PROJECT: ARUN 3 HEP

MANUFACTURER:

@“ (4x225 MW) Bharat Heavy Electricals || #7305 |
ITEM DESCRIPTION SUB-ITEM QAP & REV ISSUE DATE | limited, Bhopal a m
TERRTE s . - A/HT/1071
R VERTICAL FRANCIS TURBINE | DT Liner & Pit liner MS. .cu\ 18.06.2019
|
1 2 3 4 5 7 8 9 10 T
A. Draft Tube Liner & Pit Liner
1.0 In-Coming Material- Plates for Fabrication of Pit Liner & DT Liner
11 Plates for Chemical Compaosition MA Test Sample | Sample Relevant material standard as TC PV ]|V
Fabrication of ] per approved Drg
Pit Liner & DT *Mechanical Properties MA Test Sample | Sample TC PIV ]|V
HEr UT (for plates thk> 12 mm) | MA | NDT | 100% | 100% ASTM-A578 LEVEL B TC PV |V
Plate Thickness/ size visual | MN | ME/Vis | 100% 100% Relevant material standard as TC PV |V
check per approved Drg
2.0 In- Process and Final inspection
2.1 WPS, PQR & Review MN - = - DRG /ASME DRG /ASME TC PV ]V
WQR
2.2 NDT DPT (root run & final) MA NDT 100% | Random | DRG/ASME Sec-VII/ AA0622101 IR P | W| W | CHP for NDT
of final weld
only
UT & MPI (For Flange welds- MA NDT 100% | Random IR PlW|W
if fabricated in segments)
23 Assembly -DT Final main Dimensions MA | ME/Vis | 100% 100% DRG DRG IR PIW|W
liner Matching of segments,
proof assembly
2.4 Assembly-Pit Proof assembly & final MA ME/Vis 100% 100% -do- -do- IR PlW|W
Liner main dimensions of
segment 1 & 2
2.5 Painting & Surface preparation, paint | MN ME 100% 100% -do- -do- TC PV ]|V
protection thickness & adhesion

*Mechanical properties test shall comprise of Y5, UTS, % Elongation, Charpy Impact Test & Bend test in accordance with applicable standard.
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JLRANC] | MANUFACTURER:

Bharat Heavy Electricals | [ 8177 % 077 |

ISSUE DATE | Limited, Bhopal

PROJECT: ARUN 3 HEP MANUFACTURING QUALITY ASS
(4%x225 MW) PIAN
* | ITEM DESCRIPTION | SUB-ITEM QAP & REV
ki fofiés VERTICAL FRANCIS TURBINE | DT Cone Assembly QAR 7L 18.06.2019

Rev -03

COMUPONENT & CHARACTERISTICS CLANS et

Ol

RENE

1 2 3 4 5 7 8 11
B. Draft Tube Cone Assembly
1.0 In-Coming Material
11 Plates for Chemical Composition MA Test Sample | Sample Relevant material standard as TC PIVIV
Fabrication of DT per approved Drg
cone *Mechanical Properties | MA Test | Sample | Sample TC PV |V
UT (for plates thk > 12 mm) MA NDT 100% 100% ASTM-A578 LEVEL B TC PV ]|V
Plate Thickness/ size MN ME/Vis 100% 100% Relevant material standard as TC P|lVI|V
visual check per approved Drg
2.0 In- Process and Final inspection
2.1 WPS, PQR & WQR Review MN - - - DRG /ASME _ DRG /ASME TC PV ]V
2.2 | Stress Relieving Review of T-T Charts MN | Review | 100% 100% Drawing Chart Plv|v
2.3 NDT DPT/ MPI & UT MA NDT 100% | Random DRG/ ASME Sec-Vlii IR P W|W
24 Dimension Check Final Main dimensions
(individual cones) after machining ik 3 100 LEI05 2l ELiS IR P
25 Final assembly of all Dimensions of
segments of DT assembly & <_.mcm_ MA ME 100% 100% -do- P R e lwlw
cone check of matching of
segments
2.6 Painting & Surface preparation,
protection paint thickness & MN ME 100% 100% -do- -do- TC PV |V
adhesion

*Mechanical properties test shall comprise of Y5, UTS, % Elongation, Charpy Impact Test & Bend test in accordance with applicable standard.
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PROJECT: ARUN 3 HEP '} | MANUFACTURER:
(4x225 MW) Bharat Heavy Electricals Wy E v
ITEM DESCRIPTION SUB-ITEM QAP & REV__ | ISSUE DATE | Limited, Bhopal
VERTICAL FRANCIS TURBINE | Spiral Casing mw\m.ﬂwbcﬂ 18.06.2019
CHARACTT RISTICS KRN Al ] CakNC
TIEKRIE
1 2 3 4 5 7 8 9 10 11
C. Spiral Casing & Spiral Inlet Pipe
1.0 In-Coming Material
1.1 Plates for Chemical Composition MA Test Sample | Sample Relevant material standard as TC PV |V
L . 4D
_"m_u.:nmn_o: .mu:.m_ *Mechanical Properties | MA Test Sample | Sample AL e TC PV ]|V
Casing & Spiral inlet
Pipe UT (for plates thk > 12 mm} MA NDT 100% 100% ASTM-AS78 LEVEL B TC PlV]V
Plate Thickness/ size MN ME/Vis 100% 100% Relevant material standard as TC PV ]|V
visual check per approved Drg
Heat treatment MN | Review | 100% | 100% -do- Chart | P |V ][V
2.0 In- Process Inspection
2.1 WPS, PQR & WQR Review of WPS, PQR & ASME
& welder WQR (Process
traceability parameter & welder el
MN | Review - - DRG /ASME DRG /ASME Jcopyof | P |V |V
traceability records to d
be maintained in qmn.oq
. register
register)
2.2 | stress Relieving Review of T-T Charts MN | Review | 100% [ 100% Drawing Chart PV |V
2.3 NDT DPT of Root Run MA NDT 100% 100% DRG/ ASME Sec-VIlI IR PIW|V
24" |[FinaliNDT MPI, DPT & UT MA | NOT | 100% | 100% DRG/ ASME Sec-VIIi IR Plwlw
3.0 Final Inspection
3.1 Level Check Check of dummy on MN Vis 100% 100% DRG DRG R e Twilw
bed layout
™
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MANUFACTURER:

PROJECT: ARUN 3 HEP MANUFACTURING QUALITY ASSURANCE
(4x225 MW) . e _“ MI /.7. Bharat Heavy Electricals R
ITEM DESCRIPTION SUB-ITEM QAP & REV ISSUE DATE | Limited, Bhopal
VERTICAL FRANCIS TURBINE | Spiral Casing mw\mvw\;ﬂ 18.06.2019
& CHARAL T & UAS IYPL st FEER o FOSINEA VORI
©HCK 5 _ . _
1 2 3 4 5 7 8 10 11
3.2 Dimension Check Main dimensions
fincluding diameter of | )\ | Mg | j00% | 100% -do- -do- R P w|w
ends & ovality of open
ends)
33 Assembly of spiral Trial assembly of spiral
casing with stay casing with stay ring.
_,_:m.\ Match marking Check B_MBmﬁn: at MA ME 100% 100% -do- -do- IR plwlw
& Visual check segments joints and
dimensions during trial
assembly
3.4 Painting & Surface preparation,
protection paint thickness & MN ME 100% 100% -do- -do- TC PV ]|V
adhesion

*Mechanical properties test shall comprise of YS, UTS, % Elongation, Hardness, Charpy Impact Test & Bend test in accordance with applicable standard
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PROJECT: ARUN 3 HEP MANUFACTURER:
(4x225 MW) AN Bharat Heavy Electricals || & U7 7 U7
ITEM DESCRIPTION SUB-ITEM QAP & REV ISSUE DATE | Limited, Bhopal
o 7
VERTICAL FRANCIS TURBINE | Stay Ring mw\m.au:c L 18.06.2019
T 1 CLANS [NYKH UL ANTUAN o i ACOLPTANCT
( NORMS
S
1 2 3 4 5 7 8 i1
D. Stay Ring
1.0 In-Coming Material
1.1 | Plates for Stay Ring | Chemical Composition | MA Test | Sample | Sample Relevant material standard as TC Plv|v
*Mechanical Properties | MA Test Sample | Sample per approved Drg TC plv!|v
UT (for plates thk > 12 mm) MA NDT 100% 100% ASTM-A578 LEVEL B TC PV |V
Plate .._.:_nx:mmu\ size MN | ME/vis | 100% | 100% Relevant material standard as TC p lvilly
visual check per approved Drg
Heat treatment MN Review 100% 100% do- Chart Plv|v
2.0 In- Process and Final inspection
2.1 WPS, PQR & WQR Review MN - - - DRG /ASME _ DRG /ASME TC PV ]|V
2.2 Stress Relieving Review of T-T Charts MN Review 100% 100% Drawing Chart Plv|v
2.3 NDT UT & MPI / DPT MA NDT 100% 100% DRG/ ASME Sec-Vill IR PlWIW
2.4 | Gimensional & Final Main dimensions | w0a | Mg | 100% | 100% DRG DRG IR Plwlw
Visual Check after machining
2.5 | Match Marking Marking of D/S Line MN Vis 100% | 100% DRG DRG IR Plwlw
Painting & Surface preparation,
2.6 protection paint thickness & MN ME 100% 100% -do- -do- TC PlVI|V
adhesion
57 | Assembly With :ma;a_“wﬂ &pivot | \on VIS 100% | 100% -do- -do- TC Plwlw

*Mechanical properties test shall comprise of YS, UTS, % Elongation, hardness Charpy Impact Test & Bend test in accordance with applicable standard.
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PROJECT: ARUN 3 HEP MANUFACTURING QUALTTY ASSURANCE

MANUFACTURER:

AAXNNM st PLAN Bharat Heavy Electricals %ﬂmﬁ_ a v
ITEM DESCRIPTION SUB-ITEM QAP & REV ISSUE DATE | Limited, Bhopal
VERTICAL FRANCIS TURBINE | Regulating & Discharge Ring m%m_eu\;: 18.06.2019
CHARACTERISTICS [=iRER Y DUANGUN OF NCUEDR T ANCE VOO RINIARKS
J1CK NORAS
_ S ol [y o g
1 2 3 4 5 6 7 8 9 10 11
E. Regulating Ring & Discharge Ring
1.0 In-Coming Material
11 ”_Mhm_mmﬁﬂm —_ Chemical Composition MA Test Sample | Sample T e e ST TC Pplv|v
- H i d
DischargelRing 1 Mechanical Properties | MA Test Sample | Sample per approved Drg TC Plv]|yv
UT (for plates thk > 12 mm) MA NDT 100% 100% ASTM-AS578 LEVEL B TC PV ]|V
Plate .?.nx:mmm\ size MN | ME/NVis | 100% | 100% Relevant material standard as TC plvly
visual check per approved Drg
Heat treatment MN Review 100% 100% -do- Chart plv|v
=
2.0 In- Process and Final inspection
2.1 WPS, PQR & WQR Review MN - - - DRG /ASME _ DRG /ASME TC P|V]|V
2.2 | stress Relieving Review of T-T Charts MN | Review | 100% 100% Drawing Chart PV ]|V
23 NDT urt MA NDT 100% 100% DRG/ ASME Sec-VIil IR PW|W
DPT/ MPI MA NDT 100% Random DRG/ ASME Sec-VIIi IR PlW|W
Ga L] EEEn ]S Final Main dimensions | MA | ME | 100% | 100% DRG DRG IR Plwlw
Visual Check
25 Painting & Surface preparation,
protection paint thickness & MN ME 100% | 100% DRG DRG TC Plv |V
adhesion

*Mechanical properties test shall comprise of Y5, UTS, % Elongation, Charpy Impact Test & Bend test in accordance with applicable standard.
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PROJECT: ARUN 3 HEP MANUFACTURER:
| (4x225 MW) Bharat Heavy Electricals | # ElEL
ITEM DESCRIPTION SUB-ITEM QAP & REV | ISSUE DATE | Limited, Bhopal
m.mﬁ.am, 7z W_w_mm 3 q : A/HT/107
§ | VERTICAL FRANCIS TURBINE | Top Cover & Pivot Ring mﬁ .cu\ L 18.06.2019
[ |
1 2 3 4 5 7 8 9 10 11
F. Top Cover (Head Cover) & Pivot Ring (Bottom Ring)
1.0 In-Carning Material
. e _ A
11 M_ﬂ”m“ﬁﬂmw_on Cover | Chemical nom:uom;_o: MA Test | Sample | Sample Relevant material standard as TC Plv|v
& *Mechanical Properties | MA Test Sample | Sample per approved Drg TC plv]|v
UT (for platesthk > 12mm) | MA NDT 100% 100% ASTM-AS578 LEVEL B TC PIVI|V
Plate .._.Imn_n:mmm\ size MN ME/Vis 100% 100% Relevant material standard as TC plv|v
. visual check per approved Drg
Heat treatment MN | Review | 100% 100% -do- Chart Plv|v
2.0 In- Process and Final inspection
2.1 WPS, PQR & WQR Review MN - - - DRG /ASME _ DRG /ASME TC PIV |V
2.2 | Stress Relieving Review of T-T Charts MN | Review | 100% 100% Drawing Plv]|v
23 NDT ut MA NDT 100% 100% DRG/ ASME Sec-VIlI IR PlWIW
DPT/ MPI MA NDT 100% | Random DRG/ ASME Sec- IR PlW|W
2.4 _u._Bmzm_o:m_ & Final Main a_jmqu_o:m MA ME 100% 100% DRG DRG R plwlw
Visual Check after machining
25 cuum.q Fixed Proof Assembly with MN VIS 100% 100% -do- -do- R plwlw
Labyrinth Top cover
2.6 Assembly Shaft seal with Head As per approval of M/s
cover MA ME 100% 100% -do- -do- IR SIVNL during detailed
design.
2.7 Painting & Surface preparation,
protection paint thickness & MN ME 100% 100% -do- -do- TC PV |V
adhesion

*Mechanical properties test shall comprise of YS, UTS, % Elongation, Hardness, Charpy Impact Test & Bend test in accordance with applicable ble standard.
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PROJECT: ARUN3HEP | MANUFACTURING QUALITY ASSUR: MANUFACTURER:
AAXNNM MWw) PLLAN Bharat Heavy Electricals EiCE il
* ITEM DESCRIPTION SUB-ITEM QAP & REV | ISSUE DATE | Limited, Bhopal
: A/HT/1071
VAR (9165 | VERTICAL FRANCIS TURBINE | Guide Vanes Q 18.06.2019
SR NTa CUARACTRERISTICS CLASR NN OF ACCEPT AN
NO OPERATION 1k NORMS
Mo |8
1 2 3 4 3 6 7 8
G. Guide Vanes (Wicket Gates)
1.0 In-Coming Material — Casting Of Guide Vanes
1.1 | Material Testing Chemical Composition | MA Test | Sample | Sample | Relevant material standard as TC Plv|v
*Mechanical Properties [ MA Test | Samplé | Sample per approved Drg TC plvlv
1.2 | Heat Treatment Review of T-T Charts MA | Review | 100% 100% -do- -do- Chart Plv|v
13 Preliminary NDT & Rectification NDT-UT/
Defect excavation MP!| /DP as applicable M 2B 100% Lo -do- -do- IR PV [V
14 xmnﬁ_.w_nmao: Review of WPS/PQR/ MA i ; i DRG /ASME DRG /ASME TC plvlv
welding WQR
15 [ Stress Relieving Post rectification weld | pn | Review | 100% 100% -do- —do- Chart Pplv|v
1.6 Final NDT of casting UT & MPI / DPT MA NDT 100% 100% CCH70.4 IR P | W|W|CHPat
1.7 ._..mBu_m.ﬁm <m:mnmn._os oﬁ. MA ME 100% 100% DRG DRG IR plwlw vendor’s
dimension Template dimension works
1.8 Profile Check Template matching MA ME 100% 100% -do- -do- IR PIW[W
2.0 In- Process and Final inspection
. — d -
21 Dialling of Guide Coaxi _”<.o:o:_.:m_ MA ME 100% 100% ORG DRG R e lwlw
vanes dia
2.2 Dimensional , Final main dimensions
Surface finish & & surface finish of MA ME 100% 100% -do- -do- IR PIW[IW
visual check trunnion
2.3 NDT after DPT of collar trunnion
machining junction MN | Review | 100% 100% -do- -do- IR PlWlW

*Mechanical properties test shall comprise of YS, UTS, % Elongation, % Reduction in Area, Hardness, Charpy Impact Test as per applicable standard
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PROJECT: ARUN 3 HEP MANUFACTURER:
(4x225 MW) Bharat Heavy Electricals ﬂawﬁqm.m
ITEM DESCRIPTION SUB-ITEM QAP & REV | ISSUE DATE | Limited, Bhopal
A/HT/1071
VERTICAL FRANCIS TURBINE | Labyrinths mg .ou\ 18.06.2019
‘ CHARAUTI RISTICS CLARS [N : ITENIARHS
Ct
1 2 3 4 5 7 8 11
H. Upper and Lower labyrinths (Wear rings) — Stationary and Rotating
1.0 In-Coming Material
Chemical Composition MA Test Sample | Sample Relevant material standard as TC P
1.1 Material Testing *Mechanical per approved Drg {Material shall
pramnt MA Test Sample | Sample be 13-4 Stainless steel) TC p
12 | Heat Treatment Review of T-T Charts | MA | Review | 100% | 100% -do- i Chart | P N
13 Preliminary NDT & NDT-UT/ .?:u_ /DP as MA NDT 100% 100% -do- -do- R P
i Defect excavation applicable
Rectification “Review of WPS, POR & .
14 welding WQR MA DRG /ASME DRG /ASME TC P
1.5 | Stress Relieving Post rectification weld | MN | Review | 100% 100% -do- -do- Chart P
CHP at
1.6 | Final NDT UT & MPI/ DPT MA NDT 100% 100% DRG/ Relevant Standard IR P W | vendor's
works
2.0 In- Process and Final inspection
2.1 Dimensional and Final main dimensions,
visual check hole spacing, surface MA ME 100% 100% DRG DRG IR P W
finish & ovality
2.2 Proof assembly >mmm3v._< with respective MA ME 100% 100% -do- -do- IR P w
main component
2.3 NDT m.n.m_‘ DPT of machined areas MN Review 100% 100% do- e R P W
machining

* Mechanical properties shall comprise of YS, UTS, % Elongation, Hardness & Charpy Impact Test in accordance with applicable standard.
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PROJECT: ARUN3HEP | MANUFACTURING QUALITY ASSURANCY, | MANUFACTURER:
(4x225 ZSV PLAN Bharat Heavy Electricals E CLDER
ITEM DESCRIPTION SUB-ITEM QAP & REV ISSUE DATE | Limited, Bhopal
VERTICAL FRANCIS TURBINE | Guide Apparatus Assembly mﬁw\_cﬁ 18.06.2019
CHARACUTERISTICS CLANS Y Pt OVEANTUAN OFF i i BRI
i CHICT
curcr [ s )
1 2 3 4 5 6 7 8 11
l. Guide Apparatus Assembly
1.0 Final Assembly of Stay Ring with Head cover, Pivot ring, Regulating ring & Guide vanes- at shop stands without Servomotor
Guide Vane opening
(A-zero) at Full Open, VIS & DRG/ Relevant | DRG/ Relevant
Full Closed and at 25%, | MA | .o | Sample | Sample | "¢ 0o Standard IR Plwlw
50% & 75% open
position.
Guide Vane Top &
Bottom clearances
Final Assembly-at | with Top Cover & Pivot | pma VIS & 100% 100% ] )
shop stands Ring in fully closed ME <0 o I G e
without condition of Regulating
11 Servomotor (Guide | Ring.
vanes assembled Clearances between
with stay ring, top Bedding Faces of Guide | pa VIS & 100% 100%
cover, pivot ring & | Vanes in Closed ME e e e BRI R
regulating ring) Position.
Free Movement of MA VIS 100% 100%
Guide Vanes. sy -..ﬁ.“o- _x P
Check for fit up,
clearances & alignment MN vis 100% 100% -do- -do- IR PlW|W
of other components.
Match marking & MN | VIS | 100% | 100%
Marking of D-S Line 2 e . B g
Prepared By: Reviewed By: Approved By:
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PROJECT: ARUN3HEP | : ; .
“M (4x225 MW) .
* ' ITEM DESCRIPTION SUB-ITEM QAP & REV ISSUE DATE
Sﬂ&mm fefrcs VERTICAL FRANCIS TURBINE | Turbine Shaft e U] 18.06.2019

MANUFACTURER:

Bharat Heavy Electricals
Limited, Bhopal

sR CHAR AL RIS OUANTTIM U] Tial BTN
ML CR
N
1 2 3 4 7 8 11
J. Turbine Shaft
1.0 In-Coming Material — Shaft Forging
1.1 Material Testing Chemical Composition
{melt & product analysis) MA | Test | Sample | Sample | Relevant material standard as TC Plv ]|V
per approved Drg
Mechanical Properties MA Test Sample | Sample TC Pplv|v
1.2 Heat Treatment Review of T-T charts MA | Review 100% 100% -do- -do- Chart PV ]|V
1.3 Hardness Hardness Test MA Test Sample | Sample -do- -do- TC PlV ]|V
1.4 NDT of Rough UT & MPI/DPT, . CHP at vendor's
machined forging | Boroscopic examination | MA | NOT | 100% | 100% ASME Section-Ill, AA19342 IR P w[wl[ 2 e
2.0 | In- Process and Final inspection
2.1 Dialling of Shaft Run-out check MA ME 100% 100% DRG/ Relevant Standard IR PIWIW
2.2 Concavity-Convexity | Check of coupling faces | MA ME 100% 100% -do- -do- IR PIW[W
23 Surface finish .n:.mnx for super MA ME Random do- do- IR e lwlw
finished surfaces
2.4 NDT after finish MPI, DPT MA NDT As mnmn_w_mn_ in DRG DRG R plwlw
machining drawing
2.5 n_u_ﬁnmx_._m_o: Visual | Final main dimensions MA ME 100% 100% DRG ORG iR plwlw
2.6 Surface Protection Paint & preservation MN Vis Random DRG DRG TC PV ]|V
2.7 Assembly e Assembly of
Runner & Turbine
shaft
MA VIS 100% 100% DRG DRG IR PIWIW
e  Assembly of
Turbine shaft &
generator shaft .|

Mechanical properties m:m__.ooau:mm of ¥S, UTS, % Elongation, Hardness & Charpy Impact Test in accordance with applicable standard.
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MANUFACTURER:

| PROJECT: ARUN 3 HEP
_ *d (4x225 MW) o Bharat Heavy Electricals I:fl:_- T ﬁ“|3 |
ITEM DESCRIPTION SUB-ITEM QAP & REV | ISSUE DATE | Limited, Bhopal
LY G 71
UFORIUA [d#E5 | VERTICAL FRANCIS TURBINE | Runner mwﬁw\ o 18.06.2019
! 7! 3 i !
2 3 4 5 6 7 8 9 10 11
K. Runner- Cast Fabricated
1.0 In-Coming Material —Casting of Runner Crown, Band & Blades
1.1 Melt Analysis Chemical Composition Relevant material standard as
MA Test Sample | Sample e T BT TC Plv]|v
12 Heat Treatment Review of T-T Charts MA | Review | 100% 100% -do- -do- Chart Plviv
13 Test piece marking Keel Block identification MA Vis : . R Photographs to
-do- -do- y V9V be submitted
1.4 Mechanical test *Mechanical Properties | MA Test Sample | Sample -do- -do- TC Plvilv
15 Preliminary NDT & Rectification NDT-UT/ T
4 graphs to
Defect excavation MPI| /DP as applicable MA Ner 10 . -do- -do- R PV ]V be submitted
1.6 Rectification welding | Review o?,m,.\”m\ PQR & MA . s ) DRG /ASME DRG /ASME TC plvlv
1.7 Stress Relieving Post rectification weld MN Review | 100% 100% -do- —do- Chart Plviv
1.8 Hardness Weld repair hardness MN Test | Sample | Sample _do- -do- TC PlvIv
19 Final NDT of casting UT & MPI/DPT MA NDT 100% 100% CCH 70.4 IR plwlw CHP at vendor’s
i works
1.10 | RT of Blade castin Review of RT film Minimum 200 mm ;
g MA NDT area from outlet side AA0622101 RT film PV |V
2.0 In process inspection- machining of Runner Crown, Band & Blades
2.1 |dentification Transfer of marking MN Vis 100% 100% DRG DRG TC PIW|V
2.2 _Smn.:_:_.:m {before U_Bm:m_o:\ profile and MA ME 100% 100% DRG DRG R plwlv
fabrication) surface finish check
2.3 NDT (machined area) DPT & MPI MA NDT 100% 100% DRG / CCH70.4 IR PIWI|V
3.0 In process inspection- Welding of runner blade with crown and Band
Approved By:
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PROJECT: ARUN 3 HEP

MANUFACTURER:

A&XNNM.ZCS Bharat Heavy Electricals || # U7 7 0
ITEM DESCRIPTION SUB-ITEM QAP & REV | ISSUE DATE | Limited, Bhopal
VERTICAL FRANCIS TURBINE | Runner mg .e,wheﬂ 18.06.2019
CTEAL S FERESTIC S CLASE NCCEPTAND RN
HORMS
2 3 4 8 11
3.1 WPS, PQR & WQR Review MN % _ - DRG /ASME TC PV ]V
3.2 NOT DPT of root run MA NDT As per DRG DRG/ ASME Sec-Vlil IR P{W|V
3.3 Stress Relieving Review of T-T Charts MN | Review | 100% 100% Drawing PIV ]V
34 Template check Dimensional Verification MA ME 100% 100% DRG IR PIW|W
35 Checking with Dimensional & profile MA ME 100% 100% DRG IR plwlw
template check
Final NDOT of weld joint: H
3.6 ina of weld joints UT & MPI/DPT MA NDT As per DRG DRG/ ASME Sec-VIIl / Gr. | of AA R plwlw
0622101
4.0 In process- Final machining of runner after fabrication
Dimensions. runout & Final main dimensions,
4.1 . ’ run-out with fitted MA ME 100% 100% DRG/TS DRG/TS IR PIW|W
visual check .
labyrinths
a4y | Coupling bores& Dimensions & Surface | \a | Mg | 100% | 100% -do- -do- IR Plwlw
coupling face finish
43 NDT after machining DPT of coupling face MN Review 100% 100% DRG DRG IR PlW|W
5.0 Final Inspection
5.1 | Balancing [ Balancing at 25-30rpm | MA | Test | 100% | 100% | DRG _ DRG TC [P w[w]
6.0 Runner Cone- Single piece casting
6.1 Material Testing Chemical Composition MA Test Sample | Sample ASTM 743 CA6NM TC plv]|v
Mechanical Properties MA Test Sample | Sample —do- * -do- TC PlvI|v
6.2 NDT of casting UT & MPI/DPT MA NDT 100% 100% CCH70.4 IR P|V ]|V
6.3 _u._3m=m_o:m_ and Final main dimensions MA ME 100% 100% DRG DRG R o lwlv
visual checks
6.4 Proof Assembly Assembly with runner MN VIS 100% 100% DRG DRG IR PlW|W

*Mechanical praperties test shall comprise of YS, UTS, % Elongation, % Reduction in Area, Hardness, Charpy Impact Test as per applicable standard

Note: Assembly of runner & turkine shaft already covered at page 12 of 22 in QAP for Turbine shaft
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Prepared By: Reviewed By:
cvv\.\ )
Page 13 of 20 .\\3 /w%%»z%
age 13 0 & PV
s
\ %;.%f%a?f @




(4x225 MW) PLAN Bharat Heavy Electricals
ITEM DESCRIPTION SUB-ITEM QAP & REV | ISSUE DATE | Limited, Bhopal

QA/HT/1071

“M_ PROJECT: ARUN 3 HEP MANUFACTURING QUALITY ASSURANCE | MANUFACTURER:
ﬁ?ww Rev -03

VERTICAL FRANCIS TURBINE | Guide Bearing Assembly 18.06.2019

ACCEPTANL] FORNAT AGENCT
CORMS i

SR CONPONENT & CHARACTERISTICS CLANS
Nid OPERATION

rEvorb A ] s

1 2 3 4 8 9 10
L. Turbine Guide Bearing Assembly
1.0 In-Coming Material
1.1 Plates for TGB Chemical Composition MA Test Sample | Sample Relevant material standard as TC PV |V
housing / Support & per approved Drg
T PEL *Mechanical Properties | MA Test Sample | Sample -do- TC PV ]|V
segment
UT (for plates thk > 12 mm) MA NDT 100% 100% ASTM-A578 LEVEL B TC PV ]|V
Plate Thickness/ size MN ME/Vis | 100% 100% DRG/ Relevant Standard TC PV |V
visual check
Heat treatment MN Review 100% 100% -do- Chart PV ]|V
1.2 Babbit / PTFE Chemical composition MA Test Sample | Sample DRG/ Relevant Standard TC PV |V
2.0 In- Process and Final inspection
2.1 WPS, PQR & WQR Review MN - - - DRG /ASME _ DRG /ASME TC PV |V
2.2 Heat Treatment Review of T-T Charts MN Review | 100% 100% Drawing Chart PV |V
uTt MA NDT 100% 100% DRG/ ASME Sec-VIll IR PIW|W
. G
ol | Gl ] DPT/ MPI MA | NDT | 100% | Random DRG/ ASME Sec-VIil IR PlwW|w
L. Thickness and bond NDT/
24 Babbiting strangth check by UT MA ME 100% 100% -do- -do- IR Pl{W|W
R . Dimensions of TGB MA ME 100% 100% DRG DRG IR PIW|W
2.5 Dimension Check el

*Mechanical properties test shall comprise of Y5, UTS, % Elongation, Charpy Impact Test & Bend test in accordance with applicable standard.

Prepared By: Reviewed By: Approved By:
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MANUFACTURER:

Rev -03
i F 7

PROJECT: ARUN 3 HEP i SR
(4x225 MW) 5 - Bharat Heavy Electricals (e o |
ITEM DESCRIPTION SUB-ITEM _ QAP & REV ISSUE DATE | Limited, Bhopal
. " QAHTN0T
VERTICAL FRANCIS TURBINE | Guide Bearing Assembly 18.06.2019

LA §

t 2 3 4 7 8 11
3.0 Final Inspection of assembly
B Pipersionalang Final main dimensions
31 visual checks of . MA ME 100% 100% DRG DRG IR PlW|W
of TGB housing.
assembly
3 | |leakagetestof Hydrostatic test MA | Test | 100% | 100% -do- -do- R Plwlw
cooler boxes of TGB .
Turbine bearing (if
33 Assembly integrated) & turbine MA Test 100% 100% -do- -do- IR P|lW|W
shaft
Painting & Surface preparation,
3.4 5 paint thickness & MN ME 100% | 100% -do- -do- TC Plv|v
protection -
adhesion
4.0 Turbine Guide Bearing Coolers
. Chemical composition DRG/ Rel
Raw Material : on, / Relevant | DRG/ Relevant
4.1 checks Mechanical Properties, | MA Test | Sample | Sample Standard Standard TC PV ]|V
NDT (as applicable)
Witness for
Dimensions & 20 % at
d . L e )
42 Hydrostatic Final Main dimensions MA Test 100% 20% Sy -do- IR P lwlw vendor’s
pressure test for and Pressure test works record
coolers review for
balance
A\
Prepared By: Reviewed By: Approved By:
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MANUFACTURER:

' PROJECT: ARUN 3 HEP
| (4x225 MW) o L Bharat Heavy Electricals | [ #0707 |
ITEM DESCRIPTION SUB-ITEM QAP & REV | ISSUE DATE | Limited, Bhopal n m
i ||ixm||, 3 A/HT/1071 .
mﬂ%&mﬂ 5 | VERTICAL FRANCIS TURBINE | Shaft Seal Assembly Wm< -cm\ U 18.06.2019
[ 2 3 4 5 7 8 9 10 11
M. Shaft Seal Assembly
1.0 In-Coming Material
11 Material check for L - Relevant material standard as
———— Chemical Composition MA Test Sample | Sample per approved Drg TC Plv]|v
Mechanical Properties MA Test Sample | Sample -do- TC plviv
UT (for plates thk > 12 mm) MA NDT 100% 100% ASTM-AS78 LEVEL B TC PV ]V
_ Plate Thickness/ size ' L
visual check MN | ME/Vis | 100% 100% DRG/ Relevant Standard TC plv|v
Heat treatment MN Review 100% 100% -do- Chart plv|v
2.0 In- Process and Final inspection
2.1 WPS, PQR & WQR Review MN - - - DRG /ASME _ DRG /ASME TC PIV]V
2.2 Stress Relieving Review of T-T Charts MN Review 100% 100% Drawing Chart plv|v
2.3 NDT DPT/ MPI &UT MA NDT 100% 100% ASME Sec-VIll /DRG IR PIVIV
2.4 Dimensional & Final Main dimensions,
Visual Check of fit-up & clearances MA ME 100% 100% DRG DRG IR PlW|IW
assembly
25 Assembly of shaft Alignment, fit-up & As per approval of M/s
seal with Head match marking MA ME 100% 100% DRG DRG IR SIVNL during detailed
cover design.
2.6 Painting & Surface preparation, paint 100% 100%
protection thickness & adhesion MN ME i 0 DRG DRG TC PIV]Y
Prepared By: a Aﬁ& g Reviewed By: Approved By:
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PROJECT: ARUN 3 HEP MANUFACTURER:
(4x225 MW) | Bharat Heavy Electricals (W ien
ITEM DESCRIPTION SUB-ITEM QAP & REV__ | ISSUE DATE | Limited, Bhopal
VERTICAL FRANCIS TURBINE | Coupling Bolts & Liner Plates | Q8107 14.06.2019
CHLARACTLRIS TICS TR REFERENCT " Ri NARRY
VOO NITEN
| 2 3 4 7 8 11
N. Coupling Bolts, Studs , nuts , shear bushes/ pins (as applicable) for Runner to Shaft & Turbine shaft to Generator shaft
1.0 In-Coming Material
11 Material check for Chemical Composition .
A ) Relevant material standard as
raw materials (Bar & Mechanical MA Test Sample | Sample TC Plv|v
R I per approved Drg
material) Properties
ut MA |, NDT 100% 100% _do- -do- TC plviv
Heat treatment MN Review 100% 100% -do- -do- Chart plviv
2,0 In- Process and Final inspection
2.1 NDT w
UT & DPT of un- MA | NDT | 100% | 20% DRG DRG IR Plw|/
threaded portion v
2.1 Dimension, surface w
finish & Visual Final Main dimensions MA ME 100% 20% DRG DRG IR PlW|/ CHP
Check v
*Mechanical properties test shall comprise of YS, UTS, % Elongation, Charpy Impact Test & Bend test in accordance with applicable standard.
O. Cheek plates
1.0 In-Coming Material
Chemical Composition .
& *Mechanical MA Test Sample | Sample RelerantinateigiBiapaaidias TC plv]y
. per approved Drg
Material check for Properties
11 | raw materials Plate Thickness/ size
Aﬂ_mﬁmm V visual check MN —SM\,\_W 100% 100% -do- TC P Vv v
ut MA NDT | 100% | 100% -do- B TC plviv
Prepared By: Reviewed By: Approved By:
s N . ey
no
" o F
AR L0 ) :
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PROJECT: ARUN 3 HEP

MANUEFAC

TURING QUALITY ASSURANCE

MANUFACTURER:

— * _ (4x225 MW) PLAN ) Bharat Heavy Electricals || EACELG
ITEM DESCRIPTION SUB-ITEM QAP & REV | ISSUE DATE | Limited, Bhopal
UAWHITA A8 | yERTICAL FRANCIS TURBINE | Pipes & Valves mw\m,d 10711 18.06.2019
SR { RS CHARAUTERISTICS AN vl REFERI (Ul !
Y LUALE
MJc]s
1 2) 3 4 7 8 10 [l
2.0 In- Process and Final inspection
2.1 WPS, PQR & WQR Review MN - - = DRG /ASME Ir DRG /ASME TC P|lV ]|V
2.2 Stress Relieving Review of T-T Charts MN | Review | 100% 100% Drawing Chart Plv v
2.3 NDT of weld joints UT & DPT MA NDT 100% 100% AA0622101 Gr-Il /DRG IR PlW|W
2.4 U._Bm:m_o:m_ & _”_:.m_ Main dimensions MA ME 100% 100% do- iy i plwlw
Visual Check including ovality

*Mechanical properties test shall comprise of YS, UTS, % Elongation, Charpy Impact Test & Bend test in accordance with applicable standard.
P. Pipes- Oil, Water & Air

Chemical Composition .

; & Mechanical MA Test Sample | Sample e rartE] SEEER 25
11 Material Test . P p per approved Drg TC PlV |V
Properties

Hydro Test or suitable NDT/

12 | Hydrotest/NDT NDT (as applicable) | MA | Test | 100% | 100% -do- -do- TC PV |V
Dimensional & Dimension & Make MN | ME /Vis Random Compliance

£ visual check verification i e Certificate N
U. Valves- Qil, Water & Air

Chemical Composition TS/ DRG/ TS/ DRG/
1.1 Material Test & Mechanical MA Test | Sample | Sample Relevant Relevant TC plv|v

Properties Standard Standard

NDT on raw material
1.2 | NDT (if applicable) components MA Test | Sample | Sample -do- -do- TC plviv

Pressure & operational
1.3 Hydro test Test MA Test 100% 100% -do- do- TC plv!v

[
Reviewed By: Approved By:
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MANUFACTURER:

PROJECT: ARUN 3 HEP i .
* (4x225 MW) | Bharat Heavy Electricals W T
ITEM DESCRIPTION SUB-ITEM QAP & REV | ISSUE DATE | Limited, Bhopal
, . . \ 1071
fefirc VERTICAL FRANCIS TURBINE | GV-Bushes & Testing Equipment mﬁw\ 18.06.2019
¢ R i e ACCLEP T W2
NORAIS
1 2 3 4 7 8 11
Dimensional & Dimension & Make i 100 100
14 visual check verification MIN | MIE Vs | 100% & -do- -do- TC Pl ViV
15 _um_:z:m & Paint n_‘:n_m:mmm & MN ME 100% 100% do- do- TC plvlv
protection adhesion
1.6 2 <m_<.m L2 Leak Proof Test MN ME 100% 100% -do- -do- TC PIW|W
Proof Testing
V. Guide Vane stem Bushes
1.1 Material Test n_ﬂmmﬂpwmh_mw_ﬁwwwmﬁmmm MA Test Sample | Sample TS/ DRG/ Relevant Standard TC plv v
1.2 Dimensional check Final main dimensions MA | ME/Vis | 100% 100% -do- -do- TC PV |V
W, Various Testing equipment as per TS
1.0 Mechanical equipment / Tools & Tackles as per TS
11 Make Model & Type MA | peview | 100% | 100% TS/ DRG/ Relevant Standard TC Plv|v
1.2 Approved data Sheet MA | peview | 100% | 100% TS/ DRG/ Relevant Standard TC Plv|v
13 Compliance certificate MA | Review | 100% | 100% TS/ DRG/ Relevant Standard TC Plv|v
2.0 Electrical equipment as per TS
2.1 Make Model & Type MA [ Review | 100% 100% TS/ DRG/ Relevant Standard TC PlV |V
22 Approved data Sheet MA | peview | 100% | 100% TS/ DRG/ Relevant Standard TC Plv|v
2.3 s e el P MA | Review | 100% | 100% TS/ DRG/ Relevant Standard TC Plv|v
Operational / Accuracy test.
2.4 Calibration certificate MA [ Review | 100% 100% TS/ DRG/ Relevant Standard TC PV ]V
A\
Prepared By: \\ Reviewed By: Approved By:
£ &
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PROJECT: ARUN 3 HEP MANUFACTURING QUALITY ASSURANCE MANUFACTURER:
cu (4x225 MW) PLAN __| Bharat Heavy Electricals WU
ITEM DESCRIPTION SUB-ITEM QAP & REV ISSUE DATE | Limited, Bhopal
UARIGA [0S | VERTICAL FRANCIS TURBINE | Instruments QABTATL | 18.06.2019
Sk CHARACTERISTIC, [ 08 (AR ] NCL THE NI I MRS
Nt ol s
CHECH M| O]
1 2 3 4 5 8 9 10 11

X. Instruments: Pressure /DP Gauges, Level Switches/indicators/relays/sensors/indicators cum controlier, Flow Relays/Meters, Pressure Switches, Pressure/DP
Transducers, Electro-magnet Valve, indicators/Recorders, Speed Measuring System & Speed Relay, Limit Switch, Thermocouples & RTDs, Temperature Gauges
/Thermometers, Moisture Detector (as applicable)-

Verification of Make / Model/ type/ Rating {as ; TS/ DRG/ Relevant | TS/ DRG/ Relevant
1.1 ° muu\__nmv_mu\ ype/ Rating { MA Vis | Sample | Sample pl b= TC plvlv
Calibration certificate / Functional / operational TC/
12 check (as applicable) Bh1A Test -do- -do- -do- -do- Compliance | P | V [ V
Certlficate

Notes: 1. Material of construction shall be as per approved drawing / Data sheet.
2. UT test of plates shall be applicable only for main item/ component/ shell/load bearing plates/plates subjected to internal or external pressure (stiffeners, ribs, off cuts
shall thus be omitted for UT test).
3. Any test (Mechanical properties) if not conducted by Material Supplier / Material Manufacturer; the same shall be conducted by BHEL at its own (at BHEL Lah).

LEGENDS
M MANUFACTURER C CONTRACTOR S SAPDC LTD.
P PERFORM N VERIFICATION OF RECORDS W WITNESS / CHP
IR INSPECTION REPORT DRG | DRAWING CHP | CUSTOMER HOLD POINT
MA MAJOR MN MINOR CR CRITICAL
‘ME MEASUREMENT NDT NON DESTRUCTIVE TESTING HT HEAT TREATMENT
Vis VISUAL CHECK TS TECHNICAL SPECIFICATION TC TEST CERTIFICATE
NOTE: QAP 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 SAPDC:
PREPARED BY: REVIEWED BY REVIEWED & REVIEWED BY RECOMMENDED BY APPROVED BY
RECOMMENDED BY
NAME, DESIGNATION & NAME, DESIGNATION & NAME, DESIGNATION & NAME & SIGNATURE NAME & SIGNATURE SIGNATURE & SEAL
SIGNATURE SIGNATURE SIGNATURE
Prepared By: Approved By:
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