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THIS TECHNICAL SPECIFICATION CONSISTS OF FOLLOWING SECTIONS: 
 

CONTENTS 
 
SECTION  TITLE 
 
I  Specific Technical Requirements 
 
IA  Specific Technical Requirements (Mechanical)  
IB  Specific Technical Requirements (Electrical) 
IC  Specific Technical Requirements (C&I)  
ID                    Data Sheet – A 
 
 
II  Standard Technical Specifications 
 
IIA  Standard Technical Specifications (Mechanical) 
IIB  Standard Technical Specifications (Electrical) 
 
 
III  Documents to be submitted by Bidder 
 
IIIA  Guarantee Schedule (To be submitted along with the Bid by all Bidders) 
IIIB  Compliance Certificate (To be submitted along with the Bid by all Bidders) 
IIIC  Deviation schedule (To be submitted along with the Bid by all Bidders) 
IIID  Data Sheet – B and Other documents (To be submitted by successful Bidder after 

award of Contract) 
 
 
 
 

 
 
 
Notes:  
 
1) For detailed list of documents to be submitted by bidder in their technical offer, please refer 
cl. no. 15.00.00 of Section-IIA. 
 
2) For detailed list of documents to be submitted by vendor after award of contract, please 
refer Datasheet-C of Section-IIA. 
 
3) In case there is conflict in different clauses of specification, most stringent clause (as 
decided by BHEL / end customer) shall be followed, if no specific deviation is taken by bidder 
and accepted by BHEL during tender stage in that regard. 
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IA
SPECIFIC  TECHNICAL REQUIREMENTS REV. NO. 02 DATE: 21.06.2022

1.0 SCOPE

1.1

 NTPL 2X500 MW COAL FIRED UNITS AT TUTICORIN  -FGD PROJECT

1.2

i. Horizontal Pumps

1.3

1.4

1.5

1.6

1.7 DELIVERY & DOCUMENT SUBMISSION SCHEDULE:

1.8

2.0

2.1

2.2

2.3

2.4

Evaluation and LD criterion w.r.t. Auxiliary Power is defined at clause 4.0 of Section IIA of this specification. In case bidder 
quotes
Aux. power less than Benchmark Auxiliary Power, then quoted Aux. power shall be replaced with Benchmark Auxiliary Power for 
both evaluation as well as LD purposes.

In case of axial split casing Multistage pumps, minimum factor of safety of '2' times shall be considered for bearing capacity
selection and pump design.

In case, shaft sleeve is threaded a water slinger shall be provided on the Pump Shaft to avoid ingress of leaked water (if any
due to failure of sealing arrangement for shaft sleeve) to Bearing.

Deleted

Electrical scope between BHEL and Vendor for Miscellaneous pumps and drives of this specification shall be as per Section-IB
of this specification.

Specification No. : PE-TS-483-100-N001, Rev.02

SECTION:

LT drives shall be energy efficient as per subsequent clauses mentioned elsewhere in the specification. However wherever IE2
compliant motors are applicable same shall be provided with Premium Efficiency class-IE3 compliance (refer Specifc
Technical requirements-Electrical Section).

For detailed scope of supply & services refer Standard technical Specification for Horizontal Centrifugal pumps specified under
Section-II of this specification.

2. Pump details shall be as per Data Sheet-A at Section-ID.

The miscellaneous pumps covered under this specification shall be grouped (Type) as under:

MISCELLANEOUS PUMPS

TECHNICAL SPECIFICATIONS

The miscellaneous pumps and drives covered under this specification for project are as per Annexure-1 of this section. 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-2 of this section.

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

This enquiry covers the design, manufacture, assembly, inspection and testing at manufacturer’s and/or his sub-contractors
works, painting, proper packing to avoid damage of items during transportation & storage at site of Miscellaneous Pumps (along
with Motors & mandatory spares as applicable), transportation to site, complete with all other accessories as per the
requirements specified in this specification, site services including installation checks of pump motor set & supervision of
replacement of gland packing with Mechanical Seal arrangement (if applicable) at site for Miscellaneous Pumps, PG Test at site
and any other services, etc. if called for in the succeeding sections of the specification for following project:

The above project is referred as 'NTPL 2X500 MW TUTICORIN -FGD PROJECT' elsewhere in the Specification for ease of 
reference. 

NOTE:-
1. The bidder shall include complete supplies for Pump Type as above in his scope. Part supplies offered for the Pump Type
shall disqualify the bidder's offer for that Pump Type.

3. If stated specifically in NIT, bidder shall include complete supplies for Project(s)/Group(s) in his scope. Part supplies
offered for the Project(s)/Group(s) shall disqualify the bidder's offer for that Project(s)/Group(s).

Delivery & Document submission schedule of miscellaneous pumps shall be as per NIT requirement.

Additional Specific requirements for Horizontal pumps shall be as per end customer's specification attached in this section-IA.

Horizontal Pumps:
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IA
SPECIFIC  TECHNICAL REQUIREMENTS REV. NO. 02 DATE: 21.06.2022

Specification No. : PE-TS-483-100-N001, Rev.02

SECTION:MISCELLANEOUS PUMPS

TECHNICAL SPECIFICATIONS

3.0

4.0

5.0

5.1

5.2

5.3

6.0

PE-V7-483-100-N007 O& M MANUAL -HORZ. PUMPS As per NIT

TDS AND PERFORMACE CURVES- 
MISC. PUMPS (HORIZONTAL)

As per NITPE-V7-483-100-N001

PE-V7-483-100-N008 PG TEST PROCEDURE -HOR. 
PUMPS (If Applicable)

R-0 within 20 days 
of Cat-I approval on 

all Pump & Motor 
documents (TDS, 
GA drg & QPs).

QP- MOTORS (HORIZONTAL)

PE-V7-483-100-N006 MOTOR TYPE TEST DOC (if 
applicable) (HORIZONTAL)

As per NIT

PE-V7-483-100-N005

GENERAL ARRANGEMENT AND 
CROSS SECTIONAL-PUMPS 
(HORIZONTAL)

PE-V7-483-100-N003 TDS AND CURVES OF MOTORS 
FOR  MISC. PUMPS 
(HORIZONTAL)

PE-V7-483-100-N004 QP-MISC PUMPS (HORIZONTAL)

PE-V7-483-100-N002

Drawing/Document Submission Schedule:

PACKAGE BHEL DRG NO DRG TITLE Drg Sch for Vendors Remarks

MISC.PUMPS 
(HORIZONTAL

)

Bidder to include handling instructions on Packed Box of each item & in Engineering drg/doc/O&M Manual and packing to be
done in such a way to avoid damage of items in transit and long storage at site and same shall be approved during contract
stage by BHEL/Customer

Mechanical run test along with Performance test shall be carried out on all pumps to determine the vibration levels, noise levels
etc. at Vendor works. Vibration & Noise level test shall also be conducted by vendor at site for All Pumps and as per
approved PG Test Procedure, inline with Cl no. 3.04 of Secton-IIA of this specification. However, test value at site shall be 
used for the acceptance of the equipment. Pump vendor shall bring necessary instruments for conductance of site performance
test. If the site performance is found not meeting the requirements in any respect as specified, then the equipment shall be
rectified or replaced by the vendor, without any commercial implication to BHEL.

List of items packed in each box with description & quantity.

Deleted

Photograph of each box in open & closed condition.

Note: 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 personnel to BHEL for across the table
discussions/ finalizations / submissions of drawings

Additional Dispatch Requirements:

MDCC after final inspection shall be provided to vendor subject to submission of following documents along with 
meeting the other requirements stated in NIT :-
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IA
SPECIFIC  TECHNICAL REQUIREMENTS REV. NO. 02 DATE: 21.06.2022

Specification No. : PE-TS-483-100-N001, Rev.02

SECTION:MISCELLANEOUS PUMPS

TECHNICAL SPECIFICATIONS

7.0 Following to be complied by the bidder:

a. Supplier to submit detailed ‘Bill of Material’ (BoM) at the time of drawing/document submission after placement of PO. Each 
item of the BoM to be uniquely identified with item code no. or item serial no.
b. Supplier to ensure that all items which will find separate mention in the packing list are covered in this detailed BoM.
c. Supplier to give following undertaking in the BoM”
“The BoM provided herewith completes the scope (in content and intent) of material supply under PO no.----------, dated ----------
.
Any additional material which may become necessary for the intended application of the supplied items(s)/package will be 
supplied free of cost in most reasonable time.”  
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IA
SPECIFIC  TECHNICAL REQUIREMENTS REV. NO. 02 DATE:

Annexure-1

List of Miscellaneous Pumps and drives for :

NTPL 2X500 MW TUTICORIN -FGD PROJECT

Horizontal

2 ACW PUMPS 3 nos. Horizontal

A. Horizontal Pumps

1 DMCW PUMPS 3 nos.

TECHNICAL SPECIFICATIONS Specification No. : PE-TS-483-100-N001, Rev.02

MISCELLANEOUS PUMPS SECTION:
21.06.2022

Total Qty. Type of PumpsPump DescriptionSI. No.
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IA
SPECIFIC  TECHNICAL REQUIREMENTS REV. NO. 02 DATE:

Annexure-2

NIL

Following HT drives for NTPL 2X500 MW TUTICORIN -FGD PROJECT, irrespective of 
Motor ratings shall be issue free, by BHEL:

TECHNICAL SPECIFICATIONS Specification No. : PE-TS-483-100-N001, Rev.02

MISCELLANEOUS PUMPS SECTION:
21.06.2022

907230/2022/PS-PEM-MSE
15



 

Tender Specification  
for  

FGD Package 

NLC Tamil Nadu Power Ltd.
2x500 MW Project

Tuticorin, Tamil Nadu

 

 

 
Development Consultants Pvt. Ltd. Page 1 of 13 

Vol. II-B/Section-III
Horizontal Centrifugal Pumps

 

 

VOLUME : II-H 
 

SECTION-II 
 

HORIZONTAL CENTRIFUGAL PUMPS 
 
 
 
1.00.00 INTRODUCTION 
 
1.01.00 This section presents the general guidelines and details of horizontal 

centrifugal pumps to be procured under the scope of the Flue Gas 
Desulphurisation Package and shall not be limited to the pumps specified 
under Clause no. 3.00.00 below. For other horizontal centrifugal pump in the 
scope of Flue Gas Desulphurisation Package, these general guidelines as 
specified hereinafter shall be followed. 

 
 
2.00.00 CODES AND STANDARDS 
 
2.01.00 The design, manufacture and performance of the horizontal centrifugal pumps 

as specified hereinafter, shall comply with the requirements of the following 
codes and standards and shall include all the latest amendments subsequent 
to the year of publication as mentioned below. 

 
2.01.01 IS-6595 Part-2/ : Horizontal Centrifugal pumps for clear, cold 

1993    and fresh water. 
 
2.01.02 IS-5120/1977  : Technical requirements for Rotodynamic special 

Purpose pumps. 
 
2.01.03 IS-5639/1970  : Pumps for handling chemicals & corrosive liquids. 
 
2.01.04 IS-5659/1970  : Pumps for process water. 
 
2.01.05 IS-6536/1972  : Pumps for handling volatile liquids. 
 
2.01.06 IS-9137/1978  : Code for acceptance tests for centrifugal, mixed 

flow and axial flow pumps - Class 'C'. 
 
2.01.07 ISO 3555/1977 
  BS 5316/1977 
  Part 2   : Acceptance tests for centrifugal, mixed flow and 

axial flow pumps - Class 'B' tests. 
 
2.01.08 ISO 2548/1973 
  BS 5316/1976 
  Part 1   : - Do - Class 'C' tests. 
 
2.01.09 API-610/1989  : Centrifugal pumps for general refinery services. 
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2.01.10 Standards of the Hydraulic Institute of USA (1983). 
 
2.01.11 PTC 8.2/1965  : Power Test Codes - Centrifugal pumps. 
 
2.02.00 In case of any contradiction with the above standards and annexure, the 

stipulations in the annexure shall prevail and shall be binding to the 
Contractor.  

 
 
3.00.00 SCOPE OF WORKS 
 
3.01.00 Scope of Supply 
 
  The scope of supply under this section shall be as below. Items specifically 

not mentioned but deemed necessary by the Tenderer for making the system 
completely reliable and efficient shall also be included. 

 
3.01.01 Equipment for Limestone based FGD system 
 

i) 4 x 100% Limestone slurry circulation pumps (two (2) for each 
circulation tank). 

 
ii) 4 x 100% Limestone slurry distribution pumps (two (2) for each slurry 

storage tank). 
 
iii) 2 x 100% Limestone slurry recirculation pumps for each level. 

Alternatively, one spare spray level with 1 x 100% pump for each level.    
 
iv) 4 x 100% Gypsum Bleed Pumps (two (2) for each absorber). 
 
v) 2 x 100% Emergency slurry pumps. 
 
vi) 4 x 100% Cloth wash pumps (two (2) for each vacuum belt filter) 
 
vii) 4 x 100% Cake wash pumps (two (2) for each vacuum belt filter) 
 
viii) 4 x 100% Filtrate Pump (two (2) for each vacuum belt filter) 
 
ix) 2 x 100% Filtrate Water Pump 
 
x) 2 x 100% Process Water Pumps. 
 
xi) 2 x 100% Flue Gas Quenching Water Pumps 
 
xii) 2 x 100% Mist Eliminator Wash Water Pumps. 
 
xiii) 2 x 100% Waste water hydro- cyclone feed pumps 
 
xiv) 2 x 100% Waste water transfer pumps 

907230/2022/PS-PEM-MSE
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xv) 2 x 100% Waste water disposal pumps 
 
xvi) Any other horizontal centrifugal pump included by the Bidder within the 

scope of Flue Gas Desulphurisation Package. 
 

 
3.01.02 Equipment Accessories  
 
   Each pump set shall be supplied with the following accessories as a 

minimum: 
 

i) Couplings of approved design to connect pump shaft directly with the 
motor shaft. 

 
ii) Sets of base plates, support plates, grounding pads, lifting lugs, 

eyebolts, nuts etc for each pump and motor set.  
 
iii) Slip-on type drilled steel flanges of proper rating for both suction and 

discharge connections of each pump set. All the counter-flanges shall 
be complete with requisite number of bolts, nuts, gaskets etc. 

 
iv) Air release cocks and drain plugs for each pump set. 
 
v) Discharge line pressure gauge and suction line pressure/vacuum 

gauges complete with isolating cocks for each pump set.  
 
vi) All internal/integral piping with valves, fittings, and pressure gauges for 

lubrication, cooling and sealing, wherever applicable, shall be tapped of 
directly from respective pump discharge. 

 
3.02.00 For details regarding Scope of Services and works Lead Specification 

Volume-IIA of this specification shall be referred. 
 
4.00.00 PERFORMANCE REQUIREMENT 
 
4.01.00 Performance requirements for the pumps shall be as guided by Section-I and 

Section-II of this Volume and by the annexure enclosed with this section.  
 
4.02.00 Pumps shall preferably be designed to have the best efficiency at the 

specified duty point. The pumps shall be suitable for continuous operation at 
any point within the "Range of Operation" as stipulated in the annexure 
attached with this Section. 

 
4.03.00 Pumps shall preferably have a continuously rising head-capacity 

characteristic from the specified duty point towards shut-off point, the 
maximum being at shut-off to enable parallel operation. 
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  Under all circumstances, the 'range of operation' of the pumps shall exclude 

any unstable operating zone of the head - capacity curve. 
 
4.04.00 Wherever specified in the annexure attached to this section, pumps of each 

category shall be suitable for parallel operation. The head vs. capacity, the 
BHP vs. capacity characteristics etc. shall be identical to ensure equal load 
sharing and trouble-free operation of any pump when the other pump(s) 
working in parallel with it trip. 

 
4.05.00 The pump set along with the drive motor shall run smooth without undue 

noise and vibration. Acceptable peak-to-peak vibration limits shall be 
generally guided by the Hydraulic Institute Standards of USA.  

 
5.00.00 DESIGN AND CONSTRUCTION 
 
5.01.00 Pump Casing 
 
5.01.01 Pump casing shall be provided with adequate number of vents and priming 

connections with valves unless the pump is made self-venting and priming. 
Casing drain, as required, shall be provided complete with drain valves. 

 
5.01.02 Pump design must ensure that the nozzles are capable of withstanding 

external reactions not less than those specified in API-610. 
 
5.01.03 In cases where an expansion joint is located at pump discharge, the pump 

assembly will be subjected to an additional thrust which will be transmitted to 
the foundation. This additional thrust shall be taken into the consideration of 
pump design. 

 
5.02.00 Impeller 
 
5.02.01 The rotor assembly shall be dynamically balanced and designed with critical 

speed substantially above the operating speed. 
 
5.03.00 Wearing Rings 
 
5.03.01 Replaceable type wearing rings shall be furnished to prevent damage to 

impeller and casing. 
 
5.04.00 Shaft 
 
5.04.01 Shaft size shall be selected considering that the critical speed shall be away 

from the operating speed as recommended in applicable Code/Standard. The 
critical speed shall also be at least 10% away from runaway speed. 
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5.05.00 Shaft Sleeves 
 
5.05.01 Renewable type fine finished shaft sleeves shall be provided at the stuffing 

boxes/mechanical seals. Length of the shaft sleeves must extend beyond the 
other faces of gland packing or seal end plate so as to distinguish between 
the leakage past shaft and shaft sleeve and that past the seals/glands. 

 
5.05.02 Shaft sleeves shall be properly fastened to the shaft to prevent any leakage 

or loosening. Shaft and shaft sleeve assembly should ensure concentric 
rotation. 

 
5.06.00 Bearings 
 
5.06.01 Bearings shall be easily accessible without disturbing the pump assembly. A 

drain plug shall be provided at the bottom of each bearing housing. 
 
5.06.02 Heavy-duty sleeve/ball/roller type bearings shall be provided to take care of 

the radial loads. 
 
5.06.03 In case of sleeve type radial bearings; axial thrust shall be absorbed in 

suitable hydraulic devices and/or thrust bearings. 
 
5.06.04 Bearings and hydraulic devices (if provided for balancing axial thrust) shall be 

of adequate design for taking the entire pump load arising from all probable 
conditions of continuous operation, as specified in the annexure. Life of the 
bearings shall be guided by the design standard of the pump or as specified 
in annexure. Thrust bearing shall be capable of running continuously at 
maximum load.  

 
5.06.05 The bearings shall be oil/grease lubricated. Suitable lubricating arrangement 

for the bearings shall be furnished with the pump complete all accessories 
like pump, filters, pipings, fittings, valves, interlocking and supervising 
instruments etc. as necessary and specified in the annexure. The design shall 
be such that the bearing lubricant does not contaminate the liquid being 
pumped.  

 
5.07.00 Stuffing Boxes 
 
5.07.01 Stuffing box design shall permit replacement of packing without removing any 

part other than the gland. 
 
5.07.02 Stuffing boxes shall be sealed / cooled by the fluid being pumped/external 

clear water, as specified 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 included in 
the scope of supply.  
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5.08.00 Mechanical Seals 
 
5.08.01 Mechanical seals shall be provided if specified in the annexure. The pump 

supplier shall co-ordinate with the seal maker in establishing the circulation 
rate for maintaining a stable film at the seal face in the chamber. The seal 
piping system shall form an integral part of the pump assembly. 

 
5.08.02 When handling liquids near their boiling point, suitable arrangement for external 

cooling shall be provided so as to prevent flashing at the seal faces. 
 
5.08.03 For the seals under vacuum service, the seal design must ensure sealing 

against atmospheric pressure, even when the pumps are not operating. 
 
5.09.00 Drive Unit 
 
5.09.01 The pumps shall be driven by electric motor or other driving equipment like 

diesel engine etc. directly coupled or through a gear box/belt drives, as 
specified in the annexure. A heavy duty coupling along with coupling guard 
shall be provided between the pump and drive unit (except for belt drives). 

 
5.09.02 Unless otherwise specified in annexure, drive unit power rating shall be the 

maximum of the following requirements. 
 
  a) 15% margin over the pump shaft input power at the rated duty point. 
 
  b) 5% margin over the maximum pump shaft input power required within 

the 'Range of Operation'. 
 
  c) Pump shaft input power required considering the overloading of the 

pump assuming single pump operation in the event of tripping of one or 
more of the pumps operating in parallel. 

 
 
6.00.00 INSPECTION AND TESTING 
 
6.01.00 The Contractor shall carry out the following specific tests and inspections to 

ensure that the equipment furnished lies in strict conformance with the 
specification and also in accordance with applicable codes/standards and good 
engineering practice. 

 
  a) Identification and Testing 
 

i) All materials used for pump construction shall be of tested 
quality. Material shall be tested as per the relevant standards 
and test certificates shall be made available to the Owner. 
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ii) Tests for each pump included under this section shall include 

but not be limited to the following: 
 

 The entire surface of the impeller castings shall be 
subjected to Dye Penetration Test as per ASTM 
Specification no.: E165 65. 

 
 Shaft shall be subjected to Dye Penetration and 

Ultrasonic Tests 
 

 Wearing rings shall be subjected to Dye Penetration 
Test. 

  
 Verification of material, witnessing of pouring, casting 

and inspection of finalized fabricated/cast castings. 
 

 Inspection of finished castings for impeller and 
verification of materials. 

 
 Inspection of pump shaft and verification of material. 

 
 Witnessing of NDT/review of NDT reports. 

 
 Static balancing test for impeller and dynamic 

balancing of complete rotating parts as per ISO-1940. 
 

 Complete Inspection of assembled pump. 
 
  b) Hydrostatic Testing 
 
   The pump casing shall be hydrostatically tested at 150% of the shut-

off pressure. Pressure shall be maintained for a period of not less than 
one (1) hour. While arriving at the above values maximum suction 
pressure shall be taken into account. 

 
  c) Performance Test at Shop 
 

i) Each pump shall have to be tested to determine the 
performance curves of the pumps. These tests are to be 
conducted in presence of Owner's representative as per the 
requirements of the Standards of Hydraulic Institute of USA 
(ASME-Power Test Code PTC 8.2/BS-599) or any other 
equivalent standard but the tolerances on head discharge and 
power shall be as specified in HIS, USA. 

 

907230/2022/PS-PEM-MSE
22



 

Tender Specification  
for  

FGD Package 

NLC Tamil Nadu Power Ltd.
2x500 MW Project

Tuticorin, Tamil Nadu

 

 

 
Development Consultants Pvt. Ltd. Page 8 of 13 

Vol. II-B/Section-III
Horizontal Centrifugal Pumps

 

 

ii) Performance tests are to be conducted to cover the entire 
range of operation of the pumps. These shall be carried out to 
span 130% of rated capacity up to pump shut-off 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 as specified in the 
annexure. After completion of performance test, all pumps 
shall be stripped down for inspection of internals. 

 
iii) 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) 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 equipment. 

 
7.00.00 DRAWING, DATA AND INFORMATION REQUIRED 
 
7.01.00 The Bidder shall submit the following along with his formal proposal besides 

the different information required as indicated elsewhere in this section.  
 
7.01.01 Drawings 
 
  a) General arrangement drawings showing the principal dimensions, 

weight and location of the suction and discharge connections of the 
pumps offered. Details of lubrication and sealing arrangement shall be 
included. 

 
  b) Typical cross-section drawing showing various components of the 

pumps offered, materials of construction etc. 
 
7.01.02 Data and Curves 
 
  a) Determination of pump total dynamic head and rated capacity as per 

guidelines specified in Section-I and II of this Volume. Detailed 
calculations shall be shown by the Bidder. 

 
  b) Anticipated performance curves showing the following characteristics: 
 
   i) Capacity vs. head. 

   ii) Capacity vs. power. 
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   iii) Capacity vs. efficiency. 

   iv) Capacity vs. NPSH required. 

   v) System resistance curves. 
 
  c) Speed vs. torque curve of the pump corresponding to recommended 

mode of pump starting superimposed on speed vs. torque curves of 
the drive unit corresponding to 80%, 90%, 100% of the rated voltage 
(applicable only in the cases of pumps with drive motor power rating of 
100 KW and above). 

 
  d) Completely filled-in Technical particulars enclosed under Volume-III of 

this specification. 
 
7.02.00 The successful Bidder shall furnish the following drawings/data for 

Purchaser/Engineer's approval after award of the Contract. 
 
7.02.01 Final versions of all the drawings, documents as specified in Clause no. 

7.01.00 above. 
 
7.02.02 Pump foundation details along with all design loads, direction and points of 

application. 
 
7.02.03 Test reports, test certificates and other particulars. 
 
7.02.04 All other applicable drawings and documents as specified in Volume IIA 

(‘Lead Specification’) and Volume IIB of this specification. 
 

 

 

 

907230/2022/PS-PEM-MSE
24



 

TITLE: 
TECHNICAL SPECIFICATION 

MISCELLANEOUS PUMPS 
 
SPECIFIC TECHNICAL REQUIREMENTS 

SPEC. NO.: PE-TS-483-100-N001 
SECTION:    I  
SUB-SECTION:   IB 
REV. NO.    02         DATE    21.06.2022 
SHEET        1       OF    1 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SUB-SECTION – IB 

 
SPECIFIC TECHNICAL REQUIREMENTS (ELECTRICAL)  

907230/2022/PS-PEM-MSE
25



907230/2022/PS-PEM-MSE
26



907230/2022/PS-PEM-MSE
27



907230/2022/PS-PEM-MSE
28



907230/2022/PS-PEM-MSE
29



REV: 0 DATE: 25.03.2015  
STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

PACKAGE: MISC. PUMP  
 
PROJECT:  2X500 MW NTPL TUTICORIN FGD 
 

S.NO DETAILS SCOPE SUPPLY  
 

SCOPE E&C 
 

REMARKS 

1  415 V MCC BHEL 
 

 BHEL 240 V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall 
be provided by BHEL based on load data provided by vendor at 
contract stage for all equipment supplied by vendor as part of 
contract. Any other voltage level (AC/DC) required will be derived by 
the vendor. 

2 Local Push Button Station ( for motors) BHEL   BHEL  
 

 Located near the motors. 

3 Power cables, control cables and screened control cables  
 

 
 

        BHEL     

 
 

 BHEL 

 Incoming cable from BHEL supplied MCC will be informed by BHEL. 
Screened control cable between DCS & field equipment will also be 
informed by BHEL. Vendor shall provide lugs & glands accordingly. 

4 Cable trays, accessories & cable trays supporting system BHEL  BHEL  
5 Cable glands and lugs for equipments supplied by Vendor  Vendor BHEL 1. Double compression Ni-Cr plated brass cable glands 

2. Solder less crimping type heavy duty tinned copper lugs for power 
and control cables. 

6 Conduit and conduit accessories for cabling between 
equipments supplied by vendor 
 

BHEL BHEL  

7 Equipment grounding & lightning protection             BHEL BHEL  
 

8 Below grade grounding BHEL BHEL  
9 LT Motors with base plate and foundation hardware Vendor BHEL Makes shall be subject to BHEL approval at contract stage. 
10 Mandatory spares Vendor - Vendor to quote as per specification. 
11 Recommended O & M spares Vendor - As per specification 
12 Any other equipment/material/service required for 

completeness of system but not specified above (to ensure 
trouble free and efficient operation of the system). 

Vendor  BHEL  

13 Electrical equipment GA drawing Vendor - For necessary interface review. 
 
NOTES: 
 

1. Make of all electrical equipments/items supplied shall be reputed make & shall be subject to approval of BHEL after award of contract. 
2. All QPs shall be subject to approval of BHEL after award of contract without any commercial implication. 
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SPECIFICATION NO.:
PE-TS-483-100-N001, REV-02
SECTION : I D

SPEC. REV: 02, DATED 21.06.2022

PROJECT

Sl. No. DESCRIPTION DMCW PUMPS ACW PUMPS

HORIZONTAL PUMPS HORIZONTAL PUMPS

1.0 SERVICE

1.1 Total number of Pumps for Project 3 3

1.2 Number of working(W) & Standby(S) pumps 2W+1S 2W+1S 

1.3
Liquid Handled (refer water analysis enclosed 
herein)

pH corrected DM Water Desalinated water

1.4 Location (Indoor / Outdoor) Outdoor Outdoor

1.5 Duty Continuous Continuous

1.6 No. of pumps working in parallel 2 2

1.7 Specific gravity 1 1

1.8 System design pressure (kg/sq. cm), g 10 7.5

2.0 DESIGN PARAMETERS

2.1 Design/Rated capacity each, M3/hr 73 73

2.2 Total dynamic head (MWC) at Rated capacity 76 28

2.3 Suction Pressure(MWC) 8 Flooded suction

2.4 Design Temperature (°C) 60 60

2.5 Maximum permissible speed of pump (RPM) 1500 1500

2.6
Max. limit on shut off head Corresponding to 
pump TDH (MWC) at 51.5 Hz

Not to exceed 90 MWC Not to exceed 40 MWC

2.7 Operating range

2.8 Motor rating

2.9 Permissible tolerance in rated capacity & TDH

2.10
Permissible tolerance in efficiency at  rated 
capacity(%)

2.11 Performance/Design Standard

3.0 CONSTRUCTION FEATURES

3.1 Pump type Horizontal centrifugal type Horizontal centrifugal type 

3.2 Impeller type Closed Closed

3.3 Casing type To be decided by bidder To be decided by bidder

3.4 Coupling type Flexible Spacer type Flexible Spacer type

3.5 Sealing arrangement
Gland packing initially & Mechanical seal 

finally after commisioning
Gland Packing

3.6 Type of Lubrication Grease / Self Liquid Grease / Self Liquid

3.7 Pump characteristics Non Overloading type & stable Non Overloading type & stable

DATA SHEET - A

MISCELLANEOUS PUMPS (HORIZONTAL)

NTPL 2X500 MW TUTICORIN  -FGD PROJECT

HIS 

no negative tolerance 

 ---------------------------------30-130% of design duty point flow------------------------------

Continuous Motor rating (at 50 deg. C ambient) shall be maximum of following:
1) 15% margin over the pump shaft input power at the rated duty point.
2) 5% margin over the maximum pump shaft input power over the entire characteristic curve 
of pump.
3) Pump shaft input pwer required considering the overloading of the pump assuming the 
single pump operation, in the event of tripping of one or more of the pump(s) operating in 
parallel.

 no negative tolerance 

1 of 3
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SPECIFICATION NO.:
PE-TS-483-100-N001, REV-02
SECTION : I D

SPEC. REV: 02, DATED 21.06.2022

PROJECT

Sl. No. DESCRIPTION DMCW PUMPS ACW PUMPS

DATA SHEET - A

MISCELLANEOUS PUMPS (HORIZONTAL)

NTPL 2X500 MW TUTICORIN  -FGD PROJECT

3.8

Drain Connection with Valve, Vent with 3-way
Isolating Valve, lifting lugs, priming connection
with 3-way SS Isolating Valve, coupling guard,
Positioning dowels, Companion flanges with
nuts, bolts & gaskets, Gland Sealing and
Cooling Arrangement, Bearing Lubrication and
Cooling Arrangement, Eye-bolts, Lifting Tackle
etc.

Required Required

4.0 MATERIALS OF CONSTRUCTION  

4.1 Casing 2% Ni CI to IS: 210 Gr FG-260 2% Ni CI to IS: 210 Gr FG-260

4.2 Impeller ASTM – A351 – CF8M ASTM – A351 – CF8M

4.3 Shaft SS AISI-410/EN-8 SS AISI-410/EN-8

4.4 Shaft Sleeves Hardened Stainless steel Hardened Stainless steel

4.5 Diffuser Fabricated CS as per IS 2062 Fabricated CS as per IS 2062

4.6 Impeller Wearing rings SS 316 SS 316

4.7 All Fasteners SS 304 SS 304

4.8 Gland 2% Ni CI to IS: 210 Gr FG-260 2% Ni CI to IS: 210 Gr FG-260

4.9 Lantern Ring SS 316 SS 316

4.10 Mechanical seal Manufacturer standard NA

4.11 Gland Packing Teflon Impregnated  (Asbestos Free) Teflon Impregnated  (Asbestos Free)

4.12
Base Plate

4.13 Stuffing Box 2% Ni CI to IS: 210 Gr FG-260 2% Ni CI to IS: 210 Gr FG-260

4.14 Casing Wearing rings (If applicable) SS 316 SS 316

4.15 Coupling CI CI

4.16
Connecting Pipe material (for deciding 
counterflange material)

Carbon Steel  to IS 1239 (Heavy Grade) / 
IS:2062 GR. E 250B, Plates rolled & welded 

as per IS 3589.

Carbon Steel  to IS 1239 (Heavy Grade) / 
IS:2062 GR. E 250B, Plates rolled & welded 

as per IS 3589.

5.0
MANDATORY SPARES FOR PUMP-
MOTOR SET

5.1 Impeller 1 No. 1 No.

5.2 Casing 1 No. 1 No.

5.3 Shaft 1 No. 1 No.

5.4 Shaft Sleeves (DE & NDE) 1 Set 1 Set

5.5 Impeller / Casing Liner 1 No. 1 No.

5.6 Seals 1 Set 1 Set

5.7 Pump & Motor bearings 2 Sets 2 Sets

5.8 Gear Box 1 No. 1 No.

5.9 Pump- Motor coupling 1 No. 1 No.

MS fabricated IS-2062 (min. thk.-10 mm) Epoxy Coated

2 of 3
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SPECIFICATION NO.:
PE-TS-483-100-N001, REV-02
SECTION : I D

SPEC. REV: 02, DATED 21.06.2022

PROJECT

Sl. No. DESCRIPTION DMCW PUMPS ACW PUMPS

DATA SHEET - A

MISCELLANEOUS PUMPS (HORIZONTAL)

NTPL 2X500 MW TUTICORIN  -FGD PROJECT

6.0 BID EVALUATION RATE
6.1 Bid evaluation rate Rs.  4.065 Lacs/KW Rs.  4.065 Lacs/KW

6.2 Benchmark efficiency for Bid evaluation 

6.2.1 Pump Efficiency 62 70
6.2.2 Motor Efficiency 92.9 90.1

Notes :
1

2

3

4

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.

For items stated as not applicable by bidder, shall have to be supplied without any cost implication to BHEL in the event they are found to be 
applicable during detail engineering stage.

For all HT motor driven pumps (wherever applicable), bidder shall provide flat surface with dimensions 60 MM x60 MM on bearing Housing for 
mounting vibration measuring block and a key slots of dimensions 30MM (L) X 15 MM (W) X 3 MM (D) on each pump shaft or some other 
suitable location which shall be confirmed during detail engineering by BHEL for Phase Marker.

Wherever SS material is coming in contact with non SS material, suitable isolation (rubber etc.) shall be provided to avoid galvanic corrosion.

Mandatory Spare Note: 
1. One(1) set consists of quantity required for complete replacement for one(1) Pump of each type/size. Also the ‘set’
would include all components/hardware required to replace the item.
2.  In case spares indicated in the list are not applicable to the particular design offered by the bidder, the bidder should offer 
spares applicable to offered design or suitable alternative spare item subject to BHEL/End customer approval within the quoted 
price in price schedule, with quantities as specified in the Datasheet A. 

3 of 3
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TABLE-II 
 

TREATED WATER/ FGD PROCESS WATER QUALITY 

 

Sr. 
Number

Item Unit Value 

1. TDS of permeate from 
Desalination RO System 

ppm <500 

2. Total Suspended solids ppm Nil 

3. Iron as Fe ppm as Fe <0.1 

4. Reactive Silica as SiO2 ppm as SiO2 <1.0 

5. Chloride as Cl ppm as Cl <200 

6. Sodium ppm as Na <150 

7. pH at 25 deg C --- 6.0-7.0 
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SUB-SECTION - IIA 
 
 

STANDARD TECHNICAL SPECIFICATION (MECHANICAL) 
 

 STANDARD TECHNICAL SPECIFICATION FOR MISC. PUMPS (HORIZONTAL) 
INCLUDING DATASHEET-C 

  
 STANDARD QUALITY PLANS 
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 TITLE: SPECIFICATION NO.      PES-179-06 

  VOLUME:          

 STANDARD TECHNICAL SPECIFICATION SECTION:     IIA 

 HORIZONTAL PUMPS REV. NO.      04 DATE:   01/07/2016 

  SHEET          1 of 16                 
 

 
1.00.00 GENERAL INFORMATION 
 
1.01.0 The general guidelines as illustrated in the subsequent clauses of this section shall be 

applicable for horizontal centrifugal pumps to be procured under the scope of this 
package. 
 

1.02.0 It is not the intent to specify herein all the details of design and manufacture.  However, 
the equipment shall conform in all respects to high 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. 

 
1.03.0 The omission 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. 

 
1.04.0 BHEL’s / Customer’s representative shall be given full access to the shop in which the 

equipment are being manufactured or tested and all test records shall be made available 
to him. 

 
1.05.0 The equipment covered under this specification shall not be dispatched unless the same 

have been finally inspected, accepted and shipping release issued by BHEL/Customer. 
 

2.00.00 CODES AND STANDARDS 
 
2.01.00 In addition 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 latest 
amendments subsequent to the year of publication as mentioned below. 

 
2.01.01 IS-1520/1980:  Horizontal Centrifugal pumps for clear,  
   cold and fresh water. 
 
2.01.02 IS-5120/1977:  Technical requirements for Rotodynamic  
   special Purpose pumps. 
 
2.01.03 IS-5639/1970:   Pumps for handling chemicals & corrosive liquids. 
 
2.01.04 IS-5659/1970:   Pumps for process water. 
 
2.01.05 IS-6536/1972:   Pumps for handling volatile liquids. 
 
2.01.06 IS-9137/1978:  Code for acceptance tests for centrifugal,  
   mixed flow and axial flow pumps- Class ‘C’. 
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2.01.07 ISO 3555/1977:  Acceptance test for centrifugal, mixed flow  
  BS 5316/1977 and axial flow pumps - Class ‘B’ tests.  
 Part 2 
 
2.01.08 ISO 2548/1973:   - Do - Class ‘C’ tests. 
 BS 5316/1976 
 Part 1 
 
2.01.09 API-610/1989:  Centrifugal pumps for general refinery services. 
 
2.01.10 HIS Hydraulic Institute Standards, USA 
 
2.01.11 PTC 8.2/1965:     Power Test Codes - Centrifugal pumps.  
 
2.01.12 ASTM-1-165-55 Standard Methods for Liquid Penetration Inspection. 
 
2.02.00  In case of any contradiction with the above standards and annexure, the stipulations in 

the annexure shall prevail and shall be binding on the bidder. 
 

3.00.00 SCOPE OF SUPPLY & SERVICES:  
 
3.01.00 The miscellaneous pumps and drives scope shall be as specified in Data Sheet A 

/Section IA. 
 
3.02.00 The Capacity, Head, Materials of construction and other particulars of pumps are detailed 

in Data Sheet A of the specification. 
 
3.03.00 Accessories: 
 

 All the pumps under this specification shall be complete with following standard/special    
accessories. 

 
3.03.01 Standard accessories: 
 

a) LT Electric drives/motors (as applicable) with cable gland and lugs at motor end. 
(The bare HT drive motors and LT motors not in bidder's scope of supply, 
wherever required supplied as free issue by BHEL refer Cl. 5.08.00). 
 

b) Pump motor coupling along with coupling guard. 
 

c) Common base plate for pumps and motor. 
 

d) Self contained lubrication system along with all internal piping, valves, fittings, 
specialties  etc. as required. 
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e) Counter flanges for suction/ discharge nozzles along with fixing nuts, bolts and 
gaskets. 

 
f) Anchor bolts, nuts, seating steel works, shims etc. as necessary for mounting the 

pump-motor unit on civil foundations.  
 

g) Suitable vent (with valves)/ lifting/ handling attachments for the pump/ motor/ 
accessories. 

 
h) Suitable drain connections with isolating valves as applicable. 

 
i) Supply of first fill of lubricants with toping requirements for one year of operation 

after commissioning and handing over of equipment. 
 

j) Set of “Special” Tools & Tackles for Pumps and motors, if any. 
 

k) Erection and commissioning spares, “on as required” basis. 
 

l) Bidder shall provide various drawings, data, calculations, test reports/ certificates, 
operation and maintenance manuals, As-built drawings, etc. as specified and as 
necessary. 

 
m) Mandatory spares as specified in respective Data Sheet-A of this section. 

 
3.04.00 Services included in Bidder’s Scope: 
 
3.04.01 The pumps shall be guaranteed to meet the performance requirements specified vide 

Data Sheet -A and also for trouble free operation after commissioning. Schedule of 
performance guarantees (Section-IIIA) duly filled and signed shall be furnished with the 
bid. 

 
3.04.02 Pumps with Mechanical seal  shall be supplied with gland packing arrangement initially to 

site and gland packing arrangement shall be replaced by vendor with mechanical seal 
arrangement at site after commissioning of the pumps with gland packing. However 
Mechanical seal shall be dispatched along with main supply for this purpose. Shaft sleeve 
and any other item required for satisfactory operation of Mechanical seal after 
replacement at site shall be provided by the pump supplier without any cost implication to 
BHEL. 

 
3.04.03 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. 
 
3.04.04 After commissioning of pumps at site, site performance test for Noise, vibration and 

parallel running of pumps of all pumps for each unit/project shall be conducted by pump 
vendor at project site to ensure that the pumps meet the specified requirements. Pump 
vendor shall bring necessary instruments for conductance of site performance test.  
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 If the site performance is found not meeting the requirements in any respect as specified, 
then the equipment shall be rectified or replaced by the vendor, without any commercial 
implication to BHEL 

 
Note: Applicability of conducting PG test at site by vendor as per above clause 
shall be applicable if indicated in Section-1A. 

  
 If conductance of PG test of pumps at site for Noise, vibration and parallel running of 
pumps of all pumps for each unit/project is not in bidders scope and same is conducted 
by BHEL/ customer. In such cases also, if the site performance is found not meeting the 
requirements in any respect as specified, then the equipment shall be rectified or 
replaced by the vendor, without any commercial implication to BHEL. 

  
3.04.05 Performance Guarantees for pumps shall stand valid till the satisfactory completion of 

performance testing by BHEL and its acceptance by purchaser / customer. 
 
3.05.00  Works excluded from Bidder’s Scope: 
 

a) All HT motors and those LT Motors which are specifically excluded. 
b) Civil foundation 
c) Suction/ discharge pipe works  
d) MCC/ Switchgear/Power supply 
e) Power and Control Cables, unless specifically specified in Electrical/ Systems 

portion of the specification. 
f) Erection of equipments. 

 
4.00.00 BID EVALUATION CRITERIA & LIQUIDATED DAMAGES FOR SHORTFALL: 
 
4.01.00  The bids received shall be evaluated for power consumption at inlet to the motors, in 

respect of pumps 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 =        Q X H X S 

        P x M x 367.2 
 

 Where Q = Rated capacity M3/hr 
   H = Rated TDH, MWC 
   P = Pump Efficiency 
   M = Motor Efficiency. 
   S = Specific Gravity of fluid handled 

 
4.02.00   The efficiencies for pumps and motors for arriving at benchmark power for Bid Evaluation 

shall be as indicated in Data Sheet A for various pumps. 
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No advantage shall be given to the bidder for Aux. Power quoted lower than the Bench 
mark values calculated with KW calculation formula at Cl. 4.01.00 above, considering the 
bid evaluation efficiencies for pump and motor as indicated in Data Sheet-A. However the 
bids shall be evaluated as above if the Aux. Power quoted are higher than Bench mark 
values. 

 
NOTE:  
1. Efficiencies for HT motors and LT motors not in bidder's scope, for bid evaluation 

purpose shall be taken based on the maximum value as furnished in Data Sheet A.  
2. During contract stage the Guaranteed power consumption of Pumps with BHEL 

supplied drives (HT/LT) for successful bidder shall be reworked by BHEL as below: 
 

Revised guarantee power consumption shall be as per KW calculation formula at Cl. 
4.01.00 above, where P = pump efficiency guaranteed by bidder and M = motor efficiency 
as per approved datasheet of the supplied HT/LT motor. 

 
4.03.00  Liquidated damages for shortfall in Guaranteed KW 
 

The above guaranteed power consumption shall be demonstrated by the successful 
bidder during performance testing at works/ site. 

 
For pumps with BHEL supplied drives, the power consumption shall be compared with 
the reworked guarantee power consumption, defined as per note no. 2 of Cl. 4.02.00 
above 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. 

 
5.00.00  TECHNICAL REQUIREMENTS: 
 
5.01.00   The pumps shall meet the technical requirements of Section-I as well as Section-II. In the 

event of any contradiction of Section-II with Section-I, the Section-I will prevail. 
 
5.02.00   The pumps shall be Electric motor driven. 
 
5.03.00   The Pumps shall conform to HIS. It is bare minimum requirement, however, any other 

equivalent or stringent standard is also acceptable, if, all the requirements of HIS are also 
met. 

 
5.04.00   The horizontal pumps shall be Horizontal split casing type with speeds not exceeding 

1500 RPM or as indicated in Data Sheet-A. 
 
5.05.00   No negative tolerance shall be permitted in rated capacity & TDH.  
 
5.06.00   No negative tolerance shall be permitted in efficiency at rated capacity. 
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5.07.00   The shut off head of pumps shall be more than pump rated TDH and percentage variation 
may vary depending on the specific speed of the pump as under: 

i. 10-15% for pumps of specific speed up to 1000 US units, 
ii. 15-20% for pumps of specific speed in the range of 1000 to 2000 US units, 
iii. 20-40% for pumps of specific speed in the range of 2000 to 4000 US units, 
iv. Above 50% for pumps of specific speed in the range of 4000 to 7000 US units. 

 
5.08.00 All HT motors and those LT motors which are not in bidder's scope of supply: bare motors 

only, shall be supplied as free issue by BHEL through BHEL, based on ratings and TS 
(Torque - Speed) curve selected and furnished by the bidders along with their un-priced 
bid. The responsibility for satisfactory operation for combined performance of pumps & 
motors shall rest with the bidder only as if, the drive motors also have been supplied by 
the bidder.  

 
  Couplings, base plate, foundation bolts, any other fittings, etc. as required shall be 

supplied by the bidders only. BHEL shall supply one number of each type of drive motors 
(where drive motor is not in bidder's scope of supply) for shop testing of pumps with job 
motors. All other motors shall be dispatched by BHEL directly to project sites. 

 
5.09.00 For all HT motor driven pumps, BHEL has envisaged vibration-monitoring system in their 

own scope. The bidder shall make provisions for mounting following on the pump/ pump 
shaft: 
• Purchaser’s probes in both DE/NDE bearings of pumps 
• Key slots on pump shaft and flat surface on bearing housing for mounting vibration 

measuring block with dimensions as specified in Data Sheet A. 
• Other components as finalized during detailing.  
• For mounting of above on the HT motors & specifically excluded LT motors, same 

shall be taken care by BHEL. 
 
5.10.00 The pumps shall be capable of developing the required 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 
continuous operation between 30% to 130% capacity.  

 
5.11.00 Selection of the pumps shall be such that the design point shall be met even with 

negative manufacturing tolerance. 
 
5.12.00 The total head capacity curve shall be continuously rising towards the shut off, the pumps 

shall preferably be non-overloading type and stable. 
 
5.13.00 The pumps shall be capable of running over the entire range of NPSH conditions required 

without any noise, vibration or cavitations. 
 
  The prevailing suction pressures for various pumps are indicated in Data Sheet-A for 

suitable mechanical design of pumps. 
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5.14.00 The pumps shall be of stiff shaft design. The minimum internal clearances should be 
sufficiently more than the maximum 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 shall be within vibration norms for testing as per American National 

Standard for 'Rotodynamics Pump' for Vibration Measurement and allowable values, Doc. 
ANSI/ HIS 9.6.4-2009. The applicable vibration limits for each pump, shall be indicated in 
the Technical Data sheet to be furnished by the successful bidder after award of LOI/ PO. 

 
  The noise level shall be limited to 85 dB at distance of 1.0M. 
 
5.16.00 Pumps of a particular category shall be identical and shall be suitable for parallel 

operation with equal load division. Components of identical pumps shall be 
interchangeable. 

 
5.17.00 After installation, the guaranteed values of noise, vibration and parallel operation of 

pumps shall be tested and verified. If the site performance is found not meeting the 
requirements in any respect as specified, then the equipment shall be rectified or 
replaced by the vendor, at his own cost. 

 
5.18.00 High reliability of the pumps is an essential requirement and therefore it gets weightage 

over its efficiency. It is therefore essential that the bidder choose a standard proven 
model from the range of pumps manufactured.  

 
5.19.00 The offered pumps shall be of proven design meeting the experience-qualifying 

requirement of their operation at two sites for a minimum period of one year or as 
specified in technical PQR. Any deviation to this criterion shall be suitably highlighted in 
the deviations schedule. 

 
5.20.00 The bearings shall be self-water lubricated, no external water supply shall be available. 

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 dirty/ not suitable for lubrication/ cooling, the bidder shall 
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. 

 
 
6.00.00 MANDATORY SPARES: 
 
6.01.00 Bidder to provide the Mandatory spares listed vide Data Sheet-A. Unit price of mandatory 

spares shall be furnished in price Schedule. 
 
6.02.00 Bidder shall include the cost of Mandatory Spares, unless specified otherwise in Sec-IA 

of the specification or NIT. 
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7.00.00 OTHER REQUIREMENTS: 
 
7.01.00 The quality of water handled by various pumps shall be as per Data Sheet-A. 
 
7.02.00 The materials of construction for various components specified are the minimum 

requirements 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, bearings, mechanical seal 

etc.) shall be subject to purchaser’s approval in the event of order. 
 
7.04.00 Painting for Pumps  

a) The surface of SS, Gun metal, brass, bronze and non-metallic component shall not be 
applied with any painting. 

 
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 inside the (indoor installation) building, a coat of red oxide 
primes of min. thickness DFT of 50 microns followed up with under coat of Synthetic 
Enamel paint of min. thickness DFT of 50 microns shall be applied. The top coat shall 
consist of two coats each of min. thickness DFT of 50 microns of synthetic enamel 
paint and thus total DFT shall be min. 200 microns. 
 

d) For all the steel surfaces exposed to (outdoor installation) atmosphere, a coat of 
chlorinated rubber based zinc phosphate primer of min. thickness DFT of 50 microns 
followed up with under coat of chlorinated rubber paint of min. thickness DFT of 50 
microns shall be applied. Then, intermediate coat consisting of one coat of chlorinated 
rubber based paint pigmented with Titanium di-oxide with min. thickness DFT of 50 
microns  and top coat shall consist of two coats each of min. thickness DFT of 50 
microns of chlorinated rubber paint shall be provided. Total DFT of paint system shall 
be min. 200 microns. 

 
7.05.00 It is mandatory for the bidder to submit along with the bid, the deviations if any – 

whether major or minor in the schedule of deviations only. In the absence of 
deviations listed in the “Schedule of deviations, the offer shall be deemed to be full 
conformity with the specification, “not-withstanding” anything else stated 
elsewhere in bidder’s offer. The implied/indirect deviations shall not be binding on 
the purchaser. 
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8.00.00 PERFORMANCE REQUIREMENTS 
 
8.01.00 Performance requirements for the pumps shall be as guided in Data sheet - A enclosed 

with Section-I. 
 
8.02.00 Pump(s) shall preferably be designed to have the best efficiency at flow within ± 10% of 

the specified duty point flow. The pumps shall be suitable for continuous operation at any 
point within the “Range of Operation” as stipulated in the Data Sheet - A attached with 
Section-I. 

 
8.03.00 Pump(s) shall preferably have a continuously rising head-capacity characteristics from the 

specified duty point towards shut-off point, the maximum being at shut-off to enable 
parallel operation. 

 
 Under all circumstances, the ‘range of operation’ of the pumps shall exclude any unstable 

operating zone of the head-capacity curve. 
 
8.04.00 Wherever specified in the Data Sheet - A, pumps of each category shall be suitable for 

parallel operation. The head vs. capacity, the BHP vs. capacity characteristics etc. shall 
be identical to ensure equal load sharing and trouble-free operation of any pump when 
the other pump(s) working in parallel with it trip. 

 
8.05.00 The pump set along with drive motor shall run smooth without undue noise and vibration. 

Acceptable vibration limits shall be guided by the HIS of USA. Refer clause 5.15.00 
above for permissible limits. 

 
9.00.00 DESIGN AND CONSTRUCTION 
 
9.01.00 Pump Casing 
 
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. Casing drain, as required, 
shall be provided complete with drain valves. It shall be provided with a connection for 
suction and discharge pressure gauge as standard feature. 

 
9.01.02 Pump design must ensure that the nozzles are capable of withstanding external reactions 

not less than those specified in API-610. 
 
9.01.03 In case where an expansion joint is located at pump discharge, the pump assembly will 

be subjected to an additional thrust which will be transmitted to the foundation. This 
additional thrust shall be taken into the consideration of pump design. 

 
9.02.00 Impeller 
 
9.02.01 The Impeller assembly shall be dynamically balanced and designed with critical speed 

substantially above the operating speed. 
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9.03.00 Wearing Rings 
 
9.03.01 Replaceable type wearing rings shall be furnished to prevent damage to impeller and 

casing. 
 
9.04.00 Shaft 
 
9.04.01 Shaft size shall be selected considering that the critical speed shall be away from the 

operating speed as recommended in applicable Code/Standard. The critical speed shall 
be at least 30% higher than the rated speed. 

 
9.05.00 Shaft Sleeves 
 
9.05.01 Renewable type fine finished shaft sleeves shall be provided at the stuffing 

boxes/mechanical seals. Length of the shaft sleeves must extend beyond the other faces 
of gland packing or seal end plate so as to distinguish between the leakage past Shaft 
and shaft sleeve and that past the seals/glands. 

 
9.05.02 Shaft sleeves shall be properly fastened to the shaft to prevent any leakage or loosening. 

Shaft sleeve assembly should ensure concentric rotation. 
 
9.06.00 Bearings 
 
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 sleeve/ball/roller type bearings shall be provided to take care of the radial 

loads. 
 
9.06.03 In case of sleeve type radial, axial thrust shall be absorbed in suitable hydraulic devices 

and/or thrust bearings. 
 
9.06.04 Bearings and hydraulic devices (if provided for balancing axial thrust) shall be of 

adequate design for taking the entire pump load arising from all probable conditions of 
continuous operation. Life of the bearings shall be guided by the design standard of the 
pump. Antifriction bearings of standard type, if provided, shall be selected for a minimum 
life 20,000 hrs. of continuous operation at maximum axial and radial loads at rated speed. 
Thrust bearing shall be capable of running continuously at maximum load. 

 
9.06.05 The bearing shall be oil/grease lubricated. Suitable lubricating arrangement for the 

bearings shall be furnished with the pump complete with all accessories like pump, filters, 
piping, fittings, valves, interlocking and supervising instruments etc. as necessary. The 
design shall be such that the bearing lubricant does not contaminate the liquid being 
pumped. 

 
9.06.06 Bearing housing for HT motor driven pumps shall have provision for mounting 

temperature measuring device. 
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9.06.07 Bearings of reputed makes are to be provided, same shall be indicated in Technical Data 

sheet to be furnished by the successful bidder after award of LOI/ PO, subject to 
acceptance of BHEL/ end customer, without any price implication to BHEL. 

 
9.07.00 Stuffing Boxes 
 
9.07.01 Stuffing box design shall permit replacement of packing without removing any part other 

than the gland. 
 
9.07.02 Stuffing boxes shall be sealed/cooled by the fluid being pumped/external clear water, as 

specified 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 included in the scope of supply. 

 
9.08.00 Mechanical Seals 
 
9.08.01 Mechanical seals (cartridge type) shall be provided if specified in the Data Sheet-A of this 

section. The pump supplier shall 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 piping 
system shall form an integral part of the pump assembly. 

 
9.08.02 When handling liquids near boiling point, suitable arrangement for external cooling shall 

be provided so as to prevent flashing at the seal faces. 
 
9.08.03 For the seals under vacuum service, the seal design must ensure sealing against 

atmospheric pressure, even when the pumps are not operating.  
 
9.08.04 Pumps with Mechanical seal  shall be supplied with gland packing arrangement initially to 

site and gland packing arrangement shall be replaced by vendor with mechanical seal 
arrangement at site after commissioning of the pumps with gland packing. However 
Mechanical seal shall be dispatched along with main supply for this purpose. The special 
tools (if any) required for above shall be arranged by bidder. 

 
9.08.05 Mechanical seals of reputed makes are to be provided, same shall be indicated in 

Technical Data sheet to be furnished by the successful bidder after award of LOI/ PO, 
subject to acceptance of BHEL/ end customer, without any price implication to BHEL. 

 
9.09.00 Drive Unit 
 
9.09.01 The pumps shall be driven by electric motor directly coupled as specified in the Data 

Sheet-A of this section. A heavy duty coupling along with coupling guard shall be 
provided between the pump and drive unit. 

 
9.09.02 Unless otherwise specified in Data Sheet-A of this section, drive unit power rating shall be 

the maximum of the following requirements. 
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a) 16% margin over the pump shaft input power at the rated duty point. 
 

b) 10% margin over the maximum pump shaft input power required within the ‘Range 
of Operation’. 

 
c) Pump shaft input power required considering the overloading of the pump assuming 

single pump operation in the event of tripping of one or more of the pumps operating 
in parallel. 
 

9.10.00 Coupling for pump & Motor Shaft 
 
9.10.01 The pump and motor shafts shall be connected with adequately sized flexible coupling of 

proven design with spacer to facilitate dismantling of the pump without disturbing the 
motor. Necessary coupling guard shall be provided. 

 
9.10.02 No. of coupling holes for joining coupling hubs shall be even in number and preferably in 

multiples of four. 
 
10.00.00 INSPECTION AND TESTING 
 
10.01.00 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. 

 
10.02.00 The Bidder shall carry out the following specific tests inspections to ensure that the 

equipment furnished lies in strict conformance with the specification and also in 
accordance with applicable codes/standards and good engineering practice. 

 
 a) Identification and Testing 
 

 i) All materials used for pump construction shall be of tested quality. Material 
shall be tested as per the relevant standard and test certificates shall be 
made available to the Owner. 

 
 ii) 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 to conduct 
random & independent PMI inspection on pump casing, shaft and impeller to 
ascertain the grade of material during inspection at vendor works. 

 
 iii) Tests for each pump included under this section shall include but not be 

limited to the following: 
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- The entire surface of the impeller / casing / diffuser castings shall be 
subjected to Dye Penetration Test as per ASTM Specification no.:1-165-
65. 

 
- Shaft coupling & other active components shall be subjected to Dye    

Penetration and Ultrasonic Tests. 
 

- Wearing rings, shaft sleeves shall be subjected to Dye Penetration Test. 
 

- Fabricated components of pumps shall be subjected to Dye Penetration 
test on weld. 

 
- Verification of material, witnessing of pouring, casting and inspection of 

finished fabricated/castings. 
 

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

- Inspection of pump shaft and verification of material. 
 
   -   Witnessing of NDT/review of NDT reports. 
 
   -  Static balancing test for impeller and dynamic balancing of complete   

rotating parts as per ISO- 1940 to grade 6.3 or better. 
 
   -  Complete Inspection of assembled pump. 
 
 b) Hydraulic Testing 
 
  The pump casing shall be hydrostatically tested at maximum of the following: 

i. 2 times the TDH (Total Dynamic Head) at rated capacity (or) 
ii. 1.5 times the shut-off pressure (or) 
iii. System Design pressure indicated in Data Sheet-A of Section-I.  
 
The HT pressure shall be maintained for a period of not less than 30 minutes.  
During testing there should not be any pressure drop & leakage. 

 
 c) Performance Test at Shop 
 

i) Each pump shall have to be tested to determine the performance curves of the 
pumps. These tests are to be conducted in presence of Owner’s 
representative as per the requirements 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 
capacity up to pump shut-off condition. A minimum of five combinations of 
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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 as specified in the annexure. After 
completion of performance test, all pumps shall be stripped down for 
inspection of internals. 

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

 
iv) NPSH tests are to be conducted for each type at 3% head drop conditions, if 

specified in the pump approved QP. 
 

v) All rotating components of the pumps shall be subjected to static and dynamic 
balancing tests. The assembled rotor will be subjected to dynamic balancing 
tests. 

 
vi) 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 equipment. 

 
10.03.00 Inspection of Mandatory/ Recommended spares shall be in line with approved QP for 

main supply. 
 
11.00.00 DRAWINGS/ DOCUMENTS DISTRIBUTION SCHEDULE  
 
11.01.00 After award of LOI, the successful bidder shall submit drawings/documents as per Data 

Sheet-C. 
 
11.02.00 The no. of drawings/documents to be submitted shall be as per Data Sheet-C. 
 
12.00.00 The various Sections-I’s & II’s along with Data Sheets attached in this specification 

together with the specification for Miscellaneous Pumps shall be complied with by the 
bidders. 

 
13.00.00  Bidder to submit all drawing/ documents in soft as well as hard copy in the event of order 

as per schedule indicated in section-IA. 
 
  Within one (1) week of receipt of BHEL comments a technical representative from 

Bidder’s works shall come for meeting with BHEL along with revised documents to 
resolve all issues and incorporate all comments in the soft copy here only for further 
submission to customer.  

 
  Further on receipt of customer’s comments on the documents a technical representative 

from Bidder’s works shall come for meeting with Customer to resolve all issues and 
incorporate all comments in the soft copy here only and further resubmission of same to 
Customer. The representative shall be available here till Category-I approval of all the 
drawings and documents. 
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14.00.00  Guarantee for all pumps shall at least remain valid for 18 months from the Unit 
commissioning date or as specified in NIT. 

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

a) Compliance certificate duly signed and stamped (enclosed at Section-IIIB). 
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). 
• Civil static & dynamic loads. 
• Foundation details. 

c) Guarantee Schedule duly signed and stamped (enclosed at Section-IIIA). 
d) Technical deviation schedule (if reqd.) (enclosed at Section-IIIC). 
e) Data for drive Motor (HT/LT- which is not in bidder's scope of supply - as applicable): 

Load torque speed curves of the pumps, selected motor rating, rpm, GD2 of driven 
equipment. 

f) Unpriced copy of the price bid shall be furnished along with the technical bid. 
 
  Apart from above no other Drgs./Docs./Data sheets etc. are required to be 

submitted at bid stage and even if furnished shall not be taken cognizance of. 
 

In case of any deviation from this technical specification, the same shall be 
indicated in the schedule of deviations as per Section-IIIC or NIT. In the absence of 
duly filled schedules it will be assumed that the bid strictly conforms to the 
specification. 
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DATA SHEET – C 
 

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

1.0  Drawings/documents submission schedule, shall be as per Section-IA.  
The successful bidder shall submit at least following drawings/ documents: 
 

1.1  Fully dimensioned outline general arrangement drawings of the pump and motor assembly. This drawing 
should include foundation base plate/sole plate details as applicable, civil foundation, anchor bolt 
details, loading data (Static and Dynamic), points of connections of external piping, cables and 
mounting of devices furnished by the supplier and details for Gap between Coupling Shafts, Float & 
details for axial/radial tolerance allowed etc. which are required for erecting agency during erection of 
pump. 
 

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

 
1.3  Technical datasheet as per Datasheet-B (Section-IIID) including characteristic curves of pumps showing 

the following: 
 

a) Flow Vs Head 
b) Flow Vs Power 
c) Flow Vs Efficiency 
d) Flow Vs NPSHR/ minimum submergence 
 

1.4 QAP for pump and QAP for motors (if applicable). 
 

1.5 GA, Datasheet, Curves etc. for drive motor (as applicable). 
 

1.6 Operation and maintenance manual. 
 

1.7 Lubrication arrangement drawings for external lubrication (if applicable). 
 

1.8 PG test procedure as per clause 3.04.04 (if applicable). 
 

1.9 Motor type test document (if applicable). 
 

2.0   Within the stipulated time period as per vendor’s drawings/ documents schedule as per NIT, the O&M 
Manual comprising of minimum following shall be submitted: 
a) Drawings of components & details as deemed necessary. 
b) Instruction manual for erection, operation & maintenance. 
c) Storage instruction. 

 
3.0  Before dispatch of the equipment the bidder shall furnish the following. 

a) Material test certificates. 
b) Shop test reports & certificates. 
c) Fulfilment of packing instructions as indicated in Section-IA of this specification. 

 
4.0  Distribution of drawings / documents for all projects: 

 
The no. of copies of drawing/ documents to be submitted by the successful bidder, after the award of the 
contract shall be as per Section-IA or as specified in NIT. 
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VOLUME: -- SECTION: IIIA Sheet 1 of 1
SPEC. REV. NO. 02 DATE:

Following parameters are guaranteed for following pumps

SI. No. Pump Description

(M3/Hr) (MWC)
Horizontal pumps

1 #DMCW PUMPS
2 #ACW PUMPS

Note: 1 #

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL

73

SCHEDULE OF PERFORMANCE GUARANTEES
NTPL 2X500 MW TUTICORIN -FGD PROJECT

PE-TS-483-100-N001, Rev-02

Guaranteed Power 
consumption at inlet to 

motor terminals

SPECIFICATION NO.:

(KW)

Guaranteed 
TDH

Pump 
RPM

Guaranteed 
Capacity

% %

Guaranteed
Pump Eff.

Motor Rating Motor 

GD2 

Value for 
HT motor 

only

76

21.06.2022

Guaranteed
Motor Eff.

(KW)

T/S Curve 
attached for HT 

motor

We the undersigned hereby undertake to meet the performance guarantees as listed in the table above on the conditions as elsewhere specified. Any variation of the specified conditions during 
official tests will be taken in account by the customer

Bid evaluation and LD is applicable for these pumps only as per clause 4.00.00 of Section-IIA, Data Sheet-A of Section-ID and clause 1.8 of Section IA of Technical 
Specification for pumps.

28
73
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VOLUME: -- SECTION: IIIB

COMPLIANCE CERTIFICATE REV. NO. 02 DATE:

a)

b)

c)

d)

e)

f)

g)

h)

i) All sub vendors shall be as per BHEL/CONSULTANT/CUSTOMER approved list. 

j)

k) Any special tools & tackles, if required, shall be in bidder’s scope. 

l)

m) All selected motor ratings have minimum  margins as per Datasheet A, Section ID.

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

QP/ test procedures shall be submitted in the event of order based on the guidelines given in the specification & QP 
enclosed therein. 

 QP will be subject to BHEL/ CONSULTANT/ CUSTOMER approval in the event of order & customer hold points for 
inspection/ testing shall be marked in the QP at the contract stage. Inspection/ testing shall be witnessed as per same apart 
from review of various test certificates/ Inspection records etc.

All drawings/data – sheets etc. to be submitted during contract shall be subject to BHEL/ CONSULTANT/ CUSTOMER 
approval. 

Tests for noise, vibration, parallel running etc. for pumps shall be conducted at site by Pump Vendor/BHEL as per cl. no. 
3.04.00 of Section-IIA and if the site performance is found not meeting the requirements in any respect as specified, than the 
equipment shall be rectified or replaced by the vendor, at his own cost.

All models offered have been supplied by bidder in the past and are meeting the experience qualifying criteria of 
BHEL/CONSULTANT/CUSTOMER  (viz. offered model is successfully operating in two separate stations for at least one 
year or as specified in technical PQR). Any deviation to this criteria shall be suitably highlighted in deviation schedule.

Any mandatory spares stated as not applicable, shall have to be supplied without any cost implication to BHEL in the event 
they are found to be applicable during detail engineering stage.

Prices for recommended spares (if any) for 3 years operation shall be furnished separately & not included in the base price. 

The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same included in the base price (If 
bidders reply to this is “No commissioning spares are required” and if some spares are actually required during 
commissioning same shall be supplied by bidder without any cost to BHEL).

TECHNICAL SPECIFICATIONS 
MISCELLANEOUS PUMPS

 NTPL 2X500 MW TUTICORIN-FGD 
PROJECT

PE-TS-483-100-N001, Rev.02

There are no other deviation with respect to specification other than those furnished in the ‘Schedule of Deviations’.

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and furnish same with the offer.

The offered materials should be either equivalent or superior to those specified. Also for components where material is not 
specified it shall be suitable for intended duty. All materials shall be subject to approval in the event of order.

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.

SPECIFICATION 
NO.:

21.06.2022

Bidder shall include the cost of Mandatory Spares, unless specified otherwise in Sec-IA of the specification or NIT.
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PROJECT: 
MISCELLANEOUS PUMPS

DATASHEET - B
SL. DESCRIPTION UOM PUMP

DATA

1.0 GENERAL

1.1 Desgination of the Pump

1.2 Manufacturer 

1.3 Model No.

1.4 No. of pumps Nos.

1.5 System Design Pressure Kg/cm2

1.6 Specific Gravity of fluid to be handled

2.0 PERFORMANCE PARAMETERS

2.1 Performance standard

2.2 Rated capacity. M3/hr

(No negative tolerance)

2.3 Total Dynamic Head (TDH) at rated MWC

capacity (No negative tolerance)

2.4 Shut off head MWC

2.5 Range of Operation of the Pump

a) Min.Flow M3/hr

b) Max.Flow M3/hr

2.6 The pumps offered have continuously

rising head capacity curves from the

duty point towards shut off point.

2.7 The pumps offered have stable rising H-

-Q curves within the "Range of Operation"

2.8 Pump rated speed RPM

2.9

2.9.1

a) Guaranteed at manufacturer's works mm/s

b) Guaranteed at site mm/s

2.9.2

a) Guaranteed at manufacturer's works microns

b) Guaranteed at site microns

2.10 Max. noise Level (Guaranteed at site) dB

2.11 Guaranteed Pump efficiency at %

rated head & rated capacity without

-ve tolerance

2.12 Power consumption

a) Guaranteed pump input power at KW

duty point

b) Guaranteed max. Pump input power KW

within range of operation.

c) Max. pump input power at shut off KW

d) Guranteed power at motor input KW

2.13 NPSH required at rated capacity MWC

3.0 DESIGN & CONSTRUCTION FEATURES

3.1 Type of pump  casing

3.2 Pump duty

3.3 Type of Impeller

3.4 Location

3.5 Pump suitable for parallel operation

3.6 Torque speed curve of the pump & drive

motor furnished for pumps with drive

motor rating of 100 KW and above.

3.7 Pump number of stages

Max.value of vibration on any pump /motor bearing w.r.t. velocity (Vrms) as per ANSI/ HIS 9.6.4 for speed > 600 RPM

Max.value of vibration on any pump /motor bearing w.r.t. peak to peak amplitude as per ANSI/ HIS 9.6.4 for speed <= 600 
RPM

-

Vibration measurements (2.9.2 is applicable in addition to 2.9.1 for Pumps with speed less than 600 RPM )
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PROJECT: 
MISCELLANEOUS PUMPS

DATASHEET - B
SL. DESCRIPTION UOM PUMP

DATA

3.8 Specific speed

N = RPM x (Flow in USGPM)1/2

(Head in Ft.)3/4

3.9 Minimum suction head required in MLC for

pump operation at maximum discharge

point within the 'Range of Operation'

specified (NPSHR at max. flow).

3.10 Whether pump is suitable/designed so

that pump internals can be attended

without disturbing suction and discharge

piping.

3.11 Type of coupling between pump & motor

3.12 Bearing (DE & NDE)

a) Type and manufacturer

b) Bearing no.

c) Type of lubrication

d) Design life (Hrs.)

3.13 Shaft Sealing arrangement

a) Type and manufacturer

b) Sealing liquid

c) Requirement of external water if any

i) Quality

ii) Quantity/ Pump M3/hr

3.14 In case separate oil/grease/water pump

or any such equipment required for

bearing lubrication/stuffing box gland

sealing,furnish full technical details of

these equipment and their drive.

4.0 MATERTIAL OF CONSTRUCTION (Indicate applicable code/ standard)

4.1 Casing

4.2 Impeller

4.3 Shaft

4.4 Shaft sleeves

4.5 Wear ring

4.6 fasteners

4.7 Gland

4.8 Lantern ring

4.9 Mechanical seals (faces)/

Gland packing

4.10 Base plate

5.0 CONNECTIONS AND OTHER DIMENSIONAL DETAILS

5.1 Impeller diameter mm

6.0 DRIVE DATA

6.1 Drive unit output at 50oC ambient condition KW/ P

7.0 INSPECTION & TESTING

7.1 Material test

7.2 Hydrostatic test pressure Kg/cm2

7.3 Hydrostatic test duration Min.

7.4 Performance test on pump at shop

7.5 Dyanamic balance test

8.0 WEIGHT AND LOADING DATA

8.1 Weight of the pump & drive assembly Kg

8.2 Weight of the heaviest piece to be handled Kg
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PROJECT: 
MISCELLANEOUS PUMPS

DATASHEET - B
SL. DESCRIPTION UOM PUMP

DATA

8.3 Size of base plate (length x width) mm

9.0 ADDITIONAL INFORMATION FOR VERTICAL PUMPS

9.1 Type of pump  

9.2 No. of stages for Vertical Turbine Pump Nos.

9.3 Bowl Head MLC

9.4 Bowl Efficiency %

9.5 Setting Length m

9.6 Column pipe OD X Thickness

9.7 No of column pieces Nos.

9.8 No of intermediate shafts Nos.

9.9 No of bearings Nos.

9.10 Type & make of Bearing

9.11 Sealing/lubrication arrangement of bearings

9.12 Capacity of overhead forced lubrication tank m3

9.13 Nos of forced lubrication pumps Nos.

9.14 Capacity of forced lubrication pumps m3/Hr
9.15 TDH of forced lubrication pumps MLC

mm X 
mm
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RATING (KW / A) 
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BOARD 

NO. 

CABLE 
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CONT
ROL 

CODE 

REMA
RKS 

LOAD 
No. 

VERIFICATI
ON FROM 
MOTOR 

DATASHEE
T (Y/N)  

KKS NO 

NAME 
PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 

S
T

A
N

D
B

Y
 

SIZE 
CODE 

NOs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)/ CUSTOMER 

 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

  : ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED) 

  PROJECT 
TITLE 2x500 MW NLC Tamil Nadu Power Ltd. 

NAME  
DATA FILLED UP ON 

 

SYSTEM  ELEVATOR SIGN.  DATA ENTERED ON  
DEPTT. / 
SECTION 

MAUX 
SHEET 1 OF 1 REV. 00 

DE’S SIGN. & DATE 
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CABLE SCHEDULE FORMAT ANNEXURE III

UNITCABLENO FROM TO PURPOSE

CABLE SCOPE 
(BHEL PEM/ 
VENDOR) REMARKS CABLESIZE PATHCABLENO

TENTATIVE 
CABLE 
LENGTH
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