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1.0 OPERATION AND MAINTENANCE SERVICES  
 
The bidder scope also covers the Operation and Maintenance (O&M) services for Preventive and 
Breakdown maintenance from the date of successful commissioning till handing over to end 
customer. However, actual date of start of O&M services shall be communicated to successful 
bidder by BHEL site personnel. 
 
Bidder to note that the spares and consumables required for maintenance of the equipment 
during this O&M period shall be in bidder’s scope of supply. Bidder shall use only genuine parts as 
mentioned in O&M Manual. Any damage or malfunction caused by the use of unauthentic parts or 
unqualified personnel shall be responsibility of bidder and as a consequence of above bidder is 
required to replenish the unauthorised part and abridge the qualified person without any 
commercial implication to BHEL. 
 
O&M Services scope also covers all regular maintenance by trained service engineers and supply of 
genuine parts and lubricants as per the original equipment manufacturer’s recommendations.  
 
For the purpose of Operation of AC System, One-day shall be considered as 24 hours i.e. 3 shifts of 
8 hours each. The AC System (along with related accessories) shall be operated on Round-the-clock 
basis on all the days of the year including Sundays and Public Holidays 
 
O & M Personnel should be acquainted with local language. Governmental / Statutory approval 
w.r.t. O&M service as applicable shall be in bidder's scope. 
 
Total duration of the Operation and Maintenance services has been envisaged for twelve (12) 
months for individual AC plants/control buildings identified in price format/specification. The 
duration of operation & maintenance services can be increased or decreased as per requirement 
and payment in such case shall be made on pro-rata basis. 
 
The operation and maintenance services can be continuous or intermittent as per site requirement 
for individual AC plants/control buildings identified in price format/specification.  
 
Bidder has to compulsorily maintain log book for the O & M staff engaged for O&M jobs and 
submit to Engineer in charge for certification for realization of the bills. After certification of the bill 
by Engineer in charge of BHEL, bidder shall claim the amount after completion of minimum 30 
days.  
 
Depending on start of O&M services, there is a possibility that some period of O&M services and 
Warranty period may overlap. However, it is clarified that any maintenance required or any spare of 
AC System required to be replaced during Warranty period (as part of warranty clause requirement) 
shall not be made part of O&M Services. Bidder may take care of this fact while working out the 
prices of O&M services 
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Wherever AC system has been written in O&M Service Specification, the same shall be deemed as 
complete AC System. 

The vendor shall deploy following minimum manpower for Operation of AC System.  
 

i. Two qualified and experienced AC operator per shift on "Round the Clock" basis 
throughout the year for all days of the year including Sundays & Public Holidays. There 
must be minimum 30 minutes overlapping between two shift operators to get familiarize 
with the status of AC System. 

 
ii. Two Helper per shift on " Round the Clock" basis throughout the year for all the days of the 

year including Sundays and Public Holidays. The helper shall assist the AC System Operator 
in day to day operation of AC System and accessories and shall assist him for keeping AC 
System equipment’s in neat and tidy condition.  

1.1 Responsibility of AC System Operator 
 

i. AC System operator shall be responsible for proper sequential operation of AC System 
including operation of standby equipment in a predefined sequence and stopping the 
same (when necessary) as per the procedural practice. In case of any abnormality (like non 
availability of power supply at incomer of AC System), he shall immediately report the 
matter to BHEL site Engineer for further action. Similarly, any malfunctioning in the system 
shall be immediately reported by him to BHEL site Engineer for suitable corrective action 
irrespective of time of occurrence of malfunctioning / abnormality in the system. A log 
book of all such outrages shall be maintained by AC system operator, which shall be shared 
with BHEL site engineer on periodic basis. 
 

ii. AC System operator shall take hourly readings of all the parameters of AC System / 
Equipment’s including reading on main electrical panel of AC System. Temperature & RH 
readings inside all AC areas shall be taken at least once in a day. All the readings shall be 
recorded in a logbook register. 

1.2 Responsibility of Helper. 
 

i. The AC System helper shall assist AC System operator for day to day smooth operation of 
AC System, like Checking of water levels of cooling tower, cleaning of Tanks, cleaning of 
strainers, checking water parameters of softening plant cleaning of AHU filters and other 
filters etc. as and when required. He shall be responsible for keeping all the equipment’s of 
AC System as applicable in clean and tidy condition. He shall also carry out general cleaning 
of all AC equipment’s including Electrical Panels (Part of AC System), AHU's etc. on regular 
basis.  
 

ii. The helper shall work under the control of AC System operator and shall always ensure 
that unusable junk materials are not allowed to be kept in AC System room or AHU rooms.
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iii. Under such eventuality, he will report the matter to Plant Operator, who in turn will take 
suitable action including reporting the matter to BHEL site Engineer. 

1.2.1 All the log book registers shall be arranged by vendor. Log book register duly paged and 
bounded will be maintained in good condition by vendor. 

1.2.2 All the necessary tools & tackles and other materials, required for operation of AC System 
shall be kept by vendor under the control of AC System operator. These tools & tackles 
shall be separate from tools & tackles (as per price format) which shall be handed over to 
customer in new condition. Required testing instruments like refrigerant leak detector, 
Multi Meter (for Electrical portion of AC System), Sling pshycrometer, Line Tester, Tool Kit, 
Torch, vacuum pump, oil charging pump, Pressure testing kit etc. should also be always 
available with Plant Operator.  

1.2.3 In case of any operator / helper being on leave, vendor shall immediately take advance 
action and provide substitution so that minimum manpower as indicated above is not 
reduced on any day. In case a particular shift duty A/C Operator or helper does not turn up 
due to any reasons, the earlier duty person shall continue to make sure that AC System 
never remains unattended.  

2.0 Maintenance of AC System 

i. Maintenance work under scope of the vendor shall broadly include but in no way limited 
to the following: 

a) Preventive maintenance of the plant. 

b) Servicing of the AC plants and associated equipment’s at regular interval  

c) Attending to complaints. 

d) Replacement of worn out or defective components 

e) Replacing of consumables like refrigerant gas, oil, chemicals and salt for softening plant as 
and when required.  

No consumable or any other items of AC system shall be arranged by Customer and no 
extra payment shall be made by customer in this regard.  

ii. Vendor shall be responsible at all time, during the entire period of contract for satisfactory 
performance of AC system (including accessories) with zero down time. During emergency 
or breakdown, vendor's Engineer along with related technicians shall be available 
immediately even though it may be beyond normal working hours or on public holidays till 
the AC System is restored back into normal satisfactory condition. Response time for 
attending breakdown complaints shall not exceed 2 hours. 
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iii. Defective / worn out components shall be replaced only by genuine and original parts. 
OEM or its authorized dealer's invoice shall be submitted as proof of using genuine parts. 
All common spares required for AC system shall normally be kept available in the plant by 
the vendor. However, for critical spares, the same shall be made available in not more than 
72 hours from the time of break-down requiring such spare. 

iv. Preventive Maintenance, servicing of AC System equipment’s and accessories etc. shall be 
done by vendor in a planned manner in consultation with concerned customer’s engineer. 
Preventive maintenance and service should be done as per the recommendations / 
guidelines of various OEMs 

v. Major servicing & over handling of equipment’s like compressors, evaporators, 
condensers, pumps, AHU's, piping / ducting works, valves etc. shall be done by vendor 
once in a year.  

vi. In case any repair/services of particular equipment of system like chiller unit is to be 
carried out by vendor through OEM (or their authorized dealer), all the arrangements 
including tools, O&M spares etc. shall be the total responsibility of vendor.  

vii. Vendor shall arrange and maintain separate logbook register for services / maintenance of 
AC System. Record of work done for services/maintenance repairs etc. shall be recorded 
by vendor’s engineer in this register. This register shall always be with updated records & 
shall be produced to customer’s engineer on weekly basis or as & when required by him.  

viii. Vendor shall arrange and maintain sufficient stock of spares and consumable at site (AC 
room). Similarly, all necessary tools & instruments required for the purpose of servicing / 
maintenance / routine testing etc. shall also be arranged by vendor and should be 
available at site at all times.  

ix. Repairs / servicing works shall normally be done by vendor at site up to maximum possible 
extent. However, in case any equipment or accessories is essentially required to be taken 
by vendor out of the plant premises for repairing / servicing, all necessary arrangements 
including to and fro transportation shall be the responsibility of vendor. Vendor shall also 
inform concerned customer’s engineer for doing procedural formalities (like issue of gate 
pass etc.), prior to taking out the materials out of Plant premises.  

x. In case bidder fails to supply the spares required for maintenance of the equipment, same 
shall be provided by BHEL at Bidders risk and cost. 

xi. Vendor shall be fully responsible for safety of his personal at all times. Vendor shall also be 
responsible for taking all safety precautions at all the times, especially during servicing / 
preventive maintenance and repairs of AC System equipment’s etc. 
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xii. All the safety controls of AC Plant such as HP, LP, OP, Water pressure switch, inter locking 
etc. shall be positively checked at least once a month and same shall be recorded by 
vendor engineer 

xiii. Technicians & helpers engaged by the vendor shall wear uniform with nameplate for easy 
identification, while being within plant premises 

xiv. Vendor's engineer shall be focal point for customer. He shall report to customer engineer 
on daily basis, for taking necessary instructions and to update the status of AC system 

xv. If any damage to the equipment and its accessories has happened due to improper 
maintenance by bidder shall be recovered from the bidder. 

xvi. Bidder is to arrange all the safety gears like helmets, air plugs, safety shoes etc. during the 
maintenance for the O&M Staff. 

xvii. Bidder shall have to maintain storage shed along with site office during O & M contract 
also 

xviii. Fabrication and erection of platform/extra support for AC areas if felt necessary during 
operation and maintenance of the system has to be done by the bidder.  

Notes:  

1. The bidder shall take approval from Engineer-in charge of BHEL by submitting organization 
Chart of O&M staff for this site clearly indicating man power deployment with their educational 
background & experience with supporting documents. 
 

2. The bidder shall be solely and wholly responsible for safety and security of workers engaged in 
the job and the BHEL property. In case of any accident the contractor shall pay proper 
compensation to the workers as per workmen’s compensation act and repair/replace BHEL 
property at their own cost & arrangement. The bidder shall also make adequate provision of 
insurance for their workers at their own cost to cover them against the risk of accident. 
 

3. The bidder and their workers engaged in the job shall follow all safety rules at the time of 
execution of work. It shall be responsibility of the bidder to supply all safety equipment as 
necessary to its O&M staff.  

4. Beyond general shift if any trouble/breakdown occurs in the plant, Maintenance team must 
reach the plant without any delay along with Engineer/Site In-charge. 

5. No Person from the list of manpower shall leave the plant site without prior permission from 
the Engineer in charge of BHEL. 

6. However, in operation part, if any person is absent, substitute must be given immediately 
otherwise proportionate deduction will be made 
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7. The replacement / substitute personnel for maintenance, manpower shall have the same 
educational qualification and experience. 

8. If any additional manpower is required during O&M whatsoever under the scope of contract 
the same shall be made available by bidder in time within the cost. To cater the need of time 
bound maintenance jobs, the bidder shall depute additional manpower without any cost 
implication to BHEL 

9. During execution of work if any personnel is found not suitable for the job or his presence 
inside powerhouse premises is felt undesirable, the personnel has to be replaced within 15 
days. 

10. BHEL will not be responsible for payment towards idle labour charges 

 
 
Statutory Compliance by the bidder:  

 

All Statutory compliances related to Labour, Health & Safety, Quality & Environment 
protection and insurance shall be as GCC Rev-07. 
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ATTACHMENT - 3K 
PAGE 223 OF 401 

Signature of authorized signatory.................. 

Sub : Sub-Qualifying Requirements for the Air Conditioning System 

 
(A) In line with the Sub-Qualifying Requirements stipulated in Clause No. 4.5 of Sub-

Section-IA, Part-A of Section-VI, we/our sub-vendor hereby confirm that we/our sub-
vendor have designed, supplied, erected and commissioned atleast One (1) number of 
Air Conditioning systems having a total installed capacity of 300TR or more including 
stand-by chiller unit (if any), which included atleast one chilling unit with a minimum 
capacity of 60 TR. The system have been in successful operation for atleast One (1) 
year. The details are given below: 

----------------------------------------------------------------------------------------------------------------------------- 
Sl.No. Item Description Plant No. 1  
----------------------------------------------------------------------------------------------------------------------------- 
 
1. Name of the Client with full 
 address, contact person(s), 
 fax and tele no. 
 
2. Name and address of the Plant 
 
3. Purchase Order no. and date 
 
4. Copy of purchase order enclosed Yes/No  
 
5. Date of Commissioning 
 
6. No. of years of successful operation   
  
7. Whether clients certificate is Yes/No  
 enclosed to prove that "the Air 
 Conditioning system is in   
 successful operation for atleast one (01) year. 
  
8. Total installed capacity of air ............... TR  
 conditioning system  
 (should be atleast 300 TR) 
 
9. Capacity of largest chilling unit 
 in above air conditioning system .............. TR  
 (should be atleast 60 TR) 
 
10. Type of installation Industrial/  
    Commercial  
    Installation  
 

11. The scope of Contract included 
 
 (a) Design  Yes/No  
 
 (b) Supply  Yes/No  
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Signature of authorized signatory.................. 

--------------------------------------------------------------------------------------------------------------------------- 

Sl.No. Item Description Plant No.1  
----------------------------------------------------------------------------------------------------------------------------- 
 (c) Erection Yes/No  
 
 (d) Commissioning Yes/No  
 
12. Documentary evidence in support Yes/No  
 of above enclosed 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
(B) We further declare that the chillers to be suppplied under the package shall be sourced 

from manufacturer M/s......................................... who has manufactured and supplied 
atleast One (1) no. of similar type of chiller unit having a capacity of not less than 150 TR 
and have been in successful operation for atleast One (1) year. 

 
 Chillers proposed to be supplied under this package would be sourced from following 

manufacturers. Experience details of the manufacturers are given below: 
 
 (a) Type of vapor compression  Screw compressor 
  type chilling unit offered 
 
 (b) Name and Address of Manu- 
  facturer from whom the above 
  equipment is sourced 
 
 (c) For the above type of chiller 
  Experience details of the 
  Manufacturer is as follows :  
 
---------------------------------------------------------------------------------------------------------------------------- 
Sl.No. Item Description Plant No.1  
----------------------------------------------------------------------------------------------------------------------------- 
 
1. Name of the Client with address, 
 name of contact person(s), 
 tel. no. & fax no. 
 
2. Purchase Order no. and date 
 
3. Date of Commissioning 
 
4. No. of years of successful 
 operation 
 
5. Capacity of chiller unit .............. TR  
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Signature of authorized signatory.................. 

---------------------------------------------------------------------------------------------------------------------------- 
Sl.No. Item Description Plant No.1  
----------------------------------------------------------------------------------------------------------------------------- 
 
6. Clients certificate to demonstrate Yes/No  
 successful operation of machine 
 for at least one (01) year. 
 
7. Documentary evidence in support Yes/No  
 of above enclosed 
 
----------------------------------------------------------------------------------------------------------------------------- 
 
 
Date :    (Signature).................................................. 
 
Place :   (Printed Name).......................................... 
 
    (Designation).............................................. 
 
    (Common Seal)......................................... 
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S.N.
1

2

3

4

5

S.N.
1

2

DESCRIPTION OF TESTS TO BE PERFORMED 
Capacity (TR) of water cooled chillers for A/C system of Main Plant Area (TG Building) 
and A/C system of ESP/AHP/FGD control rooms

Guaranteed room conditions during summer for all the Air conditioned areas.

Capacity (TR) of Air cooled condensing (D-X) unit for A/C system of water system
control building and office area in control tower.

PERFORMANCE GUARANTEES TO BE DEMOSTRATED AT SITE 

Parallel operation of chilled water and condenser water pumps.

PERFORMANCE GUARANTEES TO BE DEMOSTRATED AT SHOP
DESCRIPTION OF TESTS TO BE PERFORMED 
Capacity and discharge pressure of chilled water pumps, condenser water pumps at its rated 
duty point.
Capacity and static pressure of AHU fans at its rated duty point.

Vibration level of chillers, condensing units, centrifugal fans of AHUs and all pumps.
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Rev.:  00

CHARACTER
ISTICS 

REFERENCE ACCEPTANCE 

CHECKED DOCUMENT DOCUMENT

M C / N M C N
1 3 4 5 7 8 9 10 11 12 13 14

1

Make: Major Visual
As per approved 
TDS / Mfg. Stnd.

As per 
approved TDS 

/ Mfg. Stnd

Mfr. Test 
Certificate

√ P V V
Mfg. TC 
shall be 

provided

HV/IR Tests Major
Measuremen

t
Mfg. standard

Mfg. test 
certificate

Mfr. Test 
Certificate

√ P V V
Mfg. TC 
shall be 

provided

Motor Rotor 
Balancing

Major
Measuremen

t
Mfg. standard

Mfg. test 
certificate

Mfr. Test 
Certificate

√ P V V
Mfg. TC 
shall be 

provided

1.2 Visual Major Visual
As per spec / 

TDS / OEM stnd

As per spec / 
TDS / OEM 

stnd
Insp. report √ P V V

1.3
Pneumatic 

Test
Major

Pneumatic 
Test

As per spec / 
TDS / OEM stnd

As per spec / 
TDS / OEM 

stnd
Insp. report √ P V V

1.2

Material 
conformatio

n
Major

Chemical & 
Physical test

As per approved 
TDS / IS 2062 Gr 

B / SA516 / 
IS3589

Test Certificate
Test 

Certificate
√ V V V

Mfg. TC 
shall be 

provided

Dimensional Major
Measuremen

t
As per approved 
TDS / Mfg. Stnd

Inspection 
Report

Inspection. 
Report

P V 

Visual 
Inspection

Major Visual No defect No defect
Inspection. 

Report
P V

Material 
conformatio

n
Major

Chemical & 
Physical test

As per approved 
TDS / IS 2062 Gr 

B / SA516 / 
IS3589

Test Certificate
Test 

Certificate
√ V V V

Mfg. TC 
shall be 

provided

Dimensional Major
Measuremen

t
As per approved 
TDS / Mfg. Stnd

Inspection 
Report

Inspection. 
Report

P V 

Visual 
Inspection

Major Visual No defect No defect
Inspection. 

Report
P V

Manufacturer’s Name & 
Address

            MANUFACTURING QUALITY PLAN  PROJECT:  

Doc. No.:  PACKAGE: 
ITEM / EQUIPMENT:
STANDARD QUALITY PLAN FOR WATER COOLED SCREW 
CHILLER UNIT

CUSTOMER: 

MAIN  CONTRACTOR   :

SUB CONTRACTOR  :   

D* AGENCY** REMARKS

2 6

S. No.

COMPONENT & 

OPERATION

CATEGORY
TYPE OF 
CHECK

QUANTAM OF 

CHECK

1.1

1.2.1

1.2.2

RAW MATERIAL / BOUGHT OUT ITEMS

FORMAT OF 
RECORD

100%

100%

100%

100%

100%

Compressor

Compressor Assembly

Compressor Assembly

Evaporator

Shell for Evaporator

Tube sheet for Evaporator

100%

One per lot

100%

100%

One per lot

100%
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            MANUFACTURING QUALITY PLAN  PROJECT:  

Doc. No.:  PACKAGE: 
ITEM / EQUIPMENT:
STANDARD QUALITY PLAN FOR WATER COOLED SCREW 
CHILLER UNIT

CUSTOMER: 

MAIN  CONTRACTOR   :

SUB CONTRACTOR  :   

Material 
conformatio

n
Major

Chemical & 
Physical test 

n

C12200 / 
Approved TDS / 

ASME SB-359

C12200 / 
Approved TDS 
/ ASME SB-359

Test 
Certificate

√ V V V

Performed 
by Overseas 

supplier. 
Mfrs. TC 
shall be 

furnished

Internal 
defects

Major
Eddy Current 

testing
Approved Specs 
/ TDS / OEM Std

No defects 
Inspection. 
Report

√ P V V

Visual 
Inspection

Major Visual No defects No defects 
Inspection. 
Report

P  V

Material 
conformatio

n
Major

Chemical & 
Physical test

As per approved 
TDS / IS 2062 Gr 

B / SA516 / 
IS3589

Test Certificate
Test 

Certificate
√ V V V

Mfg. TC 
shall be 

provided

Dimensional Major
Measuremen

t
As per approved 
TDS / Mfg. Stnd

Inspection 
Report

Inspection. 
Report

P V 

Visual 
Inspection

Major Visual No defect No defect
Inspection. 

Report
P V

Material 
conformatio

n
Major

Chemical & 
Physical test

As per approved 
TDS / IS 2062 Gr 

B / SA516 / 
IS3589

Test Certificate
Test 

Certificate
√ V V V

Mfg. TC 
shall be 

provided

Dimensional Major
Measuremen

t
As per approved 
TDS / Mfg. Stnd

Inspection 
Report

Inspection. 
Report

P V 

Visual 
Inspection

Major Visual No defect No defect
Inspection. 

Report
P V

Material 
conformatio

n
Major

Chemical & 
Physical test 

n

C12200 / 
Approved TDS / 

ASME SB-359

C12200 / 
Approved TDS 
/ ASME SB-359

Test 
Certificate

√ V V V

Performed 
by Overseas 

supplier. 
Mfrs. TC 
shall be 

furnished

Internal 
defects

Major
Eddy Current 

testing
Approved Specs 
/ TDS / OEM Std

No defects 
Inspection. 

Report
√ V V V

Visual 
Inspection

Major Visual No defects No defects 
Inspection. 
Report

P  V

2

1.2.3

1.3

Tubes

1.3.1

One per lot

100%

100%

Shell for Condenser

Condenser

1.3.2

1.3.3

Process Inspection

Tube sheet for Condenser

Tubes

One per lot

100%

100%

One per lot

100%

100%

One per lot

100%

100%
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Doc. No.:  PACKAGE: 
ITEM / EQUIPMENT:
STANDARD QUALITY PLAN FOR WATER COOLED SCREW 
CHILLER UNIT

CUSTOMER: 

MAIN  CONTRACTOR   :

SUB CONTRACTOR  :   

2.1 WPS & PQR Major
Welding 

Parameters
ASME Sec IX ASME Sec IX WPS & PQR √ P V V

Refer Note-
1

2.2.1
Surface 
defects

Major LPE Test
ASME Sec. V 

ARTICLE 6

ASME SEC.VIII 
Div.1-No linear 

indication
Insp. Report √ P V V

NA for 
round ERW 
/ seamless 

pipe 

2.2.2
Internal 
defects

Major
Radiographic 
examination

ASME Sec. V 
ARTICLE 2

ASME SEC.VIII 
Div.1-CLAUSE 

UW52

Inspection. 
Report

√ P V V

2.2.3
Surface 
defects

Major LPE Test
ASME Sec. V 

ARTICLE 6

ASME SEC.VIII 
Div.1-No linear 

indication
Insp. Report √ P V V

2.3.4 Dimensional Major Dimensional
As per OEM 
procedure

As per OEM 
procedure

Insp. Report  √ P V V

2.3.5

Color DFT, 
Electrical 

parts / 
Layout 

 Major Visual

OEM DRG. / 
Approved data 
sheet / appd 

drawing

As per Col.7 Mfg. TC √ P V V

3

i. Pressure 
Test (Shell 
side)

Critical
Pneumatic 

check 
Underwater

No leakage at 
220 psi (g) for 
10 minutes.

No Leakage Insp. report √ P W V

 ii. Pressure 
Test (Tube 
side)

Critical
Hydraulic 

check

No leakage at 
195 psi (g) for 
10 minutes.

No Leakage Insp. report √ P W V

 i. Pressure 
Test (Shell 
side)

Critical
Pneumatic 

check 
Underwater

No leakage at 
220 psi (g) for 
10 minutes.

No Leakage Insp. report √ P w V

 ii. Pressure 
Test (Tube 
side)

Critical
Hydraulic 

check

No leakage at 
195 psi (g) for 
10 minutes.

No Leakage Insp. report √ P W V

 2.2

Welding Procedure Qualification 100%

For both condenser & evaporator

3.1

3.2

Condenser Assembly

Evaporator assembly

10% spot of weld joint

100% on weld joints

10%

100%

100% on weld joints

1 / size

1 / size

1 / size

1 / size

Shell Butt Joints

Shell joint

Shell to tube sheet joint

Tube expansion

Control Panel

IN PROCESS INSPECTION FOR BOTH COOLER & CONDENSER
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Manufacturer’s Name & 
Address

            MANUFACTURING QUALITY PLAN  PROJECT:  

Doc. No.:  PACKAGE: 
ITEM / EQUIPMENT:
STANDARD QUALITY PLAN FOR WATER COOLED SCREW 
CHILLER UNIT

CUSTOMER: 

MAIN  CONTRACTOR   :

SUB CONTRACTOR  :   

 i. 
Dimension 
Overall

Major
Measuremen

t
Approved Dwg / 

TDS
Approved Dwg 

/ TDS
Inspection. 

Report
√ P W W

ii. 
Functional 
test of 
Control 
Panel

 Major
Measuremen

t/ Visual
OEM DRG. / 

Approved TDS
OEM DRG. / 

Approved TDS
Inspection. 

Report
√ P W W

Simulation 
of safety 
trips shall 

be 
witnessed 
during Run 

test of 
performanc

e test

iii. Pressure 
Test of 
Refrigerant 
System

Critical Pneumatic
Soap Leak Test 
at 220 Psi (g).  

For 10 minutes
No Leakage

Inspection. 
Report

√ P W W

iv. 
Evacuation

Critical
Measuremen

t

Pull vacuum 
below 

500micron & 
after 1Hr Hold 

should not raise 
above 1000 

micron

Pull vacuum 
below 500 

micron & after 
1Hr Hold 

should not 
raise above 

1000 micron

Inspection. 
Report

√ P W W

v. Capacity 
Test of 
chiller

Critical
Measuremen

t
ARI 550 / 590 

stand.
As per 

approved TDS
Inspection. 

Report
√ P W W

Performanc
e Test at 

100% load 
to be 

witnessed.

vi. Noise & 
Vibration

Major
Measuremen

t
OEM DRG. / 

Approved TDS
OEM DRG. / 

Approved TDS
Inspection. 

Report
√ P W W

vii. 
Insulation

Major
Insulation 
material 

check

OEM DRG. / 
Approved TDS

OEM DRG. / 
Approved TDS

Inspection. 
Report

√ P W W

4.1

100%

100%

4

100%

FINAL INSPECTION

CHILLER UNIT Assembly
100%

100%

100%

100%
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Manufacturer’s Name & 
Address

            MANUFACTURING QUALITY PLAN  PROJECT:  

Doc. No.:  PACKAGE: 
ITEM / EQUIPMENT:
STANDARD QUALITY PLAN FOR WATER COOLED SCREW 
CHILLER UNIT

CUSTOMER: 

MAIN  CONTRACTOR   :

SUB CONTRACTOR  :   

viii. Painting 
(Paint Shade 

& DFT)
Major

Visual, 
measuremen

t

OEM DRG. / 
Approved TDS

OEM DRG. / 
Approved TDS

Inspection. 
Report

√ P W W

4.2
Completene

ss
Major

Verify with 
packing list

OEM Spec/ 
Packing list

OEM Spec/ 
Packing list

Inspection. 
Report

√ P - -

NOTE-1: WPS approval and PQR, WPQ qualifications from reputed agencies like TUV, Lloyds, BVI, SGS, Intertek, NTPC, BHEL, etc.’
                LEGEND: -

D* RECORDS IDENTIFIED WITH TICK (√) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION. 
M: MANUFACTURER/VENDOR, C: BHEL, N: CUSTOMER, P: PERFORM, V: VERFICATION, W: WITNESS

SIGNATURE

PARTY

P: PERFORM

W: WITNESSING

V: VERIFICATION

Page no.

M: MANUFACTURER / VENDOR
NAME 

VENDOR / MANUFACTURER
C: BHEL

N: CUSTOMER
CUSTOMERBHEL

Packing & dispatch 100%

100%

147 of 219



MANUFACTURE'S  NAME  &  ADDRESS           STANDARD  QUALITY  PLAN  
QP.  NO. :   

ITEM :    CENTRIFUGAL PUMP
REV.  :     0

SYSTEM : DATE : 

PAGE  1  OF 3

SUB CONTRACTOR  :   

SL 
No.

COMPONENT & OPERATION
CHARACTERISTICS 

CHECKED
CATEGORY

TYPE / 
METHOD OF 

CHECK

EXTENT OF 
CHECK

REFERENCE 
DOCUMENT

ACCEPTANCE 
NORMS

FORMAT OF 
RECORD

REMARKS

P W V

1 2 3 4 5 6 7 8 9 10 11

1.0 MATERIAL.CONTROLS
1.1 CASING(UPPER&LOWER/V

OLUTE)/BOWLS 
DIFFUSER,STAGE 
BODIES,DISCHARGE HEAD 
(IF CAST) ETC.

Physical  & 
Chemical Props.

Critical Physical  & 
Chemical 
Analysis.

 
ONE/HEAT

/BATCH

Apprd. Data Sht/ 
Apprd G.A. Drg.

Apprd. Data Sht/ 
Apprd G.A. Drg.

LAB. REPORT 3,
2

1.2 IMPELLERS Physical  & 
Chemical Props.

Critical Physical  & 
Chemical 
Analysis.

 
ONE/HEAT

/BATCH

Apprd. Data Sht/ 
Apprd G.A. Drg.

Apprd. Data Sht/ 
Apprd G.A. Drg.

LAB. REPORT 3,
2

2,
1

1.3 STUFFING BOX,SUCTION 
HOUSING,SUCTION 
BELL,WEARING 
RINGS,NECK 
RINGS,SHAFT 

Physical  & 
Chemical Props.

MA Physical  & 
Chemical 
Analysis.

 
ONE/HEAT

/BATCH

Apprd. Data Sht/ 
Apprd G.A. Drg.

Apprd. Data Sht/ 
Apprd G.A. Drg.

LAB. REPORT 3,
2

2,1

1.4

STRESS RELIEVING/HEAT 
TREATMENT OF CASTING, 
AS ABOVE(IF APPLICABLE)

HEAT CYCLE MA VARIFICATI
ON OF 
SR/HT 

CHARTS

ALL 
BATCHES

Apprd. Data sht / 
Apprd G.A. Drg.

Apprd. Data sht / 
Apprd G.A. Drg.

SR/HT 
CHARTS

3,
2

2,1

1.5 BARS/FORGINGS FOR 
SHAFTS,LINE SHAFTS

1.Physical  & 
Chemical Props.                        
2.DIMENSIONS   
3.SUB-SURFACE 
DEFECTS FROM 
50 MM AND 
ABOVE DIA 
SHAFTS                                                              

Critical 1.Physical  & 
Chemical 
Analysis. 
2.Measurem
ent                     
3. 
ULTRASONI
C TEST

1/CAST 
OR 1/BAR                                                        
100%                                                

MFR DRAWING 
ASTMA:388,BA
CK WALL             
ECHOE 100%

MFR DRAWING 
DEFECT 
ECHOE 
MAX.20% OF 
B.W.E.LOSS OF 
BACK WALL             
ECHOE 20% 
MAX.

MILL T.C. OR 
LAB. REPORT 
INSPN. 
REPORT

3,
2

2,1

1.3 Shaft (Above 50 mm dia) Ultrasonic Testing Critical Non 
Destructive 

Testing

1005 ASTM-E-114 OEM Procedure NDT Certificate 3 2,1

Q.P No  :   DESIGNATION DATE DATE DATE

REV. No / DATE NAME

PAGE No 1  OF  3 PARTY CUSTOMER/ BHEL VENDOR
CONSULTANT

PROJECT  :    

PACKAGE :  

CONTRACT  NO. :

MAIN  CONTRACTOR   : 

AGENCY
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MANUFACTURE'S  NAME  &  ADDRESS            MANUFACTURING  QUALITY  PLAN  PROJECT  :    
QP.  NO. :   

ITEM :    CENTRIFUGAL PUMP PACKAGE :  
REV.  :     0

CONTRACT  NO. :
SYSTEM : DATE : 

MAIN  CONTRACTOR   : 
PAGE  2  OF 3

SUB CONTRACTOR  :    

SL 
No.

COMPONENT & OPERATION
CHARACTERISTICS 

CHECKED
CATEGORY

TYPE / 
METHOD OF 

CHECK

EXTENT OF 
CHECK

REFERENCE 
DOCUMENT

ACCEPTANCE 
NORMS

FORMAT OF 
RECORD

REMARKS

P W V

1 2 3 4 5 6 7 8 9 10 11

2.0 INPROCESS INSPECTION

2.1 Various Components 
Mentioned in 1.0

Dimensional  
Inspection

Major Dimensional 
Check

100% for 
Critical & 
10% for 
others

Approvd. 
Drawing

Approvd. 
Drawing

3

2.2 Impeller Cleaning & de 
burning

Major Visual 100% Approvd. 
Drawing

Approvd. 
Drawing

Assm report 3

2.3 Rotating Unit Balancing Major Balancing 100% ISO 1940 Gr.6.3 
at reduced 

speed

ISO 1940 Gr.6.3 
at reduced 

speed

Balancing 
Certificate

3 2,1

2.4 Impeller D.P. Testing Critical D.P. Test on 
Machined 

surface and 
Accessible 

100% ASTM-E-165 OEM Procedure NDT Certificate 3 2,1

2.5 Shaft & Shaft sleeve D.P. Testing Critical D.P. test 100% ASTM-E-165 OEM Procedure NDT Certificate 3 2,1

3.0 ASSEMBLY & TESTING

3.1 Hydro Test Leak Tightness Major Visual 100% Appd. Data 
sheet

No leak for test 
duration of 30 

min.

Hydrostatic 
Pressure Test 

Certificate

3 2,
1

Refer Note 4

Dimension Overall dimension Major Measuremen
t

100% Appd drawing Appd drawing IR 3 2,
1

Q.P No  :   DESIGNATION DATE DATE DATE

REV. No / DATE NAME

PAGE No 2  OF  3 PARTY CUSTOMER/ BHEL VENDOR
CONSULTANT

AGENCY
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MANUFACTURE'S  NAME  &  ADDRESS            MANUFACTURING  QUALITY  PLAN  PROJECT  :    
QP.  NO. :   

ITEM :    CENTRIFUGAL PUMP PACKAGE :  
REV.  :     0

CONTRACT  NO. :
SYSTEM : DATE : 

MAIN  CONTRACTOR   : 
PAGE  3  OF 3

SUB CONTRACTOR  :    

SL 
No.

COMPONENT & OPERATION
CHARACTERISTICS 

CHECKED
CATEGORY

TYPE / 
METHOD OF 

CHECK

EXTENT OF 
CHECK

REFERENCE 
DOCUMENT

ACCEPTANCE 
NORMS

FORMAT OF 
RECORD

REMARKS

P W V

1 2 3 4 5 6 7 8 9 10 11

3.2 Performance test with 
calibrated shop motor / Job 
Motor

Q Vs H,Q Vs n,                         
Q Vs P, Vibration, 

noise level and 
brg. Temp rise.

Critical Performance 
test

100% Appd. Data 
sheet & HIS

Appd. Data 
sheet & HIS

Test Report 3 2,
1

CHP refer note 5

3.3 Strip test Check for wear 
and rubbing

Major Visual 100% No undue wear 
& rubbing

No undue wear 
& rubbing

I.R. 3 2,
1

CHP refer note 6

4.0 FINAL  INSPECTION

4.1 Pump Record checking 
and crediting / 
review of QA 

documentation

Major Record 
Checking / 
Verification

100% All assembly 
record & test 
certificates as 
per appd. QAP

Appd. QAP Crediting Slip 3 2,1

Painting, Packing 
& Despatch

Major Visual 100%  Relevant Spec. OEM Procedure. Crditing slip 3

NOTES  :
A)      Chemical composition of grey cast iron, Ni = as applicable, S = 0.1% Max, P = 0.15% Max., As cast heat mark shall be provided on CI castings.
B)      In case of co-relation TC's are not available then quantum of check will be each bar.

     1.   This QAP is also applicable for spares if ordered.
     2.   No weld repairs permissible on CI castings.
     3.   Materials shall be as per approved C.S. Drawings.
     4.   Test Pressure shall be 1.5 times the Shut off Head or twice the Duty Point Head whichever is higher.
     5.   Vibration level shall be recorded during shop test but shall not form acceptance criteria, However values as per HIS are quaranteed at site only.
     6.   Strip Test : -  Only in case of abnormal performance, pump shall be dismantled followed by re-assembly & testing.  Otherwise it is limited to bearing inspection only by 
           removing bearing  cover. Bearing shall not be removed from shaft.

Q.P No  :   DESIGNATION DATE DATE DATE

REV. No / DATE NAME

PAGE No 3  OF  3 PARTY CUSTOMER/ BHEL VENDOR
CONSULTANT

LEGEND : P- PERFORMANCE, W - WITNESS, V- VERIFICATION
3 - OEM/VENDOR, 2- BHEL, 1 - CUSTOMER

AGENCY
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