plant structures and equipment, including ptant auxiliary structures and

equipment shall be designed as per the criteria specified in sub-section-D1 of

Section-V1 (Part-A).

GCADARWARA SUPER THERMAL POWER PROJ TECHNICAL SPECIFICATION PROJECT IN. PAGE

{2x500 WVhy SECTION-VI

STEAM TURBINE GENERATOR PACKAGE PART.A 30F8
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CLAUSE NO.

PROJECT INFORMATION ANNEXURE-i

in case the acceleration criteria considered by the Bidder for the design of
anchorage bolts of Steam Turbine and Generator with TG Deck in his bid is different |
with respect 1o above criteria, he shall indicate the same in his bid. The same will be
discussed with the Bidder and finalized considering the following:

a)

b)

c)

The earthquake design aocetaraﬁon for the steam turbine and ganerator
acting at the centre of gravity deper upenthelayoutfmnﬁgu tion/size of
TG deck supporting ¢ ns amd beams which are to be jointly decided by
NTPC and the bidder.

As the data regarding Foundation GA & loading data to be fumished by
Bidﬁermayndbewmmmw the acceleration criteria
roposed bymebiddermmtbemnﬁrmfmampmamemrd
stage The same can be confirmed after jointly finalizing the TG substructure
anammentbymand%er

TGdeckaceaiemﬁmwmeswmbeummeothedesignvammw;
ncreasing the size of the TG supporting columns/beams

Accordingly Bidder ha to make equ!pmentiptping layout clearing the TG

‘column/bearns.
1.08.00 | Criteria for Wind ammt-mmormmm and Equipment
Al structures and equipment of the power plant, including plant auxiliary structures
and equipment, shall be designed for wind forces as given as given in sub-section-
D1 of Section-VI (Part-A).
GADARWARA SUPER THERMAL POWER PROJECT] TECHNICAL SPECFICATION -
{2800 MW} SECTIONM PROJECT INFORMA PAGE
STEAM TURBINE GENERATOR PACKAGE PART-A sofs
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ANNEXURE-A-II
PAGE 1 OF 2
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| cLauseNo. 'PROJECT INFORMATION ~  ANNEXURE-

DESIGN CLARIFIED WATER ANALYSIS

Sl.  Constituent as mg perlite
No. ‘ ‘ -
102

41

13

25

18

10. Iron Fe 0.3 mgh
11.  pH Value - 88 - 8.5
12.  Turbidity NTU 10

Note- Clarified water shall be used as make up water for cooling water system,

e

GADARWARA SUPER THERMAL POWER P TECHNICAL SPECIFICATION
PROJECT INFORMA
(X500 MW) SECTION-VI
STEAM TURBINE GENERATOR PACKAGE PART-A
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CLAUSE NO. PROJECT INFORMATION  ANNEXURE-
ANNEXURE - A-ill
ANALYSIS OF DM WATER TO BE USED FOR
MAKE-UP WATER TO CONDE

SLNo. Characteristics ~ Value

1. Silica (Max.) 0.01 ppm as Sio2

2 lron as Fe Ni

3 Total hardness Nil

4 pHvalue 68-7.3

6.  Conductivity Not more than 0.1micro mholcm
~ excluding the effects of free CO2

GADARWARA SUPER THERMAL POWER PROJE! TECHNICAL SPECIFICATION PROJECT INF PAGE
{2XB0O VW) SECTION-WI
STEAM TURBINE GENERATOR PACKAGE PART-A $0Fs
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Al structures shall he efesigned for wind forces.
and as specified in this document, saemmu,-e

Along wind forces: sﬁaii generally be eempm by the Peak {i-e. 3 second gust) Wind
Speed method as defined in the staadard ; ;

Aiong wmd fofees en-siender and wiaé

Damping in Structures

The dmnpingfaaar(as a percentage of critical Mping) to be adopted shall natbe
more than as indicated below for:

a) Weided steel structures : : 1.0% >
b) Bolted steel structures 1 2.0% ‘ A
c) Reinforced concrete structures | 11.6%
d) Steel stacks ‘ : As per 1S:6533 & CIGIND Model

Code whichever is more critical,
GADARWARA STPP- WIND DESIGN CRITERIA 050172012 SHEET1QF 2

ﬂ,
F



The various desi k’}_f parameters, as defined in IS: 875 (Part-3), to be adopted for the
project site shalf be as follows: ‘ e : i
a) The basic wind speed "V, at ten o

metres above the mean ground fevel : 39 metres/second

GADARWARA STPP- WIND DESIGN CRITERIA 05/01/2012 SHEET20F 2
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ANNEXURE-EQ (GARDARWARA)

CRITERIA FOR MTHQUA!CE RESISTAN N OF STRUCTURES AND

EQUIPMENT

All structures and eqm;:mcm shall be dwgmd semmm famgs adopting the site

The site speciﬁe ¢
acceleration spectn

mplwe\ofthemm:_ X
4). The site s L':;

Amwx B“anS 1393 (Part

factor () andmemmdmumfacwrm)asmdm&els }89‘3(Part ! andPatM)

Damping in Structures

The damping factor (as a percentage of critical damping) to be adopted shall not be more
than as indicated below for:

a)  Steel structures : 2%
b} Retnforced Concrete structures : 5%
c) Reinforced Concrete Stacks : 3%
d)  Steel stacks o 2%
Seismic-Criterin_Gadarwara.doc Sheet 1/6




Method of Analysis

Since most sm:euues in a pvwer plmn arc

i n accehtatmn speetm is aredueed spectra and has an in-built
: ed and detailed in accordance with

Seismic-Criteria_Gadarwara.doc Sheet 26

% faﬂmmeleﬁofmpeakf -



The various site specific seismic parameters for the project site shall be as follows:

) Peskgroundhorizontal scceleration (MCE) 1 0.18g
a) e
v 10039
) ,
:0.0315
d) 10079

€) fordmgaof“mm notcoveredunder".‘(a}mz(d)above ,
and under 3 below : 0.0525

3 Mn!hpiymg&ctmmbeapphedmﬁcmmﬁcﬁomonm
acceleration spectral coefficients (in units of gravity
acceleration *g”) for design of equipment and structures

where inclastic action is not relevant or not permitted :0.105
Note: g = Acceleration due to gravity
The horizontal seismic acceleration spectral coefficients ave furnished in subsequent
pages. :
Seismic-Criteria_Gadarwara.doc Sheet 3/6
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{Sec) , %

8

0 1
0.03 -

0.05

008 -

NN

é%%§§%§E§%@%@&a@§%§§%§%§if

Seismic-Criteria_Gadarwara doc Sheet 4/6

“ﬂb

L




{Sec)

Time Period

0.58

0.585

0.8

oes 1

0.7

0.75

08

0.85

b ot Dot Foi fa Bt ot foa

g

ot

|

3

I8

. § ol
ﬁ 2 I Ly

e

b

SBlRaR(e]

Seismic-Criteria_Gadarwara.doc

Sheet 5/6

2

N



Time Period

(Sec)

245
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26
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B
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16 TITLE : TECHNICAL SPECIFICATION SPEC. NO: PE-TS-394-165-N001
07 FOR VOLUME : B
CONDENSER ON LOAD TUBE CLEANING | SECTION:C1
SYSTEMS (COLTCS) REV.NO. 0 [ DATE : 16.08.2013
SHEET 1 OF 10
1.0 GENERAL

The Condenser On load Tube Cleaning Systems (COLTCS) complete with all
accessories shall conform to the standard technical specifications (Section-D) and Data
Sheet-A enclosed herewith. In addition the requirements of this section C shall also be
complied with. However, wherever the details given in Section-D and Data Sheet-A are
different, the requirements of Data Sheet-A shall prevail. Similarly in the event of
contradictions between Section-C & Section-D/ Data Sheet-A, Section-C shall prevail.

Section C consists of 3 parts viz. Sec. C1, C2 and C3 for Mechanical, Electrical and C&l
respectively, the requirements of all 3 sections shall be complied with.

2.0 DESCRIPTION OF EQUIPMENTS :

2.1 Condenser on load tube cleaning systems (COLTCS) :

3.0

The condenser on load tube cleaning system (COLTCS) is intended to prevent formation
of various forms of fouling and scaling in the condenser tubes. The cooling water system
is of closed circuit type with cooling towers or open circuit type as specified. The water
analysis is indicated in project information in section B.

SCOPE OF SUPPLY UNDER THE SPECIFICATION IN THE BIDDER’S SCOPE FOR
COLTCS.

3.1 The scope of supply for COLTCS covered under this specification is as under.

The size, MOC’s and other particulars of the equipments for various projects are detailed
in Data Sheet A annexed with Section — D of the specification.

SLNO. ] PROJECT COLTCS
1. 2 X 800 MW NTPC 2 SETS PER UNIT
GADARWARA STPP STAGE | — | viz. TOTAL 4 SETS FOR BOTH UNIT.

(STG PKG).
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3.2 SCOPE OF SUPPLY IN THE BIDDER’S SCOPE FOR COLTCS:

3.21

Each set of COLTCS for each projects shall comprise following :

a) One No. Ball Separator at Condenser CW outlet pipe.
b) One No. Ball recirculation pump with drive motor.
¢) One No. Ball collector.

d) One No. Manual bali sorter (Bucket type sorter with sieves to manually sort out the

undersized balls by shaking the sieved bucket manually) for each set of COLTCS.

e) Differential pressure measuring system for ball separator. DP measuring system

shall comprise 1 no. DPT +1 no. DPS + 1 no. DPG for each COLTCS. instrument
shall be with Remote seal arrangement. Stubs for DPT, DPS and DPG shall be
independent.

Ball monitoring system comprising an independent balls recirculation monitor and
an independent balls oversize monitor. If bidder is not manufacturing Ball over size
monitor then they can offer other alternatives like automatic ball sorter etc.

g) Length of Ball separator, Scope of Counter Flange, Nuts and bolts shall be as per

Annexure- | of section C1.

Thickness of body flange and counter flange shall be as per Drg no PE-DG-999-

141-MO17 enclosed at enclosures at Annexure-Il.

h) Complete Pipe work, including interconnection piping, flanges/counter flanges for

)

valves & pipes, bends, fittings, distributors, nozzles and support installation
materials shall be in Bidder's scope. Bidder shall finalize the pipework to suit the
layout at contract stage in such a way that no site welding is required for his
pipework otherwise the same shall be carried out by bidder at site.

The Electrical and C&I item / accessory as specified in succeeding clause/
respective sections herein.

Power and Control cables between starter Panel (Switch Gear) and various drives
in bidder’s scope of supply for all projects.

k) Starter Panel (Switch Gear Panel) shall be as follows:

a) 2 Sets of COLTCS shall have one Common Starter Panel (Switch Gear Panel)
for DCS based control system.

PR
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Switch Gear Panel should have suitable arrangement like Bus Coupler for
providing redundancy to incoming supply feeder (1Working + 1 Standby feeder).

I) Control cables between field instruments and control panel.

m) All the field instruments stipulated in this speciﬁcation shall be in Bidder’'s scope.

n) Commissioning balls and other commissioning spares on “As required basis”.

o) Set of mandatory spares as indicated in Data Sheet A.

p) Supporting arrangement complete with foundation plates, anchor bolts, nuts,
sleeves, inserts, all installation materials, fixing bolts, clamps and other

accessories etc for complete equipment supplied under this package.

q) Finish paints for touch up painting of equipment after erection at site, in sealed
containers.

r) Set of special tools and tackles if required for maintenance and erection of the
equipment supplied.

s) Various drawings, data test reports/ certificates instruction manuals for erection
operation and maintenance etc. as specified in Data Sheet-C. and cables schedule
indicating BOQ for power & control cables.

t) Panels & Instruments: Scope and Type as specified in C&l section wherever
required.

Any item not specified but required to make COLTCS a complete package shall also be
in bidder’s scope.

4.0 SCOPE OF SERVICES INCLUDED IN THE BIDDER’S SCOPE :

The bidder's scope also includes following services at site, for scope under this
specification for COLTCS for respective projects

a) Installation checks (Erection in BHEL’s scope).
b) Commissioning of equipment.

¢)  Trial run for requisite period

d) Performance Testing.
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The trial run of equipment shall be generally conducted immediately after
commissioning while PG testing shall be conducted at a later date. These activities
for different units shall be timed separately.

The no. of visits may be suitably assessed by bidders as per their experience with
site stay periods on as required basis.

In the event of order number of visits as follows shall be made as a minimum with
charges included in the bidder’'s base price itself.

For drawings/documents approval
In the event of order all drawings / documents in soft as well as hard copy shall
be submitted as per NIT.

Further on receipt of Customer comments, if required bidder's engineer shall
visit BHEL/ Customer alongwith soft copy to resolve all issues and incorporate
comments in the soft copy for across the table finalisation and Category-|
approval.

Site Visits :

No. of site visits for combined activities of erection checks and
commissioning for COLTCS as applicable shall be one per unit - for both
sets of equipments of one unit. Time duration for erection and
commissioning shall be “on as required basis” with equipments run for trial
operation thereafter for requisite period to demonstrate satisfactory
operation.

However the no. of visits may be suitably assessed by bidders as per their
experience with site stay periods on as required basis.
Bidder shall demonstrate guarantees including balls recovery, life of balls,

pressure drops, etc. at site during subsequent visit for COLTCS of each unit.

For trouble shooting on “as required basis”.

20
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5.0 EXCLUSIONS :
The following are excluded from the bidder's scope .

5.1 Civil foundation works required for installation

5.2  Erection of Equipment at site.

6.0 DESIGN CONSTRUCTION :

In addition to the requirements of Section-D the following shall also be complied with for
packages/ projects under scope of this specification:

6.1 For COLTCS - Layout Piping Arrangement Drg. are enclosed in the specifications and
same is enclosed at Annexure-lIl.

6.2  Thickness of body flange and counter flange of COLTCS shall be as per Drg no PE-DG-
999-141-MO17 enclosed at enclosures at Annexure-ll.

6.3  The materials of construction specified in Data Sheet-A are minimum requirements and
materials of construction for other components not specified shall be similarly selected
by the bidder for the intended duty which shall be subject to purchaser’s approval during
detailed engineering in the event of order.

6.4  Housing/ body of COLTCS shall be designed and manufactured as per the applicable
codes for pressure vessels and to take care of force and moments as enclosed in the
specification. However in no case thickness of housing/ body shall be less than
connecting pipe thickness as specified in Data Sheet-A of COLTCS.

6.5  Adequate provision for future installation of Cathodic Protection for COLTCS (Sacrificial
type) shall be kept by the bidder in the equipment.

6.6  Any flow straightner for streamlining the CW flow in balls collecting strainer if required
shall be supplied by the bidder along with mounting arrangement and the fixing details.

6.7  Velocity in the pipe work shall be less than 1.5 m/ sec for pump suction and less than 2.2

m/ sec. in other pipe work. All valves upto 150 NB shall be ball valves. For higher sizes,
gate/ globe/ B.F. valves shall be provided. All instrument vaives shall be needle valves.

7
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7.0 Performance Guarantee and Testing :

8.0

8.1

8.1.1

The Tube Cleaning Systems shall be guaranteed to meet the performance requirements
specified in Section-D and also for trouble free operation after commissioning. Schedule
of performance guarantees (enclosed in Volume llI) duly filled and signed shall be
furnished with the bid.

The Performance guarantees of equipments shall stand valid till the satisfactory
completion of performance testing & its acceptance by BHEL/ Consultant/Customer. If
the guarantee period specified in the Commercial Specification is higher, same shall
prevail.

Performance Guarantee and Bid Evaluation criteria for Condenser on Load Tube
Cleaning System.

Condenser On Load Tube Cleaning Systems.

Performance Parameters to be guaranteed by bidders for COLTCS efal-peciaets shall
be as under : -
i) Pressure drop in ball separator in clean condition viz. after back washing.

ii) Percentage recovery of balls (min. 90% recovery)
iii) Life of Sponge Rubber Ball (Min. 3 weeks).
Any deviation to above balls life and percentage recovery will not be accepted.

Bidder to indicate the life of sponge rubber ball and nos. of balls lost during 1000 hours
of plant operation and pressure Drop in Ball seperator in clean condition in the
Guarantee schedule and shall demonstrate same at site.

In case the successful bidder fails to demonstrate any of these parameters he shall carry
out modifications at his own cost, to purchasers approval.

In case bidder fails to demonstrate above parameters to purchaser’'s satisfaction even
after modification carried by him at site, the purchaser has the right to reject the
equipment out rightly.

¥
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8.1.2 Bidder to note that bids shall be evaluated on account of pressure drop across ball

9.0
9.1

9.2

10.0

collecting strainer (in clean condition) and liquidated damages on account of not meeting
the same during PG test shall be in accordance with following:
A) Bid Evaluation Criteria & Liquidated Damages:

The bids received shall be evaluated for Pressure drop across balls collecting
strainers:

e The permissible limit of pressure drop across balls collecting strainers in
clean condition shall be 0.15 MWC.

o If the pressure drops quoted are higher than above limit, the bids shall be
technically loaded @ Rate as mentioned in Data Sheet-A for respective
project per 0.05 MWC pressure drop across each balls collecting strainer.

¢ However no advantage shall be given for pressure drops quoted less than
above permissible limit.

e The maximum acceptable limit for pressure drop across balls collecting
strainer shall be (with technical loadings) 0.2 MWC.

The bids will be technically rejected for pressure drops quoted higher than
above maximum limit.

o The guaranteed pressure drops shall be demonstrated at site by bidder and if
found higher shall be subject to LD @ Rate as mentioned in Data Sheet-A.

SPARES :

Recommended Spares :

The supply of spare parts as necessary recommended by the manufacture for three (3)
years of reliable operation and maintenance of COLTCS of respective projects shall be
supplied. List of such spares along with the unit price shall not be included in base price
but indicated separately in the schedule of prices for recommended spares enclosed in
Vol. -lll.

Mandatory Spares

Mandatory Spares shall be as per Data Sheet-A or annexure enclosed with data sheet of
the respective packages applicable for specific projects, prices for same shall be
included by bidder in the equipment base price itself.

Quality Plan

Bidder shall submit QP in the event of order based on the guidelines given in the
specification & QP enclosed therein. QP will be subject to BHEL/ Customer approval and
customer hold points for inspection/ testing shall be marked in the QP at the contract
stage. Inspection/ testing shall be witnessed as per same apart from review of various
test certificates/ Inspection records etc. Charges for 3 party inspection (TUV/
equivalent) for imported components wherever required shall be included by bidder in
the base price itself. Witness for all the test identified under agency “C” & “N” in Quality
plan shall be by third party.

23
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11.0

12.0

13.0

14.0

if BHEL or BHEL customer decides to witness the tests along with third party, the cost of
travel of BHEL or BHEL customer shall be borne by BHEL or BHEL customer
themselves.

DELIVERY & DRAWINGS/ DOCUMENTS DISTRIBUTION SCHEDULE :

a. Delivery of Equipment for each project shall be as per NIT.

b. The drawings to be submitted by bidder in event of award of contract for COLTCS
shall be as follows:

» Technical Data Sheets, P&ID, Installation Plan , for COLTCS.

» GA drawings, Details of BR Skid and C& Document( Part-l & ) of COLTCS as
applicable.

» Quality Plan.

» 0O &M Manual.

c. Drawings submission schedule shall be as per NiT/as advised by Project Group.:

The makes of various bought out items shall be subjected to purchaser's approval in
the event of order. '

it is mandatory for the bidders to submit along with the bid the deviations if any whether
major or minor in the schedule of deviations only. In the absence of deviations listed
in the schedule of deviations the offer shall be deemed to be in full conformity
with the specification "non-withstanding” any thing else stated elsewhere in
bidder's offer, data sheets etc. The implied/ indirect deviations in data sheets etc.
Shall not be binding on the purchaser.

The following documents shall be furnished by the bidder with his offer :

o Compliance certificate duly signed and stamped (Enclosed at Schedules).
o Guarantee schedule duly signed and stamped (Enclosed at Schedules).

e GA drawings of following with empty/ filled-ups.
> Balls Collecting Strainers (as applicable).
> Balls recirculating Skids.
» Debris Flushing pumps (if applicable)
» Other equipments considered necessary for Layout/ Civil.

3
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e Electrical Load Data (Enclosed at Vol. lil of Specification)
e Schedule of Deviation (Enclosed at Schedules).

The bidder to note that load requirement furnished and finalised during tender
stage shall only be provided by BHEL and any changes or additional requirement
of Electrical load by bidder during contract stage shall be provided by BHEL with

cost repercussions to the bidder.

NOTE: Apart from above, no other drawing/ document/ data sheet etc. shail be
submitted along with the offer. If any drawing/ document etc. is submitted
with the offer, same shall be considered as for ‘Reference’ purpose only
and shall not be reviewed/ commented upon and any deviation, exclusion
to scope, etc. taken in documents but not highlighted in the deviation
schedule shall not be taken cognizance of.

25
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ANNEXURE- |
COLTCS
SL.NO. | Projects Size Length of Ball | Scope of | Scope of
(NB) Seperator Counter nuts and
(Including Flange bolts.
Counter
Flange)
1 2 X 800 MW NTPC | 2500 NB | 4000 mm In in Bidders
GADARWARA Purchaser's | Scope
STPP STAGE | - Scope.
(STG PKG).
|
Note:

1. Upstream side of the Ball separator shall be directly mounted on the Butterfly valve. Flap of

the Butterfly valve shall be extended upto 950~1000 mm (tentative) inside the ball separator.

2. Fasteners on both side of the Ball seperator shall be in Bidder scope of supply. Details of the

mating flange (counterflange) shall be provided during detail engineering.

3. Bidders to match Ball Separator Flange (holes and PCD) with flange of BFV. Reference drg
enclosed as Annexure-IV may be referred for PCD, OD etc for counterflange supplied by

purchaser. The details shall be finalized during contract stage.
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SIZE: 0D=2830 MM

NO OF BOLTS:~ 60 SET
PCD:— 2730 MM
THICKNESS:— 90 MM

BOLTS DIA: M42x300 LG.
BOLTS HOLE DIA: 943 MM

BUTTERFLY

VALVE
-
I
A
]
1 / [
A
m /_ _ \

OUTLET! _,,.\

@AI.T

2500 NB | _\.,,

41N

-~

\\
S

fmm— e ————
{ T~
I

|
1
!

—_—— e — - —
\

BALL
EPERATOR

27

6 5
} ~ 1 Hl
325 _
90
¥
\\l\\ OK. [
4m m
8
~ N
g | i
Q
g < N

DETAIL-A

famacacIinue N .r.-l WHTI PWICTIAIA AIITTERMM W ses v wd

T |



RE R L L R LR

{500M~001-+08-0G-d » >ewerr]

) 1/
[} NORTH

I

3

T e

®®
—Te

®

ER

)

- 2.9 .

®

-..FOR CONTINUATION REFER

B "PE-DG-38Z-TA8-NOOZ
“e

2%

REMOVARL CLADOG

P10 854 I TRONT OF COMD
70 B DRECTED ATER STATGR -
ume

gl

R =Y O

L

Bsnm
&

REMOWMLE CLADONG
PTO Ri B TRONT OF COMD

1

BADAYWARS SUPER TRERMGL FONER FPROJECT E

SECTION C~C
P s i
NTPC DRG. No. 1
ot A NATIONAL THERMAL POWER CORPORATION LTD.
(Rted) a1 (8 s ooy S g1k
Y 04
CONTRACT
el SRR EIVE,
e ™ ™ T T [ S et e =

™ CW PIPING INSIDE TG HALL

p—— T 73 ] i

H Y




i Do) 90 10103 SUVLIM 3IONYIS S3LNNGD WonaTaIiie ﬁ 4
: N~011_v_|0@0|0. i..om.ﬂtxn | M8 —~ YO
590%3 WS Jduev e o uwuﬂu u:_m o.. <5t — H I_H j
M ; .Mu >mm.Lz“.mw ~zu:uu.<z zxwm%uuuuumon. ar z.... m&@ QdaV.] UMD | Aiw | 3iva Ay
16 P9l 017 STVOMLITIA XAVAH LvuvHg .
e 05t sze oir B8 06 0 0Lz
IONY1S H3INNOD HOLVHVG3S IVE Y03 ONiAVYY oSt eze oLl g6 06 0z 00SZ
; | 0Si GZ¢ 014 8€ 06 0z 00€C
) Y “co¢ 0ot % oo ) ozt | ossz 8l oozz
o1 o5z 08 @ oL ].o0z0t | suz | ei~vi | oo8t
oul 0zt on P 09 oz6! s161 " . 0091
oot ooz oc ” 05 _oss1 591 ’ oovi
- o5 ooz ot v or " oact €Ot Ti-ot 0021 |
gownsunlg pluzgl 30 YL
SSUNIODIL | pviou -xddy xodw [sou oy 3oV | (o | 0o
NO-dMl§ [ — | 434 9@ | FONVIS |'WKL Satg TE adid

'suoIsUIWIP #03N/00d Buiieg/Q0 10M20 40y
paxnoayd @q 0} sl abudyj- 3y JO SSaWAIY Jouly
'21q0} a4} Ul uaalb .sD suoisuawip abuoyy

puo (B),wo/byg=2a4nssasd ubisagQ
10} 840 pasl. s8SSIURIIY) abUOYY

T

{1-IHNXINNY]-

.

-

_ oRAwiING 5?”!00'@00!- 4]1-M0] Ng

Wt Kl 3NV SWOISIAWIE YV

MOILIIC 0N JVNY 131

|

L B E B WO B B DIOE P PURP P PG D U P A




TITLE : TECHNICAL SPECIFICATION SPEC.NO. PE-TS- 394-165-N001
(FTUz o7 ] FOR VOLUME : nB
H”[ l CONDENSER ON LOAD TUBE CLEANING | SECTION: D
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 16.08.2013
SHEET 1 of 1
SECTION C2

CONDENSER ONLOAD TUBE CLEANING SYSTEMS

ELECTRICAL DETAILS
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TITLE SPECIFICATION NO.
(SFFTE7mT LV MOTORS VOLUME s
Hifet scron o
DATA SHEET-A REV NO. DATE
SHEET 1 OF 1
1.0  Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : 200 KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Details of supply system
a) Rated voltage (with variation) 415V £ 10%, 11/3.3kV % 6%,
b) Rated frequency (with variation) 50 Hz + 5%
) Combined voltage & freq. variation 10% (sum of absolute values)
d) System fault level at rated voltage 40 kA for 1 sec for 11kV & 3.3kV
45 kA for 1 sec for 415V system
e) LV System grounding Solidly
5.0 Class of insulation Class ‘F’, with temp rise limited to
Class B.
6.0  Minimum voltage for starting 80% of rated voitage
(As percentage of rated voltage)
7.0 Power cables data Details attached
8.0 Earth Conductor Size & Material Details attached
9.0 Space heater supply 240V, 1¢ ,50Hz
10.0 Rating up to which Single phase motor Acceptable below 0.2 kW
11.0 Locked rotor current
a) Limit as percentage of FLC Details as per spec attached
b) Permissible tolerance, if any +20%
12.0 Energy Efficient Motors Details as per spec attached
13.0 Additional tests As per QP
14.0 Flame-proof motor
a) Enclosure suitable (As per 1S:2148) As per requirement
b) Classification of Hazardous area As per requirement
(As per IS: 5572 part-l)
15.0 Makes ABB/ Bharat Bijlee/ CGL / KEC/
NGEF/Siemens/ALSTOM (SUBJECT
TO CUSTOMER APPROVAL
DURING DETAILED ENGG)
Note: Motor name plate rating at 50°C shall have at least 10% margin over input power

requirement at rated duty point unless otherwise stated in driven equipment specification
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(77507 ) ISPECIFICATION NO.

ELECTRICAL EQUIPMENT SPECIFICATION

H [l FOR OLUMENO. : 1I-B
COLTCS & SCS SECTION . C
REV NO. : 00 DATE: 29.07.13

2X800MW GADARWARA TPP SHEET - 2 OF 3

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

a) Services and equipment as per “Electrical Scope between BHEL and Vendor™.

b) Any item/work either supply of equipment or erection materiai which have not
been specifically mentioned but are necessary to complete the work for trouble
free and efficient operation of the plant shall be deemed to be included within the
scope of this specification. The same shall be provided by the bidder without any

~ extra charge.

¢} Supply of mandatory spares as specified in the specifications of mechanical
equipments.

d) Erection and Commissioning spares.

e) Erection & Maintenance tools & tackles.

f) Electrical load requirement for mill reject system.

g2) All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

h) Bidder to furnish list of makes for each equipment at contract stage, which shall be
subject to customer /BHEL approval without any commercial and delivery
implications to BHEL

i) Various drawings, data sheets as per required format, Quality plans, calculations,
test reports, test certificates, operation and maintenance manuals etc shall be
furnished as specified at contract stage. All documents shail be subject to
customer/BHEL approval without any commercial implication to BHEL.

7)  Motor shall meet minimum requirement of motor specification.

k) LT power & control cables shall meet minimum requirement of LT power &
control cables specification.

1) Cabling, earthing & lightning protection shall meet minimum requirement of
cabling, earthing & lightning protection specification.

20 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR
ELECTRICAL & TERMINAL POINTS:
Refer “Electrical Scope between BHEL and Vendor”.

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID

3.1 Bidder shall confirm total compliance to the electrical specification without any
deviation from the technical/quality assurance requirements stipulated. In line with this
two signed and stamped copies of the following shall be furnished by the bidder as
technical offer:

a) A copy of this sheet “Electrical equipment Specification for Condensate Polishing
Unit” and sheet “Electrical Scope between BHEL and Vendor” with bidder’s
signature and company stamp.

b) List of Erection and Commissioning spares.

¢) List of Erection & Maintenance tools & tackles.

d) Electricai load requirement

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans,
type test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.

&y




ELECTRICAL EQUIPMENT SPECIFICATIO

FOR
COLTCS & SCS

2X800MW GADARWARA TPP

SPECIFICATION NO.

VOLUME NO. : 1I-B

SECTION : C
REV NO. : 00 DATE: 29.07.13
SHEET : 3 OF 3

4.0

List of enclosures :

a) Electrical scope between NTPC & vendor.

b) Technical specification, datasheets & quality plans for 415V Electric motors.
¢) Technical Specification, datasheets & quality plans for LT power & control cables.
d) Technical Specification, datasheets & quality plans for cabling, earthing &

lightning protection.
e) Electrical Load data format.
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TITLE : TECHNICAL SPECIFICATION | SPEC.NO. PE-TS- 394-165-N001
(e o FOR VOLUME : B8
Hﬂ[l CONDENSER ON LOAD TUBE CLEANING | SECTION: D
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 16.08.2013
SHEET 10f1
SECTION C3

CONDENSER ONLOAD TUBE CLEANING SYSTEMS

C&I DETAILS

L
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TITLE : TECHNICAL SPECIFICATION | SPEC.NO. PE-TS-394-165-N0C01
(Fove o7 FOR VOLUME : ns
H//[ /| CONDENSER ON LOAD TUBE CLEANING | SECTION: D
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 16.08.2013
SHEET 1 of 1
SECTION -D

STANDARD TECHNICAL SPECIFICATION

SECTION D1 \ CONDENSER ONLOAD TUBE CLEANING
SYSTEM

SECTIOND2 ELECTRICAL SYSTEMS

SECTION D3 C&I SYSTEM




TITLE : TECHNICAL SPECIFICATION | SPEC. NO. PE-TS- 394-165-N001
(Fogs o7 FOR VOLUME : e
H”[[ CONDENSER ON LOAD TUBE CLEANING | SECTION: D
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 16.08.2013
SHEET 1 of 1
SECTION D1

STANDARD TECHNICAL SPECIFICATION
FOR
CONDENSER ONLOAD TUBE CLEANING SYSTEMS
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TITLE : SPECIFICATION NO.PE-TS-999-165-N001
STANDARD TECHNICAL SPECIFICATION | VOLUME : iiB
CONDENSER ON - LOAD TUBE CLEANING | SECTION: D
SYSTEM ( Sponge Rubber Ball Type } REV.NO. 00 | DATE :27.09.07
SHEET 1 OF 14

1.00.00

2.00.00

2.01.00

2.01.01

2.01.02
2.01.03
2.02.00

3.00.00
3.01.00
3.01.01

3.01.02

3.01.03

3.01.04

GENERAL

This specification covers the design, performance and operational requirements,
configuration and constructional features, manufacture, assembly, inspection and
testing at the manufacturer's and/or his sub-contractors works and painting for
delivery of condenser on-load tube cieaning system (sponge rubber balls type)
complete with all accessories as specified hereinafter. Each half of the condenser
shall be provided with an independent tube cleaning system.

CODES AND STANDARDS

The design, matenals, manufacture, inspection and testing of the condenser on-load
tube cleaning system complete with all accessories, shall comply with the
requirements of the latest versions of the following appropriate codes and standards.

IS/BS/DIN/US Standards regarding pressure vessels, pumps, piping, flanges and
others as necessary.

IS/BS/DIN/ASTM Standards for materials specification and testing procedures.
IS/BS/DINJAWWA Standards for valves and the testing.

In case of any conflict between the above codes/standards and this specification, the
later shall prevail and in case of any further conflict in the matier, the interpretation
of the specification by the Engineer shall be final and binding.

DESIGN AND CONSTRUCTION

General Requirements

Unless otherwise necessary, manufacturer's standard and proven models of the tube
cleaning system shall be supplied.

The tube cleaning system shall be capable of safe, continuous and trouble-free
operation for removal of fouling and scaling materials from condenser tubes.
Vibration, noise, mechanical stresses shall be kept within allowable limits specified by
relevant codes/standards. In design, due attention shall be given to ease of
maintenance, repair and cleaning.

Suitable Corrosion allowance shall be provided whenever necessary. Adequate
provision for future installation of cathodic protection shall be provided.

The tube cleaning system shall consist of ball separator at condenser outlet,
recirculating pump, ball collector, differential pressure measuring system for ball
separator, ball monitoring system, cleaning balls, piping valves, distributors, injection
nozzles, instrumentations, control panel, interconnecting cables and others as
necessary. The configuration of the tube cleaning system shall be as described in
section C and / or as per the scheme enclosed.

27
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TITLE : SPECIFICATION NO.PE-T5-999-165-N001

STANDARD TECHNICAL SPECIFICATION | VOLUME: nB

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 00 | DATE :27.09.07

SHEET 2 OF 14

3.02.00
3.02.01

3.02.02

3.02.03

3.03.00

3.03.01

3.03.02

3.03.02

3.03.04

3.03.05

Performance Redquirements.

The tube cleaning system with all accessories shall be designed and guaranteed to
meet the following requirements :

The tube cleaning system shall perform satisfactorily under the flow and pressure drop
conditions ( in the condenser) specified in Data Sheet - A and shall be capable of
removing the various forms of fouling and scaling from condenser tubes.

The ball separator at the condenser outlet, shall be designed such that the pressure
drop across the ball separator under clean conditions shall not be more than that
specified in Data Sheet - A. The performance of the ball separator shall be
continuous with minimum number of backwashing operations.

The power consumption by ball recirculation pump during various operations shall be
minimum possible:

The quantity of cleaning balls wom out and / or lost, shall be minimum possible.

Operational Requirements.

The tube cleaning system and other accessories shall be designed for the following
operation modes :

Complete automatic start-up of tube cleaning system initiated by pressing the push
button (manual command).

Complete automatic shut-down of tube cleaning system with ball collection, effected by
the following :

¢ Push button (manual command).

+ Adjustable timer (after a defined cleaning period).

+ Ball monitoring system (when the number of oversized balls falls below a set
value).

Complete automatic backwashing of ball separator with ball collection, effected by the
following :

+ Differential pressure measuring system at a pre-determined differential across the
ball separating strainer/ screen.

+ Adjustable timer

+ Push button

Complete automatic emergency backwashing of ball separator with alarm indication,
effected by differential pressure measuring system.

Manuai operation for start-up, shut-down with ball collection backwashing of ball
separator, flushing of differential pressure measuring system etc,, in case of failure of
control system.

28 SY
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TILE : SPECIFICATION NO.PE-TS-999-165-N001
STANDARD TECHNICAL SPECIFICATION | VOLUME : ns
CONDENSER ON - LOAD TUBE CLEANING | SECTION: D
SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 00 | DATE :27.09.07
SHEET 3 OF 14

3..04.00

3.04.01

3.04.02

3.04.03
3.04.04

3.04.05

3.05.00

3.05.01

3.05.02

3.05.03

3.05.04

3.05.05

Ball Separator

Ball separator body shall be of rigid construction and shall be designed and
manufactured as per the applicable codes for pressure vessels. It shall house the
ball separating screen / strainer and shall have flanged inlet, outlet, ball extraction
opening and pressure measuring tappings eic. Body shall be designed and
manufactured as per the applicable codes for pressure vessels and to take care of
forces and moments as enclosed in the specification. However in no case thickness of
housing/body shall be less than the connecting pipe thickness as specified in data
sheet A

The ball separator shali be provided with manhole with bolted cover and sight glass
to observe its internals.

If specified in Data Sheet -A, ball separator body shall be Epoxy lined.

The ball seperating screen / strainer shall be designed for the maximum differential
pressure across the separator and shall be securely mounted in the body. Screen /
strainer shaft shall be sized adequately considering the overioading of screens /
strainer due to debris accumulation.

The ball separating strainers / screens shall have electric actuators for swivelling to
allow for their backwashing. Also suitable handwheels shall be provided to enable
manual swivelling of strainers / screens.

Ball Recirculating Pump

The ball recirculating pump shall be horizontal centrifugal type. The casing shall be
designed to withstand 1.5 times the shut-off pressure or twice the operating pressure,
whichever is higher.

The impeller shall be non-clog type and shall be contoured suitably to avoid damage
to the cleaning balls. The impeller shall be secured suitably to the shaft and shall be
retained against circumferential movement by keys, pins or lock rings. Loctite
compound shall be applied after tightening of locknuts to prevent dislocation of
impeller.

Replaceable type wearing ring shall be provided to prevent damage to the casing and
impeller.

Pumps shall be provided with mechanical seals to the extent feasible. f Gland
packing is provided it should be of good quality to be provided to prevent leakage of
water from pump glands.

Shatt size selected shali take into Consideration the critical speed which shall be away
from the operating speed as recommended in applicable codes / standards.
Renewable type fine finished shaft sieeves shall be integral with water thrower plates
at the end and the length must extend beyond the outer faces of gland packing so as
to distinguish between the leakage between shaft and the shaft sleeve and that
past the seals / glands.

2955

29,



C:\Users\60437 12\AppData\l oca Temp\WRENCHTEMP\109746 4\PE-TS-MOU-165-N001.pdf

HiftH

TITLE : SPECIFICATION NO.PE-TS-999-165-N001

STANDARD TECHNICAL SPECIFICATION | VOLUME : B

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 00 | DATE :27.08.07

SHEET 4 OF 14

3.05.06

3.05.07

3.05.08

3.05.09
3.05.10

3.05.11

3.05.12

3.05.13

3.05.14

3.05.15

3.06.00

3.06.01

Bearings of adequate design shall be provided for taking the entire pump load
arising from all probable conditions of continuous operation through its range of
operation. The bearings shall be designed on the basis of 20,000 working hours
minimum for the load corresponding to the duty point. Proper lubricating element
does not contaminate the liquid being pumped. Bearings shall be easily accessible
without disturbing the pump assembly

Stuffing box of suitable design to permit replacement of packing without removing any
part other than the gland shall be provided. The stuffing boxes shall be sealed /
cooled by the fluid being pumped.

Pumps shall be of self-lubricated, self - sealed and self-cooled type. All pipework,
fitters etc., for sealing, cooling and fubricating purpose shall be supplied and no
extemnal cooling/lubricating/sealing water will be supplied. Pump capacity shall take
into account the cooling/lubricating/sealing water requirement.

All rotating components shall be statically and dynamically balanced.

The pump shall be designed such that pump impeilers and other accessories of the
pump, are hot damaged due to flow reversal.

The pump shall be capabie of developing the required total head at rated capacity for
continuous operation. Also the pumps shall be capable of being operated to give
satisfactory performance at any point on the head Vs. flow characteristic curve over a
range or 40% of rated flow to 120 -130 % of rated flow.

The pump shall preferably be non-overloading type. The total head Vs. capacity curve
shall be continuously rising from the maximum flow point towards shut-off without
any zone of instability.

The pump shall run smoothly without undue noise and vibration. Peak to peak
vibration limits and noise level shall be within the acceptable values of applicable
codes/standards.

The pump and motor shafts shall be connected through a pin and rubber bush flexible
type of couplings. Suitable coupling guards shall be provided for the couplings.

The pump shall be capable of being started with discharge valve fully opened. Motor
rating shall be adequate for this condition. The output KW rating of the pump drive
motor shall not be less than the larger of the following :

a) Maximum power input to the pump over the entire range for maximum flow to
shut-off condition.

b) 125% of power input to the pump at duty point corresponding to 103% of the
rated speed.

Ball Collector

The body of the ball collector shall be designed to withstand 2.0 times the operating
pressure or 1.5 times the recirculating pump shut-off pressure, whichever is higher.

38 51
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The ball collector shall be designed and manufactured as per the applicable codes for
pressure vessels.

Ball collector shall be provided with an inspection window/sight glass for visual
inspection of the cleaning balls.

Ball collector shall be provided with suitable ports with covers for ball feeding and
removal.

The ball collector shall be provided with vent and drain connections with isolating
valves.

Provision shall be made in the ball collector for separating the undersized balls and
ball collector shall have a separate chamber for collecting the undersized balls.

. ¥ specified in Data Sheet -A, ball collector body shall be lined with suitable resilient

material. .
The differential pressure measuring system shall be provided with D.P. transmitter
,DPS & DPGof remote seal arrangement.

Differential Pressure Measuting System.

The ball separator shall be provided with a measuring system for differential pressure
across the ball separating strainer/screen, to check debnis accumulation and to
initiate ball catching and backwashing operations. This shall consist of a differential
pressure switch/transmitter for automatic backwashing operation, a differential
pressure guage for manual observation with adequate number of tappings with
isolating valves.

The contacts for differential pressure switch/transmitter and for differential pressure
guage shall be independent so that in the event of failure of one, the other is
available.

The differential pressure measuring system shall be with remote seal arangement .
Ball Monitorin tem

Ball monitoring system shall be provided for continuously monitoring the quantity and
size of the cleaning balls in circulation. The monitoring system shall perform the
following functions :

a) Continuously counting the oversize balls in circulation and giving an alarm calling
for investigation of ball losses, when the number of oversize circulating balls falls
below a set valve.

b) Continuously measuring the size of the balls in circulation and initiating the shut-
down of the tube cleaning system with alarm calling-for replacement of balls when
the number of oversized balls falls below a set valve.

¢) Bidder's if not manufacturing ball oversized monitor,can supply automatic ball
sorter in lieu of same for automatic sorting of the undersized balls.
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The monitoring system shall be of proven and reliable design and shall be complete
with necessary transducers, amplifiers, transmission lines, power cables and
electronic processor etc.

The electronic processor of the ball monitoring system shall be housed in the control
panel and shall consist the following : -

a) - Indicators for
¢ required basic ball charge.
¢ recirculating ball quantity.
¢ oversized ball quantity.

b) Time counters for
+ total cleaning system operating hours.
¢ cleaning system operating hours with sufficient number of oversized balls.

c) Recorder for ball consumption.
The ball monitoring system shall have provisions for self-testing and self-calibration.
Cleaning Balls

The sponge rubber cleaning balls shall be slightly oversized to the internal diameter of
condenser tubes and should be able to remove all fouling and scaling deposits in the
condenser tubes.

The specific gravity of the cleaning balls shall be such that good distribution of balls
across the tube sheet and cleaning of all tubes are ensured.

The composition of the cleaning balls shall be based on natural rubber and shall be
suitable for temperature upto 100°C. Hardness of the cleaning balls  shall be
compatible to tube material and corrosion/fouling behaviour. If cleaning balis consist
of abrasive coated balls, the abrasive material shall also be compatible for use with
the tube matenial.

Calculations and basis for selection of cleaning balls circulation quantity, type, size,
hardness, cleaning frequency etc., shall be furnished during contract stage.

Piping, Valves, Distributors and Injection Nozzles.

Interconnecting piping, valves, injection nozzles and other fittings shall be designed to
withstand 2.0 times the operating pressure or 1.5 times the pump shut-off pressure
whichever is higher.

Interconnecting piping shall be sized and routed optimally. Velocity in the pipe work
shall be less than 1.5 m/s for pump suction and less than 2.2 m/s in other pipe work.

Necessary isolation valves, vent and drain valves for various equipments shall be
provided. Valves shall conform to appropriate standards. Valves provided in ball
transport piping shall be ball type. Gland packing of all valve shall be of superior
quality to avoid leakage. All valves upto 150 Nb shall be ball valves. For higher sizes ,

32 5¢
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3,10.04

3.10.05

3.10.6
3.11.00
3.11.00

3.12.00

3.13.00

3.13.01.

3.13.02

3.13.03

3.14.00

3.14.01

gate / globe /B.F. valves shall be provided. All instrument valves shall be needle
valves.

Adequate number of ball injection nozzles shall be provided for proper distribution of
cleaning balls in condenser inlet. Ball injection nozzles shall be flanged type and shall
have two sets of flanges, one for connecting to ball transport pipe and other for
connecting to the stub on condenser inlet pipe for ease of removal during repairs or
checking.

Distributors ( if applicable) with sight glass shall be provided wherever ball transport
piping branching out or joining together for proper guidance of cleaning balls.

Type of valves shall be ball valves, no diaphragm type valve shall be used.

Actuators

Tube cleaning system shall be provided with actuators wherever necessary for various
automatic operations. The actuators shall be electric motor operated and shall meet
the requirements of the enclosed specification. The actuator shall be provided with
auxiliary handwheel for manual operation in-the event of control system failure.

Electric Motors

The drive motors for recirculating pump and differential pressure measuring system
flushing pump shall conform to the requirements of the enclosed specification.

Instrumentation_and Control System.

Complete instrumentation and control system for automatic operation of tube cleaning
system, protection, intefocking, indication / annunciation of differential pressure and
other malfunctions etc., shall be provided. This shall consist of adequate operational
hardware, local control panel { As applicable ) and interconnecting control and power
cabling between the control panel and vanous equipments in the tube cleaning system.

The control panel shall house all necessary instruments, indicating / annunciation
lamps, alarms, differential pressure indicator, timer, function selection switches, ball
monitoring system processor, relays, protection and interlocking systems, start / stop
push button etc., and shall be complete with internal wiring. The control panel shall
meet the requirements of the enclosed specification.

Pressure guages shall be provided at recirculating pump suction and discharge. All
instrumentation shall be of reputed make and shall meet the requirements of the
enclosed specifications.

Other Accessories.
Counter flanges, complete with gaskets, boits and nuts etc., shall be supplied for ball

separator inlet, outlet connections and all other terminal points Fabrication,
dimensions and drilling of the flanges shall conform to the codes/standards specified in

33 5‘7
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3.14.02

3.14.03

3.15.00

4.00.00

4.01.00

4.02.00

4.03.00

5.00.00
5.01.01

5.01.01

Data Sheet-A / Section -C.

Ball recirculating pump, ball collector with interconnecting piping and valves, shall be
mounted on a frame. For fixing the frame, necessary foundation plates, bolts, nuts
etc. shall be provided.

Suitable lifting arrangement shall be provided for various equipments of the tube
cleaning system, for handling during erection and maintenance.

Materials of Construction

Materials of various equipments in the tube cleaning system shall be corrosion
resistant and consistant with the fluid handled. However, material specification for
various components shall be equal to or superior to those specified in Data Sheet-A.

PAINTING

The surface preparation of the various equipments / components of the tube cleaning
system shall be done as per the standard mentioned in Data Sheet - A and shall
include the following :

a) Removal of oil, grease, dirt and swarf etc.

b) Removal of rust and scale etc.
c) Sand blasting / shot blasting.

All internal surfaces of the various equipments / components of the tube cleaning
system, which are subjected to immersion or water spray and which are not made of
stainless steel or other corrosion resistant materials after surface preparation, shall
be coated with epoxy paint of approved make and quality over a coat of zinc chromite
primer, unless otherwise specified in Data Sheet - A.

The extemal surfaces of the various equipments / components of the tube cleaning
system after surface preparation, shall be coated with synthetic enamel paint of

approved make and quality over two coats of red oxide primer, unless otherwise
specified in Data Sheet -A.

SHOP INSPECTION AND TESTS
General

Manufacturer shall conduct all tests and stage inspections as per the approved

3% Lo
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5.01.02

5.01.03

5.01.04

5.2.00

5.02.01

5.02.02

5.02.03

5.03.00
5.03.01

5.03.02

5.03.03

5.03.04

5.03.05

quality plan to ensure that the various equipments and other accessories of the tube
cleaning system shall conform to the requirements of this specification and of the
applicable codes / standards.

All materials used for manufacture Habrication of the various equipments of the tube
cleaning system shall be of tested quality. Relevant test certificates for chemical
analysis, mechanical tests and heat treatment shall be made available before the finai
shop inspection. In case the relevant test certificates are not available, the
manufacturer shall arrange to carry out the necessary tests as per the approved quality
plan and applicable codes at his cost for which samples shali be identified by BHEL'’s
representative.

All shop tests shall be conducted as per approved quality plan and test certificates /
reports for the same shall be furnished to BHEL for approval.

Qualification of welding procedures and welders shall be as per ASME B&PV code,
Section - IX / applicable codes.

Ball Separator

Chemical analysis, mechanical tests shall be carried out on materials used for body,
strainer / screen, strainer / screen shaft and other appurtenances as per the
applicable material specification standards.

Al butt welded joints shall be subjected to radiographic/ ultrasonic testing as per
applicable codes. However, all welded joints shall be subjected to 100% magnetic
particle / penetrant testing to ensure freedom from defects.

Strainer / screen shaft shall be subjected to ultrasonic test as per ASTM-A388 for
subsurface defects with acceptance norms as per ASME B&PV code, Section VI,
Division 1.

Ball Recirculating Pump

Chemical analysis, mechanical tests shall be carried out on materials used for casing,
impeller, shaft, sleeves, wear rings etc., as per the applicable material specification
standards.

The casting used for pump casing and impeller shall be sound, clean and free from
porosity, blow holes, hard spots, cold shuts, distortion and other harmfui defects. All
accessible surfaces of the impeller shall be subjected to penetrant test as per ASTM-
E165 for surface defects with acceptance norms as per ASME B&PV code, Section
VI, Division 1. No welding or repairs shall be carried out without prior permission of
BHEL.

Pump shaft and sleeves shall be subjected to ultrasonic test as per ASTM - A388 for
sub-surface defects and penetrant test after finish machining as per ASTM-E165 for
surface defects.

Wear rings shall be subjected to penetrant test as per ASTM-E165.

Pump impellers and rotor assembly shall be statically and dynamically balanced as

H(‘,’

35



C:\Users\6043712\AppData\locaRTemp\WRENCHTEMP\1097464\PE-TS-MOU-165-N001.pdf

TITLE : SPECIFICATION NO.PE-TS-999-165-N001

STANDARD TECHNICAL SPECIFICATION | VOLUME : nB

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM { Sponge Rubber Ball Type } REV.NO. 00 LDATE :27.09.07

SHEET 10 OF 14

5.04.00
5.04.01
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5.05.00
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5.05.04

5.06.00

5.07.00
5.07.01
5.07.02

5.07.03

5.07.04

5.07.05

per 1SO-1940

Ball Collector

Chemical analysis, mechanical tests shall be carried out on materials used for body
and other appurtenances / accessories as per the applicable material specification
standards.

All but welded joints shall be subjected to radiographic / ultrasonic testing as per
applicable codes. However, all welded joints shall be subjected to 100% magnetic
particie/ penetrant testing to ensure freedom from defects.

Piping, Valves, Distributors, and Injection Nozzles.

Chemical analysis, mechanical tests shall be carried out for materials used for
piping, fittings, valves, distributors and injection nozzles.

All welded joints of distributors & injection nozzles shall be subjected to penetrant test
as per ASTM-E165 for surface defects with acceptance norms as per ASME B&PV
code, Section Vill, Division 1.

inspection and testing of valves including leakage test shall be carried out as per the
requirements of the applicable standards. Valve stem and ball shall be subjected to
penetrant test as per ASTM-E165.

All maternials for various nozzles, stubs, gaskets, nuts, bolts etc. shall be of tested

quality and correlating test certificates for chemical and mechanical properties shall
be furnished.

Rubber Lining {as applicable)

Rubber fining shall be subjected to surface crack test, 100% spark and hardness tests
and shall be checked for layer thickness, defects etc.

Flanges
Chemical and mechanical test certificates shall be fumished for flange materials.

In case of fabricated flanges, all the welds shall be subjected to 100% radiography
as per ASME B&PV code, Section VIII, Division 1.

In case of forged flanges, uitrasonic testing shall be carried out as per ASTM-A 388.

If the thickness of the plate used for flanges is 40mm or more, the same shall be
checked ultrasonically as per ASTM-A435 to demonstrate the absence of lamination
and lack of fusion etc.

Flanges shall be checked for edge preparation, fit up and satisfactory working with
matching parts.
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5.12.03
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6.00.00

Dimensional Checks.

Dimensional checks for various equipments/components of the tube cleaning system
shall be carried out as per assembly drawing approved by BHEL. Alignment and fit up
of movable parts shall be checked.

Hydrostatic Test

Hydrostatic test shall be conducted on various assemblies / equipments / components
of the tube cleaning system at a pressure of 1.5 times and design pressure. The
duration of the test shall be minimum 30 minutes.

Leakage Test

Leakage test shall be conducted at the design pressure on all assemblies of the tube
cleaning system to demonstrate that the assemblies are leak tight and no water
seepage shall take place at various nozzles and valve connections.

Performance Test on Recirculating Pump

Performance test on recirculating pump with drive motor shall be conducted as per
BS-599 / ASME PTC 8.0. Performance curves i.e.; discharge flow Vs head, discharge
flow Vs power consumption and discharge flow Vs efficiency shall be plotted and
acceptance norms shall be as per BS-599 / ASME PTC 8.0. Vibration and noise shall
be measure and acceptance norms shall be as per Hydraulic Institute (USA)
standard.

Functional Tests

Various assembles / equipments / components of the tube cleaning system shall be
subjected to functional tests and the following shall be checked.
Smooth and free operation of all movable parts.

Interlock and sequential operation.
Satisfactory operations of ball monitoring system.

Satisfactory operations of actuators torque switches, limit switches etc.

JESTING AT SITE

After completion of installation at site, the tube cleaning system will be tested to
check that the tube cleaning system performance meets the requirements of this
specification. Rectification of all defects shall have to be done by the supplier at no
extra cost to the owner / purchaser. However, the owner / purchaser reserves the
right to reject the equipments / parts not meeting the requirement if the deficiency still
persists.

2+ 68
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7.0.0

7.01.00

7.02.00

7.03.00

Performance Guarantee and Bid Evaluation criteria for Condenser on Load Tube
Cleaning System.

The Tube Cleaning Systems shall be guaranteed to meet the performance
requirements specified in Section-D , Data Sheet A and Guarantee schedule and also
for trouble free operation after commissioning. Schedule of performance guarantees
(enclosed in Volume [li) duly filled and signed shall be furnished with the bid.

The Performance guarantees of equipments shall stand valid till the satisfactory
completion of performance testing & its acceptance by BHEL/ Customer. If the
guarantee period specified in the Commercial Specification is higher, same shall
prevail.

Performance Parameters to be guaranteed by bidders shall be as under :

i) Pressure drop in ball separator in clean condition viz. after back washing.
i) Percentage recovery of balls (min. 95% recovery)
ii) Life of Sponge Rubber Ball (Min. 4 weeks)

Bidder to note that bids shall be evaluated on account of pressure drop across ball
collecting strainer (in clean condition) and liquidated damages on account of not
meeting the same during PG test shall be in accordance with following :

A) Bid Evaluation Criteria & Liquidated Damages:

The bids received shall be evaluated for Pressure drop across balls collecting
strainers :

e The permissible limit of pressure drop across balls collecting strainers in clean
condition shall be 0.15 MWC.

o |f the pressure drops quoted are higher than above limit, the bids shall be
technically loaded @ indicated in Data Sheet A .

« However no advantage shall be given for pressure drops quoted less than
above permissible limit.

e The maximum acceptable limit for pressure drop across balls collecting
strainer shall be (with technical loadings) 0.2 MWC.

The bids will be technically rejected for pressure drops quoted higher than
above maximum limit.

e The guaranteed pressure drops shall be demonstrated at site by bidder and if
found higher shall be subject to LD @ twice the bid evaluation factor as above.

OtherGuaranteed Parameters to be demonstrated at site

i) Life of sponge rubber balls shall be minimum 4 weeks.
if)y Percentage recovery of balls shall be minimum 95%.

2 4y
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Any deviation to above balls life and percentage recovery will not be accepted.

Bidder to indicate the life of sponge rubber ball and nos. of balls lost during 1000 hours
of plant operation in the Guarantee schedule and shail demonstrate same at site.

In case the successful bidder fails to demonstrate any of these parameters he shall
carry out modifications at his own cost, to purchasers approval.

in case bidder fails to demonstrate above parameters to purchaser’s satisfaction even
after modification camied by him at site, the purchaser has the right to reject the

equipment out rightly.
UALITY ASSURANCE & QUALITY PLAN

The tube cleaning system and other accessories to be supplied, shall have assured
quality and workmanship.

Typical quality plans are enclosed herewith this specification for bidder’s guidance.
The bidder shall furnish his own quality plan based on materials, equipments and
components of the tube cleaning system being offered.

NAME PLATE AND TAG NUMBERS

Ball separator, recirculating pump, ball collector shall be provided with a permanently
attached brass or stainless steel plate indicating the following details :-

a) Design and maximum flow rates.
b) Design and test pressures.

c) Design temperature.

d) Empty and operating weights.

Each valve in the tube cleaning system shall be provided with a name plate indicating
the following :-

a) Service.

b) Design and test pressures.

c) Maximum flow and flow direction.
d) Size.

e) Tag Number.

Tag Numbers will be indicated on the drawings submitted for approval during
contractstage.

Each motor shall be provided with a name plate indicating the following details :
a) Supply conditions.

b) KW Rating.
c) Make.

oS
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10.00.00 DRAWING, DATA & INFORMATION TO BE SUBMITTED AFTER THE AWARD QF
CONTRACT.

The drawings, data and other documents as required in Data Sheet—C shall be
fumished after the award of contract.
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1.01.00
1.01.01
1.01.02

1.01.03
1.02.00

1.02.01

1.02.02

12.2.03
1.02.04

1.02.05

1.26

1.02.07

DRAWING, DATA & INFORMATION TO BE SUBMITTED AFTER THE AWARD OF
CONTRACT.

After the award of contract, the following drawings, data and information is to be
submitted for review / approval of BHEL as per the distribution schedule given in
Section - C.

Within 2 (two) weeks of the date of LOI, the following shall be submitted,
Data sheet (s) - B.

Final versions of the following drawings to enabie BHEL to finalise the layout and to
design foundations and structures :-

a) General arangement / installation drawings of ball separator, ball recirculating
unit, control panel each complete with all accessories, incorporating the principal
dimensions and weights of equipment offered, size and location of various
nozzle connection, supporting arrangement (wherever applicable) and scope of

supply etc.

b) Foundation arrangement drawings (wherever applicable) showing ioad data on
supports, size and location of anchor bolts etc.

c) General arrangement drawing indicating the layout of the equipments and
interconnecting piping with pipe supports.

Bar chart and inspection schedule.

Within the stipulated time period as per Vendor's drawing /document list, the following
shall be submitted.

Cross Sectional/ detailed drawing of ball separator, recirculating pump, ball collector,
differential pressure measuring system, ball monitoring system distributors, injection
nozzles actuators, motors, control panel etc, indicating bill of quantities and materials
of construction.

Final versions of calculations and basis for selection of cleaning balls circulation
quantity, type, size, hardness, cleaning frequency etc.

Flow and control logic diagrams for various operations of the tube cleaning system.

Detailed schedule of valves indicating Tag numbers, type, make size, pressure and
temperature ratings, materials etc.

Detailed schedule of instruments indicating tag numbers, type, make, materials , of
construction, range and accuracy efc.

Detailed schedule of piping and fittings indicating sizes, materials, maximum working
pressure and temperatures etc.

Control panel layout and list of instruments provided on control panel.

A&é}
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1.02.08 List of annunciations, protections and interlocks provided.

1.02.09 Detailed drawings of flanges.

1.02.10 Ball recirculating pump performance characteristic curves.

1.02.11 Write-up and instruction manuals for erection, operation and maintenance.
1.02.12 Storage instructions.

1.02.13 Vendor to send 3 sets of final documents (O&M manual, GA drg, P&ID) direct to site
under intimation to PEM.

G:\MSEWSH\STSCOTCS . RTF
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GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
VOLUMENO. : 1I-B
FOR SECTION . D

REV NO. : 00 DATE :28.01.10

LV MOTORS SHEET : 1 OF 4
1.0 INTENT OF SPECIFIATION
The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (L'V) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.
Motors having a voltage rating of below 1000V are referred to as low voltage (V) motors.
2.0 CODES AND STANDARDS
Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:
1S:325 Three phase Induction motors
IS : 900 Code of practice for installation and maintenance of induction motors
1S: 996 Single phase small AC and universal motors
IS: 4722 Rotating Electrical machines
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines
1S: 4728 Terminal marking and direction of rotation rotating electrical machines
IS: 1231 Dimensions of three phase foot mounted induction motors
IS: 8789 Values of performance characteristics for three phase induction motors
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment
IS: 2148 Flame proof enclosures for electrical appliance
IS: 5571 Guide for selection of electrical equipment for hazardous areas
IS: 12824 Type of duty and classes of rating assigned
IS: 12802 Temperature rise measurement ofr rotating electrical machnines
I8: 12065 Permissible limits of noise level for rotating electrical machines
IS: 12075 Mechnical vibration of rotatinf electrical machines
In case of imported motors, motors as per IEC-34 shall also be acceptable.
3.0 DESIGN REQUIREMENTS
3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A
32 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.
33 Starting Requirements
3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.

Y
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3.33

34

3.4.1

352

4.0

4.1

42

The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

i) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. {not to be repeated in the second successive hour)

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
sutable fro mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional

auto bus transfer.

Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand tran51ent
torque under above condition.

Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES
Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to IC-0141 or IC-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

Motors shall be designed with cooling fans suitable for both directions of rotation.

9¢
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4.4.

4.5

4.6

4.7

4.7.1

4.7.2

4.7.3

4.7.4

4.7.5

4.77.6

4.7.7

4.7.9

4.8

4.7.8.

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the

motors.
Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with

facility for drainage at the lowest point.

In case Class ‘F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
1S:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise statedin Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be
positioned on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or VW & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size
given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.

1P
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4.9
49.1
4.9.2

493

494

4.9.5

49.6

4.9.7

5.0

5.1

52

5.3

54

6.0

General
Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is
20K gs. and above.

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per IS: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
c) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage.

ii) Speed vs. time at rated voltage and minimum starting voltage.

iii) Torque vs. speed at rated voltage and minimum voltage.
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.

¢




CLAUSE NO. TECHNICAL REQUIREMENTS e
+
) MOTORS

1.00.00 GENERAL REQUIREMENTS

1.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
Centigrade and relative humidity of 85% (at 40 deg C) shall be considered. The
equipment shall operate in a highly poliuted environment.

1.02.00 All equipments shall be suitable for rated frequency of 50 Hz with a variation of +3%
& -5%, and 10% combined variation of voltage and frequency uniess specificaily
brought out in the specification. :

1.03.00 Contractor shali providé fully comqatab!e electrical system, equ;pments accessones

: ‘and services.

1.04.00 All the equipment, material and systems shall, in general, conform fo.the latest
edition of relevant National and intemnational Codes & Standards, especsally the
Indlan Statutory Regulattons .

1.05.00 The auxiliary AC voltage supply arrangemem shall have 11kv, 3.3 kV and 415V
systems and DC voltage shall be 220 V. It shall be de5|gned to llmlt voltage
variations as given below under worst operating condition :

(a)' 11kVv, 3.3 kV " +/- 6%

(b) 415/240v = : +/- 10% —

(c) 220VDC : . -15% to +10%.  However ‘the nominal
continuous DC power supply shall be 242V.

1.06.00 The voltage level for motors shall be as follows :- .

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

¢} Above 200KW and upto 1500 KW: 3.3 kV

d) Above 1500 KW STk

1.07.00 Fault leve! shall be limited to 40kA RMS for 1 second for 11kV & 3.3 kv system and
45 kA RMS 1 second for 415V system. 415V system shall be solidly grounded and
220 VDC system shall be isolated type.

1.08.00 Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.

1.09.00 The responsibility of coordination with electrical agencies and obtaining all

necessary clearances shall be of the contractor.

LARA STPP, STAGE- (2X800 MW)

DARLIPALI STPP, STAGE-I (2X800 MW) TECHNICAL SPECIFICATION SUB-SECTION-8-2 PAGE

GAJMARA STPP, STAGE- (2X80D MW) SECTION-VI
KUDGI STPP, STAGE- (3X800 MW) _ eARTS MOTORS 10F 10

STEAM TURBINE GENERATOR PACKAGE
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CLAUSE NO.

3) Crane duty motors

3.00.00 TYPE

3.01.00 AC Motors:

requirement.
3.02.00° DC Motors
4.00.00 RATING -

2) Single phase AC molors

5) Energy Efficient motors

IS:¢ 96, IEC:60034

1S:..177, IEC:60034

4§ .DC motors/generators. ... ~..o... . =18u722

Shunt wound.

1S 12615, IEC:60034-30

- b
TECHNICAL REQUIREMEN 'S NTPG
1.10.00 Degree of Protection
Degree of protection for various enclosures as pe: 1S:4691, IEC60034-05 shall be as
follows :-
i}  Indoor motors - P 5¢
ii)  Outdoor motors - P 5.
iii) Cable box-indoor area - P 5
iv) Cable box-Outdoor area - P55
2.00.00 CODES AND STANDARDS
1)  Three phase induction motors - 1S:225, IEC:60034

-a) ~ Squirrel cage’ iriduction motor suitable for ¢ irect-on-lirie starting. ~—~ ~ -

b) Continuous duty LT motors upto 160 KW Output rating (at 50 deg.C ambient
temperature), shall be Energy Efficient motors, Efficiency class-Eff 1,
conforming to'IS 12615, or High efficiericy {IE2) as per IEC:60034-30.

c) Crane duty motors shall be slip ring/ squiTel cage Induction motor as per the

(a) Continuously rated (S1). However, crane motors shall be rated for S4 duty,
40% cyclic duration factor.

(b) Whenever the basis for motor ratings are not specified in the corresponding
: “mechanical specification sub-sections, maximum continuous motor ratings
shall be at least 10% above the maximum load demand of the driven

LARA STPP, STAGE (2X800 MW)

DARLIPALI STPP, STAGEH (2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEA (2X800 MW) SECTION-VI S one ror e
KUDG! STPP, STAGE (3XE00 MW) .. PARTS
STEAM TURBINE GENERATOR PACKAGE .o
L
289 . teo
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CLAUSE NO.

TECHNICAL REQUIREMENTS e

5.00.00

| 6.00.00

6.01.00

6.01.01
6.01.02
-6.01.03

6.01.04

6.02.00

6.02.01
6.02.02

6.03.00

equipment under entire operatnng range lnciudmg voltage and frequency
variations. :

(c)  For BFP motors starting MVA shall be restricted to 80 MVA.
TEMPERATURE RISE

Air cooled motors '

70 deg. C by resistance method for.both thermal ciass 130(B) & 155(Fi insulation.
Water cooled .

80 deg. C over inlet cooling water temperature mentioned elsewhere, by reS|stance
method for both thermal class 130(B} & 155(F) insulation.

OPERATIONAL REQUIREMENTS

Startlng Tame

For motors with starting time upto 20 secs. at minimum permissible voltage dunng
starting, the locked rotor withstand time under hot condition at highest vollage limit
shall be at least 2.5 secs. more than stamng time. .

For motors with starﬁng time more than 20 secs. and upto 45 secs.”at minimum
permissibie voltage during starting, the locked rotor withstand time under hot
condition at highest voltage limit shall be at least 5 secs.-more than starting time. -

For motors with starting time more than 45 secs. at minimum permissible voltage
during starting, the locked rotor withstand time under hot condition at highest voltage
limit shall be more than starting time by at least 10% of the starting time. -

Speed switches mounted on the motor shaft shall be provided in cases where above
requirements are not met. -

Torque Requirements

Accelerating torque at any speed with the lowest permissible starting voitage shall
be at least 10% motor full load torque.

Pull out torque at rated voltage shall not be less than 205% of full load torque. It
shall be 275% for crane duty motors.

Starting voltage requirement
(a) 85% below 110 KW |

{b) 80% from 110 KW to 200 KW

| : l
LARA STFP, STAGEJ (ZX800 MW) -
DARLIPALI STPP, STAGE- (2X800 MW) TECHNICAL SPECIFICATION :
GAJMARA STPP, STAGEH [2XB00 MW) SECTIONWI B B2 e
KUDGI STPP, STAGE- (3X800 MW) _ . PART-8

STEAM TURBINE GENERATOR PACKAGE
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CLAUSE NO.

TECHNICAL REQUIREMENTS

[

7.00.00

7.01.00

7.02.00

7.04.00

{a)  Fueloil area

(b).'“ .Hydrc‘)gen generation

70500

(c) 85% above 200 KW to 1000 KW

(d) 80% from 1001 KW to 4000 KW
(e)- 75% above 4000KW

Except AOP & JOP motors running on D.G emergenc/ supply, starting voltage shali
be 80%.

DESIGN AND CONSTRUCTIONAL FEATURES

Suitable single phase spacé. heaters shall be providi:d on motors rated SOKW and
above to maintain windings in dry condition when motor is standstill. Separate
terminal box for space heaters & RTDs shall be prov ded. However for flame proof

motors , space heater terminals inside the main termir al box may be acceptable.

All motors shall be either Totally enclosed fan cooled 1 TEFC) or totally enclosed tube
ventilated (TETV) or Closed air circuit air cooled (1>ACA) type. However, motors
rated 3000KW or above can be Clesed air circuit wat:r cooled (CACW). CW motors
can be screen protected drip proof (SPDP) type. Motors and EPB located in

hazardous dréas shall have flame proof "énclostin:s conforming to 1S:2148 as"

detailed below N _
: .Group - 1B
:Group -lc (or G-oup-l, Div-ll as per-plant area

. NEC) or (Class-1, Group-B, Div-ll as per NEMA
- IEC60034) '

"Winding and Insulation

(a) Type Non-hygroscopic, oil resistant, flame resistant

Two hot starts in succession, with motor
" initially at normal running temperature.

(b) Starting duty

(c) 11kV & 3.3 kv AC

motors * Thermal class 155 (F) insulation.

The winding insulation process shall be total
. Vacuum Presure )mpregnated i.e resin poor
T~method. The lightning Impulse & intertum

insulation surge withstand level shail be as
. per IEG-60034 part-15

(d)  240VAC, 415V AC" : Thermal Class(B ) or better

& 220V DC motors .

Moators rated above 1000KW shall have insulated bearings to prevent flow of shaft
currents.

LARA STPP, STAGE- (2X800 MW)
DARLIPALI STPP, STAGE- (2X800 MW) TECHNICAL SPECIFICATION -
GAJMARA STPP, STAGE- (2X800 MW) SECTION-VI suaﬁg;g::-a.z ":)AFG‘ED
KUDG! STPP, STAGE-) (3X800 MW) - " PARYB
 STEAM TURBINE GENERATOR PACKAGE
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CLAUSE NO.
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TEC!"IN!CAL_R.EQUIREME 153 NTPC ||

s

7.05.00

7.06.00

7.07.00

7.08.00

7.09.00

7.10.00

7.12.00

7.13.00

7.14.00
7.15.00

8.00.00

74100

Motors with heat exchangers shall have dial type thermometer with adjustable alarm

contacts to indicate inlét and oullé} primary air temperature.

Noise level for all the motors shall be limited to 85dB(A) except for BFP motor for
which the maximum limit shall be 90dB(A). Vibration shall be limited within the limits
prescribed in 1S:12075 / 1EC 60034-14 . Motors shall withstand vibrations produced
by driven equipment. HT motor bearing housings shall have flat surfaces, in both X
and Y directions, suitable for moyhting 80mmX80mm vibration pads.

In HT motors, at least four numbers simplex / two numbeys duplex . platinum
resistance type temperature detectoré shall be provided in. each phase stator
winding. Each bearing of HT motor shall be provided with dial type thermometer with
adjustable alarm contact and preferably 2 numbers duplex platinum resistance type
temperature detectors.

Motor body shall have two earthing points on opposite sides.

HT motors can be offered with either elastimould termination or dust tight phase
separated-double-walled {metallic as-well as insulated" barrier) cable boxes. in-case
elastimould terminations are offered, then protective cover and trifurcating sleeves
shall also be provided. In case cable box is offered, then Employer shall provide
termination kit. Removable gland' plates of thickness 3 mm (hot/cold rolled sheet
steel) or 4 mm (non- magnetic material for single core cables) shall be-provided in- |-
case of cable boxes. ' :

The spacing between gland plate & centre of terminal stud shali be as per Table-l.

All motors shall be so designed that maximum inrij_sh currents and locked rotor and
pullout torque developed by them at extreme voltage and frequency-variations do
not.endanger the motor and driven.equipment. .

The motors shall be suitable for bus transfer schemes provided on the 11kV 3.3kV
/415V systems without any injurious effect on its life.

For motors rated 2000 KW & above, neutral current transformers of PS class shall
be provided on each phase in a separate neutral terminal box.

11kV and 3.3 kV motor Terminal Bbx shall be suitable for fault level of 750MVA for
0.12 sec and 250 MVA for 0.12 sec respectively. Elastimould termination kit shail be
suitable for fault level of 25 KA for 0.17 seconds.

The size and number of cables (for HT and LT motors) to be intimated to the
successful bidder during detailed engineering and the contractor shall provide
terminal box suitable for the same.

The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the
following (without any further tolerance) except for BFP motor.

LARA STPP, STAGE- (2X800 MW)

DARLIPALI STPP, STAGE-) {2X800 MW) TECN'NICAL SPECIFICATION
GAJSMARA STPP, STAGE- (2X800 MW) SECTION-W) s”“ﬁg%‘:;“‘z 5‘3;55
KUDGI STPP, STAGE- (3X800 MW) PART-B
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10.00.00
10.01.00

10.01.01

10.01.02

10.01.03

10.01.04

(@) Below 110KW 1100
(b) From 110 KW & upto 200 KW : 9.0
{c) Above 200 KW-& upto 1000KW 10.0
(d) From 1001KW & upto 4000KW : 9.0
(e) Above 4000KW . . .6t065
TYPE TEST
HT MOTORS
. . \ .t .
The contractor shall carry out the type tests as listed in this specification on the
equipment to be supplied under this contract. The bidder shall indicate the charges
for each of these type tests separately in the relevant schedule of Section - Vii-
(BPS) and the same shall be considered for the evaluation of the bids. The type

tests charges shall be paid only for the test(s) actually conducted successfully under
this contract and upon certification by the employer's engineer.

The type tests shall be carried out in presence of the employer’s representative, for
which minimum 15 days notice lshall be given by the contractor. The contractor shall
obtain the employer's approval for the type test procedure before conducting the
type test. The type test procedure shali clearly specify the test set up,

instruments to be used, procedure, acceptance norms, recording of different
parameters, interval-of recording, precautions to be taken etc. for the type test(s) to

" Bé'carried out.”

In case the contractor has conducted such specified type test(s) within last ten years
as on the date of bid opening, he may submit during detailed engineering the type
test reports to the owner for waival of conductance of such test(s). These reports
should be for the tests conducted on the equipment similar to those proposed to be
supplied under this contract and test(s) should have been either conducted at an
independent laboratory or shouid have been witnessed by a client. The owner
reserves the right to waive conducting of any or all the specified type test(s) under
this contract. In case type tedts are waived, the type test charges shail not be
payable to the contractor. . :

Further the Contractor shall only submit the reports of the type tests as listed in
"LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED"and carried
out within last ten years from the date of bid opening. These reports

should be for the test conducted on the equipment similar to those proposed to be
supplied under this contract and the test(s) should have been either conducted at an
independent laboratory or shoukd have been witnessed by a client. However if the

LARA STPP, STAGE (2X800 MW) _
DARLIPAL) STPP, STAGE- (2X800 MW) TECHNICAL SPECIFICATION
. GAJMARA STPP, STAGE- (2X800 MW) SECTION-V)
KUDG! STPP, STAGE- (3X800 MW) PART-8
STEAM TURBINE GENERATOR PACKAGE .
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contractor is not able to submit report of the type test(s) conducted within last ten
years from the date of bid opening, or in the case of type test report(s) are not found
to be meeting the specification requirements, the contractor shall conduct all such
tests under this contract at no additional cost to the owner either at third party lab or
in presence of client/owners representative and submit the reports for approval.

10.01.05 LIST OF TYPE TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT

motor :

(a) No load saturation and loss curves upto approximately 115% of rated voltage

{b) Measurement of noise at no load.

{c) Momentary excess torque lest (subject to test bed constraint). :

(d) Full ioad test(subject to test bed constraint)

(e)  Temperature rise tesi at rated conditions. During heat run test, bearing | -7
temp., winding temp.,coolant flow and its temp. shall also be measured. In
case the temperature rise test is carried at load other than rated load,
specific approval for the test method and procedure is required fo be
obtained. Wherever ETD's are provided, the temperature shall be measured
by ETD'; also fpr the record purpose. o

) Lightning Impulse withstand test on the sample coil shall be as per clause

B R no. 4.3 IEC-60034, part-15

(9) Surge-withstand test oh intertirn"insulation shall be as ‘pér clause no. 42of |~

|EC 60034, part-15 ’
10.01.06 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The following type fest reports shial be submitted for each type and rating of HT motor

(a) Degree of protection test for the enclosure followed by IR, HV and no load
run test.’

{b) Terminal box-fault level withstand iest for each type of terminal box of HT
motors only.

10.02.00 LT Motors
10.02.01 LT Motors supplied shail be of type tested design. During detailed engineering, the

contractor shall submit for Owner’s approval the reports of all the type tests as listed
in this specification and carried out within last ten years from the date of bid opening.

LARA STPP, STAGE- {2X800 MW)
DARLIPALI STPP, STAGE-! {2X800 MW) TECHNICAL SPECIFICATION
GAIMARA STPP, STAGE- (2X300 MW) SECTION-VI !

KUDGI STPP, STAGEH {3X800 MW) * PART8 © .MOTORS 7OF 10
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10.02.02

10.02.03

10.03.00

7. High voltage test . -

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

However if the contractor is not able to_submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test report(s)
are not found to be meeting the specification requirements, the contractor shall
conduct all such tests under this contract at no additional cost to the owner either at
third party lab or in presence of client/owners representative and submit the reports
for approval. : .

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of
LT motor of above 50 KW only

1. Measurement of resistance of windings of stator and wound rotor.
2. : No load test at rated vo!téi.;e to determine input current power and speed -
3 Opgn cjrcuit voltage ratio of wound rotor motors in' case of Slip ring motors}
4. - Full load test to determine efficiency mﬁer factor and slip .
5.  Temperature rise test . -

:..|.B:....; Momentary excess torqué test.

8.  Testfor vibration severity of motor.

9. Test for noise levels of motor(Shall be fimited as per clause no 7.06.00 of this
section) -

10.  Test for degree of protectipn and -
1. Overspeed test.

12. " - Type test reports for motors located in fuel oil area having flame proof
enclosures as per IS 2148 / IEC 60079-1

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

price.

LARA STPP, STAGEX (2XB00 MW)

OARLIPAL! STPP, STAGE-! (ZX800 NW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEA (2X800 MW) .SECTION-VI sus-:ggg:—a-z s?rcfo

KUDGI STPP, STAGE- (3X800 MW) PART-8
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10.04.00

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 highiighted on the endorsement sheet.

TARA STPP, STAGEJ (3X800 MW)
DARLIPAL) STPP, STAGE-! (2X300 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE (20800 MW) SECTIONVI susﬁg%l'(::-a-z 9':)‘;,"‘:)
KUDGI STPP, STAGE-! {3X300 MW) : PART-B
STEAM TURBINE GENERATOR PACKAGE P
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TABLE -}

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS

Motor MCR in KW . ‘Minimum distance between céntre of
. stud and gland plate in mm
UP to 3 KW - ' As per manufacturer's practice.
Above 3KW -uplo 7KW~ | 85
.{ Above 7 KW - upto 13 KW ’ _ 115
Above 13 KW - upto 24 KW - 167
Above 24 KW - upto 37 KW " | , 196
Above 37 KW - upto 55 KW : . 249
Above 55 KW -upto 90 KW . B - 277
Above 90 KW - upto 125 KW 331
Above '525 KW-upto 200 KW | i , 203

For HT motors the distance between giand plate and the terminal studs shall not be
less than 500 mm. . .

PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:
| NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with lugs
installed shall be as foliows:

Motor MCR in KW Clearance
UP to 110 KW L 10mm
Above 110 KW and upto 150 K\LI 12.5mm
Above 150 KW 19mm

LARA STPP, STAGE (2X800 MW)
DARLIPALI STPP, STAGE- (2X300 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE- (2X300 MW) SECTION-V)

KUDGI STPP, STAGE-! (3X800 MW) . PART-B

STEAM TURBINE GENERATOR PACKAGE - '
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L.T. POWER CABLES
i
LARA SUPER THERMAL PQWER PROJECT, STAGE] (2X800 MW) — :
DARLIPALI SUPER THERMAL POWER PROJECT, STAGE- (2X800 MW) TN P ECIPICATION
GAJMARA SUPER THERMAL POWER PROJECT, STAGE (2X800 MW) | oot
KUDGI SUPER THERMAL POWER PROJECT, STAGEH (3XB00 MW)
STEAM TURBINE GENERATOR PACKAGE
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TECHNICAL REQUIREMENTS NTPC
I LT POWER'CABLES
1.00.00 CODES & STANDARDS
1.01.00 All standards, specifications and codes of practice referred to herein shall be the

1S:1554 - | PVC insulated (heavy duty) electric cables for wbrking
voltages upto and including 1100V. .
IS : 3961 Recommended current ratings for cables
1S : 3975 Low carbon galvanised steel wires, formed wires and.itapes
for armouring of cables.
155831 PVC insulation and sheath of electrical cables.

IS: 8130 Conductors for insulated electrical cables and flexible cords.
IS : 10418 Specification for drums for efectric cables.
11S:10810 Methods of tests for cables.
ASTM-D -2843  Standard test method for density of smoke from the burning
or decomposition of plastics.

IEC-754 Tests on gasies evoived during combustion of electric
(Part-1) cabies.
IEC-332 Tests on electric cables under fire conditions. Pan-3: Tests

latest editions including all applicable official amendments and revisions. In case of
conflict between this specification and those (IS : codes, standards, etc.) referred to
herein, the former shall prevail. All the cables shall conform to the requirements of
the following standards and codes. ' :

IS:7098 (Part-l)  Cross linked polyethylene insulated PVC sheathed cables for
. ..working voltages upto and including 11Q0V. __ . ... .. ..

on bunched wires or cables (Category-B).

o

. -

L
LARA STPP, STAGE (2X800 MW) N .
DARLIPAU STPP, STAGE- (2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEH (2X800 MW) SECTION-VI Lﬁ"g:jg'g:f“ b sgi
KUDGI STPP, STAGE-! (3X800 MW) . PART-B -
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2.00.00 TECHNICAL REQUIREMENTS

2.01.00 The cables shali-be suitable for laf(ing on racks, in ducts, trenches, conduits and
under ground buried installation with chances of flooding by water.

2.02.00 ‘Cables shall be flame retardant, low smoke (FRLS) type designed to withstand alf
.mechanical, electrical - and thermal. stresses developed under steady state and
transient operatrng conditions as specified elsewhere in this specification.

2.03.00 Aluminium conductor used in power cables shall have tensile strength of more than
100 N/ sq.mm. Conductars shall be stranded.

2.04.00 XLPE insulation shall be suitable for a continuous conductor temperature of 90 deg.
C and short circuit conductor temperature of 250 deg C. PVC insulation shall be
suitable for continuous conductor temperature of 70 deg C and short circuit
conductor temperature of 160 deg. C.

2.05.00 The cable cores shall be laid up with fillers between the cores wherever necessary

1 It shail not stick to insulation and inner sheath. All the cables, other than single core
unarmoured cables, shall have distinct extruded PVC inner sheath of black colour as

PeriS: 5831, - e o oo el el

2.'06.00 For single core annoured'cables, armouring shall be of aluminium wires/ formed

3 Calculated nominal dia.

wires, . For.multicore. _armoured,_cables, armouring shall be of galvanised steel as
follows :

Size and Type of armour
of cable under armour .- : -

Upto 13 mm 1.4mm dia GS wire

Above 13 & upto 25mm * 0.8 mm thick GS formed wire / 1.6 mm dia GS wire
Above 25 & upto 40 mm 0.8mm thick GS formed wire / 2.0mm dia GS wire
Above 40 & upto 55mm 1.4 mm thick GS formed wire /2.5mm dia GS wire

Above 55 & upto 70 mm 1.4mm thick GS formed wire / 3.15mm dia GS wire

Above 70mm 1.4 mm thick GS formed wire / 4.0 mm dia GS wire

i

LARA STPP, STAGE (2XB800 MW)

DARLIPAL STPP, STAGE-} (2X800 MW) “TECHNICAL SPECIFICATION =
GAJMARA STPP, STAGE- {2X800 MW) SECTION-VI Li“::jg:g::’g PAGE
KUDG1 STPP, STAGE-) (3X800 MW) PART-8 -T. LES 20F38
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2.06.01 The aluminium used for armouring shall be of H4 grade: as per IS: 8130 with
maximum resistivity of 0.028264 ochm mm?® per meter at 20 deg C. The sizes of
aluminium armouring shall be same as indicated above for galvanized steel.
2.06.02 The gap between armour wires / formed wires shall not exceed one armour wire /
formed wire space and there shall be no cross over / over-riding of armour wire /
-formed wire. The minimum area of coverage of armouring shalil be 90%. The
breaking load of armour joint shall not be less than 95% of that of armour wire /
formed wire. Zinc rich paint shall. be applied on armour joint surface of G.S.wire/
formed wire. ’ :
2.07.00 Outer sheath shall be of PVC as per IS: 5831 & black in colour. In addition to
meeting alil the requirements of indian standards referred to, outer sheath of all the
cables shali have the foliowing FRLS.properties. S
{a.) Oxygen index of min. 29 (as per IS 10810' Part-58)..
.| (6.) Acid gas emission of max. 28% (as per IEC-754-1). - 7
(c.) Smoke density rating shall not be more than 60 % (as per ASTMD-2843).
2.08.00 Cores of the cables shall be identified by colouring of insulation. Following colour
scheme shall be adopted: . .
1 core - Red, Black, Yellow or-Blue
|- 2core - . Red & Black
3 core - Red, Yellow & Blue
4 core - Red, Yellow, Blue and Black
2.09.00 For reduced neutral'-cohductprs. the core shall be black,
2.10.00 In addition to manufacturer’s identification on cables as per IS, foliowing marking
shall also be provided over outer'sheath.
(a.) Cable size and voltage grade - To be embossed
(b.) Word 'FRLS' at every 5 metre - To be embossed
{c.) Sequential marking of length of the cable in metres at every one metre
-To be embossed / printed
The embossing shall be progressive, automatic, in line and marking shall be legible
and indelible.

LARA STPP, STAGE+ (2X800 MW)

DARUIPALI STPP, STAGE (2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE- (2XB00 MW) _ SECTION-VI L BOmER oamres e
KUDGI STPP, STAGE (3X300 MW) : *  PARTB .
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2.11.00 All cables shall meet the fire resistance requirement as per Category-B of IEC 332
Part-3.
2.12.00 Allowabie tolerances on the overall diameter of the cables shall be +-2 mm
maximum, over the declared value In the technical data sheets.
1 2.13.00 in plant repairs to the cables shall not be accepted. Pimples, fish eye, biow holes
efc. are not acceptable. :
3.00.00 Cable selection & sizing ;
3.01.00 LT Power cables shall be sized bas‘ed on the following considerations:

(a) Rated cumrent of the equipment

(b) The voltage drop in the cable, during motor starting condition, shall be limited
to 10% and during full load running condition, shall be limited to 3% of the
rated voltage

(€) " Shoit circuif withstand capabifity’ ~~ " T ‘ N
This will depend on the feeder type. For a fuse protected circuit, cable should
be sized to withstand the let out energy of the fuse.For breaker controlled

" ‘feeder, cable shall be capable of withstanding the system fault current level
for total breaker tripping time inclusive of relay pickup time.

(d)  The minimum conductor size shall be 6 sqmm for aluminium. conductor
cables and 2.5 sqmm for copper conductor cables. The constructional details
of copper conductor cables shall be same as indicated for copper control
cable.

302.00 ‘Derating Factors

Derating factors for various conditions of installations including the following shall be

considered while selecting the cable sizes:

a) Variation in ambient temperature for cables laid in air

b) Grouping of cables

c) Variation in grouhd temper'atune and soil resistivity for buried cables.

3.03.00 Cable lengths shall be considered in such a way that straight through cable joints
are avoided.
3.04.00

Cables shall be armoured type if laid in switchyard area or directty buried.

LARA STPP, STAGEA (2X300 MW)

DARLIPALI STPP, STAGE- (2X800 MW) TECHNICAL SPECIFICATION
GAIMARA STPP, STAGE (2X800 MW) SECTION-VI SUB-SECTION-B3 PAGE
KUDGI STPP, STAGE- {3X800 MW) PART-8 LT. POWER CABLES 40F8
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:4.3.05.00

4.00.00

5.00.00

5.00.00

5.01.00

All LT power cabies of sizes more than 120 sq.mm. shall be XLPE insulated and
preferable sizes are 1Cx150, 1Cx300, 1Cx630, 3Cx150 & 3Cx240 sq.mm.

¢

CONSTRUCTIONAL FEATURES .

(a.) 1.1 KV grade XLPE pc;wei cables shall have compacted aluminium
conductor, XLPE insulated, PVC inner sheathed (as applicable), ammoured/
unarmoured, FRLS PVC outer sheathed conforming to 1S;7098. (Part-1).

(b.) 1.1KV grade PVC power cables shall have aluminium conductor
(compacted type for sizes above 10 sq.mm), PVC Insulated, PVC inner
sheathed, armoured/ unarmoured, FRLS PVC outer sheathed conforming to
1S:1554  (Part-1). -

CABLE DRUMS
(a) Cables shall be supplied. in‘non returnable wooden or steel drums of heavy

covered with water proof cover. Both the ends of the cables shall be properly
sealed with heat shrinkable PVC/ rubber caps secured by 'U’ nails so as to
eliminate ingress of water during transportation, storage and erection. Wood
preservative anti-termite treatment shali be applied to the entire drum.
Wooden drums shall comply with 1S: 10418. '

(b) Each drum shall carry manufacturer's name, purchaser's name, address and
contract number, item number and type, size and length of cable- and net

......... information shall be attached to the leading end of the cable. An arrow and.
suitable, accompanying..wording . shall. be marked on.one end of .the reel
indicating the direction in which it should be rolled.

(c) The standard drum length for power cables shall not be less than 500
meters. The length per drum shall be subjected to a maximum tolerance of
+/- 5% of the standard drum length. The Employer shall have the option of
rejecting cable drum with shorter lengths. For each size, the variance of total
quantity, adding all the supplied drum lengths, from the ordered quantity,
shall not exceed +/- 2%.

TYPE TESTS
General

All_equipments to be supplied shall be of .type tested design. .'Dun'ng detailed
engineering, the contractor shall submit for Owner’s approval the reports of all the
type tests as listed in this specification and carried out within last ten years from the

LARA STPP, STAGEA {2X800 MW)

STEAM TURBINE GENERATOR PACKAGE
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5.02.00

5.02.01

date of bid cpening. These 'reports should be for the test conducted on the
equipment sirrilar to those proposed to be supplied under this contract and the
test(s) should have been either conducted at an independent laboratory or should
have been witnessed by a client.

However if the contractor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test report(s)
are not found to be meeting the specification requirements, the contractor shall
conduct all such tests under this’contract at no additional cost to the owner either at
third party lab or in presence of client /owners representative and submit the reporis
for approval. |

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

The type test reports once approved for any projects shall be treated as reference.
For-subsequent projects of NTPE, an endorsement sheet will be furnished by the
manufacturer confirming similarity and “No design Change M|nor changes if any
shalt-be highlighted-on the endorsement sheet. - n v o wheee

Type Tests

The reports for the following type tests shall be submitied for one size each of
LT XLPE and LT PVC Power cables. Size shall be decided by the employer during
detaﬂed engineering :

S.No. Type test Remarks

For Conductor
1. Resistance test
2. ©  Tensile test ) _ For circular non-compacted

conductors only

3. Wrapping test ' For circular non-compacted

only

For Anndur.YViresl Formed Wires

4, : Measurement of Dimensions
5. Tensile Test
6. ' Elongation test

LARA STPP, STAGE-t (2X800 MW)

DARLIPALI STPP, STAGE-! {2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE-! (2X800 MW) ~ " SECTIONWI Lﬁ“ggjﬁ:‘g"“ PAGE
KUDGI STPP, STAGE- (3X800 MW) PART-B - ABLES S0Fs
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CLAUSE NO. . TECHNICAL REQUIREMENTS - woa
7. Torsion test For round wires only
8. Wrapping test For . aluminium. .. wires . /...
formed wires only.
9. " Resistance test |
10(a) Mass of zinc coating test For GS Formed wires/wires
only
10(b) Uniformity of zinc coating For GS Formed wires /wires
only
1. Adhesion test For GS Formed wiresiwires
. only
For PVC/XLPE insulation & PVC Sheath -
2. . Test for thickness ...
13. Tensile strength & elongation before ageing and after ageing
tests
4. ‘ Agefng' in air'oven
15. Loss of mass test For PVC insulation and sheath
) On'y . . .
16. "Hot deformation'test’ """ *'°  For PVC insulation and sheath
only
17. Heat shock test For PVC insulation and sheath
. only
18. Shrinkage test
19. Thermal stability test For PVC insulation and sheath
only
20. Hot set test For XLPE insulation only
21. Water absorption test For XLPE insulation only
22. Oxygen index test For outer sheath only
23. Smoke density test For outer sheath only
L
LARA STPP, STAGEJ (2XB00 MW) .. .
DARLIPAUS STPP, STAGE- (2X800 MW) TECHNICAL SPECIFICATION SUB.SECTION-B3 PAGE
GAJMARA STPP, STAGE (2X800 SECTION-V
KUDG! sw:,P STAGEJ ag(aoo ux)w, PARTS LT. POWER CABLES TOFS
STEAM TUREINE GENERATOR PACKAGE
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24,

25,

26.

27.

Acid gas generation test For outer sheath only
For completed cables

lnsblaﬁon ;esistance test

(Volume resistivity method)

High voitage test

Flammabiity test as per VIEC-_332 Part-3 (Category-B)

5.02.02 Acceptance Tests (as per' QA table)

5.02.03 Routine Tests (as per QA table)

LARA STPP, STAGE- (2X800 MW) .
DARLIPALI STPP, STAGE- (2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE (2X800 MW) SECTION-Vt

KUDGI STPP, STAGE- (3X800 MVY)
STEAM TURBINE GENERATOR PACKAGE

SUB-SECTION-B-
PART-B L.T. POWER CABLES
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LARA SUPER THERMAL POWER PROJECT, STAGE- (2X800 MW) '
DARLIPALI SUPER THERMAL POWER PROJECT, STAGE4 (2X800 MW) TECHNICAL SPECIFICATION
GAJMARA SUPER THERMAL POWER PROJECT, STAGEA (2X800 MW) -CTIoN.

KUDGI SUPER THERMAL POWER PROJECT, STAGE (3XB00 MW)

STEAM TURBINE GENERATOR PACKAGE
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CLAUSE NO. TECHNICAL REQUIREMENTS ‘ lﬂggg
LT CONTROL CABLES

1.00.00 CODES & STANDARDS .

-'1.01.00 All standards, specifications and codes of practice referred to herein shall be the
latest editions inciuding all*applicable official amendments and revisions. In case of
conflict between this specification and those (IS : codes, standards, etc.) referred to
herein, the former shall prevail. All the cables shall conform to the requirements of
the following standards and codes :
1S :1554 -1 . PVC insulated (heavy duty) electric cables for working

voltages upto and including 1100V.
IS : 3961 ' . Recommended current ratings for cables
1S : 3975 ‘ Low carbon galvanised steel wires, formed wire and
tapes for armouring of cables.
1834905 - - - - -7 Methodsfor random sampling.-~ "~
1S : 5831 PVC insulation and sheath of electrical cables.
IS:8130 - - - - - Conductors for insulated electrieal cables and-flexible-| - -
' " cords. ’ '
1IS:.10418 - - e 'épeciﬁcation for drums for electric cables.
IS: 10810 Methods of tests for cables.
ASTM-D -2843 . ].Standard test method for density of smoke from the
burning or decomposition of plastics.
IEC-754 (Part-1) Test on gases evolved during combustion of electric
cables.
IEC-332 7/ Tests on Electric cables under fire conditions
.Part-3 : Tests on bunched wires or cables (category -
B)
2.00.00 TECHNICAL REQUIREMENTS
2.01.00 The cables shall be suitablg for laying on racks, in ducts, trenches, conduits and
under ground burried installation with chances of flooding.-by water.

LARA STPP, STAGE- [2X800 MW)

DARLIPALI STPP, STAGE- [2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEH (2X800 MW) . SECTION.V LT CONTROLCABLES Tors
KUDGI STPP, STAGE- {3X800 MW) PART-8 :

STEAM TURBINE GENERATOR PACKAGE

308 19



CLAUSE NO. TECHNICAL REQUIREMENTS ng

2.02.00 Cables shall be flame retardant, low smoke (FRLS) type designed to withstand all
mechanical, electrical and thermal stresses develop under steady state and transient
operating conditions as specified elsewhere in this specification.

2.03.00 Conductor of control cables shall be made of multi stranded, plain annealed copper.

2.04.00 PVC insulation shall be suitable for continuous conductor temperature of 70 deg C
and short circuit conductor temperature of 160 deg. C.

2.05.00 The cabie cores shall be laid up with fillers between the cores wherever necessary.
it shall not stick to insulation and inner sheath. Ali the cables, other than single core
unarmoured cables, shall have distinct extruded PVC inner sheath of black colour
as per IS : 5831.

2.06.00 For multicore armoured cables, the armouring shall be of galvanised steel as
follows :~ '

Calculated nominal dia Size and Type of armour
of cable under armour
1) Upto13mm . "1.4mm dia GS wire
2)  Above 13 upto25mm - 0.8 mm thick GS formed wire /
o : ©- - 1.6 mmdia GSwire -
3) Above 25 upto 40 mm 0.8mm thick GS formed wire /
-‘ o ..2.0mmdia GSwire . .
4)  Above 40 upto 55mmt 1.4 mm thick GS formed wire/
" o 2.5mm dia GS wire
5) - Above 55 upto 70.mm 1.4mm thick GS formed wire /
’ 3.15mm dia GS wire
6) Above 70mm 1.4 mm thick GS formed wire /
4.0 mm dia GS wire
The gap between armour wire / formed wire shall not exceed one armour wire /
| formed wire space and there shall be no cross over / over-riding of armour wire /
formed wire. The minimum -area of coverage of armouring shall be 90%. The
breaking load of armour joint shall not be less than 95% of that of armour wire /
formed wire. Zinc rich paint shall be applied on armour joint surface.
2.07.00 Outer sheath shall be of PVC(grade as applicable) and grey in colour . In addition to

meeting all the requirements of Indian standards referred to, outer sheath of all the
cables shall have the following FRLS properties.

LARA STPP, STAGE-| (2X800 MW) i .-

DARUPALI STPP, STAGE- (2X800 MWY) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEH (2X800 MW) SECTIONVI
KUDG! STPP, STAGE-] (IXB0OD MWY) PART-B
STEAM TURBINE GENERATOR PACKAGE .

SUB-SECTION-B4 PAGE
L.T. CONTROL CABLES 20F7
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TECHNICAL REQUIREMENTS NTPC

| 2.08.00

2.09.00

2.10.00

(a) Oxygen index of min. 29 (As per.15:10810 (part-58))

(b)  Acid gas emission of max. 20% (As per IEC-754-1).

(c) Smoke density rating shall not be more than 60% during Smoke Density Test
as per ASTMD-2843.

Cores of the cables of upto’5 cores shall be identified by colounng of insulation.
Following colour scheme shall be adopted.

1core - . Red, Black, Yellow or Blue
2 core - Red & Black "

3 core - Red, Yellow & Blue

4 core - Red Yellow, Blue and Black

Score - - — Red-Yellow; Blue, Black and Grey S e

For cables having more than 5 cores, core identification shall be done by numbering
the insulation of cores sequentially, starting by number 1 in the inner layer (e.g. say

" for 10 core cable, core numbering shall be from 1 to 10). The humber shall be't "

printed in Hindu-Arabic numerals on the outer surfaces of the cores. All the
numbers shall be of the same colour, which shall contrast with the colour of

insulation. The colour of insulation for all the cores shall be grey only. The' numerals |~ =

shall be legible and indelible. The numbers shall be repeated - at regular intervals
along the core, consecutive nutbers being nverted In-relation to each other. When
the number is a single numeral, a'dash shall be placed under neath it. if the number
consists of two numerals, these shafl be disposed one below the other and a dash
placed below the lower numeral. The spacing between consecuture numbers shall
not exceed 50 mm.

in addition to manufacturer's identification on cables as per IS, following marking
shall also be provided over vuter sheath :

(a) Cable size and voltage grade - To be embossed
(b) Word 'FRLS’ at every-5 metre - To be embossed

(c) Sequential marking of iength of the cable in metres at every one metre. -
To be embossed / printed.

The embossing / printing shall be progressive, automatic, in line and marking shall
be legible and indelible.

LARA STPP, STAGE- (2X800 MW) )
DARLIPALI STPP, STAGE (2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEH (2X800 MW) SECTION-VI
KUDGI STPP, STAGE- (3X800 MW) PART-8
STEAM TURBINE GENERATOR PACKAGE

SUB-SECTION-B4 PAGE
L.T. CONTROL CABLES 30F7
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TECHNICAL REQUIREMENTS N#g

2.11.00

2.13.00

2.14.00

2.14.01

2.14.02

2.14.03

2.14.04

2.12.00 -

All cables shall meet the fire resistance requirement as per Catégory-B of IEC 332

‘Part -3.

Allowable tolerances on the overall diameter of the cables shall be +\-2 mm
maximum over the declared value in the technical data sheets.

In plant repairs to the cablés shall not be accepted. Pimples, fish eye, blow holes

| etc. are not acceptable.

Cable selection & sizing

LT Control cables shall be sized based on the following considerations:

(a) Rated current of the.equipment

{b) The voltage drop in the cable, during motor starting condition, shall be limited

’ to 10% and during fpli load running condition, shall be limited to 3% of the |’

- rated voltage :

(c) * Short circuit withstang capability
This will depend on the feeder type. For a fuse protected circuit, cable should
be sized to withstand the let out energy of the fuse.For breaker controiled

- feeder; cable shall be capable of withstanding the system fault current level
" for total breaker tripping time inclusive of retay pickup time.

{d) - The minimum size of conductor shallbe 1.5 sgmm - - ... o
Derating Factors

Derating factors for various conditions of installations including the following-shall be
considered while selecting the cable sizes:

a) Variation in ambient temperature for cables laid in air
b) Grouping of cables
c) Variation in ground temperature and soil resistivity for buried cables.

Cable lengths shall be considered in such a way that straight through cable joints
are avoided.

Cables shall be armoured type if laid in switchyard area or directly buried.

LARA STPP, STAGEH (2X800 MW) bt
DARLIPAL]I STPP, STAGE (2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEA {2X800 MW) SECTION-VI

KUDGI STPP, STAGE (3X800 MW) PART-8

STEAM TURBINE GENERATOR PACKAGE i

SUB-SECTION-B4 PAGE
L.T. CONTROL CABLES 40F7
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3.00.00

3.01.00

3.02.00

4.00.00

4.01.00

CONSTRUCTIONAL FEATURES
1.1 KV Grade Control Caples

Control Cables shall have stranded copper conductor multicore PVC insulated, PVC
inner-sheathed, armoured / unarmoured, PVC outer-sheathed conforming to
18:1554. (Part-).

Cable Drums
B 4

(a) Cables shall be supplied in non returnable wooden or steel ;'drums of heavy
construction. The surface of the drum and the outer most cable layer shall be
covered with whter proof layer. Both the ends of the cables shall be properly
sealed with heat shrinkable PVC/ rubber caps secured by U’ nails so as to
eliminate ingress of water during transportation, storage and erection. Wood
preservative anti-termite treatment shall be applied to the entire drum.
Wooden drums shall comply with IS : 10418.

{b) -~ Each drum shall carry masufacturer's name, purchasers nameé; addressand | -

contract number, item number and type, size and length of -cable and net
gross weight stericillet! on both the sides of the drum. A tag containing same
information 'shall be attached to the leading end of the cable. An arow and
suitable accompanying wording shall be' marked on one- end of the reel
indicating-the direai‘a!w in which it should be rollgd.

" e} The standard drum length for control cables shall not be less than 1000

of +/- 5% of the standard drum length. The Employer shall have the option
of rejecting cable drums with shorter lengths. For each size, the variance
of total quantity, adding all the supplied drum lengths, from the ordered
quantity, shall not exceed +/- 2%.

TESTS
GENERAL

All equipments to be supplied shall be of type tested design. During detailed
engineering, the contrastor shall submit for Owner's approval the reports of all the
type tests as listed in this specification and carried out within last ten years from the
date of bid opening. These reports should be for the test conducted on the
equipment similar to those proposed to be supplied under this contract and the
test(s) should have .bee'n- either conducted at an independent laboratory or should
have been witnessed by a client.

LARA STPP, STAGE- (2X800 MW)

DARLIPALI STPP, STAGEA (2X800 MW) TECHNICAL SPECIFICA.TION SUB-SECTION-B4 PAGE

GAJMARA STPP, STAGE-) (2X800 MW) SECTION-W)
KUDGH STPP, STAGE- (3X800 MW) PART-B
STEAM TURBINE GENERATOR PACKAGE . N

LT, CONTROL CABLES SOF7
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4.02.00

4.02.01

However if the contractor is not able to submit report of the type test(s) conducted
within last ten years from the date of b« opening, or in the case of type test report(s)
are not found to be meeting the specification requirements, the contractor shall
conduct all such tests under this contract at no additional cost to the owner either at
third ‘party lab or in presence bf client /owners representative and submit the reports
for approval.

All acceptance and routine tests as per the specification and relevant standards shall

be carried out. Charges for these shall be deemed to be included in the equipment |

price. .

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

TYPE TESTS: .

The Type tests reports for-the following shall be submitted for one size of LT
control cable : 2o PR . e

3
S. No. Type Test Remarks

8) © FOFCONAUEROP—~ .- wwv oo o = wams comiiins oo e
1. Resistance test |

b) For Armour Wires / Formed! wire§ ........................................

2. Measurement of Dimensions

3.  Tensile Test

4.  Elongation test

5. Torsion test. ~ For round wire only

6. Winding test For F;)rmed wires

7. Resistance test

8. Zinc Coating test For G.S. conductors only.

€)' For PVC insulation & PVC Sheath

9. Test for thickness

LARA STPP, STAGE-! (2X800 MW)
DARLIPALL STPP, STAGE- (2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE- {2X800 MW) SECTION-VI

SUB-SECTION-B-4 PAGE’

KUDGI STPP, STAGE- (3X800 MW) PART.8 L.T. CONTROL CABLES 60F7

STEAM TURBINE GENERATOR PACKAGE

i ()

a8 |2y

-



a)

o ?

Ly

)

.L“

CLAUSE NO.

TECHNICAL REQUIREMENTS m l

4.02.02

4.03.00

10.

1.
12.
13.
14,
15.
16.

17.

18.

19.

20.

21.

23.

Tensile strength and
elongation test before
ageing and after ageing
Ageing in air oven

Loss of masstest |
Hot deformation test
Heat shock test
Shrinkage test

Thermal stability test
Oxygen index test

Smoke density test. .

Acid gés generation test

d) For completed cabies

.

Insulation resistance test

For PVC insulation and sheath only
For PVC insulation and sheath only

For PVC insulation and sheath 6nly

For PVC insulation and sheath only
For outer sheath only
For outer sheath only

For outer sheath only

(Volume resistivity method)

High voltage test

Flammability test as per

IEC - 332 Part-3 (Calegory-B)

Acceptance Tests (as per QA table)

. Routine Tests (as per QA table)*

LARA STPP, STAGE- (2XB00 MW)
DARUIPAL) STPP, STAGE- (2X800 MW)
GAJMARA STPP, STAGE- (2XB00 MW)
KUDGI STPP, STAGE- (3X800 MW)
STEAM TURBINE GENERATOR PACKAGE .

TEC“"";“E&’T";E:_{',:'C”'W SUB-SECTION-B4 PAGE
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3 |ctauseno. LT SWITCHGEAR (Sl Pamt)
9 {10000 . CODES AND STANDAROS o : !
9 IEC . 947, IS : 13947
3 | 20000 TYPE o _ _
b Circuit Breakers " Shall be air break, three pole.. spang .chamed, honrontal
.mawout rype. suitable for electricatl operation.
S
Switchgear ~ Fully grawout type smgle front
- _ .
. MCC ‘ r ully drawout type songle lrom/OouMc front.
)
5 ACDBOCDB Fixed nype single front
| 300.00 SYSTEM PARAMETERS
& A1SVAC +/- W0 % (SOLIOLY GROUNDED)
& 50 Hz +3%/-5%
) 45KA RMS /7 1 SEC (FAULT LEVEL)
= 220V DC NOMINAL (190v DC-240V DC) 1SOLATED TYPE -
-a‘ 400.00 TEMPERATURE RISE ‘
ﬁ The emperaiure ase of the horzontal and vertical busbars and main bus fink including
’ afl power drawout contacls when canying 90% of the raled current along the full rn
“ shatl in no case exceed 55 deg. C with siver plated joints end 40 deg. C with at
olher types ol joims over an ambient of 50 deg C.

3

' 50000 - OPERATIONAL REQUIREMENTS

s

! 501.00 Bicakers .

‘,

] S01.00

0
o
z
8

01.03

e
b3

Breakers shafl have am-p-.mpif\g leature.

The incomer ana bus coupler treakers for switchgear shali bo eloctricaty operaled wm
over curvent releases o relays.

Braskers shatt havo inherent tauh making and breaking ‘capacities.They chall have stunt
1ip coils. In casc relcases ace ofteced, the same shall have contact for energisation of

lockout felay Aft breakers Shall have built in inlertocks (o equupmem and personnet
salety.

Paralicling of two supples shatl be avisded by intarocking except for switchgoar whese

autochangesover 5 provided.Breaker contact mutuplcation, i required, shall be through
tatch relay.

CTUT U Y
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§AUSE NO. ' . LY SWITCHGEAR

105 Mechanical tripping shall be through red Trp® push bution outside the panels for break-
ers. and through control sm’-che% for Other circuils.

3 - : :

501.06 Provision of mechanical closing ol breaker only in “Test and ‘Wihdrawn’ posiion shaf .
be made. Afternatively, mechanical closing facility should be normally inaccessibie,
accessibility rendered only after gelibesate removal of shtouds #1 shall be possible to

9 dose the doot with breaker in lest position.

D 07 Ciear sialus indication for €ach cicuit shall be provided theoughh lBmPS. Swich posiions

9 of olher mechanical means. ’

Supervision celay ‘shall be provided for tp cod monioring.
Swatches, Contactors and Fuses .
Incomers for MCCs and DBs rated uplo 630A could be load break isolators.

Molor stanter contaciors shall be ol air break, eleciromagnelic type suitable for DOL
staning of molior. and shalt be of uliksalion calegory AC-3 lor ordinary and AC-4 for
reversing starters. DC contactor shal be of DC-3 utksation category.

FusesshalbcHRClypemooemmm lsolalmgswuchesshalbedac
Z23A calegory when used in mowr Grouil, and AC 22A category for other appications.
Fuse $witch combinabon shall be provided wherever possidle.

fsolating switches and MCCBs shall have door intedocks and padiocking tacity.
Panels

All gwitchgears, MCCs, DBs. panels, modules, locsl starters and push butions shall

'Localpushbunonsulionsshanhavemelalendosmcddoeasmimumuod

sheet sicel ol 1.6mm thickness & shall have DOP of IP-5S. Pushbutlonsshalbod
tatch type with mushioom knobs.

Where breaker/staner module (ront serves as compadment cover, suitable blanking cov-

ers, one {or each size of modules pes switchboard shall be supplied for use when
camiage is withdrawn.

Al non-Curfent carrying melal work of boards/paneis shalt ba effoctively bonded o earth
bus of galavanised steel. exiending throughout the switthboard/MOC/DB. Positive earthing
shall be maintained lor alt POSMONS of chassis and brcaker frame.

Suiiabk; trolicy acangement shall be prowded 1or breakerstaner modules. Two trolleys
POr swilchgear (oo shall be provided SO hat 1op Mos! bieaker moduic Of all ypos.,
Sizes and rating can be withdrawn on tolley and lowercd {0f MAINtENANCE PUIPOSD.

The NCOmung connecton 1o translormoer of more than 1000KVA and inter-conneckng

. -~ ) (L ) u
) U U LU0 U LTV UMY URY USRS TR R I A

Te AT

SeChons between swichbhoaids shaf prefecatly be of busducts. The busduct endosure

446 123
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[crauseno. LT SWITCHGEAR
t H hand reset lockout relay with a blue lamp for moniloning. -
3) | incomersius couplerfoutgoing breaker leeders other than molor teeders
| . a)  Delinite lime delay short circuil protection
) © b} | . Hand reset lockoul relay with 3 blue lamp
y ' "a) - Incomer From DG Set.
. ! )
3 a) Dilferential Protection (87) - Three Pole
9 : ' b) Reverse Power Protecticn.
) Overoad Alarm on one phase
jl d) Earth Fault Detection Relay (64)
- e) Voltage controlled overcurrent relay
| .
- e) Genecator underfover vohiage Protecton
J ’ '
- ) . Hand ResetlLockout Relay with a blue lamp.
| !
F o 3 Phase Energy Meter having accwracy of 1.0 dlass.
0405 Meters / instruments '
> Al meters/ instcoment shall be fush mounted on frodt panel, at least 96 sq.mm. size
- with 90 degree knear scales and accuracy class of 2.0.
goc.os All motors of 30kW and above shall have an Ammeler. Bus-section shalt have bus
- VT, volimeter with gseleclor switch, and other celay and timers cequired for protection,
- . Adequate control and selector swilches, push butlons and indicating lamps -shail be
. provided. Thermostatically controlled space healers with switches shall be provided to
- pievent condensation.
3.\04.01 in case of remote controtied breaker panets lollowing shall be ensured.
- Each iqeder shalt have localremolo seleclor swilch. Closing from local shall be pos-
> sible only in test possition whereas closing from remote shall be possible in either
service or test position.Tripping from local shall be possible only when tocalremote
> selector swilch is in locd) position.Tripping from remote shall be either breaker n ser-
- viCe position Of seleclor Swilch being i (emote posilion.
05 00 Control from Remole

L]

Necessary hardware shal be provicded i the switchgear panei ke coupling relays(24V
OC.with max burden 2.5VA), auxiliary .relays. current & voltage transducers(4-20 mA,

Gdual oulput) eic. 10 effect inlerictks. exchanga informaion / status and CxefGSe CoNiod
from remote.

S 4
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DESIGN AND CONSTRUCTIONAL FEATURES

|

Al W15V switch g2ar motor control centers (MCCs), AC & DC distibution [boa:ds {08

s). etc shall have following leatures : o _

/

Shall be of metal enclosed. indoor, floor mounted and free standiag type.

Al frames and load bearing members shall be fabricated. using mild steei struc-

tural sections or pressed and shaped cold rolled sheet stect of thickness not
less than 2awm. ’ ‘ o

Frame shall be enclosed in cold rolled sheet sleel of thickness nol Iess han
1.6mm.Doo:s and covers shalt also be of cold rolled sheet sicel of thickness
not less than lsmSuﬂcoetsshalbeprowdedM\eveem ncoessary. Remov-
able gland plates of thickness Imm (ho\lcold roliecd sheet sieel) or 4 mm
(non-magnetic material) sha be provided for all panels. ’

Afl switchboards/pancts shall be of dust and veamin prool. Al cutouts shall have
synihetic rubber gaskets.

For motors above 160kW, remote contsolled elecirical circut breakers, and for

" going feeders would be switch-fuse unlts or moulded case Grcuit breakers.

tions.

a) Completely enclosed bus tar companment for honzontal and vertical bus

bars.

) Completely enclosed switchgear compadments (one for each cucun
housing ciraum breakers, molor starter oc switch-luse fcoder).

<) Companment for cable aficy or cable box fox power and conlrol cables

In case of cabie box, they shall be segregated with compleie shroud-
ing for individual fceders 8t the rear for duect termination ol cables.

d) For cablc conncclion to cilcuit breaker, 8 scparatelly endoscd cabie
compartment shall also be acceptabie.

Lo Comparnment for relays and other control devices associated with 2
Gircuit bieaker, whereves necessary.

] The swilchboards/MCC/O0s of 1600A & avove rating shall be of OOP

P42 & of P52 for iess than 1GO0A rating

Q) All 415V swiichgeais MCC's. AC & DC distnbution boards cic. shall e
pamnicd Ly powdes coatng process  Paint shade shall be as follows

N

I R,
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AN switchboards, MCCs and 08 s shall have foliowing distinct vericat sec-
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10)

1)

12

13)

. :’<—

) Front & Back : RAL 9002
(%) Exireme end covers : RAL 5012
: 1]
Busbars shall be of high conductivity alumniurrt alloy or copper.

Minimum air ddearance n air between. phases and phase-eanh shall be 25 am
for busbars and cable terminations. For all other components, the Clearances
shall be al least 10nwn. Wherever above is nol possible except for horizontat
and vertical busbars, insulation shall be provided by anli tracking sleeving or
bamiers. However lor honzontal and verical busbars, cléarances specified above
shall be maintained even when busbars are insulated/sleeved. In case of OC
DB8s/ fuse boards, the busbar sysiem shall be insulated of physically segre-
‘gated with barriers to prevent injerpols shod circuit.
[ 4

.A&sbali&lalasslnlboduad(«ﬁmuhigharenwamhygmmb,m

combustible type and suitable to withstand siresses due o over-voltages and
short circuit current. lnsulators and batrier of inflammable material such as
Hylam shall not be accepled.

All types ol relays and timer shall be subject 0 Employer's approval. They
shall be Bush mounied with connections from inside, and shafl have transparent
& dust light cover, removable (rom (ront, drawout construction for easy
replacememt and testing f(acility. man:iiatytelaysandm\ermybamv-dcd
n fixed cases.

Manlemnalkngedanp(ypewmmﬂuodcsshaubeprowdedlorsagnalslo
be intertaced with OOCMIS/PLC.

The smldsgearslMCC shall be designed to oller Ioequale tevel of safety 10

personnel. Moans shal be provided 0 prevent aocess 10
the fve pact 10 avoid accidents during sefvice as well as mainienance penod.
Bidder shatl bang out the safety means provided W actueve 8DOVE. A oOetailed
instruction plate suitable for wall mounting shall be provided for each
switchgearMCC room discribing varnous safe operating procedurefsalety precav-
tions for sale operation and maintenance of switchgearMCC.

All cunent and voltago Vansformmers as sequired for metenng & prolection SPCG-
fied shail be complelely encapsulated, casl resin insutated type. Incomers from
transionmers shall have CTs foc transformer REF protection. All curent and volt-
age Uansformers as requved for metering and prolection specilied shall be com-
pictely encapsulated, cast resin insulated type. Incomers from tansformers

shall rave CTs for transformer restricied eanh fauh protection. The ‘accucaCy
shali be as toltows:

CTs PTs
Prolecton 5P20 3
Melering 10 10
facr eSS

ViU L ULV U U v v uu-u

‘U’UUUH
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TITLE SPECIFICATION NO.
P
DATA SHEET -C REV NO.00 DATE 28.01.10
SHEET OF 2
S Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
(2 Motor type
(3 Type of starting
f4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
(7 Design ambient temperature
B. Design and Performance Data
1 Frame size & type designation 1
2 Type of duty |
3 Rated Voltage
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 ¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 Minimum permissible starting voltage
11 Starting time in sec with mechanism coupled 1
12 a) At rated voltage
13 b) At min starting voltage
14 | Locked rotor current as percentage of FLC (including IS tolerance)
15 | Torque
B a) Starting
b) Maximum
16 Permissible temp rise at rated output over ambient temp & method
17 Noise level at 1.0 m (dB
18 Amplitude of vibration
19 | Efficiency & P.F. at rated voltage & frequency
\ a) At 100% load
. c) At 75% load
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL

)



TITLE EPECIFICATION NO.
MOTOR | VOLUME nB
SECTION D
DATA SHEET -C REV NO.00 DATE 28.01.10
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
¢) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
¢) Cable Gland & lugs details (Size, type & material)
[ d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone o/1/11
L ii | Group IIA/1IIB / 1IC
‘i No. of Stator winding
{ 10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
B Characteristic curves/ drawings T
(To be enclosed for motors of rating > 55KW)
L a) Torque speed characteristic T
L b) Thermal withstand characteristic T
[ ¢) Current vs time T
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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TITLE : TECHNICAL SPECIFICATION SPEC.NO. PE-TS-394-165-N001
(FPgs 7 ) FOR VOLUME : B
HH[[ CONDENSER ON LOAD TUBE CLEANING | SECTION: D
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 16.08.2013
SHEET 1 of 1
SECTION D3
STANDARD TECHNICAL SPECIFICATION
FOR
C&I SYSTEMS

115"




FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-SS-394-145-1007
SPECIFICATION VOLUME ns
FOR SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 01.08.13
SHEET 1 OF 3
Data Sheet A& B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
* PROJECT 2X800 MW GADARWARA-TG
OFFER REFERENCE
* TAG NO. SERVICE | |
* DUTY O ON/ OFF O INCHING
* LINE SIZE (inletfoutlet): MATERIAL T
. TOTGLOBE D GATE  LREG.GLOBE
VALVE TYPE 0 BUTTERFLY
GENERAL* * OPENING / GLOSING TIME r
* WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS
AMBIENT CONDITION OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-95% |
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:55
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
BEARINGS FRICTION.
METAL (NOT FIBRE GEARS). SELF-LOCKING TO
B R QUE SWITCH PREVENT DRIFT UNDER TORQUE SWITCH
CONSTRUCTION | gperamioN SPRING PRESSURE WHEN MOTOR IS DE-
AND SIZING ENERGIZED.
OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING SERVICE - 150 STARTS/HR MINIMUM &
FOR REGULATING SERVICE - 600 STARTS/HR
MINIMUM.
~REQUIRED O YES ONO
HANDWHEEL * ORIENTATION [1TOPMOUNTED O SIDE MOUNTED
*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKEMODEL BIDDER TO SPECIFY
mosa MAKE /MODEL / TYPE /RATING | oo "o
SGUIRREL CAGE INDUCTION MOTOR, STARTING
@ MOTOR TYPE CURRENT LIMITED TO SIX TIMES THE RATED
CURRENT-INCLUSIVE OF 1.S. TOLERANCE
W ENCLOSED (BIDDER TO CONFIRM)
A: O DRG. NO. 3-V-MISC-24227 R0O
B: 0 DRG. NO. 3-V-MiSG-24550 R0O
PG APPLICABLE WIRING C: 8 DRG. NO. 3-V-MISC-24283 R00
ELECTRIC D: O DRG. NO. 4-V-MISC-90271 R11
ACTUATOR E: [ For Thynistor based Integral starter,

Bidder/Vendor to fumish wiring diagram

COLOUR SHADE 1B BLUE (RAL 5012) O....
PAINT TYPE (## Refer Notes) R ENAMEL 0O EPOXY O....
SHAFT RPM BIDDER TO SPECIFY
OLR SET VALUE BIDDER TO SPECIFY
@ STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY

NO. OF REV FOR FULL TRAVEL

BIDDER TO SPECIFY

@ PWR SUPP TO MTR / STARTER

415V, 3PH,3 wire,
50Hz AC

@ CONTROL VOLTAGE REQUIREMENT _L

TO BE DERIVED FROM THE POWER SUPPLY TO
THE STARTER D 230V O 110V
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FORM NO. PEM-8666-0

SPECIFICATION NO.: PE-S5S-394-145-1007
T SPECIFICATION VOLUME nB
‘ FOR SECTION D
H//[ 1 MOTORISED VALVE ACTUATOR
REV. NO. 00 | DATE: 01.08.13
SHEET 2 OF 3
Data Sheet A & B
DATA SHEET-A DATA SHEET-B

(TO BE FILLED BY PURCHASER)

(TO BE FILLED-UP BY BIDDER)

@ ENCLOSURE CLASS OF MOTOR 0OIpP67 0O FLAME PROOF

@ INSULATION CLASS

CLASS-F TEMP. RISE LIMITED TO CLASS-B

@ WINDING TEMP PROTECTION

B THERMOSTAT (3 Nos.,1 IN EACH PHASE)
[m]

SINGLE PHASE / WRONG PHASE

SEQUENCE PROTECTION REQUIRED
INTEGRAL STARTER W REQUIRED O NOT REQUIRED
TYPE OF SWITCHING DEVICE B CONTACTORS O THYRISTORS
TYPE W CONVENTIONAL 0 SMART (NON-INTRUSIVE)
IF SMART
a) SERIAL LINK INTERFACE O INTEGRAL O FIELD MOUNTED
O FOUNDATION FIELD-BUS O PROFI-BUS
b) SERIAL LINK PROTOCOL O DEVICE NET o o
¢) SERIAL LINK MEDIA O TWISTED PAIR Cu-CBL 00 CO-AXIAL Cu-CBL
O oFC
d) HAND HELD PROGRAMMER O REQUIRED 0O NOT REQUIRED
PR \ND HELD OBLUETOOTH O INFRARED [l..........
INTEGRAL
STARTER f) MASTER STATION 0O REQUIRED O NOT REQUIRED
g) MASTER STN INTRFACE WITH DCS | O MODBUS O TCPAP
h) DETAILS OF SPECIAL CABLE 0O ENCLOSED O NOT REQUIRED
STEP DOWN CONT. TRANSFORMER 0O REQUIRED
OPEN / CLOSE PB 0 REQUIRED D NOT REQUIRED
STOP PB O REQUIRED 0O NOT REQUIRED
INDICATING LAMPS O REQUIRED 0O NOT REQUIRED
LOCAL REMOTE S/S OREQUIRED O NOT REQUIRED
STATUS CONTACTS FORMONITORING | [0 REQUIRED O NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
BIGhaRAL STARTER DISTURBED CONT./POWER SUPPLY FAILED, S/S IN LOCAL,
TORQUE SWITCH OPTD. MID WAY)
TYPE OF ISOLATING DEVICE E INTERPOSING RELAY 01 0PTO COUPLER
. EITHER
INTERPOSING QUANTITY W 2 NOs. O 3 NOs.
RELAY/OPTO
COUPLER DRIVING VOLTAGE W205-24vyDC O vDC
(Applicable for DRIVING CURRENT M 125mA MAX D mA MAX
integral Starter) B> 192 0n 25K on
> ms - < ohms
LOAD RESISTANCE o> ohms - < ohms
TORQUE MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH OPEN/ CLOSE W1No. O2Nos. / M1No. [I2Nos
(Not Applicable CONTACT TYPE 2NO + 2NC
+
for Smart
Actuator) RATING 5A 240V AC AND 0.5A 220V DC
($$ Refer CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
Notes) ACCURACY +3% OF SET VALUE
LIMIT SWITCH MFR & MODEL NO. BIDDER TO SPECIFY
(Not Applicable B No 1 No
for Smart OPEN : INT : CLOSE 002 Nos. —I 2Nos. (ADJ) | Fonen. I
Actuator) ($$ CONTACT TYPE 2NO + 2NC
Refer Notes) RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC

\S>




FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-SS-394-145-1007
o SPECIFICATION VOLUME ne
FOR SECTION D
Hift MOTORISED VALVE ACTUATOR
REV. NO. 00 | DATE: 01.08.13
SHEET 3 OF 3
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
POSITION TRANSMITTER (For inching
duty & other specific applications) 0O REQUIRED 0 NOT REQUIRED
MFR & MODEL NO. BIDDER TO SPECIFY

O ELECTRONIC (2 WIRE) R/l CONVERTER

POSITION TYPE
TRANSMITTER | B ELECTRONIC (2 WIRE) CONTACTLESS
SUPPLY B 24V DC O
OUTPUT B 4-20mA
ACCURACY +1%FS
@SPACE HEATER REQUIRED
SPACE @ POWER SUPPLY (NON INTEGRAL) 230V AC,1 PH.,50 Hz
HEATER @ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY
@ RATING
ACTUATORMOTOR TERMINAL BOX REQUIRED
ENCL CLASS ACTUATORMOTOR T.B. 0 1P 68 0o......
TERMINAL e @
BOX @ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(9 PIN) B REQUIRED [0 NOT REQUIRED
(FOR COMMD, LS/TS FEED BACK, PoT) | M 2 NOS. O
@ POWER CABLE GLAND SIZE:
@ SPACE HEATER CABLE GLAND SIZE:
CABLE GLANDS "
OTHER CONTROL CABLE GLANDS-1 {1 1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)
OTHER CONTROL CABLE GLANDS-2 QUANTITY & SIZE ;
TOTAL WEIGHT (ACTUATOR +
WEIGHT ACCESSORIES) BIDDER TO SPECIFY K.
NOTES:
1. SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY.

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD. AS A MINIMUM,
THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH:

1S-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 154691 AND IS4722

3 TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C.

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED.

5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS.
THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES
SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION. THESE LIMIT SWITCHES ARE ADDITIONAL TO THE
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE.

6. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN
FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%.

7. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.

$$ TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE.

o EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.

NAME
SIGNATURE
DATE

PREPARED BY CHECKED BY APPROVED BY " VENDOR COMPANY SEAL
ANUJ WADHWA CHETAN MALIK M.AMANSOORI NAME
SIGNATURE
20.06.2013 20.06.2013 20.06.2013 DATE

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).

@=TO BE FILLED BY ES
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FORM NO. PEM-6666-0

DATA SHEET FOR
PRESSURE / DIFFERENTIAL PRESSURE GAUGE

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO.

| DATE:

SHEET

OF 2

Data Sheet No.: PE-DC-999-145-1026-A

TECHNICAL REQUIREMENTS FOR PRESSURE / DIFFERENTIAL
PRESSURE GAUGE

TO BE FILLED-UP /CONFIRMED

BY BIDDER
(TO BE FILLED BY PURCHASER)
GENERAL MANUFACTURER
MODEL NUMBER
00 BOURDON (1 DIAPHRAGM
TECHNICAL SENSING ELEMENT (BOURDON FOR HIGH PRESS AND DIAPHRAGM
FOR LOW PRESS APPLICATION)
SENSING ELEMENT - AISI 316 SS
MATERIAL MOVEMENT — AiSI 304 SS
CASING-B DIECASTAL O SS
ENCLOSURE CLASS: BIP-55 ([OIP65 [1EXPLPROOF
PAINT: B ENAMEL O EPOXY
SIZE: 150 MM
DIAL COLOR: WHITE NUMERALS: BLACK
SCALE: LINEAR, 270° ARC GRADUATED IN
METRIC UNITS
CASE COLOUR : BLACK
SPAN/ ZERO ADJUSTMENT INT. MICRO SCREW
SHOULD COVER 125% OF OPRATING
RANGE SELECTION PARAMETER
OVER RANGE PROTECTION 1.5 TIMES OF FSD
BLOW OUT DISC REQUIRED
SWITCHING FACILITY (IF APPLICABLE) | NOT REQUIRED
TYPE O MICRO SWITCH O OTHER
NO. / TYPE OF CONTACTS 2NOS. SPDT
CONTACT RATING 5A 230V AC, 0.25A 220V DC
SETTING RANGE FIELD ADJUSTABLE OVER FULL RANGE
REPEATABILITY +1% OF FSR
POWER SUPPLY O 230VAC  [O110VAC
PERFORMANCE | ACCURACY + 1% OR BETTER OF FULL SCALE DEFLECTION
OM20x1.5(M) B% NPT(M) 0% NPT(F)
CONNECTION PROCESS O OTHER
LOCATION BOTTOM
ACCESSORIES NAME PLATE / METAL TAG ss
SIPHON FOR STEAM, SNUBBER FOR PUMP
OTHER DISCHARGE, CHEMICAL SEAL DIAPHRAGM FOR
CORROSSIVE, OIL SERVICES and SLURRY
APPLICATION TO BE PROVIDED
OTHER INSTRUMENT LIST COMPRISING OF TAG NO.,
REQUIREMENT INSTRUMENT LIST SERVICE, DESIGN/OPERATING PRESSURE &

TEMPERATURE TO BE ATTACHED

QUALITY
REQUIREMENT

CHECK LIST FOR PG/DPG

REFER CHECK LIST NO PE-CL-999-145-1 026-0

NOTE - Wherever capillary is applicable, length of the capillary shall be 5 metres.
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FORM NO. PEM-8666-0

CHECK LIST FOR
PRESSURE / DIFFERENTIAL PRESSURE GAUGE
(Mechanical Auxiliary Packages)

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. | DATE:
SHEET 2 OF 2

Data Sheet No.: PE-CL-999-145-1026-0

SL | TESTSICHECKS QUANTM REFERENCE DOC. AGEN | REMARKS
NO OF CHECK ACCEPTANCE NORMS CcY
P WV
10 | CHECKFOR
11 DIAL SIZE 100% MJ]c|C
72 MODEL NO/TAG NO 100% M |[C|C
13 RANGE/SCALE 100% M |C|C
74 END CONNECTION 100% M |[C|C
15 SWITCH CONTACT 100% MIclc
RATING & NOS
20 | CALIBRATION
21 ACCURACY 100% MC|B
2 MFR TO
22 REPEATABILITY 100% M |C|B
CARRY OUT
(FOR SWITCH) e
2.3 SET POINT ADJUSTMENT 100% MIclc
FOR SWITCH APPROVED 15370 (\)l\'IqHEN
30 %\E/ga PRESSURE & LEAK 100% TECHINCAL M IC[C |pati
20 | OPERATION OF PR, RELEIF ONE REQUIREMENT/DATA - -i—~—1-g—| CORELATION
SHEET ARE NOT
DEVICE PER
PER. AVAILABLE
MFR'S
50 | REVIEWOF T.C. FOR MATERIAL OF— COMPLIANGE
TO BE
51 SENSOR - |- |8 |ProviDED
52 MOVEMENT FOR LOT R ———
5.3 PROCESS CONNECTION B
54 HOUSING N I
60 | REVIEWOF T.C. FOR TYPE TEST A I
DEGREE OF PROTECTION
70 | REVIEWOF T.C. FOR ONE PER R )
CONTACT RATING OF TYPE
SWITCH
80 | ACCESSORIES AS 100% MIclC
APPLICABLE |
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.

(]




FORM NOQ, PEM-6666-0

| SPECIFICATION NO :

EACERA TECHNICAL REQUIREMENTS FOR VOLUME
H/‘Ill PRESSURE /DIFFERENTIAL PRESSURE SWITCH SECTION
(Mechanical Auxiliary Packages) REV. NO. l DATE:
SHEET 1 OF 2
Data Sheet No.; PE-DC-999-14540310A |
TECHNICAL REQUIREMENT FOR PRESSURE / DIFFERENTIAL PRESSURE SWITCH TO BE FILLED BY THE BIDDER
(TO BE FILLED BY PURCHASER )
’7 GENERAL MANUFACTURER
MODEL NUMBER
0O DIAPHRAGM 0 BELLOW (for low range)
TECHNICAL PRESSURE ELEMENT
0O PISTON O BOURDON (for high range)
MATERIAL ELEMENT: M AISI 316 SS [ Ph.Br.
CASING : DIE CAST AL WITH EPOXY COATING
O IP-55
ENCLOSURE iP-65
0O EXPL. PROOF
0O MICRO
SWITCH TYPE
[0 ENCLOSURE HERMETICALLY SEALED
SWITCH CONTACT TWO NOS. SPDT
SWITCH RATING 5A 230V AC, 0.25A 220V DC
SET POINT ADJUSTABLE THROUGHOUT THE RANGE
DIFFERENTIAL O FIXED M ADJUSTABLE OVER WIDE RANGE
MOUNTING B DIRECT
O PANEL OR RACK
OVER RANGE PROTECTION 150% OF FSD
PERFORMANCE REPEATABILITY +05%
DIAPHRAGM WITH CHEMICAL SEAL FOR
DIAPHRAGM SEAL CORROSSIVE & OIL SERVICES TO BE
PROVIDED
NAME PLATE/METAL TAG SS
CONNECTION PROCESS Y2" NPT (F) AT BOTTOM
PLUG IN SOCKET
| ELECTRICAL U 6]
OTHER INSTRUMENT LIST COMPRISING OF TAG NO.,
SERVICE, RANGE, MEDIUM, STATIC PRESSURE,
REQUIREMENT | 'NSTRUMENT SCHEDULE DESIGN/OPERATING PRESSURE &
TEMPERATURE TO BE ATTACHED
QUALITY REFER CHECK LIST NO. PE-CL-959-145-1031-0
REQUIREMENT CHECKLIST FOR PS/DPS

fNOTE - Wherever capillary is applicable, length of the capillary shall be 5 metres. j

\un -



FORM NO. PEM-6666-0

CHECK LIST FOR

PRESSURE / DIFFERENTIAL PRESSURE SWITCH

{Mechanical Auxiliary Packages)

SPECIFICATION NO.:

VOLUME
SECTION

REV. NO. | paTE:
SHEET 2 OF 2

Data Sheet No.: PE-CL-999-145-1031-0

SL TESTS/CHECKS QUANTUM REFERENCE DOC. AGENCY REMARKS
ACCEPTANCE NORMS
NO OF CHECK P TWV
10 CHECK FOR
11 MODEL NO/TAG NO 100% M]C|C
1.2 RANGE/SCALE 100% M [C|[C MFRTO
13 END CONNECTION 100% M Cc|c | GARRYOUT
: 0 ROUTINE TEST
14 SWITCH CONTACT 100% M |ClC |ON100%.
RATING & NOS
20 | CALIBRATION
21 REPEATABILITY 100% M [C|B
22 DIFFERENTIAL 100% M |C|B
2.3 SET POINT 100% M [C|B
ADJUSTMENT
3.0 OVER PRESSURE & LEAK 100% M |[C|C
TEST
APPROVED WHEN TC FOR
40 REVIEW OF T.C. FOR MATERIAL OF— TECHINGAL MATERIAL FOR
REQUIREMENT/ DATA THE PROJECT
5.1 SENSOR SHEET/ RELEVANT - |- | B |NoT
52 MOVEMENT FOR LOT STANDARD / - 1B | AVAILABLE ,
53 HOUSING MANUFACTURER — T | COMPLIANCE
: CATALOGUE CERTIFICATE
5.0 REVIEW OF T.C. FOR TYPE TEST - [-[B |ToBE
DEGREE OF PROTECTION PROVIDED BY
6.0 REVIEW OF T.C. FOR MICRO FOR LOT - |- |B |THE
SWITCH MANUFACTUR
70 | ACCESSORIES AS 100% M |ClC |ER
APPLICABLE
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.
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FORM NO. PEM-8666-0

| SPECIFICATION NO.:

VOLUME
DATA SHEET FOR PRESSURE / SECTION
DIFFERENTIAL PRESSURE TRANSMITTER
REV. NO. [ DATE:
SHEET 1 OF 3
TAGNo. ............Qty......... Data Sheet No.: PES-145-01-DS1- o
Data Sheet A& B ‘
DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER DATA SHEET-B
R (TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
GENERAL MANUFACTURER
MODEL NUMBER
TRANSMITTER OF MICROPROCESSOR
TECHNICAL TYPE BASED 2 WIRE TYPE ,HART PROTOCOL
COMPATIBLE
TRANSMITTER MEASUREMENT [0 PRESSURE - DIFF. PRESSURE
SIGNAL 4-20MA DC (ANALOG) along WITH
OUTPUT RANGE SUPERIMPOSED DIGITAL SIGNAL (BASED
ON HART PROTOCOL )
10:1 FOR VACUUM AVVERY LOW PRESSURE
TURN DOWN RATIO APPLICATION
30:1 FOR OTHER APPLICATION
ACCURACY 1 0.1% OF CALIBRATED SPAN{MINIMUM)
+ 0.1% OF CALIBRATED SPAN FOR 6
MONTHS FOR RANGE UPTO AND
INCLUDING 70 Kg/cm2
STABILITY

+ 0.25% OF CALIBRATED SPAN FOR 6
MONTHS FOR RANGE MORE THAN 70
Kg/cm2

LOAD IMPEDANCE

500 OHM (MIN)

RESPONSE TIME (TIME TAKEN FROM
CHANGE IN PHYSICAL PARAMETER
INPUT CHANGE TO TRANSMITTER,
OUTPUT REACHING 83.2 % OF IT'S
TOTAL CHANGE INCLUDING THAT TIME)

100 ms OR BETTER

HOUSING

IP 55(with corrosion resistance epoxy coating)

OVER PRESSURE 150 % OF MAX OPERATING PRESSURE
CONNECTION (ELECTRICAL) PLUG & SOCKET TYPE
PROCESS CONNECTION [ ", 150# RF

+/- 0.015 PER DEG C AT AT MAX SPAN

ZERO DRIFT & SPAN DRIFT +-0.11 PER DEG C AT AT MAX SPAN
CONTINOUS TEMPER PROOF,REMOTE AS
WELL AS ADJUSTABLY MANUAL FROM

SPAN & ZERO INSTRUMENT WITH ZERO SUPPRESSION &
ELEVATION FACILITY

DAIGNOSTICS SELF INDICATING FEATURE

POWER SUPPLY

L24VDC¢10%

4




FORM NO. PEM-6666-0

| SPECIFICATION NO.:
VOLUME
DATA SHEET FOR PRESSURE / SECTION
DIFFERENTIAL PRESSURE TRANSMITTER
REV. NO. | pate:
SHEET 2 OF 3
TAGNo. .............Qty.............. Data Sheet No.: PES-145-01-DS1- o \
Data Sheet A& B
DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)

ADJUSTMENT/CALIBRATION/MAINTENANGE | HAND HELD CALIBRATOR/HART .

DIAPHRAGM SEAL,PULSATIONS
DAMPENERS,SYPHON ETC AS REQUIRED
BY SERVICE & OPERATING CONDITION, 2
VALVE MANIFOLD FOR ABSOLUTE
ACCESSORIES PRESSURE TRANSMITTER ( 3 ~VALVE
MANIFOLD FOR GAUGE VACUUM
PRESSURE TRANSMITTER )AND 5§ VALVE
MANYFOLD FOR DP /LEVEUFLOW
TRANSMITTER

T LU

MOTE - Wherever capillary is applicable, length of the capillary shall be 5 metres. —l

(43




FORM NO. PEM-6656-0

CHECK LIST FOR SPECIFICATION NO.:
T PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER {-OLUME
H ”[[ (Mechanical Auxiliary Packages) REV. NO. LDATE:
SHEET 3___OF 13
Data Sheet No.: PE-CL.-999-145-1026-0
SL TESTS/CHECKS QUANTM OF REFERENCE AGENCY REMARKS
NO CHECK DOC. T TcTE
ACCEPTANCE
NORMS
1.0 CHECKS FOR VISULA, SEE NOTE- P [W[V
MODEL TAG NO. BELOW
20 PROCESS CONNECTION -do- P {W|V
30 ACCURACY “do- P [W[V
MFR TO
40 REPEATEABILITY -do- P [W|V | CARRYOUT
- APPROVED ROUTINE
5.0 HYSTERISIS -do- TECHINCAL WwW|V TEST ON
50 EFFECT OF TEMP oo REQUIREMENT/ WiV 100%. WHEN
. DATA SHEET MATERIAL
VARIATION ON ACCURACY CORELATION
70 SPAN /ZERO ADJUSTMENT ONETYPE P [W[V | ARENOT
AVAILABLE
MFR'S
8.0 EFFECT OF SUPPLY ONE/TYPE P [W|V | COMPLIANCE
VOLTAGE VARIATION T0 BE
9.0 RIGH PRESSURE TEST SEE NOTE-1 P |wlv | PROVIDED
BELOW
10.0 | BURNINTEST ONE/TYPE P W[V
11.0 | DEGREE OF PROTECTION ONE/TYPE P |[W[V
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

QUANTUM OF CHECK SHALL BE AS BELOW

100 % - BY MANUFACTURER

RANDOM FOR EACH TYPE — BY BHEL & CUSTOMER
MANUFACTURER TO MAINTAIN CALIBRATED INSTRUMENT HAVING BETTER ACCURACY THAN THE
ITEM UNDER TEST. INSPECTING ENGINEER SHALL CHECK THE SAME.

IN CASE OF IMPORTED ITEMS CONTRACTORS SHALL REVIEW TC's AND NOT INSPECT.

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.




] TITLE : TECHNICAL SPECIFICATION SPEC.NO. PE-TS-394-165-N001
(773 77 ] EOR VOLUME : B
HH[ l CONDENSER ON LOAD TUBE CLEANING | SECTION: D
SYSTEMS (COLTCS) REV.NO. 0 ] DATE: 16.08.2013
SHEET 1 of 1
LIST OF SUBVENDORS
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PROJECT : BULK TENDER (9 x 800 MW) LIST OF ITEMS REQUIRING QP REF.NO:
NTPC
- PACKAGE : TG PACKAGE APPROVAL & ACCEPTABLE HREV!SION NO : 00
CONTRACTOR : BHEL 'VENDOR AS APPROVED BY DATE : 05/07/2011 ]
ICONTRACT NO :
13 QP No. Q;]lsropmd Sub Supplier Country 3 ss
Inspe g -
. _ 575.11 Approv Ss
Major Equipment ction ;58&: 1:f QP Syl :\,::Ir a Detail Ap:lro o Remark
Categ avi-a SCH Status | Sub.SCH SCH
ory
§ Dressor Masoneilan France A
1 HORA Gemman: A
™Y 76 [Control valve(For severe | CCl i USA/Swye?en A
(6)) service application) /Korea
] Dressor Masoneilan France A
i HORA German A
| IEMERSON (Fisher) USA/France A
/Japan
: LESLIE USA DR
> WEAR VALVES & Controls UK OR
* KOSO COIMBATORE DR
7 [Control valve(other than MiL Always A
severe service application) - t Vendors
up to 600 ANSI CLASS 8 also ac;z::ptt:lt)ll:D 2:: grare
— ] L Paighat A No. 7, higher rating of
=] i Fisher S Chennai A PP of stb supphier 1o
v) 1 Dressor Coimbators A be decided based on vaive
L] Copes Vulcan UK A application and references
* Forbes Marshat! Pune DR during detail engineering.
8 : | I 1] BIS ed Sources A
9 |Electronic ransmitters W EMERSON (R } USA/ A
|(pressure, DP & flow) ) i
i} FUJI ELECTRIC JAPAN A .
" YOKOGAWA JAPAN A Testing and Calibration at
Ws YIL, Bangalore is also
| ' acceptabie.
ABB FARIDABAD A Model - 2600 T
] ABB GERMANY A Model - 2600 T
> 22O A AN A AR RSt S L A L L T R TR R
b : - A A - S e N - ~ - - -

I DS N I DS S S Sy s
W

\>

AR T A RA A W W

A ]

-

>

PROJECT : BULK TENDER (9 x 800 MW) L$T OF [TEMS REQUIRING QP REF.NO:
NTPC . N
PACKAGE : TG PACKAGE APPROVAL 8 ACCEPTABLE REVISION NO : 00
CONTRACTOR : BHEL VENDOR AS APPROVED BY DATE : 05/07/2011
CONTRACT NO :
, ,:::e aP No. ap |Proposed Sub Supplier Country A::ov ss ss
No. Major Equipment ction ::::::’_ QP Sul :s:: al Detail Ap:lrov Remark
c:ng avia SCH Status | Sub.SCH SCH
10_|Thermocouples, RTD & ] HERAUS SENSOR GERMANY A
Thermowell 1] WISE Controt Korea A
{ Tempsens Udaipur A
§ Pyroelectric Goa A
] Detriv Instrumentation & Electrd Mumbai A N
N It Minco USA A
- i OKAZAKI JAPAN A
1] Yamari JAPAN A
1] ABB(SENSYCON) Gemany A
- ] EMERSON (Rosemount) Germany A
-y~ M EMERSON (Rosemount) |pawane A imporned from Emerson,
(el L Gemmany (make)
) | GIC(Thermal Inshuments) Savantwadi A
i 11 |Uitrasonic type level " E&H Aurangabad/ A
i Transmitter Germany
—_— [ fit EMERSGN pawane A
@, It SIEMENS MILTRONICS CANADA A
N~ v Knhrone France DR
12 :Orifice piate assembly [ Instn Limited Paighat A i
i Micraprecision Faridabad A ]
[ Starmech Pune A ]
. Engg. Specialities Kolkata DR )
* MINCO GOA DR |
{ : - BALIGA CHENNAJ [ _OR !
1] 13 |Pressure, DP Gauge [T BUDENBERG UK A \ |

i

A4 LA
T

VQ

\

Rage-gorT/ '
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[ NTPC ‘} PROJECT : BULX TENDER {9 x 800 MW) LIST OF ITEMS REQUIRING QP |REF.NO:
PACKAGE : 16 PACKAGE APPROVAL & ACCEPTABLE REVISION NG : 00
gg:::- xg‘; !:'R‘\):‘BHEL VENDOR AS APPROVED 8Y DATE : 05/07/2011
\ QP QP No. aP wPropos-d Sub Supplier Country S ss
) . nspe ’ ) Approv| SS
No. Major Equipment ction ::::::gl QP Sul ﬁ::" p:'ro Dstail Approv Remark
Categ " s al
. avi-Q SCH §tatus ub.SCH SCH
m ASHCROFT USA/Germany | A
~ 0 Wika GERMANY/ A
w e Pune
> i ! WISE Control Korea A
O [0 [ [Nagano KEIKI Japan A |
o o H.Guru South india Bangalore l A Not for MS & FW
- application
] 1] AN. Instruments Kolakatta A Not for MS & FW
I application
n GIC{Gauge Bourdon) Panvet A Not for MS & FW
application
i Manometer Mumbai A Not for MS & FW
3 ; apphication
n Goa Themostatic GOA A Not for MS & FW
?: n | GLUCK Mumbai A Not for MS & FW
~ application
L] [Switzer [Crennai A Not for MS & FW
i i - only for DP
indicator
[
h PTCH Kolkata A Not for MS & FW
m ' application
Waaree Vapi A Not for MS & FW
Forbes Marshall Hyderabad DR 'J-Jlnspecbon' category o
be decided during vendor
0 —
: Ashcroft Gandhinagar A Not for MS & EW
" application - for Mass
» ( r ( ¥ > -y brand
‘ 2 ; eVl 4P 3 3 > N N
LT O CRgET @ 6 Ty 897 & & GRS 0D
i S A I : S ) B & A A - (- -t
O VU QU U O YUY U U D DS G
QO - ; ;
C PROJECT : BULK TENDER (9 x 800 MW) LIST OF ITEMS REQUIRING QP REF.NO :
NTP S, S——
PACKAGE : TG PACKAGE APPROVAL & ACC_EME REVISION NO : 00
CONTRACTOR : BHEL VENDOR AS APPROVED BY DATE : 05/07/2011
CONTRACT NO :
(= - |Proposed Sub Supplier Country 8s ss
Inspe 9?7"5-’:‘1’51 A?::r App SS | approv
No. Major Equipment ction | ooac 110 QP Sul oval al Detall al Remark
c:rt:g avi.a SCH Status | Sub.SCH ScH
] H Guru Rishra/Muzaffarp A Not for MS & FW
o ur lication
| 14 |Level gauge (Transperent & Nihon Klingage Co.,Ltd Japan NOTED
] Refex, Tubutar type) m i Up to 40 Kg/lom2
- m Bunkabokei Kogyo Cg., Lid Japan NOTED) Up to 40 Kg/em2
m tokyo keiso Japan NOTED] Up to 40 Kgicmz
LS [ Samil industries Inc. Korea NOTED Up o 40 Kg/cm2
w LT HITROL Korea NOTED] Up 1o 40 Kglem2
~z W] Levcon [Kolkatta NOTED| Up to 40 Kglem2
e M Sigma Mumbai NOTE \Up 1o 40 Ka/em2
5% [0 _|SBEM [Pune NOTED Up to 40 Kg/cm3
R ! il Chemtrol GOA NOTED, Up 1o 40 Kglcmé
T i ASIAN INDUSTRIAL VALVES [CHENNAI NOTED( Up 1o 40 Kg/cm5
m T D.K.Instruments Kolkotta NOTED| Up to 4G Kg/am2
[ 1T Flow Star Faridabad NOTED| Up 1o 40 Kgiem2 |
- il V-Automat NewDeihi NOTED; Up_to 40 Kglem2
> 5 |Press. DP_Vaccurn Switch | 1l SOR USA Ly
1) DRESSOR (ASHCROFT) USA/Geman: A |
AAN N ITT BARTON UsA A
it HERION GERMANY A
] BARKSDALE GERMANY A
[l Switzer Chennai S Up to 40kg/em2 & not for
Compound Switch and
except 300 series
1 Tratag Ranipet $ Up to 40kg/cm?2 & not for
| Compound Switch
] it ! ]lndfos Ghaziabad H Up to 40kg/cm2 & not for
— L Compound Switch |

Rage-S-ef47~
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NTPC PROJECT : BULK TENDER (9 x 800 MW) LIST OF JTEMS REQUIRING QP REF.NO:
PACKAGE : TG PACKAGE APPROVAL & ACCEPTABLE REVISION NO : 00
ICONTRACTOR : BHEL NDOR AS APPROVED BY DATE : 05/07/2011
CONTRACTNO : T
. nc::. QP No. ap Proposed Sub Supplier Country N ss ss ss
) ) 9575-110/ Appr pprov
No. Major Equipment ction 9586-110- QP Sul oval al Datail Ap:'r ov Remark
Categ avia SCH Status | Sub.SCH|
Aura INC New Delhi A 7" 1o 12" up to 5 wey
i with Pressure rating up
L to 4000 Psi
i1} HP Valves and fittings CHENNAI A
il HYD AIR LONAVALA A
] Fiuid control Mumbai A ]
[ Microprecision Faridabad A ]
1 F Parker USA A |
n Swagelock USA A
I Baidota i 2, = —
mn TOment ) Pyrotech Udaipur A
Enclosure/Rack
[ | iL Kota A [
! Sajas electrical Trichurapati A
b Forbes Marshall Pune | DR
q ECIL Hyderabad DR* Record updation - See
] Prammen Puddukottai A
i Chemin Pondicherry A
28 (instrument Cables [} Paramaunt Khuskh A PVC.FRLS type, RQP
] Polycab pawsne A PVC.FRLS type,RQP
] Delton Faridabad A PVC.FRLS type.RQP )
] KEI |Bhiwadi A PVC.FRLS type
] Elkey Telelinks |Faridabad A PVC,FRLS
{ CORDS Bhiwadi A PVC.FRLS type,RQP
RELIANCE Bangalore OR* PVCFRLS type,RQP
! Record updation - See
L footnotes
'.F (.’ (Elé“’/ <3 € < )y 5»-.'} N R I *;45]-,; LR YR BN

. .

N I Y Y S VAR AV BV IV VA VIR VIV IV RV VR VRV a7

D

PROJECT : BULK TENDER (3 x 800 MW} LIST OF ITEMS REQUIRING QP REF.NO:
NTPC _)PACKAGE : TG PACKAGE A_ILPROVAL & ACCEPTABLE REVISION NO : 00
CONTRACTOR : BHEL VENDOR AS APPROVED BY DATE : 05/07/2011
CONTRACT NO :
i ss
| Q,:. QP No. QP ﬂPropcist Sub Supplier Country Approv ss . ss
n:
_ " . 9575-110/ Appr| pprov ™
No. Major Equipment ction | ocae 14p. QP Sul oval s a: Sth::(i;H at Remal
Categ| ~owi-q SCH tatus - SCH
ory
] Nicco Kolkata A PVC,FRLS type
W TEWAC USA A
] Habia cables Sweeden A
'42 [] Kerpen cables Germany A
(& o1 B Lapp cables Germany A
1l Thermo elecria Bv Nethertand A
i Universal Cable Satna A ] PVC.FRLS lype
IT30 |Electrical actuator [ Auma Germany A
W] Limitorge USA A
! N Rotorg UK A
2 [ Limitorque Faridabad A
= ] Rotork Chennail A
. il For Bangalore - CAT -
= L - |
L ] N Nippon gear Japan A
[ [ 1 Auma J@Engaiore A »
31 _|Fiow nozzle assembly _ [1 T Mcroprecision Faridabad A Except P-91 Material
R 1] 1 SEKO Austria A il |
= i - TECHNOMATIC iy A ]
- 0 ABS/FISB UK A T
N 1] L i Paighat A 1
i Danisg! USA A
, | Starmech Pune 1A Except P-91 Material
- . MINCO GOA DR
[ N Engg. Specialities [Kolkata DR
32 [HIGH Temp. cable " ‘L Habia cables [Sweden T A ‘
. - |(PTFEFEP) ‘ i + I
- . | I Tiapp cables TGermany 1A .
- ! [ I IKerpen cables |Germany A ] L |
i AT
i (§o
y Page-tiefrY
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