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1.0

1.1 Volume I -  CONDITIONS OF CONTRACT

This consists of four parts as below:

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

Volume - I B :

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

Volume - I D :

1.2 Volume II - TECHNICAL SPECIFICATIONS

Technical requirements are stipulated in Volume II which comprises of:

Volume - II A : General Technical Conditions

Volume - II B : Technical specification including drawings, if any

1.2.1 Volume - II B :

This volume is sub-divided into following sections:

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

Section - B : This section provides “Project Information”

Section - C :

Section - D :

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

1.2.2 Volume - III  TECHNICAL SCHEDULES

2.0

SPECIFICATION

NO.:
PE-TS-394/395-100-N001

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.

The tender document contains three (3) volumes. The bidder shall meet the requirements of all the three 
volumes.

This part contains commercial conditions for erection and commissioning site work, as 
applicable.

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

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

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

Data sheet - B specifies data to be filled by the bidder (Data Sheet B is contained in Volume - 
III)
Data sheet - C indicates data documents to be furnished after the award of contract as per 
agreed schedule by the vendor (as applicable).

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,sec B7 in vol III.
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TECHNICAL SPECIFICATIONS

MISCELLANEOUS PUMPS VOLUME: IIB SECTION: A
SCOPE OF ENQUIRY REV. NO. 0 DATE: 30.10.14

1.0 SCOPE

1.1

2 X 800 MW GADARWARA STPP, STG
2 X 800 MW GADARWARA STPP, SG

1.2

a)

b)

1.3

1.4

1.5

1.6

2.0 GENERAL TECHNICAL INSTRUCTIONS

2.1

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. Replacement of gland packing with Mechanical Seal (If 
applicable) as per Cl. No. 2.0 of Section C1 & Cl. No. 9.08.04 of section D of this volume. 

For detailed scope of supply & services refer clause 3.00.00 of Standard technical Specification for Horizontal 
Centrifugal pumps specified under Section-D of this volume.

PE-TS-394/395-100-N001

This enquiry covers the design, manufacture, assembly, inspection and testing at manufacturer’s and/or his 
sub-contractors works, proper packing for delivery and installation checks and replacement of gland packing 
with Mechanical Seal arrangement (if applicable)  at site, PG Testing at site ( as specified in section C) for 
Miscellaneous Pumps along with mandatory spares complete with all accessories as per the requirements 
specified in this specification for following project.

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

The miscellaneous pumps covered under this specification shall be Horizontal pumps.

The miscellaneous pumps and drives covered under this specification for various projects are as per 
Annexure I. HT drives, wherever applicable and irrespective of motor ratings, shall be issued free of cost by 
BHEL. The details of pumps with HT drives shall be as per Annexure II.

NOTE:-
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 bidder's offer for that Project/Group.

SPECIFICATION

NO.:

All pumps for above projects (Gadarwara TG & Gadarwara SG) may be combined together for bid 
evaluation if stated in NIT. 

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.

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.

Electrical scope between BHEL and Vendor for Miscellaneous pumps and drives of this specification shall be 
as per annexure I of section C-2 of this volume.
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PE-TS-394/395-100-N001SPECIFICATION

NO.:

2.2

2.3

2.4

2.5

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

In case of any deviation from this technical specification (Vol.IIB) and General Technical Conditions 
(Vol.II A), the same shall be indicated in the schedule of deviations enclosed in Vol.III.  In the absence 
of duly filled schedules it will be assumed that the bid strictly conforms to 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.
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Annexure I

List of Miscellaneous Pumps and drives for :

A. 2 X 800 MW GADARWARA STPP, STG

SI. No. Pump Description Total Qty. Type of Pumps
Horizontal Pumps (Group I)

1 DMCW TG Aux's Pumps 6 nos. Horizontal
2 ACW Pumps 6 nos. Horizontal
3 ACW Additional Pumps 3 nos. Horizontal

B. 2 X 800 MW GADARWARA STPP, SG

SI. No. Pump Description Total Qty. Type of Pumps
Horizontal Pumps (Group I)

1 DMCW SG Aux's Pumps 4 nos. Horizontal

PE-TS-394/395-100-N001SPECIFICATION

NO.:
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MISCELLANEOUS PUMPS VOLUME: IIB SECTION: A
SCOPE OF ENQUIRY REV. NO. 0 DATE: 30.10.14

Annexure II

Horizontal Pumps (Group I)
1 DMCW TG Aux's Pumps 
2 ACW  Pumps 

PE-TS-394/395-100-N001

Following HT drives for 2 X 800 MW GADARWARA STPP, irrespective of Motor ratings shall 
be issue free, by BHEL:

SPECIFICATION

NO.:
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SECTION B

PROJECT INFORMATION

PE-TS-394/395-100-N001SPECIFICATION
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TECHNICAL SPECIFICATIONS

VOLUME: IIB SECTION: C
MISCELLANEOUS PUMPS REV. NO. 0 DATE: 30.10.14

SECTION C

SPECIFIC TECHNICAL REQUIREMENTS

C1: SPECIFIC TECHNICAL REQUIREMENTS FOR PUMPS

C2: SPECIFIC TECHNICAL REQUIREMENTS FOR MOTORS

PE-TS-394/395-100-N001SPECIFICATION

NO.:



TECHNICAL SPECIFICATIONS
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SECTION C1

SPECIFIC TECHNICAL REQUIREMENTS FOR PUMPS

PE-TS-394/395-100-N001SPECIFICATION

NO.:



TECHNICAL SPECIFICATIONS

VOLUME: IIB SECTION: C1
MISCELLANEOUS PUMPS REV. NO. 0 DATE: 30.10.14

1.0 SPECIFIC  TECHNICAL REQUIREMENTS:

DELIVERY:

2.0

2.1

2.2

3.0

3.1

3.1.1

3.1.2
3.1.3

MDCC after final inspection shall be provided to vendor on the basis of following:-

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

Photograph of each box in open & closed condition.

Bidder to include handling instructions in engineering drg/doc 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 in contract stage by 
BHEL/Customer

Important Note:-

SPECIFICATION

NO.:

Delivery of miscellaneous pumps shall be as per NIT requirement.

PE-TS-394/395-100-N001

Horizontal Pumps with Mechanical seal shall be supplied with gland packing arrangement 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 despatched alongwith 
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.

Horizontal Pumps:

Sucessful bidder(vendor) to demonstrate Vibration, Parallel operation and Noise level at site (at rated duty 
points) for each Horizontal Pump. Vendor to bring necessary instrumentation for the same at site.
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SECTION C2

SPECIFIC TECHNICAL REQUIREMENTS FOR MOTORS

PE-TS-394/395-100-N001SPECIFICATION

NO.:
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TECHNICAL SPECIFICATIONS

VOLUME: IIB SECTION: D
MISCELLANEOUS PUMPS REV. NO. 0 DATE: 30.10.14

SECTION D

STANDARD TECHNICAL SPECIFICATIONS

D1: STANDARD TECHNICAL SPECIFICATIONS FOR PUMPS

D2: STANDARD TECHNICAL SPECIFICATIONS FOR MOTORS

PE-TS-394/395-100-N001SPECIFICATION

NO.:



TECHNICAL SPECIFICATIONS

VOLUME: IIB SECTION: D1
MISCELLANEOUS PUMPS REV. NO. 0 DATE: 30.10.14

SECTION D1

STANDARD TECHNICAL SPECIFICATIONS FOR HORIZONTAL PUMPS NO. PE TS-179-06

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

DATA SHEET A  ALONGWITH LIST OF MANDATORY SPARES & 
WATER ANALYSIS

DATA SHEET C

QUALITY PLAN

PE-TS-394/395-100-N001SPECIFICATION

NO.:































SPECIFICATION NO.:
 PE-TS-394/395-100-N001

REV. NO.: 00 DATE : 30/10/2014

VOLUME : II B SECTION : D

Sl. No. DESCRIPTION DMCW TG AUX'S PUMPS DMCW SG AUX'S PUMPS ACW Pumps ACW Additional Pumps

1.0 SERVICE

1.1 Total no. of pumps for Project 6 4 6 3

1.2 No. of working & standby pumps (2W+1S) per unit (1W+1S) per unit (2W+1S) per unit (2W+1S) for station

1.3
Liquid Handled (ref. water analysis enclosed 
herein)

PH corrected DM Water PH corrected DM Water Clarified water Clarified water

1.4 Location (Indoor / Outdoor) Indoor Indoor Indoor Indoor

1.5 Duty Continuous Continuous Continuous Continuous

1.6 No. of pumps working in parallel 2  - 2 2

1.7 Specific gravity 1 1 1 1

1.8 System design pressure (kg/sqcm) 10 12 7 7

2.0 DESIGN PARAMETERS
2.1 Design capacity each, M3/hr 1150 500 1700 300

2.2 Total dynamic head (MWC) 44 64 16.5 25

2.3 Suction Pressure(MWC) 32 32 19 17

2.4 Design Temperature (°C) 60 60 60 60

2.5 Maximum permissible speed of pump (RPM) 1500 1500 1500 1500

2.6
Max. limit on shut off head Corresponding to 
pump TDH (MWC) at 52.5 Hz

Not to exceed 65 MWC Not to exceed 85 MWC Not to exceed 48 MWC Not to exceed 50 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 Between 

Bearing Pump
Horizontal centrifugal type Between 

Bearing Pump
Horizontal centrifugal type Between 

Bearing Pump
Horizontal centrifugal type Between 

Bearing Pump
3.2 Impeller type Closed Closed Closed Closed

3.3 Casing type  Axial split type Axial split type Axial split type Axial split type 

3.4 Coupling type Flexible type Flexible type Flexible type Flexible type

3.5 Sealing arrangement
Gland packing initially & Mechanical 

seal finally after commisioning
Gland packing initially & Mechanical 

seal finally after commisioning
Gland packing Gland packing

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

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

3.8
Drain Plugs, vent, lifting lugs, priming connection

4.0 MATERIALS OF CONSTRUCTION    

4.1 Casing ASTM A-351 CF8M ASTM A-351 CF8M 2.5% Ni CI to IS 210 Gr. FG 260 2.5% Ni CI to IS 210 Gr. FG 260

4.2 Impeller ASTM A-351 CF8M ASTM A-351 CF8M Bronze to IS 318 Gr. I/II or  SS316 Bronze to IS 318 Gr. I/II or  SS316

4.3 Shaft SS-316 SS-316 SS-316 SS-316

4.4 Shaft Sleeves SS-410 SS-410 SS-410 SS-410

4.5 Impeller Wearing rings SS-316 SS-316
High leaded Bronze to IS-318 Gr.V/ 

SS-316 (in case of SS impeller)
High leaded Bronze to IS-318 Gr.V/ 

SS-316 (in case of SS impeller)

4.6 Wetted fasteners SS 304 SS 304 SS 304 SS 304

4.7 Fasteners (others) High tensile Steel High tensile Steel High tensile Steel High tensile Steel

4.8 Gland/Seal Cover ASTM A-351 CF8M ASTM A-351 CF8M 2.5% Ni CI to IS 210 Gr. FG 260 2.5% Ni CI to IS 210 Gr. FG 260

4.9 Lantern Ring SS 316 SS 316 Bronze Bronze

4.10 Mech. seal Manufacturer standard Manufacturer standard - -

4.11 Gland Packing PTFE/ Grafoil PTFE/ Grafoil Asbestos (Teflon impregnated) Asbestos (Teflon impregnated)

4.12 Base Plate

4.13 Stuffing Box ASTM A-351 CF8M ASTM A-351 CF8M 2.5% Ni CI to IS 210 Gr. FG 260 2.5% Ni CI to IS 210 Gr. FG 260

4.14 Casing Wearing rings (If applicable) SS 304 SS 304 SS 304 SS 304

4.15
Connecting Pipe material (for deciding 
counterflange material)

Carbon Steel  as per IS:2062, 
Plates rolled & welded as per IS 

3589

Carbon Steel  as per IS:2062, 
Plates rolled & welded as per IS 

3589

Carbon Steel  as per IS:2062, 
Plates rolled & welded as per IS 

3589

Carbon Steel  as per IS:2062, 
Plates rolled & welded as per IS 

3589

5.0 MANDATORY SPARES 

5.1 Complete Set (Pump & Motor) - 1 Complete Set (Pump & Motor) - -

5.2 Fasteners 1 Set - 1 Set 1 Set 

5.3 Sleeve nuts & O Rings 1 Set 2 sets of each type & size 1 Set 1 Set 

5.4 Gland/ Gland packing 2 Sets 2 sets of each type & size 2 Sets 2 Sets 

5.5 Impeller 1 Set 1 No 1 Set 1 Set

5.6 Bearings for pumps 2 sets 1 set of each type & size 2 sets 2 sets
5.7 Shaft 1 Set 2 Nos 1 Set 1 Set
5.8 Thrust Bearings 2 sets 1 set of each type & size 2 sets 2 sets
5.9 Shaft sleeve 1 Set 2 sets 1 Set 1 Set

5.10 Complete coupling (Pump & Motors) 1 set 1 set of each type & size 1 set 1 set

5.11 Casing Wearing rings 2 sets 2 sets 2 sets 2 sets

5.12 Impeller Wearing rings 2 sets 2 sets of each type & size 2 sets 2 sets

5.13 Mechanical Seal (Both DE & NDE) 1 set 1 complete set & size N.A. N.A.

5.14 Motor of each type & rating N.A. - N.A. 1 set

5.15 Motor Bearings N.A. 2 sets of each type & size N.A. 2 Sets

6.0 BID EVALUATION RATE
6.1 Bid evaluation rate Rs. 2.0 Lacs/KW Rs. 2.0 Lacs/KW Rs. 2.0 Lacs/KW Rs. 2.0 Lacs/KW

Required

MISCELLANEOUS PUMPS (HORIZONTAL)

DATA SHEET - A

2 X 800 MW Gadarwara STPP, Stage-1                        

HORIZONTAL PUMPS (GROUP-I)

PROJECT/PACKAGE

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

Motor rating (at 50 deg. C ambient) shall be either 10% above the maximum power requirement at any condition of the entire characteristic curve of 
the pump (viz. 0-130%) or 16% extra of the power required at the design point, whichever is maximum.

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

2 X 800 MW GADARWARA STPP, STAGE-1                                                     

no negative tolerance 

 no negative tolerance 

HIS 
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SPECIFICATION NO.:
 PE-TS-394/395-100-N001

REV. NO.: 00 DATE : 30/10/2014

VOLUME : II B SECTION : D

Sl. No. DESCRIPTION DMCW TG AUX'S PUMPS DMCW SG AUX'S PUMPS ACW Pumps ACW Additional Pumps

MISCELLANEOUS PUMPS (HORIZONTAL)

DATA SHEET - A

2 X 800 MW Gadarwara STPP, Stage-1                        PROJECT/PACKAGE

2 X 800 MW GADARWARA STPP, STAGE-1                                                     

6.2
Maximum permissible efficiency for Bid 
evaluation 

6.2.1 Pump Efficiency 86 84 86 84

6.2.2 Motor Efficiency 93 94 93 91

Notes :
1

2

3

4

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 key slots of dimensions 30mm Lx15 mm W x3 mmD on each pump shaft or some 
other suitable location which shall be confirmed during detail engineering by BHEL.

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

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.



CLAUSE NO. PROJECT INFORMATION 

RAGHUNATHPUR THERMAL POWER PROJECT
PHASE-II (2X660 MW) 

STEAM GENERATOR PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI 

BID DOC. NO.:  
CS--9575/9571/0370/0360/9586-102-2

PART-A 
SUB-SECTION-II 

PROJECT 
INFORMATION 

PAGE 10 OF 19 

ANNEXURE-A-III 
PAGE 3 OF 3 

 ANALYSIS OF DM WATER TO BE USED FOR MAKE-UP 
WATER TO CONDENSER

Sl.  No. Characteristics Value 

1.  Silica (MAX.) 0.02 ppm as SiO2

2.  Iron as Fe Nil 

3.  Total Hardness Nil 

4.  pH Value 6.8-7.2 

5.  Conductivity Not more than 0.1 micro mhos / cm 
excluding the effects of free CO2

   

pH for passivated DM water shall be 8.5 to 9.5

WATER ANALYSIS FOR DM WATER
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TECHNICAL SPECIFICATIONS

VOLUME: IIB SECTION: D2
MISCELLANEOUS PUMPS REV. NO. 0 DATE: 30.10.14

SECTION D2

STANDARD MOTOR SPECIFICATION

STANDARD QUALTY PLAN FOR MOTORS

PE-TS-394/395-100-N001SPECIFICATION

NO.:
















































