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1.0 SCOPE OF SUPPLY 
 

The intent of this specification is to cover Design, Engineering, Manufacturing, 
shop testing and supply of High Pressure Pump with motor & Accessories for    
2nd Pass RO System (BWRO). 
 
The scope shall include but not limited to the following: 
 
a) High pressure pump (Vertical) with common base frame for pump & motor 

assembly along with accessories. 
b) 1 Set of commissioning spares  
c) 1 Set of mandatory spares  
d) 1 Set of recommended spares for 3 years O & M (optional).  

 
 

1.1 Items though not mentioned, but needed to make the system complete as 
stipulated under these specifications are also to be furnished unless otherwise 
specifically excluded. 

 
1.2   In case of any deviation, the Bidder shall indicate the same, clause by clause in 

the deviation schedule. In the absence of the same it will be construed that the 
bid confirms strictly to the specification. 

 
1.3 The inspection at bidder’s / Sub vendor’s work before dispatch of all equipment 

shall be carried out as per agreed QAP. The inspection at bidder’s work before 
dispatch shall be carried out by BHEL / BHEL Authorized agency / Customer / 
Jointly by Customer & BHEL before dispatch.  

 
1.4 The order of priority of this specification is as follows: 

- Technical requirement / Equipment Specification,  
- General design requirements 

 
1.5 The material shall be dispatched to stores department - BHEL / BAP / Ranipet, 

Tamil Nadu. The quality plan (QAP) formats will be given by the customer after 
ordering  

 

Note: The Pump flange drilling standard shall be as per ANSI B 16.5, Cl. # 300.  If there 
is any deviation of flange drilling class (HP pump suction flange, etc,) shall be 
informed in advance by the bidder. 
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2.0 EQUIPMENT SPECIFICATION: 

 
2.1 GENERAL 

 

1) Equipment  : High Pressure pump with motor and accessories 

2) Application    : Pumping feed water to RO membrane 

3)     Surrounding   : Dusty, humid atmosphere 

4)  Installation   : Indoor            

5)     Ambient Temperature : 50 Deg.C Maximum & 5 Deg.C Minimum 

6)  Operation    : Continuous 

 
2.2 HIGH PRESSURE PUMP: 

 
1) Fluid Details 

- Medium handled   : RO Permeate Water 

- pH    : 3 to 10 

- Specific gravity  : 1.00 

- TDS    : 500 ppm (Maximum) 

- Chloride   : 300 ppm (Maximum) 

- Temperature  : 20 to 35 Deg.C 

 
 2) Design Details 

- Duty point flow   : 89 M3/hr.       

- Pump Discharge Head : 140 MWC    

- Suction Head  : 1 bar Flooded 

- NPSH Required   : Vendor to specify 

- Efficiency    : Best possible (Minimum 70%) 

- Speed    : < 3000 rpm 

- Operation                         : The pump shall be suitable for varying speed 
operation through VFD from 1600- 3000rpm to meet 
the different duty point condition. Supplier to provide 
performance curve for the above range to the steps 
of 200 rpm  

 
3) Construction Details 

- Type     : Vertical, centrifugal, Multistage 

- Impeller type   : Closed 

- Shaft seal    : Mechanical seal, API Plan -11 

- Support   : Foot 

- Coupling type   : Flexible (spacer type) 

- Bearing type   : Antifriction (SKF / FAG) 
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- Lubrication   : Self-lubricated 

- Operating range   : 30 – 120% of rated flow 

- Pump Characteristic : Non-overloading type & stable 

- Shut-off head   : About 15% more than the rated head 
 

4) Construction Details 

- Casing     : SS 316 

- Impeller    : SS 316 

- Shaft     : SS 316 

- Shaft sleeve  : SS 316 

- All other vetted parts : SS 316 

- Fasteners    : SS 316 

- Shims    : SS 316 

 
3.0 ELECTRIC MOTOR: 
 

Refer to Spec No.: ROS:4212, Rev:00 enclosed separately with  this    
specification 

 

4.0    GENERAL DESIGN REQUIREMENTS  
 

1) Only latest revision of standard shall be used 

2) All the rotating equipment noise level shall be < 85dBA measured at 1 mtr 
distance from the equipment. 

3) All fasteners shall be of SS 316.   

4) Customer’s inspection at Bidder’s works is applicable for specified components 
as per the approved QP /spec. 

 

4.1 CENTRIFUGAL PUMPS: 
 

1) The maximum efficiency of the pumps shall be preferably within +10% of the 
rated design flow indicated in the data sheet. 

2) Total head capacity curve shall be continuously rising from the operating point 
towards shut-off without any zone of instability and with a minimum shut off head 
of 15 % more than design head. 

3) Pumps of a particular category shall be identical and shall be suitable for parallel 
operation with equal load division. 

4) Components of identical pumps shall be interchangeable. 

5) The noise level shall not exceed 85dBA at a distance of 1m from the equipment. 

6) The pump shall be capable of starting with discharge valve fully open and close 
condition 
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7) Continuous motor rating at 50 deg.C ambient shall be at least 10% above the 
maximum load demand of the pump in the entire operating range to take care of 
the system frequency variation. 

8) The critical speed of the pumps shall be well away from the operating speed and 
in no case less than 130% of the rated speed. 

9) The vibration level must be within the satisfactory zone as per ISO 10816-3:1998 
(E) for machines group : 3 standard for rigid supported base with zone boundary 
B/ C  

10) Tolerance on pump guaranteed efficiency and rated head for the rated flow shall 
be plus or minus 3%. 

 

5.0  PAINTING 
 

5.1 GENERAL 

a) All the Equipment and steel structures shall be protected against external and 
internal (if any) corrosion by providing suitable painting as described below 
unless otherwise specified elsewhere. However, the surfaces of stainless steel, 
Galvanized steel, Gunmetal, brass, bronze, UPVC pipes, HDPE pipes and non-
metallic components shall not be applied with any painting.  

 
b) All painting shall be carried out in conformity with the paint manufacturer's 

recommendation. 
 
c) Applicable Codes and Standards: 

 DIN 2403 : Indication of pipe-lines according to flowing material 
DIN 4762 : Surface roughness 
ISO 8503 : Surface Roughness 
DIN 8201 : Part 1-9 tight blasting agents 
DIN 50976 : Corrosion protection, hot dip batch galvanizing of single parts,        

                 requirements and testing.  
DIN 55928 : Part 1-9 corrosion protection of structural steel work through    

                               protective coatings and topcoats.  
ISO 8501 : Preparation of steel substrates before application of paints and 

                                associated products. 
ISO 12944 : Paints and varnishes-corrosion protection of steel structures by 

       protective paint systems. 
ISO 8501-1 : Preparation of steel substrates before application of paints and  

       related products. 
  RAL  : Colour card    
 
d) Galvanizing work shall confirm in all respects to ISO 1461 or equivalent 

standards and shall be performed by the hot dip process unless otherwise 
specified. 

e) All painting shall be performed according to ISO 12944. The durability of all 
painting shall be “High” which corresponds to 15 years. 



  

SPECIFICATION FOR 
HP PUMP WITH  MOTOR & ACCESSORIES 

 

SPEC.NO.ROS:6200 
 

REV.: 01 
 

Page 6 of 16 

f) No painting or filler shall be applied until all repairs, hydrostatic test and final 
shop inspection are completed. 

g) All paints, when applied in a normal full coat, shall be free from runs, sags, 
wrinkles, patchiness, brush marks. 

 
5.2 CLEANING AND SURFACE PREPARATION 

 
Prior to blasting, areas have to be cleaned from oil, grease, paint residues, 
splatters, welding splashes and welding slag using a suitable aqueous degreaser 
or solvent for more severe grease contamination.  The cleaning should be to 
provide a “water break free surface” 
 

Sharp edges have to be rounded off. 
 

Contaminations caused by salts, acids and alkali solutions shall be eliminated by 
rinsing with water up to a pH value of 6-8. Soluble salt contamination is to be 
tested using universal indicator paper strips prior to continuation with the 
blasting. 
 

5.3 PROTECTIVE COATING 
 

As soon as the painting items have been cleaned, within four hours of the 
subsequent drying they will be coated with suitable anti-corrosion protection. 
Immediately after the protective coating all vessels and pipes will be suitably 
sealed off by discs or caps or approved alternatives to prevent ingress from the 
surrounds.  
 

No painting or filler shall be applied until all repairs, hydrostatic test and final 
shop inspection are completed. 
 

All painting works (including surface preparation) on piping or equipment at site 
shall be commenced only after the required tests have been completed. 
 

Prior to painting, proper care shall be taken to protect nameplates, lettering, 
gauges, sight glasses, light fittings and similar such items, to ensure that these 
are in no way defaced or damaged during the work 
 

All primers shall be well marked into the, particularly in areas where pitting is 
evident, and the first priming coat shall be applied as soon as possible after 
cleaning. The paint shall be applied as per manufacturer's recommendations. 
 
All paints, when applied in a normal full coat, shall be free from runs, sags, 
wrinkles, patchiness, brush marks. 
 
Dry film Thickness: Each coat of paints will be allowed to harden before the 
next is applied as per manufacturer's recommendation. The requirements for the 
dry film thickness (DFT) of the paint and materials to be used for different items 
will be as per the "schedules of finishes indicated below. 
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5.4   PAINT COATING SYSTEMS AND SCHEDULE OF FINISHES 
 

Sl.
No. 

 

Surface Location 
 

Temp 
Deg.C 

Surface 
Preparation 

Coating 
System 

No.of 
Coats 

Generic Type 
DFT 

per coat 
(µm) 

Total DFT 
(µm) 

1 
Structural steel works, 
piping, vessels, tanks 
INDOOR 

Up to 120 SA 2.5 
Primer 1 Zinc - Epoxy 80 

160 
Finish 1 Epoxy High Solid 80 

2 
Structural steel works, 
piping, vessels, tanks 
OUTDOOR 

Up to 120 SA 2.5 

Primer 1 Zinc - Epoxy 80 

290 Intermediate 1-2 Epoxy High Solid 2 x 80 

Finish 1 
2Component 
Polyurethane 

50 

3 
Pumps, motors, other 
equipment  
INDOOR 

Up to 120 SA 2.5 
Primer 1 Zinc - Epoxy 80 

180 
Finish 2 Epoxy High Solid 2 x 50 

4 
Pumps, motors, other 
equipment  
OUTDOOR 

Up to 120 SA 2.5 

Primer 1 Zinc - Epoxy 80 

240 Intermediate 1 Epoxy High Solid 110 

Finish 1 
2Component 
Polyurethane 

50 

5 

Steel surfaces 
permanently in contact 
with water also river 
water splash zone 

Up to 60 SA 2.5 
Prime and 
Finish coat in 
One 

1 
Glass flake 
reinforced High 
Solid Epoxy 

500 500 

6 
Plant / cooling water 
pipes 

GRP or steel lined concrete pipes with cathodic protection and coating according to AWWA C203  
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 6.0   PERFORMANCE GUARANTEE  
 
          The pump & motor supplied shall be guaranteed for a minimum period of 12 

(twelve) months from the date of successful commissioning of the plant (or) 18 
months from the date of receipt of all materials at site, whichever is earlier.       
The date of receipt of last item at site will be reckoned for this purpose. 
 
Any part which proves defective either in design, materials / and / or manufacture 
within the above guarantee period shall be replaced at free of cost to the owner 
at site and the provision of this clause shall apply to the portions of the plant so 
replaced or renewed until the expiration of the guarantee period or from the date 
of replacement whichever is later.  
 

7.0     SPARES 

The bidder shall provide the list of commissioning spares and it shall be delivered 
along with the main supply well in time before the start-up & commissioning of 
the plant. The commissioning spares list is indicated in this section. Over and 
above any if required, are also to be provided by the bidder. 

 
Additional requirements for trouble free commissioning of the equipment / system 
shall also be included in the list.  The price for the commissioning spares shall be 
included in the main supply and the list shall be provided along with the bid, this 
price will be included for bid evaluation. Any unutilized commissioning spares 
shall be handed over to the Customer.  
 
In addition to this, bidder shall provide 3 years recommended O&M spares list 
with price separately along with the bid. Customer reserves the right to buy any 
of the recommended spares as considered necessary by them during later stage. 
The price of recommended spares will not be considered for bid evaluation.  
 
The prices of recommended spares shall be consistent with those of the 
mandatory spares.  The validity of prices for these spares shall be up to 1 year 
from the date of handing over & taking over of the plant. 

 

7.1 Commissioning Spares:  
 

Sl.No. Item Description Qty. Remarks 

1 Mechanical seal for Pumps 1 Sets 
For each type / size / rating of 
pump 

2 
Spacer coupling with fasteners 
for  HP Pump & Motor 

1 Set  

3 Any other specific requirement  Bidder to include 
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7.2      Recommended Spares for 3 Years O&M:  

The bidder shall indicate the list of recommended O&M spares for the first three 
years of normal operation as per the format in Annexure-2 
 

7.3 Mandatory Spares: 

           The mandatory spares shall be delivered along with the main supply. The Cost of 
mandatory spares shall be indicated separately and the same is considered for 
Bid Evaluation.  

 
 The list of spares for the Vertical multistage centrifugal pumps is given below:- 

 

SL. 
NO. 

Name of Items Unit QTY. 

1) Impeller with nuts & other accessories Set 1 set of each type & size 

2) Wearing rings - Impeller (If applicable) Set 2 set of each type & size 

3) Wearing rings - Casing (If applicable)  Set 2 set of each type & size 

4) Shaft Set 1 set of each type & size  

5) Shaft Sleeves Set 2 sets of each type & size 

6) 
Coupling, spacer coupling  between Pump & 
motor, bushes, pins with all fasteners & 
coupling guards as applicable 

Set 1 sets of each type & size  

7) Pump bearings Set 1 sets of each type & size 

8) Mechanical seal Set 1 set of each type & size 

 

8.0    DOCUMENTATION:  
 

The documentation during bid and post order stage shall meet the following 
requirements. 
 

1. All documents and drawing shall be submitted in English 
2. Hard copies of all documents and drawings during bid stage to be submitted in 

duplicate. 
3. Hard copies of all documents for approval shall be submitted in triplicate. 
4. Hard copies of all final documents, drawings, manual etc., shall be submitted in 

bound folder in duplicate. 
5. Soft copies of all final documents in MS word / MS office in the form of CD –1 set 
6. Soft copies of all final calculations in MS excel/ MS officer in the form of CD–1set 
7. Soft copies of all final drawings in Auto Cad, latest version in the form of CD-1set 
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8.1 DOCUMENTS ALONG WITH BID: 

The following drawings / documents are to be enclosed along with the bid for 
scrutiny. 
  

1. Pump performance curves                    

2. Filled up data sheets as called in the specification – Annexure -1   

3. Typical Quality Plan. 

4. Details called in LT Motor specification. 

5. Deviation schedule duly filled, if any as per Annexure – 3.  

6. Un priced commercial offer on the scope of supply 

7. Un priced commercial offer for the recommended spares list 

Note: 

In case of any deviation, the Bidder shall indicate the deviation, clause by clause 
in the deviation format attached in Annexure - 3. If there is no deviation “NIL” 
statement shall be furnished. In the absence of the non-attachment of this 
Annexure-3, it will be construed that the bid confirms strictly to the specification.  

 
8.2 DOCUMENTS AFTER ORDER  

 
The following documents / Drawings and data to be furnished for BHEL / 
customer approval / information 

 
Phase-I   (for approval) within 2 weeks from the date of purchase order 
receipt: 

 
1. GA drawings of  Low Pressure Pumps 

2. Foundation Design drawings indicating foundation design, load data, anchor bolt 

location, pocket details, floor & trenches etc. 

3. Filled up datasheets for approval for pump as per  Annexure – 1 & for LT motor  

4. LP Pumps performance curves 

- Speed Vs torque curve 

- Flow Vs Head 

- Flow Vs Efficiency 

- Flow Vs Power 

- Flow Vs NPSH  

 
5. Detailed assembly & cross sectional drawings with bill of materials for LP pump 

with base frame  

 

Phase-II For information & Review: 
 

1. Erection Manual indicating  

a. Erection / installation instructions of equipment. 

01 
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b. Log sheet containing stage check parameters & clearance 

c. Log sheets for alignment check of pump & motor  

d. Field quality checks 

2. Performance Test procedure 

3. Operation and maintenance manual. 

4. Maintenance instruction & assembly   

5. Lubrication chart. 

 
9.0  ATTACHMENTS 
   

The following drawings / documents are enclosed is a part of the 
specification: 

  
1. Electric Motor specification No. ROS: 4212, Rev 00 

 

01 
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Annexure - 1 
 

EQUIPMENT DATA SHEET FOR RO DESALINATION PLANT  
 

1. HIGH PRESSURE PUMPS:                     

I.    TECHNICAL PARAMETERS 

1) Make      : 

2) Model      : 

3) Fluid details     

- Medium handled    : 

- pH range     : 

- Specific gravity    : 

- TDS/Chloride range  ppm : 

- Temperature range  deg.C : 

4) Design flow at rated speed               m3/hr : 

Mini. / Max. / continuous flow   m3/hr : 

5) Total head developed @ design flow mwc : 

6) Shut-off head      mwc : 

7) NPSH required (minimum)     mwc : 

8) Design Pressure             kg/cm2 : 

9) Hydraulic test pressure            kg/cm2 : 

10) Pump efficiency 

- At design point                % : 

- At Maximum flow      % : 

11) Pump shaft power reqd.at duty point   KW :   

12) Maximum shaft power required           KW : 

13) Selected Motor             KW :  

14) Rated speed & Critical speed      rpm : 

15) Operating flow range from duty point     % : 

16) Noise level at duty range       dbA :         at 1 mtr distance 

17) Vibration level  

- Displacement(peak to peak)        mm : 

- Velocity (Peak)           mm/sec :      

18) Balancing quality as per ISO 1940 std : 

19) Rotation of shaft viewing from drive end : 
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20) Tolerance on head & Efficiency at  

- Rated Speed   : & 

- Rated Flow    : & 

 
II.     CONSTRUCTION DETAILS 

1) Orientation (Horizontal / Vertical)  :  

2) Suction / Discharge nozzle  

- Size        mm :  /         

- Rating         psi :  /            

- Flange Drilling Standard  :  /           

- Nozzle Orientation looking from DE :  /            

3) Material of Construction / Standard / PREN / CF Number  

- Pump Casing    :  /  / 

- Impeller     :  /  / 

- Shaft     :  /  / 

- Shaft Sleeve    :  /  / 

- wear rings    :  /  / 

- Diffuser      :  /  / 

- Mechanical seal   :  /  / 

- Bearing Housing   ;  /  / 

- Fasteners     :  /  / 

- Others if any     :  /  / 

4) No. of stages      : 

5) Impeller type     : 

6) Impeller dia. Trimmed / Untrimmed     mm : 

7) Bearings  

- Type      : 

- Make      : 

- Lubrication oil spec.   : 

8) Mechanical seal 

- Type      : 

- Make     : 

- Model      : 

- Drawing No.    : 
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9) Pump dimension L x W x H    : 

10) Pump Weight                                      kg :  

 
III.    COUPLING  

1) Type       : 

2) Make, Model No.     :  

3) Coupling guard material   : 

4) Dimension details with BOM enclosed  : Yes / No 

5) Weight          kg : 

 
IV.   BASE FRAME AND ACCESSORIES  

1) Material      : 

2) Dimension detail      mm : 

3) Weight         kg : 

4) Foundation Bolt  

- Size & Qty                 mm & Nos. :  

- MOC      : 

 
V.    GENERAL 

1) Shipping package dimension     mm : 

2) Total Assembly weight     kg : 

3) Total Shipment weight                kg :   

4) List of Special tools    : 

5) Accessories details     : 

6) Pump performance curve Ref. Nos.  : 

7) Speed Vs Torque curve in discharge valve:     : 
        fully open and closed condition  
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Annexure – 2 
 

LIST OF RECOMMENDED SPARES 
 

Sl. 
No. 

Description of the 
Equipment 

Description of Spares Quantity Price 

 
 
 
 

 
 

 

   

 
 
 
 

    

 
 
 
 

    

 
 
 
 

    

 
 
 
 

    

 
 
 
 

    

 
 
 
 

    

 
 
 
 

    

 



  

SPECIFICATION FOR 
HP PUMP WITH  MOTOR & ACCESSORIES 

 

SPEC.NO.ROS:6200 
 

REV.: 01 
 

Page 16 of 16 

 

ANNEXURE-3 
TECHNICAL DEVIATIONS 

 

Sl. 
No 

Section 
No. 

Clause 
No. 

Page / 
No. 

Specification 
Statement of 

Deviations/variations 
Reason for 
Deviation 

cost of 
withdrawal 
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1.0.0 Technical specification for low voltage motors 

All motors must be designed to meet IP 55 enclosure according IEC60034-5 and rated for 

design ambient conditions for Electrical Systems prevailing at project site. 

 Relative Humidity 88% 

 Maximum design temperature (outdoor)  45°C  

 Maximum design temperature of the electrical equipment installed indoors non in air 

conditioned rooms 45°C  

 Low Voltage 415 V +/-10 %, 3 Ph, 50 Hz+/-5% ,10 % (Absolute sum) 

 Space heater supply 230V+/-10%, 1Ph, 50Hz+/-5%, 10% (Absolute sum) 

All motors with rated power (referred to 40 °C ambient temp.) less than 160 KW must 

be designed as LV motors with premium efficiency class IE3 as per IEC 60034-30. 

2.0.0 Design 

2.0.1 Constructive features 

The following constructive features shall apply: 

a. Climatic protection provisions for mounting in the open in a humid and hot climate. All 

insulated winding shall be of copper with Insulation class F. During operation at rated power 

of the driven machine, the motor insulation must only be stressed in accordance with the 

requirements of class B insulation. 

b. Motor parts made of iron internally and externally sandblasted and surface-protected. 

c. Paint finish resistant to chemicals and seawater. Color shade shall be RAL 6032 and is 

subject to finalisation during detailed engineering. 

d. Bolts with adequate corrosion protection. 

e. All joint faces and gaps sealed. 

f. Anti-condensation heating provision is to be used when the motor feed circuit is in the 'off' 

position. Heater supply power 'on' indicating lamp is to be provided. Anti-condensing heating 

shall be provided for motors of 55 kW and above. 

g. Special treatment of windings with resin impregnation plus immersion in varnish. Varnish-

insulated laminations. Pressboard material protected by varnishing. 

h. Totally enclosed fan cooled (TEFC) type/ IC 411 as per IEC 60034-6. For motor ratings 

the cooling air available at the specific location has to be considered. Motors shall be 

designed with cooling fans suitable for both directions of rotation. Motors shall not be 

provided with any electric or pneumatic operated external fan for cooling the motors. 

i. Condensation outlets to be provided at the lowest point in the housing. 

Design and construction of the motors shall comply with IEC 60034-1, 60034-5 or VDE 0530 

and DIN 40050. 
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2.0.2 Electric features 

The following electric features shall apply: 

a. Motor rating to be at least 110% of the maximum required electric power consumption of 

the driven machine. 

b. Continuous delivery of rated power at voltages of 90 - 110% of the rated voltage and 

allowable frequency range within the limits of thermal class F. 

c. Rated power output at ambient temperatures existing at the particular site of installation 

and under continuous running conditions. 

d. All motors shall be designed as 3-phase squirrel-cage motors suitable for direct on line 

starting. It must be possible, with 100% residual voltage, to switch them on to a large and 

stable power supply network without incurring damage or deformation. The motors must still 

be capable of faultless running up to speed with a voltage drop to 80% of rated voltage and 

rated loading. 

e. Motor starting current must not exceed the voltage drop at direct-on-line starting should be 

limited to 20% at the motor terminals. However starting of any motor shall not cause tripping 

of any other consumer. The motor shall be capable of withstanding the stresses imposed if 

started at 110% rated voltage. 

f. The following frequency of starts shall apply  

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

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

For motors with starting time upto 20 secs. at minimum permissible voltage during starting, 

the locked rotor withstand time under hot condition at highest voltage limit shall be at least 3 

seconds more than starting time. Minimum permissible starting voltage is 85% of rated 

voltage for rating below 110KW and 80% of rated voltage for ratings from 110KW to 160KW. 

g. A minimum frequency of starting cycles of 1000 per year must be guaranteed. 

h. In general, motors must be capable of running without overheating when subjected to 

three consecutive starts within one hour after having run for an extended period on a voltage 

of 95% nominal voltage. Thereby the second start must be possible immediately after the 

first start and the third 30 minutes after the second start. 

i. Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque 

stress developed due to the application of 150% of the rated voltage for at least 1 sec. 

caused due to vector difference between the motor residual voltage and the incoming supply 

voltage during occasional auto bus transfer. Motor and driven equipment shafts shall be 

adequately sized to satisfactorily withstand transient torque under above condition. 

j. All motors shall be designed as 3-phase squirrel-cage motors suitable for direct on 

line starting. The motors must be capable of being switched on to a large and stable 

network and with phases in opposition. Motors starting current must comply with the starting 

current specification of IEC 60034.However the motors starting current must not exceed 7.0 

times rated current (referred to the motor rating and 40 °C ambient temp). 
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Motors that are operated through VFD as per process requirement  shall meet IEC 60034-17 

and the motor insulation shall be able to withstand the peak voltage, dV/dt and rise time as 

specified in IEC 60034-17 (for standard motors when controlled by VFD drives). In addition, 

these motors shall be provided with insulated bearings from motor frame size 160 and 

onwards on the non-driving end side of the motor. Vacuum Pressure Impregnation (VPI) 

shall be provided to windings for motors identified with VFD operation. This shall also have 

no additional cost implication to BHEL. 

k. The frame of each motor shall be provided with two separate and distinct grounding pads 

complete with tapped hole, GI bolts and washer. An earthing clamp inside the terminal box 

has to be provided. All cable connecting boxes are to be designed to meet the requirements 

of IP 55 or IP 58 protection class respectively. The cable connecting boxes are to be 

installed easily accessible on the motor. The connecting boxes must be capable of being 

turned by 90° or 180° and of being opened up longitudinally. The connection boxes are to be 

fitted with a terminal block. 

l. Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall 

be suitable for connection to a supply system having a short circuit level, specified below.           

Unless otherwise stated, motors of rating including 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall 

be designed for the fault current. Short time rating for terminal boxes below 110 kW 

(Contactor controlled) shall be 50 KA protected by fuse for 0.25 sec.  

m. Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall 

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

n. Noise level measurement and vibration measurement as per IEC standards. The peak 

amplitude of vibration shall be as per IEC 60034-14. Noise level shall be within the limits 

specified by IEC 60034-09. 

3.0 Inspection and Testing  

 3.1 By BHEL/BHEL authorised agency at vendor works. Inspection shall be as per Contract 

Quality Requirements (CQR) For LT motor package. 

3.2 All motors shall be subjected to routine tests as per Contract Quality Requirements 

(CQR) For LT motor package. 

4.0 Drawings to be submitted after award of contract  

  a) OGA drawing showing the position of terminal boxes, earthing connections etc.  

 b) Arrangement drawing of terminal boxes.  

 c) Characteristic curves:   

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

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

iii)  Torque vs. speed at rated voltage and minimum voltage.   

For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 

motors coupled with driven equipment.  

For motors is driven by VFD, speed vs current, speed vs torque curves. 
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iv) Thermal withstand curve under hot and cold conditions at rated voltage and max. 

permissible voltage.  

d) Documents as per Contract Quality Requirements (CQR) For LT motor package. 

 

5.0 Sub Vendor List for LT Motors 

Makes of LT motor shall be strictly as per Contract Quality Requirements (CQR) for LT 

motor given with the specification.  
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DATASHEET FOR LT MOTORS (A.C.) 

(To be filled and submitted for approval upon order) 

01. Application   : Outdoor 
02. Type    : Premium efficiency class IE3 as per IEC60034-30 
03. Frame size   :  
04. Manufacturer   : 
05. Rated output in KW  :(referred to design temperature) 
06. Duty cycle    :  Continuous, S1 
07. Rated voltage, no. of phases and frequency:  415 V, 3 Ph, 50 Hz 

08. Allowed voltage variation  : 10%.          

09. Allowed frequency variation : 5 % 
10. Combined voltage and Frequency variation: 10 % (Absolute sum) 
11. At rated Voltage and frequency 
    a) Full load current (Amps)  : 
    b) Rated speed   : 
    c) Full load efficiency  : 
    d) Full load power factor  : 
    e) Starting torque in % of FLT : 
12. Method of starting   : DOL      
13. Degree of protection  : IP 55 
14. Method of ventilation  : TEFC 
15. Class of insulation   : "F" (temp.rise limited to cl.B) 
16. Stator winding connection (For continuous run) ( Delta / Star )  
17. Full load torque   : 
18. Breakdown torque in % of FLT : 
19. Pull up torque in % of FLT : 
20. Locked rotor current in Amps :As per limits of IEC 60034 
21. Motor efficiency and P.F. at 100 % full load : 
22. Locked rotor withstand time under hot/cold condition at 110 % Voltage   : 
23. Maximum permissible starting time: 
24. No load current in Amps.  : 
25. Starting time in seconds with driven equipment coupled at 85 % voltage  : 
26. Actual temperature rise over an ambient of 40°C when motor is delivering rated output 
      a)   By thermometer method : 
      b)   By resistance method  : 
27. Number of successive starts with driven equipment coupled and motor initially at rated 
      load temperature   : 
28. Minimum voltage required to bring the driven equipment to rated speed: 80% of RV. 
29. Resistance per phase in ohms at 20 degree   : 
30. Direction of rotation viewed from driving end: 
31. Make, type and size of bearing 
      a) At drive end   : 
      b) At Non drive end   : 
32. Type of mounting and shaft Orientation: 
33. Location of terminal box viewed from driving end: RHS/LHS/TOP 
34. Type and number of terminals brought out : 
35. Type and size of cable gland entry (type & size will be given during Detail engg) 
36. Cable gland entry (Top / Bottom) : 
37. Tropical & fungicidal treatment : Yes/No 
38. GD2 of the motor   : 
39. Weight of the motor   
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Type Test 

Requirements 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Vendor shall submit the type test reports of all the type tests as listed in SL 

NO:4 and carried out with in 5 years from the data of BIFPCL bid opening 

(22.09.2015). These reports should be for the test conducted on the similar 

motor to those proposed to be supplied under this enquiry and test(s) should 

have been either conducted at an independent laboratory (or) should have 

been witnessed by TPI/BHEL/BIFPCL/FITCHNER 

 
 

 

2.  However, if vendor is not able to submit the similar type test report as per 

above condition (or) in the case of type test reports are not found to be 

meeting the specification requirement, the vendor shall conduct all the tests 

at no additional cost to BHEL/BIFPCL/FITCHNER either at third party lab 

(or) own lab in the presence of TPI/BHEL/ BIFPCL/FITCHNER and submit 

the reports for approval.    
 

 

3.  Type Test reports review and approval by BHEL/BIFPCL/FITCHNER is a 

must. 
 

 

4. Type tests (each motor type) shall be in line with IEC 60034 and 

following Type tests are to be ensured. 

 

Type tests 

a) Dimensions measurements as per approved Drawing. 

b) Measurement of resistance of winding of stator. 

c) No load test to determine input current, Power and speed. 

d) Reduced Voltage running up test at no load (Up to 37 KW) 

e) Locked rotor readings Voltage, Current, Power input at torque 

at suitable reduced voltage. 

f) Full load test to determine the efficiency, Power factor and 

slip. 

g) Temperature rise test. 

h) Momentary over load test.  

i) Insulation resistance test. 

j) High voltage test. 

k) Test for vibration severity of Motor. 

l) Test for Noise level of Motor. 

m) Degree of Protection (IP 55).  

n) Over speed test for Motor. 
 

 

5. The type Test reports shall also be given as PDF file with index sheet & 

page control through Email (The attached File size is to be lesser than 6MB 

due to E’mail server limitation). 

 

 

 



             

PROJECT: MAITREE STPP( 2 X 

660MW))  

CONTRACTOR:  BHEL - RANIPET  

CONTRACT NO: BIFPCL/EPC-

MAIN PLANT/NOA/2016/215 

 

 

 

CONTRACT QUALITY 

REQUIREMENTS (CQR) for  

 LT MOTOR  
MAITREE STPP( 2 X 660MW)) 

EPC PACKAGE 

 (BHEL CUST No: R 676, R677 & 

R4N2) 

DOC.NO:  

BAP/QR/ R 676, R677 & 

R4N2 LTM007 

Rev NO.:  02 

PAGE :  Page 2 of 2 

DATE : 02 12 2017 

##Enquiry No: 

 

##Supplier Name: 

 

##Offer reference: 

 

##Date: 

Sl. 

NO. 

DESCRIPTION BHEL/BIFPCL/FITCHNER Requirements ## Specific 

confirmations 

by the vendor 

ITEM: LT Motor 

02 

 

 

 

 

 

 

 

 

 

 

 

 

 

Quality Plan 

Requirements 

 

 

 

 

 

 

 

 

 

 

 

 

1. Being an export order, MQP shall be submitted by the vendor in 

Customer/BIFPCL MQP format only (Copy attached) in line with 

specifications/approved data sheet/Drgs meeting various international 

standards / codes for BHEL/BIFPCL/Fichtner for review and approval.  
 

2. All routine tests Including oscillographic measurement for 
starting current, , over speed and Vibration test shall be clearly 

indicated in MQP and reference standard shall be relevant 
IEC. This is in addition to   reference documents of Specification, 
approved drawings and Data sheet. 
 

3. During review and approval of MQP, in case BIFCL/Fitchner raises any 

clarification/Query on MQP, Vendor shall agree to visit 

BIFPCL/Consultant office for finalization and approval of MQP.  
 

4. Submission of all Internal inspection report for BHEL/Third party 
Inspector review before undertaking inspection. 
 

5. BHEL/Third party inspection agency (TPI) and Customer/BIFPCL 
inspection is applicable at vendor works  
 

6. Inspection clearance for dispatch is to be obtained from BHEL 
Quality department prior to dispatch of Motors. 

 

Specific confirmation for Document Package in the event of an order (2 hard 

copies + 2 CDs in PDf file) is to be given containing the following with proper 

linkages (.) 

a. Index Sheet 

b. Approved MQP 

c. Final Inspection Report issued by BHEL/TPI 

d. Compliance certificate/report for any Nonconformance or observation 

made by BHEL/TPI agencies during inspection at vendor works. 

e. Test certificates/internal reports for Verification portion as given in 

MQP. 

f. Approved Data sheet, Spec & Drg 

g. BHEL Inspection clearance for dispatch. 

h. BOM with actual make used with customer approved drgs. 

 

03 

 

 

Painting 

Requirements 

 

1) Surface preparation: SA 2.5 

2) Thickness of painting for Outdoor Application Motors: Zinc-Epoxy 

primer, 1 Coat, DFT 80 µm. Intermediate 1 coat of Epoxy high solid, DFT 

110 µm. Finish 1 coat, 2-Comp.Polyurethane, DFT 50 µm.              Total 

thickness = 240 µm. 
3) Colour shade: Shall be as per BHEL/BIFPCL/FICHTNER approved 

specifications, Drgs and Data sheet. 

 

04 Packing Sea Worthy Packing shall be ensured as per Sea Worthy Packing specification 

No.PE-TS-888-100-A001 which is referred in Enquiry Specifications/ Drgs and 

Data sheet. 

 

05 Important Note No Chinese Material are to be used in this Items/Assy of export contract  

 

 

Supplier signature with seal          

   ## Necessarily to be filled up by the vendor at the time of offer itself otherwise the offer may not be considered w.r.t Quality 

       Requirements being customer specific requirements and also being an EXPORT ORDER.                                                                                                                                                                     
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The Qualification requirements for High Pressure Pumps (Vertical) -2nd Pass BWRO and Accessories are 

listed below and bidders should meet the same. Offers of bidders who do not meet qualification 

requirement will not be considered. 

1. Bidder should have designed, manufactured and supplied at least 2 No. of High Pressure Pumps of 

same type and have offered two or more brackish water reverse osmosis plants for power plant / 

industrial /municipal application. 

2. The pumps supplied to the reference plant should have capacity more or equal to 60m3/ hr 

Suction head not less than 1 bar with discharge 10 bar. At least one pump with the specified 

capacity and rating or more shall be of SS316 material should have been supplied. 

• 
3. The pumps supplied to the reference plant should have in successful operation for not less than 2 

years as on date of techno- commercial bid opening. 

4. Bidder shall submit two performance certificate obtained from two different end users as a proof 

of satisfactory operation of referred pumps. The certificate shall clearly indicate pump make. 

Model, type capacity, Qty, application, MOC, date of commissioning as minimum. In addition to the 

above, bidder shall fill up the details as per Annexure-I. The final acceptance is subject to customer 

approval. 

General Conditions: 

1. Bidders who defaulted, in any of the previous tenders floated by BHEL are not permitted to 

respond. Such offers, if found later, will not be considered for evaluation. 

2. After receipt of offers, during scrutiny, if any vendor found to have been banned by BHEL, then 

their offer will be summarily rejected at any stage. 

• 
3. Bidder to make provision in case BHEL decides to visit the reference plant furnished by the 

bidder for meeting the PQR requirements. 

\\k-lp-\"1oi  15I  k  

Approved by 



A. Customer details: - 

a. Name 

b. Designation 

c. Mobile 

d. Land line 

e. Fax 

f. Email id 

g. Postal address 

B. Plant Details:- 

Date of Supply Date of commissioning: 

BHEL: BAP: RANIPET 

Water System 
Pre-Qualification Requirement for HP Pump (\ler kap 

Pass BWRO & acc. 

Ref: RWT70597 :HP Pump B VRO 
r -VIIVITff )  

iiiiil 

Di: 19 May 18 

Annexure-I 

Qualification Requirement Datasheet  

SI. 

No. 
Parameters Unit Value 

01 No of HP Pumps (reference given) Nos 

02 HP Pump Flow Design M3/hr 

03 Discharge Head Bar(g) 

04 MOC of Pumps m3/hr 

05 PREN Number _.. 

06 End use of the Plant 

Signature of the Vendor 

• 

• 
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Name of the proposed Equipment / Item / Process with Model / Type / Rating /
Capacity / Size / Tonnage etc. (As applicable):

____________________________________________________________________
_______________________________________________________________________

1. Name of Proposed Sub-Supplier: _________________________________

                                                  Website:       _________________________________

2. Address of Regd. Office: Details of contact person:
_____________________ Name______________________

_____________________ Mobile no.__________________

_____________________ Desig.______________________
E-mail:

Country of Head Office

____________________

Field of activitie
____________________

3. Address of Works where Details of contact person:
Item is being manufactured Name______________________
__________________________
__________________________ Mobile no.__________________

__________________________ Desig.______________________
E-mail:

4. Branch / Liaison office in Dhaka Details of contact person:
_____________________ Name______________________

_____________________ Mobile no.__________________

_____________________ Desig.______________________
E-mail:
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5. Details of Proposed Works:

a. Year of Establishment of present works:         _______________________
b. Year of Commencement of:          ________________________

Manufacturing at the above works

c. Details of change in works address in past, if any : ______________________
d. Total Covered Area                                                  : ______________________

e. Details of covered area like no. of sheds,      :         ______________________
Area of each shed etc.

f. Electric power- Connected load:                                 _______________________
Electric power- Stand by load & system:              ______________________

6. Annual Turnover & :                _______________________
Profit in past three years                _______________________
                                                                   :              ________________________

7. Do you have in-house Department for
a) Design                         Yes / No
b) Research & Development                         Yes / No
c) Quality control/Inspection                         Yes / No
d) After Sales Service                                   Yes / No
If any of these items answered with “No”, an explanation shall be provided.

8. Shift works per day One / Two / Three
Weekly day off

9. Present Manpower Status:
Division
Status

Graduate Diploma Skilled Un-Skilled Remarks
Technical Non-Technical

Design

Production

Quality
Control /
Inspection

After Sales  
Service
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a. Enclose organization chart of the proposed works (Y / N) ____________

b. Enclose Organization chart of QA / QC Deptt. (Y / N) ____________
c. Enclose List of Qualified Welders with process etc. (Y / N) ____________

d. Enclose List of Qualified NDT personnel with area
of specialization (Y / N) ____________

10. Trade Name of Product (if any) _________________________________________

11. Brief details of items manufactured:

Sl. No. Item & Material
(Type / Size / Rating /
Model / Tonnage, as 

applicable)

Installed 
Capacity

Annual 
Production 
Capacity

Annual Production for last
Three years

I II III

12. Details of foreign Collaboration, if any:
Sl.
No.

Product Name & Address of
Collaborator

Collaboration
Scope Year Valid 

upto
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13. Furnish Type Test report for the proposed product (if applicable).

            ________________________________________________________

14. Approval/Certification by National/International standards/accredited agency
applicable for the proposed product (if applicable).

            ________________________________________________________
15. Furnish statutory/mandatory certification for proposed product (if 

applicable).

            ________________________________________________________

16. Furnish supply Experience list of the proposed product.
List shall include Item description (Type / Size / Rating / Model / Tonnage, as applicable),
Customer name, Quantity, Year of Supply, and Year of commissioning.

            ________________________________________________________

17. Enclose End User's operational feedback certificate for the proposed product.

           ________________________________________________________

18. Enclose list of equipment & machinery specific to the proposed product.
This should include name of equipment, capacity & nos. etc.:

           ________________________________________________________

19. Enclose Process Flow Diagram indicating in-house & outsourced process.

            ________________________________________________________
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20. General manufacturing facilities available:

Sl.
No.

Description
of machine

Inhouse Outsourced

Capacity No. Capacity No. 
a) Material Handling

Mobile Crane
Fork Lift
Over Head Cranes

b) Metal Cutting &
Bending

c) Casting

d) Forging

e) Fabrication

f) Welding

g) Machining

h) Heat Treatment

i) Surface & Cleaning
Sand Blasting
Shot Blasting
Pickling

j) Painting

k) Metal Coating

l) Packing

m) Other, if any

21. Enclose Testing & Inspection facilities specific to the proposed product:

a. In-house                                                      ______________________
b. Outsourced                                                    ______________________

22. Storage of finished goods (covered / open). ______________________
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23 Enclose list of the source / make with location of major raw material, bought 
out items and out sourced process ______________________________

24. Furnish details regarding local service support and spare parts availability in 
Bangladesh. process                                   ______________________________

25. Quality management
25.1 General

25.1.1 Work Instruction for different processes available. (Y / N) ____________

if yes, furnish list.

25.1.2 Evaluation system for raw material / bought out item’s supplier is available.
(Y / N) ____________

25.1.3 Records generated during inspection maintained & available for review?

(Y / N) ____________

25.1.4 Statistical quality control techniques used? (Y/N) If yes please furnish details.
(Y / N) ____________

25.1.5 ISO certificate for the works available? (Y / N) ____________

If yes, enclose copy of the certificate.

25.1.6 Quality & HSE Manual for the works available (Y / N) ____________

If yes, enclose copy of the manual.

25.2 Corrective action

25.2.1 Specifically confirm whether System for identifying & disposition of Non 
Conformity in the process / product is available (Y / N) ____________

25.2.2 Specifically confirm whether System for Customer complains & their satisfactory 
disposal is available.  (Y / N) ____________

25.3. Documentation Control

25.3.1 Procedure available for documentation control (Y / N) ____________

25.4. Control of Inspection, measuring & testing equipments.

25.4.1 Procedure for calibration of testing & measuring instrument available.

(Y / N) ____________



SUB-SUPPLIER QUESTIONNAIRE

8140A02/FICHT-17702624-v1                         7 of 7                                                                   

27. Certification of sub-supplier
I CERTIFY THAT THE INFORMATION SUPPLIED HEREIN (INCLUDING ALL
PAGES ATTACHED) IS CORRECT.

SEAL SIGNATURE ______________________
NAME ____________________________

M/S. ______________________________ DESIGNATION ____________________
PLACE ___________________________ MOBILE NO _______________________

EMAIL ____________________________
DATE __________________________________

LIST OF ENCLOSURE:

28. Certification by Main Supplier: 
ABOVE INFORMATION HAVE BEEN VERIFIED AND FOUND IN ORDER TO 
COMPLY WITH TECHNICAL SPECIFICATION AS PER EPC-CONTRACT.

Name: ___________ Designation: _______________ Signature: _________ Date: ________
___________________________________________________________________________________

NOTE:
1. COLUMN SHALL NOT BE LEFT UNFILLED. IN CASE OF NOT APPLICABLE / NOT 

AVAILABLE, THE SAME SHALL BE INDICTED IN THE PROVIDED SPACE.
2. IN CASE PROVIDED SPACE IS NOT ADEQUATE, INFORMATION SHALL BE PROVIDED AS 

AN ATTACHMENT.
3. PRODUCT CATALOGUE FOR THE PROPOSED  EQUIPMENT / ITEM / PROCESS, IF AVAILABLE, 

SHALL BE ENCLOSED
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