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PROJECT: ARUN 3 HEP 
(4x225 MW) 

MANUFACTURING QUALITY ASSURANCE 
PLAN 

MANUFACITURER:  

Bharat Heavy Electricals 
Limited, Bhopal tr L  

' evu-rrfi 

II ft ITEM DESCRIPTION SUB-ITEM Q AP & 
REV 

ISSUE DATE 

VT-0-411711ft 
GENERATOR & AUXILIARIES Top & Bottom Shaft QA/IIG/56106.12.2019 

Rev -04 
SR. 
NO. 

COMPONENT & 
OPERATION 

CHARACTERISTICS CLASS TYPE 
OF 

CHECK 

QUANTUM OF 
CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

AGENCY REMARKS 

M C 	S M/C 	S 
1 2 3 4 5 6 7 8 9 10 11 

E. SHAFT ( DE-Bottom shaft & NDE-Top shaft) 
1. Forging for shaft 
1.1 Chemical Analysis ( Melt Analysis) 	' MA Test Sample Sample 

Relevant material standard as 
per drawing 

TC P V V 

1.2 
Mechanical properties UTS, YS, % elongation, 

reduction in area, Impact test. 
MA Test Sample Sample TC P V V 

1.3 NDT (Preliminary) MA NOT 100% 100% -do- -do- P V V 

1.4 Heat Treatment MN Review 100% 100% -do- Ch4i-t P V V 

1.5 Hardness test after heat treatment MA Test Sample Sample -do- 	-do- TC P V V 

2. In-process inspection 
2.1 Visual Check, Baroscopic examination of shaft MA Vis 100% 100% Drawing IR P W V 

2.2 NDT (final NOT of rough machined forging) MA NDT 100% 100% Drawing IR P W V 

3. Final Inspection 

3.1 
Final dimensions, run out, concavity-
convexity 

MA ME/Vis 100% 100% Drawing IR P W W 

3.2 
Measurement of roughness of thrust collar 
surface (for bottom shaft) & other super 
finished surfaces. 

MA Vis 100% 100% -do- IR P W W 

3.3 NDT of Machined surface (UT & DPI) MA NDT 100% -do- IR P W  W NDT to be done on 
approachable areas 

3.4 MP►  on transition areas MA NOT 100% -do- IR p w w  

3.5 Check for surface protection MN Vis 100% 	100% -do- TC P W W 

3.6 Assembly of generator & turbine shaft Covered under MQAP for turbine. 

4.1 
Tubular Shaft - Visual, Dimensional & surface 
finish check 

MA ME/Vis 100% 100% Drawing IR P W V 

5 
Assembly of DE (bottom shaft) shaft with 
rotor spider and NDE (top shaft) shaft with 

MA Vis 100% 100% Drawing IR P W W 
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Approved By: 

PrOcess Owner  



Communication check between various sub-
system. 

100% 	Data Sheet/Drg /relevant standard 2. MA Test 100% 
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PROJECT: ARUN 3 HEP 

(4x225 MW) 

 MANUFACTURING QUALITY ASSURANCE 
PLAN 

NIANUFACTURER: 

Bharat Heavy Electricals 
Limited, Bhopal ril 

WM tit 

ITEM DESCRIPTION SUB-ITEM QAP & 

REV 
ISSUE DATE 

%flea 

GENERATOR & AUXILIARIES Instruments & Testing Equipment 
QAMG/561 

 
Rev -04 

06.12.2019 

SR. 
NO. 

COMPONENT & 
OPERATION 

CHARACTERISTICS CLASS TYPE 
OF 

CHECK 

QUANTUM OF 
CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

AGENCY REMARKS 

M 	C 	S M/C 	S 

I 2 3 4 5 6 7 8 9 10 11 

LEGENDS 

C CONTRACTOR (BHEL) IR INSPECTION REPORT P PERFORM 

CHP CUSTOMER HOLD POINT M MANUFACTURER S SAPDC LTD. 

CR CRITICAL MA MAJOR TC TEST CERTIFICATE 

DRG DRAWING ME MEASUREMENT V VERIFICATION OF RECORDS 

ET ELECTRICAL TEST MN MINOR Vis VISUAL CHECK 

HT HEAT TREATMENT NOT NON DESTRUCTIVE TESTING W WITNESS 

NOTE: OAP SHALL BE READ IN CONJUNCTION WITH QUALITY ASSURANCE REQUIREMENT GIVEN AS PART OF TECHNICAL SPECIFICATION. 
MANUFACTURER / SUB-CONTRACTOR: CONTRACTOR: FOR SAPDC USE: REFERENCE DOC NO. 

OF SJVN: 

PREPARED BY: REVIEWED BY REVIEWED & 
RECOMMENDED BY 

REVIEWED BY RECOMMENDED BY APPROVED BY 

NAME & SIGNATURE NAME & SIGNATURE NAME & SIGNATURE NAME & SIGNATURE NAME & SIGNATURE SIGNATURE & SEAL 

Note: 
1. BHEL shall submit copy of all the internal reports/ TCs/ MTCs for review and record of SAPDC 

2. Material of construction / methodology of construction shall be as per technical specification / approved drawing 

3. Mechanical properties, if not covered above, but required to be conducted as per relevant material standard; same shall be conducted by BHEL 
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QA 
QA 

Vim 

If fII QUALITY ASSURANCE 

FORGINGS 
QSP/HG/104 	DATE: 13/10/1993 

FOR: 
NO: 

DEPARTMENT 

PI NO: SHEET 1 of 2 
DATE: 14/01/2016 

PLAN 
PLAN 

QGX-9 

REVISION: 01 

SL. 
NO.  

COMPONENT/ASSY/ 
OPERATION CHARACTERISTICS CLASS TYPE 

QUANTUM 
OF CHECK 

REF. DOC. 
RECORD 
FORMAT 

INSPECTION 
AGENCY 

REMARKS 

1.0 Forging stock (ingot or bloom) a) Material certification Major Review 100% 
Spec/ 

Drawing 
TC 

Supplier/BHEL/ 
Customer 

b) Material identification Major Review 100% 
Spec/ 

Drawing 
TC 

SupplicdBFIEL/ 
Customer 

1.2 Forging a) Visual and process checks Major Review 100% 
Approved 

forging 
process 

Supplier QC 
record 

Supplier/BHEL/ 
Customer 

b) Heat treatment Critical 
Heat 

treatment Spec TC 
Supplier/1311EL/100% 

Customer 
c) Marking of test samples as per 
drawing Major Review 100% Drawing 

Supplier QC 
record 

Supplier/BHEL/ 
Customer  

d) Chemical analysis Major Chem Sample Spec TC Supplier/BHEL/  
 	Customer 

e) Mechanical analysis Major Mech Sample Spec TC 
Supplier/EHEU 

 
Customer 

f) Ensure proof marking for 
availability of machining allowance Major Dimensional 100% Drawing 

Supplier QC 
record 

Supplier/BHEL/ 
Customer 

g) Marking of PP nos., etc. before 
rough machining Major Review 100% Drawing 

Supplier QC 
record 

Supplier/BHEL/ 
 	Customer 

h) Visual & dimensional checks of 
rough machined forgings Major 

Visual/ 
Dimensional 100% Drawing 

Supplier QC 
record 

Supplier/DUEL/ 
Customer 

PREPARED BY: -SD- 	 CHECKED BY: -SD- 	 APPROVED BY: -SD- 	 DATE: 13/10/1993 

REVISION 01: 1) "Important note" has been added. 2) The "Type" field was blank for 1.2 c) & 1.2 g). 3) The "Record format" field was blank for SI. No. 1.2 c). 4) The 
been updated. 

PREPARED BY: Attl''Ve./P.0/6  CHECKED BY: 	't 	t)  
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APPROVED BY: \,,.,. 	ct\k 

	

i 7 	‘5)\ 	
DATE: 14/01/2016 

ci,tz,t/Ir 	ar.., i-er-, 

format has 

KRISHNA C BANDARU 
:iii 3ftal (a"'''W-cx1) I Sr. Engineer 

1-1 G E 	. . 

fedlT TrGI-PitI RITESH GAJBH1YE 
zif3 v6.1" (eriFc(i) I Sc Manager (D) 

T4, .4. TTP1 /11 G E Dni.sion 
41.Krit.4.sra, 	 HOPAL, 
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QA PLAN 
QA PLAN 

if 

Q0,9 

FOR: FORGINGS 
NO: QSP/HG/104 

QUALITY ASSURANCE 

DATE: 13/10/1993 

DEPARTMENT 

PI NO: SHEETI of 2 
DATE: 14/01/2016 REVISION: 01 

SL. 
NO.  

COMPONENT/ASSY/ 
OPERATION CHARACTERISTICS CLASS TYPE QUANTUM 

OF CHECK REF. DOC. RECORD 
FORMAT 

INSPECTION 
AGENCY REMARKS  

i) UT on forging and horoscopic 
examination Major NDT 100% Drawing TC Supplier/BHEU 

Customer 
j) Final marking of PF nos., heat 
nos., identification, etc. Major Review 100% Drawing TC Supplier/BHEU 

Customer 
k) Painting, preservation, and 
Racking Major Review 100% Drawing TC Supplier/BHEU 

Customer 

ABBREVIATIONS: NDT - Non Destructive Testing, Mech - Mechanical, Chem - Chemical, Flee - Electrical, Spec - Specification, TC - Test Certificate, 

IMPORTANT NOTE: Some of the above-mentioned tests may be witnessed by the customer. This shall be intimated at a later date. 

QC - Quality Control 

REVISION 

PREPARED 

been updated. 

PREPARED 

BY: -SD- 

01: I) "Important note" has 

BY: / 	70349fWet/u)16  

CHECKED BY: -SD- 	 APPROVED BY: -SD- 	 DATE: 13/10/1993 

been added. 2) The "Type" field was blank for 1.2 c) & 1.2 g). 3) The "Record format" field was blank for SI. No. 1.2 c). 4) The format has 

\ It, 	 kf..„ 
CHECKED BY: 	I 	ml°1 	 APPROVED BY: ))., 	‘ 	.::: a , 	DATE: 14/01/2016 „,.:,y‘  
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BHOPAL 

zrt3 p--4Em (Aoel) I Sr. Manager (D) 
AnTri /HGE Division 

41.7LizKa., oitira I BHEL, BHOPAL 
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