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

Ref.: TM12545 Rev. 09 Dt.28.05.2024
QA Plan for tully 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 shieids), 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 xonc..dm,.ﬁ.ﬂ‘ ‘
No. Process Inspection - T inemarsi-— Inspection/ | No./Spec./Std. Norms*** from suppiier
TP (Supplier) | Inspection | Equipment “
| |  @agency used | | S S
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 corrsiation with
#. F e (o components, only record verification of material testing/checking parameters and verification of 3 test samples (keel biocks separataiy
TR, 1 cast/integrally cast as per specification to be supplied along with consignment.) as per raw material QAP to be done by TP! Ne
S Inspection/record verification for cast/rough machined dimensions as per casting QAP ]
b If the raw

material is Applicable QAP No: QTM/QAP/FABRICATED ITEMS/VENDOR/18-19/01 (latest revision) [Only record verification of testing/checking
fabrication/ ~ Parameters and verification of TC of plate used for fabrication of component (to be supplied along with consignment) as per raw
e ﬂ.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 anc
material is verification of 3 test samples to be supplied along with consignment) as per raw material QAP to be done by TP! Neo
forging Swumo:os\ﬁmooa verification for forge/rough machined dimensions as per forging QAP. o
2. Dimensions A) Criticalto | A) 100% A) 20% (Min.) $ 3D CMM As per relevant | As per relevant 5 inspecion o 30 ChiM
ualit BHEL D ; i checiung shail be done
wOﬂOW\ rawing | BHEL Drawing Either by ROSO or
Q TPIA(suppfer to confirm
Imensions before cail dooking)) in
as marked case
In drawing. of TM 8FRASCE8
Learng compenents
only. And for others
inspecton shail be done
Dy agency as mentioned
- | - e ———t——— | wmPO.
| B) OSQ B) 100% C) 20% (Min.) 3DCMM/ | As per relevant | As per relevant
,; dimensions Gauges & | BHEL Drawing | BHEL Drawing
S | _Instruments | 7
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=t ,“ Name of the | Parameters of | s use Quantum of Check® . Mode of Drawing [ Acceptance Requirement from
No. _ Process Inspection oo+ | Inspection/ | No./Spec./Std. Norms*** supplier
TP (Supplier) Inspection Equipment ”
S B! SN - agency used M
3. | Visual . , ﬂ.ﬁmm from _  100% 100% Visual ; ﬂqﬂm\oﬂ.mg i .
‘ | Inspection visual defect. be free from
| any |
abnormality ﬁ
| such as blow W
hole, pin hole.
| dent etc.
,,ﬁ 4. | Identification  Identification 100% 10% Verification |As per relevant | 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
| BHEL Engg.
L B | Dept.
| 5. Paint ' Epoxy primer 100% 100%(Visual) & Visual and | As per relevant | As per relevant Report to be
| (Visual, Dry paint 10% per lot Instruments BHEL BHEL submitted for- |
ﬁ paint thickness | (specification (DFT and Drawing/ Drawing/ * Visual ,.
\, ' and Adhesion AA56113) on adhesion test) specification specification - DFT ,J
| | test) " um-machined TM94217 TM94217 - Adhesion |
,, ,, . surfaces. (Latest Rev) (Latest Rev)
o
8 |
o
N
=
P - -
o ,
T |
S i) ;
. LTS oNd /AMIT SI UNMA .
w THORE L aard ./\m:w:‘_noq ”MCﬂ?.,m””“oo.
“ 1/QTM Division d”qwcd.ﬁ ;&._\. SAHN __.” = I‘W.&“w“.“%; OZ.w.,d:
% er(Design) = N Ai»ﬂs,,,,;,.:;5.1.,” .r.biOﬁZ

gﬁ.ig\q.zm. Division
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Sl. / Name of the Parameters of |

/ 6. | Packing Packaging | 100%

363216/2024/HEP-TXM20500

Quantum of Check* | Mode of

. ﬂ . Inspection/ Drawing Acceptance Requirement from
| Process ' Inspection TP (Supplier) . Inspection Equipment | No./Spec./Std. Norms*** supplier

agency |  used

Each component
Visual | shall be suitably
suitability for , packed & wrapped |
transit & , to avoid any ,,
storage damage to
k components during
| | transit and ingress
” , of water.
| < Note: In case any
7 ‘ damage to
m machined surface
found during
inspection at BHEL,
job will be liable to
be rejected.

UAHZ AR, iR

— | WA EA WA BHET : 908ngug 4a. - :dr. _
el (@alal\ L WE DPA131C 2O MXT\per) )
ad B (gt )| DA pea( 62
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All test records, dimensional reports (3D CMMM & M

shall be submitted along with consignment.

ANUAL) checked & reviewed by TP, QC (dully signed & sealed) as per above QAP reguirement

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 lot to be checked by QC (e.g:
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 processing or before

and same shall be replaced immediately by the supplier at BHEL or BHEL Customer
action will be taken as per BHEL norms.

g & specification requirements in remaining components. In
and after fitment in any job). the same is liable to be rejected
site (wherever deficiency is observed) and necessary penal

Calibration records of all the measuring machines, instruments, gauges, fixtures etc. used for
BHEL/BHEL inspection agency before start of inspection .

o fRig WA G.S. RATHORE

er
-] ‘v\—sw:m@ )
Vi Division

et (B HEL, BHOPAL

dimensional measurement shall be duly reviewed by
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Part Il: Requirement of clearance of 1% ot from BHEL: 29091 2 oy aa,

L EA T AT
1) First lot of item shall be supplied after meeting all QAP requirements to BHEL BRépal 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: Approved by: Issued by:
AQ:.~ AE L 1/.,-,m.
G TM Division M% = e N,\\.\NN. _
/B HEL, BHOPAL HT/ABHIIT JAIN REA A SR IR
i we oV o)/ Dy Manager(Design) QT™m
@ qu §. R/ TME. Division
R ouf A Wrare/8 HEL, BHOPAL

363216/2024/HEP-TXM20500
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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 (#)

3g.31.99 faw

Rl Cic un

/Sr. Manager
/TXM Division

1.3.ca\ +1ard /8.H.E L., BHOPAL

_ Mode of Requirement
» . . i from
Sl. | Name of the g Parameters for Quantum of check inspection/ zwqw%hmw\ Acceptance supplier
' No | rocess " inspection . equipment , ’ norms***
R i P TPiSupplier | TPIAIQC™ | S P Std. (See
, | | | __note1)
| | 1. For components of | In case of
ﬁ, ‘, TM type 6FRAB068/ _ outsourcing:
ﬁ 6FXA7059/ HS15250: |
\ ,‘ e Casting manufacturer | 1 proof of
¥ (in-house/ ,
, ,ﬁ outsourced) shall be ‘ MMM%M MM
| | Casting for magnet _m_,umo approved class | be provided
; frame, stator ¥ foundhy withveld | to BHEL
W ' housing, stator certification. _
| ﬁ chamber DSOS, 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) or shall meetthe |
o | components (end qualifying criteria as |
S | shields, wipers, per document no. ‘
m bearing cap/ covers .A_.v_,\_mmmoa (annexure |
S etc) e Incase of ,,
W outsourcing, quantity |
D_. procured by supplier
] shall be verified from | |
L . challan/ invoice for | r
= meeting the BHEL PO | *
= quantity. ,, _
o : /RAJESH KUMAR
%)
-
N
™
O
™
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®
W/ow\. Name of the Parameters for QEADLM/OLEDecK" ER_MMM:M*:\ zwawm,ﬁmm / ficcepiance | s ?oq_:
/o rocess : . . B ‘ : : i . supplier
ﬁ P _‘ inspection _,_.Em:nu:m.. TPIAIQCH maﬂ_Mo:.wm:" Std. norms , Amwo |
| | note .C
“ Heat i
,W Temperature treatment Heat
‘ Soaking recorder/ requirement | Mechanical properties sEeanpent |
2 Heat Treatment |  temperature/ 100% Time as per BHEL | as specified in the report and
' Soaking time 100% TC to be temperature | specification BHEL specification Faphiioie
,, verified charts mentioned in provided o |
h the drawing | BHEL
, | Report of
| m_cammw z:wmo: to be * shot/sand
. ess than min | blasting and
3 | Shot/Sand blasting Omm:mmmwmamom 100% 20% Instrument >manmﬂ .wIm_. 100% area mﬂomn» ‘ mcnmonm
, kg profile transition zone | finish to be
,, , (Ref. IS: 3073) provided to
| BHEL
W TC (from
H casting
manufacturer
_ or NABL
ﬁ, Caemics _Mum_“ﬂwmq W_mm_. Spectrometer m_mowwan%M
, composition As per BHEL .
4 | Melt Analysis mentioned in the heat 100% et awms\io\ #i& per BHEL provided to
f BHEL specification | treatment TC to be analysis specification drawing/specification BHEL.
‘ /drawing batch verified method Three test
m mman_mmm
,ﬁ per heat/
;, per heat
_, | treatment
\ ﬁ | batchisto
| be verified
by TPIA (for |
_ Mechanical | heat & heat
properties One sample Mechanical | As per BHEL & BHEL | treatment
5 HMechanical Testing | mentioned inthe | per heat/ per 100% testing drawing/ q 'S mmﬂ ification | batch
BHEL specification heat TC to be equipment | specification raingispaciication | punched by
/drawing treatment verified | supplier
or= {8 IER/G.S. RATHORE <1ST91 BHTY /RAJEBIRUMAR 3.m83_3@
39 ydu® /Dy. Managef] PAW F— i.ﬁd.nmwﬂ
2 I UH E.::\DH-S\ Diylsion o @J#wﬁ& R | certificate
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Sl. |
' No |
[ ,
IO

Name of the
process

~ 65/188

Parameters for
inspection ,

Quantum of check*

TP/Supplier

TPIA/QC**

Mode of
inspection/
equipment

used

Drawing
No./Spec./
Std.

Acceptance
norms***

' Requirement
from
supplier
(See
note 1)
reports
above) o 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.
B - 20% of 10% of Hardness
Hardness limit
Hardness checking mentioned in the components/ | components/ Imaqmmm ASiper w HIEL As per BHEL ﬁmm.” ﬁ.m.non
8 on casting BHEL specification/ Heat Heat 6.&_:@ Qm.é:m.\ drawing/specification i
A drawing treatment treatment equipment | specification provided to
batch / Lot batch / Lot BHEL
Identification
marking of casting
:._mﬂwwmmMﬂ_MwNV\ As per BHEL | Identification marking
Identification . 0 5 " drawing/ as per BHEL i
F Marking _oowmwwﬁ%w%%&”mi 100¢% 100% Wisua specification | drawing/specification
| drawing or location TM12548 TM12548
| may be taken from
m ' BHEL Engg. Dept.
, M 1) a)In case order
W is as per casting
H , drawing: As per
W W BHEL drawing.
|
S| b) 1 d
0 All drawing | All drawing i mv mM wmowma%hoﬂa
M o_am:m_o:m_ ' Cast dimensions Q_BMMM%U: o a_%wﬂ%_\w: Instrument As per BFEL MCCEIRWIAG S |
Inspection * drawing per BHEL drawing
[ , component | component .
a | along 2;.3
_._HL ﬁ concentricity less
N | i IRAJESH KUMAT YR e ' Dimensional |
o= TSR/ G.S. LT _ ? . /Sr. Manager witness |
3= #33% /Dy. Manager 5 ) fal/ TXM Divisidn c)In case order | reporttobe |
.57, [@9 QTM Division . B.H.EL, BHOPAL is from finish . provided to
3 A JRE HATABHEL, BHOPAL ‘ machined f BHEL
™ \
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[e0] neyulireniein
@ Quantum of check* . Made .o_. Drawing from
=Sl Name of the Parameters for inspection/ No./Spec./ Acceptance supplier
o process inspection TPiSupplier | TPIAIQC™ | mnﬂ.u:.m:» Std. norms (See
. sed
| I note 1)
| drawing: 4(+/-0.5)
4 mm machining
7 allowances on
each tool point _
along with 7
concentricity less "
| than 1mm. _
| | |
_, 2) Centre line on each | |
| job should be ,4, M
marked to ensure | ,A
* the cast, rough ,
. . . All drawing | All drawing m/cd dimensions Dimensional |
8 | Dimensional Rough machined | dimension of a_Bosmo_o: [nstrument | 2¥S PSX BHEL as per the casting, witness |
, Inspection dimensions 100% of 20% drawing rough m/cd drawing | report to be
J component | component requirement or | provided to |
_, allowance on each
, , tool point of finish
, ‘ machined drawing. ,
, H 100% (DP) NDT ”
_ | (DP/MPI/UT) |
| or v
Sampling anom of
percentage 100% i v
as mentioned | 20% (DP) e st
in the BHEL . ﬂ
samplin ,
Non Destructive O_u\_s_u._\cq ﬁ.mﬁm as drawing / As per BHEL mawwp_mom W
mentioned in the i NDT ; As per BHEL p tage |
S| Tests(NOT) BHEL drawing/ |—Specification equipment | _ 9@WINI/ 1 4eaving/ specification | @ mentioned |
B | (DPMPIUT) arawing’ 100% (UT) or quip specification 9/ sp in the BHEL
Q specification S A f q /
s ampling | drawing
| X percentage | specification
= as mentioned | 20% (UT) shall be
o in the BHEL W%M_wmw
I a_‘mx.\_so.\ | consignment.
o specification |
N
Q —-
O ;5
-
Ql
™M
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d | : Mode of )
5| Sl Name of the Parameters for | Quantum of check inspection/ zwqwmﬁ_mw / Acceptance uuww..ss_‘
zo 2 : . o - B = - H t . “ .o s
| process inspection " TPISupplier TPIA/QCH mnﬂ.%“m: Std. norms (See
ﬁ, ‘ note 1)
‘ Report
, \ , iSsuing
, ” 100% (MPI) " inspector
, or “ )mﬁm: wm
Sampling | 20% (MPI) gk
percentage ﬂo«mo‘vQ?m
as mentioned m.om test
in the BHEL and reports
| drawing / shail be duly
specification signed &
stamped oy
Witness & Radiography
‘ Verification . .wm.no_ﬂ. A
,, of iims of 5%
, radiography compenents
report & o
films for sampiing
correlation perc ‘Mm.,mu
| | with "
| 5% components Bmmcvwmma -
, (Radiography) = ,.
| | or Note: In QMNQM_\MQ
| h, . | Radiography tests Sampling case of nall -
| 10 ‘ Non Destructive | as mentioned in the | Ppercentage | suspension NDT As per .WImP As per BHEL drawing/ mwn.v._.w?wm
f Tests (NDT) | : as mentioned | tube & steel . drawing/ e -
" BHEL drawing/ . equipment b specification Report
o (Radiography) ificati in the BHEL | ventilators, specification
S ; specification drawing! TPIA/BHEL issuing
AWING inspecto
5 specification/ | QCto msm:cum
W PO identify the ISNT/ASNT
(whichever is cast/rough _o(mm.__ in
higher machined radiograph
Subjectto | Suspension and reports |
e tube/steel ;
minimum 01 A shall be duly |
ventilator el &
vig g T8R/G.S. RATHDRE no./ set. serial nos. ,‘ signe
js\ y. Manager (embossed ﬁ wwmanwa by
y@rﬁ 71/QTM Divifion o2 ESHKUMAR on casting) M inspector.
E] 5 . v;ﬁ]\mer BHPPAL afves ) S .Sw:wmﬂ_ . ﬂo_\ “
% &1.yaq. A @81/ TXM Division . -
q1.Ug 3.0t {1814 /B H.F.L., BHOPAL ﬂummw@ m Oww
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Name of the

XM20500

Parameters for
inspection

| TP/Supplier

Quantum of check*

TPIA/QC**

radiography
test.
Radiography
report &
films during
casting/
rough
machining
stage of
suspension
tube/steel
ventilator
(identified by
TPIA/BHEL
QC) shall be
provided to
BHEL for
verification &

approval g

Mode of
inspection/
equipment

used

Drawing
No./Spec./
Std.

L AVEVITE TUTL T
from
supplier
(See
note 1)
Note: In
case of
suspension
tube & steel
ventilator,
radiography
report &
films shall be
submitted
during
casting/
rougn
machining
stage to
BHEL for
| verification &
approval u4

Supplier
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.

Acceptance
norms***

|

\
/

o
=
= 0

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.
o Delay in supply due to non-clearance of castings/rough-machined castings because of any non-conformity observed in radiography

at BHEL shall not be considered as reason for delay in supplies as per PO delivery requirement. |

angger

363216/2024/HEP-I
& O X3

.. [EROMUms during verification
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Mode of

[

Requirement

|
SI. Name of the Parameters for |  Quantum of check inspection/ zw.‘wmin_mw\ | Acceptance mhmwﬂmq
| No | process inspection Tdu\m:un__m_. TPIA/QCH mnﬁ_mﬂﬂma Std. | norms (See
| , S S m - note 1)
| ,_ - . Component to be
free from any As per BHEL .
m 11 | Visual Inspection abnormality such 100% 100% Visual drawing/ mﬂmmmﬂﬂom_mcm_ -
, w as blow hole, pin specification
,, hole, dent etc.
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 drawing/ drawing/ specification
,, , Adhesion test) (specification (DFT and Instruments | specification TM94217 * Visuzl
, . AA56113) on cast adhesion TM94217 e DFT
, ,, surfaces test) ., | (latest * Adhesicn
ﬁ orgg FA revision)
P List of
R Calibration
List of Calibration Calibration due reccrds of
13 records of used | date, accreditation 100% 100% Verification - - measuring
% measuring & Testing status of master and Testng
m Equipment’s instruments instruments
, is to be
v provided to
7 ﬁ BHEL as per
| . die 39R[G.S. RATHORE annexurs-A.
A nw&lxo ~fhanager
_ Q,o,»r 471 /QTM Division
Notes: 4+ e e AT [BHEL, BHOPAL
1) All test records checked by TP, TPIA/QC (dully signed & sealed) as per above QAP requirement shall be submitted along with

363216/2024/HEP-TXM20500

consignment.
2)
3)

4)

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

(e.g.: If lot size is 2 then minimum one no is to be checked).

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

(**) 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.

(***) 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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Meaning of Legends: ‘#

art 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.

- Supplier to submit test certificates & reports of above mentioned parameters.

Abbreviation: TPIA —BHEL appointed third Party Inspecting >mmso<_ TP- ._,mmx Performer (vendor), QC- Quality Control (QIX/BHEL
appointed inspection agency)

363216/2024/HEP-TXM20500

Prepared by: Approved by: Issued 3, .
P! v Q\l) N Fa
m w;aﬁwww |&S. RATHORE & ‘Om \ @ GMAR
ul, I3 / _anmmmw 2 4mﬂ,z.,7 %mm—.’f S ®
P QTM O™ Division MBS o TV s O e
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