
1

satyendrasingh

From: Pranab Halder <phalder@bhel.in>

Sent: 21 September 2021 11:30

To: 'satyendrasingh'

Cc: 'a mittal'; 'Abhishek Kr Sharma-HEP'; s.meena@bhel.in; Santanu Dutta; mr64@bhel.in; abhijit; 'Shri 

Akshay Dave-HEP'; skmahajan@bhel.in

Subject: FW: Request for approval of QAP for 315 MVA Spare GT for MTPS DVC

We have received trailing mail from DVC MTPS against our mail dated 13.09.2021 with request to arrange approval of 

QAP available in NIT for further initiation of manufacturing activities. DVC MTPS has confirmed in trailing mail that the 

QAP submitted by us is same as QAP approved by DVC during tendering stage and it is attached in NIT. Hence fresh 

approval of QAP is not required at this stage.  

 

This for kind information and take n/a at your end for further manufacturing activities. 

Regards, 

 

P.Halder 

DGM 

BHEL ROD Kolkata 

 

From: SANTOSHKUMAR T [mailto:santhosh.kumar@dvc.gov.in]  

Sent: 20 September 2021 12:43 

To: phalder@bhel.in 
Subject: Re: Request for approval of QAP for 315 MVA Spare GT for MTPS DVC 

 

dear sir, 
The QAP submitted by BHEL is same as QAP approved by DVC during tendering stage and that was 
attached in NIT. Hence fresh approval of QAP is not required at this stage 
 
Regards 
 
santhosh kumar T 

From: phalder@bhel.in 
To: "SANTOSHKUMAR T" <santhosh.kumar@dvc.gov.in> 
Cc: "JAGDISH PRASAD SINGH" <jagdish.singh@dvc.gov.in>, abhijit@bhel.in, mr64@bhel.in, 
"TANMAY DHARA" <tanmay.dhara@dvc.gov.in>, "DEBSUNDAR KAR" 
<debsundar.kar@dvc.gov.in> 
Sent: Monday, September 13, 2021 10:39:01 AM 
Subject: RE: Request for approval of QAP for 315 MVA Spare GT for MTPS DVC 
 
Dear Sir, 
  
This has reference to the telephonic discussion self-had with you on 10.09.2021 regarding approval of QAP for 315 MVA 

spare GT for MTPS DVC. As per discussion please find enclosed herewith sealed and signed copy of QAP (available in 

NIT of DVC MTPS) for 315 MVA Generator transformer. Please refer QAP provided in NIT at page no. 79 to 87attached 

above is in line with our proposal and acceptable to BHEL.  
  
It is requested to arrange approval of QAP available in NIT for further initiation of manufacturing activities.  
Regards, 



DVC/Tender/Head Quarter/ 
SWS 2/CMM/Supply/00001 

DAMODAR VALLEY CORPORATION 

Design, manufacture, testing at manufacturers works, 
packing, delivery on FOR destination of 315 MVA, 240 
KV/16.5 KV generator transformer main tank for DVC 

MTPS. 

MQP 

MANUFACTURING QUALITY PLAN (MQP) 

QA/TCB/31/1507 Rev 00
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NIT No. DVC/Tender/Head Quarter/SWS 2/CMM/Supply/00001 

STANDARD MANUFACTURING QUALITY PLAN (MQP) 

QAP FOR : 315 MVA GENERATOR TRANSFORMER 

PROJECT: Mejia TPS 

Page 1 of 8 

1 TRANSFORMER TANK AND CONSERVATOR (DURING FABRipATI  
1.1 Raw material (Steel a)Chemical 	Composition, 	Mechanical 	properties, M T,M Sample/ BHEL Drawing & TC P V V 

Plates) Dimensional Check Melt/lot AA10108/ 
AA10119/IS2062 

1.2 Welding requirement a)Use of BHEL's Qualified Welders & WPS and PQR M RR 100% WPS based on TC P V V 
ASME Sec. IX 

b)Welding electrodes type M RR 100% WPS based on TC P V V 
ASME Sec. II 

1.3 Weld Quality a)Visual and Dimensional checks of weld joints M V 100% BHEL spec/Drg. TC P V V 

b) UT/RT for Butt-Joint on bottom tank M T 100% BHEL spec/Drg. TC P V V 

c) Rim flatness of tank M M 100% BHEL Drg. P V V 

1.4 NDT on tank 
• 

a) DP test on load bearing members (Jacking pads, Bollard, 
Haulage lugs) and leakage joints 

M T 100% BHEL spec/Drg. IC P V V 

1.5 Final Inspection a)Visual & Final Dimension M M 100% BHEL /Drg. P V V 

1.6 Leakage 	test 	on 
tank 

a)Leakage test (leak proofness at normal pressure 	plus 35 
kpa for tank (for 1 hr minimum } and measurement of 
permanent deflection of tank 

M T 100% MTI TC P V W CHP 

1.7 Leakage 	test 	on 
conservator 

a)Leakage test (leak proofness at normal pressure 	plus 35 
kpa for tank (for 1 hr minimum } and measurement of 
permanent deflection of tank 

M T 100% MTI TC P V V 

1.8 Vacuum 	Test 	on a) Vacuum test (vacuum withstand at an internal pressure of M T 100% BHEL Spec. IC P V ' W CHP 
Tank 25 torr max. for 1 hr and deflection measurement TR30007T 

1.9 Surface cleaning & " 
Painting inside and 

a) 	Shot blasting, M V 100% TR10257P/ 
TR10005P 

TC P V V 

Category of responsibility: P - Perform, V - Verify, W - Witness, M = manufacturer/ sub-contractor, C = contractor/nominated agency, N = customer 

TC = Test Certificate / Inspection Report/ Observation Report Issued by BHEL su pplier/ BHEL appointed inspection agency 
TR = test reports issued by Technical Service Division / Transformer Test Group / Engineering Division Or 
A = Critical 	 V = Visual 
B = Major 	 M = Measurement 
C = Minor 	 T 	= Test 
SCR = Switchgear, Control gear & Rectifier Deptt. Of BHEL 
TSD = Technical Services Deptt. Of BHEL 
TFX = Traffic & Despatch Deptt. 

Observation Report 
RR 

QC 
TCB 

TTG 
CHP 

CITS 

of BHEL QC / Production Deptt. 
= 	Record Review 
= 	Quality Control Deptt. Of BHEL 
= 	Transformer, Capacitor And Bushing Deptt. Of BHEL 
= 	Transformer Test Group Of BHEL 
= 	Customer Hold Point 

= 	Customer inspection Test schedule 



NIT No. DVC/Tender/Head Quarter/SWS 2/CMM/Supply/00001 

STANDARD MANUFACTURING QUALITY PLAN (MQP) 

QAP FOR : 315 MVA GENERATOR TRANSFORMER 

PROJECT: Mejia TPS 
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►eratict 

outside b) 	painting adhesion, DFT, Shade and Visual check V 100% TR10257P/ 
TR10005P 

TC V V 

2, 

2.1 

2.2 

4 	:FR&  , 	.. 
b) Air pressure testing at 4Kg/Sq. Cm for 15 Min 

a) Shot blasting, DFT, painting adhesion, DFT, Shade and 
Visual check 

M 

M 

V,M 

V,M 

100% 

100% 

_ 

/BHEL Drawing 

MGA/BHEL Drawing 

TC 

TC 

P 

P 

V 

V 

V 

V 

Air leakage test on 
pipes 

Surface cleaning & 
Painting inside and 
outside 

3 
3.1 

3.2 

3.3 

10 ,.t 
a) Grade, Dimension and Finish, Mechanical (Ductility/Bend 
Test, Stacking Factor), Electrical (Total Specific loss , Surface 
resistivity and Magnetic permeability test, Total Specific loss 
on aged Specimen (type test) 

a)Lamination thickness & size, Dia over resiglass tape, Stack 
Height, Yoke bolt tightness, Visual checks on build core 

a) Isolation test b/n: i) 	Core to yoke bolts ii) 	Core to core 
clamps iii) 	Core clamps to yoke bolt 	iv) Core to tank, if 
applicable 

M 

M 

M 

V,M 

M 

T 

One 
Sample/ - 
Lot/Gra 

de 

100% 

100% 	. 

BHEL 
Drg/AA25716/BP1 
0987/BP10988/BP 
10984/BP10985/A 

A10914 

BHEL Drawing 

BHEL Spec. 
TR101291 

_ 

TC 

TC 

TC 

P 

P 

P 	- 

V 

V 

V 

V 

V 

V 

Raw 	material-CRGO 
steel 

Core Building 

Test on core 

4 

4.1 

4.2 

1N  	ji 	'V 	E I  
M 

M 

T 

T 

One 
sample 

per 
thicknes 

s/lot 
lsample 

/lot 

AA21108/AA21105 
/ 

AA21109/AA21101 
/ THE 184/TRE 185 

AA59802 

TC 

TC 

P 

P 

V 

V 

V 

V 

PRESS 	BOARD 
(Stock Item) 

SYNTHETIC RUBBER 
BONDED 	CORK 
SHEET (Stock Item) 

Density, Oil absorption, Moisture content, Shrinkage in air), 
Tensile 	/Flexural 	Strength, 	Compressibility 	Electrical 
Strength, PH value, conductivity, ash content 

Hardness, 	Tensile 	strength, 	Compressibility, 	Recovery, 
Compression set, Flexibility, Ageing in Oil, Side flow, Density 

Category of responsibility: P - Perform, V - Verify, W - Witness, M = manufacturer/ sub-contractor, C = contractor/nominated agency, N = customer 

' TC 	= 	Test Certificate / Inspection Report / Observation Report Issued by BHEL supplier / BHEL appointed inspection agency 
TR 	= test reports issued by Technical Service Division / Transformer Test Group / Engineering Division Or 	Observation Report of BHEL QC / Production Deptt. 

A 	= 	Critical 	 V 	= 	Visual 	 RR 	= 	Record Review 

B 	= 	Major 	 M 	= 	Measurement 	 QC 	= 	Quality Control Deptt. Of BHEL 

C 	= 	Minor 	 T 	= 	Test 	 TCB 	= 	Transformer, Capacitor And Bushing Deptt. Of BHEL 

SCR 	= 	Switchgear, Control gear & Rectifier Deptt. Of BHEL 	 TTG 	= 	Transformer Test Group Of BHEL 

TSD 	= Technical Services Deptt. Of BHEL 	 CHP 	= 	Customer Hold Point 

TFX 	= Traffic & Despatch Deptt. 	 CITS 	= 	Customer inspection Test schedule 



inspection agency 
Observation Report 

RR 
QC 

TCB 
TTG 

CHP 
CITS 

= Test Certificate / Inspection Report/ Observation Report Issued by BHEL supplier / BHEL appointed 
= test reports issued by Technical Service Division / Transformer Test Group / Engineering Division Or 
= Critical 	 V 
= Major 
= Minor 
= Switchgear, Control gear & Rectifier Deptt. Of BHEL 
= Technical Services Deptt. Of BHEL 
= Traffic & Despatch Deptt. 

TC 
TR 
A 
B 
C 
SCR 
TSD 
TFX 

of BHEL QC / Production Deptt. 
= 	Record Review 
= 	Quality Control Deptt. Of BHEL 
= 	Transformer, Capacitor And Bushing Dept. Of BHEL 
= 	Transformer Test Group Of BHEL 
= 	Customer Hold Point 

= 	Customer inspection Test schedule 

= Visual 
= Measurement 
= Test 

NIT No. DVC/Tender/Head Quarter/SWS 2/CMM/Supply/00001 

STANDARD MANUFACTURING QUALITY PLAN (MQP) 

QAP FOR : 315 MVA GENERATOR TRANSFORMER 

Dimension, Hardness, Tensile strength, Compression set, 
Ageing in Oil (Type test on Nitrile Gasket) 

M M.T 1 
sample/I 

of 

AA59808/AA59807 TC P V V 

a)Appearance, Density at 20°C, Interfacial tension at 25°C, 
Kinematic Viscosity at 27°C, Flash point, Water Content, 
Pour Point, Dielectric Dissipation 	factor at 90°C (tan delta), 

V,T Sample 
as per 

IS 6855 

IS 335 /IEC 296/BS 
148/AA27101 

TC P V W CHP (Direct 
supply from 

refinery) 
Neutralization 	value, 	Total 	acidity, 	In-organic 
acidity/alkalinity, 	Corrosive 	Sulphur, 	Oxidation 	Stability, 
Neutralization 	value 	after 	oxidation, 	Total 	Sludge 	after 
oxidation (by weight) 
b)Electric Strength (BDV) 
(i)-As received-unfiltered 
(ii)-After Filtration • 
c) Resistivity 
(i)-At 90 deg.0 
(ii)-At 27 deg.0 

TC 

TC 

P 

P 

V 

V 

W 

W 

CHP 

CHP 

Dimensions & tolerances 	(Bare & Insulated), Resistivity, 
Elongation /Tensile Strength, 	Proof Stress, 	Break down 

M M,T One 
Sample/ 

BHEL Drawings & 
AA28125/AA28128 

TC P V V 

Voltage, Insulation Test b/n strands for bunched conductors, 
Copper Purity of CC rod, Oxygen content of CC rod, Flexibility 
& adherence of enamel covering (only for CTC and Glued 

Lot/Thic 
kness 

/ TRE 078/ TRE 
151 

and AA 28129/M 
CTC)(where applicable) 28127/TRE 078/ 

M12024/ 
TRE036 

a)Dimensions, Density & substance, Tensile Strength, Water M M,T One BHEL Drgs. & TC 
Absorption, 	Moisture 	Content, 	pH 	Value, 	Ash 	Content, 
Electrical Strength, Air Permeability, Tear Index 

Sample/ 
Lot/Thic 

AA21111/AA21116 

VITON/ NITRILE 
GASKET 
(Stock Item) 

TRANSFORMER OIL 
(for direct dispatch 
to site from vendor's 
works) 

WiNDI  
Raw material -Coil 
(CTC/PICC) 
(Stock Item) 

Insulated 	paper 
used for PICC/CTC 
(Stock Item) 

4.3 

4.4 

5 
5.1 

5.2 

Category of responsibility: P - Perform, V - Verify, W - Witness, M = manufacturer/ sub-contractor, C = contractor/nominated agency, N = customer 



NIT No. DVC/Tender/Head Quarter/SWS 2/CMM/Supply/00001 

STANDARD MANUFACTURING QUALITY PLAN (MQP) 

QAP FOR : 315 MVA GENERATOR TRANSFORMER 

e erenc 
Accepta 
norms 

5.3 Winding of Coil a)Brazing procedure & Brazer qualification 

b)Brazed joints- visual check 

e)Leads & coil identification/marking, Megger test between 
strands 	of 	bunched 	conductors, 	Continuity 	test 	13/n 

M 

M 

M 

conductors  

RR 

V 

V 

kness 

100% 

100% 

100% 

BP0631199 / 
ASME Sec IX 

BP0631199 

BHEL Drg 

TC 

TC 

P 

P 

P 

V 

V 

V 

V 

V 

V 

6 cpRi.!tiNi?..VVINDING :s..5mpty,  
M 

M 

M 

V 

T 

T 

100% 

100% 

100% 

BHEL Drg 

TR101291 

TR101291 

TC 

TC 

TC 

P 

P 

P 

V 

V 

V 

V 

V 

V 

a) Visual 	check for correctness 	of complete 	assembly 
including Terminal gear connections, Smooth operation of 
OCTC, Electrical clearances on HV & LV Side 
b) Ratio resistance, 	magnetic, 	balance and 	magnetising 
current tests 
c) ISOLATION test at 2 KV for one minute between i) Core & 
Yoke Bolts, ii) Core & Clamps, iii) Core Clamps & Yoke Bolts. 

7 

7.1 a)Drying, oil impregnation soaking-1st process 

b)Servicing (visual inspection of active part, tightening of all 
joints, clamping, bracing, etc) 
c)Drying, oil impregnation- 2nd process 

M M,T 100% BHEL Spec TR 
10266P 

TC 

TC 

TC 

P 

P 

P 

V 

V 

V 

V 

V 

V 

7.1 

7.2 

M 

M 

T 

V,M 

100% 

100% 

BHEL SPECIS- 
8488/IEC600214-1 
Approved OGA/Drg. 

P 

P 	. 

V 

V 

W 
• 

V 

CHP OLTC / OCTC 

DIP 	Condenser 
Bushing 

Routine tests:- Mechanical tests, Sequence tests, Auxiliary 
circuits insulation test, Pressure and vacuum tests 
Rating and Creepage distance 

Category of responsibility: P - Perform, V - Verify, W - Witness, M = manufacturer/ sub-contractor, C = contractor/nominated agency, N = customer 

TC 	= Test Certificate / Inspection Report / Observation Report Issued by BHEL supplier / BHEL appointed inspection agency 	
. 

TR 	= 	test reports issued by Technical Service Division / Transformer Test Group / Engineering Division Or 	Observation Report of BHEL QC / Production Deptt.  

A 	= 	Critical 	 V 	= 	Visual 	 RR 	= 	Record Review  
B 	= 	Major 	 M 	= 	Measurement 	 QC 	= 	Quality Control Deptt. Of BHEL 
C 	= 	Minor 	 T 	= 	Test 	 TCB 	= 	Transformer, Capacitor And Bushing Deptt. Of BHEL 
SCR 	= 	Switchgear, Control gear & Rectifier Deptt. Of BHEL 	 TTG 	= 	Transformer Test Group Of BHEL 
TSD 	= Technical Services Deptt. Of BHEL 	 CHP 	= 	Customer Hold Point 
TFX 	= Traffic & Despatch Deptt. 	 CITS 	= 	Customer inspection Test schedule 



Category of responsibility: P - Perform, V - Verify, W - Witness, M = manufacturer/ sub-contractor, C = contractor/nominated agency, N = customer 

TC = Test Certificate / Inspection Report / Observation Report Issued by BHEL supplier / BHEL appointed 
TR = test reports issued by Technical Service Division / Transformer Test Group / Engineering Division Or 
A = Critical 	 V = Visual 
B = Major 	 M = Measurement 
C = Minor 	 T 	= Test 
SCR = Switchgear, Control gear & Rectifier Deptt. Of BHEL 
TSD = Technical Services Deptt. Of BHEL 
TFX = Traffic & Despatch Deptt. 

inspection agency 
Observation Report 

RR 
QC 

TCB 
TTG 

CHP 
CITS 

of BHEL QC / Production Deptt. 
= 	Record Review 
= 	Quality Control Deptt. Of BHEL 
= 	Transformer, Capacitor And Bushing Deptt. Of BHEL 
= 	Transformer Test Group Of BHEL 
= 	Customer Hold Point 

= 	Customer inspection Test schedule 

NIT No. DVC/Tender/Head Quarter/SWS 2/CMM/Supply/00001 

STANDARD MANUFACTURING QUALITY PLAN (MQP) 

QAP FOR : 315 MVA GENERATOR TRANSFORMER 

M 100% IEC 60137 / IS: TC P V W CHP 
2099 / 

IS: TC 
12676/Approved 

OGA/Drg 
M V 100% IS:3637 / TC P V V 

TR20053B 
M T 100% IS:3637 / TC P V V 

TR20053B/TR1017 
3B 

M T 100% IS 2705/ IEC 44 - 1 TC P V W CHP 

M T 100% TR 10123T P V V 

M T 1 
instrume 
nt/lot or 

batch 

TR10123T TC P V V 

M 

M 

V, M, 

T 

100% 

100% 

TR20001 V 

TR20001 V 

TC 

TC 

P 

P 

V 

V 

V 

V 

M T 100% TR 20038 A/ TC V V 
TR 10150 A/ BHEL 

PO 

Routine tests: Measurement of tan delta and capacitance at 
ambient Temperature, Measurement of partial discharge 
quantity, Dry power frequency voltage withstand test ,Tests 
on the test tap insulation, Tightness test for internal leakage 

Buccholtz Relay 
(Stock Item) 

Bushing 	CT 
(Stock Item) 
WTI/OTI (Local & 
Remote) 
(Stock Item) 

Pressure relief valve 
(Stock Item) 

Air Cell 
(Flexible Separator) 
(Stock Item) 

Type, Size & Make 

Routine test:- Porosity test, HV and IR test, Dielectric test at 2 
kV for 1 minute, Elements test, Loss of oil and surge test, 
Gas volume test 
Routine test 

a) Calibration test, HV test at 2 kV for one minute. 

b) Accuracy test for indication and switch setting scales, Test 
for adjustability of switch setting, Test for switch rating. 

a)Visual & dimensional check, Leakage test at 75% of 
operating pressure for 1hr. 

b)Indication flag operation and switch operation, Dielectric 
test at 2 kV for one minute, Switch contact testing at 5 A 
240V AC. 
a) Routine test on basic fabric, oil side coating compound, air 
side under coating compound, air side outer coating 
compound &coated fabric 

7.3 

7.4 

7.5 

7.6 

7.7 
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STANDARD MANUFACTURING QUALITY PLAN (MQP) 

QAP FOR : 315 MVA GENERATOR TRANSFORMER 

PROJECT: Mejia TPS 

Page 6 of 8 

b) Surface finish of completed air cell & dimension check 

c) Routine test -Ten times inflation & deflation at 10 K pa & 
pressure test at 10 K pa for 24 hrs. 

B) Type test - Oil side coating air side under coating, air side 
outer coating & coated fabric. 
Visual & Dimensional check, Calibration check for 1/4  350 C 
3/4  & full level on gauge, switch operation & 2 KV test for 1 
minute between terminals to earth 
Test for oil levels, Switch operation for low level alarm, 
Switch contact test at 5A 240V AC, Dielectric test at 2 kV for 
1 minute. 
a)Visual check, dimensions, 

b)Pressure Test 

Cold resistance and IR measurement , Motor efficiency at full 
load, No load voltage, current, power input, frequency and 
speed, Locked-rotor readings of voltage, current and power 
input, Water pressure test for pump casing at 5 kg/cm2 for 
10 minutes at ambient temperature, Transformer oil 
pressure test for the pump set assembly at 2 kg/cm2 for 30 
minutes at 80 C, Measurement of head, discharge, current, 
power input to motor and overall efficiency of the pump set 
at rated Voltage, GA & Name plate verifications 

Type and Make, IR measurement and HV test at 2 KV for 1 
Min, Operation check, Appearance, construction and 
dimensional check 

M T,M 100% TC P V V 

M 100% TC P V V 

M T 1per TC P V V 
type 

M V,M, 100% TR 20041 0 TC P V V 

T 100% TR 20068 I TC P V V 

M V,M 100% TR 20040B TC P V V 

M T 100% TC P V V 

M 100% TR10023P TC P V V 

M V,T 100% TR20029F TC P V V 

	

7.8 
	

MOLG 
(Stock Item) 

	

7.9 
	

Oil Level Indicators 
(Stock Item) 

	

7.10 
	

Silica gel Breather 
(Stock Item) 

7.11 Oil Pumps and 
Motor Set (Stock 
Item) 

7.12 Cooling Fans and 
Motor 	assembly 
(Stock Item) 

Category of responsibility: P - Perform, V - Verify, W - Witness, M = manufacturer/ sub-contractor, C = contractor/nominated agency, N = customer 

TC = Test Certificate / Inspection Report / Observation Report Issued by BHEL supplier / BHEL appointed inspection agency 
TR = test reports issued by Technical Service Division / Transformer Test Group / Engineering Division Or Observation Report of BHEL QC / Production Deptt. 
A 
	

= Critical 
	

V 	= Visual 
	

RR 
	

= 	Record Review 
B 
	

= Major 
	

M 	= Measurement 
	

QC 
	

= 	Quality Control Dept. Of BHEL 
C 
	

= Minor 
	

T 	= Test 
	

TCB 
	

• 	Transformer, Capacitor And Bushing Dept. Of BHEL 
SCR = Switchgear, Control gear & Rectifier Dept. Of BHEL 

	
TTG 
	

• 	Transformer Test Group Of BHEL 
TSD = Technical Services Dept. Of BHEL 

	
CHP 
	

• 	Customer Hold Point 
TFX = Traffic & Despatch Dept. 	 CITS 

	
Customer inspection Test schedule 
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STANDARD MANUFACTURING QUALITY PLAN (MQP) 

QAP FOR : 315 MVA GENERATOR TRANSFORMER 

M T 100% TR10086R P V V 

M M 100% TR10005P/Cust. TC P V V 
Spec 

T 1 Per IS2147 TC P V V 
Type 

M T 100% TR10079 I TC P V V 

M T 100% As per applicable 
scheme 

TC P V V 

T 100% TR 10079 I TC P V V 

T 100% TR 10005 P TC P V V 

T 100% TR 20007 P TC P V V 

M V,M 100% TR 20036 V/ TC P V V 
TR 20037 V/ 
TR 20034 V/ 
TR 20020 V 

M V,M, 

T 
100% IS 5561/ 

BHEL Drgs 
TC P V V 

M V,T 1 

sample/I 

of 

BHEL Drawings & 
TR 20005R 

TC P V V 

Air pressure testing of radiators 

Painting adhesion, DFT, Shade and Visual check 

a)Degree of protection (type test) 

b)HV test at 2 KV for 1 Min, 

c)Functional test of electrical control operation, interlocks 
and sequence of operation, Verification of Wiring 

d)Mechanical operation of Equip/Switches, Contractor etc 

e)Painting of inside and outside surfaces (DFT, Shade) 

Dimensions, Accuracy check (calibration) 

Dimensional check, Type, Size & Make, Leakage Test 
( Hydraulic test for Body and Seat) 

Dimensional check, Surface Finish, Acceptance tests 

Dimensions, Mechanical properties, Chemical Properties 

Radiator/Cooler 

Marshalling Box 

Pressure 	Gauge 
(Stock Item) 
Valves - Valves-
Gunmetal/ CI (Gate/ 
Globe) 	Butterfly 
(Stock Item) 
Terminal Connector 
(Stock Item) 

Roller 	Assembly 
(Stock Item) 

7.17 

7.15 

7.16 

7.13 

7.14 

7.18 

Category of responsibility: P - Perform, V - Verify, W- Witness, M = manufacturer/ sub-contractor, C = contractor/nominated agency, N = customer 

TC = Test Certificate / Inspection Report / Observation Report Issued by BHEL supplier / BHEL appointed 
TR = test reports issued by Technical Service Division / Transformer Test Group / Engineering Division Or 
A = 
B = 
C = 
SCR = Switchgear, Control gear & Rectifier Deptt. Of BHEL 
TSD = Technical Services Deptt. Of BHEL 
TFX = Traffic & Despatch Deptt. 

inspection agency 
Observation Report 

RR 
QC 

TCB 
TTG 

CHP 
CITS 

Critical V = Visual 
Major M = Measurement 
Minor T = Test 

of BHEL QC/ Production Deptt. 
• Record Review 
• Quality Control Deptt. Of BHEL 
• Transformer, Capacitor And Bushing Deptt. Of BHEL 
• Transformer Test Group Of BHEL 
• Customer Hold Point 

• Customer inspection Test schedule 
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STANDARD MANUFACTURING QUALITY PLAN (MQP) 

QAP FOR : 315 MVA GENERATOR TRANSFORMER 

8 EMU= 
8.1 Routine tests Routine tests as per customer approved tests schedule. M V,M, 

T 
100% CITS TC P V W CHP 

8.2 	- Type tests Type tests as per customer contractual requirement. M V,M, 
T 

100% CITS or sub- mission 
of type test Record 
of Equivalent Job 

TC P V W CHP 

PRE-SHIPME a) Nitrogen gas tightness check B T 100% BHEL Drg./Std. TC P V V 

b) Check on completeness of TRFR for shipping, Appearance, 
Mounting of Nitrogen gas regulator & Regularization of 
pressure and mounting of impact recorder 

B T 100% BHEL Drg./Std. TC 

NOTES:- 
1. BHEL BPL WILL SUBMIT DETAILS OF TESTS WHICH ARE WITNESS' & `CHP' CATEGORY AS PER TECHNICAL SPECIFICATION AND CUSTOMER INSPECTION TEST SCHEDULE FOR CUSTOMER. 
2. IN CASE OF DIFFERENCE BETWEEN BHEL DOCUMENT (SPEC., STD, DRG) & CONTRACT SPEC. OF THE CUSTOMER, THE LATER SHALL BE BINDING CONSIDERING DEVIATIONS MUTUALLY AGREED BETWEEN 
BHEL & CUSTOMER 
3. THE LATEST REVISION / EDITION / AMENDMENT OF BHEL SPECIFICATIONS, STANDARDS & BHEL DRAWINGS AND NATIONAL/ INTERNATIONAL STANDARDS SHALL BE FOLLOWED. 
4. THE ITEMS APPEARING IN THIS QA PLAN BUT NOT APPLICABLE TO THE SPECIFIC DESIGN / CONTRACT MAY BE CONSIDERED AS OMITTED. 

REVIEWED BY: APPROVED BY: 

,:4inet! 	 Sharma 	 AG Mallti  MIX) 
VIT/ SANTOSti KRA 

!MI "VW! ti ft 	 E13t: •Ttf 	 v v IM 	 SIR 1111114041/Addl. Gewalt lissagor 
krrn...t ce,.."0,  .4 (4, 	 glai MOM tINNIMNallty ASSIMMICO -TO 	 IIRIIMIIII-aitt/thislityContid4C8 

Category of responsibility: P - Perform, V - Verify, W- Witness, Mlitgrtilarthl/rYcghthgbirt 	gicrraCtor/nominated agency, N = customingttga, 4t 1'c' NIEL BlitwAL 

TC = Test Certificate / Inspection Report / Observation Report Issued by BHEL supplier / BHEL appointed inspection agency 
TR = test reports issued by Technical Service Division / Transformer Test Group / Engineering Division Or Observation Report of BHEL QC / Production Deptt. 
A = Critical 	 V = Visual RR Record Review 
B = Major 	 M = Measurement QC Quality Control Deptt. Of BHEL 
C = Minor 	 T = Test TCB Transformer, Capacitor And Bushing Deptt. Of BHEL 
SCR = Switchgear, Control gear & Rectifier Deptt. Of BHEL TTG Transformer Test Group Of BHEL 
TSD = Technical Services Deptt. Of BHEL CHP = 	Customer Hold Point 
TFX = Traffic & Despatch Deptt. CITS Customer inspection Test schedule 






