PROJECT :Patratu STPP (2X660 MW)
PACAKGE :EPC

Sulb Package: Electrical Equipment Supply & Erectien | VENDOR
CONTRACTOR : M/S BHEL

LIST OF ITEMS REQUIRING QF REF NO : 9585-001-Q0E-R-01
APPROVAL & ACCEPTABLE

REVISION NO. 00

Poge Tol 12

229

Contractor-M/S BHEL DATE 24™ April 2017
CONT. NO. CS-9585-001-2
SL ITEM Qr/ | Qr QP | QP |SUB-SUPPLIERS | PLACE suB- | SC | REMARKS
0. INS | Mo |SUB. | APP gl |,
rl CAT | 9578- | SCH. | L on |
. no1- SCH STATUS | SC
QVE- EDU ASTER | HE
LE NP | DU
LE
D) l |
M/s Chelna Nasik A
Additionally Any make’s model with
VDE or CE or UL or CSA marking or
IS approved with CML no, Noted
efer Mote-3
B | .
15, [ghling fixtures with| 12 rlls Cromplon rlumhi A - "A™- for filamenl type and * DR™ for LED Type
/s Bajgj Electricals _ Mumbai A
M/s Philips ~ [MNoida A#
IM/s Wipro IMumbai A
[M/s Surya Rosini [Kashipur A
M/s Goldwyn MNoida A -
| : -
19. |[Lamps [T s Cromplon Mumbai Al - "A"- for lilament type and “ DR™ for LED Type
M/s Dajaj Electricals _ Mumbai A
\ M/s Philips Moida AR
M/ s Wipro A
IM/s Surya Rosini K.ashipur A
e Goldwyn Noida A
" i £ z lease refer seriel no- 3 as identificd in LT
20, Lighling Pancls ' MKTG) 7 ) Fwiugw& LT Busllui;i sub package llisl
=
O
>
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PROJECT :Patratu STPP (2X660 MYW) LIST OF ITEMS REQUIRING QF REF NO : 9585-001-QOFE-R-01
PACAKGE :EPC APPROVAL & ACCEPTABLE REVISION NO. 00
Sub Package: Electrical Equipment Supply & Erection | VENDOR
CONTRACTOR : M/S BHEL Contractor-M/S BHEL DATE 24™ April 2007
CONT. NO, C5-9585-001-2
SL ITEM Qr/ | QP or Qr SUB-SUPPLIERS PLACE SuUB- SC | REMARKS
No. INS | No:- | SUB. | APP L
CAT | 9578- | SCH. | L r- ol I
; 001- SCH STATUS | SC
QVE- EDU ASPER | HE
LE NTPC | DU
LE
L&T. Mumbai / A
Coimbalore
GE Bangalore A
Siemens umbai A
C&S Electric Moida / A
Hardwar
Schneider Masik * A
Unilec Gurgaon A
Swilching Circuils Kolkata A
13 set Control panel Tricolite Sahibabad / P
21. | Synchironising panel | 14 Pancsar
Hindustan Comirol & | Kolkaia F " |With Tabrication & painting at unit 11 & MP
equipment Lid Electrical Narendrapur
Makiel Yadodara A
Inkson Girealer Molda A
Vidyut Control Gaziabad A
Adllec Power Rohad ( A
Hhajjar)
Pyrotech Udaipur A
1 Anand Power Lul MNoida A
\ Positronics Vadodara A
V /s Sterling Generators [Sivasa A For DG Set Control Panel only
vi Lid
Elesis Contro & Schematics  §lyderabad A
V4 ‘“\’ﬂ\\l
Indusirial /welding =\ [Schneider Masik A ;
22. feceplacies & boxes | 'V i{‘r PEMKTET I MisBCll Faridabad A =

LLJ —
l O &
\)JJ & o
— &
- W w

Page 8 of 12
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PROJECT :Patratu STPP (2X660 MW) LIST OF ITEMS REQUIRING QF REF NO : 9585-001-Q0E-R-01
PACAKGE :EPC APPROVAL & ACCEPTABLE REVISION NO. 00
Sub Package: Electrical Equipment Supply & Erection VENDOR
CONTRACTOR : M/S BHEL Contractor-M/S BHEL DATE 24™ April 2017
CONT. NO. C5-9585-001-2
S | ITEM QP | QP | QP [SUB-SUPPLIERS |PLACE | 5Ub- [SC [ REMARKS
No. No:- | SUB. | APP -l 1 <
9578- | SCH. | L. APPL PL
o001- SCH STATUS | SC
QVE- EDU ASPER | HE
LE ol VT
LE
MMis Ajmera %uﬂﬂ!ﬁ A
M/s, Sakthi & Crown i A
dditionally Any L
ke's model with
DE or CE or UL or IE:II:]
murking or BIS
| ed with CML no
| |
9y, [Lighting mast with IWUs Bajaj ne A
" mise & lower type 15 s Skipper- Howrah A
nlem carriage M/s. B.P. Project, I A
24 Lighting pole / steel 16 IBIS licensee ns per 15 2712 with valid |
" pubular pole CMLnumber
|
55, [ighting poles s Bajaj Pune A
" _polygonal type
s B.P. Projects Hoogly A
VC conduithume BIS licensee / 18] marked with valid A
2% peflighting wire/Gil CML number
" fpipes IDPE
ipe/Structural Steel
27 | steel righd condui/ [BIS licensee with valid CML number A
y sy conduit
| i
b
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PROJECT :Patratu STPP (2X660 MW)

LIST OF ITEMS REQUIRING QP

REF NO : 9585-001-Q0E-R-11

WM‘“ PACAKGE :EPC APPROVAL & ACCEPTABLE REVISION NO. 00
Sub Package: Electrical Equipment Supply & Erection VENDOR
Nrpc CONTRACTOR : M/S BHEL Contractor-M/5 BHEL DATE 24™ April 2017
———— CONT. NO, C5-9585-001-2
s ITEM Qr/ | QP or are SUB-SUPPLIERS PLACE 5UD- SC | REMARKS
No. INS | No:- | SUB, | APP SorrLl ) Ap
CAT | 9578- | SCH. | L arpL | PL
; on1- SCH STATUS | 5C
OvE- EDU ASPER | HE
LE NTEC | DU
LE
I'refoil 1
clamps/Earthing &
Lighting Protection
viaterial/Sheet Steelf Main Contractor Approved Sources
FRI* cable trench
28. pover/drum lifling MNoted
fack/Turth wire/
FILP A luminum
Ladder/Dimmoer &
(*assive Infrared
SCNsors
29 IFAM with regulators | 111 M/s Cromplon
E Exhaust Fan
/s Orienl
M/s Khaitan L
D M/s Polar Nalsd
Mis GEC
ivifs Havells
vifs Bajaj
\
10 FOQP of DG Set i-01 \
7 [Installation,
31 [FQF of Cables & ) E‘“ Tl \
" Accessories
| Edl ns-l.----m‘- Al é’_m AN

Page 10 0 12
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PROJECT :Patratu STPP (1X660 MW) LIST OF ITEMS REQUIRING QF | REF NO : 9585-001-QOE-R-01
ﬁm PACAKGE :EPC APPROVAL & ACCEPTABLE REVISION NO. 00
pr c Sub Package: Electrical Equipment Supply & Erection | VENDOR

CONTRACTOR : M/S BHEL Contractor-M/S BHEL DATE 24" April 2017
e CONT. NO. C5-9585-001-2
si. ITEM QP/ |QF |QP |QP |SUBSUPPLIERS | PLACE SUB- | SC | REMARKS
No. INS | No:- | SuB. | APP f:g"” AP
CAT | 9578- | sch. | L ArpL | PL
: 001- SCH STATUS | SC
QVE- EDU ASPER | HE
LE NTFC | pu
LE
32, [FQU of Eanthing |1 03
33, FQP of Station | G4
~_Lighting
NB:

Under Sub Supplier approval status as per NTPC column:
A: mean that vendor for this item is acceptable to NTPC.
Under QP / INSPN CATEGORY column:

CAT-1: For these items the Quality Plans approved by NTPC & final acceptance will be on physical inspection & witness by NTPC

CAT-I1 : For these items the Quality Plans approved by NTPC. However no physical inspection shall be done by NTPC. The final acceptance by
NTPC shall be on basis of verification of documents as per approved QP

CAT-III : For these items Main supplier approves the Quality Plans. The final acceptance by NTPC shall be on basis of certificate of conformance by
the main supplier.

(@ : Vendors acceptance is subject to sub-QR clearance.

Note-1- Approval conditions attached to above identified vendors, ns applicable shall be adhered to.
Note-2 - List of NTPC acceptable galvanizers

Page 11 of 12
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PROJECT :Patratu STPP (2X660 MW)
PACAKGE :EPcC
Sub Package: Electrical Equipment Supply & Erection
CONTRACTOR : M/S BHEL

CONT. NO. C5-9585-001-2

LIST OF ITEMS REQUIRING QP
APPROVAL & ACCEPTABLE
VENDOR
Contractor-M/5 BHEL

REF NO : 9585-001-QOE-R-01
REVISION NO. 00

DATE 24™ April 2017

Sl ITEM qQr/ | Qr QP [QP |SUBSUPPLIERS | PLACE SUB- | §C | REMARKS
No. INS | No:- | SUB. | APP T2 | AP
CAT | 9578- |SCH. | L arr. | PL
> 001- SCH STATUS | SC
QVE- EDU ASPER | HE
LE MPC | pu
LE
1. M/s M J Engg,Delhi K. M/s Mationol Galvanizer, Kolkata

2. Mis Jumna Metal Delhi
3. Mis AV, Engg, Kolkata

5. Mifs Anand Udyog, Mumbai
6. Mis Techno Engg, Chandigarh
7. M/S Steelite Engg, Mumbai

4, Mfs Inar Profiles, Vishakapatnam

9. M/s Unistar Galvanizer, Kolkala

10. M/s B.P. Project. Kolkata

11, M/s Bajaj Pune

12, Mifs Electrocare Industries, Mumbai
13. M/s B.G. Shirke, Pune

14. M/s Gurpreel Galvanizer, Hyderabad
15. M/s Sigma, Mumbai

Chennai
17. Karamiara Mumbai

Hyderabad

16. M/s Radhakrishnan Sheity,

18.Moona Galvanizers Pune
19. Meha Galvanizer- Kolkata

20. Unitech galvanizers- Hoogly | be reviewed & assessed by
21. Gurpreel galvanizers-

22- DMP Projecis- Kolkata

Additional galvanizer/s , if
any, proposed by
mamyfacturer through

maln comractor during
detailed engineering shell

NTPC as per the meriis of
the caxe,

Mote-3 : VDE/CE / UL / CSA MARKING FOR PRODUCT QUALITY: SELF CERTIFICATION/VALID CERTIFICATION FROM THIRD PARTY
AGENCY OR BIS APPROVAL LETTER WITH CML NO. FOR PRODUCT QUALITY SHALL BE SUBMITTED FOR NTPC's INFORMATION

- nile

Page 12 0l 12

234

e

TATN GAH M“'*V
RHEL-

8.7 Jo Z0Z 394 ‘g xipuaddy



PROIECT: PATRATU STPS EXPAMSION PHASE - | | JXBOORYW) ANMEXURE - DOC.NO. : 9585-601-2

£9¢

Package: £PC LIST OF ITEAS REQUIMNG QUALITY FLAN AFFROVAL AND ACCEPTABLE SUS-VENDOR REV.NO.:0
Sub Patkage : Switehyard Contract A5 PROPOSED BY MJS. BHEL DATE :03.04.2017
Mo C-9585 E01-2
flem Deseription aPfinep |OPEISH1-D01C| OF Sub- ar Propased Sub-Supplier |Flace Sub-Supplier | Sub-supplier |Remarks
cat aQvE-0 sthedule | Appraval Approval detalls
schedule statuy/ submisslon
200 WV Gas Innlates Swiachyard ] 10 |GE T&D NHAL A
(i subyect in Sub QR pprmvel HYOSUNG KOREA A
|xan CHINA A
ABR (VADODARA DR
| AURANGARAD on
ADORV Capacitor Voltage Translormen (] S0 GE {Hosur A
e ubrect 1o Sk OF dperovall ABB Wadod s A
{Bhopal A
CEL Hag A
ADD Y Surge Arestors I L] JOBLUM Hydorskad A
{irem subpect la Sud OF approven |8 Haiik A
{LAMCO bad A
| I
400 kY Wave Trap 1 70 |GE |Hoezgar A
nPL Palghat A
OPEG CHINA A
QUALITY POWER [0 oR
1 5
B Pout intuldior ! 0 A
IIE.‘ Bhopal A
__|MODERN INSULATORS [Abu Aoad A |
WSl |Chennal A l“
[Disc tnautator i 50 A BIALA ABHRA A L\Vi
Bhepal A X
IEC [Bhopal_ A
MODERN INSULATOR AU ROAD [ s Gir,
[ Chennal A Vi
[ @ Y
Alurrinium Tube i 100 i [rstusa A ESl e o
W Inwronss 3 CAVELLL £y
HINDALCD Rentitut A AN 4:':{
L] Bangalore A N
|sunu Hak A '--iH_.:_t..;-"
e g
ACSR Conductor i 10 ‘Mﬁl F s
DIAMOND dodra A /i
|GUPTA POWER INFRA [Bhubaneshw A El C& M
FORMAT NO:QS-01-0A-P-1/F3-R0 Lo Page10f6 | / Engg. Div./aal Qg - PLE.
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S

= =g

Itam Desrrigtion Qffinsp |OPFISSE-00AC] OF Sub- Progosed Sub-Supplier |Place Sub-Supplier | Sub-supplies |Remarks
Cat ave-q | schedule Appraval detaily
stanunf submission
category shedule
ANVIL CABLES A
15K A
WATHY A
DYNAMIC CABLES PVT LTD INPUR A
HuL GUWAHATI on
HUIL |awniion A
SHASHI CAULES [Luckiow A
9 |10V Grade Pawsr, Cantrol Cabies [ 120 |Refer Cabling List
10 [Substation Automation System DCL, I 130 ABR Meenya A
|GRP, Energy Meter, Bumerical Rokays
Switchyard Protectan
(e suBre! 9 Sus O apmval] E“ﬂﬂ Fatwa A
SCHMNDER _I& A
Cheral A
LT Bhopal A* * Angroved oaly lor CAR pal
11 [|Components for Conlrol & Relay * : inspeciion calegory of the
Panply, Protection Panels. llanding r!lmﬂnlhumu
Seheme B By Control Uni mentioned in MOP of 5AS
[ [0 £ 1 By Bangalofn A T
em o anprcvaty Ig‘__:r ] A |
|GEC Meters 3 A \ ar
Landis & GYR [Swit A
% [Usaigur A \'%
b [tVENTDBGER . [Gi1En UK ] FRANCE A NG
HATHWAY U I >
[ Y
¢ |TIME SYNCHRONIZING EQUIPMENT = ARBITER USA A { =l
HOPF iR A 1= m— /3"
HATHWIAY [ux / usa a ‘\W
SERTEL Fl“" A N7 )
SHMENS GEAMANT A A By
1""""“ IEE!!!E_ A
d  |WELAY TEST IIT . [onpcaos
|ponme
MEGGER
©_ |DISTURBANCE RECORDER. , ___|GETAD
oy EMENS
ABY

FORMAT NO:QS-01-0A1-P-1/F3-RD
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SV

5.Me. tem Description aFfiesp [OQPESS91-001C] QP Sub- Propoted Sub-Suppfier [Proce Sub-Supplier | Sub-supplier |Remarks
Cat ave-q sehedule Appraval detaily
Ptatuaf wbmission
aegary hedide
|HATHWAY ]u! A
|
I [LARGE VIDEQ SCREEN [LVS) JOELTA Gutgaon A
BARCO Mokda A
Planmer UsA A
[ o AT Swoden [ A
RELAYS Sangalors
TThem sutject o Sub QR epproval GE TED UR/CHENNAI [
(MUMIBICAL AND AUMILLARY) SCHHEIDER UK France A
SIEMENS |GERMANY i}
SCHHEIDER i OR
13 |instrumentation Cabile I 140 |Reter CAI LI
11 |ems [ 150 A
ChS Haida A
iavson Nolda _ A
MAKTEL [VADOOARA A
A
A i
Swilthgear A 1
Untec Switchgear {Gurgacn A L1
) thane on
B |Gurcaon DR
LILTIMA SV _D®
m industrial Contrels |'|‘q"lﬂl oR
RST Electricals |sahibabad DR
|Hitya Electracontrols Pvt Ld Il A
ENTERPRISING ENG| oR
VIEAS POWER EQUIPMENTS LUCKNOW DR
14 |uighting Pale m 160
15 |[Clamps & Conncctor and Welding m EMTT lmau A
Slemved
EXALT A
| A
EEVEE ENGG A
Vadodara A
[Cheneai on
|Premier Power Progucty |chennai DR
Works Bangalorg A
16 |insulaior Hardware i ¥i Enl Mumbal
(] rotiaste

FORMAT NO:QS5-01-0AI-P-1/F3-RD
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5.Mo, ftem Descriptian OF/inip |OPE9591-001C; QP Sub- ar Fropoted Sub-Supplier Flace Sub-Supplier | Sub-supplier [Remarks
Cat ave-q | schedule | Approval Appreval details
Schedule et/ subsmiszion
colegory schadule
[otkates A
e :
LT w A
|TAG CORPORATION m A
[Rayehem (Tyeo| pe
17 JUIGHTING MAST T [ Reler Elocl, Eq bt
15 __[AC KIGSK 1 180 | COMM TEL || TOERABAD A
i%_mi A
NDAL MECTEC URGAON A =
- A
&*mmu AR A
19 18 (AN Types) { Lighting Panel " 150 |cas A
'm Noida A
MAKTEL DA A
Pyrotech Iﬁfiﬁ A
Schngldar [Hashik A
|Gurgaen A
12 A
m A
&! I&-" or
Mitya Destrotontiols Moids OR
|esTones “JGunGaow on
|uLTiaA SWITCHGEARS |moOREEE oR
- [ENTERPRISING ENGINEERS i&"ﬂ- on
VIRAS POWER EQUIPMENTS PYT. LTD, [LUCKHDW [}
0 |OPGW CABLE [ 200 SUTHOL FURLIEAWA NOIDA A 1 Aecussaries ynder CAT-IH from 4
STERLITE TECHNOLOGIES SILVASSA A 1 ]
i
1 [7 Analyrer m A ITALY A
D [APPLILD TECHNO PRODUCTS PVT, LTD, | GURGADN [ e T
= TaM Pune A f{‘ Sleas,
. LE ENGS Ui [ = Y
= I_mts ENGINEERING CO. LTD. DELII ol D :_F"
MI-TECH SYSTEMS B SERVICES LTD.  |[KOLKATA [T P b -
. o 5
71 [5F6 GAS FILLING AND EVACUATING I A CUALITER oy
PLANT, GAS RECYCLING & PURIYING Qi"‘
|PLANT, GAS LEAKAGE DETECTOR
|
oo
ENERVAL
VACCULM PLANT INDUSTRIES
FORMAT NO:0S-01-CAI-P-1/F3-RO J,{lﬂ.:_._;,, J’tt-; Pare 4 0l 6 \1, Enag, Div./QAl
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item Deacription aFfimip |GFeS551-000C] QP Sub- ar Propated Sub-Supplier Place Sub-Supplier | Seb-aupplier |Remarks
& avea shedule | Approval Approval detnih
Schedute status/ yutmitaian
[WhrRA A
[*anik Motars Hyderabad oR
13 [DPERATIONAL ANALYSER WITH DCRAM i |omicron usA I
LAl
DODBLE UsA A
PUNE A
WVIC A
M Flat [ S Fiat f 40 MM Din. LS. [ Mizin Contracior Approved Sourcet
Hod | MLS. Earth RodsfU Clamp [
Carth Pige / GI Pipe / GI Condult
|(inchiing Bends) / PVC Pipes
25  [Cable Tray, Bends, Coupler Plates [} fReler Cabling List
16 |Cable glands [T [mater Cabling List
|
27__|Cable Lugs [Reter Cabling List
|
n hting Mixtutes & Luminaries m |Refer Blect. Eg. List
]
29 lindustrial m Elett. Eg. Lint
30 |GS Earthwrire f Lighting Wire in {Main Coniractor Approved Sources
| |
31 |Trenamiaaion Line Tower Ascesscres il [Miain Coniracior Approved Sources
(Danger Plate, Vibrason Dampery,
Hournbe Plals, Phats Plate, Circu e
Plale Hanger fled, ACD, Bird Guard, € Cir]
J alt, 1) Ball, O Shoekde. Barbed Wi, &) (’-w
gle ) o >
[PS.MKTG
12 |07 Crane ! ;?-. Reler CHP List
31 |Ak Conditioning and Ventillation ] ;:““-—-"Eﬁl‘/ Reler A€ Ventiation Lin
Tyiem § LA
2] r‘l'hl Pretection System 1] Reles Fire Protection Lint
15 |AL for AC Kiosk i Aeler AC Ventilation List
Hete z ' R SR " 5
1 SYSTEM SUPPLIERSSUB-SUPPLIERS APPROVAL STATUS CATEGORY|SHALL BE FILLED BY NTRE]
A-Fod ihiy lmma proposed vondior b accepinble la WTPC To be mmhﬂuf_"l'hﬁ Fad along with condition of appioval il ey
[oR-Fior thase fema “Delabed reguired for HTPC seview To be adeniliod with iefier “DR” in the kL
FORMAT NO:Q5-01-QAI-P-1/F3-RO L Page Sofb \117 Engg. Div./QAl
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¥

[T iem Desrption QPfinsp |QPSF591-001C| OF Sub- ar

Frapeed Sub-Supplier Sub-Suppiier | Sub-supplier
Cat ave-q sehedule | Approwal Appraval detail
Sehedule T tubmitlan
calegory srhedule

WOTED- oo thake dpert viradods Be anproved try Mam Suppied L scoopted by NTRC wilfuit apecid vithdr app ol from NTPC To be soentifed with O TEOC

7 O § MESFN CATEGORY

AT For iness doma ihe Qunity Plans agpoved by NTPC & Laal acceptancs wil ba on phytkal inspection winous by HITPG

CATE Fer thewe dam thie Guaity Plass approved by NTPC Hawrvar o phyviesl inspecton shall bn dane ty MTPC Tra fas! scceptance by HTPC shat be on
banis of tacumasts ny approved OF

CATHF o ihnon dnme WA fupnlsr appioves tha Cuslity Flans The el scceptance by MIPC shail bo on basis of certfients of eonfoemance Ly the main suppier,
3 UNTEAWORKS © Placo of manulaciunng Place of Main Supplier af mut uniliteand

4 Fer G at 56, Mo, | above, DIEL will foBow thelr Standard procedures & Corparate gusdelines and 1hall comply with circulars / instracbom et inved by GOYT ./ Relgvent iiatutary bodies while fendoving. boweser, lun now vendpdl,
MuiEL ghoalt taka pppraval fram NEPC priar 10 arder placoment,

e Bk yi

( A6Hivay GUPTA, BHEe) ('p”.;.-ﬂ-r_, B el (';f*"”“- AwEL) CI disdd E' I )
RTPTC

FORMAT NO:QS-01-QM-P-1/F3-RO Page 6ol b Enge. Div./OA
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_ Fairaty STFS Phase d (3 XE0OWW) TUST OF TEMS REGLARING GF

o |=lalnl=i=

NTEC < EPC PACFAGE =
[ I (BHEL Ltd AP L 28.04.2017
GE-5885001.1
QP No, ap Sub Supplier Cauntry 1]
napect] o sas. Appie Approval| S us
Majar Equipmant 00 1.2 nlon val Status mmm wm Sub OR Rarmark
v o |scH | sow
e
DOC WIS 11| Syatem I [] Wﬁ?
: . NTPC Engy
[prmlon wedk sEatnme [ LS
Tiarma Mir dorng Sysiem . y 1
T : Dought out Bem xnall b finatoed
% during detaind angnesring
e 4
A
A
o
- A

Furmacs Flame vigwing Lythem n
Temparaters COTV

| | === =

w | ofmmjeje

#}l Si=i= > >> :-L}

Fyge 1 426 itk
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JECT : Pairat STPS Phase- [ 3 X86AWW] Il.ll'l' OF ITEMS REQUIRING QF

[ wrec ] L IEH)
% 12
pr— '_'I"F, Fraposed Sub Supphr Country LET o -
Na. Major Equipmant an .::“' vail Statun Detall | Approval] Bub OR Ramaik
Catngor a e scH Sub.SCH SCH

T | Poowsis prromeer ¥ T3 Bend = £ omeenl

My Seieniific Emdronmanial
lhln-'l.rt e, USA make system

IW

E;E‘g%i

i [T n— —— B
re [
Korea
J5A
Sanguioe
A

A
— oA
8| Costlesdar conirel sysiam 'l} A
i A
) A
p A
A
] slic Coal A
U —
10 |On hee carton in Ash Analyper " Grepanans Engery Symtee ﬁi ""'
ABD [0 )
%:&t
- India
T‘@mﬁuﬁnfw P approved 3 [inca
[F] M wpsem| P UK
: %%%
T Sorvica Fofata
[i]
% Trichy
13 | Geal buner Lavel menitor
i L] %
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: Patrata STPS Phawe-l [ 3 XEDOMW)

[ wrec |
H =B 1
" n |Propoaed 5 t —
I =% £ N K e e - B
Mo Major on |omt - = _— e -

|
i
;

14 |Tubsn thicknes Mater

Siatuy
&
[ TOEITIVE DISPLACEMENT UEA A
FLOW METER! TRANSMITTER m BROOKS Sub OR Colibrusen rapos 1o bo
: . — P |
1] A
L] Cherna A Uptodinchonly |
T | Conlims Type Mavs Flow mener | Cerireoo agproved A b OR
17 | Conwrel Valve for Bian Up . [0 USAGwazestangier] A
m
Sam A
slevance lisl and pasformance
é fe sk e L bw tubeited
1] THasi A
0 A
i A
18 | Comrod vasves fer Soal blower fn A
|prassurs reducing S RH n arod | Austna
Miemperalion, ; X
1] L
&
"
A ey T30 B AL A e e s
n nppleation Rterascs o N 1u e
] A
[ )
—te
A
A
A
A
[
A
A
18 |Comwsl Vabvs ler DI .
]

EVERSOMN (T ihe)
Dirmsser Mayone

e

p'ﬂ}-ﬁ-)
35
i
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OJECT : Patratu STPS Phase.d | 3 X300 OF ITEMS RECLIRING OF
= el TR Tt B
[ NTPC 7 i
55 55
Majar Equipmant Datail | Approvel| Sub QR Famaik
Bub SCH ECH
tequirnmania.

Conwel vatvn tar Teadwnter fiow

Contin}

=
idepan__
[ e —— e
: 5 praposaln afles dalals midaw of
: 3 HTPC Techrical specilization
‘ v
i
L [T o= TErE ]
m -
LRI enfory sdence and  |China
Lid

Cantred Vikes [ ofher (han 5r.
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1 | CEMENT i BIS APPROVED SOURGES . -
ol - HAVING VALID BIS LICENCE
2 | CONSTRUCTION CHEMICALS - ] ~ | SIKA INDIA LTD = N
:g:!g?gfsﬂ- PLASTISIZERS, CICO TECHONOLOGIES LTD = N
WATER PROOFING COMPOUNDS FOSROC CHEMICALS (1) PVT ¢ N
GROUTS LTD
BASF g N
3. | FALSE CEILING - GLASS i - | SAINT GOBAIN NEW DELHI N
REINFORCED GYPSUM SYSTEM =
MINERAL FIBRE BOARD SYSTEM, :'“'__' (ER DOUCLOLR . MUMBA N
PREPAINTED COIL COATED STEEL IGER STEEL UNE/MUMBAI N
SYSTEM INTERARCH NOIDA N
LLOYD INSULATION - N
MG INDUSTRIES FARIDABAD N
ARM STRONG NEW DELHI N
4, | PAINT AND PAINTING SYSTEM I - | BERGER - N
SHALIMAR PAINTS - N
“JENSON AND NICHOLSON : N
KANSAI NEROLAC ]
AKZO NOBEL M
ASIAN PAINTS N
5. | COLOUR COATED SHEET (FOR GOIL) i = | UMION STEEL A
DONGBU STEEL A
BHUSHAN STEEL AND A
STRIPS LTD.
ESSAR STEEL LTD A
NATIONAL STEEL AND AL
AGRO

X
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ANNEXURE-]

l PROJECT: PATRATU STPP-1 (3X800 MW)

LIST OF ITEMS REQUIRING QUALITY PLAN AND SUB- SUPPLIER APPROVAL

NTPC DOC
NOD
[ﬁ] PACKAGE: EPC ) REV. NO. 0
MAIN SUPPLIER; BHEL SUB SYSTEM: CIVIL WORKS DATE 05.04.2017
COMNTRACT MO.: C5-8585-001-2
SR.NO. | ITEM AP/ | QAP PROFOSED 5UB SUPPLIER PLACE OF APPROVAL REMARKS
INSP. HNO, MANUFACTURING STATUS /
CAT CATEGORY
JSW STEEL COATED KAMLESHWAR A “Formerly JSW
PRODUCTS LTD ISPAT Steel Ltd
"BHUSHAN STEEL LTD. SAHIBABAD A
JSWLTD THANE A
BHUSHAN POWER & STEEL SAMBALPUR A
| LTD (ODISHA)
TATA BLUESCOPE STEEL JAMSHEDPUR A *AL-ZN COIL FOR
LT_D______ e B CLADDING
5. | PROFILERS FOR DECKING! [ UNIMET PROFILES LIMITED DHARUHERA A
CLADDING SHEETS MULTICOLOUR STEEL INDIA GURGAON A
LIMITED ="
ISOLLOYD SOLAN A
MNATIONAL STEEL AND DHAR A
AGRO N
ERA BUILD SYS RUDRAPUR A
TATA BLUE SCOPE PUNE A HINJEWARI
¥ WORKS
TATA BLUE SCOPE BHIWADI A
PENNAR INDUSTRIES ISNAPUR A FOR DECKING |
PENNAR INDUSTRIES TARAPUR A FOR
- 5 L CLADDING \
METALKRAFT FORMING MEDAK (AP) A
INDUSTRIES PVT. LTD.
BHUSHAN POWER & STEEL SAMBALPUR A
LTD (ODISHA)
ALFA STEEL BUILDING HOSUR A
SOLUTIONS —j =
7. | ELECTROFORGED GRATING 1 INDIANA GRATING PUNE A
"PREMIER POWER HOWRA| A
PRODUCTS (CALCUTTA)
PVT LTD

e
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ANNEXURE-1

M
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| PROJECT: PATRATU STPP-1 | IXB00 MW) LIST OF ITEMS REQLIRING QUALITY PLAN AND SUB- SUPPLIER APPROVAL | NTPC DOC
- m’
PACKAGE: EPC REV. NO. 0
MAIN SUPPLIER: BHEL SUB SYSTEM: CIVIL WORKS DATE 05.042017
. CONTRACT NO.: C5-9585-001-2
SR. ND. | ITEM aar/ | QAP PROPOSED SUB SUPPLIER PLACE OF APPROVAL REMARKS
INSP. NO. MANUFACTURING STATUS/
CAT CATEGORY
GREATWELD PUNE A
BHOLA RAM STEELS PATNA A
ANKIT ELECTROGRATING RAIPUR A
KANADE ANAND UDYOG THANE A
SUTTATTI ENTERPRISES PUNE A
PINAX STEEL INDUSTRIES PATNA A
8 | GIPIPES i - | BIS APPROVED SOURCES -
HAVING VALID BIS LICENCE
9. | PVC WATER STOP il | - | BIS APPROVED SOURCES - =
HAVING VALID BIS LICENCE
10. | BITUMEN ASPHALT m - | ALL GOVERNMENT : z
= _REFIINARIES ot
11. | PLASTIC/ PVC PIPES i = | BIS APPROVED SOURCES -
HAVING VALID BIS LICENCE
12 | BITUMEN IMPREGNATED FIBER il - | BIS APPROVED SOURCES - =
BOARD JOINT FILLER HAVING VALID BIS LICENCE
. BITUMEN SEALING COMPOUND
13. | CERAMIC / VITRIFIED TILES M | - |BISAPPROVED SOURCES . - v
: HAVING VALID BIS LICENCE " .
14, | ACID | ALKALI RESISTANGE TILES, m - | CARBORANDUM UNIVERSAL CHENNAI N /_:%'5,-15‘1_,
AR BRICKS TS = o
AR CEMENT (POTASSIUM SILICATE GOOD EARTH MINERALS MORBI N (&7 e
BASED CEMENT MORTAR, PHENOLIC PELICAN BHIWADI N o g
BASED RESIN CEMENT) CAMBRIAN ALWAR N \v
AR BITUMASTIC L0
KERATECH VADODARA N *
CHAMPION CERAMICS CHAMPA N
SUNSHINE CERAMICS cmmp'a?,j Pl
|_ MAHAKOSHAL POTTRIES KATHY - VER
2\ Page 3 of 9
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ANNENURE-
[ [ PROJECT: PATRATU STPP-I {3XBOO MW] LIST OF ITEMS REQUIRING QUALITY PLAN AND SUB- SUPPLIER APPROVAL | NTPC DOC i
‘ NO
"mi PACKAGE: EPC REV. NO. 0
MAIN SUPPLIER: BHEL SUB SYSTEM: CIVIL WORKS DATE 05.04,2017
CONTRACT NO.: C5-9585-001-2
SR, NO. | TTEM aar/ | aap PROPOSED SUB SUPPLIER PLACE OF APPROVAL REMARES
sk, | wNO. MANUFACTURING | STATUS/
CAT = e CATEGORY
FPERFECT ACID WARE JABALPUR N
BABA BAIDNATH PURLULIA N
e REFRACTORIES

15_| FIRE PROOF DOORS n - | NAVAIR INTERNATIONAL NEW DELHI ] Protolype tested
LTD. from CBRICERI
SHAKTI MET DOOR HYDERABAD N
SUPER STEEL DELHI N
SIGNUM FIRE PROTECTION NAGPUR N
RADIANT SAFE DOORS AHMEDABAD | M

16 | PARTICLE BOARDS, PLYWOOD, MDF 0 BIS APPROVED SOURCES - .
HAVING VALID BIS LICENCE

17 | ALUMINUM SECTIONS m HINDALCO
INDALCO 3
BALCO (VEDANTA) 7
NALCO z
ALOM EXTRUSIONS LTD -
JINDAL E:

16. | HIGH SOLID CONTENT LIQUID il - | sTP d z
APPLIED URETHANE BASED WL INDIA LTD - =
ELASTOMERIC MEMBRANE FOR Bla3 ®
WATER PROOFING | LLOYDS = 2

CICO TECHONOLOGIES LTD g w

= MK PETRO 5 v

19, | SANITARY ITEMS m PARRYWARE = 'ﬁ
HINDWARE : &
SEABIRD 5 Q
| ORIENT % E
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ANNEXURE-I

Eirh
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T

[ PROJECT: PATRATU STPP-I (3X800 MW)

PACKAGE: EPC

LIST OF ITEMS REQUIRING QUALITY PLAN AND SUB- SUPPLIER APPROVAL

NTPC DOC
NO

REV. NO.

o

MAIN SUPPLIER: BHEL

SUB SYSTEM: CIVIL WORKS

DATE

05.04.2017

CONTRACT NOD.: C5-9585-001-2

SR. NO.

aar /
INSP.

CAT

PROPOSED 5UB SUPPLIER

PLACE OF
MANUFACTURING

APPROVAL
STATUS /
CATEGORY

REMARKS

20.

HINDUSTAN

CERA

CP BRASS TAP AND OTHER
SANITARY FITTINGS

21,

GEM

PARKO

JAQUAR

MARC

Z|Z|Z|E| =

POLYTHENE WATER STORAGE mn

BIS APPROVED SOURCES
HAVING VALID BIS LICENCE

22

'RCC PIPES

1]

BIS APPROVED SOURCES
HAVING VALID BIS LICENCE

-

23.

STOP LOG GATES, TRASH RACK ]
AND LIFTING BEAM

GENERAL MECHANICAL
WORKS

BARODA

TRIVENI

NOIDA

MACMET

KOLKATA

PRADEEP STRUCTURES

HOWRAH

RED FAB

HYDERABAD

LAT

KANCHIPURAM

BSBK ENGG

24,

26.

1\ 2.

PTFE BEARING / ELASTOMERIC m

ALL CURRENT MORTH / RDSO

NOIDA

APPROVED VENDORS

FABRIC EXPANSION COMPENSATOR |

KELD ELLENTOFT INDIA

CHENNAI

EAGLE BURGMANN KE
PRIVATE LTD

CHENNAI

FRENZELIT EXPANSION
JOINT PVT. LTD

MINERAL WOOL FOR THERMAL ]

BANGALORE

ROCKWOOL INDIA LTD.

3
N

=
"

.3 = B ® |xlElElElEE> |
-

A*: subject to

\nt

w“‘“‘\w‘if
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l PROJECT: PATRATU STPP-1 (3XB00 MW)

ANNEXURE-1

LIST OF ITEMS HEQUIIifNG QUALITY PLAN AND SUB- SUPPLIER APPROVAL | NTPC DDC
NOD
| 242 Fackace: erc REV. NO. %
MAIN SUPPLIER: RHEL SUB SYSTEM: CIVIL wﬁﬁxs DATE 05.04.2017
COMTRACT NO.: C5-9585-0:01-2
SR.NO. | ITEM Qar/ | QAP PROPOSED SUB SUPPLIER PLACE OF APPROVAL REMARKS
INSP. | ND. MANUFACTURING | STATUS/
CAT = T CATEGORY
INSULATION PUNJSTAR INSULATION BHILAI A carrying oul K-
FIBRE COMPANY value test at
LAPINUS MALANPUR (MP) A* CBRI Roorkee /
MINWOOL RAJANANDGAON A s cu'h""'_ oved
LLOYD INSULATION BHILAI A
SHREERAM EQUITECH PVT. DURG A
LTD.
GOENKA ROOKWOOL (I) RAIPUR A
PVT, LTD. N
UP, TWIGA BULENDSHAHAR A
27. | CHIMNEY ELEVATOR* ] MEKASTER ENGG. & EQPT HALOL, A
(P)_LTD., 2 GUJARAT
ALIKRAFT ENGINEERS PVT, SAVIL A
| LTD. (VADODARA)
UNIVERSAL PUNE A
CONSTRUCTION
= — MACHINARY & EQUIPMENTS
28. | GEOTEXTILE 1] GARWARE WALL ROPES Ltd PUNE N
TENCATE GEOSYNTHETICS MALAYSIA N ,{IDN WOVEN
ASIA
20. | GEOMEMBRANE (HDPE LINER) M D P WIRES PVT. LTD A
CLIMAX SYTHETICS PVT, A
LTD ~
SHIVALIK AGROPOLY A
30. | CI PIPES 1] - | BIS APPROVED SOURCES
HAVING VALID BIS LICENCE

REN
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ANNEXURE-I

l PROJECT: PATRATU STPP- (3X800 MW) LIST OF ITEMS REQUIRING QUALITY PLAN AND SUB- SUPPLIER APPROVAL | NTPC DOC
NO
() oo e - A :
MAIN SUPPLIER: BHEL SUB SYSTEM: CIVIL WORKS DATE 05.04.2017
COMNTRACT NO.: C5-9585-001-2
SR.NO. | ITEM QAP / | QAP PROPOSED 5UB SUPPLIER PLACE OF APPROVAL REMARKS
iNSP, | NO. MANUFACTURING | STATUS/
CAT CATEGORY
31. | GALAVANISED STEEL STRUCTURES i VIJAY TRANSMISSION LTD RAIPUR A
l:::ann TRANSMISION LINE, LATTICE & WEGH PME_R m A SUM o
)} clearance ol
TRANSMISSION LTD = SStnias
ASSOCIATED POWER VADODARA A ciarls for
STRUCTURES s cidasion
R S. INFRAPROJECTS PVT. SURAJPUR A Lide Birichues
LTD
NEW MODERN MAYURBHAMNJ A
TECHNOMECH RISA
GOOD LUCK STEEL TUBES SIKANDRABAD A
UNIQUE STRUCTURES & RAIPUR A
TOWERS LTD. i}
VATCO ELEC-POWER PVT. NAVIMUMBAI A
LTD. (GALVANISING AT
SIGMA GALVANISER
= NMAVI MUMBAI
R.S. INFRAPROJECTS PVT. GHAZIABAD A
LTD
ADVANCE STEEL TUBE , SAHIBABAD A
SANGAM STRUCTURES LTD. ALLAHABAD A
RICHARDSON & CRUDDAS NAGFUR A elecs
(1972LTD___ aﬁ/‘\-‘g
32. | HIGH PERFORMANCE MOISTURE i CECRI LICENSED SOURCES . LAY
COMPATIBLE CORROSION ‘_( !:_1 oini I
RESISTANT COATING SYSTEM 2 S
[ =Dl S, /S e —— g, £ s
33. | MS PIPES (IS:3589, WELDED PIPES) [ BIS APPROVED SOURCES = ‘&ij?z‘"
HAVING VALID BIS LICENCE

w“‘\”\g
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ANNEXURE-1
] PROJECT: PATRATU STPP-| (3XB0D MW) LIST OF ITEMS REQUIRING QUALITY PLAN AND 5UB- SUPPLIER APPROVAL | NTPC DOC
: ND
(292 Fackace evc N L REV. NO. 0
MAIN SUPPLIER: BHEL SUB SYSTEM: CIVIL WORKS DATE 05.04.2017
CONTRACT NO.: €5-9585-001-2
SR, NO. | ITEM AP/ | Qap PROPOSED SUB SUPPLIER PLACE OF APPROVAL REMARKS
INSP, | MO, MANUFACTURING | STATUS/
= CAT CATEGORY
34. | Factory Fabricated Steel Structure I JSW SEVERFIELD BELLARY A
(Subject to clearance of Provenness
gy CAPACITE STRUCTURES “Paighar R
Lid,
| ATMASTCO PVTLTD DURG A
Corefab Projects Pvi Ltd Bhilai A
Indiana Gralings Pt Lid PURANDAR A Acceplable for
Columns &
Beams
(maximum
single piece size
e up to 15 MT)
JINDAL STEEL & POWER RAIGARH A
LTD.
JINDAL STEEL & POWER Angul A
LTD.
| ALLIANCE INTEGRATED RAJPURA A
| METALIKS LTD
MIURA INFTAST RUBT‘LI RE EBHILAI A Acceplable uplo
LTD. maximum single
piece weight of
= 30 MT
BHEL RANIPET DR
35. | PRE ENGINEERED BUILDINGS [ INTERARCH PANT NAGAR A
DEVASHISH VADODARA A
INFRASTRUCTURE PVT. LTD
EVEREST STEEL : ROORKEE A

@‘}— S8al9
g
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ANNEXURE-1
| PROJECT: PATRATU STPP-1 (3X800 MW) LIST OF ITEMS REQUIRING QUALITY PLAN AND SUB- SUPPLIER APPROVAL | NTPC DOC
NO
|- PACKAGE: EPC £l REV. NO. 0
MAIN SUPPLIER: BHEL SUB SYSTEM: CIVIL WORKS DATE 05.04.2017
CONTRACT NO.: C5-9585-001-2
SR.NO. | ITEM 0AP/ | QAP | PROPOSED SUB SUPPLIER PLACE OF APPROVAL | REMARKS
INse, | NO. MANUFACTURING | STATUS/
Lt CAT CATEGORY
LEGENDS:

1. SYSTEM SUPPLIER/SUB-SUPPLIER APPROVAL STATUS CATEGORY (SHALL BE FILLED BY NTPC)
A —For these iltems proposed vendor is acceptable lo NTPC, To be indicated with leltler "A” in the list along with the condition of approval, if any,
DR - For these ilems "Details required” for NTPC review. To be idenlified with Ietter "DR" in the list,

'N' NOTED - For these items vendors are approved by Main Supplier and accepted by NTPC without specific vendaor approval from NTPC. To be
identified with ‘NOTED."

2. QP/INSPN CATEGORY:

CAT-| : For these items the Quality Plans are approved by NTPC and the final acceptance will be on physical inspection wilness by NTPC.

CAT-Il : For these items Ihe Quality Plans approved by NTPC. However no physical inspection shall be done by NTPC. The final acceplance by NTPC
shall be on the basis review of documents as per approved quality plan.

CAT-IIl ; For these items Main Supplier approves the Quality Plans.
UNITS/ WORKS : Place of manufacturing Place of Main Supplier of mulli unitsiworks.

NOTE 1: For the items placed in CAT-l for Civil Works, the reviow and final acceplance shall be done by NTPC-EIC/ FQA on the basis of MTC /
cerlificate of conformance In line with Indicative FQP / Technical Specifications.

(G VRATASEK AN K

1P PGER — COPIELL AL
BHEL —PE, |
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TITLE: BHEL DOCUMENTS NO.: PE-TS-434-673A-A001

TECHNICAL SPECIFICATION FOR VOLUME 1II-B
SEWAGE TREATMENT PLANT SECTION-C1
3X800 MW PATRATU STPP EXT.PH-I REV.NO. 00 DATE:

ANNEXURE-III

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES
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TITLE: BHEL DOCUMENTS NO.: PE-TS-434-673A-A001

TECHNICAL SPECIFICATION FOR VOLUME 1II-B
SEWAGE TREATMENT PLANT SECTION-C1
3X800 MW PATRATU STPP EXT.PH-I REV.NO. 00 DATE:

1.00.00

1.00.01

FUNCTIONAL GUARANTEES, LIGUIDATED DAMAGES FOR SHORTFALL IN
FERFORMANCE AND GUARANTEE TESTS

The term "Perfomance Guarantees™ wherever appears in this Sub-Section shall
have the same meaning and shall be synonymous fo "Funclional Guarantees".
Similary the term "Performance Tests™ wherever appears in this Sub-Section shall
have the same meaning and shall be synonymous to "Guarantee Test(s)".

The term “BMCR" (Boiler Maximum Continuous Rating) appearing in the Technical
specification shall mean the maximum continuous steam output of Steam Generator
(as defined ClL. Mo. 1.02.00 Sub-section A-02, Part-B) at super heater outlet at rated
parameters.

The term “TMCR” (Turbine maximum continuous rating) appearing in the technical
specification shall mean 800 MW electrical power ocutput at generator terminals
(power at generator terminals as per clause indicated in this sub-section) under
rated steam parameters, % cycle make-up and 160 mmHg {(abs) condenser
pressure unless used in conjunction with a different cycle make-wup andfor a different
condenser pressure and for a different throttle steam pressure.

PERFORMANCE GUARANTEES

General Requirements

a) The Contractor shall guarantee that the eguipment offered shall meet the
ratings and perfomance requirements stipulated for various egquipment
covered in these specifications.

) The guaranteed performance parameters fumizhed by the bidder in his offer,
shall be without any tolerance values whatzoever and all margins required for
instrument inaccuracies and other uncertainties shall be deemed to have
besn included in the guarantesd figures.

c) The Contractor shall conduct perfformance test and demonstrate all the
guarantees covered hersin, during performance guaranteelacceptance test.
The warous tests which are fo be camed out durng performance
guaranteefacceptance test are listed in this Sub-section. The guarantee tests
shall be conducted by the Contractor at zite in presence of Employer on each
unit individually.

d) All costs associated with the tests including cost associated with the supply,
calibration, installation and removal of the test instrumentation, shall be

included in the kid price.

e) It iz the responsibility of the contractor to perform the Performance
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TITLE:

BHEL DOCUMENTS NO.: PE-TS-434-673A-A001

TECHNICAL SPECIFICATION FOR VOLUME 1II-B

SEWAGE TREATMENT PLANT SECTION-C1

3X800 MW PATRATU STPP EXT.PH-I REV.NO. 00 | DATE:

a)

h)

)

GuaranteefAccepltance test as specified in this subsection. The performance
testz will be performed using only the normal number of Employer supplied
operating staff. Contractor, vendor or other subcontractor personnsl shall
only ke uszed for instructional purposes or data collection. At all times during
the Performance Tests the emissions and effluents from the Plant shall not
exceed the Guaranteed Emission and Effluent Limits.

The Contractor shall make the plant ready for the performance guarantee
tests.

All instruments required for performance testing shall be of the type and
accuracy required by the code and prior to the test, the contractor shall get
these instruments calibrated in an independent test Institute approved by the
Employer. All test instrumentation reguired for performance tests shall be
supplied by the contractor and shall be retained by him upon satisfactory
completion of all such testz at site. All calibration procedures and standards
shall be subjected o the approval of the Employer. The proteciing tubes,
pressure connections and other test connections required for conducting
guarantee test shall conform to the relevant codes.

Toolz and tackles, themowells (both screwed and welded)
instrumentsidevices including flow devices, matching flanges, impulse piping
& valves etc. and any szpecial equipment, required for the successful
completion of the tests, shall be provided by the contractor free of cost.

The Performance § Acceptance test shall be camed out as per the agreed
procedurs. The PG test procedure including demonstration tests shall be
submitted within 90 days of the date of Motification of Award and finalization
of the PG test procedure shall be done within 180 days from the date of
Mofification of Award. After the conductance of Performance test, the
contractor shall submit the test evaluation report of Performance test results
to Employer promptly but not later than one months from the date of
conductance of Performance test. However, preliminary test reports shall be
submitted to the Employer after completing each test run.

The PA&G test procedures shall be submitted for eguipments/ system &
subsystem under Contractor's scope for all Guarantees under category |, 11 &
Il as mentioned below, as per latest Intemational codes [ standard including
comection curves, meeting the specification requirements along with sample
calculationz & detailed activity plan of preparation (including test
instrumentation ), conductance and evaluation of Guarantses.

The contractor shall submit for Employer's approval the detailed
Performance Test procedure containing the following:
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TOTETT TITLE: BHEL DOCUMENTS NO.: PE-TS-434-673A-A001

TECHNICAL SPECIFICATION FOR VOLUME 1II-B
B”[ ’ SEWAGE TREATMENT PLANT SECTION-C1
3X800 MW PATRATU STPP EXT.PH-I REV.NO. 00 DATE:

k)

a) Ohject of the test.

b)) Varous guaranteed parameters & tests as per contract

c) Method of conductance of test and test code.

d) Dwuration of test, frequency of readings & number of test nuns.

2] Method of calculaton.

fl Comectiion curves.

gl Instrument list consisting of range, accuracy, least count, and location of
instruments.

h) Scheme showing measurement points.

i} Sample calculation.

j1  Acceptance critera.

k) Any other information required for conducting the test.

In case durng perfomance guarantee tests it is found that the
equipment’system has failed to meet the guaraniees, the Contractor shall
carry out all necessary modifications andfor replacements to make the
equipment/system comply with the guaranteed requirements at no exira cost
o the Employer and re-conduct the performance guarantes test(s) with
Employver's consent. However if the specified performance guarantes(s) ars
atill not met but are achieved within the Acceptable Shorifall Limit specified at
clause 1.01.02 of thiszs =subsection, Employer will accept the
equipmentsystem/plant after levying liguidated damages as per clause
1.01.02 of this sub-zection. I, howewver, the demonsitrated guarantee(s)
continue 1o be more than the stipulated Acceptable Shortfall Limit, even afier
the abowve modificaions/replacements within ninety (90) days or a
reasonable pericd allowsd by the Employer, after the tests have been
completed , the Employer will have the right to either of the following:

i} For Category -1 Guarantees

Reject the equipment’systemiplant and recover from the Contractor
the payments already made

OR
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TITLE:

BHEL DOCUMENTS NO.: PE-TS-434-673A-A001
TECHNICAL SPECIFICATION FOR VOLUME 1II-B
SEWAGE TREATMENT PLANT SECTION-C1
3X800 MW PATRATU STPP EXT.PH-I REV.NO. 00 DATE:

i}

i)

Accept the equipment'systemdplant after levying Liquidated Damages
as specified hersunder. The liguidated damages, for shortfall in
performance indicated in clause 1.01.02 for this sub-section are on
per unit basis and shall be levied ssparately for each unit, except for
the rate indicated for auxliary power consumption for station
auxiliares which is on station basis. The liquidated damages shall be
prorated for the fractonal parts of the deficiencies. The performance
guarantees coming under this category shall be called "Category - I”
Suarantees.

For Category-1l Guarantees

Reject the eguipment'plant'systernm and recover from the Contractor
the payments already made. The performance guarantees under this
category shall be called "Category - 1l ' Guarantees. Conformance o
the performance reguirements under Category -1l is mandatony.

For Category-1ll Guarantees

Reject the eguipment / systemdplant & recover from the Contractor
the payments already made.

oR

Accept the eqguipment'system afiter assessing the deficiency in
respect of the warious raings, perfommance parameters amnd
capabilities and recover from the confract price an amount equivalent
to the damages as determined by the EMPLOYER. Such damages
shall, howewer e limited to the ocost of replacemesnt of the
equipment{s) [/ systemisz) replacement of which shall remowve the
deficiency =o as to achieve the guarantees performance. These
parametersicapacities shall be termed as category - 1, guarantees.

1.01.00 GUARANTEES UNDER CATEGORY |

Bidder to guarantee auxiliary power consumption for Sewage Tr  eatment Plant for continuous drives as specified.
Bidder to note that technical loading will be applicable as  per the ‘Notes’ indicated in ‘GUARANTEED AUXILIARY
POWER CONSUMPTION FIGURES’ format enclosed in Vol-Ill of this technical specification.

a) Adjustment factor for bid evaluation-

US $ 2,179/- (US Dollar Two Thousand One Hundred Sevent y-Nine only) per KW increase in the Auxiliary
power consumption from the requirements stipulated in Annexure-IIl A.

b) Amount of Liquidated Damages Applicable for Category-l Guarantees. (Please Ref. Notes Below)

US $ 3,025 /- (US Dollar Three Thousand Twenty-Five only) per 1 KW increase in Auxiliary Power
Consumption during performance guarantee test from the  requirements stipulated in Annexure-| A of this
technical specification.

(+) 1.0% of the guaranteed Auxiliary Power Consumption shall be acceptable shortfall with LD.

Notes:-

1. If the contract currency is other than US dollars, then the liquidated damages shall be in equivalent amount in
contract currency based on Bill selling exchange rate of State Bank of India prevailing on 08.03.2018.

2. All these liquidated damages for short fall in performanc e shall be deducted from the contract price as detailed
in accompanying General Conditions of Contract (GCC)/ Special Conditions of Contract (SCC).

3. Contractor's aggregate liability to pay liquidated damages for failure to attain the functional guarantee shall not
exceed twenty-five percent (25%) of the Contract Price.
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1.02.00 GUARANTEE UNDER CATEGORY -lI
NIL

1.03.00 GUARANTEE UNDER CATEGORY -lil

Moise

All the plant, equipment and systems coversd under this specification shall performm
continuously without excesding the noise level over the enfire range of output and
operating freguency specified in General Technmical Reguirement, Part-C Section-i
of the technical specifications.

Moise level measurement shall bk camied out using applicable and intematiconally
accepiable standards. The measurenment shall be camed out with a calibrated
integratng sound level metsr mesting the requirsment of IEC 651 or BS S969 or 1S
STFTo.

Sound pressure Shall be measured all around the equipment at a distance of 1.0 m
horzontally from the nearest surface of any eguipment! machine and at a height of
1.5 m above the floor level in elevation.

A minimunm of & points armound each eguipment shall be coversed for measurement.
Additional measurement pointz: shall be considered based on the applicabls
standards and the size of the eguipment. The measurement shall be done with
slow response on the A - weighting scale. The average of A-weighted sowund
pressurs level measuresments expressed in decibels to a reference of 00002 miicro
kar shall not excesd the guaranteed wvalue. Comections for background noise shall
e considered in line with the applicable standards. All the necessarny data for
determining these cormmections, in line with the applicable standards, shall be
collecied during the tests.

Note: Demonstration test for Sewage treatment plant shall be performed
so as to achieve parameters as per Clause no 14.0, sub clause 4.2
of Vol II-B, Section C1.

281




TITLE:
TECHNICAL SPECIFICATION FOR

SEWAGE TREATMENT PLANT
3X800 MW PATRATU STPP EXT.PH-I

BHEL DOCUMENTS NO.: PE-TS-434-673A-A001

VOLUME 11-B

SECTION —C1

REV. NO. 00

DATE:

ANNEXURE-IIA

ESTIMATED AUXILIARY POWER CONSUMPTION FIGURES

S.NO.

DESCRIPTION OF EQUIPMENT

NO OF EQUIPMENT

TOTAL ESTIMATED AUXILIARY POWER
CONSUMPTION FOR WORKING DRIVES AT
MOTOR INPUT TERMINAL (IN KW)
(For Complete sewage treatment plant)

Complete Sewage treatment plant (Considering all working drives
as per technical specification)

WORKING STANDBY

56

Total (Kw)
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After award of LOI, the drawing documents listed in MDL are minimum drawing/documents, which shall be submitted
by the bidder for BHEL and Customer approval. However, any additional drawing/docum ent if found necessary for
completion of the engineering, the same shall be submitted by bidder without any commercial & delivery implication to
BHEL.

The bidder has to submit the revised drawing/document along with the compliance sheet indicating enumerate reply
to all BHEL and customer comments or observations. Without compliance sheet  the submission of the
drawings/documents will not be considered and the delay on this account will be solely on bidder’s side only. Bidder to
comply with the observations of the BHEL and CUSTOMER without price & delivery implication.

Every revised submission incorporating BHEL/Customer comments shall be resubmitted within 7 day by bidder.

Bidder to further note that the submitted drawings/revised drwaing, should be complete in all respects. Any incomplete
drawing submitted shall be treated as non-submission wi th delays attributable to bidder’s account. For any
clarification/ discussion required to complete the drawings , the bidder shall himself depute his personal to BHEL's /
Customer’s office for across the table discussions/ finalizations/ submissions of drawings.

e (a) List and schedule of drawings/documents to be submitted after award of contract shall be as per MDL.

¢ Bidder to note that drawings/doc uments submission shall be through w eb based Document Management System.

Bidder would be provided access to the DMS for dr  awings/documents approval and adequate training for the
same. Detailed methodology would be finalized during the kick-off meeting. Bidder to ensure following at their end.

» Internet explorer version — Minimum Internet Explorer 7

» Internet speed — 2 mbps (Minimum preferred)

» Pop ups from our external DMS IP (124.124.36.198) should not be blocked

» Vendor’s internal proxy setting should not block DMS application’s link

o (http://124.124.36.198/wrenchwebaccess/login.aspx)

» DMS user manuals to be used by BHEL PEM vendor s for uploading, viewing, revising, commenting and
tracking documents on PEM’s DMS have been uploaded on PEM internet website (www.bhelpem.com) under
the Vendor session.

» For quick access bidder may refer the link http://bhelpem.com/DMSManuals/DMSManuals.html

e Bidder shall submit soft copy/hard copy/CD ROMs of all the finally approved drawings and O&M Manuals as
required by Customer/Customer consultant/BHEL-site/BHEL-PEM. The exact number of hard copies/CD ROMs of
these documents to be submitted shall be notified to the bidder at the time of detailed engineering and bidder shall
submit the same without any commercial/delivery implications to BHEL/Customer.

¢ All the drawing documents along with the O&M manual (of a Il the revisions) are necessarily to be submitted in soft
copies in addition to hard copies.

o Bidder to submit soft copies of all the drawing and document along with quality plans for BHEL review and
approval.

o Editable copy of all the drawings and documents shall be provided.

e The date of submission of drawing documents shall be  considered as the date of submission of hard and soft
copes whichever is later.

o All the drawings shall be prepared on computer auto ¢ ad and other documents (like dat asheet etc.) on MS office
software. Bidder not complying to the requirement  shall not be considered. For the ex ecution of the contract
regular meeting (generally once in 15 days or as per project requirement) is required.

e Vendor to come for meeting with the concerned dealing pers ons as per BHEL or customer requirement in a short
notice.
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Bidder to submit instrument schedule, cable schedule and valve schedule in MS- Excel format during detailed
engineering.

Bidder to also furnish the auto cad copy/MS-Excel/MS-word (as applicable) of the following documents after award
of contract. However, any other auto cad copy/MS-Excel/MS-word of any other document as per the insistence of
BHEL and customer will also be submitted by the bidder without any delivery and commercial implication to BHEL
and customer.

» P&IDs .

Equipment lay out of sewage treatment plant.
Equipment Cable tray layout of sewage treatment plant.
Civil assignment drawings.

Piping lay out drawing of sewage treatment plant.

YV VY

In addition to above requirement, bidder shall also be furnishing the follow ing documents pertaining to Electric Hoist/
Chain Pulley Block for BHEL/ NTPC approval: -

» Chain Pulley Block: -

e Manufacturing Quality Plan

e GA Drawing for Chain Pulley Blocks with detail BOM and Painting details
e O &M Manual

» Electric Hoist:-

e Manufacturing Quality Plan

e GA Drawing for Electric Hoist, DSL arrangement and Painting details
Schematic Circuit Diagram

Mechanism Sizing Calculation

Detailed BOM/BOQ for crane

O & M Manual

Other requirements

Engineering for this project is to be carried out in In tegrated Intelligent Engineering environment at BHEL end. The
engineering platform on which BHEL is doing the project is based on Smart Plant Suite. This is being done to have
automated interface checking and thereby minimising rework at site. The engineering for packages placed in TG
Hall will essentially be done using Intelligent P&ID, Inte lligent Electrical, Intelligent Instrumentation and 3D
modelling. For other BOPs i.e. those outside TG hall, though the same level of integration is preferable but 3D
modelling is necessarily to be done and review model in compatible format is to be provided to BHEL on stages to
be agreed.

Hence in line with above, bidder is required to prepare PIDs, Electrical drawings and all layout drawings using
intelligent software with capability for transfer of data to and from corresponding Software being used by PEM.

The data of models of facilities will be made available to BHEL as per the BHEL schedule for importing into BHEL
model for interface checking and raising of integrated plant model. Layout and PID/electrical drawings will be
extracted from the model.

Standard write up on format compatibility of the BHEL’s engi  neering platform for this project is attached as  File
formats supported by SPPID, SPI, SPEL & SP3D (Refer Section-D).

e-Learning Package/Module:
e-learning packages shall be supplied for the equipment / system for the complete sewage treatment plant along with
associated electrical and C&l system. Bidder to refer Section-D for detail.

Data/Reports other than listed drawings/documents will also be made available to BHEL as and when required for
import into BHEL model.
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Successful bidder shall furnish detailed erection manual for each of the equipment as well as complete system
supplied under this contract at least 3 months bef ore the scheduled erection of the concerned equipment /
component or along with supply of concerned equipment / component whichever is earlier.

Document approval by customer under Approval category or information cat egory shall not absolve the vendor of
their contractual obligations of comple ting the work as per specification r equirement. Any deviation from specified
requirement shall be reported by the vendor in writing and require written approval. Unless any change in specified
requirement has been brought out by the vendor during detail engineering in writing while submitting the document
to customer for approval, approved document (with implicit deviation) will not be cited as a reason for not following
the specification requirement.

In case vendor submits revised drawing after approval  of the corresponding drawing, any delay in approval of
revised drawing shall be to vendor’s account and shall not be used as a reason for extension in contract
completion. However, in case changes are necessitated due to any constraints at customer end, delay in review/
approval of such revised drawing beyond one month will be to customer’s account.
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SCHEDULE OF
:(I)' DOCUMENJC; DRAWING DRAWING / DOCUMENT TITLE SUBMISSION SIZE
’ ’ FROM LOI
BASIC ENGINEERING DRAWING/ DOCUMENT
1 PE-V0-434-673-A001 P&l Diagram for Sewage Treatment Plant 4 Al
5 PE-V0-434-673-A007 Design Calculation of Sewage Sump Pits ( As applicable) 14 A4
3 PE-V0-434-673-A002 Layout of Sewage Treatment Plant 4 Al
4 PE-V0-434-673-A020 Operation & Control Philosophy SEWAGE TREATMENT 6 A4
PLANT
5 PE-V0-434-673-A008 PROCESS DESIGN AND SIZING CALCULATION 4 Ad
INCLUDING PRESSURE DROP CALCULATIONS (STP)
6 PE-V0-434-673-A025 Sub Vendor List & inspection criteria for SEWAGE 4 Ad
TREATMENT PLANT
MANUFACTURING DRAWING/DOCUMENTS
7 PE-V0-434-673-A016 Data Sheet of Agitator FOR SEWAGE TREATMENT PLANT 10 A4
8 PE-V0-434-673-A005 MECH. GA DRAWINGS OF ALL SEWAGE SUMPS AND 10 Al
TANKS FOR SEWAGE TREATMENT PLANT
9 PE-V0-434-673-A006 MECH. GA DRAWINGS OF STP BUIDLING 10 Al
10 PE-V0-434-673-A040 QAP for Control Cable & screened control cables 10 Ad
1 PE-V0-434-673-A039 Data sheet Control Cable & screened control cables 10 A4
12 PE-V0-434-673-A015 TECHNICAL DATA SHEET FOR METERING PUMPS FOR 10 Ad
SEWAGE TREATMENT PLANT
13 PE-V0-434-673-A034 MECH. GA OF LAMELLA TUBE SETTLER CLARIFIER FOR 10 Al
SEWAGE TREATMENT PLANT
14 PE-V0-434-673-A013 TECHNICAL DATA SHEET- INSTRUMENTS SEWAGE 10 Ad
TREATMENT PLANT
15 PE-V0-434-673-A010 DATA SHEET OF VALVES SEWAGE TREATMENT PLANT 10 A4
16 PE-V0-434-673-A027 QAP FOR METERING PUMPS WITH MOTOR FOR SEWAGE 10 Ad
TREATMENT PLANT
17 PE-V0-434-673-A036 TECHNICAL DATA SHEET OF MOTOR for SEWAGE 10 A4
TREATMENT PLANT
18 PE-V0-434-673-A026 QAP FOR SUBMERSIBLE WITH MOTOR SEWAGE 10 Ad
TREATMENT PLANT
19 PE-V0-434-673-A011 TECHNICAL DATA SHEET OF SUBMERSIBLE PUMPS 10 A4
SEWAGE TREATMENT PLANT
20 PE-V0-434-673-A035 QAP FOR VALVES SEWAGE TREATMENT PLANT 10 A4
21 PE-V0-434-673-A012 TECHNICAL DATA SHEET OF SCREW AND HORIZONTAL 10 A4
CENTRIFUGAL PUMPS FORSEWAGE TREATMENT PLANT
29 PE-V0-434-673-A028 QAP FOR BLOWERS WITH MOTOR FOR SEWAGE 10 Ad
TREATMENT PLANT
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,3 | PEV0-434-673-A033 QAP FOR LAMELLA CLARIFIER TUBE SETTLER FOR 10 A4
SEWAGE TREATMENT PLANT
,4 | PEV0-434-673-A014 TECHNICAL DATA SHEET OF BLOWERS SEWAGE 10 A4
TREATMENT PLANT
o5 | PEV0-434-673-A041 GA DRAWING FOR ELECTRIC HOIST, DSL 1 A3
ARRANGEMENT AND PAINTING DETAILS
o | PE-V0-434-673-A042 SCHEMATIC CIRCUIT DIAGRAM FOR ELECTRIC HOIST 1 A4
PE-V0-434-673-A043 MECHANISM SIZING CALCULATION FOR ELECTRIC A4
27 12
HOIST
,g | PE-V0-434-673-A044 MANUFACTURING QUALITY PLAN FOR ELECTRIC HOIST 1 A4
PE-V0-434-673-A045 MANUFACTURING QUALITY PLAN FOR CHAIN PULLY A4
29 12
BLOCK
40 | PE-V0-434-673-A046 GA DRAWING FOR CHAIN PULLEY BLOCK WITH DETAIL 19 A3
BOM WITH PAINTING DETAILS
DETAIL ENGINEERING DOCUMENT
PE-V0-434-673-A037 CABLE TRAY/ TRENCH & CONDUIT ROUTING DIAGRAM Al
30 12
OF STP
g | PEV0-434-673-A004 YARD PIPING LAYOUT OF STP 16 Al
4y | PEV0-434-673-A003 PIPING LAYOUT OF STP (INSIDE AREA) 10 Al
g3 | PEV0-434-673-A017 Instrument Schedule SEWAGE TREATMENT PLANT N A4
gy | PEV0-434-673-A021 Valve Schedule SEWAGE TREATMENT PLANT N A4
a5 | PEV0-434-673-A019 ELECTRICAL LOAD DATA SEWAGE TREATMENT PLANT o A4
g | PEV0-434-673-A022 O & M Manual FOR SEWAGE TREATMENT PLANT o A4
47 | PEV0-434-673-A018 Cable Schedule FOR SEWAGE TREATMENT PLANT 16 A4
ag | PEV0-434-673-A023 Painting Schedule FOR SEWAGE TREATMENT PLANT 10 A4
39 | PE-V0-434-673-A032 ENGINEERING BOQ FOR SEWAGE TREATMENT PLANT 20 A4
4o | PEV0-434-673-A030 ERECTION PROCEDURE SEWAGE TREATMENT PLANT 16 A4
4, | PE-V0-434-673-A047 ERECTION PROCEDURE FOR ELECTRIC HOIST 16 A4
PE-V0-434-673-A048 O & M Manual FOR ELECTRIC HOIST AND CHAIN A4
42 PULLEY BLOCK 24
43 | PEV0-434-673-A031 PG TEST FOR SEWAGE TREATMENT PLANT 20 A4
44 | PE-V0-434-673-A038 DCS ENGINEERING DOCUMENTS FOR STP " A4
Notes:

1. The above drawing list is tentative and shall be fi

nalized with the successful bidder after placem ent of

order. While some of the drawings indicated above may not be applicable, som e additional drawings may
also be required based on scope of work.
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S.No

Description of Drgs/Docs

No
Prints

No of CD
ROMs/DVDs/Portable
Hard Disk

of

Drawings, Data sheets, Design calculations, Purchase specifications and

other documents

First
submission
changes

and
major

submission
with

Layout (AO&A1 sizes) 4

Other

Drawings/Documents 2

(AOD&A1 sizes)

P&ID (All sizes) 4

Final drawings/documents

(Directly to site)

“As Built”
Drawing/Documents

(Directly to site)

Analysis reports of
Equipments /
/structures
components/system
employing
packages as detailed in the
specifications.

software

piping 2

Erection Manual

site)

(Directly to

4 sets 2

Operation &
manual

)

Maintenance

First Submission

1 set -

i)

Final Submission
(Directly to site)

4 sets 2

Plant Hand Book
)

First Submission 1

Commissioning
Performance Test
manual

)

and
Procedure

First Submission

1 set -

)

Final Submission
(Directly to site)

4 sets 2
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S.No | Description of Drgs/Docs No of | No of CD
Prints | ROMs/DVDs/Portable
Hard Disk
6 Performance and Functional
Guarantee Test Report
i) First Submission 2 sets —
i) Approved Copies 4 sets 2
(Direct to Site)
7 Project Completion Report 6 sets 2
(Directly to site)
8 QA programme including Organisation 1 —
for implementation and QA system
manual(with revisions)
9 Vendor details in respect of proposed 2 —
vendors including contractor’s
evaluation report.
10 Manufacturing QPs, Field QPs, Field
welding schedules and their reference
document like test procedures, WPS,
POR etc
1) For review/comment 1 —
i) Approved final copies of Field 4 2
QPs, Field welding schedules
and their reference document
like test procedures, WPS,
POR etc (Direct to Site)
11 Welding Manual, Heat Treatment
Manuals, Storage & preservation
manuals
1) For review/comment 1 set -
i) Approved copies
(Direct to Site) 4 sets 2
12 QA Documentation Package for items | 2 sets 2
/" equipment manufactured and
despatched to site
13 QA Documentation Package for field | 2 sets 2
activities on equipment/systems at
site
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Note:

e Quantity of prints may change during detailed engi  neering stage based on BHEL / Customer requirement.
However, the same will be adhered by the bidder without any delivery/commercial implication to BHEL.

¢ All the drawing documents along with the O&M manual (of a Il the revisions) are necessarily to be submitted in soft
copies in addition to hard copies.

o Bidder to submit soft copies of all the drawing and document along with quality plans for BHEL review and
approval.

e The date of submission of drawing documents shall be  considered as the date of submission of hard and soft
copes whichever is later.

¢ All the drawings shall be prepared on computer auto ¢ ad and other documents (like dat asheet etc.) on MS office
software. Bidder not complying to the requirement  shall not be considered. For the ex ecution of the contract
regular meeting (generally once in 15 days or as per project requirement) is required.

o Bidder has to come for meeting with the concerned dealing persons as per BHEL or customer requirement in a
short notice.

o Bidder to submit instrument schedule, cable schedule and valve schedule in MS- Excel format during detailed
engineering.

e Bidder to also furnish the auto cad copy / MS-word (as applicable)/MS-Excel (as applicable) of the following
documents after award of contract. However, any other auto cad copy/MS-Excel/MS-word of any other document
as per the insistence of BHEL / customer will also be submitted by the bidder wit hout any delivery/commercial
implication to BHEL.

» P&IDs .

» Equipment lay out of the sewage treatment plant area.

» Equipment Cable tray layout for sewage treatment plant

» Equipment earthing layout sewage treatment plant area

» Civil scope drawings.

» Piping lay out drawing for sewage treatment plant area and yard piping layout.
» Valve schedule.

» Instrument schedule.

» Any Other Dwg/Docs as required.

292




TITLE: BHEL DOCUMENTS NO.: PE-TS-434-673A-A001
TECHNICAL SPECIFICATION FOR VOLUME 1I-B
B”[’ SEWAGE TREATMENT PLANT SECTION-C1
3X800 MW PATRATU STPP EXT.PH-I REV.NO. 00 | DATE:
ANNEXURE-V
MANDATORY SPARES
SI. NO. PARTICULARS QUANTITY
CONTROL & INSTRUMENTATION-DM PLANT
1.00.00 MEASURING INSTRUMENTS
1) Electronic Transmitters
(i) Transmit‘ters of f:\ll types and model. (for the measurement of 10 % or 1 no. of each type and
Pressure, differential pressure, flow, level, etc.) including local . .
indication ( if applicable) model whichever is more
(ii) RTD's* 1 no. of each type
(iii) Thermo well 1 no. of each type
** (to be divided into various
insertion lengths in proportion
* (With head assembly, terminal block and to
nipple) main population)
Local Indicators (Non-Electrical type) -As applicable for the package
3) as per the following items
(i) Temperature gauges 1 no. of each range and type
(ii) Pressure gauges 1 no. of each range and type
(iii) Differential Pressure Gauges, 1 no. of each range and type
(iv) Level gauges 1 no. of each range and type
(v) Flow gauges excluding Rota meters 1 no. of each range and type
(vi) All types of Rota meters 1 no. of each range and type
Process Actuated Switch Devices -As applicable for this package, as
4) per the following items
(i) Temperature switches 1 no. of each range and type
(ii) Pressure switches 1 no. of each range and type
(iii) Differential Pressure switches 1 no. of each range and type
(iv) Level switches 1 no. of each range and type
(v) Flow switches 1 no. of each range and type
10 % or 1 no. of each type and
5) Solenoid Valves model whichever is more
Limit Switches (for Pneumatic Valves and
6) Manual valves) 2 no. of each type
7) Analyzers
i) PH Analyzer
(a) Flow Through type cell and Electrode 1 no of each type
(b) Electronic Transmitter unit without sensor 1 no of each type
(c) Pre-fabricated cable with connector 1set
ii) Conductivity Analyzer
(a) Flow Through type cell and Electrode 1 no of each type
(b) Electronic Transmitter unit without Sensor 1 no of each type
(c) Pre-fabricated cable with connector 1 Set
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i) Silica Analyzer

(a) Main PCB assembly

(b) Power supply Cards(if applicable)

(c) Rubber Tubes & Capillary Tubes

(d) Pre-fabricated cable with connector

(e) Solenoid Valves

(f) All Chemical Reagents for 12 month operation(Supply to be
staggered as per the shelf life)

1 no of each type
1 no of each type
1set
1 set
1set
1set

iv) Sodium Analyzer

a) Main PCB assembly

b) Power supply Cards(if applicable)

c) Rubber Tubes & Capillary Tubes

d) Pre-fabricated cable with connector

e) Solenoid Valves

f) All Chemical Reagents for 12 month operation(Supply to be
staggered as per the shelf life)

(
(
(
(
(
(

1 no of each type
1 no of each type
1set
1 set
1set
1set

PROCESS CONNECTION PIPING (FOR IMPULSE PIPING/TUBING,

2.00.00 SAMPLING
PIPING/TUBING AND AIR SUPPLY PIPING AS APPLICABLE)
1) 2 way, 3way, 5way valve manifolds and model 1 no. of each type, class, size
2) Filter regulator and model 1 no. of each type, class, size
3.00.00 CONTROL VALVES, ACTUATORS AND ACCESSORIES
10% or 1 no. of each type,
model and rating, whichever is
1 Pneumatic and electro-hydraulic actuator assembly more.
2 Diaphragms, O’ rings, seals etc. of all types make etc. 100%
10% or 2 nos. of each type
3 Pressure Gauges of all types, make, rating etc. whichever is more
10% or 2 nos. of each type
4 Solenoid valves (if applicable) whichever is more
Positioner units /smart positioners (complete unit)& accessories 10% or 1 no. of each type
5 (link assembly) whichever is more
10% or 2 Nos., whichever is
6 Pneumatic air-filter/Regulator of each type, make rating etc. more
10% or 2 nos. of each type
7 Air lock relays whichever is more
PNEUMATICALLY OPERATED ISOLATION / BLOCK VALVES,
ACTUATORS &
3.00.01 ACCESSORIES ( For all ON/OFF valves supplied under this package

even if one or
more of these items are also specified elsewhere under
mandatory spares)

Pneumatic actuator assembly

10% or 1 no. of each type,
model and rating, whichever is
more

Diaphragms, O’ rings, seals etc. of all types make etc.

100%
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10% or 2 Nos.,

3. Limit switches (complete unit)& accessories (link assembly) whichever is more

Pneumatic air-filter/Regulator of each type,
4. make rating etc.

10% or 2 Nos.,
whichever is more

Notes:

1) ldentification: Each spare shall be clearly marked and labelled on the outside of
the packing with its description. When more than one spare part is packed in
single case, a general description of the contents shall be shown on the outside
of such case and a detailed list enclosed. All cases, containers and other
packages must be suitably marked and numbered for the purpose of

identification.
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TITLE: SPECIFICATION NO. PE-TS-412-673A-A001
2X660 MW ENNORE SEZ STPP
SECTION : 1
TECHNICAL SPECIFICATION FOR SUB-SECTION: IA
SEWAGE TREATMENT PLANT REV. NO. 00 DATE:
DATASHEET-A FOR STP
S1. No. DESCRIPTION
1.0 | Capacity of STP | 75 m3/day
2.0 Common Collection Sump
1) Numbers Required One (1) no.
i1) Capacity As per system requirement
iii) MOC RCC
iv) Type of Aeration Coarse Bubble Diffused Aeration Type
V) Type of Diffusers Coarse  bubble diffusers with retrievable
arrangement
vi) No. of Diffusers As per system requirement
vii) No. of chain pulley block/electric hoist and | One no., chain pulley bock or electrical hoist as per
capacity specification  requirement, capacity as  per
specification requirement.
viii) Handrail To be provided by bidder
3.0 Common Collection Sump Pumps
) Numbers Required 2 nos. (1W+1S)
i1) Type Non-clog sump pumps ,Submersible grinder type
iii) Flow 4.0 m3/hr (minimum)
iv) Head As per process requirement
%) Particle Size Up to 20 mm
. Casing — Cast Iron to IS 210 FG 260
v) | MOC Impeller- SS304
.. . Induction motor, 415V, 3 @, 50 Hz, TEFC, Energy
vii) Drive Motor Efficiency Class IE-3 as per IS : 12615
4.0 Screen Chamber
i) Numbers required 1 no.
i) Bar screen chamber MOC RCC
iii) Bar screen chamber capacity As per process requirement
v) Type Perforated sheet
V) Cleaning Manual
vi) Angle of inclination 60°
vii) Bar MOC SS-304 fitted with SS frame
viii) | Velocity <1.0 m/sec
ix) Spacing of bar’ 10 mm
50 Oil & Grease chamber
i) Numbers required 1 no.
i) Oil & grease chamber MOC RCC

Oil & grease chamber capacity

As per process requirement

208




TITLE: SPECIFICATION NO. PE-TS-412-673A-A001
2X660 MW ENNORE SEZ STPP
SECTION : 1
TECHNICAL SPECIFICATION FOR SUB-SECTION: IA
SEWAGE TREATMENT PLANT REV. NO. 00 DATE:
6.0 Oil & Grease Trap
i) Numbers Required One (1) no.
1) Flow (m3/hr) As per process requirement
iii) MOC RCC with baffle arrangements
iv) Perforated pipe MOC PVC/CS
7.0 Equalization Tank
) Numbers Required I no.
ii) Flow (m3/hr) As per process requirement
iif) Detention Time 8 hours (min)
iv) MOC of Tank RCC
v) Depth As per system requirement
vi) Type of Aeration Coarse Bubble Diffused Aeration Type
vii) . Coarse  bubble diffusers with retrievable
Type of Diffusers
arrangement
viii) No. of Diffusers As per system requirement
iX) No. of chain pulley block/electric hoist and | One no., chain pulley bock or electrical hoist as per
capacity specification  requirement, capacity as  per
specification requirement.
X) Handrail To be provided by bidder
8.0 Common Air Blowers for Equalization Tank /Sludge Sump /Common Collection Sump
i) Numbers Required 2 nos. (IW+18)
i1) Type of Blower Twin lobe type
iii) Flow To cater Air requirement for Equalization tank &
Sludge Sump & Common Collection Sump
iv) Head As per process requirement
V) MOC CIto IS 210 Gr. FG 260
vi) Accessories NRYV, Pressure Gauge, Safety valves
vi) Drive Motor Induction motor, 415V, 3 ®, 50 Hz, TEFC, Energy
Efficiency Class IE-3 as per IS : 12615
viii) Common Base plate/ mounting plate MS as per IS 2062
9.0 MBBR Feed Pumps
) Numbers Required 2 nos. (1W+1S)
ii) Type Vertical Submersible Grinder type Pumps
iii) Flow 4.0 m3/hr (min)
iv) Head As per process requirement
Casing — Cast Iron to IS 210 FG 260
v) MOC Impeller & shaft - SS304
vi) | Particle Size Up to 10 mm
vi) Drive Motor Induction motor, 415V, 3 ®, 50 Hz, TEFC, Energy

Efficiency Class IE-3 as per IS : 12615
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TITLE: SPECIFICATION NO. PE-TS-412-673A-A001
2X660 MW ENNORE SEZ STPP
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10.0 MBBR Reactor
i) Numbers Required One(1) no.
ii) Flow (m3/hr) As per system requirement (or 4 m3/hr(min))
iii) Food to Microorganism(F/M) Ratio 0.1-0.15 Kg BOD/ Kg MLSS/ day
iv) MLSS (Mixed Liquor Suspended Solids) 3000-6000 mg/1
V) MOC of Tank RCC
vi) Depth Minimum 4-5 m
vii) Type of Aeration Fine Bubble Diffused Aeration Type
viii) Type of Diffusers Fine bubble diffusers with retrievable arrangement
ix) No. of Diffusers As per system requirement
X) Media PVC
xi) Media Qty As per system requirement
Xii) Free Board 500 mm
xiil) Volume (in m3) As per process requirement
11.0 | Air Blowers for MBBR Tank
1) Numbers Required 2 nos. (1IW+1S)
i) Type of Blower Twin lobe type
iii) Flow To cater Air requirement of tank
iv) Head As per process requirement
V) MOC CIto IS 210 Gr. FG 260
vi) Accessories NRYV, Pressure Gauge, Safety valves
vi) Drive Motor Induqtion motor, 415V, 3 @, 50 Hz, TEFC, Energy
Efficiency Class IE-3 as per IS : 12615
viii) Common Base plate/ mounting plate MS as per IS 2062
12.0 | Tube settler ( Secondary Settler)
1) Numbers Required One (1) no.
i1) Flow (m3/hr) As per system requirement (or 4 m3/hr(min))
iii) Surface flow rate 5 m3/ m2/hr.
iv) MOC of settler RCC
iv) Quantity of tube settler media As per process requirement
V) MOC of media PVC
vi) Free board 500 mm
13.0 Hypo Contact Cum Filter Feed Tank
1) Numbers Required One (1) no.
ii) Capacity As per Process requirement
iii) MOC RCC
iv) Handrail To be provided by bidder
14.0 Hypo Dosing System
14.1 Hypo Dosing Tank
1) Numbers Required One (1) no.
i) Capacity 200 liters OR 24 hour storage requirement @
suitable dosing rate whichever is higher
iii) MOC PVC
14.2 Hypo Dosing Pump
i) Quantity Three (3) no.
ii) Capacity 0-6 LPH or 2 ppm continuous dosing rate
requirement whichever is higher
iii) Type Metering Pump

300




TITLE:
2X660 MW ENNORE SEZ STPP

SPECIFICATION NO. PE-TS-412-673A-A001

SECTION : I
TECHNICAL SPECIFICATION FOR SUB-SECTION: A
SEWAGE TREATMENT PLANT REV. NO. 00 DATE :

iv) MOC PP
V) . Induction motor, 415V, 3 @, 50 Hz, TEFC, Energy
Drive Motor Efficiency Class IE-3 as per IS : 12615
15.0 Filter Feed Pumps
i) Quantity Two (2X100%) nos. (1W+18S)
ii) Type & Operation Horizontal Centrifugal, Continuous
1ii) Suction condition Flooded.
iv) Capacity 4.0 m3/hr.
V) Head As per process requirement
Vi) Material of Construction
* Casing Cast Iron 1S:210 Gr FG 260
* Impeller Stainless steel CF 8M
» Shaft & Shaft sleeve material Stainless steel SS Gr. 304 & SS316
* Packing seal Mechanical type
« Drive motor Induction motor, 415V, 3 ®, 50 Hz, TEFC, Energy
Efficiency Class IE-3 as per IS : 12615
» Common base plate Carbon steel [S:2062
vii) Noise level 85 DBA
viii) Vibration As per HIS
iX) RPM 1500 approx.
X) Drive motor Induction Motor 415V, 3 Phase, 50 Hz, TEFC,
Energy Efficiency Class IE-3 as per IS : 12615
Xi) Interconnecting Piping Material Carbon Steel with Rubber lining.
16.0 | Dual Media Filter
i) Quantity 1 no.
i) Capacity 4 m3/hr.
iii) Surface flow rate 10 m3/hr./m2
iv) Size As per process requirement
V) Design pressure Shut off head of pump + 5% margin
vi) MOC FRP/MSRL
vii) Media Graded quartz sand free from carbonates and other
foreign material and anthracite.
viii) Rising Space( Free board) 100 %
17.0 Activated Carbon Filter
i) Quantity 1 no.
i) Capacity 4 m3/hr.
iii) Surface flow rate 12 m3/hr./m2
iv) Size As per process requirement
V) Design pressure Shut off head of pump + 5% margin
vi) MOC ( Shell & Dish) FRP/MSRL
vii) Media Activated Carbon
viii) Supporting Media Graded Gravel
ix) Minimum Bed depth 1200 mm
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X) Rising Space( Free board) 100 %
18.0 Treated Water Tank
i) Number required 1 no.
1) Capacity ( Effective) 28 m3/ As per system requirement
1ii) Flow As per system requirement or 4 m3/hr (min)
iv) Detention Time 8 Hrs.
V) MOC of tank RCC
vi) Depth 25m-4m
vii) Handrail To be provided by bidder
19.0 Treated Water Disposal Pumps
1) Quantity Two (2X100%) nos. (1W+15)
i) Type & Operation Horizontal Centrifugal, Continuous
iii) Suction condition Flooded.
iv) Capacity 4.0 m3/hr.
V) Head As per process requirement
vi) Material of Construction
* Casing Cast Iron 1S:210 Gr FG 260
* Impeller Stainless steel CF 8M
* Shaft & Shaft sleeve material Stainless steel SS Gr. 304 & SS316
* Packing seal Mechanical type
« Drive motor Induction Motor 415V, 3 Phase, 50 Hz, TEFC,
Energy Efficiency Class IE-3 as per IS : 12615
» Common base plate Carbon steel 1S:2062
vii) Noise level 85 DBA
viii) Vibration As per HIS
iX) RPM 1500 Approx.
X) Drive motor Induction Motor 415V, 3 Phase, 50 Hz, TEFC,
Energy Efficiency Class IE-3 as per IS : 12615
Xi) Interconnecting Piping Material Carbon Steel with Rubber lining.
20.0 Sludge Sump (waste Pit)
1) Number required 1 no.
i) MOC & type RCC, Under Ground, Outdoor Location
1ii) Capacity ( Effective) As per Process requirement
iv) Instrumentation As per P&ID
V) Inside Protection 5 mm thick coal tar epoxy screened lining
vi) No. of chain pulley block/electric hoist and | One no., chain pulley bock or electrical hoist as per
capacity specification  requirement, capacity as  per
specification requirement.
vii) Handrail To be provided by bidder
21.0 Sludge transfer Pumps
1) Quantity Two (2X100%) nos. (1W+15)
i) Type Vertical Screw Pumps
iii) Location Outdoor
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V) Service Intermittent

V) Suction condition Flooded.

vi) Rated Flow As per process requirement or 2 m3/hr whichever is

higher.

vii) Head As per process requirement

viii) Type of fluid handled Sludge from system

iX) Material of Construction
* Casing 2% Ni-CI to 1S:210 Gr FG 260
* Rotor SS-316
* Stator Nitrile/EPDM
* Shaft SS-316
« Drive motor Induction M.otor 415V, 3 Phase, 50 Hz, TEFC,

Energy Efficiency Class IE-3 as per IS : 12615

X) Noise level 85 DBA

Xi) Vibration As per HIS

Xii) RPM 1500 Approx.

i) Drive motor Induction M.otor 415V, 3 Phase, 50 Hz, TEFC,
Energy Efficiency Class IE-3 as per IS : 12615
22.0 Centrifuge

i) Quantity Two (2) number (1W+ 1SB)

i) Type Variable differential speed control type

iii) Inlet concentration 2%

iv) Outlet concentration 20% (min.)

V) Capacity As per process requirements

vi) Liquid handled Secondary sludge

vii) Material of construction gi:fifi??'ﬁg%%ﬁa

viii) IP-55 with outdoor installation,3 phase, 415
V,TEFC type squirrel cage induction motor, Rating
Motor as per requirement, Energy Efficiency Class IE-3 as
per IS : 12615; Hydraulic coupling to dampen the
initial acceleration.

ix) Base Frame MS Fabricated

X) Screening at inlet, Suitable piping, valves, pressure
Accessories gauge at delivery pulley, V-belt drive, foundation

bolts etc.

xi) No. of electric hoist and capacity One no., Capacity as per specification requirement.
Note: Suitable polyelectrolyte dosing tank (MOC-HDPE, Cap: 500ltr) along with two (2) no,
(1W+1SB) dosing pumps, Capacity to suit process requirement, to be provided for dosing before
centrifuge.

23.0 | sewage Sumps (Outside STP Area)

i) Sewage sump S1, S2, S3, S4, S5, S6, S7, S8 | Capacity as per P&ID

i) MOC RCC

iii) Type Covered at top, below ground

iv) . Coarse bar screen (MOC : SS-304) at each sump
Accessories .

location
V) Handrail To be provided by bidder
vi) One no. at each sump location , chain pulley bock

No. of chain pulley block/electric hoist and

capacity

or electrical hoist as per specification requirement,
capacity as per specification requirement.
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240 | sewage Transfer Pumps(Outside STP Area)
i) Type Vertical submersible grinder type,
ii) Quantity per sump 2 X 100 %
iii) Capacity As per P & ID of Sewage Treatment plant
iv) MOC casing Cast Iron to IS 210 FG 260
V) MOC impeller Stainless Steel AISI 304
vi) MOC shaft SS 410
vii) Drive Motor Induction motor, 415V, 3 @, 50 Hz, TEFC, Energy
Efficiency Class IE-3 as per IS : 12615

Further bidder to provide 1 no. Common chain pulley block (portable type) for handling of filter feed pump &
treated water disposal pumps alongwith motor as per specification requirement, capacity shall be selected
based on heaviest pump with motor weight from the above listed two drives & as per specification
requirement.

For piping and valves specification bidder to refer specification of LP PIPING, VALVES & SPECIALITIES
Included under section II-A mechanical of this technical specification.

PUMPS AND PIPE SELECTION CRITERIA

Pump and Pipeline carrying water and chemicals etc. shall generally be sized on the following velocities.
However wherever minimum pipe sizes are defined in the drawing/datasheets, the selected size shall not be
less than the specified size.

VELOCITY IN m/sec.
BELOW 50 MM. 50-150 MM 200 MM AND ABOVE
Pump Suction for water | ---—- 1.2-15 1.2-1.8
Pump discharge for water 1.2-1.8 1.8-24 2.1-25
Header for water | ---—-- 15-24 2.1-24
Pump Suction for chemical 1.0-1.2 1113 | -
solution
Pump discharge for chemical 1.2-1.4 1315 |
solution
Pipe line under gravity flow shall be restricted to a flow velocity of 1 m/sec
Gravity flows generally Channels under gravity flow shall be sized for a maximum flow
velocity of 0.6 m/sec.

Note 1- All piping system shall be capable of withstanding the maximum pressure in the corresponding line.

Note 2- TDH of all pumps shall be decided by the supplier assuming the following ‘C values in Hazen &
Williams equation for calculation of friction loss.

a) Carbon steel pipes — 100

b) CI Pipes /Ductile Iron pipes —100
c) Rubber lined steel pipe — 120

d) PVC/HDPE pipes — 140

e) Stainless steel pipes -100

For calculating the required pump head for pump selection, at least 10% margin shall be taken
over the pipe friction losses and static head shall be calculated from the minimum water level of
the tank/sump/reservoir from which the pumps draw water.
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TECHNICAL DATASHEET-A FOR ELECTRIC HOIST:
Slno | DESCRIPTION TECHNICAL PARTICULARS
10 | Type Steel wire electric hoist with electrically operated trolley
20 | Scope (Qty., Capacity, Lift, As per specification and layout requirement
Travel Length)
3.0 | Type of service Indoor
40 | Overload test 125% of SWL
50 | Design Ambient temperature 50°C
6.0 | General Design As per 1S: 3938 / 1983 or latest, Class-Il duty
6.1 | Design standards 1S: 3938, 15 22661S: 4029, 15: 900 15: 4237, 1S: 694, 15
3043, 15: 1822, 1S: 214715 1554, 1S: 325, 1S: 15660, IS
9968 Part | etc as per latest revision

6.2 | Duty class Class I duty
7.0 | Operating speed
7.1 | Hoisting speed 3 MPM
72 | Trolley speed 6 MPM
8.0 | Type of transmission Through Electric motor and gear box.
9.0 | Wire Rope
9.1 | Construction / core 6 x36 construction, steel core/Fibre core
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92 Code 1S:2266

9.3 Mumber of falls Wi 4

o4 Factor of safety Mot less than S

10.0 | Load Hook and block NORMALISED HOOK OMLY

101 | Type of load hook Plain shank trapezoidal section with safety latch.

10.2 | Load hook Code I5: 15560

10.3 | Load hook Maternial As per 1515560

104 | Hook suspension Thrust bearing

10.5 | Material of block suspension Fabricated from steel plate, Material: 15: 2062

11.0 | Gearing

111 | Type Spur { Helical

11.2 | Gear! pinion material as per IS 3338

11.3 | Lubrication Oil splash/ grease lubnicated

114 | Bearing type Antifriction Ball / Roller

12.0 | Trolley drve

121 | Wheel Single flange taper thread

122 | Wheel conform to (Std. §f code) |5: 3938

12.3 | Wheel material CS55Mn75S/ En-8/ En-9. (Max hardness 200 BHM)

124 | Bearing type Antifriction Ball / Roller

125 | Trolley type Rolled structural steel with side plates extended beyond
wheel flanges to protect wheels.

126 | Hardness Max hardness 200 BHM

13.0 | SHEAVE

131 Material Fabricated from steel plate. 15:; 2062 Gr. A or Gr. B { as
per |5; 3938

13.2 | Bearing type Antifriction Ball / Roller.

14.0 | BRAKE (HOIST and TROLLEY)

141 | Type DCEM brakes disc type (fail to safety).

142 | Capacity As per |5 3938,

143 | Mumber One number for each motor.

15.0 | ROPE DRUM

131 | Material Cast iron, cast steel or mild steel.
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152 | Flange { Flangeless Flanged

153 | Type of groove As per manufacturers standard to suit the layout
reqguirement.(Shall be decided during detail engineering)

17.0 | TYPE OF DSL

171 CT travel PYWC Shrouded bus bar conductor type DSL

18.0 | MOTORS

181 | Type 5q. Cage induction, TEFC, 54 duty, 40% CDF.

182 | Number of start 300 starts { hr

183 | Voltage , Phaze and 415% £10%, 3 phase, 4 wire, 50 Hz

Frequency

184 | Class of insulation Class “F" and temperature rize limited to class B.

185 | Type of enclosure TEFC

186 | Degree of protection provided IP-54/55 (indoorfoutdoor)

for enclosure

18.7 | Margin 10% owver maximum continuous load demand

19.0 | LIMIT SWITCHES Hoisting Trolley

191 | Type Snap action, self Lever type
actuating type

200 | Control panel * Fabricated from Cold rolled sheet steel not less than

2.5mm for front & rear & 2mm for side, top & bottom
portion with gland plate of 3mm thick.

* Degree of protection shall be 1P 54
* Power on indicating lamps shall be provided
* Panel illumination lamps operated by door switch.
* 2 nos earthing terminals on panel.
* 20 % spares terminals (clip on type) shall be provided.
* Power and control terminals { clip on type) shall be on
separate channels.
* Gland plate shall be double brass compression type.

201 | Oty 1 MNo.

21.0 | Pendent Push buttons Up /down [ forward / Reverse push buttons.
Indicative marking for easy operation shall be provided.

220 | Power cables 1.1 KV grade XLPE power cables shall have compacted
aluminium conductor for cables including 10 sg. mm and
above and copper conductor for cables below 10 sg.mm,
XLPE insulated, PVC inner-sheathed (as applicable),
armoured, FRLS PVC outer-sheathed conforming to 15:
7098, (Part-I).

230 | Control cable Control cable shall be multi core, minimum 2.5 sg.mm

cross section, stranded copper conductor, PVC insulated,
inner PVC sheathed [ galvanized steel wire amored and
outer sheath made of FELS PVC compound. In situation
where accuracy of measurement or voltage drop in
control circuit, warrant, higher cross sections as required
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shall be used. 4 sqg.mm copper conductors shall be used
for CT circuits, all other specification remaining same. In
4 sq.mm conductor impose unacceptable high burden on
CTs, higher cross section of conductor shall be used.
240 | Flexible trailing cable 1.1 KV grade Trailing cables shall have tinned copper
{class 5) conductor, insulated with heat resistant
elastomeric compound based on Ethylene Propylene
Rubber (EPR) suitable for withstanding 20°C continuous
conductor temperature and 250 deg C during short
circuit, inner-sheathed with heat resistant elastomeric
compound, nylon cord reinforced, outer-sheathed with
heat resistant, oil resigtant and flame retardant heavy
duty elastomeric compound conforming to |5 9968
250 | Control Voltage 110 v
B) MANUAL HOIST {CHAIN PULLEY BLOCK):
DATA SHEET-A
1.00.00 Type Hand operated chain pulley block
20000 Area As per scope sheet attached
300,00 De=ign 15: 3832, 15: 2429 15 15560, 1S 210, 15 4367, 1S 6216,
15: 4460, (All standards shall be of latest revision)
40000 Duty Class as per 15:3832 Class Il
5.00.00 Hoisting Mechanism
a) Type Hand operated gear fransmission
k) Type of gear Spur f Helical
c) Load Chain
i) Type Link type
iijMaterial : Alloy steel grade 80 as per 15: 6216
iy Conforms to (S5td./Code) : I15: 6216
d) Hand Chain
i) Type Link type
i} Material Mild steel (grade 30) as per |5 2429 Part |
e) Load Hook & Hook Block

i) Type of load hook
i} Load hooks conform to

{ Material
iii)Type of hook suspension
iv)Type of make of bearing
of hook suspension

Plain shank- Trapezoidal section
I15: 15560

Swivelling
Thrust ball bearing
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fl

g)

h)

6.00.0
a)

i)
b}

i)
c)
i)
i

i)
d)

f)

g)

Gearsipinion

i) Type

i) Material

|5 3832)

iii} Type of bearing used

Sprockets
i) Type of bearings used

Method of lubrications Used
i) Bearings

iijGearing & Pinicnz
ilijSprockets

Brakes
i) Type

Trolley & Bridge Drive
Trolley

Type

Material of frame
Drive Chain

Type

Material

Trolley Wheel
Mumber of pairs of wheel
in each trolley/bridge
Flange

Whee! material

Type of bearings nesd
Gears

i} Type

i)  Material

il Type of bearings used

Method of lubrication for
ij Bearings
i) Sprockets
Load chain wheel
i} Material
Hand chain wheel
i} Material
Casting /IS5 3832

Spur

Alloy steel f carbon steel {Material confirming to

Antifriction ball bearing / Roller

Antifriction ball bearing / Roller

Grease
Grease
Grease

Ratchet and pawl arrangement along with screw and
friction disc type

Geared (Manually operated)
Rolled structural steel (15:2062 Grade A or B)

Link type
Steel Gr.30

Twaifour

Single flanged

Heat Treated Carbon steellow alloy steeligraded cast
iron (Material confirming to 1S 3832)

Antifriction

spur { helical

Alloy! Carbon steel (Material confirming to 1S 3832)

Antifriction

Grease
Grease

=G irond Steel casting/|S 3832

5G irond Steel casting/Grey iron
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TITLE : SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION FOR
DM PLANT/ CW TREATMENT/ PRE TREATMENT |[VOLUME NO. : 1I-B
PLANT/EFFLUENT TREATMENT PLANT/ GAS SECTION : C
CHLORINATION PLANT/SEWAGE TREAMENT REV NO. : 00 DATE:
PLANT. SHEET : 2 OF 3
3X800 MW PATRATU STPP EXT.PH-I

1.0  EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

2.0

3.0

3.1

a) Services and equipment as per “Electrical Scope between BHEL and Vendor™.

b) Any item/work either supply of equipment or erection material which have not
been specifically mentioned but are necessary to complete the work for trouble free
and efficient operation of the plant shall be deemed to be included within the scope
of this specification. The same shall be provided by the bidder without any extra
charge.

c) Supply of mandatory spares as specified in the specifications of mechanical
equipments.

d) Electrical load requirement for DM PLANT/ CW TREATMENT/ PRE
TREATMENT PLANT/EFFLUENT TREATMENT PLANT/ GAS
CHLORINATION PLANT/SEWAGE TREAMENT PLANT.

e) All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

f) Bidder to furnish list of makes for each equipment at contract stage, which shall be
subject to customer/BHEL approval without any commercial and delivery
implications to BHEL

g) Various drawings, data sheets as per required format, Quality plans, calculations,
test reports, test certificates, operation and maintenance manuals etc shall be
furnished as specified at contract stage. All documents shall be subject to
customer/BHEL approval without any commercial implication to BHEL.

h) Motor shall meet minimum requirement of motor specification.

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR
ELECTRICAL & TERMINAL POINTS:

Refer “Electrical Scope between BHEL and Vendor”.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

Bidder shall confirm total compliance to the electrical specification without any
deviation from the technical/quality assurance requirements stipulated. In line with this
two signed and stamped copies of the following shall be furnished by the bidder as
technical offer:

a) A copy of this sheet “Electrical equipment Specification for DM PLANT/ CW
TREATMENT/ PRE TREATMENT PLANT/EFFLUENT TREATMENT
PLANT/ GAS CHLORINATION PLANT/SEWAGE TREAMENT PLANT.”
and “Electrical Scope between BHEL and Vendor” with bidder’s signature and
company stamp.

b) Electrical load requirement

SPECIFICATION NO.: PE-TS-434-163A-A001 REV 00
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3X800 MW PATRATU STPP EXT.PH-I

3.2

4.0

No technical submittal such as copies of data sheets, drawings, write-up, quality plans,
type test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.

List of enclosures :

a)
b)
c)
d)
e)
f)
g)
h)
i)

Electrical scope between BHEL & vendor (Annexure —I)
Technical specification for motors.

Datasheets & quality plan for motors.

Provenness & Technical specification for control cables
Datasheets & quality plan for control cables

Technical specification for Screened control cables
Datasheets & quality plan for Screened control cables
Electrical Load data format (Annexure —II)

BHEL cable listing format (Annexure —III)

SPECIFICATION NO.: PE-TS-434-163A-A001 REV 00
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REV-0, DATE: 04.03.2015

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS)
PACKAGES : VENTILATION / AC / MRS/ DM/ PTP/ CHLORINATION/ ETP/ CPU/ CWTP/STP
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR'S EQUIPMENT

PROJECT:
S.NO | DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY
1 415V MCC BHEL BHEL 240 V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall be
provided by BHEL based on load data provided by vendor at contract
stage for all equipment supplied by vendor as part of contract. Any other
voltage level (AC/DC) required will be derived by the vendor.
OR (DE to select the choice applicable
for their project))
415V AC, 3 phase, 3 wire supply shall be provided by BHEL based on
load data provided by vendor at contract stage for all equipment
supplied by vendor as part of contract. Any other voltage level (AC/DC)
required will be derived by the vendor.
2 Local Push Button Station (for motors) BHEL BHEL Located near the motor.
3 | Power cables, control cables and screened control cables 1. For 3.b) & c): Sizes of cables required shall be informed by vendor at
for contract stage (based on inputs provided by BHEL) in the form of cable
a) both end equipment in BHEL's scope BHEL BHEL listing. Finalisation of cable sizes shall be done by BHEL. Vendor shall
b) both end equipment in vendor’s scope BHEL Vendor provide lugs & glands accordingly.
c) one end equipment in vendor's scope BHEL BHEL 2. Termination at BHEL equipment terminals by BHEL.
3. Termination at Vendor equipment terminals by Vendor.
4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shall be sufficient and positioned in the field to
minimize local cabling ( max 10-12 mtrs) and trunk cable.
5 Any special type of cable like compensating, co-axial, Vendor Vendor Refer C&l portion of specification for scope of fibre Optical cables if used
prefab, MICC, optical fibre efc. between PLC/ microprocessor & DCS.
6 | Cable trays, accessories & cable trays supporting system BHEL BHEL Local cabling from nearby main route cable tray (BHEL scope) to
equipment terminal (vendor’s scope) shall be through 100/ 50 mm. cable
100/ 50 mm cable trays/ Conduits/ Galvanised steel cable Vendor Vendor trays/ conduits/ Galvanised steel cable troughs, as per approved layout
troughs for local cabling drawing during contract stage.
7 | Cable glands ,lugs and bimetallic strip for equipment Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands
supplied by Vendor 2. Solder less crimping type heavy duty tinned copper lugs for power and
Page 1 of 3 M (ol

o°\1°3\\5

2\
?w“%(




068 0 80¢

00 A3 L00V-VEIL-¥EY-SL-3d "ON NOILVYOI4103dS

REV-0, DATE: 04.03.2015

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS)
PACKAGES : VENTILATION / AC / MRS/ DM/ PTP/ CHLORINATION/ ETP/ CPU/ CWTP/STP
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT

PROJECT:
S.NO | DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY
control cables.
8 | Conduit and conduit accessories for cabling between Vendor Vendor Conduits shall be medium duty, hot dip galvanised cold rolled mild steel
equipment supplied by vendor rigid conduit as per IS: 9537.
9 | Lighting BHEL BHEL
10 | Equipment grounding (including electronic earthing) & BHEL BHEL Refer note no. 4 for electronic earthing
lightning protection
11 | Below grade grounding BHEL BHEL
12 | LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage.
13 | Mandatory spares Vendor . Vendor to quote as per specification.
14 | Recommended O & M spares Vendor - As specified elsewhere in specification
15 | Any other equipment/ material/ service required for Vendor Vendor
completeness of system based on system offered by the
vendor (to ensure trouble free and efficient operation of
the system).
16 | a) Input cable schedules (Control & Screened Control Vendor . Cable listing for Control and Instrumentation Cable and electronic earthing
Cables) cable in enclosed excel format shall be submitted by vendor during
b) Cable interconnection details for above Vendor - detailed engineering stage.
c) Cable block diagram Vendor -
17 | Electrical Equipment & cable tray layout drawings Vendor - For ensuring cabling requirements are met, vendor shall furnish Electrical

equipment layout & cable tray layout drawings (both in print form as well
as in AUTOCAD) of the complete plant (including electrical area) indicating
location and identification of all equipment requiring cabling, and shall
incorporate cable trays routing details marked on the drawing as per PEM
interface comments. Cabling arrangement of the same (wherever
overhead cable trays, trenches, cable ducts, conduits etc.) shall be
decided during contract stage. Electrical equipment layout & cable tray
layout drawing shall be subjected to BHEL/ customer approval without any
commercial implications to BHEL.
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ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS)

PACKAGES : VENTILATION / AC / MRS/ DM/ PTP/ CHLORINATION/ ETP/ CPU/ CWTP/STP
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR'S EQUIPMENT
PROJECT:

REV-0, DATE: 09.03.2015

S.NO

DETAILS SCOPE
SUPPLY

SCOPE E&C

REMARKS

18

Electrical Equipment GA drawing Vendor

For necessary interface review.

NOTES:

LN -

Box for suitable termination.

T A

Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing.

o

s 9)23)15 fr“‘w“"?/m”‘>/
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Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract.
All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication.
In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction
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SUB-SECTION - B-07
MOTORS
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EPC PACKAGE FOR TECHNICAL SPECIFICATION
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PHASE -l ( 3X 800MW) BID DOC NO. : CS-9585-001-2
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CLAUSE NO. TECHNICAL REQUIREMENTS
MOTORS

1.00.00 GENERAL REQUIREMENTS

1.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
Centigrade and relative humidity of 95% (at 40 deg C) shall be considered. The
equipment shall operate in a highly polluted environment.

1.02.00 All equipment shall be suitable for rated frequency of 50 Hz with a variation of +3% &
-5%, and 10% combined variation of voltage and frequency unless specifically
brought out in the specification.

1.03.00 Contractor shall provide fully compatible electrical system, equipment, accessories
and services.

1.04.00 All the equipment, material and systems shall, in general, conform to the latest
edition of relevant National and international Codes & Standards, especially the
Indian Statutory Regulations.

1.05.00 Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.

1.06.00 The responsibility of coordination with electrical agencies and obtaining all
necessary clearances for contractors equipment and systems shall be under the
contractor scope.

1.07.00 Degree of Protection
Degree of protection for various enclosures as per IEC60034-05 shall be as follows:-
i)  Indoor motors - IP 54
i) Outdoor motors - IP 55
iii) Cable box-indoor area - IP 54
iv) Cable box-Outdoor area - IP 55

2.00.00 CODES AND STANDARDS
1) Three phase induction motors : IS/IEC:60034
2) Single phase AC motors : IS/IEC:60034
3) Crane duty motors : 1S:3177, IS/IEC:60034
4) DC motors/generators : IS/IEC:60034
5) Energy Efficient motors : IS 12615, IEC: 60034-30

EPC PACKAGE FOR TECHNICAL SPECIFICATION
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CLAUSE NO. TECHNICAL REQUIREMENTS
3.00.00 TYPE
3.01.00 AC Motors:
a) Squirrel cage induction motor suitable for direct-on-line starting.
b) Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient
temperature), shall be Premium Efficiency class-IE3, conforming to IS 12615, or
IEC:60034-30.

c) Crane duty motors shall be squirrel cage Induction motor as per the

requirement.

d) Motor operating through variable frequency drives shall be suitable for inverter

duty. Also these motors shall comply the requirements stipulated in IEC: 60034-
18-41 and IEC: 60034-18-42 as applicable.

3.02.00 DC Motors Shunt wound

4.00.00 RATING

(@) Continuously rated (S1). However, crane motors shall be rated for S4 duty,
40% cyclic duration factor.

(b) Whenever the basis for motor or driven equipment ratings are not specified in
the corresponding mechanical specification sub-sections, maximum
continuous motor ratings shall be at least 10% above the maximum load
demand of the driven equipment under entire operating range including
voltage and frequency variations.

(c) For BFP motors, starting MVA shall be restricted to meet requirements
indicated in B-0.

(d) The starting current for the DC motors shall be restricted to 3 times of the full
load current.

5.00.00 TEMPERATURE RISE

Air cooled motors

70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation.

Water cooled

80 deg. C over inlet cooling water temperature mentioned elsewhere, by resistance

method for both thermal class 130(B) & 155(F) insulation.
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CLAUSE NO. TECHNICAL REQUIREMENTS
41 deg.C over inlet cooling water maximum temperature of 39 deg.C for thermal
class 90 (Y) wet wound Boiler circulation pump motor.

6.00.00 OPERATIONAL REQUIREMENTS

6.01.00 Starting Time

6.01.01 For motors with starting time upto 20 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit
shall be at least 2.5 secs. more than starting time.

6.01.02 For motors with starting time more than 20 secs. and upto 45 secs. at minimum
permissible voltage during starting, the locked rotor withstand time under hot
condition at highest voltage limit shall be at least 5 secs. more than starting time.

6.01.03 For motors with starting time more than 45 secs. at minimum permissible voltage
during starting, the locked rotor withstand time under hot condition at highest voltage
limit shall be more than starting time by at least 10% of the starting time.

6.01.04 Speed switches mounted on the motor shaft shall be provided in cases where above
requirements are not met.

6.02.00 Torque Requirements

6.02.01 Accelerating torque at any speed with the lowest permissible starting voltage shall
be at least 10% motor full load torque.

6.02.02 Pull out torque at rated voltage shall not be less than 205% of full load torque. It
shall be 275% for crane duty motors.

6.03.00 Starting voltage requirement
(a) Up to 85% of rated voltage for ratings below 110 KW
(b) Up to 80% of rated voltage for ratings from 110 KW to 200 KW
(c) Up to 85% of rated voltage for ratings from 201 KW to 1000 KW
(d) Up to 80% of rated voltage for ratings from 1001 KW to 4000 KW
(e) Up to 75 % of rated voltage for ratings above 4000KW
Except AOP & JOP motors running on D.G emergency supply, starting voltage shall
be 80%.
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CLAUSE NO.

TECHNICAL REQUIREMENTS

7.00.00

7.01.00

7.02.00

7.03.00

7.04.00

DESIGN AND CONSTRUCTIONAL FEATURES

Suitable single phase space heaters shall be provided on motors rated 30KW and
above to maintain windings in dry condition when motor is standstill. Separate
terminal box for space heaters & RTDs shall be provided. However for flame proof
motors, space heater terminals inside the main terminal box may be acceptable.

All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed tube
ventilated (TETV) or Closed air circuit air cooled (CACA) type. However, motors
rated 3000KW or above can be Closed air circuit water cooled (CACW). The method
of movement of primary and secondary coolant shall be self-circulated by fan or
pump directly mounted on the rotor of the main motor as per IEC 60034-6. However
VFD driven motors can be offered with forced cooling type with machine mounted
fan or pump driven by separate electric motor. Motors and EPB located in hazardous
areas shall have flame proof enclosures conforming to IS: 2148 as detailed below

(a) Fuel oil area : Group -1IB

(b) Hydrogen generation : Group - lIC or (Group-l, Div-Il as per plant
area NEC) or (Class-1, Group-B, Div-Il as per
NEMA / IEC60034)

Winding and Insulation

(@) Type . Non-hygroscopic, oil resistant, flame resistant

(b) Starting duty : Two hot starts in succession, with motor
initially at normal running temperature.

c) 11kV & 3.3 kV AC

Thermal class 155 (F) insulation.
motors

The winding insulation process shall be total
Vacuum Pressure Impregnated i.e. resin poor
method. The lightning Impulse & intertern
insulation surge withstand level shall be as
per IEC-60034 part-15.

However winding insulation for wet wound
Boiler circulation pump motor shall be thermal
class 90 (Y) or better.

(d) 240VAC, 415V AC : Thermal Class ( B) or better
& 220V DC motors

Motors rated above 1000KW shall have insulated bearings to prevent flow of shaft
currents.
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CLAUSE NO.

TECHNICAL REQUIREMENTS

7.05.00

7.06.00

7.07.00

7.08.00

7.09.00

7.10.00

7.11.00

7.12.00

7.13.00

7.14.00

7.15.00

Motors with heat exchangers shall have dial type thermometer with adjustable alarm
contacts to indicate inlet and outlet primary air temperature.

Noise level for all the motors shall be limited to 85dB (A) except for BFP motor for
which the maximum limit shall be 90 dB(A). Vibration shall be limited within the limits
prescribed in IS/IEC 60034-14. Motors shall withstand vibrations produced by driven
equipment. HT motor bearing housings shall have flat surfaces, in both X and Y
directions, suitable for mounting 80mmX80mm vibration pads.

In HT motors, at least four numbers simplex / two numbers duplex platinum
resistance type temperature detectors shall be provided in each phase stator
winding. Each bearing of HT motor shall be provided with dial type thermometer with
adjustable alarm contact and preferably 2 numbers duplex platinum resistance type
temperature detectors.

Motor body shall have two earthing points on opposite sides.

11 KV motors shall be offered with Separable Insulated Connector (SIC) as per
IEEE 386. The offered SIC terminations shall be provided with protective cover and
trifurcating sleeves. SIC termination kit shall be suitable for fault level of 25 KA for
0.17 seconds.

3.3 KV motors shall be offered with dust tight phase separated double walled
(metallic as well as insulated barrier) Terminal box. Suitable termination kit shall be
provided for the offered Terminal box. The offered Terminal Box shall be suitable for
fault level of 250 MVA for 0.12 sec. Removable gland plates of thickness 3 mm
(hot/cold rolled sheet steel) or 4 mm (non-magnetic material for single core cables)
shall be provided.

The spacing between gland plate & center of terminal stud shall be as per Table-I.

All motors shall be so designed that maximum inrush currents and locked rotor and
pullout torque developed by them at extreme voltage and frequency variations do
not endanger the motor and driven equipment.

The motors shall be suitable for bus transfer schemes provided on the 11kV, 3.3 kV
1415V systems without any injurious effect on its life.

For motors rated 2000 KW & above, neutral current transformers of PS class shall
be provided on each phase in a separate neutral terminal box.

The size and number of cables (for HT and LT motors) to be intimated to the
successful bidder during detailed engineering and the contractor shall provide
terminal box suitable for the same.
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CLAUSE NO.

TECHNICAL REQUIREMENTS

8.00.00

9.00.00

10.00.00

10.01.00

10.01.01

10.01.02

10.01.03

10.01.04

The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the
following (without any further tolerance) except for BFP motor.

(a) Below 110KW : 11.0

(b) From 110 KW & upto 200 KW : 9.0

(c) Above 200 KW & upto 1000KW : 10.0

(d) From 1001KW & upto 4000KW : 9.0

(e) Above 4000KW : 6 to0 6.5

CW motor shall be designed with minimum power factor of 0.8 at design duty point.
TYPE TEST

HT MOTORS

The contractor shall carry out the type tests as listed in this specification on the
equipment to be supplied under this contract. The bidder shall indicate the charges
for each of these type tests separately in the relevant schedule of Section - VII-
(BPS) and the same shall be considered for the evaluation of the bids. The type
tests charges shall be paid only for the test(s) actually conducted successfully under
this contract and upon certification by the employer’s engineer.

The type tests shall be carried out in presence of the employer’s representative, for
which minimum 15 days notice shall be given by the contractor. The contractor shall
obtain the employer’s approval for the type test procedure before conducting the
type test. The type test procedure shall clearly specify the test set—up, instruments to
be used, procedure, acceptance norms, recording of different parameters, interval of
recording, precautions to be taken etc. for the type test(s) to be carried out.

In case the contractor has conducted such specified type test(s) within last ten years
as on the date of bid opening, he may submit during detailed engineering the type
test reports to the employer for waival of conductance of such test(s). These reports
should be for the tests conducted on the equipment similar to those proposed to be
supplied under this contract and test(s) should have been either conducted at an
independent laboratory or should have been witnessed by a client. The employer
reserves the right to waive conducting of any or all the specified type test(s) under
this contract. In case type tests are waived, the type test charges shall not be
payable to the contractor.

Further the Contractor shall only submit the reports of the type tests as listed in
"LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED “and carried
out within last ten years from the date of bid opening. These reports should be for
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CLAUSE NO. TECHNICAL REQUIREMENTS

the test conducted on the equipment similar to those proposed to be supplied under

this contract and the test(s) should have been either conducted at an independent

laboratory or should have been witnessed by a client. However if the contractor is
not able to submit report of the type test(s) conducted within last ten years from the
date of bid opening, or in the case of type test report(s) are not found to be meeting
the specification requirements, the contractor shall conduct all such tests under this
contract at no additional cost to the employer either at third party lab or in presence
of client/ employer’s representative and submit the reports for approval.

10.01.05 LIST OF TYPE TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT

motor

(a) No load saturation and loss curves upto approximately 115% of rated voltage

(b) Measurement of noise at no load.

(c) Momentary excess torque test (subject to test bed constraint).

(d) Full load test (subject to test bed constraint)

(e) Temperature rise test at rated conditions. During heat run test, bearing
temp., winding temp., coolant flow and its temp. shall also be measured. In
case the temperature rise test is carried at load other than rated load,
specific approval for the test method and procedure is required to be
obtained. Wherever ETD's are provided, the temperature shall be measured
by ETD's also for the record purpose.

10.01.06 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of

HT motor

(a) Degree of protection test for the enclosure followed by IR, HV and no load
run test.

(b) Terminal box-fault level withstand test for each type of terminal box of HT
motors only.

(c) Lightning Impulse withstand test on the sample coil shall be as per clause no.
4.3 IEC-60034, part-15

(d) Surge-withstand test on interturn insulation shall be as per clause no. 4.2 of
IEC 60034, part-15
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CLAUSE NO.

TECHNICAL REQUIREMENTS

10.02.00

10.02.01

10.02.02

10.02.03

LT Motors

LT Motors supplied shall be of type tested design. During detailed engineering, the
contractor shall submit for employer’s approval the reports of all the type tests as
listed in this specification and carried out within last ten years from the date of bid
opening. These reports should be for the test conducted on the equipment similar to
those proposed to be supplied under this contract and the test(s) should have been
either conducted at an independent laboratory or should have been witnessed by a
client.

However if the contractor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test report(s)
are not found to be meeting the specification requirements, the contractor shall
conduct all such tests under this contract at no additional cost to the employer either
at third party lab or in presence of client/ employer’s representative and submit the
reports for approval.

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of
LT motor of above 50 KW only

1. Measurement of resistance of windings of stator and wound rotor.

2. No load test at rated voltage to determine input current power and speed

3. Open circuit voltage ratio of wound rotor motors ( in case of Slip ring motors)
4. Full load test to determine efficiency power factor and slip.

5. Temperature rise test.

6. Momentary excess torque test.

7. High voltage test.

8. Test for vibration severity of motor.

9. Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of this
section)

10. Test for degree of protection and

11. Over speed test.
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CLAUSE NO. TECHNICAL REQUIREMENTS
12. Type test reports for motors located in fuel oil area having flame proof
enclosures as per IS 2148 / IEC 60079-1

10.03.00 All acceptance and routine tests as per the specification and relevant standards shall
be carried out. Charges for these shall be deemed to be included in the equipment
price.

10.04.00 The type test reports once approved for any projects shall be treated as reference.
For subsequent projects of NTPC, an endorsement sheet will be furmished by the
manufacturer confirming similarity and “No design Change”. Minor changes if any
shall be highlighted on the endorsement sheet.

TABLE -
DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS
Motor MCR in KW Minimum distance between centre of
stud and gland plate in mm
UP to 3 KW As per manufacturer's practice.
Above 3 KW - upto 7 KW 85
Above 7 KW - upto 13 KW 115
Above 13 KW - upto 24 KW 167
Above 24 KW - upto 37 KW 196
Above 37 KW - upto 55 KW 249
Above 55 KW - upto 90 KW 277
Above 90 KW - upto 125 KW 331
Above 125 KW-upto 200 KW 203
For HT motors the distance between gland plate and the terminal studs shall not be
less than 500 mm.
PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:
NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with lugs
installed shall be as follows:
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CLAUSE NO. TECHNICAL REQUIREMENTS
Motor MCR in KW Clearance
UP to 110 KW 10mm
Above 110 KW and upto 150 KW 12.5mm
Above 150 KW 19mm
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CLAUSE NO. QUALITY ASSURANCE ]
NTPGC
MOTOR
TESTS/CHECKS
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Plates for stator frame, end Y Y Y Y |Y Y
shield, spider etc.
Shaft Y Y Y Y |Y Y Y
Magnetic Material Y Y Y Y Y
Rotor Copper/Aluminium Y Y Y Y Y Y
Stator copper Y Y Y Y Y Y
SC Ring Y Y Y Y |Y Y Y |Y
Insulating Material Y Y Y Y
Tubes, for Cooler Y Y Y Y |Y Y
Sleeve Bearing Y Y Y Y |Y Y
Stator/Rotor, Exciter Coils Y Y Y Y Y
Castings, stator frame, terminal Y Y Y Y |Y Y
box and bearing housing etc.
Fabrication & machining of Y Y Y Y |Y
stator, rotor, terminal box
Wound stator Y Y Y Y
Wound Exciter Y Y Y Y
Rotor complete Y Y Y
Exciter, Stator, Rotor, Terminal Y Y Y
Box assembly
Accessories, RTD, BTD,CT, Y Y Y
Space heater, antifriction
bearing, gaskets etc.
Complete Motor Y Y Y
Note: 1. This is an indicative list of tests/checks. The manufacture is to furnish a
detailed Quality Plan indicating the practices & Procedure followed
along with relevant supporting documents during QP finalization.
However, No QP for LT motor upto 50KW.
2. Additional routine tests for Flame proof motors shall be applicable as per
relevant standard
3. Makes of major bought out items for HT motors will be subject to NTPC
approval.
Y1 = for HT Motor / Machines only.
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Plates for stator frame,
end shield, spider etc.
Shaft
Magnetic Material Y Y
Rotor
Copper/Aluminium
Stator copper Y
SC Ring
Insulating Material Y
Tubes for Cooler Y
Sleeve Bearing Y
Stator/Rotor, Exciter
Coils
Castings, stator frame,
terminal box and
bearing housing etc.
Fabrication & machining
of stator, rotor, terminal
box
Wound stator
Wound Exciter
Rotor complete Y| Y
Exciter, Stator, Rotor,
Terminal Box assembly
Accessories, RTD,
BTD,CT, , Space heater,
antifriction bearing,
gaskets etc.

Complete Motor Y Y| Y Y1 Y
Note: 1. This is an indicative list of tests/checks. The manufacture is to furnish a detailed
Quality Plan indicating the practices & Procedure followed along with relevant
supporting documents during QP finalization. However, No QP for LT motor upto
S0KW.

2. Additional routine tests for Flame proof motors shall be applicable as per relevant

standard
3. Makes of major bought out items for HT motors will be subject to NTPC approval.
Y1 = for HT Motor / Machines only.
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GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
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LV MOTORS REV NO. : 00 DATE:28.01.10

SHEET : 1 OF 4
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2.0
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3.1

3.2

3.3

3.3.1
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INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors along
with all accessories for driving auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors.
CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

1S:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

IS: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement ofr rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechnical vibration of rotatinf electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements
Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any speed

with the minimum starting voltage shall be at least 10% higher than that of the driven equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

1) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

i) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
sutable fro mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto

bus transfer.

Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES
Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to IC-0141 or IC-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

Motors shall be designed with cooling fans suitable for both directions of rotation.
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Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class ‘F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
IS:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise statedin Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned
on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or VW & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space shall
be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size
given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.
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General
Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20K gs.
and above.

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per IS: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
c) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage.
i) Speed vs. time at rated voltage and minimum starting voltage.
iii) Torque vs. speed at rated voltage and minimum voltage.

For the motors with solid coupling the above curves 1), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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TITLE SPECIFICATION NO.
LV MOTORS VOLUME 1B
SECTION D
DATA SHEET-A REV NO. 00 DATE 01/10/2012
SHEET 1 OF 1
1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : <200KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Degree Of Protection (Indoor/Outdoor) IP54/IP55
5.0 Type of Cooling TEFC/CACA/TETV
6.0 Details of supply system
a) Rated voltage (with variation) 415V £ 10%
b) Rated frequency (withvariation) 50 Hz (Variation: +3% TO —5%)
c) Combined voltage & freq. variation 10%
d) System fault level at rated voltage 50 kA for 1 sec
e) Short time rating for terminal boxes
o 110kW & Above : 50 KA for 1 sec
(Breaker controlled)
o Below 110kW (SFU+ 50 KA for 0.20 sec.
Contactor controlled)
f) LV System grounding Solidly
7.0 Class of insulation Class ‘F’, with temp rise limited to class B.
(Refer clause 5.00.00 of Motors)
8.0 Minimum voltage for starting As per Customer Motor Spec (enclosed)
(As percentage of rated voltage)
9.0 Power cables data Shall be given during Detailed engg.
10.0 Earth Conductor Size & Material Shall be given during Detailed engg.
11.0 Space heater supply 240V, 10,50 Hz
12.0 Rating up to which Single phase motor Acceptable below 0.20 kW
13.0 Tests As per Customer motor spec. (enclosed)
14.0  Energy efficient/ Flame proof motor As per Customer spec. requirement

e Also detail Customer spec. for Motors to be referred as enclosed with spec.

e The requirements mentioned in Customer Motor Spec for Motors shall prevail in case
of conflict between the same and the corresponding requirements mentioned in
the Section C/ Section D/ Datasheet A

SRECIEICATION-NO-RE TC 424 162 A _AN04 DO/ N0
oo to ot Yo T TEVv—oT

—r ST OS Yoo T

336

329 of 890



TITLE SPECIFICATION NO.
MOTOR VOLUME B
SECTION D
DATA SHEET -C REV NO. 00 DATE 28.07.14
SHEET 1 OF 2

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B. Design and Performance Data
1 Frame size & type designation
2 Type of duty
3 Rated Voltage
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 c¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 Minimum permissible starting voltage
11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 Locked rotor current as percentage of FLC (including IS tolerance)
15 Torque

a) Starting

b) Maximum
16 Permissible temp rise at rated output over ambient temp & method
17 Noise level at 1.0 m (dB
18 Amplitude of vibration
19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

c) At 75% load
NAME OF VENDOR

REV.

NAME SIGNATURE DATE

SEAL
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TITLE SPECIFICATION NO.
MOTOR VOLUME B
SECTION D
DATA SHEET -C REV NO. 00 DATE 28.07.14
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
c) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone O/1/11
ii | Group ITA /1IB/1IC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > 55KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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