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PREAMBLE {1SPECN. NO.: {PE-TS-380/381-100-N001

REV.NO. [0 . [DATE: [1604.2012
1.0  The tender document contains three (3) volumes. The bidder shall meet the requnremenls of all the three
volumes. -
- 1.1 Volume | - CONDITIONS OF CONTRACT:
_This consists of four parts as below: |
Volume - 1A : This part contains instructions to bidders for makmg bids to BHEL
Volume-1B : This part oontams general commerciai conditions of the tender and include provvswn that
vendor shall be responsible for the : 7uality of item supplfed by their sub—vendors
"?Vblume -1C: This part oontams,spec:al oondlhens_‘of oqntract ,
. V‘olume -1D: 'l:his part oohtains_pomgnercial conditions ;or erection ar;d oo';nmissioning site Work. as
£ , i apphcable oy ] _ _
1 2 W Volume I| TECHNICAL SPEQIFICAT!ONS S -
-‘13'echn|cal requnrements are stlpulated in Volume 1l which oompnses of:
Vo;ume I} A General Techmcal Condmons , . ] .
Volume - II B . Te'chnical spéoiﬁéaﬁon including dmﬁﬁés, ifany : - - , ’
1.2.1 Volume-liB: |
" This volume is sub-divided nto following ‘sections':
= - “Section -‘A == This secnarrouﬂ|nes—1t|escope of enquiry- ===~ - - T T T : e =
| Section-B : This section provides “Project !pfonnaﬁén"
Ey .
Secﬁon -C : Th_is .f.ection indicates technk::al,;redyirements spedﬁg'to the oontla& not covered in Secboﬁ«D
Se@n j D : This sechon oompnses of technical specifications of equcpments ‘complete with data sheet A B
. &C.
¢ Datasheet- A specifies data and other requirements pertaining to the e;uipment.
Data sheet - B specifies data to be filled by the bidder (Data SheetB is contalned in Volume -
. :I)g'a sheet:C |ndmtes data documents to be furnished after the awand of oontrad as per
agreed schedule by the vendor (as- applmble)
1.22 Volume - Il TECHNICAL SCHEDULES
This volume contains fecﬂniwl s&hedules 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 checidist,sec B7 in vol liL.
- 20 The requirements meﬁtioned in Section C/Data Sheets-A of Section-D shall prevai: and govem in case of

conflict betwveen the same and the corresponding requirements mentiened in the descriptive portion inSection -
D. ) :
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TECHNICAL SPECIFICATIONS [SPECN. NO.: |PE-TS-380/381-100-N001

SECTION

MISCELLANEOUS PUMPS  [REV.NO. {0 |DATE: |16204.2012
INDEX |
TITLE

SCOPE OF ENQUIRY

" PROJECT INFORMATION
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" ® STANDARD QUALITY PLAN FOR MOTORS

= DATA SHEETS-AFOR ABOVE PROJECT ALONGWITH RESPECTIVE LIST OF MANDATORY
SPARES & WATER ANALYSIS.
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TECHNICAL SPECIFICATIONS SPECN. NO.: {PE-TS-380/381-100-N0O1

MISCELLANEOUS PUMPS VOLUME: 118 SECTION: {A :
SCOPE OF ENQUIRY REV. NO. 0 DATE: 16.04.2012

11 This enquiry covers the design, manufacture, assembly, inspection and testing at manufacturer's and/or his sub-

10 SCOPE

contractors works, proper packing for delivery and installation chiecks and replacement of gland packing with
Mechanical Seal arrangement (if applicable) at site for Miscellaneous Pumps along with mandatory spares
complete with ail accessories as per the’ requnrements Specn“ ed in this speclﬁcatlon for: followmg projects.

a) DBP(MP)L 2 x 660 MW SINGRAULI STPP
b) : SCCL -2 x 600 MW ADILABAR TPP :
The bidder's scope shall also mclude any other services, etc. |f cailed for.in the sucoeedmg sections of the ’

- =~ - - hisbase price;itself— ~ - - > - o e e e e e i

specrﬁcahon

12 The m:scellaneous pumps covered under thls specnf cation for aﬂ pro;ects shall be Horizontal pumps.

NOTE:- | - -3

_The Pumps for various projects may be combined together fer bld evaluation, if stated in NIT.

The bidder shall include complete:-supplies for the Project.as above in his scope. Part supplies offered
¢~ for the'Project shall dlsquallfy the bidders offer for that Prolect(as applicable)

1.3 The:pumps erected by the purchaser shall be cheked by the bidder for oorrectnes':s of their installation, .
alighment, etc. at site prior to their commissioning. Replacement of gland packing with Mechanical Seal (1f -
applicable) as per Cl. No. 2 0 of Section C1 of this volume The charges for these shall be. included bybtdder m

1.4° The miscellaneous pumps ,andgrives covered undér this specification for vanqus projects aie as per Annexu}e
I. HT drives, wherever applicable and irrespective of motor ratings, shall be issued free of cost by BHEL. The
details of pumps with HT drives shall be as per Annexure II.

'The Capacity, Head, Materials of construction, Mandatory sp‘areé and other particulars of these purps, are
_ “detailed in Data Sheet-A annexed with Sectlon-Dlof the specuﬁcatnon

1.5 .. For detailed scope of supply & servnces refer clause 3.00.00 of Standard teehnml Speaﬁcaﬁon for Honzontal
Centrifugal pumps speclﬁed under Sectlon-D of this volume.

1.6 Electrical scope between BHEL and Vendor for Miscellaneous: pumps and drives of thls speclﬁcabon shall be as
per annexure | of section C-2 of this volume.

20 GENERAL TECHNICAL INSTRUCTIONS

2.1 ltis not the intent to specify herein all the details of design and manufacture. However, the equipment shall
conform in all respects to high standards 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
drawings and specifications and shall be entnﬂed to reject any component or material, which in his judjement is
not in full accordance herewith.




5

|

an@ o0 @ .

tjb o

[T XY

)60 000O06000

0006606006000 O O

TECHNICAL SPECIFICATIONS SPEC_N .NO. PE-TS-3&O{381 -100-NOO1
MISCELLANEOUS PUMPS VOLUME: . (I8 SECTION: {A P
SCOPE OF ENQUIRY REV. NO. 0 DATE:  ]16:04.2012

22  The ommission of specific reference to any component/aoeeswry necessary for the proper performance of
Miscellaneous Pumps and drives shall not relieve the bidder of the responsmlhty of prowdmg such facitities to
complete the supply of equipment at quoted pnces

23 BHELs/ Customer’s representatlve shall be glven ful! access to the shop in which the equupments are being
manufactured or tested and all test records shalr be made available to him.

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

?
‘“ s

25 ln case of any deviation from this technlcal specificauon (Vol .lIB) andGeneral Technical COndmons
(VoI Il A), the same shall be indicated In the schedule of deviations enclosed in Vol lll. In the absence of _

—p——dulyfilled schedules it will be assamed that the bid sfﬁctlyconfonns!ofhe specifiation -

f'

2;6 s Unpnced copy pf theiprice bid shall be fumlshed alongwith the-technical bid.

K ) . . #

P4

P
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_ TECHNICAL SPECIFICATIONS |SPECN. NO.: {PE-TS-380/381 100-N001
®) MISCELLANEOUS PUMPS' VOLUME: 18 SECTEON A
@ SCOPE OF ENQUIRY {REV. NO. DATE: 16.04.2012
c Annexure {
S List of Miscellaneous Pumps and drives for various projects:
e 1. DBP(MP)L - 2 x 660 MW SINGRAULI STPP
FaE ? SI. No. - . [Purap Dessription Total Qty. Type of Pumps
@ . |Horizontal Pumps .
s 1 DMpW Pumps For TG Aux. 6 nos.
© 2 |DMCW Pumps For SG Aux. 4 nos. Horrontal
S . 3 |DMCW Pumps For Station Aux. 2 nos. ‘_
@ 4 ACW Pumps : L 6 nos.
IE s 20 SCCL - 2% 600° ﬁWKﬁIEKBTD_TPP o T
{Sl.No. |Pump Description. Total Qty. Type of Pumps
Y Horizontal Pumps T,
N 1 DMCW Pumps (For TG Aux.) 6 nos. s
- 2  |DMCW Purhps (For SG Aux) + 4 nos. Horizontal
o 3  JACW pumps S 6 nos.
. ; |

POO0O00B0O0OOCINOCO0EODHOO
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TECHNICAL SPECIFICATIONS

" MISCELLANEOUS PUMPS
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VOLUME:
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PROJECT INFORMATION _
DBP(MP)L - 2 x 660 MW SINGRAULI STPP
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PROJECT INFORMATION _ ] -SecTion-Gz_].

GENERAL mmmnou
1.00.00 PROJECT INFORMATION DATA

T PROJECT mromnon g
. |owner L | w(mmlnm)

006060606006 00 O O
]

e 3 Project _1_ T = =

.| aL. LOGUO!’I 2 ] “ .

- i o Latitude 24907°01.9" N
. . Coordinates _ 81 "!55'18 SE_ " ;
. . [|Aversge Altitude - 3SOmabonHSL S B L I S

Nlahabad(UP}ilOKm

Nearest Town  |sidnisskm
. [Extreme High:-47.80C

| zone m (15 1893:2000)

-

X. | Maximum Wind Velocity { 39nvs’

Xi. | of equipment .. |sopegc -

b @ ®oe Lome
~
5
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TECHNICAL SPECIFICATIONS SPECN. NO.: |PE-TS-380/381-100-N0O1

VOLUME: I8 SECTION:

181

. MISCELLANEOUS PUMPS REV.NO. . {0 DATE:
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o SECTION B2
PROJECT INFORMATION  ~
SCCL - 2 x 600 MW ADILABAD TPP
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CLAUSE NO.

- PROJECT INFORMATION

-| 1.00.00

BACKGROUND

jointly owned by the Government of Andhra Pradesh and- Government of India on a
51:49 eqmty basis

The present proposal is for settlng up of a coal based Singareni Thermal Power

thGh is A Government Company

LQCATIONfAND APPROACH:  , * S

*aa

1.03.00

e —Si] U‘ rent y nr*n‘

Adllabad of Andhra Pradesh ‘Fhe Iatrtude and longrtude of Srte are 18° 48' 30" to 18°
50’ 35" and 79° 34' 00" to 79° 35' 30" respectively. Thae, Site is 14.6 Km from nearest
town Mancherial and 4.6 Km: from State Hrghway. Dlstanoe from NH-16 (Nirmal-
| Chinnur sectron) is500M. - ¢ .

O

P

Nearest rarlway statron is Manchenal rarlway statioh on Nagpur—Kaznpet main rail Jme
of South Central Rallway, located at a drstance of about 14.6 kms.

Nearest alrport is Shamshabad Airport, Hyderabad at a distance of about 250KM

Vlcmlty Plan of the prOject rs plaoed at Annexure-l

| LAND REQUIREMENT

A:_i"

Staff oolony, ash dump area, Coal conveyor oomdors water pipelines ‘and Green

WATER
Water requirerr._\en‘t’hage been assessed as 3700 cum/hr.
Irigation & CAD Deptt., Gowt. of Andhra Pradesh has allocated 1.0 TMC of water
per annum from Pranahita- Chevella -Lift - Irigation Scheme vide.. Memo " No
17556/Maj Ir.VII(1)/08 dated 02.07.2008 (Annexure-2.1).
Department vide their letter No. 157/T/2008 dated 07.08.2008 addressed to SCCL

infiltration galleries in River Godavari at Shetpally Village for the project.

The Singarenis Collieries Company Limited is a government coal mining companies

Project (2x600 MW) to be owned by The Srngarem Collieries Company Limited,

‘ About 490 hectares of land has been identified for Ihe plant, CHP, water reservqir,

During the no-flow period in the river, Gowt. of ‘Andhra Pradesh, Ground Water-_f

have accorded approval for drawal of 18 MGD (3409 cumv/hr) water through‘

SINGARENI THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTIONH PAGE
(2X600 MW) SECTION -V1 PROJECT INFORMATION | 1 o@*
BOILER TURBINE GENERATOR PACKAGE PART-A
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The Plant water scheme is described below.:

SINGARENI THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTIONA . . PAGE :
(2X600 MW) SECTION - VI PROJECT INFORMATION 2 G’-‘b Lf'
BOILER TURBINE GENERATOR PACKAGE | PART-A

CLAUSE No. 'PROJECT INFORMATION
SCCL has approached Govt. of Andhra Pradesh vide letter dated 29.0809  to
get allocation of 2 TMC of water from Sripada-Yellempalli Project including already
allocated 1 TMC of water for the Power Project.
Suitable intake system wiill be developed at a locatron as may be suggested by
Ground Water Deptt., Govt. of Andhra Pradesh
1.04.00 COAL AVAILABILITY AND TRANSPORTAT ION
1.04.01 Coal AvaIIabllrty .
i Coal requfrement for 1200 MW capacity has been assessed as 4.784 mtpa.
s€cL
1:1.04.02 Copl ffaxnspormtion o
,Coal will be Ilnked from Snrampur OCM & nearby ooalmmes of SCCL ~-) 200 mm
size Coal will be transported by-Rail / MGR system from mines to plant site
As a standby arrangement coal shall also be transported by road and the.
arrangement shall be made in Plant CHP to receive the coal through trucks by
. designing surtable ground hopper.
1 04 03 Coal Qualrty Parameters and Fuel Oll Charactenstlcs
The tentatrve Coal. qualrty parameters and Fuel Ol Charactenshes are enclosed as
) Annexures--1 and II-2 to this subsection.
1.05.00 CAPACWY&PQWER EVAQUATION R ;
: Power generated is proposed to be stepped uptol"' 400 kV by generator transformer
and will be evacuated through the double circuit overhe_ad transmission system.
1 :06300 ' "MET! EOROLOGICAL DATA
Important meteorologlcal data from nearest observatory at Ramagundam is plaoed
at Annexure - il -
| 10700 | PLANTWATERSCHEME - .o

HUSREE
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CLAUSE NO. PROJECT INFORMATION 1

1.07.01 Cohdenser Cooling (CW) Water System i J
It is proposed to adopt re-circulating type CW system with induced draft cooling
towers for the project. ,

1.07.02 - Equipment Cooling Water (ECW) System ( Unit Auxzitiaries)'

" The plant auxiliaries 'o‘t Steam Generator shall be cooled by Démineralised water

(DM) in a closed circuit. The primary circuit DM water shall be cooled through heat

.| exchangers by Circulatiig Water tapped from CW system in a closed secondary
‘| circuit. The hot secondary circuit cooling water shall be cooled in the induced draft

cooling towers and shall be returned back to the system.

%

|
i

e

ooo0o0co0oe0

1

.

F107.08

I
g BV

-1.07.05

~Station Auxiliaries Cooling Water System

" The station auxiliaries such as Air compressors, compressors of ash-handling plant, |

Cooling water circuit of Aerondltlomng systems of Main Plant and Service Building, 4

dompressor of mill reject system etc. shall be cooled by separate’ ooolmg water

system usmg separate set of pumps ‘and ooohng towers

>~

'Ash Water System T

ltis proposed to operate ash water system in a dosed circuit. The ash water
from the ash dyke shall be recrrculated Dunng re—crrculauen mode, the make

(@)

7 evaporaf ion Ioss Sinashd W is’ﬁ'ﬂl 'be supphed rom CW b]ow down

During initial stage when demnted ash water is not avallable the ash water

(b)
system. shall .be operated in once through mode and make up water to ash
; water system shall be given from CW blowdown as well as raw water’
system.
| ()  Considering total ash handling plant water requirement -of 1 400 Cu.M/hr.

(excluding the water required for cooling of air oompressors and vacuum
pumps but inclusive of seal water of ash slurry pumps during re-circulation
mode operation, it is expected that about 930 M*hr of decanted ash water
shall retum to the ash handling system after acoountmg forevaporahon loss

‘Other Mlsoellaneous Water Systems

CW system blow. doWn_water shall be used for meeting the Fly ash and
bottom ash system requirement. Clarified water shall be used for service
‘water system. The service (wash water) water collected from various areas ;
shall be treated using oil water separators, tube settlers, coal settling pits etc.

(@

. mmm{’:f

BOILER TURBINE GENERATOR :PACKAGE

SINGARENI THERMAL POWER PROJECT TECHNICAL SPECIFICATION _ SUB-SECTIONJ PAGE
(2X600 MW) SECTION - VI PROJECT INFORMATION 30@1",
PART-A ’ )

14
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CLAUSE NO. |

PROJECT INFORMATION

as per requirement and treated water from liquid effluent treatment plant shail
be recycled back to the service water system for re-use.

“(b) The drinking water requirement of the plant shall be proviged from water
treatment plant. :

(c) Steam Cycle make-up water, makeup to the primary circuit of ECW (unit
auxiliaries) system, boiler fill‘'water and makeup to the hydrogen generation
plant shall be providéd from existing Demineralising plant.

1@ The quality of Raw water and Clarified water is enclosed with this sub-s
sectlon-

100.00 "

| Criteria for Wind Resistant Design of Structures and Equipment -~
Al structures and equipment of the power plant, including plant ;uxiliary strucfures
| and equipment, shall be designed for wind forces as given in Sub-Section- D-01,
1 Part-B, Sectnon-VI i.e. Technical. Specnﬁcatlon for Civil and Structural Works
CnterIa for Earthquake Resistant Deslgn of Structures and Equnpment

All power plant structures and .equipment, including plant auxiliary structures and |

B, Sechon-Vl i.e. Techmcal Speaﬁcatlon for CMI and Structural Works.

S e e i T e e :fei‘: e
- - e e —— - : et e o :3 - - :j
SINGARENI THERMAL POWER PROJECT TECHNICAL S?EClFICATlON SUB-SECTIONH PAGE

i (2X600 MW) _ SECTION -VI | PROJECT INFORMATION 405@4..
BOILER TURBINE GENERATOR PACKAGE . PART-A

equipment shall be designed for seismic forces as given in Sub-Section- D-01, Part-|
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TECHNICAL SPECIFICATIONS SPECN. NO.: |PE-TS-380/381-100-N001

{voLuMe: fiB8 [secTion Ici

1.0

MISCELLANEOUS PUMPS REV.NO. |0 {DATE:  {16.04.2012

SPECIFIC TECHNICAL REQUIREMENTS
DELIVERY:
Delivery of miscellaneous pumps from date of LOI, for various projects shall be as per NIT requirement.

The delivery periods shall be as per NIT requirements , considering 6 weeks cumulative approval time taken
by BHEL & Customer for the project. The cumulative approval time shall be the time for all the submitted
revisions put together

" The drawings to be submitted by bidder in the event of order for eact: pmject shall be :

o Pumps : > R E
o Technical Data Sheets and Performance Curves
.0 " GA and Cross Sectional dravangs

[

20

3.0

40

5.0

|
Drawlngs submusslon schedule shall be as follows :

[
a0

1% submission of drawings from date'of LOI* shall be within 25 days.
Every revised submission incorporating comments — Within 10 days.

"ForpwnpswhereHTmotonstobefreelssuebyBHEL HT motor GA wtuonlyaffecttheGAdravwng
preparation from vendor. Vendor to fumish tentative GA drawitig for pump. within $pecified time schedule.
VendortafumashﬁnalGAdravangwnﬂm2meksofmce|ptofMotorGAdrawngfromBHEL.Biddetsbmte
that HT motors inputs viz. Load Torque vs. speedwrvesofmepwnps,selegtedmotorramigs rpm, GD2

- value of driven equipment fumished along with offershall be considered finat'and BHEL may pmoaed with.

= finalmotor designs-ag persame. —— =——~——= e : .

Drawings submitted shall be complete in all with revised drawing submitted incorp
comments. Any incomplete drawing submitted shall be treated as non submission with delays to bidder's
account. For any clarification/ discussion required to compiete the drawings, the bidder shall htmselfdepute

“his personal to BHEL for across the mble discussions/ finalisations/ submissions of drawings. -

HmzomalPumpswm Mechanical seal- shaubesuppnedwmgcand padangagangememwsﬁearugland

mmmmammmwmmmmmmamm
ngofmepwnpswimglandpaddng l-iomverMedxaniwlsealshallbedespatd\edalongwim s

mainsupplyforthlspurpose

»

100% PMi (Pmoes Material Idenhﬁwhon)lnspecoonformatedalgtadeofpimpwsng shaﬁandhipeller
shall be done by.vendor & certification shail be submitted for review of BHEL. Further BHEL reserves the right
to conduct random & independent PMI inspection on pump casing, shaﬂandlmpeﬂerbascem&lthegadeof
matenalduinginspecuonatvendorwks

B

Inspection of Mandatory/ Recom mend ded spares shall be infiné with approved QP for Main Pumnps supply. "~ 1"~

Vibration norms for testing shall be as per American National Standard for Rotodynamic Pump for Vibration
Measurement and allowable values, Doc. ANSI/ HIS 9.6.4-2009. The applicable vibtabon limits for each pump,
shall be indicated in the Technical datasheet to be fumished by the successful bidder after award of LOV PO.

o Quality Plan ' A o
. "otors K " . : .
) Technical Data Sheets,curves alongwith other motor documents i . ' £
B R " Miotor GA drawing, termming] detaﬂs, D e
Quality Plan e
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TECHNICAL SPECIFICATIONS SPECN. NO.: |PE-TS-380/381-100-NG01

SECTION: JC1
DATE: 116042012

VOLUME: B

MISCELLANEOUS PUMPS

6.0

70

IREV. NO. 0

Hyvdraullic testing ; of pump casing shall be done as per clause 10.00.00 of section-D of this volume, with time
duration not less than 30 minutes instead of 1 hour indicated, other requirement as specified in clause
10.00.00 shall remain same:

Bid evaluation : shall be ‘done as per clause 4.00.00 of section-D of this volume, with only change that for LT
motor driven pumps, the aux power atinlet to motors as per clause 4.01.00 to be indicated by the bidders
shall be compared with Benchmaik aux power calculated by uging formulae as per clavse 4.01.00 considering
Bid evaluation efficiencies for pump and motor as indicated in datasheet-A of section-D of volume-iB, other
requirement of clause 4.00. 00 and bid -evaltuation for HT motor driven pump shall remain same.
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|SPECIFICATION NO. .
TECHNICAL SPECIFICATION FOR {voLumE '8
|  {SECTION-C-2
MISC PUMPS ; REVO DATE 19.04.12
(ELECTRICAL PORTION) PAGE 1 OF 1

1.0

SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL

EGUIPIIENT & SERWCES TO BE PROVIDED BY BIDDEPJ PURCHASER

Scope for supply, and erechon & commlsslonmg of vasious equipment formmg part of electncal system for
this package shall be ds per Annexure- to Section - C [Scope of Work (Electrical)].
Make of various equipment/ items in the scope of bidder shall be to approval of -owner during detailed

Bidder.shall furnish all AC as well as DC loads required for the system at ditferent voltage levels {e.g. 415V

All electrical equipment shall be suitable for the power supplies, fault levels and climatic conditions lndicated

Al drawings, data sheets,Quality Plan, calculations, test reports, test certificates, etc. shall be submmeq 1
.dufing detailed engineering stage as per formats eenclosed. The same shall be subject to approval wrhout

Techn.gal requirements shall be as per specifications Insted in Claus 4.1, 4.2.& 4.3 below.

| EQUIPIENT & SERVICES TO BE PROVIDED: BY PURCHASER FOR ELECTRICAL & TERMINAL

POINTS : Refer “Electrical scope betweén BHEL and Vendor™

Bldder shall oonﬁrm total wnpllance to the electncal specmcahon without any dawatmn from the tedw

quality asSurance- requrements stipulated. In line with this, the b|dder as technml offer shall fumish two

a) Acopyofthssheet'ElectncalEqmpmentSpeclfbanonfoerSCPUMPS andsheet'ﬂeetncalSoope
between BHEL and Vendor’ with bidder’s signature and company stamp.

No technical subritial such as copies of data sheets, drawings, write-up, qualvtyplaﬁs type test certificates,
technical literature, elc, nsreqwreddunnqtenderstage Anysudusthnmmnewnnmade shalimtbe

EedwelsoopebetweenBHEL&vendor(Annexure«lomssea:omeSewoncz) o

Technical specification no. PE-55-999-506-£101, Data Sheets (A & C) for 415V Hectric Motors (atladied at

Data Sheets A for 415V Electric Motors {altached at section C2 of this vol.)
Customer specific requirements for motors (11 pages) for 2x660 MWSmgrauf i STPP (auached as Annexure

Custemer specific requirements for motors (9 pages) for 2x600 MW Ad!abad TP (attaohed as Annexure IH
Data Sheets C for 415V Electric Motors. (attached at section B2 of vol. lll)

Quality Plan for motors. (attached at section D2 of this vol.)
Loaddatafonnat(attad\edaisecﬁonBSofyol. 1))

11,
s 12
engineering stage without any commercial implications.
g .13
F the offer.
@Y 14
@“ . ¢ _ in project informatiori enclosed with the specification.
R 15
e
i . any commercial implicafions. .
Q© 16
© 30
R
i 40- - DOCUHENTS TO BE SUBIIHTED ALONG WITHBID
® T
: 41
signed and stampel.copies of the following:
- » b) Listof Erectioh and Commissioning spares.
@ : c) Listof Erection & Maintenance tools & tackles.
g d) Electrical load requirement in the load data format.
@ e) MotordatasheetsA&C - &
n ‘ f) QPs
©
@ considered as part of oﬁer
e 5 LIST OF ENCLOSURES
¢ 52
’ 53
‘°‘ , section D2 of this vol.)
: 54
© 55
@ Il of this section i.e Section C2)
@ of this section i.e Section C2)
5.6
y 5.7
@ 58
N -]

AC;240°V AC, 220°V DC étc.) of all types; stch as motor feeders; Supply feedars i PEmormat alongwith—
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SPECIFIC ELECTRICAL REQUIREMENT FOR MISC PUMPS

SL.NO.][PARAMETERS ___ UNIT___[SCCL-ADILABAD {SINGRAULI
[moTorR
1 |DESIGN AMBIENT TEMP DEG.C {50 ' |50
2 |VOLTAGE SUPPLY AND VARIATION | VOLT {415+ 10% 415+ 10%
3 |FREQUENCY WITH VARIATION Hz  {50(+3% to-5%) 50 (+5% to -5%)
COMBINED VOLTAGE & v
4 _ [FREQUENCY VARIATION (sum of 10% 10%
absciute values) :
MAX ACCEPTABLE RATING OF ‘
5 |MOTORATA15Y . KW 1200 KW & below . |upto 150 KW
SYSTEM FAULT LEVELAND TS T ‘ s s
. 5 |ouarTion | KA {50KA, 1sec SOKA, 1sec | :
. ) SUTABILITY OF TERMINAL BOX L . :
7 |FOR FAULT LEVEL AND DURATION | S0 KA, 0.25 sec [P0KA025sec
;  |CLASS OF INSULATION & TEMP Class-F and temp rise” P
8 RISELIMITEDTO ) fimited to Class-B JClass-F and temp rise limited to Class8
Biel 9 IMIN. STARTING VOLTAGE _ 185% S 8% T :"‘ T _:::;.:: i
= -, - |MOTORRATINGFORSINGLE = |~ | 0 i o ENEE
Pt <10 |BHASE SUPPLY | |p2kWaBelw 021N & Below’
(] [MAXIMUM LOCKEDROTOR  , | %OF © R P .
1 ] CURRENT s FLC {600% subjeot.;:‘ toiStol.  {600% subjecttoIStol. -
9 ' 12 |ACCEPTABLE NOISE LEVEL DB  185db{(A) ' As per 1S-325 /siec-ebgsi
. ©c 3 w OF STARTERPROVIDEDIN |~ 1, o ool
- : i indoor motor: IP 54; 1P-55, But motor for outdoor or 3
° : Outdoor motor: IP 55; '|semioutdoor shall be weather-proof type |-
’ 14 |DOP OF ENCLOSURE Cable Box- Indoor Area: *
© : “[P54; Cable box- Outdoor
‘ - area: IP:55 ' ‘
e 15 |sPACE HEATER REQUIREMENT KW |3okw gABOVE _|akwaaBOvE =
#9 o 16 P';‘}'NT SHADE RAL5012(Biue)  |RAL 7032(Siemens grey)
B MOTORS ARE ENERGY _|The above requirement for SINGRAULI
; A 4 ) -+ |, [EFFICIENT (TYPE'EFF 1) |Projectis to be read in conjunction with DB
17 {SPECIAL REQUIREMENT AS PER IS :12615-2004  |power ltd, technical specification section-1l,
o .. . loan-B genetalspadﬁcaﬁonsaookzofd .
= ) chaptér-£11 Electric molor.

) © 000 0 00000060
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| ‘ ELECTRIC MOTORS ] cH-£11

CHAPTER-E11

1.00.0 DESIGN CRITERIA
1.01.00 General
1.01.01 Motors shall be furnished in accordance with’ both this general

specmcatnon and the accompanymg dnven equlpment specification. -

} In case of any discrepancy, the driven equment specification shall a

govern.
1‘.01_".02 ] “The mators wiII be installed in hot, humld and troplcal

- installed motors. ; .
P -

atmosphere,
highly polldted with coal dust.« Canopy to be provrded to all outdoor

T

&
the annexure of thls specnﬁcatlon

¢ g 8
¥ oe

LMY w

of.solar heat shall .be considered in the determination:of the desrgn ,
' ambient temperature. ' o
1.02.00 'A.C.Motors
1.02.01 " Motors shall be general purpose, constant _speed, squlrrel cage,
S threﬂ&nglephase@udwntype‘, S
_1.02.02 .All ' motors shall berated for: contmuous duty They sha|l also be

©1.01.04 . For motor mstaHed outdoor and exposed to direct sun rays, the effect

TUTA01,037 “Unless othenmse noted ~electtical eqolpment/system design shall be
based on the service conditions and auxiliary power supply given in

sultable for Iong penod of inactivity.

_ input power reqmrement of the dnven equipment at rated ‘duty point.

1.02.04 The ‘motor characten istics shall match the requirements of the dnven

‘ ”1.02.03 The motor name-plate ratlng shall have at Ieast 15% margin over the '

:sequipment so that adequate starting, accelerating, pull up, break down

“and full load torques are avallable for the intended service.

maximum reliability.

1 03.03 D.C. Motors shall be similar to A.C. Motors with respect to other

features like

1.62_.05 ; Motors Iocated in hazardous area shall be ﬂame-proof type.
1_.03100 D.C. Motors | N
. 1.03.01 D.C. motor provided for emergency servnce shall be shunt/compound
. wound type.
1.03.02 Motor shall be sized for operation with fixed resistance starter for

SPECIFICATION DB POWER (Madhya Pradesh) LIMITED

FOR B;-SR‘T“-\;: KAGE | 2 x 660 MW Supercritical Thermal Power Plant

Page 3 of 11
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L 1 ELECTRIC MOTORS T

enclosure type, cooling and class of insulation.

2.00.00 SPECIFIC REQUIREMENTS

2.01.00 Running Requirements
2.01.01 ~ Motor shall run continuously, at rated output over the entire range of
s voltage and frequency varlatlons as given in the:annexure.
2.01.02 The motor shall be capable of operating satlsfactorlly at full load for 5
‘ minutes, without Zinjurious heating W|th 75% rated voltage at motor
termmals e P .
, 2.02.0 EStartmg Requirements e,

e 3

auxiliaries, except B.F.P Motor

In case. of BFP motors it shall be 4.5 tlmes only.

No further tolerances are appllcable on sl;artlng cuarrent speqf ied above

H.T motors. g : ' ’ T
For LT moter the appllcable stanng current shall be 6 times full load
current sub_]ect to IS tolerance.

2.0'2_,.\,02 | »The motor shall be capable of w1thstand|ng the stresses imposed if
; ‘started at 110%, rated voltage.

" Starting current shall not exceed 6 times full Toad current for all HT

00000009,

¥

0000000000 O0DH

motor it shall be’ 75% rated voltage

2.02.03 Motor shall be capable ‘of three equally spread ‘'starts per_hour, two

s starts in quick succession from cold condltlon and one restart from hot
2 condition. ;
2.02.03 Pump motor sub]ect to reverse rotation shall be designed to withstand

S § the stresses encountered when starting with ‘shaft rotating at 125%
‘ rated speed in reverse dlrection .

2.63.0 s Stress Dunng Bus Transfer

- 2.03.01 ~The motor may be subjected to sudden appllcatlon of 150% rated '

) 2 02 03 Motor' sliall sta'rt'Witﬁ Tated 16ad and : accelerate to full speed With 80%
rated voltage at motor terminals except BFP motor. In- case’ Uf BFP

" voltage during bus transfer, due to the phase dll_‘ference between the B

“incoming voltage and motor residual voltage.
2.03.02 The motor shall be designed to withstand any torsional and/or high
o current stresses which may result, without experiencing any
deterioration in the normal life and performance characteristics.

2.04.00 Locked Rotor Withstand Time

SPECIFICATION DB POWER (Madhya Pradesh) LIMITED

FOR BTG PACKAGE | 2 X 660 MW Supercritical Thermal Power Plant

Page 4 of 11




| B | ELECTRIC MOTORS | cH-e11 |

2.04.01 ‘The locked rotor withstand time under hot condition at 110% rated
voltage shall be more than motor starting time by at {east 2.5 seconds
for motors upto 20 seconds starting time and by 5 seconds for motor
with more than 20 seconds starting time.

2.04.02 :,tartmg time mentioned above is at minimum permissible voitage of
80% rated voltage.

:2.04.03 . Hot thermal wuthstand curve shall have a margin of at least 10% over
the full load current of the motor to permit relay setting utllnzmg motor
. ‘rated capacity.
2.05.00 Enclosure T

20501 “ Al

unless ofﬁermse speciﬁed Motoﬁor outdoor or seml-outdoor service
.y shall be of weather-proof construction.
i 2.05.02 . Motors of large output ratings, located indoor and not dlrectly -exposed
" to dust shall have degree of protectron class IPW 55. % P

2,05 03 . " For hazardous area approved type of increased safety- enclosure shall-

bé fumlshed TR N
2.06.00 Cooling

2.06.01 The motor shall be self ventilated type, either totally enclosed- fan
cooled (TEFC) or closed aircircuit air cooled (CACA).

| @‘T R R T‘, N pet e . Yoo g

2.06.02" For 1arge capacity motors,totaﬂy enclosed tube” ventliqtloh (TETV) 5
© Ty shall be consndered - N ;
@ . 2.07.00 ¥ . Winding and Insulation |
0 . 2.07.01 : Al insulated winding--’shall be of cooper
c 2.07.02 All Motors shall have class F insulation but, lifnited to class B -
e ” temperature rise. .
e s 2.07.03 Wlndmgs shall be |mpregnated to make them non-hygrosooplc and oil
- - resistant.
e 2.08.00 - Tropical Protection »
= 2.08.01 AII motors shall have fungus protection involving special treatment of
@ ‘ S insulation and metal against fungus, insects-and corrosion. -~ -
; © _ 2.08.02 All fittings and hardwares shall be corrosion resistant.
e : 2.09.00 " Bearings .’ |
@ 2.09.01 Motor shall be provided with antifnctron bearings, unless sleeve -
© Fon e . DB POWER (Madhya Pradesh) LIMITED. page 5 of 11
[ ] PART-B 2 X 660 MW Supercritical Thermal Power Plant
©
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ELECTRIC MOTORS

bearings are required by the motor application.

| cH-e11

2.09.02 Vertical shaft motors shall be provided with thrust and guide bearings.
Thrust bearing of tilting pad type are preferred.

2.09.03 - Bearings shall be provided with seals to prevent leakage of lubricant or
entrance of foreign matters like dirt, water etc. into the bearing ‘area.

against over lubrication.

2.09.04 Sleeve bearings shall be split type, ring 0|Ied with permanently
. aligned, close running shaft sleeves. _
.2.09.05 Grease lubricated bearings shall be prelubricated and shall have

Ty provisions for in-service p05|t|ve lubrication .with drams to guard

o

2.09.06 ~Oiled bearing shall have an integral Self cooled oil reservoir with oil
. ring inspection ports, oil sight glass with oil level marked For standstill
and running conditions and oil fill and drain pIugs

prlor approval of-Owner.

2.09.08 - . Lubricant shall

i
|
|
f
i
i

i

unless otherwise approved.

-2.09.07 ‘* Forced lubricated -or water cooled beanng shaII not be used wﬂ:hout

2,_'1_1.“03 _' The termmal box shall 'be split type with removable cover wuth access

to connections and shall have the same degree of protectlon as motor.

2.11.04 The terminal box shall have sufficient space inside for termination/
connection of XLPE (11kV)/ XLPE (3. 3kV)/ XLPE (415V) insulated
armoured aluminium cables.

SPECIFICATION ) . )
DB POWER (Madhya Pradesh) LIMITED
FOR BTG PACKAGE | 2 X 660 MW Supercritical Thermal Power Plant Page 6 of 11 |

not deteriorate ‘u'nder"" all service conditions. fhe
lubricant shall be limited to normally available types with IOC
equivalent. ;
2. 09 09 Bearings shall be insulated as reqUIred to prevent shaft current and. :
_ .r.eiuJLaLLQeing damaqe e R #,
2.10.00 Noise &Vlbratlon s —(
2.10.01 . The noise Ievel shall be as per IS/IEC
2.10.02 ©° The peak amplltude of the vubratlon shaII be wnthm I S/IEC specnﬁed
L. limits. :
., 2.11.00 = Motor Terminal Box .
2.11;61 Motor terminal box.shall be detachable type and located in‘accordance
, : with Indian Standards clearing the motor base—plate/foundatlon
2.11,02 ~ Terminal box shall be :capable of bemg turned 360 in steps of 90



A
4

[ I ELECTRIC MOTORS . | cH-E11 |
@ 2.11.05 Terminals shall be stud or lead wire type, substantially constructed and
thoroughly jnsulated from the frame.
@ 2.11.06 The terminals shall be clearly identified py phase markings, with
@ : corresponding direction of rotation marked on the non- driving end of
@ the motor.
2.11.07 The terminai box shall be capable of withstanding maX|mum system "
C _ ' fault current for a duration of 0.25 sec. ’
@ 2.11.08 For 11kV mog:or, the terminal box shall be phase segregated type. The
neutral leads shall be brought out in a separate terminal box {not
@ necessarily phase segregated type) with shortmg lmks for star

connection.

" double compression brass glands.”

2.11.10 The gland plate for single core cab]e shall be non-magnetlc type
2.11.11 In case of motor termlnal box being not suitable for specified cable
- S|ze/number, -suitable adopter box/extension box shall be’ prev:ded
\ 2.12.00 Groundmg
2.12.01 The .frame of each motor shall be provided with two separate and
distinct groundlng pads complete with tapped holé, GI bolts and
washer. . .

— e e e e =

~—-=-2:12:02° ~“The" cable “terminal~ box- shall ‘have @ ‘separatse groundrng pad ﬂ)r T
: termlnahon of groundmg condueter - »

3.

2.13.00 ~ Rating Plate

o0 ¢ea 66000,

J

In additlon to the minimum mformatlon required by IS, the following
mformatlon shall be - shown on‘ motor ratlng . pl_ate

e

a) Temperature rise in C “under rated conditlon and method of
measurement. :
b) Degree of protection.
(c)Bearing identification no. and recommended lubricant.

- d) Location of insulated bearings.

©0 0 60 ¢

2.14.00 Accessories

2.14.01 Generai .
Accessories shall be furnished, as listed below, or if otherwise required
by driven equipment specification or apphcatlon

o000

2.1;}.02' Space Heater
© Fgfgg‘g:?g& " DB POWER (Madhya Pradesh) LIMITED Pag o 7of 11
C PART-B 2 X 660 MW Supercritical Thermal Power Plant ) :
©



| 1 .___ELECTRIC MOTORS [ cH-e11 |

a) Motor of rating 30 KW and above shall be provided with space
heaters, suitably located for easy removal or replacement.

b) The space heater shall be rated 240 V, 1 phase, 50 Hz and
sized to maintain the motor internal temperature above dew
point when the motor is idle.

2.14.03 .Temperature Detectors

a) . All 11kV motors shall be provided with six {6) duplex or twelve
(12) simplex winding temperature detectors, two (2)/ four (4)
per phase. .

b)  11kV motor bearing;;, shall be provided with duplex type
: . r .

-

bl

DOOOOOOO0O00ONO000006060O0]

c)» TFhe temperature detector menhoned above shall be res:stance

. ‘type, 3 wire, platmum wound; 100 Ohms at 0 c. T -3
d) Five numbers of temperature detectors/thermlsters shall_be ;
prowded for LT motors above 90 kw (3 nos wnndlng temps, 2
B , - nos bearlng temp.)
2.14.04 Indlcator/ Swﬂch
) Y a) Dial type local lndlcator with alarm contacts shall be: provnded

_for the following: -

“ i ‘): =?ﬁmmﬁﬁ¢tﬁﬂpemm. B ——. e TTooTTTT S :

1)) Hot and cold air temperature of the closed air C|rcwt for
CACA and CACW motor. : _;.F
b) . Flow switches. shall be provnded for momtorlng coollng ‘water
' flow of CACW motor and oil flow of forced Iubﬁcatlon bearmg, if
used. _ _ -3

= ;
o

e

: 9 Alarm switch contactirating shall Be minimum 0.5 A at 220V
DC and2Aat240VAC "

»

2.14.05° Current Transformer for Differentlal Protectlon 5

.a) Motor above 1000 KW shall be provided with three differential *.
current transformers mounted over the neutral leads within the
enclosure. Loose 3 nos. CT for mountlng on switchgear side
shall be in bidder’s scope

b) The arrangement shall be such as to permit easy access for C.T.
testing and replacement. Current transformer characteristics
shall match Purchaser's requireinents to be intimated to the

~ successful didder.

SPECIFICATION ' :
- - DB POWER (Madhya Pradesh) LIMITED
FOR B;fkifg KAGE 2 X 660 MW Supercritical Thermal Power Plant Page 8 of 11
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2.14.06 Accessory Terminal Box
a) All accessory equipment such as space heater, temperature

detector, etc., shall be wired to and terminated in terminal
boxes, separate from motor (power) terminal box.

b) Accessory terminal box shall be completed with double
compression brass glands-and pressure type te*mmals

2.14.07 Dram Plug
Motor shall have drain plugs so located that: they will drain the water,‘_zy ‘

resulting from the condensation or other causes from all pockets of the
motor casmg L

‘ Pae 00000000 € il

2.14.08 Llftqng Prowsmns <

~~"Motor weighing 25 kg of,more sha1l be provnaed with' eye bolt or otbér —
adequate provnsnon of Ilﬂ.‘mg _

"

2.14.09 Dowel Pins "
" The motor shall be desngned to permit easy- access for drilling- holesr
through motor feet .or mounting flange. for, installation .of. dowel pms
after assembllng the motor and drlven equipment.- Uy

2. 14_16 ' Pamtmg

“ _ Motor mcludlng fan shall be pamted with corrosion - proof pdmts of >
i «~rolgu,rjsbade=slemensgz:ey (RAL -70?7\ S — N

t

0000000

!
|
1
|
i

i
|
i
f
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3.00.00  TESTS -

;0 0

ocoooco0oo0oo0oo000000C

Routine and Type Tests are:to be conducted in presence of customer’s
representative as per 1S:325 and required copies of test certiﬁcates
are to be furnished for approval. In addition, following tests shall have
to be carried outon the motors:in presence ‘of MEGL representative.

\S

o Feoad Impulse test by 1.2/50 mlcro sec. On 'sample coil of stator
o winding insulation as type test as per draft IEC-671 July 1985 °
test voltages as under:
Voltage rating of motor Impulse Test Voltage
3.3 kv 36 kv peak 11 kV 49 kV peak

b. Tan delta, chargmg current and d|electnc loss measurements
on each phase of motor stator winding as routine test.

c. Polarization Index Test as per IS: 7816 as routine test.

d. Test for suitability of IPW - 55 as per IS 4691 as type test.
‘Type test certificate for first numeral shall be acceptable in lieu
to test, provided the test motor is identical to motor being

SPECIFICATION " DB POWER (Madhya Pradesh) LIMITED

FOR B;SR%;: KAGE | 2 x 660 MW Supercritical Thermal Power Plant

Page 9 of 11
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supplied. Second numeral test shall be camed out on the
motors as routlne test. -

e. Fault Withstand Test for main terminal box as type test. Type
test certificate shall be acceptable, if the test is conducted on
exactly identical termmal box.

f. Test for noise Ievel as routme test

g. | ‘Test for wbratrons as routine test..

h’ Tan delta measurement on coils. : R i
i Surge WIthstand test for inter turn msulatlon - i

:nufacfure-.é‘ '

06606000000

e

ey

P i} : : s >-i¢-‘ e e
Testé indicated at (h), (i), (j) shall:-be carried out durmg manufacture of the
coils and shaII befurmshed for verlﬁcatlon % E
£ :
SPECIFICATION )
DB POWER (Madhya Pradesh) LIMITED f11
i FOR 9:2&6& "AGE 2 X 660 MW Supefc_ritical Thermal Power Plant Page 10 of 1
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o ANNEXURE-A
DESIGN DATA - .

1.0 AUXILIARY POWER SUPPLY.

Supply Description - Consumer
L.T: Supply 415V, 3 Phase, 4W, 50 Motors upto 150KW
: Hz,

‘ effectlvely earthed

H.T.: Supply 11 kv 3 Phase, 3W 50 Motors above 150 kw
s Hz, “Non- effectwely . ¢
earthed. :

)9 00000 ﬁ 6 G

i
i
i - 2 -
:
|
i N -
] s .

il

2.0 RANGE OF VARIATION

Cu ¥ Supply 'bescription Consumer _
A.C. Supﬁly & oo
Voltage: - - +10% o
Frequency 5% . ‘ B
Combined 10% (absolute sum) : ;
Voltage and

Frequency

[

600600¢

-—:**—Df*Suppjv* Se— S S — S——
Voltage ] ,,+10 % to g-) 15% :

e
3

00000000080 ﬁfivffﬁ:f"’"f‘

%_

57

SPECIFICATION ' :
FOR BTG PACKAGE DB POWER (Madhya Pradesh) LIMITED

PART-B - 2 X 660 MW Supercritical Thermal Power Plant
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‘BOILER TURBINE GENERATOR PACKAGE

o’
C CLAUSENO. * TECHNICAL REQUIREMENTS
'@ 1.00.00 GENERAL REQUIREMENTS
e ' 1.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
R Centigrade and relative. humidity of 95% (at 40 deg C) shall be considered. The ]
Q . equipment shall operate in a highly polluted environment.
. @ ) 1.02.00 All equrpments shall be surtable for rated frequency of 50 Hz with a variation of +3%
R & -5%, and 10% combined variation of voltage and frequency unless specifically
_ e brought out in the specification, : .
e 1:03.00 : Contractor shall provide fully compatible electncal system, equrpments accessories
andservices.
I edmon of Televant National and rntematronal Codes & Standards espedally the
e« ) . Indian Statutory Regulations. .
3 c 1.05,00 The auxrhary AC voltage supply arrangement shall havé 11kV,; 3.3 kV and 415V
C ' | systems. It shall be desrgned to Ilmlt voltage vanatrons as grven below under worst
- . operatlng oond'tron
@ ) (a) 11kV 3 3kV +/- 6%
@ (I;) 415/240V +-10%
: z 1.06.00 The voltagé level for motors shall be as follows -
‘G B I a)w ) Upto C. 2KW T Smgle phase=240V AC /3 phase 415V AC"
; @ ' b) Above 0.2KW and up{o ZOOKW 3 phase 415V AC.
o 6’; ) ‘Aboy__e 300KW and upto 1500 KW: 3.3 kV
C d) Above 1500 KW 11k
6 | Voltage rating “for special purpose motors viz. screw compressors and those wrth
. VFD shall be as per manufacturer standard
L
;L For CHP conveyor's motor above 160KW rating 3.3KV, three phase AC supply is to
,Q be used. However all the motors on the Stackerl Reclalmer machine shal! be on
b | 415V AC only.
2 1.07.00 Fault level shall be limited to 40kA RMS for 1 second for 11kV & 3.3 kV system and
c ’ 45 kA RMS 1 second for 415V system.” 415V system shall be solidly grounded and
c { 220 VDC system shal' be isolated type.
e 1.08.00 Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment. -
e SINGARENI THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION-B-08 PAGE
e (2X600 MW) SECTION-VI - MOTORS 10F9
PART-B o ‘
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CLAUSE NO. : : .
) TECHNICAL REQUIREMENTS
1.09.00 The responsibility of coordination with electrical agencies and obtaining all |-
necessary clearances shall be of the contractor.
1.10.00 Degree of Protection
Degree of protection for various enclosures as per IS ‘4691, |IEC60034-05 shall be as |
follows :-
| ) Indoor motors ) - IP 54
i) Outdoor motors " - IP55 ’
’ iii) Cable box-indoor area - . P54
iv) Cable box-Outdoor area - IP 55
20000 | cODES AND STANDARDS B _
1) Three phase induction motors : IS:325, IEC:60034
.| 2) single phase AC motors 15:996, IEC:60034
I 3) Cranedutymotors = - 1S:3177, IEC:60034
’ 4) DC motors/genérators I1S:4722
5) - Energy Efficient motors - IS 12615 :
@m’m%w S B L.~ S S — — } o I
<€ 30100 | AC Motors: | :
o e,\ , X -a) Squirrél cage mductlon motor suitable for dlrect-on-hne starting.
b) Continuous duty LT motors upto 160 KW Output rating (at 50 deg.C ambient 2
temperature), shall be Energy Efﬁcrent motors, Efficiency dass-Eff 1.] -,
. ' oonformmg to IS 12615. * 7 :
c) Crane duty motors shall be slrp ring/ squrrrel cage Induction motor as per.the
requirement.
-3.02.00 DC Motors - Shunt wound.
| 4.00.00 RATING
1@ 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



Py

()

CLAUSE NoO.

€ , TECHNICAL REQUIREMENTS

shall be at least 10% above the maximum load demand of the driven

@ equipment under entire operating range including voltage and frequency
‘ Q variations.

@ (C) For BFP motor the starting MVA shall be restricted to 80 MVA.

@ 5.00.00 TEMPERATURE RISE |

@ Air cooled motors .

© 70 deg. C.by resistance method for both thermal class 130(B) & 155(F) insulation.

e Water cooled ' ' ' .

@ | method for both thermal class 130(B) & 155(F) msulateon R 1

c ~41 deg.C over inlet (,oolmg water maximum temperature of 39 deg C for thermal

?_class ¥ wet wound Boiler circulation pump motor. -

e 6.00.00 “OPERATIONAL REQU!REMENTS
- ® 6.01.00 Startmg Time

@ 6.01.61 For motors with starting time upto 20 secs. at minimum permissible voltage dunng

C starting, the locked rotor withstand time-under hot condmon at highest voltage limit

3' | shall be at least 2.5 secs. more than siartmg time. " B

ﬁ ; | 5012 ;‘For‘n'\ojg-[.s w;th starmg tum Jre than gz s@S and up_ _5 geg.'igi mmtmum N

- : permissible veltage during starting, the locked rotor withstand time under hot}
; e : ?condltlon at hlghest voltag‘e limit shall be at Ieast 5 secs..more than startmg time. o
: € 60103 "For motors with starting time more than 45 secs. at minimum penmsslble voltage

g during starting, the locked rotor withstand time under hot condition at highest voltage

@ ||mrt shall be more than starting tlme by at least 10% of the starting time. "
; © 6.01.04 - Speed switches mounted on the motor shaft shall be provnded in cases where above .
: @ requirements are not met. )

@ 6.02390 Torque Requirements
' \’ . 6.02.01 Acoeleratmg torque at any speed with the lowest permissible starting voltage shall |
, c be at Ieast 10% motor full load torque.
ol 6.02.02 “Pull out torque at rated voltage shall not be less than 205% of full load torque. 1t

@ shall be 275% for crane duty motors.

? SINGARENI THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION-B-08 PAGE
ﬁ @ - (2X600 MW) : : SECTION -W1 - MOTORS - 30F9

BOILER TURBINE GENERATOR PACKAGE | - PART-B
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CLAUSE NO. .

TECHNICAL REQUIREMENTS

6.03.00

[ 7.00.00

7.01.00

Starting voltsge requirement

(@) 85% up to 1500KW (except for AOP motor which is 80%)
(b) 80% from 1501 KW to 4000KW | ”
(c) 75% > 4000KW | |

DESIGN AND CONSTR&CTIONAL FEATURES

RN

above to maintain wmdlngs in dry condition when motor & standstlll Separate
terminal box for space heaters & RTDs shall be provided. However for flame proof
motors , space heater termmals m3|de the main termlrfal box may be acceptable

Suitable single phase .space heaters shall be provided on motors rated 30KW and

f"%ﬁn“a ©06000GCC

P— P Sp———— pa——— E——

060006000

0000000060000 c:}a

it

.

7.0200

| (b) .Hydrogen generation

ventilated (T ETV) or Closed air cirouit air cooled (CACA) type. However, motors’
rated 3000KW or above ¢an be Closed air circuit water cooled {CACW). CW motors
can be screen protected drip proof (SPDP) type.. Motors located inhazardous areas
_shall have flame proof enclosures conforming to IS: 2148 as detalied be|ow .

(@) - Fuel oil-area s : Group -1IB R
. Group - IC.(of Group-I, Div-Il as per NEC)
plant area- ¢ - ;

Winding-and Insulation

.

AII motors shall be either Totally enc!osed fan gooled (T EFC) or totally encidsed tube

7.04.00

“1-@) - ~Type -~ Y Non~hygrosoop|c oﬂ Tesistant, flame resistant - |

Two hot starts in suocessnon wnth motor
initially at - normal running temperature.
However.the conveyor motor shall be suitable
for 3 consecutive hot starts.

j(b)/ | Sta:"rtiﬁg duty 7

.T.A‘A. [ 3

(© 1kV&33kV AC

motors Thermal class 155 (F) insulation.

. ‘The winding insulation process shall be total

- - Vacuum Presure Impregnated i.e resin poor

. . method.: The' lightning Impulse & intertumn

" insulation:surge withstand- level shall be as
per |IEC-60034 part-15 :

(d) 240VAC, 415V AC Thermal Class(B ) dr better

& 220V DC moto_rs_

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

SINGARENI THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION-B-08 PAGE

(2X600 MW) : SECTION -V1 MOTORS 40F9
BOILER TURBINE GENERATOR PACKAGE PART-B
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CLAUSE NO.

TECHNICAL REQUIREMENTS

7.05.00

7.06.00

. In HT motors,. at Ieast four numbers 5|mplex / two numbers ‘duplex

Motors with heat exchangers shall have dial type thermometer With adjustable alarm |
contacts to indicate inlet and outlet primary air temperature.

Noise level for all the motors shalt be limited to 85dB(A) except for BFP motor for
which the maximum limit shall be QOdB(A) Vibration shall be limited within the limits |
prescribed in 1S:12075 / IEC 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 mounting, 80mmX80mm v1brat|on pads .

platinum |
resistance type temperature detectors shall be provided in each phase stator {:

‘winding. Each bearing ‘of HT motor shall ke provided.with dial type thermometer with {
’ adjustable alarm centact and preferably 2 numbers duplex platinum resistance type

peR

- | 7.10.00

e s

Motor body shall H‘ave two earthmg points on opposite sides.

' HT motors can be offered with either eldstimould termination; or dust tight phase”

separated double walled {metallic as well as insulated barrier) cable boxes. In case
elastimould" terminatlons are offered,-then :protective: cover andtnfumhng steeves

{ shall also-be provided. In case cable box is offered, then Bidder shall provide

termination kit.-Removable gland plates of thickness 3 mm (hot/cold rolled -sheet
steel) or 4 mm (non magnetic matenal for smgle core cables) shal| be provuded in
case of cable boxes. ¥

The spaclng between gland plate & centre of termmal stud shall be as per Table-l

P

o0~

£

/."\_ S, S
‘®'0

0000000

)0 © 9 000000

L ¥

R RATE

'712.00

7.13:00

'7.14.00

1 7.15.00

8.00.00

Alt motors shalt be so designed that maximum inrush currents and locked rotorand | -

puliout torque developed by them at extréme voltage and freque

ncy ,yaﬂatiqngsio ]

_not endanger the motor and deren equipment. o

| The motors shall-be suitable for bus transfer schemes provnded on the 11kV, 3. 3 kV
a1 5V systems wnthout any mjunous effecton its I(fe

For motors rated 2000 KW & above neutral current transformers of PS:class shall
be provided on each phase'i in a separate_ neutral termmal box

11kV and 3.3 kV motor Terminal Box shall be suntable 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.

SINGARENI THERMAL POWER PROJECT

BOILER TURBINE GENERATOR PACKAGE

TECHNICAL SPECIFICATIONS SUB-SECTION-B-08 PAGE
© (2X600 MW) SECTION -VI MOTORS SOF9
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CLAUSE NO.

TECHNICAL REQUIREMENTS

(a) Upto 110KW 11.0 (For AOP motor it shall be 8.0)

(b) Above 110KW & upto 1500KW 10.0 .
(c). Above 1500KW & upto 4000KW : 9.0

(d) Above 4900KW 61065

| ew Motor ‘shall be desigined wuth minimum power factor of 0 8 at design pomt

[ vPETEST - A

HT MOTORS

-Fhe

------

|

oy ;{;,"

10.01.02

equ:pment to be supphed under this contract °T he bidder shall |nd|cate the charges
for each of these type tests separately in the relevant schedule of Settion - ViI-
(BPS) and the; same shall be considéred for the evalyation of the bids. The type
tests chargés shall be paid only for the test(s) actually conducted suooessfully under
thls oontract and‘upon certlﬁcatlon by the employer’s engmeer )

| The type tests shall.be’ carried out in presence of the employer’s representatlve for

which minimum 15 days notice shall be given by the contractor. The contractor shall
obtain the employer’s. approval for the type test procedure before oonductmg the
type test. The type test procedure shall clearly specify the test set-up, mstruments to
be used, procedure, acceptance norms, recording of different parameters, interval of

€0p0000}

-

L)

P

6POOOODOOO 6o0rc.o00

i
.

10.01.03

10.01.04

reoordlnngrecautlons to be taken etc for the type test(sm be mmed out

in case the contractor has conducted such specified type- test(s) within last ten years
as’on the date of bid opehing, he may submit dunng detailed engineéring 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 eithér conducted at‘an’

indepegndent Iaboratory or should have been witnessed by a client. The owner
reserves the right to waive conducting of agy or all the specified type test(s) under
this contract. In case type tests are wa|ved the type test charges shall not be
payable to the oontractor .

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 should have been witnessed by a client. However if the contractor is
not able to submit report of the type test(s) concucted within last ten years from the
dat: 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

SINGARENI THERMAL POWER PROJECT

TECHNICAL SPECIFICATIONS SUB-SECTION-B-08 PAGE
(2X600 MW) SECTION-VI 'MOTORS 60OF9
PART-B
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(CLAUSE NO. TECHNICAL REQUIREMENTS
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.
1001.05 LIST OF TYPE TESTS TO BE CONDUCTED
The followmg type tests shall be condut,ted on each type and rating of HT
motor
(a) ‘No_‘loa& saturation and loss curves upto !approximately 115% of rated voltage
(c)'i Momentary excess torque test (subject to test bed constraint).
@  Fullload test(subject totest bed constraint)
(e) Temperature rise test at rated- eond“ tions.” During "heat fun test, ’beanng o
. temp,, wmdlng temp., coolant flow and its temp shall also be measured. In
case fhe temperature rise test is carried at load other than rated load,
specific approval for the test method and: procedure is required to be
obtained. Wherever ETD's are provnded the temperature shall be measured
by ETD's also for the record purpose. ' \
T T T _’L"ﬁtmng mpu Se_ 37 —on ihe- Dle.
60034, part -15 ’ e
? (9) Surge-w1thstand tést on interturn lnsulatlon shaII be as per oIaUSe no. 5.1.2 of
~ IEC 60034, part-15 -
10.01 06 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The following type test reports shall be submitted for each type and rating of HT
motor i
(a) Degree of protectlon test for the enclosure followed by IR, HV and no Ioad
‘run test. :
(b) Termlnal box‘fault level withstand test for each type of termmal box of HT
’ motors only. :
10.02.00 LT Motors
10.02.01 . LT Motors supphed shall be of type tested design. During detailed engineering, the

oontractor shaII submrt for Owner's approval the reports of all the type tests as Ilsted

SINGARENI THERMAL POWER PROJECT

BOILER TURBINE GENERATOR PACKAGE

TECHNICAL SPECIFICATIONS
__SECTION-VI
PART-B -

(2X600 MW)
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CLAUSE NO.

TECHNICAL REQUIREMENTS ‘

10.02.02

40.02.03

. for approval.

| The following type test reports shall mmmmmnmnmmm

proposed to be supplled“"under this contract and the test(s) should have been either
conducted at an independent laboratory or should have been witnessed by a dient.

However if the contractor is not able to submit report of the type tesl:(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 meéting the specification requirements, the contractor shall
conduct all such tests undér this contract at no additional cost to the-owner either at
third party lab or in presence of clientfowners representative and submlt the reports

Ed

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

P

.10.04.00

g ¥

10.03.00

‘These reports should be for the test conducted on the equipment simitar to those ]

9. . Testfor noise levels of motor(Shéll be limited as per clause no 706 00 of this
section)

10. Test for degree of proteahon and

1. Overspeed test.

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

For subsequent projects of SCCL, an endorsement sheet will be furnished by the
manufacturer confirming similarity and “No design Change”. Minor changes if any
shall be hlghllghted on the endorsement sheet.

SINGARENI THERMAL POWER PROJECT

TECHNICAL SPECIFICATIONS SUB-SECTION-B-08 PAGE
(2X600 MW) SECTION - Vi "MOTORS - 8 OF9
PART-B :

BOILER TURBINE GENERATOR PACKAGE

The type test reports once approved for any prqects shall be treated as reference. |-

LT motor of above 50 KW only B R
i Measure.ment of resistance of windings of stator and wound rotér )
2. No load test at rated® voltage to determme mput current power and speed
3.° :Open circuit voltage ratio of wound rotor motors ( in case of Sltp nng motors)
4 Full load test to determlne efficiency power factor and sllp .
5. Temperéture rise test . ‘ |
7— —-ngh voltage test . - e
| 8. Test for vnbratlon seventy of moto;. ’
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CLAUSENO. . TECHNICAL REQUIREMENTS
TABLE -1+
DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS

Motor MCRinKW Minimum distance between centre of |
. ' . stud and gland plate inmm

1 UP to 3 KW } As per manufacturer's practice.

", | Above 3 KW - upto 7 KW ., ‘ 85

{ Above 7 KW - upto 13 KW : i 115

o

' Aoove 13 KW - upto 24 KW 187
Above37KW-upt055KW | - 249
Above 55 KW - upto 90 KW S oy
 Aove 90 KW - upto 125 KW e X | 331
Above 125 KW-upto 200 KW . | 203
For HT motors the distance between gland plate and the terminal studs shall not be
less than 500 mm. 5 -
S + - | PHABETO PHASEI PHASE TOEARTHAIRCLEARANCEYI# R

I

o0 @@ 00 @9 @veag g:)

mstalled shall be as follows:

NOTE: Mlmmum mter—phase and phase-earth air clearances for LT motors with Iugs

Motor MCR in KW " Clearance
UP to 110 KW - 10mm
Above 110 KW and upto 150KW - 12.5mm
Above 150 KW L 19mm
SINGAREN! THERMAL POWER PROJECT |  TECHNICAL SPECIFICATIONS SUB-SECTION-B08 . | PAGE -
(2X600 MW) ‘ - SECTION-VI MOTORS 9OF9
BOILER TURBINE GENERATOR PACKAGE . PART-B : :
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VOLUME: 15] 1SECTION:
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SECTION D

- éfA@DARD TECHNICAL SPECIFICATIONS
D1: STANDARD TECHNICAL SPECIFICATIONS FOR PUMPS -

D2: STANDARD TECHNICAL SPECIFICATIONS FOR MOTORS
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TECHNICAL SPECIFICATIONS SPECN. NO.: |PE-TS-380/381-100-N001

VOLUME: 1B {SECTION: {D1

MISCELLANEOUS PUMPS =~ |REV.NO. . {0 DATE: ‘16.04.2012
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-~ SECTIOND1 =~ s

'STANDARD TECHNICAL SPECIFICATIONS FOR HORIZONTAL PUMPS NO. PE TS-178-06 |

DATA SHEET A FOR VARIOUS PROJECTS ALONGWITH LIST OF MANDATORY SPARES &

. WATER ANALYSIS

B . DATASHEETC
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TITLE: ' SPECIFICATION NO.  PES-179-06

VOLUME: ns

STANDARD TECHNICAL SPECIFICATION | SECTION: D

HORIZONTAL CENTRIFUGAL PUMPS REV.NO. 02 | DATE: 28.09.2007

SHEET 10f12

1.00.00

1.01.00°

2.00.00

2.01.00

be prowded under thls sectron shaII specrﬁcally conform to the followmg oodes standards '

GENERAL INFORMATION

The general gurdelmes as ||Iustrated in the subsequent clauses of this section shall be
applicable for horizontal centnfugal pumps to be procured under the scope of this '
package.

CODES AND STANDARDS

In addmon to the reqmrements spelt out elsewhere in the spe’cmcatlon the equrpment to*
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2.01.01
2.01.02

2.01.03

2.01.04

' 2.01.06

2.01.07

120108

'2.01.09

2.01.10

2.01.11

20200

subsequent to the year of pubhcatlon as mentloned below ‘

IS-1520/ 1 980 ' Honzontal Centnfugal pumps for; clear,
cold and fresh water o ’
- 1S-5120/1977: ) ' Technlcal requirements for Rotodynamlc B
‘ o o special Purpose pumps. ' .
- 1S-5639/1970: | ~ Pumps for 'handling chemicals & corrosive liquids.
1S-5659/1970: | Pumps for process water.

1S-9137/1978: Code for acceptaricetests for centrifugal,
: : . : .mixed flow and axial flow-pumps-. Class ‘C. -
ISO 3555/1977: Acceptance test for centrifugal, mixed flow ,
:BS 5316/1977 ., and axial flow pumps - Class ‘B’ tests.” ’
Part 2 y I ,
ISO 2548/1973: © -Do-Class C' tests.
BS 5316/1976 -
Part 1 4
~ API-610/1989: | Centrifugal pumps for gene;‘él refinery services. -,

Standards of the Hydraulic Institute of USA (1983).
PTC 8.2/1 965' Power Test Codes - Centrifugal pumps.

In case of any contradiction with the above standards and annexure, the stipulations in the
annexure shall prevall and shall be binding on the bidder. \

S Pymgs-forhandlingﬁvolatileliqurds. T
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TITLE: , - | SPECIFICATION NO. PES-179-06
VOLUME: s

STANDARD TECHNICAL SPECIFICATION SECTION: D _
HORIZONTAL CENTRIFUGAL PUMPS REV.NO. 02 I DATE: 28.09.2007
SHEET  20f12

3.00.00 SCOPE OF SUPPLY & SERVICES

Ry

3.01.00 The mlscellaneous pumps and drlves scope shall be as specnﬁed in Data Sheet A /Section
: A 5

| 3.02.00 =  The Capacity, Head, Materials of constructlon and other partlculars of pumps are detailed;,
. in Data Sheet A of the specnﬁcatron L

3.03.00 Accessones_; ‘ ; Cr 1,

" acoessories.

3.03’.0t Standard accessorles o

a) - LT,EIectnc dnves/motors i : B
{The bare HT d_rrve_ motors’ wherever requxred supplled as flee ISSue by BHEL nefer Cl;

b) | an?: r?tg)tor couplmg along W|th coupllng guard |

c) Common base plate for pumps and motor

: \d)‘ Self contained lubrication system along with all mtemat p|p ing, valves, fi ttlngs,
N SR specralfes etcasrequlred-_-.._-_ ._T__._ B e s

e)  Counter ﬂanges for suction/ dlscharge nozzles along wfth ﬁxmg nuts, bolts and
-~ gaskets. .

) Anchor bolts, nuts, seating steel works, etc. as necessary for. mountlng thé pump-
-~ motor uniton Civil foundatlons i

aa

g) Suntable vent (Wlth valves)l llftlngl handling attachments for the pump/ motor}
accessories.

h) Suntable drain connectlons wlth |solatnng valves as apphcable

i) Supply of first fill of Iubncants with topmg requirements for one year of operatioti
‘after commissioning and handing over of equipment.

i) Setof “Special" Tools & Tackles for Pumps and motors, if any.
k) Erection and commissioning Spares “on as required” basis.
1) Bidder shall provide various drawmgs data, calculations, test reports/ certificates.

4 cperation and maintenance manuals, As-built drawings, etc. as specified and ag
S ~ hecessary.

‘o
©



G
&
(W
()
Q
TITLE: . v _ SPECIFICATION NO.  PES-179-06 -
0 - ' - | VOLUME: )
[ ) STA'NDARD TECHNICAL SPECIFICATION | SECTION:. D ‘
.HORIZONTAL CENTRIFUGAL PUMPS REV.NO. 02 | DATE: 28.09.2007
@ SHEET 30f12
@ )
@ m) Mandatory pares as specmed in respectlve Data Sheet-A.
;‘. & 3.04.00 - Serwces mcluded in B|dder’s Scope
e 3.04}.'61 : The pumps shall be guaranteed to meet the: performance requirements specuﬁed vide:Dat4
, o Sheet -A and also for trouble free operation after commissioning. Schedule of performance
@ . guarantees (enclosed in, Volume-lll) duly fitled’ and signed shall "be fumisked wrth the bid.
@ 3.64.02 After commlssmnmg of pumps at site, site performance test for Noise, vnbratlon and
1 parallel runmng of pumps of all pumps for each umtlpro;ect wrll be oonducted by BHEL af
ﬁ@ T : deﬁcrency, the vendor shall. rectrfy the same at sute atno addltlonal oost to BHEL ,
‘ e 3_10“4':"503 Performance Guarantees for pumps shall stand valld till the satisfactory completion of
. p o performance testing by BHEL and its acceptance by purchaser / customer
@ 3.05.00 - Works excluded from Brdder’s Soope
c a)  HT motors >
@ vb) Civil foundation
C) Suction/ discharge pipe works
G d) MCC/ Switchgear/Power supply
© e)  Power and Control Cables, unless specifically speclﬁed in. Electncal/ Systemsl
ﬁ ~~------ -~ portion of the specification. - -~ R TR D, -
: c - f)  Erection of equipments. - : Ll ,
%3 . 4.00.00 BID EVALUATION CRITERIA & LlQUIDATED DAMAGES FOR SHORTFALL y
‘ .| 4.01.00 " The bids recéived shall be evaluated for power consumptlon at mlet to the motors, in
@ B ' ‘fespect of pumps specified in Data Sheet-A (working pump only viz. not the standby) fo
@ the purpose of price comparisons as briefed below: . .
: . The bld evaluatron shall be done at the rate as specified in Data. Sheet A per one (1) KW
{-@ Power consumptnon per workmg pump as follows :
{@ KW =__QXH
[ -9 : P xMx 367.2
< Where Q = Rated capacity M*hr
e H = Rated TDH, MWC
‘ P =Pump Efficiency
: @ M - = Motor Efficiency. |
@ . 4.02.00 The maximum permissible efficiencies for pumps and motors for Bid Evaluation shall be asf _
indicated in Data Sheet A for various pumps. ‘
O
@ ’ o™
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i . TITLE: SPECIFICATION NO. PES-179-06

O | &z | ~ [votome: WB

O I//{/TB | STANDARD TECHNICAL SPECIFICATION [SECTIoN: B

L S HORIZONTAL CENTRIFUGAL PUMPS REV.NO. 02 | DATE: 28:09.2007

SHEET 4 of 12

© | ]
k No advantage shall be given to bidder for efficiencies quoted higher than the maximuir
@ permissible values. 'However the bids shall be evaluated as above if the effi ciencies]
@ ’ quoted are lower than these values.

: @ _ NOTE ,

_ 1.. HT motors efficiencies for bid evaluatron purpose shall be taken based on the
o G ; ‘ maximum value as furnished in Bata Sheet A.

g 2. During contract stage the Guaranteéd power consumption of Pumps with HT
@ : v drives for successful bidder shall be reworked by BHEL as below:
€2 ‘

: 4 01 00 above where P pump efﬁcrency guaranteed by brdder and M motor eﬂ’rcrency
‘as perappd datasheet of the supplied HT motor.

3
e

'4.03.00 Liqurdated damages for shortfall in Guaranteed KW

[

&

The above guaranteed power consumptlon shall be demonstrated by the suooessfuqm
brdder dunng performance testing at works/ srte ;

For pumps W|th HT drives, the power consumptron shall be compared with the reworked
guarantee power consumption, defi ned as per note no. 2 of Cl. 4.02.00 above for the
purpose of shortfall ; v

~ Theliquated damages. twrcethebrdevaluatremate as-above perKWoeredungpump e
shall be- lemed in the ‘event of failure..of bidder to demonstrate the guaranteed -power e
consumptioh. )

-
'm

| 5.00.00  TECHNICAL REQUIREMENTS

R

’ {5.01.00 -7 The pumps shall meet the technlcal reqmrements of section “D” as well as Data Sheet Al
Wherever there is contradiction between Section D and Data Sheet-A, thé latter shall
prevail. Ih the event of any contradiction with Section-C, the Section-C will preyail

50200  The pumps shall be Electric motor driven.

503.00 The Pumps shall 60nform to HIS.

o~

60000060°®

5.04.00 The honzontal pumps shall be Honzontal spllt casrng type v wrth speeds not exoeedrng 1500
: RPM.

5.05.00 No negatlve tolerance shall be permrtted in reted capaaty & TDH.
50600  No negative tolerance shall be permitted in efficiency at rated capacity.
5.07.00 The shut off head of pumps shall be at least 115% of pump rated TDH.
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TTILE: [ SPECIFICATION NO. _ PES-179.06
v . VOLUME: 0B
STANDARD TECHNICAL SPECIFICATION SECTION: D
HORIZONTA:I. CENTRIFUGAL PUMPS REV.NO. 02° I DATE: 28.09.2007
SHEET  50f12

5.08.00 . All HT motors (bare motors only) shall be supplied as free issue by BHEL through BHEL
‘ " . Bhopal, based on ratings and torque - speed curve selected by the bidders. The

responsibility for sztisfactory operation for combined performance of pumps & motors shallr
rest with the bidder.only as if, the HT Motors has been supplied by the bidder.

Couplingg, base plate, foundation -bolts, any other fittings, etc. as required shall be|
supplied by the bidders only. BHEL - Bhopal shall supply one number of each type of HT]

: motor for,shop testing of pumps with job motors. All other motors shall be dlspatched by
BHEL - Bhopal dlrectly to project sites.

own scope The bldder shaII make provrsrons for mountlng followmg on the pumpl pump
-y shaft -

e Purchaser’s probes in both DE/NDE bearings of pumps ' .
Ve Key slots'on pump shaft with dimensions as specified in Bata Sheet A.
. . e . Other components as finalized during detailing. -
- '3' For mounting ofabove on the HT motors, same shall be taken care by BHEL - Bhopa|

5.10.00 The pumps' shall:be capable of developing the requrred total head at rated capacity for
continuous operation. The pumps shall operate satisfactorily at any point on the Q-H
characteristic curve over a range of 0% to 130% capacity and. shall be suitable for
oontlnuous operatlon between 30% to 130% capacity.

“ ) 5 11 00 - Selectlon of the pumps shall be such ihat the desrgn pomt shall be met even with negatwe :
| manufacturing-tolerance.

enenoe

\
|

5.12-?.00 The total head capacrty curve shaII be oontlnuously nsmg towards the shut off, the pumpsg
" shall preferably be non-overloading type and stable. ; :

5.13.00 The pumps shaII be capable of running over the entire range of NPSH oondltlons required
wrthout any noise, wbratlon or cavitations.

e

The prevailing suction pressures for various pumps are indicated in Data Sheet-A foq
* suitable mechanical design of pumps.

51400  The pumps shall be of stiff shaft design. The minimum intemal clearances should be
- sufficiently more than the max. static deflection of the shaft. Shaft size selected must take|
into consideration the critical speed as specified in API-610.

5.15.00 Pumps and motors shall run smooth without undue noise and vibration. The vibration shal
be within 75 microns for pump - motor set. The noise level shall be. limited to 85 dB a
dlstance of 1.0M.

5.16.00 Pumps of a particular category shall be identical and shall be surtable for parallel operation
with equal load division. Components of identical pumps shall be interchangeable. :

00 O6D60G00 0O %@ o
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TITLE: T _ _ SPECIFICATION NO. PES-179-06
ekl SR 4 " [VvoLumE: W8 '
STANDARD TECHNICAL SPECIFICATION | SECTION: D
HORIZONTAL CENTRIFUGAL PUMPS REV.NO. 02  |DATE: 28:09.2007
SHEET 6 of 12
5.17.00 After installation, the guaranteed va'ues of noise, vibration and parallel operation of pumpé
: shall be tested and verified. If the site performance is found not meeting the requirements
in any respect as specuﬁed then the equ1pment shall be rect|ﬁed or replaced by th
' vendor, at his own cost. :
-l 5.18.00 High rellablllty of the pumps is an essential requirement and therefore it gets weightage|
: over its efficiency. It is therefore essential that the bidder choose a staridard proven rnod
from the range of pumps manufactured.
' 5.19.00 The offered pumps shaII be of proven desugn meetlng the expenenoe-quahfyung
1 Jdevnaﬂon to this cntenon shall be smtably hlghhghted m the devuatlons schedule g
5.20.00 The bearings shall be self-water lubricated, no external water supply shall be avallable |
The cooling/ lubrication water for béarings, étc. shall be tapped from the pump dlscharge
P and supphed thru bldder‘s mtegral plpe work.
> If water handled by pump is d|rty/ not suitable for Iubncatlonl cooling, the bidder shalf
> provide requisite strainer/ filters, tanks, motorized valves, etc. after the tap off for the ]
required service, the arrangement provided shall be subject to Purchaser's approval
B 6.00.00 MANDATORY SPARES:
.,,6 01 00 Bcdder to prov:de theMandato?y spares Insted wde Data Sheet-A Uﬂlt pnee of mandatory
spares shatl be furnished in pnce Schedule
- 6.02.00 Bidder shall mclude the cost of Mandatory Spares in the base price of the pump
7.0000  OTHER REQUIREMENTS: _1
7.01 00 : The quality of water handled by vanous pumps shall be as per Data Sheet-A.

7.02.00 The materials of construction for various oomponents speaﬁed are’ the minimum
TYequirements and materials of construction for other components not specified shall be :
similarly selected by the -bidder for the intended duty

7.03.00 The makes of various bought out items of bidder (i.e.- motor, etc.) shall be subject to
I purchaser’s approva! in the event of order.
17.04.90 Painting for Pumps

a) The surface of SS, Gun metal, brass, bronze and non-metallic oomponent shall not be
applled with any painting.-
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TITLE: _ ' SPECIFICATION NO.  PES-179-06

VOLUME: iis

STANDARD TECHNICAL SPECIFICATION | SECTION: . D

<HORIZONTAL CENTRIFUGAL PUMPS REV.NO. 02 | DATE: 28.09.2007

SHEET 70f12

705 00

b) The Steel surface to be applied with painting shall be thoroughly cleaned before
) applying painting by brushing, shop blasting etc. as per the agreed procedure.

c) For all the steel surfaces msrde the (lndoor mstallatxon) building, a coat of red oxide
primes of min. thickness of 50- microns followed up with under coat of Synthetlc'

Enamel paint of min. thickness of 50 microns shall be &pplied. the top coat $hal

consist of twa. coats each of min. thrckness of 50 mrcrons of synthetic enamel painf ©

and thus total thlckness shall be min. 200 microns.

It is mandatory for the bidder to submit alon

' 8.00.00

8.01.00

8.02.00

~—whether majoror milnor in the schedule of deviations only. In_the absence of _
* deviations listed in the “Schedule of devratrons, the offer.shall be déemea to be full

conformity with the specificatlon, not-withstanding™ anything else stated

elsewhere in bidder’s offer. The implied/indirect deviations shall not be binding on

the purchaser
PERFORMANCE REQUIREMENTS

Performance reqwrements for the pumps shall be as gmded in Data sheet - A enclosed
with this sectlon

Oo0o06o z

-

500000600

N N I
00000 06bDOON
% ) L

. ! - "l

B Operatron as strpufaied m‘the Data Sheet A»'ehed vnth this sectton i
- 8.03.00

8.04.00

8.05.00

9.00.00
9.01.00

Wherever specified in the Data Sheet - A attached to this section, pumps of each category

.. operation of any pump when the other pump(s) working in parallel with it trip.

Pump shall preferably have a continuously rising head-capacrty characteristics from the
specrﬁed duty point towards shut-off point, the maximum being at shut-off. to enable
parallel operation.

Under all circumstances, the ‘range of operatron of the pumps shall exclude ariy unstable
operatlng zone of the head-capacity curve.

iy
k-

shall be suitablé for parallel operation. The head vs. capacity, the BHP vs. capacity °
characteristics etc. shall be identical to ensure equal load sharing ‘and trouble-free

The pump set along with drive motor shall run smooth without undue noise and vibration.
Acceptable peak to peak vibration limits shall be generally gunded by the Hydraulic
Standards of USA.

_ DESIGN AND CONSTRUCTION : | | ' _ ' s ]

Pump Casing

Pumps shall preferably be desrgned to have the best efﬁclency at the speclﬁed duty pomt
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@ TITLE: SPECIFICATION NO.  PES-179-06
() VOLUME: __ HB
(i) STANDARD TECHNICAL SPECIFICATION | SECTION: D o
HORIZONTAL CENTRIFUGAL PUMPS [ REV.NO. 02 | DATE: 26.09.2007
QC ’ SHEET  8of 12
9.01.01 Pump casing shall be provided with adequate number of vents and priming connections
: with valves unless the pump is made self-venting and priming. Casmg drain, as requwed
: @ . shall be prov1ded complete with drain valves:
@ 9.01.02 Pump design must ensure that the ‘nozzles are capable of wnthstandmg external reactions
é not less than those specified in API-61 0.
@ : 9.01.03 In case where an "expansion joint is located at pump dlscharge the pump assembly will be{ -
o subjected to an additional thrust which will be transmitted to the foundatnon, This additional{ -
@ thrust shall be taken into the consideration of pump de3|gn > ,4
9 ) 9.02.01 . The Impeller assembly shall be dynamlcally balanced and desrgned with mtlcal speed
: e substantially above the operating speed. s P
o " | 9.03.00 Wearmg Rings )
@ x| 9.03.01 Replaceable type wearing rings shall be fumished to prevent damage to |mpeller and
o casing. :
: , 9 04.00 Shaft | _ )
| 9 04.01 Shaft size shall be lected considering that the critical speed shall be away frotn the
‘#~ T - ng-s a4 recommended in appﬁeableCede@andard The-critical speed shall-—
' D also be atleast 10% away from runaway. speed o , -
© .05. a eeves k
© 9.05.00 Sh ft S
‘3 - 9.05.01 Renewable type fine ﬁmshed shaft sleeves shall be provnded at the stuffing s
L . boxes/mechanical seals. Length of the shaft sleeves must extend beyond the othel faces
@ of gland packing or seal end plate so as'to dlstmguish between the' leakage past Shaft andl
@ ’ shaﬂ sleeve and that past the seals/glands. Y
? o 9.05.02 Shaft sleeves shall be properly fastened to the shaft to prevent any leakage or loosenmg
A Shaft sleeve assembly should ensure concentric rotatlon
L@ | 90600 'Bearings | T
@ 9.06.01  Bearings shall be easily accessible without disturbing the pump assembly. A drain shall be
provided at the bottom of each bearing housing.
9.06.02

Heavy-duty sleevelball/roller type bearmgs shall be provided to take care of the radizl
loads :

onoOoo6DOO
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TITLE: SPECIFICATION NO. _ PES-179-06
- VOLUME: 1B B
STANDARD TECHNICAL SPECIFICATION SECTION: D o _
HORIZONTAL CENTRIFUGAL PUMPS REV.NO.. 02 l DATE: 28.09.2007
' SHEET 9of12

9.06.03

9.06.04

9.06.05

In case of sleeve type radial, axial thrust shaII be absorbed in suitable hydraulic devices
and/or thrust beanngs

* Bearings aind hydraullc devices (if provrded for balancmg axial thrust) shall be of adequate
design for taking the entire pump load arising from all probable coriditions of continuous
.operation, as specuf ied in the annexure. Life of the bearings shall be guided by the design
standard cf the pump or as speciﬁed in antiexure. Thrust beanng shall be capable of
runnlng continuously at maximum Ioad ; - '

The beanng shall be oﬂ/grease lubricated. Suntaple lubricating arrangement for the
beanngs shall be fumlshed w1th the pump oomplete W|th all accessories Ilke pump, filters,

]
!

7specrﬁed in the Annexure,“The desrgn shaII bsuch tha the beanng lubncant does not

contamlnate the liquid being pumped

-

9.07.00 - Stuffing Boxes s " |
9.07.01 Stuff ing box deS|gn shall perrnlt replaoement of packlng wnthout removmg any part other
' © ~thanthe gland. "~ ~ v
9.07.02 Stufﬁng boxes shall be sealed/cooled by:the fluid bemg pumped/extemal clear water as
' speclﬂed in the Annexure. All necessary pumps, piping, fittings, valves, instruments etc. as
required for safe and trouble-free operation of the pumps and as specified in the Annexure
shall be |hcluded in the soope of supply :
, QQB_“QO N _ltleehanieal Seals N i
9.08.01 Mechanical seals shell be provided if gpecif ed in the Annexure. The pump supplier shll
R “-co-ordinate with the seal maker in establishing the direct circulation rate for maintaining a
stable film at the seal in the chamber The seal plplng system shaII form an integral part of
the pump assembly
3 ;
190802 “When handling liquids near bonlmg pomt surtable arrangement for external odolmg shall be]
prowded so as to prevent flashing at the seal faces
9.08.03 For the seals under vacuum serwce the seal de3|gn must ensure seallng against
‘atmospheric pressure, even when the pumps are not operatmg
9.09.00 Drive Unit |
9.09.01 The pumps shall be driven by electric motor dlreetly coupled as specified in the Annexure.
A heavy duty oouphng along with coupling guard shaII be provided between the pump and
drive unit.
9.09.02 Unless otherwise specified in Annexure, drive unit power ratlng shall be the maximum of

the following requirem=nts.
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s ] TITLE: v ‘ SPECIFICATION NO.  PES-179-06
© (e 7 : VOLUME: ns
c | Bl STANDARD TECHNICAL SPECIFICATION | SECTION: D u '
C ‘ HORIZONTAL CENTRIFUGAL PUMPS REV.NO. 02 | DATE: 28.09.2007 .
- A SHEET 10 of 12
_@ a) 15% margin over the pump shaft input power at the rated duty point.
,@ : b) 5% margln over the maximum pump shaft |nput power reqwred within the ‘Range - |
C of Operatlon s X
@‘ : c) Pamp shaftmput power required oonsudenng the overloadmg of the pump, assumlng
: Q single pump operahon in the event: of tripping of one or more of the pumps operatmg
v “in parallel. )
© ? :
o 10.00.00 _ '"§'?'§°T'°N 6&'9]5?![“9, . —
- - -

- shal| gomply with these and other minimum requirements specified in the specification a
shall furnish his own *quality plan in the event of order baséd on the guudanoe glven a
: .wabove for approval by BHEL]Customer . - A : %~

10 01 00 *The Quality Plans enclosed in the specuﬁcatlon are for bidder’s guidance only. The bidde nﬁ

10.02.00 . The Bidder. shaII carry out the followmg spec:ﬁc tests mspectuons to ensure mat the :
- - equipment furnished lies in strict conformance with the specification and also in
accordance wrth appllcable codes/standards and good engineering practlce

s

a) ldentlﬂcation and Testmg %

1
1
i
|
{
!
|
t
'
!

- shal! be tested as per fhe reTevanf standard and test vemficate’s’shall bé I
.. made available to the Owner. % o
ii) % Tests for each pump included under this sectlon shall mclude but not be
o ~ limited to the following: ; 3

‘ . -+ The entire surface of the: ;mpellerl casmg Idlffuser castmgs shall be
o o ~Subjected to Bye Penetration Test as per ASTM Specification no.:E165-65.

s - Shaft coupling & other active oomponents shall be subjected to Dye
i Penetratlon and Ultrasomc Tests.

60N

- Weanng rings, shaft sleeves shall be subjected to Dye Penetratson Test

—

6OOOO0OQAODD

- Fabncated oomponents of pumps shall be subjected to Dye Penetration test
on weld

- Verification of material, witnessing of pouring, casting and mspecnon of
finished fabncatedlcastmgs '

- Inspection of finished castings for impeller and verification ot materials.

- Inspection of pump shaft and verification of material.
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TITLE: .. | SPECIFICATION NO. - PES-179-06

VOLUME: _ uB
STANDARD TECHNICAL SPECIFICATION SECTION:” D

HORIZONTAL CENTRIFUGAL PUMPS REV.NO. 02 l DATE: 28.09.2007
SHEET  110f12

b)

{
|

- Witnessing of NDT/review of NDT reports.

- Static balancing test for |mpetler and dynamic balancing of oomplete
‘ rotatrng parts as per ISO- 1940 to grade 6.3 ¢r better.

- Complete |nspectron of assembled pump
Hydraulrc Testmg ‘

"The pump casing shall be hydrostatlcally tested at 2 times the discharge pressure at |

- rated capacity or 150% of. the shut-off pressure Pressure shall be mamtarned for a

o "N’_':
v
{
b
1

c)

pressure sha1| be taken rnto account. Dunng testlng there should not be any -
pressure drop & leakage.  _,

Performance Test at Shop

e

l) g Each pump shaII have to be tested 1o detem'nne the performance curves ofthe |

pumps. These tests are to be conducted in presence of Owrier’s representative
as per the requrrements of the Standards of Hydraulic Institute of USA (ASME-
Power Test Code' PTC 8.2/BS-599) or any other equivalent standard.

ii) Performance tests are to be conducted to cover the entire range of operation of
the pumps at rated speed. These shall be carried out to span 130% of rated

. X # ©o0o00

600006060000

e

11.00.00
11.01.00

11.02.00

"~ _capacity-upfo pump shut-off condition. A minimum of five-combinations-ofhead| - - -

and capacity are  to be achieved during testing to establish the performance -
curves; includifg the desrgn capacity point, shut-off point-and the two
extremities of the range of operation as specified in the annexure.-After |
completron of performance test, all pumps shalt be stripped down for inspection
of internals. N 3

+
»

i) Tests shall be conducted with actual drive motors being furnished.

. iv)  NPSH tests are to be conducted on one pump of each type at 3% head drop

conditions, if specified in the pump Annexure

V) Mechamcal run test shall be carried out on all pumps to deterrmne the vibration| -

ievels, noise levels etc. This test shall be conducted at site also. However, test
“'value at site shall be used for the acceptance of the equipment.

DRAWINGS/ DOCUMENTS DISTRIBUTION SCHEDULE

After award of LOI, the successful bidde'r shall submit drawings/documents as per Data

- Sheet-C.

The no. of drawings/documents to be submitteo shall be as per Annexure to Data Sheet-
C. .
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TITLE: . - SPECIFICATION NO.  PES-179-06
o VOLUME: s
STANDARD.T ECHNICAL SPECIFICATION SECTION: D
HORIZONTAL CENTRIFUGAL PUMPS REV.NO. 02 ] DATE: 28.09.2007
“ | sHEET 12 of 12

12.00.00

13,00.00

Bldder to submit all drawnng/ documents in soft as well as hard copy W|th|n 2 weeks from

‘The various Sections-C's & D’s along with Data Sheets attached in this: specification
together with the specnﬁcatlon foi Miscellaneous Pumps shall be complied with by thel
bldders ,

placement of LOI's in the event of order.
Wlthln orie (1) week of receipt of BHEL comments a technical representative from Bidder
works shall come for meeting with BHEL along with revised documents to resolvé al

o~

— Ot o ————— — g —————

issues-and mcorporate all comments in the soft copy here only for further submission to]

A

14.00.00 -

15.00.00

- incorporate &ll comments in the soft copy here only and further resubmusslon of same to

"‘drawmgs and documents

. The following documénts only shall be furnished by the bidder with his bfferz

Further on, receipt of clistomer's comments on the documents a techmcal representative) .
from Bidders works shall come for meeting with Customer to resolve all issues and

.Customer. The represeritatlve shall be available here ttll category | appvaaI of all the

Guarantee for all pumps shaII at least remain valid for 18 months from the Unit
commissioning date. '

6000000¢ED0 e N

- a)- Compliance certificate’ ﬂuly signed and stamped {enclosed at Vol. ifof speen). | »
L b) GA drawings of pumps and motors with Toliowing: (shall be only | for reference purpose,

same shall not be rewewed/commented by purchaser at this stage. and shall be
subject to approvat only dunng contract).
" e Civil static & dynamic loéds.
¢) Guarantee Schedule duly signed and stamped (enclosed at Vol. lll of specn. ).
d) Technical deviation schedule {if reqd. ) (enclosed at Vol. lll of specn.). . ~
e) HT Motor data(as applicable): Load torque speed curves of the pumps selected moto]
ratung rpm, GD? of driven equlpment.

]

Apart from above no other drgs./docs./data sheets etc. are required to be submiﬁed
at bid stage and even:if fumlshed shall not be taken cognizance of.
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(b)15% above the du!y point requirement.

(a) 10% above the max. power requirement at any condition of the entire characteristic curve of the
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DATA SHEET - A SPECIFICATION NO.: PE-TS-380/384-100-N001
MISCELLANEOUS PUMPS REV.NO.: 0 DATE : 16.04.12
- : DB POWER(MP)L - 2 x 660 MW SINGRAUL! STPP VOLUME:HB {SECTION:D
Sl No. DESCRIPTION ACW PUMPS DMCW PUMPS FOR | DMCW PUMPS FOR | DMCW PUMPS FOR
I TG AUX SG AUX [ STATION AUX
3 HORIZONTAL PUMPS (GROUPA)
10 [SERVICE
14 |Total no. of pumps for Project G 3 2 3
1.2 |No. of working & standby numes (2W+18S) per unit (2W+1S) per unit (1W+1S) per unit (1W+1S) per unit
13 qud))-hndled(ref.mmrandyssmdosed CLARIFIED WATER |PH : DM Wated PH DM Water] B+ DM Water
131 [Specific gravity ; 1 1 1 1
% 14 JLocation TG Building TG  3uilding TG Buiding TG Buiding
1:4.1 Indoor / Quidoor * Indoor Indoor Indoor indoor
1.5 [Outy Cont Continuous Continuous Continuous
1.6 [No. of pumps working in paraliel 2 i 2 - N
1.7 IS : pressue . cm (g)) 75 10 12 12
3 20 |DESIGN PARAMETERS N 5
N ‘24 each, M e 2000 1060 425 880
. 22 dynamic head (MWC) (Excluding 20 40 60 " 50
Pumps ktemnal Losses for Vertical Pumps) :
=723 e Suction Pressure(MWC) 14 32 32 32
NA NA NA NA K]
NA NA NA NA :
= A T p—— —NA__ S | VS S —————
NA NA “NA NA
'« Crane Hook Level NA NA NA ;o NA
- % « Crane Capacity Avalable NA - NA NA - NA
24 Temperature (*C) 60 60 60 50
5 ?.5 Maﬁr:\mpammblespeoddpunp(RPM) 1500 _1560 o 1500 1500 ]
’ M Y Ihx.irlmsmtoﬁheadCorrespthgb Not 1o excoed 45 MWC [ Not 1o excoed 60 MWC | Not i exceed 80 MWC | Not 1o exceed 80 MWC | N
. - “5‘5& T - R e . - R D—_—
Lt 2.7 .mm-abmlooﬁbemm i
- 2.8 |Operifing range - : -_40-120% of design duty point
29 - {Motor rating [Continous motor rating ( at 50 deg C ambient ) for akl pumps shall be (Whichever is higher) :

Spacer

34 Spac:m Ype Spacer type Spacer
3.5 ]Sealing arangement Gland Gland packing infially &1 Gland packing intially & | Gland packing intially &
Mech Seal tater Moch Séal later Mech Seal tater
36 ON Greasel Seff Liquid OW Greasel Self Liquid | OW Grease/ Seff Liquid | O Grease/ Self Water
erOV«b.dhqupe& 'Non Overioading type &] Non Overlcading type &1 Non Overloading type &
B} stable stable - stable
CI& 15210 GrFG 260 | ASTMA351 CF8M_]  ASTM-A351 CFBM ASTMA351 CFoM_|
Pipe (Only In Case of Vertical Pump) T NA NA NA . NA
‘column pipe thickness, mm NA NA NA N/A )
impelier ASTMA351 CFBM | ASTM-A351CF8M | ASTM-AS51 CF8M ASTM-A351 CF6M
. $5316 55316 $5316 $5316
Y |smas.ms ~S$S410 $5410 $5-410 SS410
4.7 |Wearing rings §S-316 $5-316 SS-316 $S-316
43 etied fasteners _ SS SS §S SS
49 |Fisteners (olhers) §S SS SS SS
410 |Gland/seal plate §5316 $5-316 $5-316 §5316
411 |Lankem Ring 55316 §5316 $5-316 __§S316
412 [Mech. seal NA Manufacturer Manufacturer | Manufachsrer standard
. standard ° standard ~
413 |Gland Packing PTFE PTFE PTFE . PTFE
414 |Base Plate MS fabricated 15-2062 | IS fabricated 15-2062 | MS fabricated 1S-2062 {MS fabricaled IS-2062 Gn
Gr B (min. k10 mm) | Gr B (min. thi.-10 mm)] Gr B (min. thic-10mm) | B (min. thi.-10 mm)
4.15 |Connecting Pipe matarial [ Piping 200 NB and above shall be Carbon Steel (15:2062), rolled and welded conforming 1o 15:3589.




DATA SHEET-A SPECIFICATION NG.: PE-TS-350/381-100-N0601
MISCELLANEOUS PUMPS REV.NO.: 0 DATE : 16.04.12
DB POWER({MP)L - 2 x 660 MW SINGRAULI STPP {VOLUME : 1B ~ JSECTON: D
Si.No. DESCRIPTION o ACW PUMPS DMCW PUMPS FOR | DMCW PUMPS FOR | DMCW PUMPS FOR
TG AUX SG AUX STATION AUX
50 |MANDATORY SPARES {Quantites mentioned are per unit, same quantities are to be considered for second unit)
51 |impefier 1no 1no [1no 1no
52 |Shaft ino 1no 1no 1no
53 |Shaft Sleeves 2nos 2nos 2n0s 2nos
54 [impeller locking nuts & bolts 1set 1set 1set 1set
55 |impeller wearing and Casing Wuaring {6 nos each 6 nos each 6 nos each 6 nos each
56 |Bearing at impeller end and coupling end |1 set each 1 set each 1 set each 41 set each
5.7 |Deflector 2n0S 2nos N 2nos. 2nos
58 g and non driving end bearing of | 1set 1set Tset 1set
) each type of motor : R .
59 |oi seals, ol deflector, ol rings and lantem [6 nos each 6 nos each - 6 nos each 6 nos each
. 5.10 |Gland Packirig . |4 sets 4 sets 4 sets 4 sets N
5.11 |stationary/carbon packing anti "O" ring for |5 sets 5 sets 5 sets 5 sets
mechanical seal . : i
512 lodlevel guage , 15 nos 5 nos . 5 nos 5nos - .
513 |Mechanical seal assembly oS Znos Znos T
) 5.14 |Coupling complete including rubber 3 nos each 3 nos each 3 nos each 3noséad| . o
515 [Orrngs - 3 sets Tsels Tsets Tsets F 5
6.1 |Bid evaluation rate Rs. 1.65 Lacs’kW | Rs. 1.65 Lacs/KW Rs. 1.65 Lacs/KW RS. 1.85 Lacs/KW
@ 62 Maximum permissible efficiency for-Bid o
CE . evaluation . g,
. 621 |Pump Efficlency 3 86 85 86 T
@ : = ~622 _|MotorEficency — 93 {93 %2 | e ’
© = :f |
hd Notes : . i .
. 1 [Material of construction for other components not specified above shall be similarly selected in line with the above for the
a duty intended and subject to approval. .
2 ForHTmowrdﬁvenpumps‘biddershallpmvidekeyslotsofdimensionswmmLxJSmmeSmthoanm{s’
@ Y -_|shaft or some other suitable focation which shall be confirmed during detail ineering by BHEL.
i s WhefeverssmﬁaliscominginconlactwiﬁmonSSmateﬁal.suitableisolaﬁon(ﬁ;bberew‘)sha“bepmvi&dbayoid
. N = »
e , . 2
©
{ ' ) .

o
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DM WATER ANALYSIS - APPLICABLE FOR ALL PROJECTS J

ANALYSIS OF DM WATER TO BE USED
FOR

MAKE-UP WATER TO CONDENSER V

S.No. Characteristics ,_ . . Value

i) Silica (Max)) ; © 7 002 ppm as 502

© 0.0 0 0.® 9,

X ;._ﬁ.}_., - MM_Jk : . o e T .l,._._<‘. - ,77.‘ - .,:.._..;;Z,i:m: - "_', ' e e e e e ,,”Eﬂ._.‘ ol -

i) . Total hardness - . - o Nit

) iv)®  pH value ‘ - . 6.8 to 7.2 - 3 E

VI Conductviy . = - ~ " Not more than 0.1

- excluding the effects
* of free CO, ‘

NOTE : FOR PASSIVATED DM WATER pH IS 8.5 - 9.5 N
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CLARIFIED WATER ANALYSIS SINGRAULI STPP

660008 060CCC 0

Turbidity
Chloride 20 ppm -

. ® phvalue’: 75t085 :
‘Total dissolved solids (TDS) < 200 ppm

50 ppm

®
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4.17 [Connecting pipe material

Tvbon Steel (15:2062), roled and welded conforming 10 153569,

m DATA SHEET - A JSPECIFICATION NO.: PE-TS-380/381-100-N001
m— MISCELLANEOUS PUMPS REV. NO.: 00 ATE: 17.04.12
2X600 MW SCCL, ADILABAD TPP (BTG) VOLUME: I8 SECTION: D .
SL No. Description - -
DHCW PUMPS-TG AUX. DMCW Pump-SG AUX. ACW PUMPS
HORIZONTAL PUMPS (GROUP-) N
10 |SERVICE 7 - -
1.1 {Total no. of pumps for Project 3 - ] 3
12 |No. of working & standby pumps (2W+15) per unit (IW+1S) per unit (2W+1S) per unit
1.3 |Uiquid Handied (ref. water analysis enclosed herein) Passivated DM waler (pH 6.5 10 9.5) Clarified Water
14 [Locaton TG Bailding
1.4.1 {indoor / Outdoor Indoor
15 [Duty Continuous Continuous Continuous
16 [No. of pumps working in paraiel _ T 2(Two) 1(One) 2(Twa"
. 20 |DESIGN PARAMETERS N - ; I
: 21 ign capacity each M/hr . 1070 480 1410
22 Toﬂmnwhend(WC)(MgPunpsmM © ] E)
) Losses for Vertical Pumps) R B N
IE(MMMWC) R B 2 2 18 ,
24 |Fioor Lever- for Pump Mounting 3 . B - T - 2
25 [MinWEL . B - - B .
26 [MacWL . T 2
27 |Sump invert Level - - - - o,
28 Hook Level : B - -7 - ] i
29 [Crane Capacity Avallable B
. Auo TW('Q — , GG'G»—_ . 60°C . N & _50__'__0
== Y ~4500- N =1500 1300
212 [Wax imon dlhead(:u'mpmhinghp\mpmﬂ NGk 1 exceed 60 MWC “NoTlo excecd BOMWC Not 10 exceed 45 MWC
MWC) at 51.5 F - .
773 |Pump Dicharge~ ‘sbove floor [ below floor - - =
2.14_[Suckon pipe (ODXTHK) [mmxmm) -3 - -
215 [Dcharge pipe (ODXTHI) (mr mxmm) 4 : Ty - -
2.16 |Operaing range 7 .. - B - mxmdougnupaay -
217 Mofor rating . ’ ] wmmmcuw‘cunmnuum»mu:mmmnmum <
- K ﬂ’ , mummuummngnmp LT . }
No Negalive Tolerance”
N No Negative Tolerance
3 HIS B
Fiowzonial Cee¥agal ™ Fiorizontal Cenbrifigal :
'Ciosed _ Ciosed
Hortzorkal axdal spit Hortzontal adal spit
Y SP“M* :
35 = — {Gland packing inkially & Mech wmhmtm F— amvadmr
36 [Lubrication #* Ol / Grease / Self Water OHl/ Grease / Self Water oue;uu/sarwuu
"iﬁ"mpm Nonoverioading type & stable
38 Plugs, ver, iing higs oic. Required ] Required Required
{4 TERIAL OF CONSTRUCTIONS -, N | ¢
41 [Cosng . 3 ASTMA351 Z5%NICI 1 IS 210GR FG 260
5 22 [Column pipe maena- NA NA
& 43 um column pipe thickness mm NA # NA
44 R 7 ASTM-A-351 CF-8M Bronze 10 IS318GrMorSS 316 |
5 v SS316 _ $S316
46 sleeves . $5-410 $S-410
47 fing . g S§S-316 High leaded Bronze L IS 318
P B Gr.V/S5-316 in case of SS
48 |Weliod fasieners N SS S
49 [Fastners (ohers) SS : ]
410 i $S316 Z.5% Ni Cl 1 I8 210 GR FG-260
x| g 5316 . Bronze
4.12 [inkermediate stage bearings NA NA
413 [Mech. Seal Mech. scal as per mfr. s\d. NA
414 box ASTM-A-351 CF-8M 2.5% NiCl 1o Is 210GR FG-260
rX packing PTFE PTFE
216 Plake WS Fabricated IS 2062 (Min. thick 10mm) ep.ay coated.




DATA SHEET - A SPECIFICATION NO.: PE-TS-380/381-100-N0O1
MISCELLANEOUS PUMPS REV.NO.: 00 DATE: 17.04.12
2X600 MW SCCL, ADILABAD TPP (BTG) VOLUME: 8 . . SECTION: D
Sl. No. _ Description - -
DMCW PUMPS-TG A}_l)(. DMCW Pump-SG AUX. ACW PUMPS
. HORIZONTAL PUMPS (GROUP-)
5.00 thndaovySpans;- (As indicated below)
) [imp 1 No. of each type & size 1 No of each type & size 1 No. of each type & size
i) |[shaft 1 No. of each typa & size 1 No of each type & size 1 No. of each type & size
#, [Shaft sieeves 1 Set of each type & size 1 Sets of sach type & size 1 Set of each type & size
) Casmwmpelerweamgmg 2 Set of each type & size ZSelsofeadntypelsi;e 2 Set of sach type & size
v)  [Bearing for Pumps 2 Set of each type & size 2 Sets of each type & size 2 Set of each type & size
“wi) |Motor bearings - 1 Set of each type & size 1 Scts of each type & size 1 Set of each type & size
vil) Thrlst'beamgs 2 Set of sach type & size 2 Sets of each type & size 2 Set of 83 =h type & size
vm |Sleevemcmdo-¢ings 1 Set of pach type & sive 1Setsof each type & size | 1 Set of each type & size
() I(_?ampndmg ~ 2Setofeach type & size | -2 Sets of each type & size 2 Set of each type & size
i x)  |Fastners - 1 Set of each type & size »‘lSetsofeadntype&dze 1 Set of each type & size
xi) | Comp‘ﬁefmpirq(ﬁmp&m) 1$adﬁd|type&§;e 1Setsufeadltype&si7§_s 1 Set of each type & size
xH) 'WN(DE&NDE) 1Setof each type &'size ,| 1 Sets of each type & size +1 Set of each type & size
. E) 1No. E 1No. N ANo.
% 1
= Rs 1.5 Lacs KW Rs 1.5 Lacs/ KW Rs 1.5 Lacs/ KW
P ' -
-~ 84 - 84
°” [
N A
v 3 INotes
& 1 umwamwwmwmmuwmmmmmmmmmmmmwumw
) dudng detail engineering stage. LY
of cor for other mwmuumwhmmmmmmmwmww
ver S5 material Is coming In “*MMSSMMM(WM)MM ovided 1o #void gah
il pi s . N N
>
. , . ’
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ANALYSIS OF DM WATER TO BE.USED FOR MAKE-UP WATER TO -

CONDENSER
SI.No. Characteristics Value
1. Silica(Max.) 0.02 ppm as Sio2
2. Iron as Fe Nil
3. : Toté| hardness Nil
4. pHvalue 6.8t07.2
5. Conductivity Not more than 0.1 psicm
excluding the effects of free
CO; ’
SINGARENI THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTIONA | PpAce
(2X600 MW) : . SECTION -Vi PROJECT INFORMATION | eorse
BOILER TURBINE GENERATOR PACKAGE PART-A Lef |

CLAUSE NO. PROJECT INFORMATION
o _
(w} CLARIFIED WATER ANALYSIS
@ SNo ‘_Constituent As mg/l
. © 1 Calcium CaCos 110
‘@ ' 2 Maqnesium CaCo; 45
.‘ @ 3 Sedium & Potassium CaCo; 25
@ _ . Total c?ﬁons FCaCo3 180
e 4 HCO; ~ , CaCos 120 |
, |5 P-alkalinity ‘CaCo; 0
e===———%1f6 - |Chionde [ CaCos % 11
© y {7 Sulphats CaCo; 40
g a » o Total Anions .. | CaCos 180
c e $|I|ca Reachve - Isi 10 f
@ B & 19 . Iron (Total) . '_‘>Fe 0.3 :
- © 10  |pH 7080
[+ 11 | Turbidity NTU, 2
#_ — 13_ | Temperature q¢ 15-36
L+
o
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TECHNICAL SPECIFICATIONS  |SPECN. NO.: {PE-TS-380/381-1 00-NOO1

MISCELLANEOUS PUMPS VOLUME: |iiB SECTION: {D1

DATA SHEET -C REV. NO. 0 DATE: 16.04.2012
Drawings / documents distribution schedule to be followed by successful bidder :

1.0 Drawings/documents submission sohedule from the date of LOI shall be as per Sec-C1 of this volume. The
* successful bidder shall submit following drawings/ documents.

1.1 Fully dimensioned outlme general an'angement drawings of the pump and motor assembly. This drawing

details and loading data, points of corinections of external piparg and cables and mounting of devices
furnished by the suppher

4.2  Cross: secuonal drawmg of the equipment showing the details of assembly of components and their matenal
of oonstruchon with standard applicable codes.

13 Charactenstlc curves of

should include foundation base plate and sole plate details as applicable, civil foundation and anchor boit |

a) Flow Vs Head iy
“* " b) Flow VS Power : S
c) Flow Vs Efficiency T

“ d) Flow VSNPSHR  *-
1 4 Operauon and manntenance manual.
15 Lubrication arrangement drawmgs for external lubrication.

2.0 Within thest:pulated time period as per vendor’s drawings/ doctiments schedule, the following shall be
submitted but not later than-one month before 1st dispatch.

-y

N

6000000006000

P

{

e

s ®V

T ay ms!mmmumnsasmgm@m_ S —— -

b) instruction mranual for erection, operation & maintenance, R
c) Storage m_struchon :

"i 3 - <

. 3.0 Before despatoh of the equipment the btdder shall fumish the foﬂowmg &

-

a) Material test certificates. _ b
b) Shop test reports & certificates. . =

4.0 Distribution of drawings / documents for all projects:

The, no. ofdrawingldowmentstobesumeedbymesuooessfulbidder aftertheawarddthecontractshallbe
intimated after award of contract.  °
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TITLE : ISPECIFICATION NO.
GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101 -

VOLUME NO. : II-B

FOR SECTION . D

REVNO. :00 DATE: 24/05/2005

; LV MOTORS PrEeT - 1oF 4

1.0

20

INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel .cage induction motors
along with all accessories for driving auxrhan&s in thermal power station.

Motors having a voltage ratmg of below 1000V are referred to as low voltage {LV) motors. _

CODES AND STANDARDS

Motors shall fully comply with latest edltron including all amendments and rev1sron of following

. codcs and standards

6000000,

wt

T

A

IS:325 “ Three phase Induction motors
IS : 900 Code of practice for msta]latlon and maintenance of mductlon motors
IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

o e |

IS: 4691 ‘Degree of Protection provided by enclosures for rotating electrical machines {: )

IS: 4728 ' Terminal marking and direction of rotation rotating electrical machines

IS: 1231 . Dimensiohs of three phase foot moynted mductlon motors

IS: 8789 ¢ Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A. C mductron motors for
- different types of driven equipment ; :

- 1S: 2148 Flame proof enclosures for electrical apphance

IS: 5571 'Gulde for selectlon of electncal eqmpment for ha;a.rdous areas

o,

6000000000 Go0 % [

o

3.0

3.1

32

33

3.3.1

332

IS: 12802 {Temperature rise measufement oft. rotating electx;lcal machnines

1S: 12065 - Permissible limits of noise level for rotating electrical machines

-IS 12075. ... Mechnical vﬂ)rahon of rotatmf electrical machmes

In case of 1mported motors motors as per IEC-34 shall also be acceptable

DESIGN REQUIREMENTS -, y i

Motors and accessori€s shall be designed to operate satnsfactonly under conditions specified in data
sheet-A and Project Information, including voltage & ﬁequency variation of supply system as
defined in Data sheet-A

Motors shall be contmuously 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.

Starting Requlrements

- Motor charactensucs such as speed starting torqjue, 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 startmg and accelerating the load with direct on hne startmg without
exceeding acceptable winding temperature. -
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333

The limiting value of voltage at rated frequency under which a motor will successtully 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 followmg frequency of starts shall apply

i) Two starts in succession with the motor bemg initially at a temperature not exeeedmg the

rated load temperature

ii) Three equally spread starts in an’hour the motor being mmally at a temperature not

ﬂxeethdgoad operating temperature. (not tobe repeated in the second successiye hour)

S04}
111)

hot starts followed by one hour mterval wrth maxrmum twenty starté per day and shall be
sutable fro n}mﬁmum 20,000 starts during the life time of the motor

-7

©600006000060060060000000 oo 6006060006060 00

34, Running Requirements : ‘ 9
3417 ‘Motors shall run sansfactonly ata supply voltage of 75% of rated voltage for 5 minutes w1th full load
- without injurious heahng to the motor.
342 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. .
3.5 Stress Durmg bus Transfer ~
351 Motors shall withstand the voltage, heayy inrush transient current, mechnical and. torque stress

developed due to-the application of 150% of the rated voltage for at least 1 sec. caused duego vector

“difference between the motor resrdual voltage and the i mcommg supply voltage during occasional

.. .auto bus u'ansfer

352

36

3.7

4.0

4.1

42

143

Motor and driven equipment shafts shall be adequately s:zed to satlsfactonly withstand transrent
torque under above condition. 3

Maximum noise level measured at dlstance of 1.0 metres from the outline of motor sllall not exceed

the valyes specified in IS 12065. .

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

CONSTRUCTIONAL FEATURES

~ 'Indoor motors shall conform to degree tof 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

V Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enelosures, 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.

Py
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4.4,

4.5

14.6

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’ insulanon is provided for LV motors, temperature rise shall be lumted to the 11m1ts

applicable to Class ‘B’ insulation.
In case,of continuous operatlon at extreme voltage hmlts the temperaturc llmlts specified in table-l of
IS:325 shall not exceed by more than 10°C. ~

Terminals and Termmal Boxes

-

0600000

¢

472,

473

designed for the fault current mentioned in data sheet “A”

for connectlon to a supply system havmg ashort cxrcmt level spemﬁed in the Data Sheet-A.

Unless otherwnse statedin Data Sheet-A, motors of ratmg 110 kW and dbove will be controlled by
circuit breaker and below 110 kW by switch ﬁlse-contactor The tetmmal box of motors shall be

Unless otherwise speciﬂed or approved phase terminal boxes of horizontal motors shall be] -,
posmoned on the left hand side of the motor when mwed from the non—dnvmg end. - 1

Connections shall be such that when the supply leads R, Y & B are connected to motor. termmals A
B&CorU,V&W respect:vely, motor shall rotate in an anticlockwise direction when viewed from

the non—dmgmg end Where such motors reqmre clockwxse rotatlon the supply leads R, Y B w111 be

o,

00000 0000

00 0

474

475

476

477

4.7.8.

4.7.9

48

Permanentiy‘ -attached diagram and instruction’ plate n{ede; preferably of stairiless steel shall bel™
mounted inside terminal box cover g1vmg the connection diagram for the desired dlrecuon of rotatlon
and reverse rotation. .

Motor terminals and terminal leads shall be fully insulated with no bar live pdrts Adequate space
shall be available inside the terménal box so that no dlfﬁculty is encountered for terminating the cable
spec1ﬁed in Data’Sheet-A.

Degree of protectxon for termmal boxes shall be P 55 as per IS 4691.

“Separate terminal boxes shall be provxded 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 w1th double compression brass glands shall be provxded in

" terminal boxes.

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

Cable glands and cable Iugs as per cable sizes specified in Da.a Sheet-A shall be included. Cable lugs

‘'shall be of tinned Copper, crimping type.

Two separate earthing termmals 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.
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 REVNO. :00 DATE : 24/05/2005|
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4.9
49.1
49.2

493

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

Motors shall be prowded w1th eye bolts or othier means to facmtate safe llﬁmg if the wexght is

"20Kgs. and above

.

" Necessary ﬁtments and accessories shall ‘>e provided on motOrs in accordance with the late'st Indian
Electricity rules 1956. ;

A temperature abolve the dew pomt Unless otherwxse specxﬁed space heaters shall be sultable for a

e

e

£

‘D0 @@ | 9@9 o oooen

P

Iy

oy

© N " .. supply 0f 240V AC, single phase, 50 Hz. ,_ —y
. @ 4.9.6 Name plate with gll partlcula.ts as per IS 325 shall be prowded
© 497 Unless otherwise specified, the-colour of ﬁmsh ‘shall be gfey to Shade No. 631 and 632 as per IS:5| -
) © ) " motors installed ‘indoor and outdoor respectxvely The paint shall be epoxy based and shall be
for w1thstandmg speclﬁed s1te condttxons v .
.
@ 50  INSPECTION AND TESTING
: ! 5.1 " :All materials, components and equipments covered undet this spe(:tﬁcatlon shall be procuted
% il S N ~mam_1factu£ea,ns pes im.lsnﬁﬁﬁ’“’rﬁnn‘ﬁﬁm ﬁ.&:ﬁlsﬂi.._e.isesszorﬁli and PED-506-Di
e ! 007/2 enclosed with this speclﬁcatlon and which shall be complied. -
’ a 5.2 . LV motors of type-tested deSIgn shall be provided. Valid type test reports not more"ﬂlau S year shall
e T . be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
CD any commerc1a1 1mphcat10n to purchaser - -3
53 All motors shall be subjected to routine tests as per IS 325 and as per BHEL standaxd quality plan.
54  Motors shall also be subjected to additional tests, if any, as menhoned in Data Sheet A
6.0- DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawmg showing the pOSlth!l of terminal boxes, earthmg connections etc.
b) Arrangement drawing of terminal boxes.
c) Characteristic curves:

(To be given for motor above 55 kW unless otherw:se specy‘ied in Data Sheet)

i) Cuzrent vs. time at rated voltage and minimum startmg voltage.
ii)  Speed vs. time at rated voltage and minimum starting voltage.
1ii) Torque vs. speed at rated voltage and minimum voltage.

For the motors with solid coupling the above carves i), i), 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.
- 1v) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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DB POWER (MADHYA PRADESH) LIMITED (DBP(MP)L)

SINGARENI COLLIERIES COMPANY LIMITED (SCCL) -

* DBP(MP)L - 2 x 660 MW SINGRAULI STPP

SCCL - 2 x 600 MW ADILABAD TPP.

- TECHNICAL SPECIFICATION

~ FOR
MISCELLANEOUS PUMPS

Specification No. : PE-TS-380/381-100-N001 (REV. 0)
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‘BHARAT HEAVY ELECTRICALS LIMITED
~ POWER SECTOR .
PROJECT ENGINEERING MANAGEMENT
PPEI BUILDING, SECTOR 16 A
NOIDA - 201301
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PREAMBLE SPECN. NO.: |PE-TS-380/381-100-N0O1

REV.NO, [0 . |DATE: [16.04.12

10 The tender document contams three (3) volumes. The bldder shall meet the requirements of all the three
volumas

11 Volume-I CONDITIONS OF CONTRACT

This consists of four paﬂs as below:

,k_ii,_,,ﬁ__m__ N I

Volume- 1A : This parl contams lnstmctlons to b|dders for makmg buds to BHEL.

Volume; IB: This paﬂoontainsgenerai commercial conditions ofthetenderand mdudeprovusnonthat
> vendor shall be responsible for the quality of item supplied by their sub-vendors.

:Volume-IC : Thnspartcontainsspectalcondmonsofcontract
s . ¢

Volume-1D: Thls past contains commercial conditions for erectson and commissnomng site work. as

.  applicable. .

e e o [P

1.2 Volume TECHNIGAL SPECIFICATIONS T T s e e EEEE

Technlcal requnrements are sbpulated in Volume Il which oompnsas of:
o -

T,

Volume-lIA 5 GeneraITechmcal Condtions’:

DOODOOOOOO OO 9 & o

ﬂ i

wn

1.2.1 Volume - 11 B: ;

2 Thisf .volume is sub-divided into following sections:

Se_cﬁon- A _: This secbon ouﬂln&s the scope of enquuy

ame

WIFB”Z’“*’TWSWWWWW Tl e

Section-B Thlssectlonprowd&s Projectlnformatnon o 7

oy

Section-C : This secuon mdnwtes technical requirements specific to the contract, not oovered in Section- | .

.'fD.

- ~Section-D - :- ;This sednoneompnswoftedamcal spéclﬁmhons ofequiwnentsoompletewmtdata sheetA,

¥~ -“p&c.
u Data sheet - %speuﬁxdalaa‘tdotherrequxrememspettalmngtomeequpnmt.
)
agreed schedule by ttie vendor (as applicable).

1.2.2 Volume- lll TECHNICAL SCHEDULES

This volume contains technical schedules and Data Sheets - B, which are to be-duly filled bythe bidder and-

the same shall be fumished with the technical bid as per checklist, s_ecB7 in'vol Il

2.0 The requirements mentioned in Section C/Data Sheets- A'ofSecbon-D'erdl prevail and govern in case of

caﬂdbetwemﬂaesmaﬂﬂmmpon&ngreqnwnmtsmamonedmmedesuipﬁve portion in Section

-D.

Data sheet - Bspeuﬁesdatatobeﬁlledbytheudder(DataSheetBiscoMamediolume-

Data sheet - C indicates:data documents to be furnished aﬂermeawadofoomractasper

4



TECHNICAL SPECIFICATIONS |SPECN. NO.: |PE-TS-380/381-100-N0O1

VOLUME: Il SEC'TION :

MISCELLANEOUS PUMPS REV.NO. [0 DATE: [16.04.12

INDEX ’
_ SECVION  TITLE
A DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER

A1 . COMPLIANCE CERTIFICATE

A2’ SCHEDULE OF DEVIATIONS -

3

A3 SCHEDULE OF PERFORMANCE GUARANTEE

, SCHEDULE OF PRICES |
SCHEDULE OF UNIT PRICES

>

. GENERAL ARRANGEMENT DRAWING

- ';;»t .
B DQCUMENTS TO BE SUBMITTED ON PLACEMENT OF LOI o

" BA PUMP DATA SHEET -B ALONG WITH PERFORMANCE CURVE

't
H

000000 A000000000

S A O

B2 ~  GA&CROSSSECTIONALDRAWNG - : R

“i83-  PUMP QAP
MOTOR DATASHEET -C ALONG WITH OTHER MOTOR DOCUMENTS -

ELECTRICAL LOAD DATA

— R O S —

"V

© SCHEDULE AS PER LIST

-
T
-
> ¢
7
5 3
k4
e b
i

= 2y e e U S

_ MOTOR QAP . S S
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TECHNICAL SPECIFICATIONS

MISCELLANEOUS PUMPS

SPECN. NO.:

PE-TS-380/381-100-N001

VOLUME:

<|SECTION: |

A

REV. NO.

0

DATE:

e A3

16.04.12

DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER

A1l
A2

" COMPLIANCE CERTIFICATE

2

SCHEDULE OF DEVIATIONS
" SCHEDULE OF PERFORMANCE GUAB,ANTEES

- ‘A4 - -SEHEDULE-OF PRICES — — e
A5  SCHEDULE OF UNIT PRICES
A6  INPUTS FOR HT MOTORS * -
A7  GENERAL ARRANGEMENT DRAWING
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___ ITECHNICAL SPECIFICATIONS SPECN. NO.: |PE-TS-380/381-100-N001

MISCELLANEOUS PUMPS VOLUME: i SECTION: | A1
COMPLIANCE:CERTIFICATE  |REV. NO. 0 DATE: 16.04.12

The bidder shall confirm complianoe with following by signing/ stamping this compliance certificate and fumish
same wnh 1he offer

' .a)  The scope of supply, technical details, construction features, design parameters etc. shall be as per
technical specification & there are no exclusions/ deviations with regard to same.

b)  QP/test prosedures shall be submitted in the event of order based on the guidelines given in the -
. - specificatiorf& QP enclosed therein.

QP will be subject to BHEL/ CONSULTANT/ CUSTOMER approval in the event of order & customer hold
points for inspettion/ testing shall be marked in the QP at the contract stage. Inspection/ testing shall be
mhessedaspersameapaﬂfromreﬁewofvamusteetcemﬁwtesllnspecuon records etc.

S - T ‘NI dmmngsldata sheets etcto be subm:tted dunng cgnh'act shall be subpct tn BHEL/ CGNSULTANTI
) CUSTGMER approval. i

~d)  There are no other deviation with respect to specification other than those fumished in the ‘Schedule of :
Devnahons Lo

3

t e) Mandatory spares as indicated in Datasheet A shall be included in the base price N

©000006000600.0:

‘ - __',_,.»‘inmebasepnce. I e e e e e

BHEL in the event they-are found to be applicable during detail engineering stage.

f The offered materials should be either equivalent or superior to those specified. Also for components
. where material is not speaﬁed it shall be suitable for intended duty. All'materials shall be Subject to
approvai inthe event of order. _

%

g) Prices for recommended spares (if any) for 3 years operahon shall be fmmshed separately & not mduded

___mmﬂmwmapmmwfﬁ— b supplied Without ﬂ%wd implication © | B

o

h)  The commissioning sm (if any) are subplied on ‘As Required Basis’ & pr_ices for same included in the
base price (if bidders reply to this is “No commissioning spares are required” ahd if some spares are’
actually requred during mmmissnomng same shall be supplied by‘blddef without any cost to BHEL)

i i) Al sub vendors shall be as per BHEIJCONSULTANT JCUSTOMER approved list

)+ Tests for noise, vibration, parallel running etc. for pumps shall be conducted at site by BHEL and if the site
pelfumancelsfomdnotmeeungmerequrernemsmanyrespectasspeaﬁed then the equipment shall
berecuﬁedorreplaoedbyﬂ'xevendor at his own cost.

k) Nryspeaalbols&hdd&s.lfrequred shallbemhdder’ssoope

)] Mnnddsoﬁaedhavebearwpﬂiedbyuddammepastwammeeﬁngmmqnifymg
criteria of BHEL/CONSULTANT/CUSTOMER (viz. offered model Is successfully operating in two separate
stabonsforatleasthmywrsasonmedateofswmlsslonofmeoﬁer) Any deviation to this criteria shall
besutlablyhgtﬂightedin deviation schedule. -

m)  Ali selected motorratngs have minimum margins as _pe_rDatasheetA. Section D1 of Vol 1IB

'We the undersigned hereby undertake to meet the compliance requirements as listed above on the conditions as elsewhere specified.
PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME DESIGNATION SIGNATURE - DATE COMPANY SEAL

Page 10of 1
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({1014 * SCHEDUL.E OF DEVIATIONS NUMBER

From Conditions of Contiact (Volume - 1) : VOLLME T .
From General Technical Conditions (Volume - 1l A)
From Technical Spealications (Voluxe - 1T ) SHEET . oF
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QL OO0 0000000600048

0
©
. O} TITLE: [speciFicaTion NoO. |P§‘TW1"W‘
| - SCHEDULE OF PRICES VOLUME Im ]
@ , JsecTion A 4 oATE - |16.04.12
@ . DB POWER(MP)L - 2 x 660 MW SINGRAULI STPP ' |REV. NO. Jo [smeer  1oF2
@ SL. No. DESCRIPTIONS OF WORKS OR EQUIPMENT
3 1.0 [Total price for design, manufacture, assembly, inspection, . _
Cl - ng, packed for transportation and delivery of Misc. _ _ e R
o pumps including motors, special tools/tackles, commissioning !
@ ‘ spares, installation checks and replacement of gland packing with
ER B mechanical seal arrangement (if applicable) at site, all accessories, ,
@ auxiliaries etc including Mandatory Spares as specified and necessary as,
’ per Technical speciﬁcation for:
@ Horizontal Group of Pumps -~ . C e
o - — O
el ii.)[DMCW PUMPS FOR TG AUX ? 7|Six (6) Nos. Total Rs 4
é iii.)|]DMCW PUMPS FOR SG AUX ' Four (4) Nos. .. -
o é I ~Iv.)|DMCW PUMPS FOR STATIONAUX. .~~~ |[Two(2) Nos. | - Rt S
o v I ] ) s » - - P - ; » f o —
e ) "Z0 |Recommended spares item-wise breakup with item-wise price to Rs.
é i be given as per “Schedule of Recommended Spares” endoseg B - %
’ qunder Vol. Il of Technical Specuﬁmbon - Ly =1 .
' 3.0 |Price for site visit (per manday basis) . Rs. . =
C (Optional and additional , apart from that incuded in 1.0 above) ;
© | NoTE Ny o s : .
1. [indicate all duties, taxes et. stating whether included/ excluded .
@ in above price. ' ’ %
e 2 Bidder to include cost of three site visits for three days each for installation check & replacement of *
. ~_|gland packing with Mechanical seal (As appﬂcable), in their base price’ii in 1.0 above Furtﬁer opﬁonal
? l &addmonalpdcesforsl(evisltamtobequotedasper&l)above. e . R - -
|Bidder shall fumlsh this price Schedule in his price offer only
IPARTICULARS OF BIDDER/ AUTHOR!SED REPRESENTL
NAME SIGNATURE DATE COMPANY SEAL
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TITLE: - ISPECIFICAT_ION NO. - 'IPE'TW“M"“‘

SCHEDULE OF PRICES VOLUME Jm |
' . . . JSECTION * A4 JoatE 60412
2X600 MW SCCL, ADILABAD TPP (BTG) - |rev.no. Joo - Jsheer = 20F2

—

0 00000000CT T

. |spares, installation checks and replacement of gland packing with

DESCRIPTIONS OF WORKS OR EQUIPMENT

Total price for desfgn, manufacture, assembly, inspection,

esting, packed for transportation and delivery of Misc.- - - B : - o _ '
pumps including motors, special tools/tackles, commissioning N
mechanical seal arangement (if applicable) at site, all accessories, 5
auxiliaries etc. as specified and necessary; including Mandatory Spares as
specified in Technical spemﬁcation for: 3,

0000000 @«'vefe-e-z:@*é;gc?iawp nOoooote

Horizontal Group of Pumg % . i .
i.)JDMCW PUMPS TG AUX Six (G) Nos. ' '
ii.)|JDMCW PUMPS SG AUX i Four (4) Nos. _ Total Rs.

oo foon [ W)ACWPUMPS s ;Six(s) Nos. A I -
— S :_}._ [ i e e e e e e e e e e f— = = e - , — -
» : N o -3 - .
20 |Recommended spares: itém—wise breakup with iteih-wise price to Rs. £ «
: beghenaspw‘SdmuleofRecmnmwedSpam endosed w o -
3.0 |Price for site visit (per manday basis) ©© Rs.
(Opﬁonal and additional , apart from that included in 1.0 above)) o P .
- e B i s m R e e e o o ettt e 8 e e e A e )
‘
" NOTE: B
- lndicateallduﬂosrtaxesatcrstaﬂngwhethenncludedlexéluded e e e+ Ep— - -
2, Biddertolncludocostofﬂlmsii’évlsitsformmdayseachforlnstallqﬁondnck&nplacementof
- |oland packing with Mechanical seal (if applicable), in their base price in 1.0 above. Further optlonal
&addiﬁonalpﬂcesfotsﬂovisitantobequotedasper&t)above
Bidder shall ﬁsmlshmlspduScheduloin hispciceofferonly
IPARTICULARS OF BIDDERI AUTHOR!SED REPRESENTATIVE
NAME SIGNATURE ' DATE © COMPANYSEAL _
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TITLE:

ISPECIFICAT!ON NO.

]E-msom1-1oo-uoo1

SCHEDULE OF UNIT PRICES

[VOLUME

Ias loate  |16.04.12

DB POWER(MP)L - 2 x 660 MW SINGRAULI STPP

JsecTION

REV. NO.

fo [suesnaz

SL. No.

PRICE (in Rs. L

©0060000C

10

DESCRIPTIONS OF WORKS OR EQUIPMENT
Unit price for Design, manufacture, inspection and testing, packed for
and delivery for following Pumps as specified in the

armgomnt(lfapplicable)atsm accessories, auxiliaries etc
includingumdmrys;taresasspociﬂedandmcessary

l uu)ps and Motor Unit price (Horizontal Pumps Group I):

@

ACW Pumps
k Pump price: N
Motor price: N
Pump/ Motor accessories(As appliable) .

- asperTochnuspeciﬁuﬂonfor. - - - . A T

Rs
Rs:
Rs.

Mandatofyspares ®

Ead

Rs.

3

HT MOTOR IN BHEL's SCOPE

e0006ND0O

-

it
i

e

00 @

efm

R L(BI)

)
DMCWPumpsForTGAUX. '

o

e s RSO R

j Momrpnce_ S
'PumpIMotoraocewoﬁes(Asappﬁwble)
Mandatory spares

- DMCW Pumps For SG AUX.
¢ Pump price:
Motor price:
- Pumip/ Motor accessofies (As applieabl’e) *
o Mandatory spates ' N

Rs.

———Rs._ _v__.HLMDIQRlMﬂ!EL'Lﬂ&P_E

F.o

vy

DMCW Pumps For STATION AUX. : '3.»
Pump price: _ S
Motor price:
Pump/ Motor accessories (As appliwble)
Mandatory spares *:

Giand packing with Mechanical seal (As appicable) _ .

Iy

Reconmendedspar&elistvwmmemauisebmkwbbegiven
sepa'atelyaspermspechvepnoesdledulenVohme-Hl

NOTES:

Pnces'shalbebumi\gforevahmbnpuposes

supplied with the pump.
d)hdwtaallaxes dtmesetc.sthwheﬂ\ermnedlexcbdedmabovepdees.

Gostofsne visits-for Installaﬁovmheclwand replaeementot—z-: e —J .

i a)TowpneeoflhﬂPrmsgwenabweMdtalythotalprbegivthLm(1)0("Sd\eduleomees Incaseof
the lowest of two shall be' considered for order. Blddertonotethatpﬁoesnm\edhﬂnwofpﬁoes and"SchembofUrit

b)thmpncequotedbybtdder as above, shalt be binding for any quantity variation, Misaﬂwdsaehonufpudasef

c)%dmmm&mmmmmmmmwmmmmumd pump & shall be

eae@eaewaqdm

Blddnshaﬂﬁunbhmbjloosmmle-lnhhprbooﬁw_ly

DESIGNATION

SIGNATURE

DATE

COMPANY SEAL

I

R
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1 PE-TS-380/381-100-N0O1
SPECIFICATION NO.

TITLE:
SCHEDULE OF UNIT PRICES Jm ]
N . JsecTion . JAS Joate  J16.04.12
" 2X600 MW SCCL, ADILABAD TPP (BTG) REV. NO, o JSHEET 20f 2
SL. No. - DESCRIPTIONS OF WORKS OR EQUIPMENT PRICE (InRs.)
1.0  |Unit price for Design, manufacture, inspection and testing, packed for
transportation and delivery for following Pumps as specified in the
‘echnical specification covering complete scope including installation
checks and replacement of g'and packing with mechanical seal
arrangement (if applicable) at site, accessories, auxiliaries etc _
- lincluding Mandatory Spares as specifiedand necessary - - - - S -
las per Techgial specification for : B
11 |Pumps and Motor Unit price (Horizontal Pumps Group I):
k" .- DmcwPumps TGAUX -
Pump price: Rs.
, * Motor price: . Rs.
Pump/ Mobr accessories (As applkzble) Rs. :
. Mmdahryspares : Rs. ;
o J(iij " DMCW. Pumps SGAUX. . TR oToTm o [~ T T s = ,_;‘_,,f
Pumgp price: Rs.
Motor price: ) Rs.
Pump/ Motor accessories (As applmble) Rs. g
Mandatory spares . Rs. - 8
o Acwoums |
: Pump price: s Rs e
B " Motor price: R -
Pump/Momram (As appl‘mble) > Rs.
Mandatory spares Rs.
j(iv) Cost of Site visits for Instaltation checks and replacement of ‘ Rs.
_Gland paddngwm Mechanical seal (As appﬁmble) : .
2.0 Recommended spares list with item-wise break-up to be given Rs )
dsepatahely as per respective price' schedule in Volume-lll. p4
Others lf”any (please specify) Rs.
% i "NOTES' - - : ) T - i: R - S
a)TotaIpmeofUnitPncasgvenabovesMuldta!ywihToHpﬁcegimmSL No. (1)of“Sd\edmeofPrioes" Intzseof(ﬁsuepmcy
the lowest of two shalt be considered for order. Bidder to note that prices mentioned in the Scheduleofpﬁces and "Schedule of Unit
Prices” shalbebndmforevahahonwposes .
b)Unltpricequoted by bidder, as above, shaHbebirtd‘mforanyquarMyvamhon wmchisatmedisaeﬁonofpu'chaser
c)Priceofcormﬁssiommg&erecbonspamsandoiheracoemuesnotmaboveshalbehehdedhmepdoeof pump & shall be
supplied with the pump.
d) lndimﬁealtaxes duhesetc.stabngwheﬂerndudedlexdudedmabovepnoes.
mmmnmmwsamnmmmmm - - L - Y P
DESIGNATION [SIGNATURE DATE COMPANY SEAL
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TECHNICAL SPECIFICATIONS

SPECN. NO.- |PE-TS-380/381-100-N0O1

VOLUME: m_ _|SECTION: B

REV.NO. |0 DATE: . |16.04.12

MISCELLANEOUS PUMPS

DGCﬂMENT_S_ TO BE SUBMITTED ON PLACEMENT OF LOI

Bt DATA SHEET -B MISCELLANEO'JS PUMPS
B2  DATA SHEET - C MISCELLANEOUS DRIVES
B3 ELECTRICAL LOAD DATA
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Vel I, sg&—gi

* PROJECT: VENDOR DOC. NO. REV NO.
MISCELLANEOUS PUMPS ' :
O ATASHEET. B BHEL DOC. NO. REV NO.
@ SL. Foescmpnou . ' [uom PUMP PUMP PUMP
! * DATA DATA DATA
) 1.0 |GENERAL ‘
1.1__|Desgination of the Pump
@ 1.2 |Manufacturer -
i 1.3 [Model No.
@ 1.4 |No. of pumps |Nos.
- 1.5 |System Design Pressure |Ka/em
@ S 41:6- —|Specific Gravity of flid tobe handled .~ | - - - -
s 20 |PERFORMANCE PARAMETERS
6 21 |Performance standard |
o PP LRéied capacity. [mome
L E No negative tolerance) -
@ ¢ |23  [Total Dynamic Head (TDH) at rated [Mwe
: __|capacity (No negative tolerance) -
@ ! 24  |shutoff head MwC
25 of Operation of the Pump
[« a) Min.Flow Mhr . 2
L Q . 2 .]b)- Max,Flow - . M. =
@‘ ‘ 26 - |The pumps offered have contintously . .
rising head capacity curves from the
© duty point towards shut off point.
127 |the pumps offered have stable rising H- - _
’f, -Q curves within the "Range of Operation” - )
P S _,_,:f_:» ! 1rEM. . e _ N
e 2.9  |Vibration measurements - . =
. . 2:9.1 Max.value of vibration on any pump Imotor bearing w.r.t. velocity (Vrms) as per ANSV HIS 9.6.4 for speed > 600 RPM -
C :[a) Guaranteed at manufacturer's works mm/s ] , A .
_» Guaranteed at site mm/s -
; 3 2.9.2 [Max.value of vibration on any purnthotor beam t. peak to peak amplrlude as per ANSI/ HIS 9.6.4ors| <= 600 RPM
. @ < a) Guaranteed at manufacturer's works ’
‘ e S . b)'reaaiame‘eeracsm:u e Lo mbemiemm mm regrm] m  — er m e = e e e ]
. @ 210 _[Max. noise Level (Guaranteed ai site)
2.1 [Guaranteed Pump efficiency at
© N rated head & rated capacity without
© 2.12_|Power consumption
~3 — e e Guatameedpunwimutpomerat __ KW R B e . . e
#  |b) Guaranteed max. Pump input power Kw
c) Max. pump input pawer at shut off Kw
@ d) Guranteed power at motor input KW
© 213 |NPSHrequiredatratedcapacity ~_  |[MWC
3.0 |DESIGN & CONSTRUCTION mmass
' - |31 |Type of pump casing
132 |Pumpduty :
@ 33 - [Typeofimpetler  ~ - - - - - - - - - -
. 34 |iocation '
' © 3.5 |Pump suitable for parallel operation.
3.6 |Torque speed curve of the pump & drive
© | motor fumished for pumps with drive
, ___|motor rating of 100 KW and above.
@ 37 __|Pump number of stages _
©
C
o
’ 10f3
e 11
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PROJECT:

DATASHEET -B

MISCELLANEOUS PUMPS

VENDOR DOC. NO.

REV NO.

BHEL DOC. NO.

REV NO.

SL.

|DESCRIPTION

UoM

PUMP
DATA

PUMP
DATA

PUMP
DATA

3.8

Specific speed”
N = RPMx(Flowin USGPM)"?
(Head in Ft)**

@@ X @9 ‘-0 0 C O

3.9

Minimum suction head required in MLC for
pump operation at maximum discharge
point within the '‘Range of Operation’

- spedﬁediNP_SHR'afmax. flow).

43.10

Whether pump is suitable/designed so
that pump internals can be attended .
without disturbing suction and discharge

3
|
.

B (A

Material test

Type of coupling between pump & motor
Bearing (DE & NDE) N .
___|a)_Type and manufacturer *
|b) Bearing no.
c) Type of lubrication L e
d)- Design lfe (Hrs)- - - - P C - -
313 _|Shaft'Sealing arangement . C s
a) Type afd manufacturer ' U
|b) ‘Sealing liquid -~ "~ o ot
c) Requiretnent of external water if any * 4
1) Quality N
S i) Quantity-Pamp—— e :':3,-..“ - = S N —,
3.14 ' |In case separate oil/grease/water pump
or any such bquipment required for
tbearing lubrication/stuffing box gland
sealing,fumish full technicai details of
these equipment and their drive. i

4.0 . |MATERTIAL OF CONSTRUCTION (Indicate applicable code/ standard) ;

— A::l": éagﬁ-'— N -—j:i, i e SRR - S I

42 |impelfer -

a3 Ishat ' - & ¥
" 4.4 |Shaft sleeves L.

45 |wearring . - A

46 |fasteners _

—7‘4:77:'7 - IS PR = B :1_‘ - = |~ P -
lie Jintemig— — — 4 7 -

49 |Mechanical seals (facesy

" |Gland packing - .

4.10 |Base pate - -

5.0 |CONNECTIONS AND OTHER DIMENSIONAL DETAILS | - .
5.4 Jimpetler diameter N ] ] )
{60 |DRIVE DATA s ’ _ ,

6.1 |Drive unit output at 50°C ambient condition ~ |KW/P | 3 |
. [1.0__|INSPECTION & TESTING ' ' - 3

7.2

Hydrostatic test pressure

gl

7.3

Min.

7.4

|Performance test on pump at shop

7.5

|Dyanamic batance test

ls.0

[WEIGHT AND LOADING DATA

8.1

Weight of the pump & drive assembly

Kg

8.2

W of the heaviest piece to be handled

. |83

mm

Size of base plate (length x width)

20f3
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PROJECT:

MISCELLANEOUS PUMPS
DATASHEET - B

VENDOR DOC. NO.

REV NO.

BHEL DOC. NO.

REV NO.

s

|[pEScrIPTION

PUMP PUMP
DATA -~ DATA

~ PUMP
DATA

.0

9.1

Typeofptmp

ADDITIONAL INFORMATION FOR VERTICAL PUMPS »

ls2.

No. of stages for Vertical Turbine Pump

Nos.

9.3

Bowl Head

MLC

9.4

Bowl Efficiency

%

los

SetingLength -

m

s

Column pipe OD X Thickness

1-mmX -
mm

9.7  [No of column pieces

|Nos.

8 INo of intermediate shafts

'|Nos.

fo9 _|Naof bearings

Nos. -

|o.10 _[Type & make of Bearing *

9.11_|Sealinglubrication arrangement of bearings

.12 | Capacity of overhead forced lubrication tank

mS

[9.43 |Nos of forced lubrication pumps .

Nos.

. |8:14_lcapacity of forced ubrication pumps .

00 ggg@ c C

mMHr .

T 777|815 | O of forced hubrication pumps

e Im_':c_ o po——

2

. » .

L
|

i
i
i
i
g
|
1
i
+
|
i

b
R

L
&,

o 00 @ 000000600 0?)9 N ;) Q@ 9 06

1/

30f3
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MOTOR

DATA SHEET-C

SPECIFICATION NO.

VOLUME BE T

SECTION p .2

REV NO. 00 DATE 29/08/2005

SHEET 1 OF 2

“Description -

Data to be filled by successful

rlze

bidder

@.@ @% Qﬁ -0 0 ng @ -

©00000000O0O0O0N

18 Amplitude of vibration

19 | Efficiency & P.F. at rated voltage & frequency

a) At 100% load

¢ At 75% load

NAME OF VENDOR

NAME SIGNATURE DATE

‘REV.

SEAL

1 Manufacturer & country of origin o .
12 | Motorope = *
. [3 [Type of starting ) \
4 Name of the equipment driven by motar '&.‘Quax‘ltity o
5 Maximum Power reqmrement of driven eqmpmem :
6 | Rated speed of Driven Eqmpmmt r * .
|7 [ Design ambient temperature - ‘ = . |
B. | Design and Performance Data
1  Frame size & type designation . " * , P
. 2 ITypeofauy T g . A
4| Permissible variation for ' =
i~ 5. |a [ Voltage ‘-
C 16 [® [ Frequency -
ks 7 |9 Combmed voltage & frequency > ! ] <
?_. . 8 - | Rated output-at dmgnamblent temp- (by resstmee methed)’ e B N 8
@ 9 Synchronous speed & Rated slip 5
@ o 10 ) Minimum permnssxb]e starhng voltage .
: 11 Stamng time in sec w1th mechamsm coupled
® B B T YT S —— o oo
13 ;| b) At min starting voltage — :
14 | Locked rotor current as percentage of FLC {mcludmg IS tolerance) .
[ 15 Torque
a) Stau'tmg
b) Maximum
16 | Permissible temp rise at rated output over ambient temp & method
17 |NoisclovelatlOm@8 - - -~ - - - -~ -

] wey



(0
1

TmEe SPECIFICATION NO.
MOTOR - VOLUME - ILs
_ ‘[ SECTION Do
DATA SHEET-C REV NO.00 DATE 29/08/2005
S SHEET 2 OF 2
S. Description' Data to be filled by successtul
No. bidder
c) At starting ‘ .
C. Constructional Features .
1 | Method of eonnecnor. of motor dnven equipment
2 Apphmble Standard
3 DOP of Enclosure . -
-[4 | Method of cooling - T [
. 5. | Classof insulation
16 5 Main terminal box

0.000000060070C

2 T

.| bYPower Cable detail§ ((%nductor size, armour/unarmour)

. © Cable Gland & Tugs details (Size, type & material)

d) Pﬂnn:ssmlimMmggluML;

1

000000 @Pe@

7 Space heater dctmfs (Voltage & watts) s x
8 | Flame proof mdtor details (if applicable)
a) Enclosure
b) suitability for hawdous area
i jZome I 0 Y | T
if ,erp_.. IIA/IIBJIIC : RS
| No. of Stator winding
10 | Winding connection 7
11 - | Kind of rotor winding ) N
= lZ-’jm-ofbem-v’ - - - - o o — e — = — - - - - - e = = ———
13 Directiox_} of rotation when viewed from NDE -
14 |-Paint Shade & type ‘
15. | Net weight of motor .
16 °} Outline mounting’ dmwmg No (Tobe enclosed as‘annexure)
D. Characteristic curves/ drawings
: (To be enclosed for motors of reting > 55KW)
_ | @) Torque speed characteristic - - -
b) Thermal withstand characteristic
c) Current vs time
d) Speed vs time
NAME OF VENDOR
NAME SIGNATURE DATE SEAL

00000000600 000

&2
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FORM No, PEM - 6020-2

CHECKLIST — LIST OF SCHEDULES -

VOL-II, SECTION B-4

SI. No. Form No. Description

Tick Applicable Forms

. —

PEM-6024 Schedule of Dtrawings / Catalogues submiuted
; with Bid

3

2, PEM-6025@ . Schedule, of Occurance of Key Events of :
" ’ Delivery,Erection& Commissioning
3.. PEM-§026 Schedule of Equlpmem Manufacture, Des- /

i ~~ patch and Shipment {0 Site. - o i T
1. PEM-6027 Schedule of Weights -& Dimensions I
5:  PEM-6028@ ‘Schedule of Performance. Guarantee T s
6. PEM-6030 Inspection Schedule N4 i

1 --PEM-6031- - Schedule of Cement and Steel and Quarterly :
. Cement Requirement P
g W'Schcdule of Quarterly Reqmrement of Re- E -
T . inforcing Bars and Structural Steel
9. PEM-6033@ Bill of Quantities (Civil Works)
10. PEM-6035 Schedule of Bidder’s Proposed Construction /
. Site Fabrication Facilities.
1. * PEM-6036 ~  Schedule of Deviations _ _ oV
e . 13 -~ PEM:6040_ . "~ Schedule--of- Dgclara;ton_- e e o 2 T T J'_“,\_",./_"__’;::_ e
13. PEM-6041 Quality Plan i/
EPLY PEM-6042 Vendor's Drawings / Documents Schedule ./
i 1S, PEM-6043@ Schedule of Oeéurarice of Key Events for .
. - Civil ! Structural Works : o
16 PEM-6046 inspection Request
AT PEMG0ST | Schedule of Brices . | o
478, PEM-6052@ Schedule of Unit Prices -/
19. PEM-6053 Schedule of Prices for Commlssnomno & Man-
- : datorv Spares + - \/
20. PEM-6054 * Schedule of, Prices for: Recommended Sparcs \/
2]. PEM-6055 Schedule Prices for Erection and Maintenance
: ) Tools & Tackles : \/
22 PEM-6056 ~  Schedule of Bidder's Man-power for Supervision <
of E & C and their Charges. ‘ :
25 ~PEM-6057 - - -Schedule of Dally & Overtime Rates | -~ — -~ -~ -
24, PEM-6058 ‘ Schedule of Hire-charges for Construction ¢ Site : .

Fabrication Facilities

For Forms marked with @ certair information to be filled by DEs -

before issuing to bidder.
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TITLE :

OF DELIVERY ERECTION AND
COMMISSIONING

SCHEDULE OF OCCURRENCE OF KEY EVENTS

SPEClFlCATlON NUMBER:

-~

[votumem

“PARTA

Sheet of

EQUIPMENT/SYSTEM. DESCRIPTION OF KEY EVENTS
& -
L
‘.‘“ F C e e e e e . .
B
EIT T S S - 5 SRS S -

MONTHS FROM
(DATE OF LO)
N i R

-
3
7.
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We the undersigned hereby undertake to meet the schedule of occurrence of the key event as Isted above
regarding the delivery, Erection & Commissioning of Equipment/System v
]

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE
; T T .

T
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FORM Nu, PFM - 6026-0

fIFLE

SCHEDULE OF EQUIPMENT,.

MANUFACTURE, DESPATCH AND

I SPECIFICATION  NUMBER

| VOLUME I

SHEET ...l

PART-p :

SHIPMENT TO SITE -

We, the u;ndcrsigned hereby underiake to meer the above time schedule in weeks for manufacture. despach and shipment

- . . e 5 . . . . .
Ty Equipment  Major Time for Manufactare/ Time for . Time required for Towal Timz from Dais
- Bought-out henss Prpcgrcm:ut from Date | Test, Dismamling” Shipment 10 Sac" of lssue of Lener of
> ;; N of Issue of Lenter of Packing & Ready (Weeks) ) Int2st o Shipmant >
@ inteat (Weeks) for Duspach (Weeks) SueWeeks) ’
. } . . 458 S
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: ° s %
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of cach equipment .and procurement of major boughtout items as listed above.
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SCHEDULE OF
. WEIGHTS & DIMENSIONS

j “ SPECIFICATION  NUMBER
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The budder shall state heiow sthe weights and dimensions of various packages fos shipmem covering the compizte scope.
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PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE
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DESIGNATION
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_ DATE
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FORM No. PEM - 6030-0

[NSPECTION SCHEDULE

P.O.

| seecwicamon

NUMBER

- - 4'! — -
T.3 r SMEET

o
©
©
e’ VOLIIME [ P OF
. 3 L - T . Sched Duratice a:
| R \5 o. ITEM/COMPONENT ‘ PLACE & ADDRESS OF TEST / INSPECTION cD:tguq:: d Tase 7
g . . . . - Inspection Inspectiva
"k Q ; (in (h\s)
© ‘ -
© 3 i | 2
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This schedule ‘shall be in fine with specification and quality plan requirements. The information in this form shall be

furnished after receipt of LO] / PO.

PARTICULARS OF VENDOR'S!AUTHORISED REPRESENTATIVE
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COMPANY SEAL
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_IW TITLE ’ ) SPECIFICATION  NUMBER
aijil . * SCHEDULE OF DECLARATION COLLNE_ pAST.a
' ' ' SEET ;. oF. ]
DECLARATION

. 1 ' g
O SUUS bttt aaeasanansean ereeeeesee e resaree e ene e e ...Gertify that all the technical data
and information pertaining to this specification are correct and are true represemauon of the equipmentisystem
—-covéred-by-- our—formanromsai—umuberDa:cdt;::'.:::;z.—...—..: :;:..—.ﬁ.—and—iherc 1s~no-devtmoﬁo—d\‘:~*
specmc:mon ’ .

) ['mreb)‘..ggnify that T.am duly authorised representative of the Bidder’s company whose ‘name appears above .
£ my signature. _ , - _;]
5 % :
ot b3 = ’ . :
w2 £l . ’ - r N
§ \ N : .
3 * N
':;_7 ?idcrs Company Nariie
i : -
2 :
g 3 2
l;ﬁ’, [ n ._a_____:;_“_"::;_':L."_-_:,',-_' e T TR e e e s e S e o o e e bt oo o e o wre o
2 Authonsed rcpresentanve s !
o1 Sigoature e .
3 -
E :
7#:%777 Tz v..,__...._:;>4 T eI T T " - I = -0 PR R
] Name .
Bidder’s Intent ’ . * The bidder hereby agrees to fully comply
' i . - with the requirements and itent of this
specificaticns for the price indicated.
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INSTRUCTIONS FOR FILLING QUALITY PLAN
(Form No. PEM-6042-0)

“The Quality Plan shall sinclude “alt the Qualiiy Comral Measures and Checks adopted by the Vendor to ensure that the materiali
componenvassembly/services supplied 'by him meet/will meet the requirements as per specifications and good practices. They
shall include all stages of operation such as malcmls processes. manufacture, assembly. packing and despaich. The l‘ollumn-
guide lines may be¢ noted:

Column 1- 'zsfzrial Ntfhlbcr; :
Column 2-  Component/Operation- The _component  and/or operation being checked shall be given Here. .
Column 3-  Characteristigs check- The " characteristics being’ checked shall be given here. e.g.. chemical composnm,

AP S R

E mechanical properties, feak tightness. surface defects etc..
Colunn 4-  Category - ‘CR’ stands for critical : characlcnsuc -' affecting safety of equipment and personnel
g 7 ~Mmat Stands™ for “major Charactenstic -~ affecting safery of - Wﬁ'vnmﬂ‘ﬁmﬂm

. MI" stands for minor charactmsuc - affecting appearance elc.
Column 3- T\'pelMe(hod of check e.g. chemical analysis tensile testing. h)drauhc test. vnsual examination radaom—aph\ ac
Column 6-  Extemt of check. such as. 100, 10, 1 per heat ctec. ¢

Column -  Reference Documents - -Documents. such as technical specification. drawings, standard spec:ﬁcauons (IS. BS
% ... . _ETC) procedure. etc. according to which check. is- done. *

-, Column_8-  Acceptance Norms - Snndards etc. accordmg to whlch acceptability or othamsc of the cb:raclergsucs ‘being
i Checked—is—decided:= s e e

Column 9-  Format of Record - "Formats, log shets® reports. ctc. in which the observations are recorded. Standard log

) sheets. reports. formats etc. of the Vendors shall be numbered and such reference mmbets shall be included
here.

Column 10- Agency - The - agcncv "which performs the tesvinstruction shall bc wTitten in sub-colum W

The agency which verifies test cenificates/inspection records and carries out audit check of the MPMS!
operation shall be written in sub-column 'V~

W_Tbe__a,_g_encnec are codified I - stands for (BHEL) N ) o
= as 1 X & I I w.'tm_ S l T "mc:ms Xbﬁ opcrauon Sha" hc C'wad‘ b—‘—wm{Et_bcrorc lhc Sla‘ﬂ“or—_ud_ S
= ‘ o .. the next_operation. R
~ %o v ‘Y Siands for Vendor
i . . ‘3" stands for sub-Vendor of the Vendor and so oa:
Fxample B S L -
; Entry " “Fin col P means test./inspection 1o be performed by “sub-Vendor’ s QC
R ,,,Emty‘ i }2 in-column~W-means- Rslhnspccnorrnr be-witnessed by~ ycndors QC* T I I o T T T U T
] Entiv "7 *Iin column V' means verifi cation shall be donc by BHEL and next ‘stage 0 be siarted only afier the hold

i

point is cleared by BHEL ; i *
Column 1I- Remaxks Any special - rcmarks shall be given here. :

NOTES : L
In absence of correlation with the test ceruﬁcate(s) (eg material idemtification) samples ‘shall be drawn bgy BHEL

and all tests as per relevent specifications shall be carried Gut in their presence or in recognized Governmes:
Laboratory. .

2. When materials a"d componems are initially identified and siamped by BHEL QS engineer. the identification masks -
shall be presserved till despatch. Wherever this is not possible. the identification mark shall be transferred 10 the
T comporents ~in the “preseiics of BHEL ~QN™ Enginéer unless “other —wise agreed: -

(7]

For C‘S"“es and forgings imegral test specimens shall be provided. When: this is not possible for csung. they siall
be pourcd in the presence of BHEL QS Engincer unless otherwise. if witnessing of test by BHEL is called for.

When welders qualified by reputed inspection agencies or statutory hadizs are not ‘available, " qualification tests shall
be conducied ‘in the presence of BHEL S Engincer. :

Ihis “Lredlity Plan is liable 10 be-modificd as per the requirements of approved drawings and changes in technical
specifications/drawings., 31 there are centradictions in respect of column 7 & 8 between this Quality Plan and the
approved drawings specifications. ‘the Iatter shall prevail,

6. Wherever ‘inspection by BHELs l’urc'\asc"!hlrd Party/Statutory  authorities are m.md:non tis shall be conipiled
with.

Inspection reports. log sheets. test reposisicenificaie. ete. shall be furnished 1o BHEL at.the approproate uias
or at the time of final inspection. as required.

This Quainy Plan is also .appnuhl'. te spares. -if amy, under \uwpg of supply of Vendor.

9 The quality plan \hm be \ul)lmtlt.d i septuplicate ( 7 Copiesy. ’ o .
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_ . VENDOR’s
DRAWINGS/DOCUMENTS SCHEDULE
(Information in this form is to be furnished
only after receipt of LOI/IPO)

| voLUME {(i

SPECIFICATION NO

SECTION

PART-A

REVNO. O

SHEET 1OF 1

TI¥LE OF SPECIFICATION -

S.NO. | |
T .

Vendor's Drawing/Document No.

(VDN)

PEM’s Drawing/Document No.

| First Submission

Date

(PDN) .

Final ,A'ppmvai_f-v'
Date -

VDN

7o

i

00 @9 00060000060

——

VDN . ~ JIPDN

> (TITLE , .

VDN E—F > S B
'VDN| TPDN 7]
TITLE
VDN PDN’

R

b

PDN

TITLE

PARTICULARS OF VENDOR’s/AUTHORISED REPRESENTATIVE

NAME

DATE

COMPANY SEAL

SIGNATURE

———
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) "VENDOR’s
DRAWINGS/DOCUMENTS SCHEDULE
(Information in this form i$ to be furnished

only affer receipt of LOVIPO),

SPECIFICATION NO

| VOLUME ({4
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INSPECTION REQUEST
( From Vendor to BHEL Inspcctxon Agency)

l . PRO.! ECT TITU'

FOuud b Piood As6:0

|

——————.

?,/%d? 'P p@uﬁuﬁJ G

2 NAMEOF VENDOR |

;V| 3 7| 3 BHEL'SLOWPONO . 7 | DATE

I I T -- ~-

& 4 SYSTEM/ITEM DESCRIPFION- , _ P -

& .» R -

@Qa 5. sz BEING OFFERED FOR INSPECTION WITH SL. NO. AS PER LOI/PG/BILL[NG SCHEDULE

v = £ : : cEL T il
. :?:s_ 4 . 4.';. £ i
; . I T = . . . . h‘ oy — g . s

6. DESCRIPTION ANS SL. NO. OF INSPECTION AS PER QUALI”FY PLAN
7. AAQUAN'ITFY‘-OFFER.ED FORINSPECTION . | I S

s pmce’op lNSPECTION (FULL ADDRESS AND NAME 01-‘ §UB VEND&)R, IF ANY)

C - 9. CONTACT PERSON (FOR SL. NO. SABOVE)- 5 RLLOT T e e
NAME............ ORRNRET S DESIGNATION. ..ereo oo '
TELEPHONE.................. L SR— TELEGRAM.................. TELEX............. )

| 10. THE FOLLOWING DOCUMENTS ARE APPROVED BY BHEL AND AVAILABLE AT PLACE OF
. INSPECTION -
(A). QUALITY PLAN. (B) DRAWINGS (C) DATA sx-naers CHARACTERIST'.C CURVES ETC.
(P). PLANT STANDARDS ,,

= " WEEKLY OFF DAY ’ ” WORKING HOURS
{At least 15 days prior notice shal! be given by the Vendor to Inspection Agency)

We hercby ccmfy that the above items are complete in all respects and have been fully inspected/tested by us
and are found to be as per technical specification/approved drawings/data sheets/characteristic curves and are
acceptable to our QC department. The detailed inspection and test ieports of our QC department are enclosed

VENDOR’S PARTICULARS

0000000000000

Name Designation Signature Place : _ Date - Seal
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| COMMISSIONING AND MANDATORY voLuME

% * SCHEDULE OF PRICES FOR \ ' ——

S 3 "SPARES : SHEET .. ... OF _ .
-3 S| The bidder shall incidate here the quantity required for erection / commissioning and mandazory spares for -
: Z | cquipmemt as listed in Section-C / Section' <D. If thé listed spares are not adequate, then the bidder shall indicate
= * those and additional spares considered necessary by hik. 2
- a Type . Manufacwrer’s < Description Material, " Quantity_ Q:A:miq: If sez. |7 Delivery Una Tonal
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FORNE N, PEN - 60840

fl!'LE

* SCHEDULE OF PRICES FOR

RECOMMENDED SPARES

¥ I X [ e e e e e e e e L T T S e s e e — e e "*’!"'L":':"f:"?;' T -
The bidder shali give below:a list of spares recommended for three years (or as otherwise specified in
F e section - C) for trouble free performance of the equipment / system offered.
M 8. “\Minuficturérs's Dewcapuon | Materiai “ Quantirys | Quaatity {7 I seL Delivery Unit Ta
4 N No. Drawing No. ! Pan - ' per Unit/ reco- Nos. period Price Price
: e of spare . Equipment | mmended Per set | (Weeks) | . iRs) tRs.)
" B = —< 1
4 :;3 . b2 \ . 2
... '?.3 3 % " R
d - RS
4 . - ¥ -
3 . & . s y
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( h : ;, L 1 nne SPECIFICATION wusa:
' 8 ' : : : _ R i . .
j @ = W SCHEDULE OF PRICE FOR ERECTION VOLUME I -
i @ . £t . AND MAINTENANCE -"l‘OOLS& TACKLES
’ 21 . SHEET ... ool (OF
: @ _ §‘ Jheb_tdder shall be_give below-the st of erection_and. maintenance tools-and-tackles as -offéred by -him. This-shall - |
3 z | also lnclude the customer”s Im o' mamx-’nance tools, it sp*cm..d in Section - C / Sectien - D.
} Q - S. No D:..\-..'lpuo:l of Tovls & Tackles Quamity offered Uit Price Toaf 2rice
. @ i - s . (Rs.) . ¢ (R3.)
o
e ‘-;;:"?i
- -3 -
©= :
ex | T ' 1
- —
Cl | |
® b ’
@ NOTE : The hire charges for vendor’s equipment called for in this schedule shall include the cost of
consumables, operation services, depreciation, wear and tear as well as vendor’s over head and profit.
@‘ (These rates will be payable by customer to the vendor, only if the customer’s reqmrs the use of th»s
equipment for camrying out his own work out side the scope of this contract)
& PARTICULARS OF B!DDER / AUTHOR!SED REPRESENTATIVE
e NAME DESIGNATION SIGNATURE DATE COMPAXYSEAL
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@ :; , | e l SPECIFICATION NUMBER i
Q : 3| @@=y | SCHEDULE OF BIDDER's MAN POWER o —
z . FOR SUPERVISION OF E& C UME I
Q‘ eIl T T T T T TAND THEIR CHARGES  ~ I T - S .
RN Zf
@ .E “The bidder shal indicate below. designation-wise, the personncl required for superwsxon of erection and
p -2 | commissioning and their charges. ) : »
~, H ' . SUPERVISION OF ERECTION
* o S. Ne. b:signa'.mn “ Nomnal rawe per day < Ovenime rase per hosr
b s , ) o of 8 hours
.i > .
- : | B
<~
“a & - E — -
" supzuwsxonorcommss:onmc )
, St Na G Desigaation "" Normial rate per day Overtime rasc per Swr
i3 4 —_ ofShours . - - | A .
. PARTICULARS OF BIDDER / AUTHORISED WﬁSEMATlVE
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