960626/2025/HEP-TXM20500

BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL

QUALITY CONTROL TRANSPORTATION

QUALITY ASSURANCE PLAN (QAP)

QA Plan for casting/ rough machined cast components no. : QTM/QAP/VENDOR/13-14/001 Rev.10 Dt.: 28.05.2024

Part 1: Final inspection of the component before dispatch from vendor works (#)

| —— ﬁ Requirement
. . : Drawin from
. Sl Name of the Parameters for QirRRterchenk inspection/ |\ o \mnmw\ >ooon~m....oo supplier
inspecti equipment g ’ norms***
No process inspection TPiSupplier | TPIAIQC™ q Mon Std. (See
u note 1)
1. For components of ' In case of
| TM type 6FRA6068/ | outsourcing:
6FXA7059/ HS15250: A
u e Casting manufacturer | 1 proof of
, -
(in-house/ f
w ,‘ outsourced) shall be MMMM_MM wo
| Casting for magnet RDSO approved dlass | 4. orovided
A’ foundry with valid
frame, stator certification. | to BHEL
housing, stator *
chamber DE & NDE, 2. For other components: | 2. Challan/
suspension tube, e Casting manufacturer | invoice to
| rotor components (in-house/ be provided
(commutator hub, Proof of outsourced) shall be to BHEL
1 | commutator ‘v’ ring, Source of casting 100% 100% source of - class ‘A’ foundry as
| rotor end ring etc.) casting listed in document no. |
and bearing TM22604 (annexure
_ assembly 1) o_a‘ mam__ :n%mm the
components end |
ms_m_.am. Wipels, TM22604 (annexure
bearing cap/ covers 1). !
etc) e |In case of
outsourcing, quantity
, procured by supplier
shall be venfied from
_ challan/ invoice for _, _
, ‘ meeting the BHEL PO _
| quantity.
/RAJESH KUMAR

o= 8 I \O.M,Lﬁﬂ., .

¥4 waus e Mandger
3. A.¢q fay T™ Division

v AINCLHIYNTO /B HE

L,BHOPAL

/Sr. Manager
/TXM Division
1974 /8.H.E.L., BHOPAL

Page 1 of 8

81

File No. HEP-TPTNOMNX(51)/32/2025-HEP-TXM20500 (Computer No. 157559)

, SE(AK)-MNX35408-HEP, SE, HEP-HEAVY ELECTRICALS PLANT (HEP) on 25/03/2025 01:33 pm

Generated from eOffice by Arun Kumar



st | Name of the
process

‘ Parameters for
inspection

2 Heat Treatment

Soaking
temperature/
Soaking time

Quantum of check*

‘TP/Supplier | TPIA/QC**

Mode of
inspection/
equipment

used

Drawing
No./Spec./
Std.

Acceptance
norms***

| mEYyunieimen |

from
supplier

(See
note 1)

|
,_
|
_,
|

"

100%
TC to be
verified

100%

Temperature
recorder/
Time
temperature
charts

Heat
treatment
requirement
as per BHEL
specification
mentioned in
the drawing

Mechanical properties
as specified in the
BHEL specification

Heat
treatment
report and
graph to be
provided to

BHEL

Shot/Sand blasting

. Casting surface
, finish

|

|

100% 20%

Instrument

As per BHEL
drawing

Surface finish to be
less than 50pm in
100% area except

| Report of

| shovsand

| blasting and
' surface

profile transition zone | finish to be

(Ref. IS: 3073)

provided to
BHEL

Melt Analysis

| Chemical
composition
mentioned in the
; BHEL specification
_ /drawing

One sample
per heat/ per
heat
treatment
batch

100%
TC to be
verified

Spectrometer
/ Wet
analysis
method

As per BHEL
drawing/
specification

As per BHEL
drawing/specification

TC (from
casting
manufacturer
or NABL
accredited
lab) to be
provided to
BHEL.
Three test

mmav_mma
per heat/
per heat
treatment
batch is to

5 | Mechanical Testing

960626 2025/HEP-TXM20500

‘
*
‘ o g WER/G.S. RATHORE

Mechanical
properties
mentioned in the
BHEL specification
/drawing

Jrotgl HHTE/ RAJESHBIUMAR

One sample
per heat/ per
heat
treatment

100%
TC to be
verified

/Sr. Manager

Mechanical
testing
equipment

As per BHEL
drawing/
specification

As per BHEL
drawing/specification

be verified
by TPIA (for
| heat & heat
| treatment
batch
punched by
supplier
matching
with test
certificate

FrAA—S

WX Drvistof

H.F.L., BHOPAL
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960626/2025/HEP-TXM20500

" Requirement

|
| , Mode of | ”
| * | |
| Sl. Name of the Parameters for Quantum of check inspection/ zwq\mwzu_mm / Acceptance ohvﬂﬂma
|Ne Prochss nspection | yp/supplier | TPIAIQCH | SduiPment _ Std. s (See
| R | note 1)
I : - T | reports
~ | above) to be
provided to
_ BHEL
$- 1) In case item manufactured is by sand casting, 3 keel blocks (separately cast/integrally cast as per specification) to be supplied
2) In case item manufactured is by investment casting, 3 test pieces of size @30 X 260 +10 to be supplied.
‘ . i 20% of 10% of Hardness
Hardness limit
6 Hardness checking mentioned in the ooamo:wam\ oos_uo:wam\ Iﬂmﬁaﬂo%mm As awmm“,\ﬂz\mr As per BHEL "mmﬂwquon
on casting BHEL specification/ " S o/ ifi 9 drawing/specification e (a
drawing treatment treatment equipment | specification pro \nw to
batch / Lot batch / Lot BHEL
Identification
marking of casting
:Mﬂnmwwﬂ%www‘ As per BHEL | Identification marking
Identification : . a 2 drawing/ as per BHEL i
7 Marking _onwmmﬂﬂ.ﬁ%w%%&”w: 100% 100% Visual specification | drawing/specification
drawing or location TM12548 TM12548
may be taken from
BHEL Engg. Dept.
1) a)In case order
is as per casting
drawing: As per
BHEL drawing.
All drawing | All drawing WH wwww Mhmn_.
. : dimension of | dimension P
8 O__qﬁwmw_ﬁmaam_ Cast dimensions 100% of 10% Instrument As Qm M”z_msxmr :Nﬂomnmmrdwmﬂ,”m
component | component 9 P . 9
along with
concentricity less
than 1mm. , .
B ‘ rre1 AR/ RAJESH xczi, o_aw:m_o:m_
= YIClK/G.S THORE ‘ ISt Managefl witness
...‘:3 /Dy. Manage; _ 5 1 TAM Dvisign Ov In case order nmUOQ to be
Yo 7 9% QT Division | a .@E:. L., BHOPA! is from finish provided to
\ QI /BHEL, BHOPAL | , i e anEﬁma . BHEL
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neyuiisiieinn

4 ,ﬁ " Mode of .
Sl Name of the Parameters for Quantum of check inspection/ z_wﬂwm,»nmm / Acceptance mhwﬂﬂw..
No process inspection _ \‘._,Emcvu_.m_. CTPIAIQCT an.._..m“.“‘o.‘z .mn d. : norms*** (See
‘ = | 7 note 1)
,, - _ drawing: 4(+/-0.5) |
, mm machining ,
7 allowances on _
,, each tool point f
along with ,
concentricity less |
than 1mm. J
| 2) Centre line on each |
” job should be “
marked to ensure | ;
the cast, rough _
, All drawing | All drawing m/cd dimensions | Dimensional
Dimensional Rough machined | dimension of | dimension Fatrieit As per BHEL as per the casting, witness
8 Inspection 4 dimensions 100% of 20% drawing rough m/cd drawing | reoort to be |
component | component requirement or ' provided to
machining BHEL
allowance on each
, tool point of finish
_ machined drawing.
, 100% (DP) NDT
or (DP/MPI/UT) |
sidill e |
percentage
| as mentioned | 20% (DP) S il
, | Non Destructive Ov\_s_u._\cq 195 ag drawing / As per BHEL uoamﬂ.mww W
, mentioned in the MR, NDT Htawinal As per BHEL x
| 9 Tests (NDT) BHEL drawing/ specification equipment NG drawing/ specification | @ mentioned |
; (DP/MPI/UT) soecification 100% (UT) or specification | in the BHEL _
, P Sampling drawing / |
percentage specification |
as mentioned | 20% (UT) sl be |
in the BHEL o1 h_zwz
aﬂméso.\ consignment.
specification _
T JESH KUMAR
T Sr. Manager
) vay U TXM Division
f.oa d 0@ Nard /B H.E.L, BHOPAL
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. ﬁ . | Mode of “ = " Requirement
| Sl. | Name of the Parameters for |  Quantum of check __ inspection/ _ zoquﬂ. MM y Acceptance u.uwwq_sta
Zo i i | . . i o . .o
process inspection ,_.v\m:vn__oﬂ T TPIAQCH equipment | Std. norms (See
_ used , note 1
= ﬁ A | sssol
< 2eport
| _ iS5uIng
100% (MPI) _ inspector
,, or snall be
Sampling 20% (MPI) _ _m_vz,HD_msz.ﬂ
| percentage _‘o‘mown..,\o
_ as mentioned * NOT test
in the mIm—u and reports
drawing / shail ce duly
specification signecd &
stamped oy
nspecicr
Witness & Radicgrapny
Verification rapo &
of films of 5%
qmamouqmm.:,\ no.,un%n._mnn
report _
films for wmn._n:nOo
correlation paccentag
with m :..Mm:ma n
5% components B
(Radiography) =5
or Note: In m.,a_ o 8
. | Radiography tests Sampling case of " shall be
10 | zw: Ommmcwzm ' as mentioned in the | Percentage | suspension NDT As aum_, B I\mr As per BHEL drawing/  supmitted.
ests (NDT) BHEL drawing/ | @ mentioned | tube & steel | oo ;i ot b specification Report
(Radiography) specification in the BHEL | ventilators, specification SSuing
drawing/ | TPIA/BHEL otomic
pt p QC to INSpec
specification/ | : shall be
| PO identify the ISNT/ASNT
| (whichever is | castrough level-Il in
: machined v
higher. slisDaision radiography
Subject to E_uw\m.oo_ | and reports
, minimum 01 ventilator w shall be duly
ToE e TR < no./ set. serial nos , signed &
N LY z_m:&L AmBUOmmma ‘ _ m.ﬁauma by
2| fed Q& n :_ 1/QTM Divikion .._;._..‘ T _A_\Cﬁg\ O: nmmzzmv | _DMUQOAO-‘
5 A, ST /BHEL BHDPAL afy 5181 Manager for

i

960626/2025/HEP-TXM20500

&1 va o R X Division

dl.\q 2 1/BHI | HOP#
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No

960626/2025/HEP-TXM20500

< gOQQ 0* ey ginimin
Name of the Parameters for S NG inspection/ zwuumsnum / Acceptance uhvﬂm&
inspection TP/Supplier | TPIAIQC** Bc_g“_aa Std. (NS (See
N | use note 1)
radiography Note In
test. case of
Radiography suspension
report & tube & steei
films during ventilator,
casting/ radiography
rough report &
machining films shall be
stage of submitted
suspension during
tube/steel casting/
ventilator rougn
(identified by machining
TPIA/BHEL stage to
QC) shall be BHEL for
provided to verfication &
BHEL for approval .
verification & Supplier
approval & shall also
submit filled
checklist as
per page 3
of
radiography
process
spec. no.
BHEL/BPU
QNDT/26
in
compliance
of the said
spec. along
with above.

Note:

1. BHEL reserve the right to carry out radiography test at BHEL Bhopal on randomly selected jobs or jobs for which radiography report &
films have been submitted by the supplier for ensuring radiography requirement.
2. 0 Delay in supply due to non-clearance of castings/rough-machined castings because of any non-conformity observed in radiography
. . Bpor/ims during verification at BHEL shall not be considered as reason for delay in supplies as per PO delivery requirement.

AJESH KUMAR
Sr Manager
BHOPS 1 vt v G TXM Division
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960626/2025/HEP-TXM20500

_ Mode of

" Requirement

\ \
o . 2 Drawin from
| Sl #_ Name of the Parameters for | Quantum of check inspection/ No \mvow / Acceptance supplier
. _ i i I | equipment % . norms***
(Mo  process inspection " rp/supplier | TPIAKQC™ | *T P Std. (See
| | _ note1)
i - " Component to be
free from any , As per BHEL Eransiiom s
11 Visual Inspection abnormality such 100% 100% Visual a«m.i:o.\ dofact -
as blow hole, pin specification
hole, dent etc. o
As per Report to be
100% relevant submitted
Paint (Visual, Dry | Inorganic ethyl zinc (Visual) & BHEL As per relevant BHEL  for
12  paint thickness and | silicate primer paint 100% 10% per lot Visual and aqmi_:o.\ drawing/ specification .
Adhesion test) (specification (DFT and Instruments | specification TM94217 e )\w.nm
AA56113) on cast adhesion TM94217 . tn
surfaces test) _, (latest e Adhesicn
R revision)
- ‘ Listo
R Calib
List of Calibration | Calibration due recoras of
13 records of used date, accreditation 100% 100% Verification - - meMcwnJo
measuring & Testing | status of master ana Testng
Equipment's ; instruments instruments
is to be
provided to
, BHEL as per
UMAR
| e 77713 G.S. RATHORE mm::m:! annexurs-A
.&to anage’ ﬂ.ﬂg Division
O’Q» T /QTM pDivision L meOﬁ)f
Notes: Al amre/BHEL, BHOPAL

1) All test records checked by TP, TPIA/QC (dully signed & sealed) as per above QAP requirement shall be submitted along with

consignment.

2) Final acceptance will be based on inspection at BHEL, Bhopal.

3) (%) Quantum of inspection shall be in line with QAP unless otherwise mentioned in the drawing.

4) (**) Job shall be randomly selected from offered lot, the quantum of check (min. 1 no.) from the offered lot to be checked by TPIA or QC.
(e.g.: If lot size is 2 then minimum one no is to be checked).

5) (***) Sample inspection of component does not mean that the supplier will not meet drawing & specification requirements in remaining
components. In case any defect / non-conformance is observed at any stage (during processing or before and after fitment in any job),
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960626/2025/HEP-TXM20500

Part Il: Requirement of clearance of 1* lot from BHEL:

1) First lot of item shall be supplied after meeting all QAP requirements to BHEL Bhopal and supply of subsequent lots shall be undertaken
only after clearance of first lot by BHEL Bhopal.

2) Vendor has to initiate the supplies as per PO delivery only. Delay in supply of first lot of components or rejection of components due to
any non-conformity/ quality deficiency shall not be considered as reason for delay in supply of components in subsequent deliveries as
per PO delivery requirement.

3) Initial clearance of 1st lot of items does not absolve the supplier from supply of items as per drawing and specification requirement in
subsequent lots.

Meaning of Legends: ‘#’ - Supplier to submit test certificates & reports of above mentioned parameters.

Abbreviation: TPIA —BHEL appointed third Party Inspecting Agency, T P — Task Performer (vendor), QC- Quality Control (QIX / BHEL
appointed inspection agency) .

Prepared by: Approved by: Issued by:.

\- . Nl\ ) o m /Q\/)
geeled e | D _jes\*
T gged /Dy. Manager % ﬁ/_mﬂ,?f
- g™
2 = (W[ QT™ Division | Hﬂbgt,m_u 90;6%.5”,
BT RN ARRUSNEL SRR T o u...:\m,r&mﬂ._asz.Z.,w,oﬁvvr
< AT S )
R = \W.,—C | -@/"m\(. e
M.rﬂﬂ.. g A
\.W_..a,&,m. > .
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960626/2025/HEP-TXM20500

BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL
QUALITY CONTROL TRANSPORTATION
QUALITY ASSURANCE PLAN (QAP)

x&..“ TM12545 Rev. 09 D1.28.05.2024

QA Plan for fully finished components (with finish dimensi
CMM, supplied on fully finish basis or labour basis
Note: Components to be finished machined on CNC

ons final machined on CNC machines) with mandatory requirement of checking on 3D

are Stator frame, Bearing assy. components (including end shields), Suspension tube & its
assy. Components.
Part 1: Final inspection of the component before dispatch from vendor works (#) o R :
Sl. Name of the  Parameters of Quantum of Check* Mode of _ Drawing Acceptance Requirement
No. Process Inspection ; - . Inspection/ No./Spec./Std. Norms*** from supplier
TP (Supplier) Inspection Eaui ,
quipment
| agency used | ] el
1 Raw material Applicable only in case order is executed on fully finish basis = . om o =
o e Applicable QAP No QTM/QAP/VENDOR/13-14/001 (latest qyw,oa [Witness & Verification of RT reports & films for correiation with
3»6:2 i components. only record verification of material testing/checking parameters and verification of 3 test samples (keel biocks segarataly
castin N castintegrally cast as per specification to be supplied along with consignment.) as per raw material QAP to be done by TP! Nc
e Inspection/record verification for cast/rough machined dimensions as per casting QAP.] 2
If th /
® 3W~M_Msa Appiicable QAP No: QTM/QAP/FABRICATED ITEMS/VENDOR/18-19/01 (latest revision) [Only record verification of testing/checking
*mc‘_o.m:og. parameters and verification of TC of plate used for fabrication of component (to be supplied along with consignment) as per raw
.‘,.mﬂ_m , material QAP to be done by TPI. No inspection/record verification for fabricated/rough machined dimensions as per fabncation QAP ]
c If the raw Applicable QAP No.. QTM/QAP/VENDOR/13-14/002 (latest revision) [Only record verification of testing/checking parameters ana
material is verification of 3 test samples to be supplied along with consignment) as per raw material QAP to be done by TPI No
forging nspection/record verification for forge/rough machined dimensions as per forgin QAP ]
2. Dimensions A) Criticalto | A) 100% A) 20% (Min.) $ 3D CMM | As per relevant | As per relevant  S-inscechon o 30 SN
quality BHEL Drawi i checiung shail de done
e Drawing | BHEL Drawing Either by R0SO o
dimensions | H”Mcwwo...”%f A
as marked ‘ U«am b
In drawing of TM 8FRASCES
dearng components
_ ‘ only Ang for others
_ INSpection shail de dcne
_, By agency as mentoned
— — e | | in PO S
B) Other B) 100% ﬂ C) 20% (Min.) 3DCMM/ | As per relevant = As per relevant
dimensions , Gauges & ‘ BHEL Drawing = BHEL Drawing
S T RTGS RETIORE | Inatruments | _,
S sfote *;ox RAJESH KUMaR -
. ivistor w ) /St. Manage,
& , -

- . /TME. Division >
Orn o oE, M B HEL BHOPAL R AL R T o
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960626/2025/HEP-TXM20500

J OB R G UL\ ML

S fal § 1aal) g WS

'SI. | Name ofthe  Parameters of | .. .......Quantum of Check* | Mode of Drawin Acceptance
| No.  Process Inspection " v . B Inspection/ zo.\mvon.\cma. zoh”ﬂ.no M“MM__...M“: ent from
TP (Supplier) Inspection Equipment
L | ; agency used M
3. | Visual Free from 1009 9 - — cmmle— | ,
Inspection visual defect. Tk % Visal MMﬂMM -“M“w o ’ “
, any
; abnormality
_ such as blow
_ hole, pin hole,
dent etc.
4. | Identification Identification 100% 10% Verification |As perrelevant | Identification -
marking marking at BHEL drawing/ | marking as per
machining specification BHEL
stage on the TM12548 drawing/spec.
location shown TM12548
in drawing or
location may
be taken from S
BHEL Engg.
N N Dept.
5. Paint Epoxy primer 100% 100%(Visual) & Visual and | As per relevant | As per relevant Reporttobe
(Visual, Dry paint 10% per lot Instruments BHEL BHEL submitted for- 3
paint thickness | (specification (DFT and Drawing/ Drawing/ » Visual s
and Adhesion AA56113) on ‘ adhesion test) specification specification * DFT g
test) um-machined TM94217 TM94217 « Adhesion &
surfaces. | (Latest Rev) (Latest Rev) m
m,
3

7g A1¢
fLgads

» -
|

fiow §

A vt T ME D)y

-\ _
AR TN A

\irei ¥/ Engincer

ision
NS AIHIBHE L, BHOPAL

| Wittt
& x;?
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960626/2025/HEP-TXM20500

|

SI. | Name of the Parameters of “
No. | Process Inspection TP (Supplier) Inspection

Notes:

6)

Quantum of Check* ﬁ Mode of

. Inspection/ Drawing Acceptance  Requirement from
Equipment No./Spec./Std. Norms*** supplier
used . . |
- - - Each component |
Packing Packaging 100% | Visual shall be suitably |
suitability for , packed & wrapped
transit & | to avoid any
storage , damage to
components during
transit and ingress
of water
Note: In case any
damage to
machined surface
found during
inspection at BHEL,

VUA ME LA job will be liable to
; cALAS Y1k,
- — WAMBAY AWAEGHET BV 'S0gn < be rejected.

Nade V2. s v L RS
b @A\ IWE D8 e S(.q...,..t?ﬂ« y
P SQA*JH..anVﬂ.T-v... 62 U
J.A,rd{wbc MNa\YRG

) MM & MANUAL) checked & reviewed by TP, QC (dully signed & sealed) as per above QAP requirement

agency

-
(o]
All test records, dimensional reports (3D CM
shall be submitted along with consignment.

Final acceptance will be based on inspection at BHEL, Bhopal.

(*) Quantum of inspection shall be in line with QAP unless otherwise mentioned in the drawing.

(**) Job shall be randomly selected from offe

red lot, the quantum of check (min. 1 no.) from the offered Iot to be checked by QC (eg
then minimum one no is to be checked).

If lot size is 2

(***) Sample inspection of component does not mean that the supplier will not meet drawin
case any defect / non-conformance is observed at any stage (during processin

and same shall be replaced immediately by the supplier at BHEL or BHEL Customer site (wherever de
action will be taken as ooamIm_,:o::m.

Calibration records of all the measuring machines, instruments, gauges, fixtures etc. used for
BHEL/BHEL inspection agency before start of inspection .
’)bmwf:ﬁcg—ﬂ

e et /RIG.S. _u,\..,‘w.C/m |-
ol = Eﬁ. anagef __ _u__m_ \).W T k)_z et
v waers /Dy, M@ e WY give = |St. Manag
b £ gt A Divisio Design)
¥l

n
i A LR — AT/ TXM Divisio
e i¥a. A /BHEL BHOPAL £ ITME. Divisign & v U i _BHOPAL

dimensional measurement shall be duly reviewed by

V)

) e 1B.HEL
,BHOPAL § oad g
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{

Part Il: Requirement of clearance of 1% tot from BHEL: 180120 ‘supin,
.y_\ ’ \/. ) X
1) First lot of item shall be supplied after meeting all QAP requirements to .mImr w_)oum_ and supply of subsequent lots shall be undertaken only after
clearance of first lot by BHEL Bhopal.

2) Vendor has to initiate the supplies as per PO delivery only. Delay in supply of first lot of components or rejection of components due to any non-
conformity/ quality deficiency shall not be considered as reason for delay in supply of components in subsequent deliveries as per PO delivery
requirement

3) Initial clearance of 1st lot of items does not absolve the supplier from supply of items as per drawing and specification requirement in subsequent lots.

Meaning of Legends: ‘# - Supplier to submit test certificates & reports of above mentioned parameters.

Abbreviation: T P — Task Performer (Supplier), QC — Quality Control (QIX / BHEL appointed inspection agency)

Prepared by: i Approved by: a Issued by:
- A AU
‘Bph '\ QT™M
@ e §. R/ T.ME Division vorsinG U aman B2
jobeuen B Blo
@ owf vn /B HEL, BHOPAL -, psarvy /i
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