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TISHREEN TPP, 2X200 MW
YERAMARAS STPS, 2 X 300 MW

VOLUME -lIB

TECHNICAL SPECIFICATION
~ FOR
SPECIAL PROCESS VERTICAL PUMP

Specification No. : PE-TS-323 /362 ~165-N001 (REV. 0)

150 3001 '
BHARAT HEAVY ELECTRICALS LIMITED
' POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
PPEI BUILDING, SECTOR 16 A
NOIDA - 201301




PREAMBLE SPECN. NO.: |PE-TS-323/362 -165-N001

REV.NO. [0 |DATE: [10.08.11

1.0  The tender document contains\three (3) volumes. The bidder shall meet the requirements of all the three
ﬂ:} volumes.

O ‘ 11 Volume |- CONDITIONS OF CONTRACT

This consists of four parts as below:

Volume -1 A : This part contains instructions to bidders for making bids to BHEL.

Volume-1B : This part contains general commercial conditions of the tender and include provision that
vendor shall be responsible for the quality of item supplied by their sub-vendors.

Volume - }C :  This part contains special conditions of contract.

Volume - 1D : This part contains commercial conditions for erection and commissioning site work, as
applicable.

1.2 Volume H - TECHNICAL SPECIFICATIONS
Technical requirements are stipulated in Volume 1l which comprises of:

Volume-IIA- : General Technical Conditions

Volume-lIB : Technical specification including drawings, if any
1.2.1 Volume-IIB:
This volume is sub-divided into following sections:

Section-A : This section outlines the scope of enquiry.

Section-B : This section provides “Project Information”
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Section-C : This section indicates technical requirements specific to the contract, not covered in Section-
D.

Section-D : This section comprises of technical specifications of equipments complete with data sheet A,
B&C.

Data sheet - A specifies data and other requirements pertaining to the equipment.

Data sheet - B specifies data to be filled by the bidder (Data Sheet B is contained in Volume -
1)}

Data sheet - C indicates data documents to be furnished after the award of contract as per
agreed schedule by the vendor (as applicable).

1.2.2 Volume - Il TECHNICAL SCHEDULES

This volume contains technical schedules and Data Sheets - B, which are to be duly filled by the bidder and the
same shall be furnished with the technical bid as per checklist, Section B-4 in Volume-lIl.

20 The requirements mentioned in Section C/Data Sheets-A of Section-D shall prevail and gdvem in case 6f

conflict between the same and the corresponding requirements mentioned in the descriptive portion in Section
-D. ;
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TECHNICAL SPECIFICATIONS |SPECN. NO.: |PE-TS-323/362 -165-N001
SPECIAL PROCESS VERTICAL |
PUMP REV. NO. [0 ~_|DATE: [10.08.11
INDEX
SECTION TITLE
A SCOPE OF ENQUIRY
B PROJECT INFORMATIONS
Bt  TISHREEN TPP, 2X200 MW
B2 YERMARAS STPS, 2 X 800 MW
c SPECIFIC TECHNICAL REQUIREMENTS FOR
C1 PUMPS
C2 MOTORS
D STANDARD TECHNICAL SPECIFICATIONS FOR
D1 PUMPS
= STANDARD TECHNICAL SPECIFICATIONS FOR VERTICAL PUMPS- NO. PE-TS-179-07
= DATA SHEETS-A FOR ALL PROJECTS ALONGWITH RESPECTIVE LIST OF MANDATORY
SPARES (IF APPLICABLE) & WATER ANALYSIS.
= DATA SHEET-C
= STANDARD QUALITY PLAN FOR PUMPS
D2 MOTORS

= STANDARD TECHNICAL SPECIFICATION FOR MOTORS
= DATA SHEET-A FOR ALL PROJECTS
= STANDARD QUALITY PLAN FOR MOTORS
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ﬂﬁ” PUMP VOLUME: _ [IB- SECTION: |A
- REV. NO. 0 DATE: 10.08.11
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TECHNICAL SPECIFICATIONS [SPECN. NO.: |PE-TS-323/362 -165-N001
SPECIAL PROCESS VERTICAL '

PUMP VOLUME: IIB SECTION: (A

SCOPE OF ENQUIRY REV. NO. 0 DATE: 10.08.11

10 SCOPE

1.1 This enquiry covers the design, manufacture, assembly, inspection and testing at manufacturer's and/or his
sub-contractors works, proper packing for delivery and (Supervision of erection & commisioning for Tishreen
Project drain pumps and for Yeramarus Project Drip Pumps, installation check at site for Pumps, as detailed in
clause 1.3 below), along with erection & commisioning spares, mandatory spares complete with all accessories
as per the requirements specified in this specification & extended guarantee specified in NIT.

%ﬂﬂﬁﬁ

The bidder's scope shall also include any other services, etc. if called for in the succeeding sections of the
specification. )

1.2 The pumps covered under this specification shall be Vertical canister type pumps.

Note:
Pumps for both projects may. be combined together for bid evaluation if stated in NIT.

The bidder shall include complete supplies for the Project/Group as above in his scope. Part supplies
offered for the Project/Group shall disqualify the bidders offer for that Project/Group (as applicable).

1.3 FOR YERAMARAS PROJECT:
The pumps erected by the purchaser shall be checked by the bidder for correctness of their installation,
alignment, etc. at site prior to their commissioning. The charges for same shall be included by bidder in his
base price, itself.

FOR TISHREEN PROJECT: :

> The pumps shall be erected & commsioned under the bidder's supervision for correctness of their
installation, alignment, commisioning etc. at site. The Daily allowance (DA) charges for supervision of erection
& commmisioning at site for total of 7 mandays shall be included by bidder in his base price, itself. For other
details viz. To & fro air fares, local movement, accomodation on shared basis, food etc, please refer -
GCC/SCC.
> The pumps shall be properly packed with sea worthy packing for delivery/transportation.
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1.4‘ " The pumps and drives covered under this specification for various projects are as per annexure |. 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 Il

The Capacity, Head, Materials of construction, Mandatory spares and other particulars of these pumps, are
detailed in Data Sheet-A annexed with Section-D of the specification.

1.5  For detailed scope of supply & services refer clause 3.00.00 of Standard technical Specification for Vertical
pumps specified under Section-D of this volume, as referance. Further bidders to consider applicable
requirements indicated in section D, for Pumps specified in this specification.

Suction strainers (loose supply) are also'included in scope of supply as per Datasheet A, Section D of this
volume.

@'@9@@@@@

1.6  Electrical scope between BHEL and Vendor for Miscellaneous pumps and drives of this specification shall be
as per annexure lll.

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 entitled to reject any component or material, which in his judgement is
not in full accordance herewith.
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TECHNICAL SPECIFICATIONS |SPECN. NO.: |PE-TS-323/362 -165-N001
SPECIAL PROCESS VERTICAL
PUMP VOLUME: 1B SECTION: (A

SCOPE OF ENQUIRY REV. NO. 0 DATE: 10.08.11
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23

24

2.5

26

.of duly filled schedules it will be assumed that the bid strictly conforms fo the specifiation.

The ommission of specific reference to any component/accessory necessary for the proper performance of
Miscellaneous Pumps and drives shall not relieve the bidder of the responsibility of providing such facilities to
complete the supply of equipment at quoted prices. ‘

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

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

In case of any deviation from this technical specification (Vol.lIB) and General Technical Conditions
(Vol.ll A), the same shall be indicated in the schedule of deviations enclosed in Volill. In the absence

Unpriced copy of the price bid shall be furnished alongwith the technical bid.




TECHNICAL SPECIFICATIONS |SPECN. NO.: |PE-TS-323/362 -165-N001
SPECIAL PROCESS VERTICAL

PUMP VOLUME: 1B SECTION: A
REV. NO. 0 DATE: 10.08.11
Annexure |

List of Miscellaneous Pumps and drives for various projécts:

X - 1.0 YERMARAS STPS, 2 X800 MW
lgﬁ‘ ‘ SI. No. Pump Description Total Qty. Type of Pumps
' : VERTICAL
1 |pRIPPUMPS - 4 nos. CANISTER
' TYPE
2.0 TISHREEN TPP, 2X200 MW
Sl No. Pump Description Total Qty. Type of Pumps
VERTICAL
1 |DRAIN PUMPS ’ 4 nos. CANISTER
TYPE




TECHNICAL SPECIFICATIONS |[SPECN. NO.: |PE-TS-323/362 -165-N001
SPECIAL PROCESS VERTICAL
PUMP VOLUME:  |lIB SECTION: | A
REV. NO. 0 DATE: 10.08.11
Annexure Il

Following HT drives for various projects, irrespective of Motor ratings shall be issued

free, by BHEL:

1 YERMARAS STPS, 2 X 800 MW
- DRIP PUMPS




TL- 3¥NXINNY

“JOBIUOO JO pIeme Joye 1awolsn) /THIE Jo [eaoidde o) 199{qns aq [jeys mmm.u IV ~2I0N

'S9]qe0 [0Nu09 10J s3nj Joddoos pauun Anp AAeSH ‘€
i ) 'sa[qeo 1emod 10} s3nj
1oddos pauun Anp-Aaeay ad4) Surduno ssaf Jepjos 7

'spue|3 sse1q pajeld I)-IN UOIssa1dwon 3[qno( ‘| - Jopusp Iopuda Aq parddns juswdinbs 10y s8nj pue spue|d sjqe) 4
I0PUSA Aq SBULMEID UOIB[[EISUI v
pue juswidinba parjddns 10puaa u2am1dq S[RISP MOART - IOpUSA ‘sBurmerp jnofe juswdinby 1t
"IOPUdA AQ SurdsuIsud :
Jie3op SuLinp paystuing aq Jjeys (JewIo} S[nNpagps 2jqes - JOPUSA ureiderp yoo[q ojqe) (0
MANOLSN)D/TAHG 2yp ut sa1dos os) juswdinbs - IOpuap ‘S[1eIap uonpsuUosINU d[qe)  (q
parpddns-1opusaA 10§ $8[qeo [o1U0d X0 Sunsy] d1qe) - I0pusp So[npayos a[qes nduy (e ol
*28e)s j0enU09 Je [eaordde
YHNOLSND/ TIHE 01 103(qns 9q [[Rys SayBN - IOPUSA *S10J0W 10J dIeMpIey SuIX[] pue surely sseq Yim SIOJOW 6
YINOLSND | JHNOLSND
/TaHg /TAHg .w&&.an uswdinbyg 8
'$91qe0 Jo Surfe] I0] S[qR[IBAR SIINOI SUNI} oY) osn . I0pusA
ueod J0PULA ‘ISASMOY ‘SHNPUod ySnoiyy aq [feys Surjqe) I0pUdA I0PUSA 4q sjuowidinbs usamioq Surjqes 10] SOLIOSSIOOE JINPUOD PUB SHOPUO)) L
. “dHNOLSND/ THHE Pue 10pusa £q parrddns
YIWOLSND | yamwolsnd sjuswdinbs usomiaq Jurgqes 1oy (sexog [/sox0g N ‘SUNPUOD ‘WaISKS
JTaHg JTHHE Sunoddns-Aen s]qes pue s5110859008 ‘sAe1) 9[qed) [eLIdeWw Surjqe)) 9
[eondo 21qyy pue
IOPUSA JOpUdA DDIN “qezoad ‘peixe-00) *Sunesuodwos ax1f 8[qeo 30 3d4) feroads Auy 9
YHNOLSND | JANOLSNO YHNOLSND/ TAHE % 10puda £q parjddns sjuswdinba usomiaq
JTAHE /Taug S9[qED [OIJUO0D PSUSAIIS PUR SIIQED [0XU09 ATRUIPIO ‘SI[qBd JoMOJ b
*10puda Aq parddns syustidinbs ussmiag
I0pUS A JOpUSA $9]qEd [OJJUO3 POUSIIOS PUR SO[QEO [OXUOD ATEUIPIO ‘SIIqRd 19MOJ €
YHNOLSND | YFNOLSND
1010W YY) JedU PAed0] /1dHg /TaHY (s1030wW1 10]) UONEIS UONING ysnd [eoo] Z
IS1] peo] 2y ysiuing 03 JOPUS A
*DDIAL Ul P31B20] 9q [leys s1ojour Jof s1apes Y Aue Ji | YHNOLSND [ WHNOLSND
paxmbai s10pag) Ajddns A(Q8€ pue sI0jow 10J s1anels TOd /1dHd /THHE DO LT 1
o%a X1dd0s
~ SSIIVINHY | Ad0OS Ad0DS STIvidd | ON'S

SdNNd :39VAOVd

NIZRIHSIL MINOOZTXZ :SL1D3roud

YJOUANIA ANV TIHI NTIMLILE AdODS TYORLLOATH




— TECHNICAL SPECIFICATIONS [SPECN. NO.:
| SPECIAL PROCESS VERTICAL

PE-TS-323/362 -165-N001

PUMP VOLUME:

1B

SECTION:

B

REV. NO.

0

DATE:

10.08.11

SECTION B

PROJECT INFORMATION

B1 -TISHREEN TPP, 2X200 MW
B2-YERAMARAS STPS, 2 X 800 MW
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TECHNICAL SPECIFICATIONS |SPECN. NO.: |PE-TS-323/362 -165-N001
SPECIAL PROCESS VERTICAL

PUMP VOLUME. |IIB*_ |SECTION: |BL
REV. NO. 0 DATE: 10.08.11
SECTION B-1

PROJECT INFORMATION -

TISHREEN TPP, 2X200 MW




Dated: 05-Feb-2010

2X200 MW TISHREEN TPP EXTN, SYRIA

PROJECT INFORMATION-REV00

PUBLIC ESTABLISHMENT OF ELECTRICITY FOR

1. | Owner GENERATION AND TRANSMISSION (PEEGT)
2. |Project 2X200 MW TISHREEN TPP EXTENSION

3. | Owner's consultant | | NO CONSULTANT TILL DATE

4. | Location 50kms east of Damascus.

5. | Nearest Airport ‘ Damascus International Airport

6. | Nearest Railway Station

a. Through sea:Tartous Port

e Distance of sitez 300 kms
approximately

7. | Access to site :

b. By Air: Damascus Airport

e Distance from site : 50kms

8. | site data

A Altitude ‘ 605.7m above Mean Sea Level

B Ambient Air Temperature

1. Design maximum

o ‘ 1R



(a)Equipments 45°C

(b)Dry Cooling Tower 40°C
2. | Design Minimum -11°C
C | RELATIVE HUMIDITY

Design Relative Humidity 56%

D | RAINFALL

1. Maximum Intensity of Rainfall 25 mm/hr

E WIND VELOCITY & PRESSURE

1.__| Basic Wind speed 35m/s

F SEISMIC ZONE UBC 1997,Zone-3

9.0 , : ‘
A Max. Ambient temperature for design of |45°C
electrical equipment in non-air conditioned
area
B Min. Ambient temperature for Design of
electrical equipment in non-air conditioned | -11°C
area '
10.0 , v 15.75 kVt 5 %, 3 phase, 50 Hz

A AC Voltage Level For power generaticn ' (-5 to +3%)

B AC Voltage Level For power evacuation & 230 kVx 5 %, 3 phase, 50 Hz

start-up / standby power (-5 to +3%)

C | AC Voltage Level For Aux Power Distribution | 6.3 KV, 3 phase, 3 wire, 50 Hz
400V, 3 phase, 4 wire, 50 Hz
220V, 1 phase, 2 wire, 50 Hz

D [ Voltage & Frequency variation 6.3 KV /400V/220V AC

: systems and the equipments
‘ connected on these systems
shall be suitable for Voltage
variation of + 10 %, frequency
variation of (+) 3% to (-) 5%
and 10% combined variation
(sum of absolute values) of
» , voltage and frequency.
E The rated voltage level for motors shall be as

1 follows:

1%




e Above 200 kW e B6.0KV
e Above 200 W & upto 200 kW e 380V
e Upto 200 W o 220V
F AC supply voltage for space heating, lighting 220 V,1ph, 50 HZ
and small power distribution
G | AC control voltage 110V, 1ph, 50 HZ
H UPS Voltage 230V, 1ph, 50 Hz
| DC Voltage for motor, protection, control and | 220V
- | emergency lighting
J DC Voltage for control & instrumentation 24V
K AC emergency supply - 1400V, 3 Ph, 3 wire
L DC Voltage variation 187 V - 242 V for 220 V DC
& , 11.0 vFauIt levels
& A | 230 KV System ‘ 40 KA for 1 sec
A B [6.3KV System 40 KA for 1 sec |
c 400V System 50 kA for 1 sec for PCC /PMCC
' ) / MCCs with breaker incomer
[50 KA for 0.2 sec for MCCB
protected MCCs/DBs
D 220V DC System ‘ 15 kA

12.0 | GROUNDING

A 230 KV System Solidly grounded
B Generator | High resistance grounded
: through distribution

transformer, transformer
secondary loaded with resistor.

C 6.3KV System : : isolated.

D 400 V System Solidly grounded




C© 0066 60

220V DC System

Ungrounded

Diesel Generator

Ungrounded
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- — T TECHNICAL SPECIFICATIONS |SPECN. NO.: |PE-TS-323/362 -165-N001
O P | SPECIAL PROCESS VERTICAL
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) : REV.NO. |0 DATE:  [10.0811

SECTION B-2

PROJECT INFORMATION

YERAMARAS STPS, 2 X800 MW
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RPCL/YTPS

RAICHUR POWER CORPORATION LIMITED
. YERAMARUS TPS - 2x800 MW

SECTION: B
VOLUME-II

TITLE -

PROJECT INFORMATION

Page 10f 3

b

1.0

20 Conéﬁlt;mt

30

40

60
N »7.'0  '
.80
.'_’19;()_‘“‘_*‘;..f‘Elevatlon above mean sea level g:.

| 100 : 'Cllmatlc Condltlons A I- : ':

Owner

I;roject Tiﬂe -

Location .. -

Nearest Railway

, Nearest Airport

Nea,reét‘ Port

Latitude and Longitude ERR

Raichur Power Corporation Ltd
22/23, Sudarshan Complex,
* IInd floor, Sheshadri Road,
- - Bangalore—560 009
"~ Karnataka, India "

“M/s - Evonik Energy . Services (I). Private
. Limited,A-29, Sector 16

Noida-201301(UP), India - -
: ~ 2x800 MW Yeramarus Thermal Power Station

o Yéﬁnarus Raichur Dist
© - Karnataka State, INDIA

" It is situated at about' 8 Kims from Raxchur on’
‘the Raichur-Hyderabad State nghway—,l3 and

12 kms away from Bank of river Krishna and
. about 5 kms from ‘Raichur Thermal Power
‘Station

Chlcksugur leway Station whxch is about 2
’ kms from site..

* Hyderabad around 200 ks

" Chennai around at about 470 kms from site.
. Latitude = -16°16°55.9"N.

. Longitude -77°20° 38.6”E
. 350-375 meters -

T (a) : -Amblent Tem_perature

L 1 maxnnum temperamre: '

“minimum temperature

45°C
e

50°C Ambient -
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RAICHUR POWER CORPORATION LIMITED SECTION: B
1 - YERAMARUS TPS - 2x800 MW VOLUME-I
[TTLE ) PROJECT INFORMATION Page 20of 3
{(c) Rainfall ,
- Annual average rain 720 mm
Max. for one day - 115 mm
Max. intensity 38 mm/hr
Period

@) 'WlndSmed |

i.  Prevailing wind
. direction -
ji. - Maximum mean wind
- speed

© iii  Average -

Wind Load

June to September

~,

West, South-East, North-West,
South-West

15.9 Kms / hr

(4.42 m/s)

- 9.61 Km/hr (2.67 m/s)

Calculations for wind effect shall be in accordance with IS: 875- (Part-3) latest revision

takmg into account the following :

@ - Factor K3 shall be taken as 1.0

-Wind Loading for Stack

' (a) Basic wmd speed of 39 m/sec as given in Fig.1 of the code.
(b) . Factor K1 shall be taken as 1.06 ‘
() Terrain category shall be 2 and corresponding values shall be taken for K2

(a) : For wind pressure as per clause 11.0 above

- (b). . For RC stacks as per IS: 4998
Selsmlc data (as per 1S:1893 latest 1ssue)

© zone
S Importance factor (I)

' vAuxﬂrary power supply :

N ',"',(av) .For motors rated above 1500

.. -above and-below 1499KW.

). - For motor rated 174 kW and AR ?415 3 phase, 3 w1re sohdly earthed AC

: below
L For motor control cerrtre e .

DC motor starters DC
" solenoids, DC alarm, control

‘i‘-»"‘ﬁandprotectlons T

)R For motors rated 175KW and S

Zone III (as per IS:1893- latest )

1.75 -

 Auxiliary electrical equipment to be supplied - |
- against this specification shall be suitable for
T operatron on the followmg supp]iy system

-IIOOOV 3 phase 3 wire, 50Hz medrum

earthed AC

. earthed AC

»'-f_'_f4'15v,3.phasé,3;Wire,s¢11‘d’1y earthed Ac'_._' S

: 220V DC,2wire, unearthed DC -~ . |

330()V 3 phase 3 ‘wire, 50Hz medrum

e




RPCL/YTPS -

RAICHUR POWER CORPORATION LIMITED SECTION:B -
- 'YERAMARUS TPS - 2x800 MW VOLUMEI
[TTLE PROJECT INFORMATION Page 3 of 3
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i DCsupply

AC control & protective devices

| Uninterrupted power supply

AC soleno1ds
indicators/recorders, space
heaters (for motors rated 30KW

* and above)

Winding heating of motors
below 30kW

‘Solid state controls (including

solenoid valves)

- Lighting ﬁxtures

L1ghtmg fixtures and space

- -heaters in panels

- Construcnon supply

. The above voltages may vary as follows

110 V 1 phase, 50Hz, 2 wire AC eupply. The

single-phase 110V AC supply shall be
derived by Contractor by providing

415V/110V control transformers of adequate

rating with MCCB /MCB on both the
prunary and secondary sides.

240'V, 1 phase; 50Hz, 2 wire AC supply.

from UPS system for I&C (including

" indicator recorders) and UCMS only

. 240V 1 phase, 2 wire, 50Hz AC system with
- effectively earthed neutral. The power

supply shall be derived by CONTRACTOR
by providing 415V/ 240V transformer of
adequate rating withh MCCB/MCB on
primary/secondary sides.

24 V 1 phase,50Hz, AC with one point
earthed. = This shall be derived by
CONTRACTOR by providing 415V 3 phase,

3 wire, AC supply through an adequately
rated step-down transformer of adequate
‘rating with MCCB / MCB on

primary/secondary sides.

24 V DC, 2 wire, supply from Battery
chargers for instrumentation system only.

240V, 1 phase, 2 wire, S0Hz system.

240 V,vl phase, 2 wire, 50Hz system.

- 415 V 3 phase 4 wire, 50 Hz AC supply
© with neutral lead sohdly earthed.

\

All-devices shall be suitable for continuous opera’uon over the entire range of voltage

" and frequency indicated below without any change in their performance.

L i _AC»s‘u‘pply T B S Voltagevananonﬂ()% -

Frequency variation + 5%

~ Combined Voltage & frequency variation %

10%

s Voltage vanat10n +10% -20%

1a




TECHNICAL SPECIFICATIONS |SPECN. NO.: |PE-TS-323/362 -165-N001
SPECIAL PROCESS VERTICAL
PUMP VOLUME: IIB SECTION: |[C
REV. NO. 0 DATE: 10.08.11
SECTIONC

SPECIFIC TECHNICAL REQUIREMENTS
C1: SPECIFIC TECHNICAL REQUIREMENTS FOR PUMPS

C2: SPECIFIC TECHNICAL REQUIREMENTS FOR MOTORS




TECHNICAL SPECIFICATIONS [SPECN. NO.: [PE-TS-323/362 -165-N001
SPECIAL PROCESS VERTICAL
PUMP VOLUME: B SECTION: [C1
REV. NO. 0 DATE: 10.08.11
SECTION C1

SPECIFIC TECHNICAL REQUIREMENTS FOR PUMPS
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TECHNICAL SPECIFICATIONS |SPECN. NO.:
SPECIAL PROCESS VERTICAL

PE-TS-323/362 -165-N001

PUMP ‘ ' VOLUME: B SECTION: |C1

1.0

2.0

3.0

_drawing alongwith bid. Bidder to note that GA drawing of pump with motor is required for layout planning by

REV. NO. 0 DATE: 10.08.11
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 each project shall be :
. Pumps :

o Technical Data Sheets and Performance Curves.
o GA and Cross Sectional drawings
o Quality Plan

. Motors :

Technical Data Sheets, curves alongwith other motor documents
Motor GA drawing, terminal details, etc.

o Quality Plan

o

[¢]

Drawings submission schedule shall be as follows :

1% submission of drawings from date of LOI* shall be within 25 days.

Every revised submission incorporating comments — Within 15 days.

* Provided BHEL furnishes HT motor GA drawing (wherever applicable) within 2 weeks from LOI. Bidders to
note that HT motors inputs viz. Load Torque vs. speed curves of the pumps, selected motor ratings, rpm,

GD? value of driven equipment furnished alongwith offer shall be considered final and BHEL may proceed
with final motor designs as per same.

Delay in drawing submission from above schedule shall attract liquidated damages @ Rs. 2,500 per
drawing/week. Drawings submitted shall be complete in all respects with revised drawing submitted
incorporating all comments. Any incomplete drawing submitted shall be treated as non submission with delays
to bidder's account. For any clarification/ discussion required to complete the drawings, the bidder shall himself
depute his personal to BHEL for across the table discussions/ finalisations/ submissions of drawings.

Simplex basket type strainers shall be loose supply in scope of pump manufacturer as per details given in Data
Sheet -A of Sec-D of this volume. Same to be fitted in suction/inlet piping of pump at site by BHEL Following
shall include in strainer assembly:

a. Outer shell/housing with counter flanges, gaskétsz nuts & bolts.

b. Supporting lugs for supporting the strainers on floor - if applicable.
c. Foundation bolts, nuts etc -if applicable

d. Removable strainer element.

e. Drain points with valves/plugs - as applicable.

f. Final painting inline with the pump.

In addition to documents listed in Clause 15.00.00 of Section D Standard Tech. Specification for Vertical
Centrifugal Pumps, following Drawing/ Data are to be furnished with the offer/bid:

i) Pump GA and cross-sectional drawing, also indicating weight of the pump with base plate.
For HT motor dimensions, bidder may assume a similar rating HT motors for furnishing (pump & motor) GA

BHEL, which bidder may revise on the basis of actual GA, during detail engineering after LOI.
i) Technical Data Sheet - B attached in Vol. Il of specification.

i) Anticipated pump performance curves.

iv) Allowable forces and moment of the equipment.

v) Complete descriptive and illustrative literature of pump and accessories offered.
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4.0

5.0

5.1

5.2

5.3

54

5.5

100% PMI (Process Material Identification) inspection for material grade of pump casing, shaft and impeller
shall be done by vendor & certification shall be submitted for review of BHEL. Further BHEL reserves the right
fo conduct random & independent PMI inspection on pump casing, shaft and impeller to ascertain the grade of
material during inspection at vendor works..

FOR DRIP PUMPS OF YERAMARAS PROJECT

Drip pumps for Yeramaras project are to be selected in such a manner that the selected pump shall cover all
the four conditions (design condition & condition I, Il & Ill} as indicated in datasheet A of section D of this
volume without any change of pump internals.. For each flow requirement, the pump TDH (Total Dynamic
Head) shall be equal to or more than the indicated TDH for each flow conditions. Additional head developed if
any shall be killed by control valve in BHEL scope piping.

As per datasheet A of section D of this volume, design parameters are to be used for basic design, however
other three conditions ( condition I, Il & I1I) are also to be covered under pump continuous operating range.
Pump guarantees are to be furnished for operating condition Il flow (i.e. 220 Cub M/hr. flow). For rated duty
temperature, pump suction pressure & pump total dynamic pressure developed (to be indicated by bidder).

Pump characteristic curves ( Q vs H, Q vs. Power, Q vs. Eff., Q vs. NPSHr etc) are to be fumished indicating
the all four duty condition points and pump output points for flow of all four conditions.

Design & contructional feature to be considered in addition to those mentioned in datasheet A of section D Vol
I B for Drip pumps for YERAMARAS Project:

Thrust Bearing: Thrust bearing for combined thrust load of pump and motor with a rigid coupling between
pump and motor or individual thrust bearings for pumps and motor with a flexible coupling between motor and

pump.
Impeller/Casing Design: Closed and non overloading type impeller with wear rings on pump bowls.

Motor Bottom level: Bottom of motor to be above zero meter by suitably considering the pit level and motor
stool dimensions.

Critical speed: First critical speed in water shall not be within 20% of design speed.

Peripheral speed at the eye of the impeller: Not to exceed 20m/sec.

Suction specific speed: Suction specific speed of first stage impeller not to exceed 11 000 U.S. units based
on 3% head break of that impeller at design point.

- First stage impeller life: Life due to wear due to cavitation of first stage impeller not less than 40,000 running

hours.
Interchangeability: Complete interchangeability in all respect of the pumps and their components.

The pump internals to be capable of being liftedout of casing after removal of motor and disconnecting flange
but not the discharge piping.

Bid Evaluation Criterion

The bids received shall be evaluated for power consumption at inlet to the motor for flow w.r.t condition Il viz
220 cub.M/hr.at rated temperature and suction pressure, specified in Data Sheet-A (working pump only viz. not
the standby), for the purpose of price comparisons as briefed below:

The bid evaluation shall be done at the rate as specified in Data Sheet A per one (1) KW

Power consumption, per working pump as follows.

KW=(QxHxC)/(PxMx367.2)

Where Q = Rated capacity M3/hr

H = Developed TDH, MWC (as indicated in schedule of performance guarantee)

P = Pump Efficiency

M = Motor Efficiency = 92% for HT motor supplied by BHEL

C = specific gravity.

The lowest aux. power indicated among all the recommended bidders shall be freated as base aux. power for
bid evaluation.
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5.6 Liguidated Damages for shortfall in Guaranteed KW
The above guaranteed power consumption shall be demonstrated by the successful bidder during performance
testing at works. Since suction temperature & pressure as per rated condition will not be achievable at works,
therefore during testing the guaranteed auxiliary power indicated in schedule of performance Guarantee shall
be corrected by considering specific gravity correction i.e. dividing the guaranteed auxiliary power by specified
specific gravity. Same shall be indicated in schedule of performance Guarantee also.
For pumps with HT drives, the power consumption shall be compared with the reworked

. guarantee power consumption, defined as per note no. 2 of Cl. 4.02.00 of sec D of this volume for the

purpose of shortfall.

' The liquated damages @ twice the bid evaluation rate as above per KW per-working pump

shall be levied in the event of failure of bidder to demonstrate the guaranteed power

consumption. .
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SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY EIDDER/ PURCHASER

11 Scope for supply, and erection & commissioning of various equipment forming part of electrical system for
this package shall be as per Annexure-lll to Section — A [Scope of Work (Electrical)}.

1.2 Make of various equipment/ items in the scope of bidder shall be to approval of owner during detailed
engineering stage without any commercial implications.

1.3 Bidder shall furnish all AC as well as DC loads required for the system at different voltage levels (eg. 415V
AC, 380 V, 240 V AC, 220 V DC etc.) of all types, such as motor feeders, supply feeders in PEM format

_along with the offer.

14 Al electrical equipment shall be suitable for the power supplies, fault levels and cllmallc conditions indicated
in project information enclosed with the specification.

15 All drawings, data sheets, Quality Plan, calculations, test reports, test certificates, etc. shall be submitted
during detailed engineering stage as per formats enclosed. The same shall be subject to approval without
any commercial implications.

1.6 Technical requirements shall be as per specifications Ilsted in Clause 4.1, 4.2 & 4.3 below.

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID

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

a) A copy of this sheet “Electrical Equipment Specification for Sump. Pumps and sheet “Electrical Scope
between BHEL and Vendor” with bidder's signature and company stamp.

b) List of Erection and Commissioning spares.

c) - List of Erection & Maintenance tools & tackles.

d) Electrical load requirement in the load data format.

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

4.0 LIST OF ENCLOSURES

41 Electrical scope between BHEL & vendor (Annexure-lll) of section A of this volume.

42 Technical specification no. PE-SS-999-506-E101, Data Sheets (A & C) for LT Electric Motors.

4.3 Quality Plan for motors.

4.4 Load data format (Annexure-H).

4.5 Specific electrical requirement for pumps (Annexure- )
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ANNEXURE Il

SPECIFIC ELECTRICAL REQUIREMENT FOR PUNMPS

PARAMETERS
SL.NO. UNIT  |TISHREEN
MOTOR
4 |DESIGNAMBIENT TEMP DEG.C %5
5 |VOLTAGE SUPPLY AND VARIATION [yoLT  |380V, + 10%
, | REQUENCY WITH VARIATION Ha 50(+ 3% to - 5%) -
COMBINED VOLTAGE & 10% (absolute)
4 |FREQUENCY VARIATION
MAX ACCEPTABLE RATING OF (Upto) 200 KW
5 |MOTORAT 380V KW
SYSTEM FAULT LEVEL AND ITS 50 KA, 1 Sec
6  |DUARTION ’ KA
SUTABILITY OF TERMINAL BOX 50 KA, 0.2 sec
7 |FOR FAULT LEVEL AND DURATION
CLASS OF INSULATION & TEMP Class-F and temp rise
8 |RISELIMITED TO limited to Class-B
9 |MIN.STARTING VOLTAGE 80%
MOTOR RATING FOR SINGLE 0.2 kW & Below
10 |PHASE SUPPLY
MAXIMUM LOCKED ROTOR As per [EC-60034
11 |CURRENT % OF :
FLC
ACCEPTABLE NOISE LEVEL As per IEC-60034
12 DB
TYPE OF STARTER PROVIDED IN- DOL
13 Imcc
DOP OF ENCLOSURE IP- 55
14
SPACE HEATER REQUIREMENT 30KW & ABOVE
15 <30kW
PAINT SHADE During detail
16 engineering
SPECIAL REQUIREMENT TYPE TEST
: REPORTS MORE
17 THAN 5 YEARS OLD
ARE NOT
ACCEPTABLE
ENERGY EFFICIENT ; -
18

» 0066 0
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STANDARD TECHNICAL SPECIFICATIONS
D1: STANDARD TECHNICAL SPECIFICATIONS FOR PUMPS
D2: STANDARD TECHNICAL SPECIFICATIONS FOR MOTORS




SPECIAL PROCESS VERTICAL

TECHNICAL SPECIFICATIONS [SPECN. NO.: |PE-TS-323/362 -165-N001
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SECTION D1

STANDARD TECHNICAL SPECIFICATIONS FOR VERTICAL PUMPS NO. PE TS-179-07

DATA SHEET A FOR VARIOUS PROJECTS ALONGWITH LIST OF MANDATORY SPARES (IF

APPLICABLE) & WATER ANALYSIS
DATA SHEET C

QUALITY PLAN
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1.00.00

1.01.00

1-2.00.00

2.01.00

2.01.01

2.01.02

2.01.03

2.01.04

2.01.05

2.01.06
20107
20108
20100

| 20110
20111

20200

.Hydraullc Instltute Standards of USA (1983)

'.';PT082/1965 o PowerTest Codes Centnfugal pumps i

GENERAL INFORMATION

The general guidlines as illustrated in the subsequent' clauses of this sectiqn shall be
applicable for vertical pumps to be procured under the scope of this package.

CODES AND STANDARDS

“In addltlon to the requirements spelt out elsewhere in the specification 'the equipment to

be provided under this section shall specifically conform to the following codes, standards
specifications and regulations, as applicable, including all the Iatest amendments _
subsequent to the year of publication as mentioned below.

I$'1 710/1989: ' Vertical Turblne Pumps for Clear,
: ' ‘ Cold and Fresh Water. ' _
1S°5120/1977: . ~ Technicl requrrements Rotodynamrc speclal purpose
, _ ' pumps.
IS 5639/1970: : ;Pumps.for handling 'ehemical and corrosive liquids. -
IS 5659/1970: | Pumps for process water.
IS 6536/1972: ' Pumps handling volatile liquids.
IS 9137/1978: o Code for acceptance for centnfugal mixed flow and axial
flow pumps - Class ‘C’ _ _
BS 5316 _ Acceptance tests for Cetrifugal,mixed flow Part-1/1976
o : and axial flow pumps - Class ‘C’ Tests (ISO 2548/1 973)
: BS-53V16 i , - . Acceptance tests for Centnfugal ‘mixed ﬂow Part-1/1 977
- - and axral flow pumps - Class ‘B’ Tests (ISO 3555/1 977)
= AN:SI B"'73.2M' . s Vertlcal lnhne centnfugal purnps '
1984 ' - for chemical process '
,VJAPI 610/1 989 ‘_ o Centnfugal pumps general ref nery serwces

‘_:In case of any contradlctron between the above standards and Annexures attached to thls
, _'_sectlon the strpulatrons in the Annexures shall prevarl and shall be blndrng on the brdder
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3.00.00 ~ SCOPE OF SUPPLY & SERVICES

3.01 .0_0 The mlscellaneous pumps and drives scope ‘shall be as specified in Data Sheet A / Sectlon
’ A.

1-3.02.00 | The Capaclty Head, Materlals of constructron and other particulars of pumps are deta|led
: - in Data Sheet-A of the specifi catron ' . _

-~ ,| 3.03.00 AccessoneS'

 Allthe pumps under thls specnf cation shall be complete with following standard/spemal
accessories. - : :

1 3.’03.01 _Standard accessories:

a) LT Electric drlves/motors ‘
(The bare HT drive motors wherever requrred supplled as free issue by BHEL refer Cl
5.08.00). ,

v A ™ Y - e0m =
& edd s TR o s = ~oa) &

. b) | Pump motor coupling along with coupling guard

¢) Common base plates for pump and motor.

d) Self-contained lubrication system along wrth all lnternal prpmg, valves f ttlngs 1 .
spemaltles etc. as required. . _ ‘

e) Counter ﬂanges for- suct|onl dlscharge nozzles along - with f xrng nuts bolts and; : -
- gaskets.

6000

- f) Anchor bolts nuts seatlng steel works, efc. as necessary for mountmg the pump-motor'
' » unlt on Civil foundatlons ‘ : : V g

: ‘.g) Surtable vent (wrth valves)/ llﬂmgl handlmg attachments for the pumpl motor/’ '.”’i TR
o accessories. _ . . a

“h) Suttable drain connectlons wrth |solatmg valves as appllcable

"ml) Supply of f rst f' ll of ;'lubrlcants W|th toplng requrrements for one year of operatlon after
_ commrssronlng and handlng over of equrpment L

o ]) ‘Set of “Spec1al” Tools & Tackles for Pumps and motors |f any

;k) Erectlon and commlssmnmg spares on as requrred” basrs
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I) Bidder shall provide various draWings data, calculations, test reports/ certificates,
operation and maintenance manuals As-bwlt drawmgs etc. as specified and as
- necessary. : :

A‘ . m) Mandatory spares as speciﬁed in D‘atav Sheet-A.

1 -3.04.00

3.04.01°
30402

3.04.03 .

30500

The bid evaluatron shall be done at the rate specrt‘ ed in Datasheet A per one (1) KW
:Power consumptlon per worklng pump as follows i : ,

o ',’-{Where Q Rated capacrty M3IHr

_Serwces mcluded in. B|dder’s Scope

 Thej pumps shall be guaranteed fo meet the performance requrrements as specﬂ'ed vide -

Datasheet — A and also for trouble free operation after commissioning. Schedule of -
performance guarantees (enclosed in Volume-lil) duly filled and signed shall be furnished

. with the bid. .

After commlssronlng of pumps at site, site performance test for Noise, wbratron and .

- parallel running of pumps of all pumps for each unit/project will be conducted by BHEL at

project site to ensure that the pumps meet the specified requirements. In case of any
deficiency, the vendor shall rectify the same at site at no additional cost to BHEL.

Performance Guarantees for pumps shall stand valid till the satlsfactory completlon of
performance testing by BHEL and its acceptance by purchaserl customer

Works excluded from bidder’s scope:

a) HT motors

b) -Civil foundation

¢) Suction/ discharge pipe works
d) MCC/ Switchgear/ Power supply

e) Power and Control Cables, unless specrt' cally specrf ed in Electncall Systems portlon '

- of the specification.
: f_) Erection of eqmpments

BID EVALUATION CRITERIA & LIQUIDATED DAMAGES FOR SHORTFALL

- ;The blds recelved shall be evaluated for power consumptlon at mlet to the motors rn o L
respect of Pumps Specified in Data Sheet A (workmg pump only viz. not the standby), for -

the purpose of pnce compansons as bnefed below

PxMx3672 S

' H=Rated TDH, MWC -
P =Pump Effmency : TS o R et ST DS A
M =Motor Efficiency. -~ . oo o e
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| 4.02.00

14.03.00

| 5.00.00

| 5.01.00

.‘:-f:,;"The pumps shaII be Electrlc motor dnven e

The Pumps shall conform to HIS

The maX|mum permissible efﬁcnencres for pumps and motors for Bid Evaluatron shall be as

: 'lndlcated in Datasheet - A for vanous pumps

- No advantage shall be given to budder for eﬂ"menmes quoted hlgher than the maximum
- permissible values. However the bIdS shall be evaluated as above if the efr iciencies quoted|

are Iower than specrf ed values

' Note

v1 . ’HT motors eﬁ' ciencies for bid evaluatlon purpose shaII be taken based on the
* maximum value as furnished in Data Sheet -A.

2. During contract stage the Guaranteed power. consumption of Pumps W|th HT drives for

'successful bldder shall be reworked by BHEL as below

- Rewsed guarantee power consumption shatl be as per KW calculation formula at Cl.

4.01.00 above, where P = pump efficiency guaranteed by bidder and M = motor eff" iciency

- as per appd datasheet of the supplled HT motor

qumdated damages for shortfall in Guaranteed KW

The above guaranteed power consumptron shaH be demonstrated by the successful brdder‘
during performance testlng at worksl site.

- For: pumps wnth HT drives, the power oonsumptlon shall be compared with' the reworked
* guarantee power consumption, def ned as per note no. 2 of Cl. 4.02.00 above for the
_purpose of shortfa|| ‘ :

The Ilquated damages @ tw1ce the speCIf ed b|d evaluation rate as above per KW per
working pump shall be levied in the event of fallure of bidder to demonstrate the

o .guaranteed power consumptlon
- TECHNICAL REQUIREMENTS
: The pumps shall meet the techmcal requ1rements of sectlon “D" as well as’ Data Sheet A

‘Wherever there is contradiction between Section D and Data Sheet-A, the latter shall -
: .prevarl In the event of any contradlctlon W|th sectlon-C the Sectron-C will prevall

g o Ta) Vertrcal turbme type pumps wrth 1500rpm (If no. of stages <—5) shaII be preferred ,
’ b) If stages of vertical turbine pumps are more: e than 5, then sump pump construct|on shall - =

be preferred wrth 1500 rpm speeds
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5.05.00

5.06.00

5.08.00

o0 0@

5.07.00

e
© 5.09.00 .
e

5.10.00

51100

SHEET 50f 13

- No negative tolerance shall be permitted in rated_joapacity & TDH.
- No negative toterance.‘shall be permitted Vin eft‘ ciency at rated 'capacity
' The shut off head of pumps shall be at least 115% of pump rated TDH.
- All HT motors (bare motors only) shall be supphed as free issue by BHEL through BHEL -‘

Bhopal, based on ratings and torque - speed curve selected by the bidders. The
- responsibility for satisfactory operation for combined performance of pumps & motors,

shall rest with the bidder only as if, the HT Motors has been supplied by the bidder.

| Couplings, 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 drspatched by
BHEL - Bhopal dlrect|y fo prolect S|tes o :

»For all HT motor driven pumps, BHEL has envisaged V|brat|on -monitoring system in their _
“own scope. The bidder shall make provrsrons for mounting following on the pumpl pump -
- shaft: -

Purchaser’s probes in both'DE/ NDE bearings of pumps
Key slots on pump shaft with dimensions as specified in Datasheet - A
- Other components as finalized during detailing.

. For mounting of above on the HT motors, same shall be taken care by BHEL - Bhopal. '

. _The pumps shall be capab|e 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 cuirve over a range of 0% to 130% capacity and shall be surtable for

' contlnuous operatron between 30% to 130% capacrty

" Selection of the. pumps shall be such that the desrgn pomt shall be met even with negatrve' -
o manufactunng tolerance : . B |

: The total head capacrty curve shall be contlnuously rising towards the shut off, the pumps |
shall preferably be non-overloadmg type and stable '

00 ,The prevalllng st quon pressures for various pumps are mdrcated in Data Sheet A for -
__.‘,jsultable mechamcal desrgn of pumps. - ; e

' ”" »:-The pumps shall be of stlff shaft desrgn The mmrmum mternat clearances should be B
. suffi iciently more than the max. static deflection of the shaft. Shaft size setected must take | -
o mto consrderatlon the cntlcal speed as specified i in APl-610 e

= ’he pumps shaII be capable of runnmg overthe entrre range of NPSH condrtrons reqmred
;;_wrthout any n0|se wbratron or cavrtatlon : : :

e
©
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5.16.00 - Pumps and motors shall run smooth without undue noise and vibration. The vibration shall

- "be within 75 microns for pump - motor set. The noise level shall be limited to 85 dB at
‘distance of 1.0M.

517.00 Pumps of a particular category shall be identical and shall be suitable for paraller operstion
- with equal Ioad division. Components of identical pumps shall be interchangeable.

518.00  After installation, the guaranteed values of noise, vibration and parallel operation of pumps
-shall be tested & verified. If the site performance is found not meeting the requirements in
any respect as specrf ied, then the equipment shall be rectified or replaced by the vendor,
at his own cost.

5.19.00 ~ High rehablllty of the pumps is an essential requirement and therefore it gets weightage
B - over its efficiency. It is therefore essential that the bidder choose a standa rd proven model
- from the range of pumps manufactured :

| 5.20.00 The offered pumps shall be of proven design meeting the experience-quatifying
- requirement of their operation at two sites for a minimum period of two years. Any
~ deviation to this criterion shall be suitably highlighted in the deviations schedule.

5.21.00 The beanngs shall be self water lubricated, no external water supply shali be availabie.
-The cooling/ lubrication water for bearings, etc. shall be tapped from the pump discharge
and supplied thru' bidder's integral pipe work.

If water handled by pump is dlrtyl not su|table for lubrication/ cooling, the bidder shali
~ 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.

0006006066860 0

e ;;::__é_‘oqroo ~ MANDATORY SPARES

| ' Bldder to] provrde the Mandatory spares Ilsted vide Data Sheet-A. Unit pnce of mai xatory' :
'spares shall be furnlshed in price Schedule

o Brdder shall mclude the cost.of Mandatory Spares in the base pnce of the pump
 OTHER REQUIREMENTS | S
The qua!rty of water handled by various pumps shall be as per Data Sheet-A.
_' o ; 'The matenals of constructlon for various components specified are the minimum S
: _L‘requrrements and materials of construction for other components not specified sha!i be

_1";srmrlarly selected by the bldder for the intended duty

;_E-'\‘ifThe makes of various bought out items of bidder (r e. motor etc ) shall-be subject to
. ,fpurchaser’s approval in the event of order
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7.65.00

- 8.00.00

8.01.00

8.02.00

| 8.04.00
BT . characteristics to ensure equal load sharing and shall ensure trouble free operatlng of any R
EAR ~pump when the other pump (s) workmg in parallel with it tnp 5 v SR USSR

| 9.00.00

Painting for Pumps:

‘The surface of SS, Gun metal, brass, bronze and non metallic component shall not be
- applled with any palntmg ‘

The Steel surface to be applied with painting shall be th’oroughly' cleaned before applyingl -

pamtlng by brushmg, shop blasting etc. as per the agreed procedure.

For all the steel surfaces inside the (mdoor mstallatlon) building, a coat of red oxide primes

of min. thickness of 50 microns followed up with under coat of Synthetic Enamel paint of

3 “min. thickness of 50 microns shall be applied. the top coat shall consist of two coats each

of min. thickness of 50 mlcrons of synthetlc enamel paint and thus total thickness shall be

- min. 200 microns.

It is. mandatory for the bidder to submit alongwith the bid, the deviations if any —
whether major or minor in the schedule of deviations only. In the absence of

" deviations listed in the “Schedule of deviations, the offer shall be deemed to be full

conformity with the specification, “not-withstanding” anything else stated
elsewhere in bidder’s offer. The implied/indirect devratrons shall not be blndlng on
the purchaser :

- PERFORMANCE-REQUIREMENTS»

Performance requirements for the pumps (s) shall be guided by the stnpulahons as
specified in enclosed Data Sheet A with this section. :

: Pump (s) shall preferably be designed to have the best efficiency at the specified duty

point. Further, the pumps (s) shall be suitable for continuous operation at any point within

- . its ‘range of operatlon as specified in annexures enclosed with thls section.

| 8.03.00

~Pump (s) shall preferably have contlnuously rlsmg Head-capacity charactenstlcs WIth

maximum head at pump discharge shut-off to enable parallel operatlon

Under all cwcumstances the ‘range of operatlon of the pump (s) shall exclude any

unstable operatmg zone of the head-capacrty curve.

ln case the annexures call for parallel operation of the pumps, pumps shall have |dent|cal

‘.DESIGN AND CONSTRUCTION

Pumps shall be of vertlcal shaft complete W|th bowl column pipe, dlscharge head and

~shall be as follows:

| 20100 Bowi Assembly

base plate with all accessories. General desrgn and constructlonal features of the pumps I e
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| 90403

| 9.04.04"

9.01.01 - This will be either a single or multi-stage centrifugal, mixed flow or axial flow type with
: - discharge co-axial with shaft. Type of impeller shall be chosen on the basis of the pump
specific speed and the characteristics of handling fluid.. :

| 9.01.02 'Pumps (s) shall have provision for adjustment of impellers in vertical direction from an

accessible location, preferably at the housing (where separate thrust bearing for the pump

_is provided). The adjustment mechanism must take into consideration the extension of the |. '

llne shaft due to hydraullc down thrust, weight of the shaft and |mpeller

9.02.00 D|scharge Head

9.02.01 Pump (s) shall have above/below floor dlscharge as speclﬁed in the annexures, attached v i

to this section.

'9.03.00  Column pipe

9.03.01 Column pipe shall be flanged and of bolted connection. Column pipes shall be desugned

~ for full internal vacuum.

- 9.‘0_3.02 ~ In case of multi-piece column pipe and shaft assembly, the design shall permit

raising/lowering of the pump assembly piece by piece without any difficulty. Any fixtures,

clamps, etc. necessary for such purpose shall be supplied by the Bidder under this section] ..

The bidder shall also submlt a write-up descnblng clearly the procedure of handling the
pump ;

9.04.00 - Impeller shaft, line shaft and head shaft :

9.04.01 Shaft size shall be selected on the ba5|s of maximum torque to be applled on the pump
. 'shaft

.' . 'Cntlcal speed of the shaft shall-be suﬁ" cnently away from the pump operatlng speed and |n s

no case shall lie between 90% and 110% of the rated speed

- 9.04;02V:"." '.vlmpeller shalft shall be gwded by bearmgs prowded in each bowl or above and below the v

- impeller shaft assembly. The butting faces of the shaft shall be machmed square tothe
i assembly and the shaft shall chamfered at the edges

LI dlrectlons shall pemut t|ghten|ng of the Jomt dunng pump operatlon

) ,;f;.'Replaceble shaft sleeves’ shall be furmshed at apphcable locatlon partlcularly under
R .stuffng box and at other locatlons as cons:dered necessary :

' 90500 ’F'v_fShaft enclosmg tube ;--,"f ;-. n

: Lme shaft may ‘be smgle or multlple pleces asrequwed In case of multlple pleces Ime shaﬁ
" .. shall be coupled as per the standard practice of the manufacture.’ For screwed couplmg, 1
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9.06.00

9.07.00

| 9.07.01

9.07.02

19.08.00°

1 90801

= v'Locatlon of the thrust beanng may be at the pump body or atthe dnver ‘or at both
I '::manufacturer (and approved by Purchaser)

. ,Reverse Rotatton

v-lf the annexures call for, the pump lmpeller and other rotating components shall be L
' desrgned for reverse rotation, when subject to reverse flow at rated pump dlscharge head._ B

-Shaft enclosing tube shall be required, unless self lubricated (and cooled) type of shaft
- bearings are asked for. Length of the shaft enclosing tube shall be in conformlty with the
- 'shaft piece lenghts. : :

Seal rings -

Replaceable seal/wear rings both on |mpe||er and on casing shall be prowded in case |t is |
asked for in the.annexures.

Beanngs

' Shaft bearings

Adequate number of properly designed bearings shall be provided for smooth and trouble-

free operation of the pump. Number of bearings shall consider the number of shaft pieces
used and the critical speed of the shaft. Bearings shall be either lubricated by external

~ clear water/onl/grease or self lubricated as specified in the Annexures

| In case of external water/oil lubrication, complete Iubncatlon arrangement shall be
furnished with the pump. If the annexure calls for pre lubrication of the shaft bearings, pre
-lubrication tank and other accessories shall be within the scope of supply of

Bidder/Contractor.

_ Thrust Bearing

Thrust bearing of adequate size and capacity shall be provrded to take the vertical thrust
of the impeller arising out of the pump operation and dead weight of the rotating

. components. Life of the thrust bearing shall be guided by the design standard of the pump.
_ Thrust bearing shall be capable of runnlng contmuously at maximum load.

Thrust beanng shall be either grease or oil Iubncated Lubrication arrangement shall be
such that the lubricant does not contaminate the handing fluid. The arrangement shall also

- be adequate to protect the beanng while the pump coast down to stop in case of power -

failure of the station. Pre-lubrication of the thrust bearing, if recommended by the pump -
manufacturer, shall be taken care ofin desngmng the Iubncatlon system. '

: Coollng of the thrust beanng, if necessary, shaII be. done by the handmg ﬂmd/external
~ water, dependlng on the fluid handled -

depending on the requirement of annexures or as per the recommendatlon of the pump 1
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| 9.00.00

9.09.01

9.09.02

10.00.00

' 10.01.00 .

10.02.00

In addition ratchet shall be provrded to prevent reverse rotation of the pump & moto. as an

. additional feature

Drive Unit »

The pump wrll be driven by electric motor as specrf ied in annexures.

A‘A heavy duty couphng shall be prowded between the drive unit and the driven eqmpment

Unless otherwise specified in annexures, drive element power rating shall be the
maximum of the followmg requrrements

a) 15% margin over the pump shaft mput power at the rated working condition.

b) 5% margin over the maximum pump shaft input power required within its operating
- range including the shut off point. ,

N c) ‘Pump shaft input power required conS|der|ng overloading of the pump assuming .

- single pump operatlon in the event of tnpplng of the other pump(s) operating in
parallel. .

INSPECTIO_N AND TESTING

The Quality Plans enclosed in the specification are for bidder's guidance only, The bidder

- shall comply with these and other minimum requirements specified in the specification and

shall furnish his own quality plan in the event of order based on the guidance given as
above, for approval by BHEL/Customer _

'The ContractOr shall carry out the foIIowmg specifi ic tests and inspections to ensure that
the equipment furnished lies in strict conformance with the specification and in accordance

with codeslstandards and good engmeenng practice.

a) . Material identification and testmg shall include, but shall not be limited to the

= followmg components :

oy - Bowls_and suction bells.
u) ‘Impeller and wearmg nngs
.-‘:.iii). ._iiShafts and shaft sleeves

i rv) : l Couplmgs
' v) 8 :.Beanngs

vi) Column plpes
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vii)

i)
D

. 'vi)'

vit)

Test shall also include but shall not be Irmrted to the followmg
- . jectedto Dye Penetratlon Test as per ASTM- E-165.

B Shaft coupling & other active components shall be subject to dye penetratlort
"~ and ultrasonlc test ' o

i)

)

"

~ Bowls/ Suction bells

:_?Performance Test at shop

Discharge heads

Bowl Assembly ‘

The entire surface.of the rmpeller/ casing / diffuser castmgs shall be sub-

Weanng nngs shaft sleeves shall be subjected to Dye Pentratlon Test

' Fabncated components of pumps shall be subjected to Dye penetratlon test
"~ onweld. N _

' thessmg of NDTlrevrew of NDT reports

Static balancing test for impeller and dynamlc baIancmg of complete rotatlng
parts as per ISO-1 940 to grade 6.3 or better '

Complete Inspection of assembled pump.

Hydrostatic test shall be done for the following :components (as minimum) at 2 times| -
the bowl discharge pressure at rated capacity or 150% of the shut-off pressure.
. ‘Pressure shall be maintained for a period of not Iéss than one (1) hour. While
. arriving at the above values, maximum suction pressure shall be taken into account.
‘During testing there should not be any pressure drop & Ieakage :

Columns pipe
Discharge head e

- Any-other appllcable pressure parts

Each: pump shall have to be tested to determme performance curves of the

* ‘pumps. These tests are to be conductéd in presence of Owner’s: representatrve
...~ asperthe requirements of the Standards of Hydraulic Institute of USA (ASME~ o
Lo Power Test Code PTC 8. 2/BS-599) or any other equwalent standard ‘

. Performance tests are to be conducted to cover the entrre range of operatlon of-x i

B ,_‘the pumps at the rated speed These shall be camed out to span 130% of N
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| 11.00.00

11.01.00

11.02.00

112.00.00

13.00.00

rated capacity upto pump shut—of condition. A minimum of five combinations of
head and capacity are to be achieved during testing to establish the
performance curves, including the design capacity point, shut-off point and the
. “two extremities of the range of operation specified. After completion of
v performance test, all pumps shall be stripped down for inspection of internals.

: iii) . Tests shall be conducted with actual drive motors belng furnished.

' iv) The Bidder shall submit in his proposal the facilities avarlable at his works to
v conduct performance testrng : :

V) NPSH tests-are to. be conducted on one pump of each type at 3% head drop
- conditions, if specified in the pump Annexures.

vi) All rotatl.ng components of the pumps shall be subjected to static and dynamic .
balancing tests. The assembled rotor will be subjected to dynamlc balancing
~ tests. : :

: yii) Mechanical run test shall be carried out on all pumps to determine the vibration

~ levels, noise levels etc. This test shall be conducted at site also. However, test '

' value at site shall be used for- the acceptance of the equrpment
DRAW!NGSI DOCUMENTS DISTRlBUTION SCHEDULE'

After award of LOI, the. successful bldder shall submlt drawmgsldocuments as per Data

' Sheet—C

The no of drawingsldocuments to 1be ’submitted shall be 'as per Annexure to Data Sheet-C/| -

The various Sections-C's &D’s along wrth Data Sheets attached in this specrf ication

~ together with the specrf ication for Mlscellaneous Pumps shall be complred with by the

bldders

; Brdder fo subm|t all drawmg/ documents in soft as well as hard copy wrthrn 2 weeks from |
L placement of LOl’s in the event of order . _ '

L Wthln one (1) week of receipt of BHEL comments a techmcal representatrve from Brdder’s
. ‘works '~shall come for meeting with BHEL along W|th revised documents to resolve all

“issues and mcorporate all comments i the soft copy here only for. further submlssron to -

g ’_customer

: Further on recerpt of customer’s comments on the documents a technlcal representatrve .
- ,'from

Bldder’s works shall come for meeting with Customer to resolve all issues and -
te all comments in the soft copy here only and further resubmtssron ofsameto

Customer, The. representatrve shall be _avarlable here till category I approval of aIl the
- A:.drawrngs and documents : : R Y ;
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14.00.00 Guarantee for all pumps shall at Ieast remam valid for 18 months from the Unit
, commlssmnmg date.

o ‘ 15.00'.00 | The followmg documents only shaII be furmshed by the bidder wrth his offer

@ o a) Compllance certificate duly srgned and stamped (enclosed at Vol. 11l of specn.).
@_f : ) . b) ‘GA drawings of pumps and motors with following: (shall be only for reference purpose
@ ‘ - - same shall not be reviewed/commented by purchaser at this stage and shall be subject

to approval only during contract). '
e Civil static & dynamic loads.

¢) Guarantee Schedule duly S|gned and stamped (enclosed at VoI Il of specn.).

- d) Technical deviation schedule (if reqd.) (enclosed at Vol. Il of specn)
'e) HT Motor data (as appllcable) Load torque speed curves of the pumps selected motor
" rating, RPM, GD? of driven equipment. -

L . .
e ’ Apart from above no other drgs. Idocs Idata sheets etc. are requrred to be submltted at
o bld stage and even if furnlshed shall not be taken cognizance of. ’

Q S




DATA SHEET -A SPECIFICATION NO.: PE-TS- 323/362 -165-N001
DRIP PUMPS REV. NO..00 10.08.2011
YERMARUS 2X800 MW VOLUME: 1B SECTION:D
S, No. Description DRIP PUMPS
1.0 General
1.1 Number of pumps Total four (1 W + 1 S for each Unit)
1.2 |Location indoor/outdoor Indoor
13 Duty Continuous.
14 Parallel operation No
15 |Drive Constant squirrel cage induction motor with max. speed of 1500 rpm
Yk (synchronous)
1.6 Direct ciive: Yes
17 Drive included in pump supplier scope No
1.8 Motor designed for end of the curve operation with Yes
discharge valve open
2.0 Pump Design
21 (1) Bowl and discharge component design pressure shall correspond to
shut off head at 51.5 Hz. and operating specific gravity and maximum
Design pressure suction condition.
(2) suction component shall be designed for 8 ata and full vaccum.
22 |pump type Vertical, multistage, cannister type, centrifugal, diffuser type
23  |Pump Design Code HIS (latest edition)
24 Sealing arrangement As per manufacturer standard to prevent air ingress even when the pump
under shutdown
25 |Liquid handled Condensate in saturated condition
2.6 |Specific gravity Refer sheet®.0f 3 at various operating conditions
27  |Design Capacity , 270 CubM (refer sheet 3.of %.for flow at various operating conditions)
28 Design TDH (total dynamic head) 220 MLC (refer sheet 3-of 3for head at various operating conditions)
2.9 NPSHA at centre line of suction flange 20MLC
2.10 |NPSHR NPSH (R) at 3% head drop shall not be more than half the NPSH(A) at
design flow.
2.11  |Suctior: str="ner (loose suppi;” by pump supplier) Simplex basket type ( Qty. 1 no for each pump)-To be installed by BHEL in
; : suction piping
212  |Free flow & 2a of strainer element 5 times the inlet cross sectional area of the connecing pipe
2,13  |Maximum pressure drop in suction strainer clean condition 0.1 Kg/Sqcm
at design flow
2.14 . [Max allowable pressure drop in suction strainer 50% 0.15 Kg/Sqem
clogged condition at design flow
2.15  [Suction piping 273x6.35
216 |Discharge piping 219.1x8.18
217  |End connections (pump/ strainer) Discharge and suction connection of weld neck type, raised steel flange as
per ANSI B 16.5.
3.0 Material of Construction .
31 Cannister/ suction bell mouth Carbon steel as per IS: 2062 Gr. B or equiv.
32 |Casing/lmpeller & Diffuser/Shaft & Sleeves/Wearing Rings |12% chromium stainless steel as per ASTM or equiv.
33 Base Plate Carbon Steel as per IS: 2062 Gr. B or equiv.
34 Suction strainer casing Carbon Steel as per IS: 2062 Gr. B or equiv.
3.5 | Suction strainer Intemals Strainer to be constructed of 16 gauge perforated stainless steel (304 grade) and
wrapped with stainless steel (316 grade) screen
4.0 Performance curve Characteristic curve of pumps should be continoiusly rising type with decrease in
flow and shut-off head shall be between 115% to 130% of TDH of design point.
5.0 Motor rating, Maximum of the following :
. (a) Requirements specified at clause 9.09.00 of section D and
. (b) Motor rating at 50 deg. C ambient temperature shall not be less than the
& i load d of its driven equit in its entire operation at the
- frequency variation from 47.5 Hz.. To 51.5 Hz. and motor shall not be over loaded
S during any mode of operation of driven equipment.
6.0  |Permissible tolerance in rated capacity & TDH No negative tolerance
7.0 Type test . NPSH (R) test on one drip pump shall be carried out.
80  |Noise Level 85 dBA at 1m distance in any direction for pump
9.0 Mandatory Spares NA
10.0  |Bid Evaluation YES
10.1. | Bid Evaluation Rate . @ Rs 4.75 lac per KW
10.2. | Motor efficiency for Bid evaluation 92%
Notes :
1 Material of construction for other components not specified above shall be s;m:lany selected in line with the above for the duty mtended
and subject to approval.
2 For all HT motor driven pumps, bidder shall provide key slots of dimensions 30mm L x 15 mm W x 3mm D on each pump shaft or some
other suitabié location which shall be confirmed during detail engineering by BHEL.
3 For items stated as not applicable by bidder in their Bid, shall have to be supplied without any cost implication to BHEL in the event they

are found to be applicable during detail engineering stage.

dut (o>
27
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DATASHEET A

DRIP PUMP PARAMETERS

SPEC. NO: PE-TS-323/362-165-N001

PEM

PROJECT TITLE : 2X800 MW YERMARUS STPP

SHEET NO.: 20F 2

1.0 Arrangement

2 x 100 % per Unit

Conditions

Condition II1

2.0 Parameters Design Condition Condition I Condition II (capability
check)
(i) [Flow through pump (m>/hr) 270 230 220 310
(ii)| TDH (MLC) ) 220 230 210 210
(iii}| Specific gravity 0.9334 0.9351 0.9351 0.9392
(iv)|Suction pressure (kg/cm2a) 3.10 2.94 2.94 2.53
(v)|Suction temperature (°C) 132.3 130.3 130.3 125.5




DATA SHEET-B SPECIFICATION NO.: PE-TS- 323/362 -165-N001
DRAIN PUMPS REV. NO.:00 10,08.2011
2X200 MW TISHREEN TPP, SYRIA VOLUME : i B SECTION:D
Description ) DRAIN PUMPS

1.0 |General » I

1.1 Number of pumps Total four (1 W + 1 S for each Unit)

1.2 Location indoor/outdoor Indoor

1.3 Duty Continuous.

1.4  |Parallel operation No

1.5 Drive Motor with maximum speed of 1500 rpm

1.6 |Direct drive Yes

1.7  |Drive included in pump supplier scope Yes

1.8 Motor designed for end of the curve operation with Yes

discharge valve open

1.9 |Suction strainers Not applicable

2.0 |Pump Design

21 |Pump type Vertical, cannister type, centrifugal, diffuser type

2.2  |Pump Design Code HIS (latest edition)

2.3 |Sealing arrangement As per manufacturer standard to prevent air ingress even when the pump
is under shutdown

24  |Liquid handied Condensate in saturated condition

2.5  |Specific gravity 0.985

26 Design Capacity 280 CubM

2.7  |Design TDH (total dynamic head) 10MLC

2.8 |Suction pressure 0.5 kg/cm®(a)

2.9  |Suction temperature 60degC

21 NPSHA at centre line of suction flange 1MLC .

211 |NPSHR i NPSH (R) at 3% head drop shall not be more than half the NPSH(A) at
design flow.

212 |Suction piping 273x6.35

213  |Discharge piping 219.1x6.35

214  |End connections Discharge and suction connection of weld neck type, raised steelflange as
per ANSI B 16.5.

3.0 Material of Construction

3.1 Cannister/ suction bell mouth Carbon steel as per IS: 2062 Gr. B or equiv.

32  |Casing/Impeller & Diffuser/Shaft & Sieeves/Wearing Rings |12% chromium stainless steel as per ASTM or equiv.

33 Base Plate Carbon Steel as per IS: 2062 Gr. B or equiv.

4.0 Performance curve Characteristic curve of pumps should be continoiusly rising type with decrease in
flow and shut-off head shall preferably be between 115% to 130% of TDH of desngn
point, however hlgher shut off head may be consudered

50 Motor rating Continuous Motor rating (at 50 deg.C ambient ) selected shall be maximum of
following (i.e. Whichever is higher):

i) Atleast 10% margin over the max. power requirement at any condition of the
entire characteristic curve of the pump
i) 15% margin over the power requirement at the design point.

6.0  |Permissible tolerance in rated capacity & TDH No negative tolerance

70  |[Type test NPSH (R) test on one drain pump shall be carried out.

8.0 Noise Level 85 dBA at 1m distance in any direction for pump

90 |Mandatory Spares NA

10.0  |Bid Evaluation YES
10.1 | Bid Evaluation Rate @ Rs 2.5 lac per KW
Maximum permissible efficiency for Bid evaluation |
10.2 - |Pump Efficiency 72%
103  |Motor Efficiency 88%
Notes :
1 Material of construction for other components not specified above shall be similarly selected in line with the above for the duty intended
and subject to approval.
2 For items stated as not applicable by bidder in their Bid, shall have to be supplied without any cost implication to BHEL in the event they
are found to be applicable during detail engineering stage. .
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TECHNICAL SPECIFICATIONS SPECN. NO.: [PE-TS-323/362 -165-N001
SPECIAL PROCESS VERTICAL

PUMPS VOLUME: B SECTION: |D1

DATA SHEET-C REV. NO. 0 DATE: 10.08.11

Drawings / documents distribution schedule to be followed by successful bidder :

1.0

1.1

12

13

14

1.5

1.6

2.0

3.0

4.0

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

Datasheet for the equipment (Pump/ Motor)

Fully dimensioned outline general arrangement drawings of the pump and motor assembly. This drawing
should include foundation base plate and sole plate details as applicable, civil foundation and anchor bolt
details and loading data, points of connections of external piping and cables and mounting of devices
furnished by the supplier.

Cross sectional drawing of the equipment showing the details of assembly of components and their
material of construction with standard applicable codes.

Characteristic curves of pump showing the following:

a) Flow Vs Head

b) Flow VS Power

c) Flow Vs Efficiency
d) Flow Vs NPSHR

Operation and maintenance manual
Lubrication arrangement drawings for external lubrication.

Within the stipulated time period as per vendor’s drawings/ documents schedule, the following shall be
submitted but not later than one month before 1st dispatch.

a) Drawings of components & details as deemed necessary.
b) Instruction manual for erection, operation & maintenance.
¢) Storage instruction.

Before despatch of the equipment the bidder shall furnish the following.

a) Méterial test certificates.
b) Shop test reports & certificates.

Distribution of drawings / documents for all projects:

The no. of drawing/ documents to be submitted by the successful bidder, after the award of the contract shall be
intimated after award of contract.
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- SPECIAL PROCESS VERTICAL

TECHNICAL SPECIFICATIONS [SPECN. NO.: |PE-TS-323/362 -165-N001

PUMP VOLUME: |IIB SECTION: [D2
REV. NO. 0 DATE: 10.08.11
SECTION D2

STANDARD MOTOR SPECIFICATION

STANDARD QUALTY PLAN FOR MOTORS

- Motors below 75KW
- Motors 75 KW & above (LV & MV)
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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 auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors.

CODES AND STANDARDS

Motors- shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

1S:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors :

IS: 4722 Rotating Electrical machines

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

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

IS: 1231 Dimensions of three phase foot mounted induction motors

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

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

1S: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous areas

1S: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechanical vibration of rotating electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data

sheet-A and Project Information, including voltage & frequency variation of supply system as defined |

in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements

Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

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

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

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

Running Requirements

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

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

Stress During bus Transfer

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

bus transfer.

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

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

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

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

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling corrforming 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.

©C006 886560
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4.7.8.

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

motors.
Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class ‘F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of

1S:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

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

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

unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned

“on the left hand side of the motor when viewed from the non-driving end.

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

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

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

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

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

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

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

Two separate earthmg terminals suitable for connecting G.I. or MS strip grounding conductor of size
given in Data Sheet-A shall be prov1ded on opp051te sides of motor frame. Each terminal box shall
have a grounding terminal.

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

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

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

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

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

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

INSPECTION AND TESTING

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

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

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

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

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

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

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

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

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

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

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

MOTOR
DATA SHEET -C

SPECIFICATION NO.

VOLUME nB

SECTION D

REV NO.00 DATE 29/08/2005

SHEET 1 OF 2

NAME SIGNATURE DATE

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
-4 Name of the equipment driven by motor & Quantity

5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B. Design and Performance Data
1 Frame size & type designation
2 Type of duty ‘
3 Rated Voltage
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 ¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip .
10 | Minimum permissible staﬂing voltage
11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 | Locked rotor current as percentage of FLC (including IS tolerance)
15 | Torque

a) Starting

b) Maximum
16 | Permissible temp rise at rated output over ambient temp & method
17 Noise level at 1.0 m (dB
18 | Amplitude of vibration
19 | Efficiency & PF at rated voltagé & frequency

a) At 100% load

¢) At 75% load
NAME‘OF VENDOR

REV,

SEAL




TITLE SPECIFICATION NO.
MOTOR VOLUME B
: * SECTION D
DATA SHEET -C REV NO. 00 DATE 29/08/2005
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
c) At‘starting
C. Coﬁstmctional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
' a) Enclosure
b) suitability for hazardous area
i | Zone o/1/11
ii | Group IIA/IIB/HC
9 No. of Stator winding
10 | Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 | Direction of rotation when viewed from NDE
14 | Paint Shade & type
15 | Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. | Characteristic curves/ drawings
(To be enclosed for motors of rating > 55KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
c¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME _ SIGNATURE DATE SEAL

A —
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