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1.0 GENERAL 
 
1.1 These specifications cover the design, engineering, performance, manufacturing and testing 

requirements for complete 100% capacity, centrifugal, horizontal pump 
EITHER double suction, axially split casing 
 
OR end suction, radially split casing   

 
with electric motors for the LP start up system condensate pumps. 

 
1.2 The following terms used herein with initial capitalization, whether singular or plural shall have the 

following defined meanings: 
 

Customer / Project  As specified in Purchase Document  
 
Purchaser   BHEL 
 
Supplier   To be selected by BHEL 

 
1.3 The specification is intended to cover all of the work. Unless expressly excluded, any and all 

equipment, labor, material and services not indicated therein but which may be necessary to complete 
any part of the work in a proper, substantial and workmanlike manner shall be furnished by the Seller 
without additional cost to the Purchaser. Any intended omission or exceptions to the requirements of 
this Specification are included in the “EXCEPTIONS TO THE SEPCIFICATIONS” sheet. 
 

1.4 These specifications establish the requirements for the condensate pumps and appurtenances, as 
specified therein.  The requirements of these specifications are the minimum for the equipment and 
are to be supplemented by the Supplier’s own requirements. 

 
1.5 The Supplier shall comply with all of the requirements of these specifications. Approval of any 

drawings and/or test results shall in no way relieve the Supplier from these responsibilities. 
 

1.6 All documents, drawings and attachments shall be submitted to the Purchaser using SI-Metric Units 
and the English language. 
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2.0 SCOPE OF SUPPLY 
 

2.1 BY SUPPLIER 
 

2.1.1 It is the intent to have the Supplier provides each pump and driver mounted on a common 
base plate, designed for minimum field installation and assembly. 

2.1.2 Equipment tag nos. for each pump / motor – As specified in data sheet 
2.1.3 The equipment, material and services to be supplied by the Supplier shall consist of the 

following: 
 
a. The scope shall include each pump unit with all equipment, such as motors, coupling 

with guard, mechanical seal, seal cooling plan, base plate companion flanges with 
fasteners, anchor bolts with fasteners and auxiliaries fully assembled and wired, 
requiring only connection to  BHEL piping, electrical and control systems. Final 
alignment will be performed during pump installation. 

b. All equipment shop tests as specified herein. 
c. Expedited schedules, drawings, procedures, pump and motor curves, test reports and 

other documents and information specified herein. 
d. List of commissioning/mandatory spare parts for the pumps, motors and accessories. 
e. Insulation-if required to meet noise requirements. 
f. One lot of any (unused) special tools required for installation and maintenance, if 

required. 
 

2.2 EXCLUSIONS 
 

The following items are not covered 
a. Civil foundation 
b. Grouting for attaching the pump/driver common base plate to the  foundation  
c. Piping and accessories not specified herein. 
d. Erection/Installation  of equipment  
e. Instruments and controls, unless otherwise specified herein. 
f. External electrical wiring and conduit. 
g. Motor starting equipment. 
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3.0 APPLICABLE CODES AND STANDARDS 

 
3.1 The publications listed below form a part of these specifications as applicable. This 

publication listing is intended to identify the codes and standards applicable to the design, 
fabrication and erection of the condensate pumps, but may not be all inclusive.  The seller 
shall comply with all applicable codes and standards, whether or not identified in this listing. 
The text refers to these publications by the basic designation only.  When specific 
requirements are stated in these specifications conflict with those required by codes and 
standards listed herein, the more stringent requirement, as interpreted by the Purchaser, shall 
govern.  Such conflict shall be brought to the Purchaser’s attention in writing for disposition. 
 

3.2 The design, materials, manufacturing, fabrication, inspection, testing and documentation of 
all equipment shall be in strict accordance with the latest edition and revision, in force as of 
the date of the purchase order, of the following codes and standards. 

 
a. American National Standards Institute (ANSI) 
b. American Society for testing and materials (ASTM) 
c. American society of Mechanical Engineers (ASME) 
d. American Institute of Steel construction (AISC) 
e. American welding society (AWS) 
f. Anti friction bearing manufacturer’s Association (AFBMA) 
g. Heat exchanger institute (HEI) 
h. Hydraulic institute (ANSI/HI) 
i. International Building code (IBC) 
j. International Electro technical Commission (IEC) 
k. Instrument Society of America (ISA) 
l. Institute of Electrical and Electronics Engineers (IEEE) 
m. National Electric Code (NEC) 
n. National Electrical Manufacturers  Association (NEMA) 
o. Steel Structure’s Painting Council (SSPC) 
p. Tubular Exchange Manufacturer’s Association (TEMA) 
q. Indian Standard IS5120, Technical requirements for Roto dynamic special purpose 

pumps. 
 

3.3 Additionally, the pumps shall comply with all currently applicable statutes, regulations and 
safety codes in the locality where the equipment will be installed. 
 

3.4 The seller shall indicate the standards and codes to be used and shall list all differences. 
 

3.5 All drawings and data sheets shall be in Metric units / SI units. All words shall be in the 
English language. 
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4.0 DESIGN REQUIREMENTS 
 

4.1 General 
4.1.1  

4.1.2 The condensate pumps will be used to transfer hot condensate water from the 
Flash tank Drain tank (FTDT) to the main steam turbine condenser hotwell for 
reuse.  Operation of the pumps will be intermittent, used during plant start up and 
shut down operations, and may be used on a more continuous basis during normal 
plant operations. In case of one pump failure, the other pump should have the 
capability to deliver the runout flow as indicated in the datasheet. 

 
4.1.3 Each pump shall be designed for operation using the criteria specified in Document no.ESS-

001 “Engineering selection sheet for condensate pumps”. 
  

4.1.4 The supplier/manufacturer’s standard methods of construction and pump design for the 
requested service conditions shall be provided unless specifically excluded by these 
specifications. 

 
4.2 Materials 

 
4.2.1 Pump materials required are identified in Document no. ESS-001 “Engineering selection 

sheet for condensate pumps”. 
 

4.2.2 Material options with pricing may be provided by the seller, along with an explanation of the 
material options advantages, disadvantages, costs and/or other benefits. 

 
4.3 It is the intent to have the seller provides the pumps complete with drivers, with each 

pump/motor combination mounted on a common base plate, designed for minimum field 
installation and assembly. 

 
4.4 The equipment specified herein will be installed outdoors at the site located in India.  Design 

data for this facility is provided in Selection sheet no.ESS-001 “Site location information”. 
 

4.5 Type &Arrangement 
 
4.5.1 Each condensate pump shall be a 100% capacity, centrifugal, horizontal pump with  

EITHER double suction, axially split casing 
 

OR end suction, radially split casing   
 

4.5.2 The pumps will be arranged in parallel and will take suction from the bottom of the flash tank 
drain tank. 
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4.5.3 The condensate pumps shall be “Identical” as defined by ANSI/HI standards for centrifugal 
pumps. 

 
4.5.4 Assembly and dismantling of each pump with the drive motor shall be possible without 

disturbing the grouting base plate or alignment. 
 

4.6 Performance requirements 
 

4.6.1 The performance requirements shall be as per Document no.ESS-001 “Engineering selection 
sheet for condensate pumps” 
 

4.6.2 Each pump shall be designed to meet the following performance: 
 

4.6.2.1 The net positive suction head required (NPSHR) shall be lower than the net positive 
suction head available (NPSHA) and must be based on water at guarantee case 
conditions listed in document no. ESS-001 “Engineering selection sheet for condensate 
pumps”.  Net positive suction head correction factors shall not be applied. 

 
4.6.2.2 The pump shall be designed to ensure that there is adequate margin between the 

NPSHR and the NPSHA for operation at run out conditions without pump cavitation at 
the pump run out condition. 

 
4.6.2.3 The guarantee point total developed head listed in “Document no. ESS-001 

“Engineering selection sheet for condensate pumps” shall use the discharge connection 
centerline as the reference point.  Head losses through the pump, including suction 
inlet losses and pump casing friction losses, are not included in the total developed 
head listed. Allowance for these losses shall be in addition to the NPSHA listed. 

 
4.6.2.4 The pumps shall be selected and designed to use as much as possible the seller’s 

standard production models for maximum interchangeability of parts between pumps 
and ease of maintenance and accessibility. 

 
4.6.2.5 The pumps shall be designed for suitable outdoor locations. 

 
4.6.2.6 The pump shall be suitable for direct connection to an electric motor driver. 

 
4.6.2.7 The wetted parts of the pump shall be suitable for the fluid handled by the pump (hot 

condensate). 
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4.7 Operational requirements. 
 
4.7.1 Two (2) or more pumps will be aligned / piped in parallel and will operate independently 

from each other. 
 

4.7.2 Normal operation will utilize one (1) pump providing rated capacity with the remaining 
pump on standby. In case of high level in the FTDT the second pump will start. Control and 
monitoring will be done by a remote distributed control system. (DCS) 

 
4.7.3 The pumps shall be capable of operating satisfactorily at flows ranging from minimum flow 

to the guarantee case design flow, and minimum flow to single pump operation maximum 
(run out) flow specified in document no. ESS-001 “Engineering selection sheet for 
condensate pumps”, without damage to the pumping equipment. The seller shall specify the 
minimum flow requirements in ESS-001. 

 
4.7.4 The pumps shall be designed to pump condensate water ranging from 10 Deg C to 108.3 Deg 

C without thermal stresses causing warping, buckling, misalignment, rubbing or other 
damaging effects. 

 
4.7.5 Internal design clearances shall be adequate to account for pump shaft deflection. 

 
4.7.6 The pumps shall be designed for intermittent duty and shall be designed to accommodate the 

quantity of starts & stops as recommended by the ANSI / NEMA MG-1. 
 
4.7.7 The pumps shall be designed to operate satisfactorily upto and including 110% of design 

speed. 
 

4.8 Pump characteristics 
 

4.8.1 The pump shall be designed with a head capacity characteristic which rises steadily pump 
maximum (run out) capacity to minimum flow. The pump head at shutoff shall be a 
minimum of 110% of the design head capacity. 

 
4.8.2 At the best efficiency flow condition, the impeller design shall not exceed the specific speed 

limitation given by ANSI/HI. The manufacturer shall indicate the specific speed of his design 
at the best efficiency point and the specific speed limitation as imposed by ANSI/HI. 

 
4.8.3 Pump vibration shall not exceed the acceptable limits for centrifugal pumps given by 

ANSI/HI at all discharge rates from minimum flow to pump maximum flow (run out). The 
maximum net positive suction head required by the pump shall be at least 1.0 meter less than 
the NPSH available at the design point. 

 
4.8.4 The pumps shall operate without vapor binding or cavitation at all operating conditions. 
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4.8.5 Each pump shall be capable of continuous operation at maximum flow (run out capacity), 

minimum flow and minimum NPSHA without sustaining mechanical damage. 
 

4.8.6 The pumps shall be capable of starting with discharge valve fully open and closed condition. 
 

4.8.7 Pumps shall be designed so that impellers and other accessories of the pumps are not 
damaged due to flow reversal 

 
4.8.8 Assembly and dismantling of each pump with drive motor shall be possible without 

disturbing the grouting base plate or alignment. 
 

4.9 Characteristic curves 
 

4.9.1 The seller shall submit pump characteristic curves.  Preliminary pump characteristic curves 
shall be submitted with seller’s proposal.  Curves shall indicate total head, efficiency, brake 
horsepower, and required net positive suction head, (basis 3% reduction in pump head) as 
ordinates, with capacity in cubic meters per hour as the abscissa.  Final pump characteristic 
curves are required after award. 

 
4.9.2 These curves shall be submitted for maximum and minimum impeller designs, which may be 

fitted to the pump casing and for the actual impeller design being provided. 
 

4.9.3 The characteristic curves shall indicate pump performance from zero capacity to the pump 
run out capacity during single pump operation and during two pump parallel operation while 
switching operation from one pump to the other. 

 
4.9.4 Speed torque and motor performance curves shall also be submitted. 

 
4.10 Testing  

 
4.10.1 The seller shall perform a shop hydrostatic test and non cavitating performance test. These 

tests shall be in accordance with the Test Code of the Hydraulic Institute Standards. 
 

4.10.2 Additional inspection and testing requirements are defined in the manufacturing quality plan 
provided separately  

 
4.10.3 The pumps shall be tested in accordance with HI standards (Level A) and IS (Indian 

standard) 5120 at rated speed at the seller’s facility.  Tests shall measure capacity, total head, 
efficiency and power.  These tests shall form the basis for acceptance of the pumps except for 
vibration and noise.  The pumps shall be tested over the range from shut off head to 
maximum flow.  The duration of the test shall be minimum one (1) hour.  A minimum of five 
(5) readings, approximately equidistant shall be taken for plotting the performance curves. 
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Note: the negative tolerance on efficiency shall be limited to 2.5% and not 5% as 
indicated in Indian standard 5120. 

 
4.10.4 The hydro test pressure on the casing shall be 1.5 times maximum discharge head or twice 

the differential head, whichever is higher. Maximum discharge head is defined as the sum of 
the shutoff head and the maximum suction head.  The duration of the test shall be minimum 
thirty (30) minutes. 

 
4.10.5 In the event of leakage, the procedure for repairs shall be subject to review by the Purchaser. 

After the repair, the pump(s) shall be successfully hydrostatically re-tested at 1.5 times 
(minimum) the shut off discharge pressure. 

 
4.10.6 The pump efficiency shall be calculated using the motor manufacturer’s guaranteed 

efficiency. The test shall be made with the motor to be supplied to the customer for the actual 
pump. 

 
4.10.7 If the shop performance tests indicate the tested pump fails to meet the guarantees stated 

herein, the other pump shall be shop tested in accordance with the stated requirements 
specified herein. 

 
4.10.8 Any pump not meeting the guarantees shall receive all adjustments, repairs, additions, or 

replacements as required at the seller’s expense for it to meet the guarantees. 
 

4.10.9 Retesting and modifications will be repeated until all performance guarantees are met or until 
arrangements are made which are acceptable to the purchaser.  All additional testing will be 
done at the seller expense. 

 
4.10.10 Certified test reports containing all test data, pump performance curves and head capacity 

curves shall be submitted by the pump supplier to BHEL. 
 

4.10.11 After the pumps/drivers have been installed at the site, they shall be subjected to testing.  If 
the site performance is found not to meet the requirements regarding vibration and noise as 
specified the equipment shall be rectified or replaced by the vendor at no extra cost to the 
purchaser. 

 
4.11 Guarantees 

 
4.11.1 The pumps shall be guaranteed to perform at the design point as indicated in this 

specification and on the seller’s supplied performance curves and data sheets.  The pumps 
shall be guaranteed to operate satisfactorily without pitting, cavitation, excessive vibration, or 
excessive noise in both single pump operation and multiple pump parallel operation when 
pumping uncontrolled against system head and when starting up or shutting down a pump 
with another pump in operation on the header.   
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4.11.2 The following parameters shall be guaranteed: 
 

a. Capacity at the design point 
b. Total developed head at the design point. 
c. Pump speed at design point 
d. Pump efficiency at design point without negative tolerance 
e. Horsepower required at the design point 
f. Maximum shut off head at pump discharge flange 
g. No critical speed at or near pump operating speed.  All critical speeds shall 

be at least 25% greater than the highest operating speed. 
h. A satisfactory test in accordance with the “testing” section of this 

specification. 
 
5.0 EQUIPMENT REQUIREMENTS 
 

5.1 Pump construction 
5.1.1 A fabricated steel base plate shall be provided which is to be installed on the 

customer’s concrete foundation.  Each base plate shall support the pump and its 
drive assembly.  Base plates shall be provided with a raised lip all around and 
shall have a threaded drain connection.  Motor mounting provisions shall be 
acceptable to the motor manufacturer. 
 

5.1.2 Base plates shall be designed to adequately support the equipment under all 
conditions and reaction forces.  Equipment bases shall be designed to accept a 
connection to the plant grounding system. 

 
5.1.3 Permanently installed lifting eyes or lugs shall be provided for each pump and 

motor assembly to facilitate installation and maintenance. 
5.2 Shaft 

 
5.2.1 The pump shaft shall be sized to transmit the power requirements of the pump 

during all modes of operation without distortion or excessive vibration. 
 
5.2.2 The shaft shall be ground and polished over its entire length and shall be 

adequately sized to withstand all stresses from rotor weight, hydraulic loads, 
vibration and torques coming in during operation. 

 
5.2.3 Each shaft shall be designed so that no critical speed will occur within a 25 

percent margin of the operating speed of the pump.  It is preferred that the first 
critical speed of the pump shall occur above the pump operating speed. 
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5.3 Shaft couplings 

 

5.3.1 The coupling for connecting the pump to the drive motor shall be of sufficient 
length to permit installation of the mechanical seal without disturbing the driver. 

5.3.2 The coupling shall be easily removed for equipment inspection or maintenance. 
 

5.3.3 Screwed, shrink, or press fits on the shafts are not acceptable coupling 
attachment configurations. 

 
5.3.4 The shaft coupling shall be sized to transmit the maximum brake horsepower 

requirements of the driven equipment with a service factor of not less than 2. 
 

5.3.5 Shaft couplings shall be used between all drives and driven equipment.  
Couplings shall be attached to driver and driven shafts by keys.  Couplings shall 
be of the non lubricated, all metal (stainless steel) flexible disk type.  Couplings 
for motors with ratings less than 250 hp shall have elastomeric elements.  
 

5.4 Shaft sleeves and seals 
 

5.4.1 Pumps shall be furnished with removable shaft sleeves as required by system 
design.  Where required, the shaft shall be completely protected and isolated 
from the pumped fluid by incorporating gasketed or similarly sealed joints 
between the sleeve and the shaft. 
 

5.4.2 Access shall be provided for dismantling the drive shaft coupling and for 
maintenance and inspection of the pump seal.  The coupling guard shall be the 
removable type. 

 
5.4.3 All pumps shall be provided with mechanical shaft seals.  Mechanical shaft seals 

shall be of the john crane type or equivalent.  Mechanical shaft seals shall be 
furnished with a complete flushing system, including interconnecting piping, 
isolation valves, strainer and orifice.  The flushing system shall be (equal to or 
better than) an API flush plan best suited for the single seal system provided with 
the pump and utilize the pumped fluid unless otherwise required. 

 
5.4.4 Seal cooling water requirements shall be stated in the proposal.  Pumps shall be 

cooled by the pumped fluid where practicable.  If not practicable, provisions for 
bearing cooling from an external source of cooling water shall be provided.  Any 
external piping required shall be furnished. Supplier to submit type plan 
proposed and required cooling water flows and differential pressures based upon 
a cooling water maximum supply temperature of 36 °C. 
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5.4.5 Renewable type fine finished shaft sleeves shall be provided at the stuffing 
boxes/mechanical seals.  Length of the shaft sleeves must extend beyond the 
outer faces of gland packing of the seal and plates so as to distinguish between 
the leakage between shaft and shaft sleeve and that past the seals/gland. 

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

Shaft and shaft sleeve assembly should ensure concentric rotation. 
 
5.5 Casing 
 

5.5.1 The pump casing, including suction connection shall be rated for the design 
conditions of the pumping system.  Suction and discharge connections shall be 
raised faced flanged (ANSI Class 150).  The casing shall be drilled and tapped 
for venting and draining and pressure connections with threaded plugs provided.  
Flange drilling shall comply with the provisions of ANSI B16.5. 
 

5.5.2 The Pump supplier shall supply one companion suction flange and one 
companion discharge flange for each pump.  Flanges shall be ASME Class 150, 
raised face, weld neck type. 

 
5.5.3 Allowable loads on the pump nozzles shall be provided to BHEL.  The base 

plate shall be designed to accommodate these loads. 
 

5.5.4 The pumps shall be provided with replaceable front and back wear rings for 
casings.  Rings utilizing threads are unacceptable. 

 
5.5.5 The pumps shall be supported between bearing with horizontally split casings.  

The Pump supplier shall locate the suction and discharge nozzles in the lower 
half of the casing to permit rotor removal without disturbing the connected 
piping and shall supply heavy duty carbon steel casings. 

 
5.5.6 The corrosion allowance for all pump pressure parts shall be a minimum of 3 

mm. 
 

5.6 Bearings 
 

5.6.1 Pump bearings shall be of the anti-friction type with regreasable type bearing 
lubrication.  Anti-friction bearings shall be designed for AFBMA L-10 life rating 
of not less than 40000 hrs at the design point.  Pumps shall be provided with 
thrust bearings as required by the system designed to prevent thrust loads from 
being imposed on the drive motor bearings. 
 

5.6.2 Proper lubricating arrangement for the bearings shall be provided.  The design 
shall be such that the bearing lubricating element does not contaminate the liquid 
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pumped.  Where there is a possibility of liquid entering the bearings suitable 
arrangement in the form of deflectors or any other suitable arrangement must be 
provided ahead of bearings assembly. 

 
5.7 Pump accessories 
 

5.7.1 Safety guards shall be provided for protection of personnel from all exposed 
moving and/or rotating machine elements.  Each guard shall be fabricated from 
20 gauge sheet steel and designed for easy installation and removal.  Necessary 
supports and accessories shall be furnished with each guard.  Safety guards for 
horizontal shafts, shaft couplings etc shall be an OSHA approved design. 

 
5.7.2 Miscellaneous trim: All piping and valves required for seal or stuffing box 

injection water, air vent valves, oil level indicators, grease lubricators and other 
miscellaneous accessories shall be furnished by the pump manufacturer.  All 
wetted parts (valve, tubing etc) shall equal or exceed the corrosion characteristics 
of the casing materials. 

 
5.7.3 All fasteners shall be of domestic origin. 

 
5.8 Driver 

 
5.8.1 Each pump shall be supplied with one electric motor each. The type of electric 

motor shall be specified in the Technical data sheet 
 

5.8.2 The rating of the pump driver shall be the larger of the following: 
 
a. The maximum power required by the pump from zero discharge to pump run 

out discharge at site climatic conditions. 
 

b. 110% of the power required at the duty point at site climatic conditions. 
 

5.8.3 Electric motor drivers shall be furnished in accordance with BHEL motor 
requirements (see listing in Appendix A). 

 
5.8.4 Normal supply conditions at the Power plant are 415V/3PH/50 Hz (3 wire 

solidly earthed).  The thrust bearings shall be ball type.  The total hydraulic 
thrust shall be incorporated in the thrust bearing design capacity. 

 
5.8.5 Bearing lubricating system shall lubricate satisfactorily at 14.6 to 42.5 Deg 

ambient site temperature range. 
 

5.8.6 Electric motors shall be selected so that their rating will not be exceeded by the 
brake horsepower of the pump over its entire operating range. 
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5.8.7 Pump supplier shall complete the Motor data sheet in BHEL format and also 
indicate rated current, locked rotor current and space heater power. 

 
5.9 Welding 

 
5.9.1 The welding of pumps shall be in accordance with the Pump manufacturer’s 

weld procedures. 
 

5.9.2 Permitted welding processes shall be as specified in the ASME codes referenced 
herein and shall include the restrictions and limitations applicable to those 
processes as specified. 

 
5.9.3 Preheat and inter pass temperature shall be performed in accordance with the 

WPS for dynamic components. 
 

5.9.4 The minimum preheat temperature and maximum inter pass temperature shall be 
specified in the WPS. 

 
5.9.5 When weld joint details are specified by the design documents, they shall be 

prepared in accordance with the design documents. 
 

 
5.9.6 Required NDE of welds or components shall be performed in accordance with 

the Manufacturer’s Quality Plan. 
 

5.9.7 Visual examination of welds may begin immediately after the completed welds 
have cooled to near ambient temperature.  However magnetic particle, liquid 
penetrant and ultrasonic examinations shall be performed no less than 48 hrs 
after completion of the welds on quenched and tempered steels (i.e. ASTM A514 
and A517) 

 
5.10 Base plate 

 
5.10.1 Pump supplier shall provide a common fabricated steel base plate for the pumps 

and drivers. Base plates shall be designed to adequately support the equipment 
under all conditions and reaction forces. 
 

5.10.2 Base plate shall be sufficiently rigid to allow shipment with the driver, mounted 
without the occurrence of any distortion to the base plate. 

 
5.10.3 Base plates shall be fabricated steel with integral drip lip or drip pan and 

threaded drain connection and shall be designed to provide common support and 
maintain proper alignment of the pump and the motor. 
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5.10.4 Base plate and pump supports shall be so constructed as to minimize 

misalignment caused by mechanical forces such as normal piping strain, internal 
differential thermal expansion and hydraulic piping thrust. 

 
 

5.11 Impellers 

5.11.1 The impeller shall be firmly keyed and secured to the shaft in proper axial 
position. It shall be cast in one piece, accurately machined, finished all over and 
the water passages finished to the proper contour. The impellers shall be 
dynamically balanced, either separately or as part of the shaft assembly. 

5.11.2 Impeller shall be closed, semi-closed or open type and designed in conformance 
with detailed analysis of the condensate being pumped. 
 

5.11.3 The impeller shall be secured to the shaft, and shall be retained against 
circumferential movement by keying, pining, or lock rings. 

 

5.12 Impeller/casing Wear Rings 

5.12.1 Replaceable type wear rings shall be provided at suitable locations of pumps per 
manufacturer’s standard practice.  Suitable method of locking the wear ring shall 
be used. 

5.12.2 The pumps shall be provided with replaceable front and back wear rings for 
casings and impellers. Rings utilizing threads are unacceptable. When impeller 
ring and impeller material are the same, rings may be cast integral with impeller. 

 
5.13 Noise level and vibration 
 

5.13.1 Pumps shall run smooth without noise and vibration. Noise level produced 
individually or collectively (pump and motor) shall not exceed 85 dB (A) 
measured at a distance of 1.5 meters from the outline of equipment source in any 
direction. 

 
5.13.2 The overall vibration level shall be as per hydraulic institute standards. 

 
5.14 Marking 

 
5.14.1 A permanently attached corrosion resistant nameplate shall be affixed at a 

prominent location on the outside of each condensate pump and shall include the 
following information as a minimum. 
 
a. Name of supplier/manufacturer 
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b. Equipment description (i.e. condensate pump) size, model number and serial 

number. 
 

c. Supplier’s shop order number 
 

d. BHEL’s purchase order number 
 

e. Work order number 
 

f. Conditions of service including service fluid, pump capacity, total head, 
minimum NPSH required, temperature, specific gravity, efficiency, brake 
horsepower and speed. 
 

5.14.2 A rotation arrow shall be permanently attached in a readily visible area on the 
motor mounting bracket. 
 

5.14.3 Component parts shall be clearly marked to assure proper assembly in the field. 
 

5.14.4 Nameplates mounted on equipment shall be attached with stainless steel pinhead 
screws, rivets, drive screws or epoxy glue. 

 
5.14.5 Name plates shall be 1/16” to 1.8” (2 mm to 4 mm) thick.  The size of 

nameplates shall be a minimum of ¾” by 3 inches and include the tag numbers 
above.  The text shall be sized as large as possible with size constraints. 

 
5.15 Spare parts 
 

5.15.1 The Pump supplier shall submit a list of all recommended spare parts.  The list is 
to be based on requirements for normal continuous operation of the pumps and 
motors as specified in these specifications. 

 
5.15.2 The Pump supplier shall submit a recommended spare parts list with prices for 

both a three (3) and a five (5) year interval.  Spare parts list shall indicate a 
summary of the criticality of the various parts relative to the expected life of the 
part before failure based on the supplier’s experience. Spare parts list shall 
contain all drawing reference numbers, item numbers, part numbers, a / or 
catalog numbers necessary to identify spare parts. 

 
5.15.3 The pump supplier shall quote price separately for mandatory spares list (if 

applicable). 
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6.0 DRAWING REQUIREMENTS 
 

6.1 General 
 

6.1.1 Fabrication of pumps shall be based on BHEL’s approval on drawings. 
  
6.1.2 Submitted documents shall reference to BHEL P.O Number. 

 
6.1.3 Any drawings which reflect in attention to or noncompliance with specification 

requirements, lacks certification for the specific project or which is unchecked 
will be rejected by BHEL for proper compliance, completion and/or checking. 

 
6.1.4 Additional detailed drawings, where required for approval by BHEL shall show 

all information necessary to assure complete knowledge of the equipment and/or 
installation. 

6.1.5 All drawings, data and documents submitted by the supplier shall be in the 
English language system and metric units. 

 
  

6.2 Documents to be submitted after P.O 
 
6.2.1 Schedule of drawings and documents to be submitted for review, approval and 

information with submission dates. 
 

6.2.2 Quality Assurance Plan (QAP) 
 

6.2.3 Detailed general arrangement drawing of pump and driver. This drawing shall 
indicate all the design data and information furnished in the document no. ESS-
001 Data sheets. 

 
6.2.4 Pump and driver with static and dynamic loads, details of fixing, grouting and all 

base plate anchor bolt hole locations. 
 

6.2.5 Cross section drawing of the pump with complete part list, materials of 
construction and relevant standards for each part. 

 
6.2.6 Pump performance curves flow rate versus head, break kilowatts, efficiency, 

NPSHR from zero flow to maximum flow and torque-speed curve. 
 

6.2.7 Scheme for pump sealing, lubrication and cooling. 
 

6.2.8 Driver dimensional drawing. 
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6.2.9 Surface preparation and painting procedure. 
 

6.2.10 Catalogues, data sheets and drawings for instruments. 
 

6.2.11 Installation, operations and maintenance manual along with lubrication schedule. 
 
7.0 PAINTING AND SHIPPING REQUIREMENTS 

 
7.1 Painting and coatings shall be as per QP. 

 
8.0 EXCEPTIONS 

 
8.1 Offer shall be submitted  along with “EXCEPTIONS TO THE SPECIFICATION” (Clause 

wise) 
 

8.2 If there is no section with the header “Exceptions / Deviations to the specification” enclosed 
along with the technical officer, it is interpreted that the offer is strictly in accordance with 
the specification without any deviation. 

 
8.3 Any exception / deviation listed and agreed by the purchaser shall become agreed 

modification to the specification for that particular contract. 
 


