2396194/2026/HEP-TXM20500

( ( Ref.: TM12545 Rev.10 Dt.03.01.2026
BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL
QUALITY CONTROL TRANSPORTATION
QUALITY ASSURANCE PLAN (QAP)

QA Plan for fully finished components (with finish dimensions final machined on CNC machines) with mandatory requirement of checking on 3D CMM, supplied on
fully finish basis or labour basis

Note: Components to be finished machined on CNC 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 (#)

Sl Name of the Parameters of Quantum of Check* Mode of Drawing Acceptance Requirement from
No. Process Inspection - Inspection/ No./Spec./Std. Norms*** supplier
TP Inspection Equipment
(Supplier) agency used

1. Raw material

Applicable only in case order is executed on fully finish basis

Applicable QAP No.: QTM/QAP/VENDOR/13-14/001 (latest revision) [Witness & Verification of RT reports & films for correlation with

& Ir;tar::rir:ri/s components, only record verification of material testing/checking parame’gers and verification of 3 test samples (keel blocks separately

casting cast/integrally cast as per specification to be supplied along with consignment.) as per raw material QAP to be done by TPI. No
' inspection/record verification for cast/rough machined dimensions as per casting QAP. :

B Ir;g;:r'i-:rils Applicable QAP No: QTM/QAP/FABRICATED ITEMS/VENDOR/18-19/01 (latest revision) [iny record vgrification of testing/checking
fabrication/ | P@rameters and verification of TC of plate used for fabricatio.n of component (to be suppl_led alc_Jng with consignment) as per raw<
olate. material QAP to be done by TPI. No inspection/record verification for fabricated/rough machined dimensions as per fabrication QAP.]

c. If the raw Applicable QAP No.: QTM/QAP/VENDOR/13-14/002 (latest revision) [Only record verification of testing/checking parameters and
material is verification of 3 test samples to be supplied along with consignment) as per raw material QAP to be done by TPI. No inspection/record
forging. verification for forge/rough machined dimensions as per forging QAP.]

2. | Dimensions A) A) 100% A) 20 % (min.) 3D CMM As per relevant | As per relevant (i) For 6FRAB068,

(i) Critical to Drawing Drawing associated
quality (CTQ) (Note: 10% (min.) components of
dimensions as for HS15250 machined stator
marked in bearing assembly assembly and
BHEL drawing. components). HS15250, bearing

(i) Railway assembly
dimensional components:
checklist or all Inspection of 3D CMM
tolerated checking shall be
dimensions in done either by RDSO
6FRA6068 or Railway’s TPIA.

, =\ and HS15250. Supplier to inform
L afee (A/6MITSEN
. R, sifiIan/Sr. Engineer

'. A g, R/ QTM Division
; &ﬂ.ﬁ.@.,WIBHEL. Bhopal
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2396194/2026/HEP-TXM20500

Ref.: TM12545 Rev.10 Dt.03.01.2026

Sl Name of the Parameters of Quantum of Check” Mode of Drawing Acceptance Requirement from
No. Process Inspection - Inspection/ No./Spec./Std. Norms*** supplier
TP Inspection Equipment
(Supplier) agency used
BHEL before call
booking.

(i) For other items
inspection shall be
done by agency as

mentioned in PO.
A) Other A) 100% | B) 20% (Min.) 3D CMM/ As per relevant | As per relevant
dimensions Gauges & Drawing Drawing
Instruments
3. | Visual Free from visual 100% 100% Visual - Component to -
Inspection defect. be free from
any
abnormality
such as blow
hole, pin hole,
dent etc.
B
4. | |dentification Identification 100% 10% Verification As per relevant Identification -
marking marking at drawing/ marking as per
machining stage specification drawing/ spec.
on the location TM12548 TM12548
shown in drawing
or location may
be taken from
BHEL Eng. Dept.
5. Paint Epoxy primer 100% 100%(Visual) & Visual and As per relevant | As per relevant | Report to be submitted
(Visual, Dry paint 10% per lot (DFT Instruments Drawing/ Drawing/ for-
paint thickness (specification and adhesion specification specification | * Visual
and Adhesjon | AA56113) on um- test) TM94217 TM94217 * DFT
test) \\ machined (Latest Rev) (Latest Rev) | ° Adhesion
surfaces.
aR. sfrda/sr. Engineer
| mq &g, RAT/QTM Division Page2of4
; @gadye, Mar/BHEL, Bhopal ) )

i
\
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( ( Ref.: TM12545 Rev.10 Dt.03.01.2026

Sl. |" Name of the Parameters of Quantum of Check* Mode of Drawing Acceptance Requirement from
No. Process Inspection - Inspection/ No./Spec./Std. Norms*** supplier
TP Inspection Equipment
(Supplier) agency used
Packaging - - - In case any damage to
6. Packing suitability for 100% Visual component found

transit & storage during inspection at

as per note (7) BHEL, job will be liable
to be rejected.

Notes:

1) All test records, dimensional reports (3D CMMM & MANUAL) checked & reviewed: by TP, QC (dully signed & sealed) as per above QAP requirement
shall be submitted along with consignment. : O

2) Finél agcthaan 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 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), the same is liable to be rejected
and same shall be replaced immediately by the supplier at BHEL or BHEL Customer site (wherever deficiency is observed) and necessary penal action
will be taken as per BHEL norms.

6) Calibration records of all the measuring machines, instruments, gauges, fixtures etc. used for dimensional measurement shall be duly reviewed by
BHEL/BHEL inspection agency before start of inspection.

7) Following Instructions to be followed for packing of inspected items:
a) The components shall be suitably packed to prevent transit, long storage damage at BHEL works.
he components shall be coated with temporary rust preventive (golden colour) after inspection on machined surfaces.
ftef\coating with temporary rust preventive, components shall be wrapped in polythene paper followed by corrugated paper.
he Wrapped components shall finally be sealed in thick polyethene bag.

% : ;

JT/AMIT SEN

_ aR. yPrdan/sr. Engineer
; . f@¥m/QTM Division Page 3 of 4
i drga{ve, srae/BHEL, Bhopal

{
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Ref.: TM12545 Rev.10 Dt.03.01.2026

by different wooden compartments for each item, properly lined/padded by big

e) All sealed components shall be finally packed in wooden crate separated
to machined surface. If order is in kit form, all items of a kit (bearing same serial

bubble wrapper/thick foam/thermocline sheets to prevent transit damage
number) shall be packed in single wooden crate.
f) Packing list shall be provided on the boxes.

Part Il: Requirement of clearance of 15t 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.

components or rejection of components due to any non-conformity/

2) Vendor has to initiate the supplies as per PO delivery only. Delay in supply of first lot of
s in subsequent deliveries as per PO delivery requirement.

quality deficiency shall not be considered as reason for delay in supply of component

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)

\

Preparéd by: \ Approved by: Issued by: ||
. fte / i o AIN R
; ‘R. ml&- aqg% ( /Mapager(Design) ’.pM‘ N
? QTM Division ME Division Kl
: aqﬁi , guEl Bhopal W M engne®
: LA SR AL oy QTR
t \ ﬂa@!'ﬂ“q\m‘a\—\a\-t

L AT
Page 4 of 4
/ )
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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 (#)

J \ Mode of ' Req;;iremem
Sl | Name of the I Parameters for Quantum of check inspection/ N%rfgggcg:. / Acceptaﬁr:::e su;:T;er
“‘ No (‘ process inspection TPiSupplier | TPIAJQC™ equipment Std. norms (See
| \ used . note 1)
‘ T A[ 1. For components of | In case of
‘ ‘ TM type 6FRAB068/ ' outsourcing:
| 6FXA7059/ HS15250: |
/ | e Casting manufacturer | 1 proof of
‘ (in-house/ ‘
\ % outsourced) shall be sourpe o8
‘ ‘ ; RDSO approved class casting to
| | Casting for magne: ‘A’ foundry with valid l be provided
| fEame,. Stator certification. ' to BHEL
1 | housing, stator
‘ ' chamber DE & NDE, 2. For other components: | 2. Challan/
‘ | suspension tube, e Casting manufacturer | invoice to
\ rotor components _ (in-house/ be provided
‘ l (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
assembly
components (end
shields, wipers,
bearing cap/ covers
etc.)

TM22604 (annexure
1) or shall meet the
qualifying criteria as
per document no.
TM22604 (annexure

1).

e In case of

outsourcing, quantity
procured by supplier
shall be venfied from
challan/ invoice for

meeting the BHEL PO '

quantity.

|
|

|
|

|

M

99 99yS
g 21.99 fax;

o g Y%@Awﬁ: -

ger
TM Division §.7a.3.0¢

V.2V, 94T /B.H EL,BHOPAL

/RAJESH KUMAR
/Sr. Manager

; /TXM Division
e /8.H.E.L., BHOPAL
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S/

/ No

Name of the
process

Parameters for
, inspection

Quantum of check*

~ TP/Supplier

TPIA/QC**

Mode of
inspection/
equipment

used

Drawing
No./Spec./
Std.

Acceptance
norms***

|
|

neyuiremient \
from
supplier
(See
note 1)

Heat Treatment

Soaking
temperature/
‘ Soaking time

100%

100%
TC to be
verified

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 |

3

Shot/Sand blasting

Casting surface
finish

100%

20%

Instrument

As per BHEL
drawing

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

profile transition zone
(Ref. IS: 3073)

Report of
shot/sand
blasting and
surface
finish to be
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

2396194 /2026 /HEP-TXM20500

Mechanical Testing

Tors g TSR/ G.S. RATHORE

Mechanical
properties
mentioned in the
BHEL specification
/drawing

¥ /RAJESHBUIVAR

One sample
per heat/ per
heat
treatment

100%
TC to be
verified

Mechanical
testing
equipment

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

sampless
per heat/
per heat
treatment
batch is to
be verified
by TPIA (for |
heat & heat |
treatment
batch ’
punched by |
supplier
matching
with test
certificate

A A

Page 2 of 8
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T

' SI. | Name of the

| No \ process

\ ‘

N S W

Parameters for
inspection (

sy — 1

Quantum of check*

TP/Supplier

TPIA/QC** |

Mode of
inspection/
equipment

used

Drawing
No./Spec./
Std.

|
|
|

Requirement
from
supplier
(See
note 1)

Acceptance
norms***

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.
- 20% of 10% of Hardness
‘ Hardness limit
' Hardness checking mentioned in the components/ | components/ Hardpess hisipek B HEL As per BHEL tes.t rgport
: on casting BHEL specification/ higat Heat osting drayymg/ drawing/specification oo
‘ dratin treatment treatment equipment specification provided to
9 batch /Lot | batch /Lot BHEL
Identification
marking of casting
rr;ar;\g;asztit;rgeggy As per BHEL | Identification marking
Identification . . 0 : drawing/ as per BHEL i
£ Marking IocfaiE:$Zﬁ:m::?n 100% 100% Visual specification | drawing/specification
| drawing or location TM12548 TM12548
‘ | may be taken from
| ' BHEL Engg. Dept.
1 1) a)In case order
f is as per casting
; ‘ drawing: As per
| ! BHEL drawing.
|
|
| All drawing | All drawing |bs):; ::srer:;g:'
. : | dimension of | dimension it
8 Dlnnrr;enslpnal | Cast dimensions 100% of 10% Instrument As per .BHEL micd drawmg._As r
pection | component | component drawing per BHEL drawing
j along with ‘
; concentricity less
| Tl | RAJESH KUMAN LR L ' Dimensional |
98 YeR/G.S. RATHORE } )?m /Sr. Managef witness ‘
59 ST [Dy. Manager 5 a1 o, fagT/ XM Divisiqn c)In case order | reporttobe |
2. (9N QM Division o B.H.E.L., BHOPAL is from finish . provided to
NI QR AT B HEL, BHOPAL machined ‘\ BHEL

/
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Mode of

neyuiieiieiin

Sl Name of the Parameters for Quantum of check inspection/ N?)rfswr;re‘gl Acceptance sJ;::)rlri‘er
' No process inspection | TPiSupplier | TPIAIQC™ | eq&::ggjent Std. norms*** (See
note 1)
“ - drawing: 4(+/-0.5)
‘ mm machining
‘ allowances on \
each tool point |
along with \
concentricity less &
than 1mm. g
| [
— 2) Centre line on each | .
job should be “ 3
marked to ensure | ’
the cast, rough ‘ ‘
All drawing | All drawing m/cd dimensions Dimensional |
‘ Dimensional Rough machined | dimension of | dimension REp—, As per BHEL as per the casting, witness |
8 ! Inspection dimensions 100% of 20% drawing rough m/cd drawing ‘ report to be “;
| component | component requirement or | provided to |
1 machining BHEL |
1 allowance on each
\ ) tool point of finish
\ | machined drawing. ‘
\ ‘\ 100% (DP) NDT
| Samp!:ng ripa)or‘tj/oof }
percentage
as mentioned | 20% (DP) SRIPSISHES. |
in the BHEL samplin i
Non Destructive DP/MP.VUT t_ests as drawing / As per BHEL perce‘r)\tage w
mentioned in the g NDT : As per BHEL : ‘
\ 9 Tests (NDT) BHEL drawir\g/ speC|f|cat|on equipment draWIng/ drawing/ specification a; mentioned |
(DP/MPI/UT) specification 100% (UT) or specification | in the BHEL
/ Sampling | drawing /
\ percentage ‘ specnﬁlcgtmn
| as mentioned | 20% (UT) sg‘:r".n: ’ |
| in the BHEL along with
‘ drawing / ' consignment.
specification |

2396194/2026/HEP-TXM20500

o= g B8R/ G.S. RATHOR

d.ug.d.0@.,nard/B.H.E.L., BHOPAL

Page 4 of 8
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Mode of

' Requirement

Name of the Parameters for ‘f Quantum of check® inspection/ N?,rfsw‘; 23 / Acceptance sJ;:Tier
process inspection !‘ ’Tblsuap‘“er ]’75}&,@;7 equment Std. norms (see
‘ used
| note 1)
] ‘ Report
i iISsuINg
; 100% (MPI) ‘ inspector
or shall be
Sampling 20% (MPI) "T:‘QYST:T
percentage r;so;awe
as mentioned NDT test
in the BHEL and reporis
‘ drawing / shail be duly
' specification signed &
stamped by
nspector.
Witness & Radiograpny
' Verification report &
of films of 5%
radiography components
report & cr--..
| films for samping.
| correlation percentage
‘ | With m n*?;ed in
| | 5% components eB“H:i ‘
‘ ‘ (Radiography) gy
" | | or Note: In s"d!ecxﬁ;w Fag*' -
| ;‘ . | Radiography tests Sampling case of " chall be
10 | NonDestructive | - o ntioned in the percentage | suspension NDT Asdper = H/E L1 As per BHEL drawing/ = syupmitted.
U aladl BHEL drawing/ | @S mentioned | tube & steel | oo iy nont rewing specification o
rawing : < quip p Report
| (Radiography) | "0 ik Stion in the BHEL | ventilators, specification issuin
| P drawing/ TPIA/BHEL i
| | AWING Qc to inspector
specification/ | | - shall be
| ‘ PO identify the ISNT/ASNT
(whichever is | castrough levek-ll in
; machined _
3 higher. . radiography
S J Subject to SLSpansIAn and reports |
S | minimum 01 | lube/steel shall be duly |
2 A / set ventilator |  sianed & |
% Tors 8 8R/G.S. RATHRE no./ set. serial nos. ‘ stargn ad b \
S gy Wn/ y. Manager (embossed [ P t y
8 f@:‘miﬁ' 71/QTM Divikion ot ESHKUMAR on casting) | MESPASISS.
3 4r 0\c4,,'€1QIa/B.H,E,L BHPPAL afves 5460 Manager - for :
i /7 &1y, H Fa 1/ TXM Division o .
Q d.vg 2.0, 4% /B H.F L., BHOPAL Page Sof8
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. Mode Of . L AVEVITE TUTL T
Name of the Parameters for Quantum of check inspection/ N((J)r/as\:: :g / Acceptance st::)%?i‘er
process inspection TP/Supplier | TPIAIQC™ equlpnclient Std. norms (See
R HE" 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 rough
(identified by machining
TPIA/BHEL stage to
QC) shall be BHEL for
provided to | verification &
BHEL for '\ approval 2.
verification & Supplier
approval 2 shall also
| submit filled
| checklist as
per page 3
‘ of
radiography
process
spec. no.
BHEL/BPU
QNDT/26
in
comphance
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, 8 Delay in supply due to non-clearance of castings/rough-machined castings because of any non-conformity observed in radiography |

. .. [EPOYims during verification at BHEL shall not be considered as reason for delay in supplies as per PO delivery requirement.

2396194/2026/HEP-TXM20500

&1 uay i f

q

1%1Sr Manager

YAJESH KUMAR

CHI/TXM Division
Ud g Ul ared /B H.EL., BHOPAL
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- . Moere e | 7 [ 7 . ﬁRequirement
Mode of [ . ‘
‘ o . . Drawin \ fro
Sl Name of the Parameters for | Quantum of check inspection/ No lSpleg/ Acceptance supprl?er
i i — —_ — equipment | T norms***
| No process Inspection " rpisupplier | TPIAQC™ | SV P std. | (See
\ \ - [ i note 1)
| ‘| | Componentto be
free from any As per BHEL Erie i Vi
; 11 | Visual Inspection abnormality such 100% 100% Visual dra_vying_/ defect -
w 5 as blow hole, pin specification
ﬁ hole, dent etc.
| As per Report to be
100% relevant submitted
‘ Paint (Visual, Dry | Inorganic ethyl zinc (Visual) & BH_EL As per relevam BH'EL for:
' 12 | paint thickness and | silicate primer paint 100% 10% per lot Visual and drawing/ drawing/ specification o
. Adhesion test) ‘ (specification (DFT and Instruments | specification TM94217 . _{ia
. AA56113) on cast adhesion TM94217 il
| surfaces test) ., . (latest Achesion
i C gy revision)
AR AT List of
. R T Calibration
List of Calibration Calibration due N records of
13 | recordsof used | date, accreditation 100% 100% Verification - - mea;ur;n'_g
; measuring & Testing |  status of master and Testng
i Equipment’s instruments ""S_'Wmfﬂts
: is to be
} ‘ provided to
| UMAR BHEL as per
‘ | Iy VI?R,‘G,S.R/—.THORE —,errg} ?quﬂl \JE?H)E,,N annexura-A.

" = or. Maf
o waPf Dy Managel M Division
xR Qu;’i‘ i /QTM Division axi@”m L BlHOPAL
Notes: C e AT BHEL, BHOPAL PRLERCR: Ll
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),

Page 7 of 8
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2396194/2026/HEP-TXM20500

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

1) First ot 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 2s
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: .,
erorer Ao T 5=
V) /gk{ 2 . v AR S
< C\ ;\ ¥ER LoS. RATHORE 3 \OS\ R , _ ‘}\ii:?*
U yaed [Dy. Manager 72 E@N\P‘ esy e 5 Al ok
P i 5\,\\1 i) 1RAS n29e* ﬁ @ﬂ(“a o s 3iEL 0
EUN O 2 vigion TMBN o BT M2 oo R T QTM
§ e iqa. MA@ [BHEL BAOPAL  _&§ < “»‘r&@xﬁ')‘v O.N-\s\o(\ ) W © pery g(i@
PP TNE oPh- wf iy BY P
R e e 80 AR @By &
BT e @t
s O
aTPRT R
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