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T ) . QAP No. RAPP-788/0AP/51130/01
i QUALITY ASSURANCE PLAN
afju it .
-~ ISOLATED PHASE BUS DUCT & ACCESSORIES Date 29.09.2014
Project : RAJASTHAN ATOMIC POWER PROJECT - 7,8 Package : ISOLATED PHASE BUS DUCT & ACCESSORIES
PACKAGE CONTRACTOR VENDOR NAME AND ADDRESS
Larsen & Toubro Limited BHEL, Rudrapur
Pankaj Building, Opp. GEB Substation Component Fabrication Plant , Kichha By Pass Road
|NH No. 8, Channi Rudrapur, Udham Singh Nagar
Vadodara-391740, Gujrat Uttrakhand, PIN-253153,
E-Mail: faraaz@bhel.in
L&T CORRESPONDENCE DETAILS ¢ . M/s. BHEL
Phone No.: 0265-2456855 , 0265-2456833 “Checked by Reviewed by Approved by
FAX No. : 0265-2455030 B _
E-mail ID: sree.kumar@Intpower.com , sanjay,pandey@Intpower.com @.%\ % @ @
: (F. ads)
Signature Signature Signature
NPCIL PURCHASE ORDER NUMEER : :
CMM/MEQ/22-40-2-1067/P0/6458/59 Dt: 03.12.12 SUB-VENDOR NANIE AND ADDRESS
PACKAGE CONTRCTOR (M/s BHEL}'S PURCHASE ORDER NUMBER :
EPC/EE1/21000-22794/SRD DT 15.10.2013 NA
SUB VENDOR PURCHASE ORDER NUMBER : i ¢ 1% WORK ORDER NUMBER : (+1/* ; s
NPCIL TECH SPEC NO.: RAPP-788/40000/PS/M5S-1 Section C-2-3 (PC-E-851), L&T QAP No. : RAPP-7&8/QAP/51130/01
RAPP-788/PC-E/6613 Rev RO W vy
DESIGN CODE IS 8084, [EEEC37.23
: SUB-VENDOR
QLA, Ref No : 2131469 Checked By Reviewed by Approved by
Data Sheet for isolated )
Phase Bus Duct RAPP-7/51480/2550/0, RO
{item : ISOLATED PHASE BUS DUCT & ACCESSORIES
For LT For NPCIL
Name Signature Date Name Signature Date
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[QAP NO: RAPP-788/0AP/S1130/01 | REV:RO [DATE:29.09.14
QUALITY ASSURANCE PLAN [CLiEnT: W/ NPGIL
|EPC CONTRACTOR: M/s LT
ISOLATED PHASE BUS DUCT & ACCESSORIES [PROIECT: BOTI PACKAGE RAPP 788
. {repers Po Mo, cMMMED/22-40-2-1067/PO/6458/59 DATE: 03.12-2012
METHOD OF | EXTENYOF | REFERENCE | AGCEPTANCE g . AGENCY _
BTN m CHECK cHeck | pocument NORMS mn m ehp—
b Blrp|w|R]|H
1.0 [RAW MATERIAI = -
a) Visual Inspection Major Physieal 100'% Lo S PS R 3 2,1
_mW Dimensions [thicknass) Major | Measurement | 5 samples/iot Appd TOS Appd TDS IR 3 21
Minor Visusl 100% Ps pS R | 3 21
Major | Mechanical | 1sample/lot TR | 4 3,21
Major Mechanical | 1samplefiot | TR 4 321
Major Zﬂuﬁ.ﬁ! 1 sample/lot 15 : 5082 i5:5082 TR 4 321
Major Cherical 1 sample/lot IS:737 I5:737 TR 4 321
Major | Electrical | 1sample/iot a3 21 a2
Major Physical 100 % PS PS R_| 3 5l
b} Dimenslons (thickness) Major | Measurement | 5samplesfiot |  Appd TDS Appd TDS R |3 2,1
Aluminium for <) Surfaca finksh Major Visual 100% PS PS R_| 3 2,1
1.2 [Conductor (extruslon  |d) Tensile Strength Major | Mechanical | 1 sample/iot TR | 4 321
& plates} ) 9% of Elongation Major | Mechanical | 1sample/iot 15: 5082 I5:5082 Wl 4 321
WHE Major Chermlcal 1 sample/lot 15: 63401 15: 63402 TR & 321
Electrical Conductivity Critical |  Electrical | 1sample/iot TR [43f 2 ] 1
{a) Dimensions Major | Measurement 100% Appd TDS Appd TDS IR S T
[b) Surface finish Minor Visual 100 % PS5 [ [ 413 |at
) Chemical Co _ Major Chemical | 1sample/iot IS: 191 15: 191 m_| 4 321
Gritical | Mechenical | 1sample/lot | 156 is613/1s:1857 | TR | 4 321
8 %..HM ﬂ.hﬁwﬂs ) % of Elongation Critical | Mechanical | 1samplefiot | 1S:513/15:1897 | 15:613/15:1897 | TR | 4 32,1
" i) Silver Plating for flexible connector Critical | Measurement | 1sample/iot PS Ps IR 4 3|21
[8) Etectrical Conductivity Critical |  Electrical | isamplefict | IS:E13/1S:1897 | 1:613/1s4857 | TR | 4| 3 |21
[t} Pul test on flexlible conductor Critleal | Mechanical | 1sample/lot PS PS ™ |4} 3q21
A Chant |a) Dimensions Major | Measurement 100% Appd TDS Appd TOS R | 4 32,1
14 | (For Cublcle Shell) _s Surface finish Minor Visual 100 % P5 PS R_] 4 321
c) Bend Test (If applicable) Major | Mechanical | 1 sample/iot’ 15:513 15 513 ™ | 4 321
T Bimal Banerjes
APPREY/ED nmﬂ.ﬂ“.uﬂ ﬁaﬁ% APPROVED BY
BHEL  cermews -263153 Uttarskhand-283153 NPCIL
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QAP NO: RAPP-788/QAP/51130/01 | REV:RO |DATE: 20.09.14

e QUALITY ASSURANCE PLAN . Ty
h&\h\ , 3 |EPC CONTRACTOR: M/s LET
ISOLATED PHASE BUS DUCT & ACCESSORIES PROJECT: BOTI PACKAGE RAPP 758
. {NPOIL PO NG\ CMM/MEQ/22-90-2-1067/PO/E451/59 DATE: 03-12-2012
E = &
sL. <] METHOD OF | EXTENT OF REFERENCE ACCEPTANCE . AGENCY _
No, {TOMFONENT CHARRETRSINS B CHECK CHECK DOCUMENT NORMS m ° 8- SN
s gp | w|R]|H
_._ Dimensions Major | Measurement 10% Appd TDS /Drg | Appd TDS/Drg IR ] 321
Steel Structure r
15 || cMB/SMC/ISA [b) Surface finish Major Visual _100% PS [ R [ 4 3,21
c) Bend Test Major Mechanical 1 sample/lot |S :2062 1§ :2062 TR [] 32,1
_.m Chemical composition Major Chemica! 1 sample/lot 1S 12062 15:2062 TR 4 321
2.0 / Routine Tests :
Eponxy Seal~ a) Visual Examination - Major Physical 100 % Ps PS IR 4 | 3]a1
|Bushing b} Creepage distance Major Physical 10% | BHELDrg/TDS | BHELDrg/TDS | IR a | 3 1
- |c] Dimenslon Major | Measurament 10% BHEL Drg/TDS | BHELDrE/TDS IR 4 3 |21
i Major | Electrical 100% | 15:2099/15:9431 | 15:2099/15:9431 | TR | 4 | 3 121
Major Electrical 100% 15:2099/15:9431 | 15:2099/15:9431 | TR 4 | 3 |21
Partlal Discharge Malor Electrical | iSample 15:209915:9431 | 15:2099/15:9431 | TR 4 3 |21
_.”_a Lighting Impulsa volatge withstand Malor Electrical 1Sample | 15:2009/15:0431 | I5:2090/15:9431 | TR | 4 | 3 |21
*h) Water absorbtion test Maljor Physical 1Sample | 15:2099/15:9431 | 15:2099/15:9431 | TR | 4 | 3 1
*} Flammability test Mafor Electrical iSample | 15:2099/i15:0431 | Is:2090/1s:9431 | TR | 4 | 3 [21]
Note: Valid type test certificate for sbove *** marked characteristie(s] shall be furnished to NPTIL for their acceptance. Ifvalld type test certificate are not
available, sub-vendor will camy out type testing In presence of NPCIL Q5 Enginaer. i -
- { 2.2 |insulators | Acceptance Tests
- |{Porcelaln} Major Visual 100% (o P5 R_[43]21
Mejor | Measurement | SXperlot | BHELOrg /TDS | BHEL Drg/TDS IR 43| 21
Major | Measurement | 1Samplefiot | 8HELOrg/TDS | BHELDrg/TDS | TR | 43 | 21 Witness by 2,1
Major Electrical 100% 1S: 2544 IS: 2544 TR | 4 321 |shall be done
*e} Impluse voltage withstand test Major Electrical 1Sample IS; 2544 15: 2544 TR 4 324l [duringfinal
f] Temperature cycle test Major Thermal | 1 Sample/iot 15: 2544 1S: 2544 TR | & 32,1 |busduce
%g) Cantllever test Major | Méchanical 1 Sample i5: 2544 15: 2544 TR _| 4 321 |assembly
h) Porasity test Major Physical 1Sample/lot i5:2544 1S: 2544 ™ | 4 32,1 |Inspecton at
*1) Mechanical test Major | Mechanical 1 Sample 15: 2544 I5: 2544 TR_| 4 32,1 |BHEL
Major | Mechanical | 1Sample/lot 15: 4318 15: 4318 TR 4 32,1
Note: Valid type test certificate for above '** marked characteristicls) shall be furnished to RPCIL for thelr acceptance. 1f valid type test certificate are not
avallable, sub-vendor will carry out type testing in presence of NPCIL QS Engineer.

APPROVED BY
NPCIL
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QAP NO: RAPP-78:B/QAP/51130/01 | REV:RO [DATE:29.08.14
u, SSURAN
QUALITY ASSURANCE PLAN CLTENT: M7 PO
{EPC CONTRACTOR: M/s L&T
ISOLATED PHASE BUS DUCT & ACCESSORIES __.ao..mn_.“ BOTI PACKAGE RAPP 78,38
[MPCIL PO MO CMM/MEQ/22-40-2-1067/PO/6ASR/S9 DATE: 03-13-2012
& % B
METHOD OF | EXTENT OF REFERENCE ACCEPTANCE AGENCY _
A it i £ CHECK CHECK | DOCUMENT NORMS m 68 po—
3 Blrplw|R|H
.3 |Voltage Transformer  |Routine Tests ;
|2) Visual Examination Major |.  Visual 100% BHELAppdDrg | BRELAppdDrg | TR | 4 321 1
{b} Dimansions Major | Measurement 100 % BHEL Appd Drg_| BHEL Appd Drg TR 4 1321 1
_n:__ edfication of terminal markingand | e | Etectrical 100% | BHELAppdDrg | BHELAppdDg | TR | 4 [321 1
- Witness of 1
dl __m_ Vakugn bk om pirimary Maac Major |  Electrical 100% I:3156 .|  15:3156 ™ | ¢ |321 1 |sample of each
e] Partial discharge test Major | Electrical | 100% 15:3156 15; 3156 TR | 4 |32 _Ipﬂy- by
|7 Beterminstion of errars Major | _ Electrical 100% 15:3156 5:3156__ | TR | & {321 i % *
|) HV/PF VoRage test an secondary Crticel | Electrical 100% 5:3156 2156 | TR | & {321 1 |Manufacturer’s N—
winding & between section ks, umw “ h_ _
*Type Tests v : o A £
h) Heat run test Critical | Elactrical 1 Sample 15:3156 15: 3156 LA 321 1 AL
Crticsl | _Electrical | 1 5ample 15: 3156 15: 3156 ™ _| 4 321] 1 fi. 24 m_ A T%
Note: Valid type test cartificate for above *** marked charscterstic(s) shall be furnished to NPOL for thelr acceptance. If valid type test certificate are not [
avallable, sub-vendor will carry out type testing In presence of NPCIL QS Engineer. . m&r m_:..mvr
Current Transformer  |Routine Tests/ Acceptnace tast - i
3) Visual Examination Major Visual 100% BHELAppd Drg | BHELAppdDg | TR | 4 {321 1
b} Dimensions Major | Measurement 100% BHELAppd Drg | BHELAppdOrg | TR | 4 1324 1
c) Verification of terminal markingand | oo | glectrical | 1Sample | BHELAppdDrg | BHELAppdorg | TR | & [321 1
d) PF Velfage test on secondary winding & ¥ i
ly -hunn—_n: Critical Electrical 1 Sample 1512705 ___..w 12705 TR 4 1321 1 Nrass s
¢} OverVoltage Inter - turn tast Major Elactrical 100 % 1S ! 2705 IS: 2705 TR 4 1321 1 [sample of each
f) Determination of errors sccording to the : - i
sk 65 OF ogrcpete tass | Molor | Electrical 100% 15 2705 IS5 2705 ™ | 4 [321 1 Mm\_w .H &
{&) Partial discharge test Major |  Electrical 100% 15:2705 |  1s:2705 T | & [322 1 |Manufacturer's
h) ancq_aun test on primary ..?&.r Major Electrical 100 % 1S:2705 15: 2705 TR 4 1321 1 [ ¥
J(u-._.-a !
{1} Impluse with stand test Major I5: 2705 TR 4 32,1 1
e gﬁ Major 151 2705 m]_| 4 3,21 1
4 i) 5 lansger (Cunily L Vigharce!
._.# Ye, Wy BHEL, Rudrapur APPROVED BY
TARTES - 263153 Uttorakhand-263153 NECIL
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QAP NO: RAPP-788/QAP/51130/01 | REV:RO [DATE: 29.00.14
UALITY ASSURANCE PLAN
s CLENT: M/s NPCIL
_ |EPC CONTRACTOR: M/s LET
ISOLATED PHASE BUS DUCT 8: ACCESSORIES Tsn__mn: BOTI PACKAGE RAPP 758
: [NPCIL PO NO.: CMM/MEQY22:40-2-1067/P0/6456/59 DATE: 03-12-2012
z
SL. METHOD OF EXTENT OF REFERENCE ACCEPTANCE M -~ _ AGENCY _
no, [COMPONENT CHARACTERISTICS P : b St Lo o 25 REMARKS
3 : g plwlrlH
 [Note: Valld type test certificate for above **' marked characteristic{s) shall be fumished to NPQL for their acceptance. If valld type test certificate are not
avallable, sub-vendor will carry out type testing In presence of NPCIL QS Engineer.
2.5 |Surge Arrestors _l:mm?-s tast
Measuring of PF Voltage Major Electrical 1Sample IEC99.4 IEC 99.4 TR 4 32kt 2
b} Ughting Impluse residual voltage Major | Electrical 1Sample [EC99.4 IEC 93.4 ™ | 4 13]21]1
Partial Discharge test Majar Electrical 1Ssample |EC99.4 JEC 93.4 TR 4131231 1
_no._.maa Tests
—3 Dimension-and visual Bsasn.n:a.. Major Electrical 100% BHELAppd Dyg | BHEL Appd Drg TR & 3 : 5L ] 1
&} vieasurment of PF reference voltage Major Electrical 100% IEC99.4 IEC 994 TR 4 3 L) 1
Major Electrical 100 % 1EC99.4 IEC93.4 TR MEEETEEE
Malor Electrical 100% EC95.4 1EC 99.4 TR | 413 ]21] 1
Major Elactrical 100 % |EC95.4 IEC93.4 TR 4 3 ]21] 1
_alsﬁas .
i} Lightning impulse voltage test Major Electrical 1 Sample IEC99.4 IEC 59.4 TR 4 321 1
—__ Switching surge operating duty test Major Electrical 1 Sample IEC93.4 IEC99.4 TR 4 321
K} Resldusl voltage test Major | Electrical 1 Sample IEC99.4 JEC 994 m®m | 4 321 1
Note: Valid type tast certificate for above "** marked characteristic{s) shall be fumished to NPCIL for their acceptance. If valld type test certificate are not
avallabie, sub-vendar will carry out type testing In presence of NPCIL Q5 Engineer. :
2.6 [Neutral Grounding  [Routina Tests Witness at
I Transformer {a} Visual Examination Major Visual 100 % PS PS5 TR 4 1 Equipment
[b) Dimensions Major | Measurement 100% PS P§ TR_| 4 [321 manufactures
c) Measurement of winding resistance Major Electrical 100 % 15:11171 15: 11171 ™ 4 |323 i
d) Measurement ofloadioss & Notoad | (e | gectrical 1 sample 15111171 siam7s | TR | 4 [322
Major | Electrical 100% 1511171 15 11171 TR_| 4 321
Major Electrical 100 % 15: 11171 1S: 11171 ™ 4 |321
Major Electrical 100 % 1511171 15: 11171 TR 4 1321
Major 15:11171 TR 4 1321 1
Tl Bimal Banetjes
APPROVE o hid v o) Sr Nsnmper {Chuliy & Vighancs® APPROVED BY
NPCIL

fisadv BHEL, Rudrapur
e
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QAP NO: RAPP-788/QAP/51130/01 | REV:RO |DATE:20.09.24
o QUALITY ASSURANCE PLAN e
ﬁx&h& EPC CONTRACTOR: M/s L&T
& 1SOLATED PHASE BUS DUCT & ACCESSORIES. __.__Emn_,_ BOTI PACKAGE RAPP 7&8
|NPCIL PO NO.: CMM/MEQ/22-40-2-1067/PO/E4SB/S9 DATE: 03-12-2032
z : = B
sL. =] METHOD OF | EXTENTOF | REFERENCE | AcCcepTANCE | . & AGENCY _
s [ IPONENT SaCTENR i CHECK CHECK DOCUMENT NORMS Am S g .
s m— plw]|r|[Hn
Eu Tests
|4 Temperature rise test Major Electrical 1 Sample IS: 13171 1IS:11171 TR 4 321| 1
) Lightning Impluse test Major | FElectrical 1Sample 15214171 15:11171 o ] 321| 1
k) Partial discharge test (spplicable for
neapsulated windings only) Major | Electrical 1Sample 15111171 ISz 11471 ™ | 4 321] 1
[0 Short circuit test Major | Electrical 1Sample i5:11171 Is: 11171 ™ | 4 s21] 1
_a_ Acoustic sound level measurement Major Electrical 1 Sample [EC50076-10 | |ECB0076-10 | TR | 4 3,21
Note: Valid type test certificate for above '** marked charactedisticls) shall be fumished to NPCIL for thelr acceptance. I valld type test certificate are not
- avallable, stls-vendor will carry out type testing in prasence of NPOL QS Engineer.
2.7 |Neutral Grounding __SSE.. Tests p i
Resistor ) Visual Examination Majar Visual 100 % PS P5 TR 4 3 |21
b} Dirnenslons ; Major | Measurement 100 % BHEL Appd Drg | BHEL Appd Drg TR 4 3 |21
¢) Surface finish Major Visual 100% [ 23 R | 4|32
d} Massurement of resistance Major Electrical 100% IEEE:32 IEEE: 32 TR 4 3121
withsatnd test Major Electrical 100% 1EEE : 32 IEEE:32 TR | 4 [ 3 1
[R Insulation resistance value Majar Electrical 100% \EEE : 32 IEEE 132 T | 4| 3 |21
*g) Temperature rise test Malor Electrical 1Sample IEEE:32 EEE : 32 ™ | 4 321] 1
- _ﬂau Valid type test certifcate for above '* marked charactaristicls) shall be furnished to NPCIL for thelr acceptance. If valid type test certificate are not
: available, sub-vendor will carry out type testing In presence of NPOL Q5 Engineer.
2.8 [Surge Capaditors |Rating Plate E Witness of 1
1) Line Voltage Major Visual 100 % PS PS TR 4 3,21 ample of each
b) Insulation MaJer Visual 100% PS PS TR 4 32,1 |type/rating by
¢) Capacitance Major Visual 100 % PS [ TR 4 3,21 |3 atEquipment
{d) Temp. Category Malor Visual 100% PS Ps TR | 4 3,21 |Manufacturer's
|Routine Tasts R Works. -
|4) Visual Eamination Major Visual 100% PS Ps | 4] 3121
Major | Measurement 100 % PS PS R 4 | 31|21
Major | Electrical 100 % 15: 11548 15: 11548 S I R
Major Electrical 100% 1S: 11548 I5: 11548 ;- i TR (68 X ,
- Major Electrical 100 % 15: 11548 I5: 11548 N R R
VL%&E,A -
APP £y APPROVED BY
BHEL NPCIL
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QAP NO! RAPP-TRS/QAP/S1130/01 | REV:RO |DATE: 20.09.14
s ALITY ASSURANCE PLAN :
(Frerres Qu CLIENT: M/s NPCIL
affE EPC CONTRACTOR: MW/s LT
ISOLATED PHASE BUS DUCT & ACCESSORIES PROJECT: BOT] PACKAGE RAPP 788
{necILPO NO.: CMM/MEQ/22-40-2-1067/PO/EASE/S9 DATE: 03-13-2012
sL m METHOD OF | EXTENT OF REFERENCE ACCEPTANCE < 2 AGENCY
S CHARRETRRISTICS CHECK cHECK | DocumENT noms |2 & m Dty
3 zm p|w|RrR|[H
Malor Electrical _100% 15; 11548 . I5:11548 il T B
Major Visual 100 % IS ; 11548 IS : 12548 ._.= 4 | 3 ]21] 1
Major Electrical 1 Sample 15: 11548 15: 11548 TR 4 321
Malor Elactrical 1 Sample 15211548 15; 11548 TR 4 321
: Malor Electrical 1 Sample 15:11548 15: 11548 TR 4 3,2,1
Note: Valid type test cartificate for above *** marked characteristic]s) shall be furnished to NPCIL for their acceptance. if valid type test certificate are not
avallable, sub-vendor will carry out type testing in presence of NPCIL (5 Englnaer.
2.9 {HT Fuse [a) Visual Major Visual 100% _ PS IR_] 34 2,1
b} Type & rating Major Visual 100 % IEC 60282-1 1EC 60282-1 R 4 32,1
) Reslstante / conductivity Major Elactrical 1 Sample [ [ TR 4 3,21
2,10)Rubber Bellowsand  {a) Dimensions Major | Measurement 100 % TR 4 3 |21
gaskets b} Visual finish Major Visual 100 % TR 4 13|22
c} Surface finish Major Visual 100 % TR 41322 Witness at
Insulation resistancs test Major Electrical 1 Sample TR 4 3 |21 Equipment
'e) Shore Hardness _m:o-o.a Major | Mechanical 1Sample | BHELAppdDrg/ | BHELAppd Drg/ | TR 4 3,21 Manufacturer's
f] Flama Test Major Electrical 1Sample . Appd TDS Appd TDS TR 4 3,21 Warks
Ageing Test _Major | Machanical 1 Sample TR | 4 32,1 or test
laborato
”w_ﬂa _.“.ﬂaa_o: A LECe (e tan Major | Measurement 1Sample b2 B 3 |21 § ¥ "
_____|i} % Elongation & Tensile strength Major | Mechanical 1 Sample - TR | 4 321
h A &Waﬂ. ﬂh..wa
: \
T Bimal Banerjee wepRONED BY
APP ﬂi T i) S Manager (Guslly & Vighdvos) APPROVED BY
BHEL TUATW Wagt  BHEL, Rudrepur Page ..33".. NPCIL

ﬂaﬂa 2683153 Utterakhand-263153 _
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NO: RAPP-788 '51130/01 REV:RO |DATE: 29.09.
QUALITY ASSURANCE PLAN Ao | P
i CLIENT;: M/s NPCIL
EPC CONTRACTOR: Ms L&T
1SOLATED PHASE BUS DUCT 8 ACCESSORIES PROJECT: BOTI PACKAGE RAPP 748
INPCIL PO NO.: CMM/MECY22-40-2-1067/PD/6458/S9. DATE: 03-12-2012
) ™ A *
st E | memiopor | emenTor | REFERENCE | ACCEPTANCE | m_ AGENCY _
N0, |COMPONENT CHARACTERISTICS 2 prnid fhotip o S ENT sadhg 25 REMARKS
; § ® S epiw|r|H
2.11|Bolts, nuts & washers [a) Visual Major Visual 100% PS/BHELD PS / BHEL Drg R |43
{tests as applicable} |k Dimensions Major | Measurement | 2% perlot PS/ BHEL Dig PS5 / BHEL Drg IR | 4B
. - |c) Chemica! & Mechalcal tests (for $Sonly}| Major | Chem.& Mech. | 1samplefiot | PS/BHELDrg | PS/BHELDg | TR 4 321
d) Surface coating (for MS only) Major Visual 1sampleflot | PS/BHELOg | PS/BHELDre | TR | 4 321
e} Property Class {for MS only) Major Visual 1sarmple/lot | PS/BHELDrg | PS/BHELDrg | TR 4 331
-{2.12{Paint {Routine Tasts : : ; ;|
{a) Shade i Major Visual 100% AppdTDS/Drg | AppdTDS/Drg { IR | 4 1321] 3
|b} Consistency ‘Major Visual 100 % 15:5 15:5 IR 4 |321] 3
- |Acceptance Tests !
¢) Flash Point test Major Thermal 15ample | PS % Ps & TR | & E]
d) Drying Time Major | Measurement | 1Sample PS & pse I ™ |4 -
¢) Adhesion & Flexibiiity Major | Measuremant 15ample PS & PS § TR 4 3
|7 Scratch Hardriess _ Major | Measurement | 1 Sample S e | R | 4 3
E g Major | Measurement | 35ample PS & ps & TR_| 4 3
h) Specific gravity 2 Major | Measurement | 1Sample Ps & PSh TR 4 3
i} Corrosion resistance Major | Measurement | 3 Sample @ Ps .| 4 3
Wat apac! Major | Measurement | 1Sample Ps § s ™ | 4 3
2.13 {Hot Alr Blowing a) Visual Examination Visual 100% PS / BHEL Drg PS / BHEL Drg TR 4 1321
|Equipment  |b) Dimensions Major | Measurement 100% PS/BHELDrg | PS/BHELDrg | TR 4 13,21
3 ) HV Test. Major Electrical 100% S / BHEL Drg PS-/ BHEL Drg TR 4 3,21 1
d) Test for quantity of air delivered & 13
discharge pressure Major Testing 100% ..xr. BMELDrg | PS/BHELDIg | TR 4 |321 1
) Temp. rise of outlet air Major Thermal 100% PS5 /BHELDg | PS/BHELDrg | TR § 4 [321 1
) Functional test {velocity and gty. of air Electro- ; .
] _ Major | O harical 100% PS/BHELDrg | PS/BHELDrg | TR 4 1321
_.ﬁ_q___ﬁ capaclty Major | Mechanical 100% PS / BHEL Drg PS/BHELDrg | TR 4 321
h) Heater capacity Majer | Electrical 100% PS/BHELDrg | PS/BHELDrg | TR 4 3,21
*1) Type & ruoutine test certificates for Mechanical & ,
blower fans and motors | : ) electrical P5/ BHEL Dre el " % Ha

APPROVED BY _ .
1-T ) APPROVED BY
page8of1s _ %\/@.\\ NPCIL
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NO: RAPP-7| P, REV:RO (DATE:29.09.14
QUALITY ASSURANCE PLAN QAP us/asp/s1130/01 | |paTE: 29.09.1
CLIENT: M/s NPCIL
|EPC CONTRACTOR: M/s L&T
ISOLATED PHASE BUS DUCT & ACCESSORIES _vao._mn._.“ BOTI PACKAGE RAPP TES
|sPEIL PO NO.: CVIYMEC72-40-2-1067/PO/G45A/59 DATE: 03122012
i &
L METHODOF | EXTENTOF AEFERENCE ACCEPTANCE m o n_ AGENCY _
o, |COMPONENT CEDENCI. m CHECK CHECK DOCUMENT Norms  [E O Si— ERANC
: g : g Zlejw|r]H
2.14 | Pressurisation |2) Raw materials . Major Visual 1 Sample / TR 4 32,1
b} Bought out items such as comprassor
valves, Major Visual 100% TR 4 321
_ |plpes, fittings, Instpaments, dryers ete '
c) Fabrication & Welding Major Visual 100% TR | 4 321 Witness at
d) NDT on welds . Major Visual 100 % BHEL Appd BHEL Appd TR | 4 321 Equipment
2) Pressure test Major Test 100% Drawing/DS | Drawing/05 ™=~ [3527 Manufacturer’s
2 . Works.
f} Final inspection Induding visual,
!oi_._._”ﬂhz%m a”.._.“__ﬂn_in_. full ?_.Hngqan_ Critical Tesk 100% ™ 4 321
?agzs BOQ. painting ete.
2,15 |Hot Dlp Galvanized *  [a) Visual & Dimenslons Major Visual / IR 4 3 |21
15teel Structure Measurement ) y
b] Galvanizing thickness Major | Measurement | * HM___... of a_w:m. Jﬂm cu:mp J_umm ™ | 4|3 |2
¢} Mass of zinc coating : Malor | Measurement e . il TR 4 | 3|21
- 1d) Adheslon / Preece test Major Physical 5 ™ 41 3|21
: T . Bimal Banetjes
APPRGVED BYy swrs [yum vt wiv) r srmger (Ol § Wighmes) APPROVED BY
BHEL divadt SRy BHEL, Rudrapur - NPCIL

IS -263153 Ultarakhand-263153
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QAP NO: RAPP-785/QAP/51130/01 | REV:RO |DATE:29.09.14
UALITY ASSURANCE PLAN
. CLIENT: M/5 NPCIL
EPC CONTRACTOR;: M/s L&T
ISOLATED PHASE BUS DUCT & ACCESSORIES PROJECT: BOTI PACKAGE RAPP 788
J |WPOIL PO NO.: CMM/MEQ/22-40-2-1067/PO/6458/59 DATE: 03-12:2012
& B m_ _
sL. g METHODOF | EXTENTOF | REFERENCE ACCEPTANCE |< AGENCY
NO. COMPONENT CHARACTERISTICS m CHECK CHECK DOCUMENT NORMS = B m REMARKS
3 2 Zer|lw(ir]|H
3.0 |PROCESS INSPECTION
3.1 |a) Fabrication of a) Marking Major 100 % BHEL Drg BHEL Drg R |43
Enclosure __u_ Shearing Major Visual/ 100 % BHEL Drg BHEL Drg IR 43
& Conductors c} mnﬁ forming Major Measurement 100 %. BHEL Drg BHEL g IR 43
) Rolling Major 100 % BHEL Drg m:...lm. Drg IR 43
] Dimensions ; Major 100 % BHEL Drg BHEL Drg IR 43
_a Welding Procedure & Qualifications :
" Asindicated
{1} Control of process Critical in WPS & POR 100 % App.WPS&POR | App. WPSEPOR| TR 43
Major Visual 100 % PS PS R_|43
Major Visual 100% PS Ps R_[43
Major | Measurement 100% PS PS R_|43 21
Major | VisleDPtest | See Note-1 (3 F5 iR_| 43 2,1
5% BS: 159 BS: 159
Maor | Sl | sesmema IS: 5561 IS: 5561 o [ o
{vil} Aluminium welding electrade Major Visual 100 % PS PS TR 4 3
Note 1: DP Test shall be 100% for circumferential weld length [Enclosures & Busbar} and 10% for longitudinalweld lengths (Enclosures)
_zaB 2; Note-2: mV drop test shall be witnassed by 2/1 on 5% samples of offered Jot at BHEL during final assembly Inspection
Note 3: Welding of conductor shali be continuous In longitudinal direction,
_zoﬁkivmsupmi be submitted for review 3 2,1 1
3.2 _& Fabrication of PT& |a) Dimensions Major | Measurement 100% ] IR 4 3
SP Cublele/NG Cublele/lb) Visual check Majar Visual =~ 100 % IR 4 3
Major Mechanical 100% - & IR 4 3
Major Visual 100% IR 4 3
Major | Measurement 100 % BHEL Appd Drg / | BHEL Appd Drg/ IR 4 3
Mgjor | Mechanical 100 % Appd TDS Appd TDS IR 4 3
Major | Physical 100 % IR 4 3

APPROVED BY |
LT
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: GAP NO: RAPP7RB/OAP/SI1130/01 | REV:RO |DATE:29.09,14
ALITY ASSURANCE :
QUALITY ANCE FIAN CLIENT: Mfs NPCIL
: {EPC CONTRACTOR: M/sLET
ISOLATED PHASE BUS DUCT & ACCESS0ORIES PROJECT: BOTI PACKAGE RAPP 788 :
|MPCIL PO NO.: CMM/MEQ/22-40-2-1067/P0/6458/59 DATE: 03-12-2012
_ 1 &
st oo . METHOD OF | EXTENTOF REFERENCE AccepTANCE | . &| AGENCY
R i ol TS m CHECK CHECK DOCUMENT NORMS m S m MENARRS
8 p|lw|R| H
b) Cubicle wlring ) Operation test © Major Elactrical 100 % . IR 4 W
—E insulation Resistance Major | _ Electrical 100 % : R i 4 3
c) Dielectric test Major Electrical 100% 1R 4 3
3.3 |Fish plate / adopter  [a) Dimensions _ ‘Major | Measurement 5% 3 I e} 4 321
: BHEL 7 ! 32,1
b) Siiver plating (if applicable) Major | Msasurement | 2 samples/iot >unn oF i BHELAprd Ok TR 4 32,1
) Dimensions | Major | Mea t 100% TR 4 321
) Surface finish Major | Measurement 100% | TR 4 [321
DP Test Major Visual 100% | BRELAppdDrg | BHELAppdOrg | TR 4 |321
d) asﬁ_ﬂs:ﬂ_ ot my drop for Al Major | Blectrical 100% : wm | 4 {321
3.5 [Paint "[a) Surface Preparation Major | Visual 100 % T 1
(Bus Bar & Enclasure} |b) Primer Coat Major Visual 100 % R 3 2,1
c} Under Coat Major Visual 100% IR 3 2,1
6 Dryfim | 4 cample ¢ s w3z
d} Finish Caat Major s i 1Samp 2,
) Pesl off test Major Physical 1 Sample 3 2,1
Note: Painting procedure shall be submitted for approval ! :
4.0 [FINAL INSPECTION , : Note-3: 10% or
4.1 |Bus duct sections Type tests i 1sample
5 *a) Short time current test ._,___L..,m Elctrical 1Sample |  15:8084 15 : 8084 TR | W (324 A |twhichever is
“b)impulse voltage withstand test Eloctrical | _ 1 Sample 1578084 15 8084 ™| B pal A [higher) of each
*c) Temp. rise test gn Electrical 1 Sample 1S : 8084 1528084 TR TR A |[BOM/Element |
d} Alr tightness test Major | Mechanical 1 Sample 1518084 15 : 8084 TR 3iz21 1 [Drawing shall
e} Water tightness test Major | Mechanical 1 Sample 15 8084 15 : 5084 TR ol B 1_[be witnessed
Routine Tests ; . by 2/1
_.__.u.:_nioa Major | Measurement | . P w |alas 1 | NOTE-Y |
) Surface finish f Malor Visual IR 3 121 i
h) Marking Major Visual " IR 3 (21 1
m—1 300% BHEL Drg / Appd | BHEL Drg / Appd
|1} Paint Shade & thickness Major Visual v e o o 1
T Phase to Eearth clearance Major | Measurement : R 3|21
ﬂmm Bimal Baneries . APPROVED BY
APP ] i T TR Sr Marmper My & Uighance: LT APPROVED BY
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QAP NO: BAPP-7R8/QAP/51130/01 | REV:RO [DATE: 29.09.14
QUALITY ASSURANCE _..__.pz YT
|EPC CONTRACTOR: M/s LET
ISOLATED PHASE BUS DUCT & ACCESSORIES PROJECT: BOTI PACKAGE RAPP 788
|NPCIL PO NO.: CMM/MEQ/22-40-2-1067/PO/6458/59 DATE: 03-12-2012
SL. m METHOD OF | EXTENT OF REFERENCE ACCEPTANCE g w AGENCY _ -
N, [COMPONENT CHARACTERISTICS 2 o il il : Lm » m_ ; REMARKS
3 ”.. S g pPiW|RI|H
m.a Clamping tightness of insulators Major Physical iR 3 {21
Electrical Tests :
_m HV Test Malor Electrical 100% 15.; 8084 15: 8084 R | 3§21 1
ii) IR test Major Electrical See Note-3 15 : 80B4 15:8084 TR 3 121 1
_5&&1 tests _ -
MV drop test on IPBD bolted joints at B85: 159 BS: 159
works (if anv) Major Electrical 5% ; iS:5561 5561 TR 3 |21 1
- |Note-4: Apart fram alr & water fightness tests, section wise detalls of type tests to be conducted on busduct Isasfollows . The dype 4esd vild be
Main Indaor - Temp, rise type test, Short circalt current test & Impulse test pﬂﬁa*ﬂ.ﬂfﬁ.w Q&- CPR1 mv%—mvﬁx 1 \
el @amglo (reaL ApeROVED LAG)
Tap off - Short crcuit current test. 74
For remalning sections/tests, simitar reports shall be accaptable
4.2 |PT & 5P/ NG Cublcle  |Routine Tests : ;
VT Cubicle / _»_ Dimensions _Major | Messurement 100 % App. Drg App. Drg iR 4 321
Pressurisation {b) Surface finish Major Visual 100 % App. Drg App. Drg | 4 321
Control Panel - |¢) Phase identification marking Major Visual, 100% App. Drg App. Drg I8 | 4 321
1) HV test Major Electrical 100 % App.Dig is:8084 | TR | 4 |321
il) IR test _Major | Electrical 100% App. Drg 15: 8084 TR 1 4 13321
1il} Contlnulty of Auxiliary wiring - Major Electrical 100 % ___App.Drg i5:8084 IR 4 |321
iv} HV & IR test on Aux. items Major | Electrical 100 % App. Drg 15: 80B4 1R 4 1321
¢} Schematic chack of wiring Major | . _Electrical 100 % App. Drg App. Drg IR} & |321
) Verification of BOM Major Visual _ 100 % App. Drg App. Drg IR 4 |321
“g) Degree of Protection Major | Mechanical 1 Sample App. Drg App. Drg IR 4 1321
h) Paint thickness Major | Measurement 100% App. DIg App, DTg IR 4 1321
Note: Valid type test certificate for '*' marked characteristic(s) shall be fumished to NPCIL for their acceptante. if valid type test certificate are not available, sub-
jvendar will carry out type testing in presence of NPCIL Q5 Engineer.
Tl Bimal Banerjee APPROVED BY
APP) Y W (e o Sl O Mg (Qty & Wi} , ABPROVED BY
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QAP NO: RAPP-7&8/QAP/S1130/01 | REV:RO [DATE: 29.09:14
PLA .
QUALITY ASSURANCE N ST VA PG
|EPC CONTRACTOR: M/s L&T
ISOLATED PHASE BUS DUCT & ACCESSORIES _vno_mn..a BOTI PACKAGE RAPP 788
|NBCK, PO NO.: CMM/MEQ/22-40-2-1067/PO/BASE/SS DATE: 03-12-2012
=
E | memooor | oxentor | memeva | acceerance 2 M AGENCY
SRS £ CHECK CHECK | DOCUMENT norms | °© 8 w REMARKS
3 2 Bl erwlr|nl]
5.0 FINAL DOCUMENTATION / SHIPPING RELEASE / HISTORY DOCKET
sual, Dimension & all test as required by Visual/
5.1 [Verification of spares - Minor Diinision 100% App. Drg App. Drg R 3 2 1 Note- 12
<. |Vertcation of il T S et | Vericationof [ Applicable Applicable _.._.ﬁm o
documents & stamping Completeness Farmat Format Report
. Inspecti
{inspection Release - Review of Contract Contract on
LER Completion of PO & QAP Major : e 100% = P e 1
note
. Review of Contract Contract  |Shipping
5.4 (Shipping Release Completion of PO & QAP and DODSALIRN | Major Sl 100% D i ety Estoiiy 1 s
Note-Flrst copy
Veriflcation of Inspection & test Verification of Approved Appraved
55 :Eieancinﬁ _ and i Joct Critical Compl ! 100% bl 14_.:._2“ : Docket| 3 41 “ w._- _u“uuﬁrﬂin
5.6 |Packing Protection verfiy Major Visual 100% . mmpteenans 1. lsla2ta
cedure
TRl Bimal Banerjee
2 e (790 8 ) Br Moo (il G i) APPROVED BY
AP D BY fipav®. Wyt BHEL, Rudrapur BT | APPROVED BY
BHEL TS - 263153 Utieraichand-263153 Page130f15  \Th\ NPCIL




QUALITY ASSURANCE PLAN

QAP NO: RAPP-788/0AP/51130/01 | REV:RO [nATE:29.05.14

CLIEMT: M/s NPCIL

ISOLATED PHASE BUS DUCT & ACCESSORIES

|EPC CONTRACTOR: M/s L&T

|PROJECT: BOTI PACKAGE RAPP 788

NPCIL $O NO.: CMM/MECY/22-90-2-1067/PO/B458/58 DATE: 03-12-2012

> ™ M
sL. METHOD OF | EXTENT OF REFERENCE ACCEPTANCE |3 o AGENCY _
Ng, {FOMPONENT CHANNCHNGS G m CHECK CHECK DOCUMENT norms  |Z © m REMARES
3 . A% .m_ p[wlr]|u]
ABBREVIATIONS: y
R= REVIEWED BY
P= PERFORMED BY

W= WITNESS BY (AFTER LAPSE OF DUE NOTICE TO NPCILMANUFACTURER MAY PROCEED WITH MANUFACTURING / NEXT STAGE}
H= HOLD [UNLESS A WRITTEN CLEARANCE IS OBTAINED FROM NPCIL, MANUFACTURER SHALL NOT PROCEED TO NEXT STAGE)

IR= INSPECTION REPORT
TR=TEST REPORT/CERTIFICATE
TDS= TECHNICAL DATA SHEET
APPD DRG= APPROVED DRAWING
PS= PLANT STANDARD

15= INDIAN STANDARD
|EC= INTERNATIONAL ELECTRO TECHNICAL COMMISSION STARDARD
IEEE= INSTITUTE OF ELECTRONICS & ELECTRICAL ENGINEERS STANDARD

1= NPC-QS5
2=L&T-05

3= BHEL :‘ﬁﬂr I
4= BHEL SUB-VENDOR / NABLAPPROVED EXTERNAL LABORATORY

NOTES =
1 WHERE EVER R & W ARE BOTH MENTIONED , NPCIL QS / LET QIS TO WITNESS TEST OR REVIEW TRs

2 TRs NOT MORE THAN FIVE YEARS OLD FROM DATE OF PURCHASE ORDER SHALL BE REVIEWED FOR ACCEPTANCE OTHEWISE SUB-VENDOR WILL CARRY OUT TYPE TEST

. MINOR : THE CHARACTERISTICS OF A COMPOUND , PROCESS OR OPERATIONS WHOSE FAILURE NEITHER MATERIALLY REDUCE UISABILITY OF THE PRODUCT IN OPERATION, NOR DOES IT AFFECT THE

3

AESTHETIC ASPECTS
‘7wl Bimal Banerjee
Foes (o o o) S Banager Outly & Wghance!
A AveiTe, WL BHEL Rutcapu

BHEL™  orvg 263153 Uttarskhand-263153
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NO: RAPP-748/QAP/51330/01 REViRO |DATE: 29.09.14
QUALITY ASSURANCE PLAN e Saprpiom | _
CLIENT: M/s NPCIL .
|EPC conTRACTOR: Ms LET
ISOLATED PHASE BUS DUCT & ACCESSORIES PROJECT: BOTI PACKAGE RAPP 788
.| FOIL PO HO.: CMM/MEQ/22-40-2-1067/PO/6458/59 DATE: 03-12-2012
- . =
sL. € | memooor | exenror | memmence | Accebrance 12 . B AGENCY
up. | OMECHENT QURMINIIICS g CHECK CHECK DOCUMENT NORMS m Sg RARES
3 . 2 ge|lwlr|H
o MAJOR: THE CHARACTERISTICS OF A COMPOUND,, PROCESS OR OPERATIONS WHOSE FAILURE MAY CAUSE OPERATION FAILURE WHICH CAN NOT BE READILY CORRECTED AT SITE OR CAUSE
SUBSTANDARD PERFORMANCE , INCREASE ERECTION OR MAINTENANCE , REDUCE LIFE OR SERIOLISLY AFFECT AESTHETICS OR AGRONOMICS
s CRITICAL: THE CHARACTERISTICS OF A COMPGUND , PROCESS OR OPERATIONS WHOSE FAILURE WILL SURELY CAUSE OPERATION FAILURE O INTERMITTENT TROUBLES WHICH IS DIFFICULT TO RECTIFY
AT SITE OR RENDER THE UNIT FOR USE
§  "FAILURE" OF ACHARACTERISTIC MEANS FAILURE TO MEET ‘ACCEPTANCE NORMS'
SAMPLING: GENERALLY IN ACCORDANCE WITH IS 2500 :
7 IF100% WITNESS IS CARRIED OUT BY 'PRIME CONTRACTOR (L&TY, NPCIL WILL WITNESS ON SAMPLE BASIS, OR IF 100% WITNESS OF TESTS (S CARRIED OLIT BY 'SUB-CONTRACTOR (BHELY, ‘PRIME
CONTRACTOR' WILL WITNESS ON SAMPLE BASIS
8 ALLTESTING INSTRUMENTS SHOULD BE CALIBRATED BEFORE WITNESSING THE TEST & CALIBRATED INSTRUMENTS SHALL BE USED DURING INSPECTION, EXAM) NATION & TESTING.
5  REFERENCE DOCUMENT / ACCEPTANCE NORMS SHALL BE AS PER NPCIL APPROVED DRG / DATASHEET / SPECIFICATION.
10  NDEISTO BECARRIED OUT OVER BY ISNT / ASNT LEVEL-# QUALIFIED PERSONNAL
11  ALLTESTING SHALL BE CARRIED OUT AT NPCIL / NABL APPROVED LABORATORIES.
12 SPARES SHALL UNDERGO SAME INSPECTION / TESTING REQUIREMENTS AS THE ORIGINAL ITEMS
Tl Bimal Banerjes APPROVED BY : —
. RRAYE. SR BHEL, Rudrapur i) o
BHEL Page 15 of 15 NPCIL




