PIPING THICKNESS:
Pipes for sizes 200 NB & above shall confirm to IS: 3589 .

Tolerance as per code shall be applicable.

Nominal pipe Outside Diameter (mm) | Wall Thickness (mm)
Size (mm)
200 NB 219.1 6.3
250 NB 273 6.3
300 NB 323.9 6.3
350 NB 355.6 7.1
400 NB 406.4 7.1
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Supplier:

Client: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Document No: PE-V0-411-554-A208, Rev -01

DATA SHEETS FOR PIPES (Ventilation Systems) (150 NB & Below):

Make : As per Make List

Size : As Per Approved P& ID

Quantity : As Per Approved Layout

Design Code : Heavy Grade, IS: 1239 (Part-I) 2004

Material : GI (Galvanization as per IS 4736).

Dimensions : As per IS: 1239 (Part-I) 2004

Sizes (N.B) Out Side Dia Wall Thickness
(MM) (MIN) in MM (MAX) in MM (MM)

15 21 21.8 3.2
20 26.5 27.3 3.2
25 33.3 34.2 4.0
32 42.0 42.9 4.0
40 47.9 48.8 4.0
50 59.7 60.8 4.5
65 75.3 76.6 4.5
80 88.0 89.5 4.8
100 113.1 115.0 5.4
125 138.5 140.8 5.4
150 163.9 166.5 5.4

DATA SHEETS FOR PIPES (Vent Systems) (200 NB & Above):

Make : As per Make List

Size : As Per Approved P& ID

Quantity : As Per Approved Layout

Design Code : Heavy Grade, IS: 3589

Material : GIL

Dimensions : As per IS: 3589, Plain end or Bevel end

Page 349 of 563



DATA SHEETS FOR DRAIN & OVER FLOEW PIPES (Vent Systems):

Make : As per Make List

Size : As Per Approved P& ID

Quantity : As Per Approved Layout

Ref IS Standard : GI. Heavy Grade, IS: 1239 (Part-I) 2004
Material : GL
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PIPING THICKNESS:
Pipes for sizes 200 NB & above shall confirm to IS: 3589 .

Tolerance as per code shall be applicable.

Nominal pipe Outside Diameter (mm) | Wall Thickness (mm)
Size (mm)
200 NB 219.1 6.3
250 NB 273 6.3
300 NB 323.9 6.3
350 NB 355.6 7.1
400 NB 406.4 7.1

Page 351 of 563




Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Supplier:

Client: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Document No: PE-V0-411-553-A219, Rev -00

DATA SHEET - G.I. SHEETS (AC Systems)

1. General use : For ducting work
2. Sheet size (mm) : As Per Approved Drawings
3. Quantity ( approx.) sqm : As Per Approved Drawings
4. Gauge : 18G 20G 22 G & 24 G
S. Zinc coating : 180 gms/ Sq. meter
6. IS standard : IS 277
7. Make : AS PER APPROVED SUB VENDOR LIST .
Thickness of GI Sheet (mm) Larger Dimension of duct (mm)
0.63 mm (24G) up to 750 mm
0.80 mm (22G) 751 to 1500 mm
1.00 mm (20G) 1501 to 2250 mm
1.25 mm (18G) 2251 & above
NOTE :

*VELOCITY WILL BE AS PER DUCT LAYOUTS

*CONSTRUCTION OF DUCTS SHALL CONFORM TO IS: 655

*** TYPICAL DETAILS OF DUCT FABRICATION, SUPPORT AND ERECTION WILL BE AS PER DOC NO-
PE-V0-411-553-A509
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Supplier:

Client: TELANGANA STATE POWER GENERATION CORPORATION LIMITED

Document No: PE-V0-411-554-A209, Rev -00

DATA SHEET - G.I. SHEETS (VENT Systems)

1. General use

2. Sheet size (mm)
3. Quantity ( approx.) sqm

4. Gauge

S. Zinc coating

6. IS standard

7. Make

For ducting work

As Per Approved Drawings
As Per Approved Drawings

18G 20G 22G & 24 G

180 gms/ Sq. meter

IS 277

AS PER APPROVED SUB VENDOR LIST

Thickness of GI Sheet (mm)

Larger Dimension of duct (mm)

0.63 mm (24G)

up to 750 mm

0.80 mm (22G) 751 to 1500 mm
1.00 mm (20G) 1501 to 2250 mm
1.25 mm (18G) 2251 & above

NOTE: For Battery Room Ducting : MS Ducting with epoxy painting on both sides.
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DRAVING No. T = =

108V-£Ce-TT9-0A-Hd

NN

(AIR COOLED)

I H CONDENSING UNIT H H

NSNS

CONDENSING UNIT
(AIR COOLED) H

FRESH AR FAN WITH
PREFILTER, FINE FILTER,
DAMPER, COWL, WITH
BIRD SCREEN

INTERNAL REFRIGERANT
PIPING SHALL BE DONE
AT MANUFACTURER FACTORY

\PRECISION UNIT
15.0TR

(AIR COOLED)

H CONDENSING UNIT H H

CONDENSING UNIT
(AIR COOLED) H

INTERNAL REFRIGERANT
PIPING SHALL BE DONE
AT MANUFACTURER FACTORY

SUPPLY
AIR DUCT

5600

\PRECISION UNIT
15.0TR

(AIR COOLED)

H CONDENSING UNIT H H

CONDENSING UNIT
(AIR COOLED) H

5/8" O.DEu.LL\QU\D LNE

INTERNAL REFRIGERANT
PIPING SHALL BE DONE
AT MANUFACTURER FACTORY

SUPPLY
AIR DUCT

\PRECISION UNIT
15

LEGEND:

BALL VALVE

CATCH ALL DRIER

THERMOSTATIC BULB

EXPANSION VALVE

HOT GAS SUCTION LINE.

LIQUID LINE

15.0TR x 3NOS.(2NOS. WORKING+1NO. STAND-BY) PRECISION AC H

vvy

MOTORIZED
FIRE-DAMPER

QKBO144080

MOTORIZED i
FIRE-DAMPER>[£

Ad
AIR _CONDITIONED SPACE

A

SCHEMATIC FOR AIR COOLED PRECISION AIR CONDITIONERS I

FOR ESP BUILDING 1&2 (3Nos. 2W+1S)

EOUIPMENT DETAILS

ACQUITTAL CAPACITY

QTY.

NOMINAL CAPACITY

NOTES:—

1) SUCTION LINE AND LIQUID LINE SHALL BE COPPER PIPE AS PER SPECS.
2) DRAIN LINE TO BE PROVIDED UPTO NEAREST DRAIN POINT WITHIN PAC ROOM.| ||

15 TR

3

NOS.

18 TR

CUSTOMER

TELANGANA STATE POWER GENERATION K
CORPORATION LTD.

CUSTOMER'S

CONSULTANT DESEIN PRIVATE LIMITED

PROJECT & 4 x 270 MW BHADRADRI TPS
AT MANUGURU, KHAMMAM DISTRICT, TELANGANA

BHARAT HEAVY ELECTRICALS LTD. H

()
Bffn

P ECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA, (UF)

Page 358 o

fa¥at
1 00O

17.00.18

REVISED AS PER DESEN COMNENTS

012,17

FIRST SUBMISSION

| |
P&I DIAGRAN_FOR AC SYSTEM AC Igrq o, PE—VO-411-553-AB01 |

RV 0| DN

REWRKS

Gar| PLANT — 7 ESP 1 & 2 ‘

Tonr- s Jorrror | mev 5
; e

- vz




oT

T T T 7T

T T T
00 A3 [c 40 zL33ns| SN - 3o 7 =

O

GNY_ 13040 NOINOINEV SONIId * SN T ] oy awa
50SV—F35—117—ON—3d _ON Biq] Sno0¥ ONY SINGAID3 "oNdid “oNLona TN EESE]
= a NOSSHEnS 1S4 ioos| v

no's 0sL s 051 NS osg
Wo's 001 ONSI 001 ONSI |wuwosz-00)
WSZ SX0GX05 %01 | wwog-0g

(dn) "YAION - X0V P wu
LNIW39YNYW SNIMFINIONT LOT0Nd sﬁ*& noe SXorxoy 0! hid

H0I03S ¥IM0d 1404dNS [ TINNYHO/T19NY

LOATH LAVEH 1Y DS EETVE] IVLNOZINOH TINNYHO (aN)

30NVISIa 40 37iS | /SA0Y 40 3ZIS| 3ZIS 3did

VNVONVIZL '1OIJ1SId WVAAVEN ‘NHADANVA LV

Sdl IMAVIAVHE MW 048 X 7

Lozroud

AILINIT ILVAIYd NIASTA

s
B | Lnviarsnoa
s M3N0LSND

“0LT NOILVMOd¥03
NOLLVIINAD JAMOd HLVIS VNVONVTAL

@ + yanoisna

73HE A8 030IN0¥d 38 OL S3did TVNM3LX3 ¥04 1d0ddNS AdVAIND ‘L

S3ION

NVD dHA

NI ANOd Hd OL DNIAAVTIO % NOILLVINSNI

ANIL 40 LNIOd ANV LV JUNHdO Hd
00 {TOHNVW LVHL OS AVM V HONS

ONIOOV1) 133HS WNNINMY 942

30V44NS TYNHILX3 3HL ¥3A0 (30IA0Md 38
TIVHS SINIOM TIV LV G3HOILS AR3d0¥d ONIOY1D
133HS "WV "O¥Z ONIddYdM ¥3LdV

“NOILYINSNI 3HL 40 SNOILLYYd 378\

38 TIVHS NOLLYINSNI 3HL "NVL NO S3I

Y¥38ENY JUILN 030¥4 104 "V MHL wwgp

NOLLVINSNI MNVL NOISNVdXHd HdAL NHdO SN 40 TMIVLHd

|
v
I
JNVL NOISNVdX3

v
HIIM _

A ,

IVAON3Y ANV DILVIS 3HL NIIMI3E

V3S ¥OdVA 40 ALINNILNOD NIVINIWA OL N3MYL 38 TIVHS 34O ¥3dO¥d ‘ININIOVIdI

ANV TVAONIY ASV3 LINY3d OL INIWAINDI 3HL ONNOYY ¥3HIIIOL 31708 38 TIVHS HOHM
'SIX0E WLIN 13IHS WANIKNTY 9¥Z NI NOLYINSNI HL ONISYONI A8 03AIHOV 38 TIWHS SHL
“NOILYINSNI 3HL OL 39YAVO WNWININ HUM TYAON3Y 3LVLNIOVS OL S¥Y HONS Q3Nddv

HOLYH % S¥3A00 NOLLD3ASNI TV

I¥0ddNS ddid 40 TTAVL

T TV TSN 0 VT TOSa0s W00 T

%0078 N3000

NUNIRE R
[X1ddns ¥31vM GITIRD-

S3did WOIL3A ¥04

o 3EEnY
214 90 oL B0z
A4 L3550 1 WL 9

25 344 3105 01
0w 14 94 WL 8

344 390

AINO SdNNd dHLVM THTIIHD 04

“NOUYINSNI 3HL 40 SNOILILYYd JTBVAONZM (NY DILVIS 3HL NIIMII8
TV3S YOdVA 4O ALINNUNOD NIVINIVA OL N3XVL 38 TVHS 3:v) ¥3dOMd “ININIOVIdRy

ANV TVAON3Y ASY3 LIN¥3d OL IN3WdINO3 3HL ONNO¥Y ¥3HI390L Q3L108 38 TIVHS HOIHM
'SIX08 WIIN LIIHS NNNINNTY 9¥Z NI NOLLYINSNI 3HL ONISYONI A8 QIAIHOV 38 TIVHS SHL

“NOUYINSNI 3HL OL 39VAVQ WNAININ HLM TVAON3Y 3LVIMIQv4 OL S¥ HONS Q3Nddv

38 TIVHS NOLVINSNI 3HL "SIINY1S % ONISVD dANd NO S3HOLYH B S¥3A0D NOILDIJSNI TV

NOILVINSNI dANd A0 TIVLHd

ONIGOYID 133HS WANINNTY 9¥Z HLM
M3AENY FNELN 30¥4 04 "V "MHL WWee

|
I v .
> [N
v N
s
v . =
9 ! 9| yos 10 oms zz L
o] 7 g \
q q
q 7 el
o | £
q q o
= b
= s
q ar
a aq L
q q
4 \Asi
|
a a
q q
q g
a I q
oJoZo_o-0-0-0Zg-d

ONIOY10 04 133HS v 97|
“wwpg HUMQ3HSING 8Y1S/TI0Y|
SULIN 030%4 7104 1]

Sdiind ¥ SIATVA 0

I
1nds 20404 KUIMCIHSING BYISTTION 3ddNvEa| 80
W IE4) SWELIN 030v4 04 v
TR
S0ONGGVD THEAO W ISV
wigg | ANSFEOONGS HL WNZL 3 HS| Fasino)| .o
S NDOH Hl GSHSN O
|anausiT0d 030NVe3 Aurtvo 41| ONIdId WILYM QITIHO
i ONIGAYI0 504 133HS 17 97| (aisi
| ooy 2] ONidld ¥aLvm aaTiHo | 0
SSINYOIHL| VINILYI NOLYINSNI NOLLYOITddY oN 1S

STIVLAQ NOLLVINSNT

SVL3Id NOILYINSNI JILSNOJV

'ab3y SY 100 40 3IVAINS 3AISNI
INSIHAY

NOILYY04Y3d Z0E HLIM
133HS 'V GILV4043d HLM Q3HSINIA “8¥1S/TI0Y
SN/9X 2€ MHL W 21 / T00M SSY19 G3ANOE NIS3Y

10NA 133HS T331S A0

TJONT30_NO¥I 180ddNS ONIdid ¥3LVM
dN-DIVA/FISNIANOT 40 STVIZA
TANNVHO/JTONY——_ —— T

bl

172 F19NY,

NdNLZY B
A1ddNS ¥ILYM N0

ONII33 WO¥4 1d0ddNnS
ONIdid ¥3IVA Q3TTHY 40 STVI30

e 359 of 563

W/ 1INNVHO/ITONY——_|

3018 N3Q00)

SHATVA 40 SHJAL SHHLO dO0dA

A

RERERERRE,

BN

XRBELRRIRA

O

IATVA 3LV

W3S ¥OdVA 40
ANV WAONIY ASV3 LINd3d OL ININJIND3 3HL 0

TR

SRRRRRRIKIIAL

“NOLYINSNI 3HL 40 SNOILILY¥VA F18YAONIY ONV OILVLS 3HL NIIML3E
INNIINOD NIVINIVA OL N3XVL 38 TIVHS 3u¥0 ¥3dO¥d “IN3N3IVd3y

‘S3X08 WIIN LIIHS WNNINMTY 9¥Z NI NOLYINSNI 3HL ONISYONI A8 QIAIHOV 38 TIVHS SIHL
NOLLYINSNI 3HL OL 3OV WNAINIA HLM TYAON3N 3IVAIOVS OL S¥ HINS Q3Nddv
38 TIVHS NOLYINSNI 3HL "SIINVIS & IATVA NO SIHOIVH #® SYIA0D NOLLOIJSNI TV

TUEI'TddV ¥d OI HWVS HHI "WATVA HILVD ¥0d SI NMOHS STIVIHT HHIL)
A'INO SHATVA HUNIT dHLVM QUTIIHD d0d NOILVINSNI HATVA 40 'TIVLHA

[e)er

ONIOOY1D 133HS ANNINNTY OFZ HLIM
¥38ENY FTRUN Q30V4 1104 "IV "MHL wiwie

INNO¥Y H3HI3O0L (31108 38 TIVHS HOHM

t) 4004/¥0074 NO 1[40ddnS
ONIdId g3IVA Q3TTIHY 40 STVI3d

10nd 133HS 1331 3(0/
‘0b3Y SV 10N 40 32v44NS 3dISINO
INSIHAY

INIOP NOLYINSNI

(q30v4 04 W)
SN/9M ¥T HHL WA +T
J00M SSY19 GIONOE NISIY

STVL3I0 NOILYINSNI TYNY3HL

4004\¥0014
00y 4008 \¥0074
(13H8)3LY1d ¥
4004\40014 400¥\¥00T4 'S "A4H9X05 _(1aHe»io0Te
00 00y (M2S)I1ONV 06XGL 004 (Hoss
(13HE)31v1d (13Hao018
SN AYI9X0S *9'9'd (H)os !t dNY10-N dNY10-n
(WPS)319NY %0078 N3GOOM %3078 N3GOOM
0GXGL-
NYNL3Y Alddns NYnL3Y Alddns
YILYM ¥ISNIANOD dILVM ¥ISNIANOD ¥3LVA Q3TH ¥ILVM OITIHO
PNANT00/AVIATIVM NO 1H0ddNS @ (SA)NRTT05/AVIETIVA NG 190ddnS
3NIdId 3VA QITTHD 30 STVIIa SNIdid g3IVA ¥ISNIANOI 30 STVIIA
avid .z/
SYINLSVA HOHON
Va=
.
7/ @ -
?xmv._uzz%u\ TN (MBS)IINNVHO/TTONY-
078 N3G0oM—§ %9078 N3doo
INN100/7TVM WN100/1TVM o
N¥NLIY - Addns ¥3IVM ¥ISNIANO:
A1ddNS ¥ILVM QITIHO dWY19-N AUV1d ST dANV10-N 3UV1d SN

[ PE-vo-411-553-a509

ON_onivaa




oT T 7T T T oT T T T i3

[ vc EESIG uor?mxm SN Lki @ | aw wouans Nouvouevs o Sy 0 fov A
W 605Y—£95—LLy—OA—3d__‘ON baq| SN0 W &b Mwwh oy el [—— i
STVLIIQ d3dAVA o3LLMNdS
s I a0y d3LLdS
LNIWIDOVNYW ONIYIINIONT LOFr0¥d
b P - NOILO3NNOD LONd INIOF 30NV
VNVONVIZL "LOIMLSIA WYWWVIDL ‘NdNHANVIA IV
SdL THAVIAVHE MW 042 X ¥ 103r0Nd
— |
TILINIT ILVAIN NIZSIA [C_wo) Lmzu%oiw%w W $°¢ -0Sc¢ eroqy
“ULT NOILVIOd¥0D w ¢ 0Gzz -01 dn
NOLLVNANTD ¥EMOd HLVIS VNVONVIZL . wanoisno R RNETHIRES 30upys)q poddng |l
13HE A8 Q3AINO¥d 38 0L S3did TYNY3LX3 304 1¥0ddNS AYVAINd L
=T S3ION A
FONV S I
STVL3A L¥0ddNS 10Na 1vOILY3A TVOIdAL z/
[ o)
NOILYINNOD FTONV S'IAl INNOXININOVXININOY : 0522 01 T00T (003y 9¥) 0 0L O 05O
dI1S 13)D0d YO dI1S S ¥ve ‘IAIM IASS * 000T 01009 ONIQVME FHL INIXI4
dI1S S HO JAINA ‘LIND0d IAIM WINST © 009 0LdN ¥04 @3SN 13A3Y ¢ wW'wg
ml SLINIOf 3SHIASNYYL 40 3dAL AN 3QIS 394V 1ond <0, WA 335
‘SMOT104 39 TIVHS SINIOr 3ISHIASNVYL 40 3dAL IHL AAQOmm mS ONIOVYHE "MHLEXGZXGZ 13YSY9 WY04
I $110 19 DIp WWgl— 2A0Q0 puo LOGL (2 VAYESSONO HO V38 AVOIN HHL 9 I
N N $10g 9 PIP WWOL — 005k ©1 1001 (9 o
N 1ona 001
\ S310Q |9 DIp wwipl — wwQoolL 93dn (o
a0y sSW——— L VIO 40
Y3NLSY S JOHONY _ I
H NWL\; avis 00 :Q: 1v13d
L W EXOPXOY - — 13NSV9 W04
1onad sso X R 0 N 4 !
AINIOM JTONV SW N MHOINHHL B L
N N
NOILONIISNOD MOd T3 TIVINS

©
Yo
,.m o
(@]
O

ol WoJl wo o ST VTR0 SN0 : % .
200 T OB [ogre.ums i s Bl | o gy 20000 B W 1677 I .

S
(quiol WoJ} WO 09) | g wucyce fi sois | sve, i 50 . : & t
e ww 0] "wud
91Uy SN WEXO X0 iasood wwor' 50 913 FIONY S _WWexgpxay 0¢ 05¢¢ 9 L0GL
®7@C< SN WWSXOpX0d yva EEQ%%&@%%&W% z%<%zﬁo&%zm% a4 ‘WW Q0G| 01 "Ww 100l NIAWWOOL 40 /M =1 SYINYOD TV
H L3400d Wwoy' YO 914 JIONV S WWEXOyXay NO SWv3s (0034 sv) 9 0L 9 00z@

S3¥INII WG'C NO SINIOP 1108 sw'w9 Y04 F0H ¢ wwg

9
8]
8)
9lbuy S WWEXGZXGE e B B A ‘ww 000l o3 rww G/
)
9
)

S34INII WG'C NO SINIOP

SIS ¥¥8 WWSZ ¥0 13H00d WUISE IANA-S " 7 VIYESSOND ¥O QV3E
144 ‘Ww 06/, 0} "9 , - *1

BIBUY SN WUWEXGEXST | g in g wuicz wo 134004 e oS INOP diS S TYOILIA
I 3NON Q313 30 S w8 0 100d ames | O WW 009 0LdN + T g01 8. WI3d i
MYIHG—-SS0HO SIUINIO N GZ NO drS—S/13%00d WNGZ 124 ‘W 00¢ 0ldn mo%&wﬁmmz,\ !
133HS (ww u1) 1onp
ONIOVEE | ) \jor 34IASNVAL 0 3dAL | 40 MHL Jo apis jsabue TR (OSZ~0) 3T s, O3 om0

H GG9-Sl d3dd SV NOILONYLSNOD 10NA dVTINONVYLO3d —— | 8. 30 33 L

- MOGT13 SNIAvY QYVANYIS

AY3S 1oNd
INIOP dI1S S, TVINIZIYOH 1 i
0522 ~ 0 Sy
! » 303 .Y, 1vI3a
—_— N
[l J — vI3d S M
AY3S J3A0049
Q , SWRUESSOND O OVIE— g S, QINNIH o 30 38

0 - vlad I

PE-V0-411-553-A509
T I T T T T T o g 3 1 ON oNivsa




1 T 1

523 1 T T

0 'A3d

T i
L 40 Li3aks| N - Iws | s

LOPV—¥SS—LI¥—0A—3d

“ON 60|/ 9MoNG 40 NOLVINSN “NOLLOZ3 / 140ddns

NOUD3H3 3did SINZNAIND3 % SNidid

/ ONIAVQ NOLLYORYS 100 'SIORQ. NWOIdAL

(dil) VUION
LN3N3OVNYI ONI3INIONI 1O3r0¥d
¥0L03S d3IMOd

L

I VT
NS

30 | NOIS| 3|

SR

ON AR

nff.

VNVONVTIL ‘LOIJLSIA WVWAVHA ‘NINIANVIA LV

SdlL TdAVIAVHE MW 042 X ¥

103r0¥d

QILINIT JLVAINd NIISIA

@ INVLINSNOD
SHINOLSND

180ddNS 1ONQ IVINOZIJOH WOIdAL

130ddNS 1ONG——

NVEd TIALS DNILSIXd WOdd NEMV.L
1¥0ddns LoNd 40 TIVIId "dAL

NOILVYINTD ¥IMOd HLVLS VNVONVIIL

"ALT NOLLVIOdY0D

&

* MINOLSNO

T

JINLONYLS

NANTOO ONILSIX3 WOu4

1¥0ddnS 10nd TVINOZIYOH TvOIdAL

Juu\ﬁ

WNDOSZZ 3ZIS 1ONd 3A08Y ¥04 SX0SX0S VS|

ONMI30/300

WWO0SZZ 3ZIS 10Na 3A0BY ¥04 91800y
WNOSZZ 3ZIS 10NnAa OL dN ¥04 01400y

WNOSZZ 3ZIS 1ONA OL dN ¥04 £X0¥*Q¥ VSI

HIGNIW 133LS HLIM
03073M Lv3TO I1ONV
‘97 00} ‘€X0¥XQY VS|

iiu\ﬁ

ansi

10NQ———

39NV14 ONINIOP

STIVL3d L40ddNS LONA TVOILY3IA 1VOIdAL

19Na 59| LW £X0bX0Y [ona s
N INIOT FTONV SA N

SO

\ \
N

\

IFEHE 1D

STVLIA INIOM ANV ONIXI4 LONQ TVOIJAL i Gamsae s TIvis SEoN)

STVI3A d3dWVa d3LL1dS
Q0¥ ¥31LMdS

§3dAVA ¥3LINdS

&

30314 Lona

30314 Lonad

INIOYHE

// 39NV14 ONINIOP

@
@

_/

ONIOVHE

1ond

ﬂozj/

)0 [9 DIp Wlig|— arogo pud 10GL (0
$)j0g [9 DIp WWol — 005l ©3 100} (9
SHOg 9 PP WwQL — WwpQOL 03dn (P

a0y SW—————

00l 1500

S3dId TVOILM3IA d04
T 319NV 'SW A A= T
o 1H04dNS 1904 190ddnS 9001 WaldhL
g
<] FovEs——,
£
H s o5
~N 1ona
1%
3
2
a 325 304 30 105 01
A 344 78
wiol wol] wo ey ST N0 SRS .
m,%,é Ciboroc Looffi5 81 5B, S | O 81 or08 B Wl 1677
ulol woJdl wo . .
100y S ek o] ko Al S SRR | 9 07 |ww 057 o) ww 10|
SINID WSZ NO ONRDYONT:
31BUY SN WUEXOPX0 [pod B o 'l SIS M8 mear | 9 gz |'WW 00G) ©} ‘Ww 100l
SIYINID WG'Z NO SINIOr . .
E@C( mE EEM»XWNXWN SdNS ¥V WWSZ ¥0 13NI0d E,mmum.m“.ﬁnmm O NN ww DOOﬁ Oy ww ﬁON
'SFYINID WGZ NO SINIOr N N
E@C( WE EEM»XDNXDN SdNS  ¥VB WWGZ Y0 13%I0d E:m_muNumM.ﬁcmm O ¢N ww ODN Ow CLC.:‘O@
SYINID WS'Z NO SINIOP o
MZOZ Q39NVY 30 SdNS ¥VE ¥0 1IN0 ‘IANRA-S O ¢N wu OD@ OHQD
MYIYE-SS0HD SRINI N §Z NO dS-S/LD0d WASZ | ) 47 ‘ww 00¢ 0ldn
133HS (W ur) Jonp
ONIOvHg INIOr 3SHIASNYYHL 40 IdAL 40 MHL 40 8pjs jsabie

GG9-SI ¥3d SV NOILONYLSNOD 10NAd dVINONVLO3d

NOILOINNOD HONVHE .06

NIW WWool 40 ¥/M = 1

.

10n@ NIvA

NOILONYLSNOD MOHT3 TIVAS

SYINYOQ TIV
NO SWy3s

AV3YESSOND MO av3e

INIOP_dIS S, IVOLLY3A
404 .8, 1v1id

AV3S 10nd

0sez ~ 0

J — 7v13d

avis 00y

(ao3y sv)
¥04 03SN 13A3y

L vId 40

9 0L O 052
ONIQVNE JHL ONIXI3

(‘003 SV) ONIOVYE MHLEXSZXST
AV3ESSOYI YO av38

NOILOINNOO 10Na LINIOr 3FONV14

$ wuwg

YINLSVS YOHONY

STIVI3a NOILYINSNI TYWI3HL

10Na 133HS T33LS AW9

"0b3¥ S 10Na 40 30v4dNS_3aISLNO
JNSIHAY

INIOM NOLYINSNI

133HS 19 "08¢ HIIM

ONIAAY1D TIVY3A0 #® ¥3LSYd

IN3N3O ONVS “MHL WWZI

‘HSIN MM NINOIHD *133HS
IN3HIAT0d "900S HLIM (343NOJ
INFYALSATOH G3ANVAXT "WWSZ

(a034 sv)

MOg13 SNIAvY QUVANYIS

0 — Iivi3d
VIS d3A0049

AARIZE

INIOF dI1S S, WIN3ZI4OH
d04 .V, Tv1id

9 0L 0 0020
1708 swrwg ¥04 JI0H ¢ wwg|

. 1v13d

(xvw)oorz

JONVIS ON

Ior

W 47 -05Z¢ #roqy
W ¢ 05z —oy dn
aoupjsig poddng |1

1345V Y04
MAIN HHL wuig

“0034 SV

39NV FIONY

0SZ~0) dNis .S, G3AN3H 13na

/-

.0, W30 33

1IASVD Y
AN HHL W

8, I3 335
dIs 40 H

Page 361 of 563

WIESSOYD HO cﬁm\; S .S, 03NN3H

/,,«. W30 335

T 3T T T T

T T

1

[ PE-VO-411-554-A401

N ONIYHO




Page 362 of 563

[ 14 LYI40NddV SV DL 30 NOLLYIHIBIA : A
L SSINLIM : M
WHO4H3d - ¢
Nag RETT I
= “HINddNS NIVIN * D)
HOONIA BNS / BIENLIVINNYIN - WL
)
NOUVININNOO0 H3N4dNS AB 0I0MTINI TVIDNISSS HLIM QIHILNITIE3A00TY | ON3DT] Janddng uieA mayddnsans fianpenueN
SIUDUNIOP %
Al A]A VD pady YD 1o mbay vE
A m|a]a ol Ws meg Amig pady ERE-.:_ %00t jensIA Jofew agisay uguieg £E
’ AL 51 scle IRl
Al m|d]r o s rieg [Asug pady PO foun WNLAINBIW PUT [BNSIA few JWeLIY PURLOANIUAUO Mquassy TE
Ppow "
Al ™ |d]n ] 0K T/T v dBexEe) ON ol %001 1y sanean Jofey 1oy oBesean| yueg joysag iy saiem | TE
uopaadsu] jeuy E
wopury | wopuey acurieaddy :
20w,
Al m]a]n ] LORENU WEANITY %ot x0T PIAam U0 140 aofew WG RAENS| s g v
woeyL g
Alm|ala]l m Suumesg parosddy %0l | %001 nousntesyy pueRnny | Jolewy | it Buiseyjouoneuges | EC
A Alda]n i Suimesg pasosddy wopues 1e (L e T sofew Jumy yidun UOINING Y Tt
VN B AN
Al alalal Rumesq pasosddy wopuei 1e reuonuAwIg ofen s T
uondediu) ssasaud-u) [ 4
A d B IVL ] 1a0ys wieQ § Sumelq pasciddy wopuri W ensA Joun enTiA aEToN 1
1ways eyeg 1§ Iumesg paosddy 1921|194 Arids so) pursg R
i : ML o e paepuess jeusiew wesaey i uopesgaA LS, | ol ey 7 [euonuaung| g JIpERH 40 3C1d L
OTQURIG
A A /e 129yt nieq g Buimeag pasoiddy Wi VOREIYLIAJL ofew [eudisUaWNG ' [N aaﬁihl £
s Ee g x
AL A|A]AM 2 sod 5% prepURIS [RUSIEW WEANDY v/t isa) puag acley 1L (O —o0— 4
A AlAa]a au l.;..-iadus D} 4 /T UORENUIA ) S Jampenuepy | solew vosodwod EHWHD| 1S 49 /SN 11
| jeaiew ey T
o ot 6 ] 73 9 5 ¥ £ z 1
N1 o W] | L )
pioday woN vonesdg
SHUYW3Y louaty i { P o a3 o sdhy wep = " ous
LT VNIV NOLLYILLNIA  WALSAS aNns]
LBLOJLL (A ON WeuO) u_..wﬁr,_o“i 133HS VIVO QIADUIAY Wid 5V : TIOOW
wagihg uopenuag | aleying 0:oNAy LINN NOLLWEL Hi AHVLIND [ EIHSYM BIYV | WALl
ddl 14avHavHe (MW 022Xt 200V-7S5-4Lp-0N-
DWMEW uoz-& NVId ALIYND SNIBNLVINNYIN




Iuﬂw.f__ nl

W)

ou JEuLo g
= ? Ve Yol = J1VOIE1LH3D LSTL ¥IUNLOVANNYIN : DLW
\ A~ o \\ QHODIY TYNYILNI - ¥l
Q\m ~ SSINLIM ‘M
| - < SLHOJ3Y 40 NOLLYOIHIN3A ‘A
fo [ — WHO4¥3d :d
< . T3HE -LNVLINSNOD AH3NMO ‘0
- MES-/HOLOVHLNOD 2
HOLOVHINOD SNSAHIHNLOVANNYN W
HANAOAT
TVES ¥ ALNMOHLNY ONIAOUddY 40 NDIS ¥ VN NDIS ANV TVIS ¥THNLOVANNYIN
SBOIE Paulyorw = -
eoyI 60/00:dI sofeiy
o jno pated A | A | d LON ‘0N 2INPagtid 1531 TIdM %001 140 ¥ Q aoepns
29 [[eys Ldd pauIyoeW U |d]
od Ja|jedw ¥
Z 210U aag AlA| d m.w_ucww.m €919 0¥6L OSI or6L OSI %00L Buouejeg [eanu Buouejeg oiweuiq e ac
. diySUBUIOM
| =] d ‘Big idm ‘Big Ndm %00L [ensIp Jofe ® Usiul4 aoeung
&l ‘Buwingaq ‘Buiuealy
-1-]4a Al 610 M 610 UM %004 | wewasesyy | oleyy suosuawig Al piiingll T
uoljoadsul ssadoJd u) 0oe
- Bug ¥oaya sbury
Jads |eusiew yojeg sod .
Al A| d | eeoyueo pddy feays [Ed1WBYD [eanun seap ¢ sbuidnog o 8
soueyduiod WeAdjey eeq piddy | POWESE | 5 eoueyoen R Ren 'S3A09IS RS
» (1wejeq eoepNS GNG)
d | wodey In 200 di 88EY WLSY % 001 Wwog< Yeys | (eanud
1030000 1N Yeys jo 1sa) dosenin SBuny
auop eq ||eys 1q = ¥o0u0 Jeap) g sbuidnog A
Bunsa) ¥oaYyo uay] ‘0ads [euajep yoeq 4 ‘sanaalg Yeys 'syeys
AlA]| d pddy neeys [e2lwey |eanun
8jqe|ieAe Jou 8ie 9| oUW uensjey ! ajdweg | [B21WBYD) B [BIIUEYIB
Diia100 0860 U] ejeq ‘piddy 9 [EOIUBYDD
= d ¥ S5 dS-SSW % 001 —— [2onuD [ensip o
auop aq ||eys 610 ased dwnd ‘xog
Bunsaey xoey2 uay) ‘oads |[eusiepy [eaiwayn salyadoid Buynms *siajjadw 'L
aigeyesejouare gy (A A | d OLW JueAo|eY P iotas | ot | preoweusen | MO | eowieyo 3 reoweuoon 'Buised dwng
paje|auod ased u|
jeuse mey | 0'L
I 01 6 8 L 9 S 14 £ [ I
@I0DTd ERELR]
O|(D| W 10 SIWRION LINAWNO0d 40 ADFHD NOLLVIHdO ‘ON
SNAVATYE | AONAOV | LVINYOd | HGONV.LIADOV | AONTYILTH | WNLYNO 40ddAL | SSYID SOLLSIMALVEVHD | ®  LNANOJWOD “18
Jaiddng 0ZE/001 M 1epol BIPUL "4 "€0010C
‘0 0 .
W (s100uibu3 ysejoipAH) Tidm |ans .__zw”“ L8TO/LT/A N qor LRI ‘PO MO
| enddng| k60| @ea| o c-aey 355 T 10038 sV
73H8 /P17 uonesodiod E00V | dINNd "IVINOZIYOH payury Tiam EM)
uonesduan lamod ajeys euebuaja) Jawoysny -46S-LL#-0A-3d ‘ON dYD NV Td ALITYNO ONIINLOVANNYIN &

Page 363 of 563



Ol JRILLIC ] . N ..
[\ A= & Qe ) N

F—

TVHS % ALMOHLNY ONIAOYddY 40 NDIS % JIVN

NDIS NV TVIS ¥TANLOVANNVIN

31VOI41LH30 LS3L HIHUNLOVANNYIA - DL
QHOO3Y TYNHILNI - HI

SSANLIM ‘M

S1¥0d3Y 40 NOILLYIIIE3A ‘A

WHO443d 'd

13H8 -LNVYLINSNOD AH3INMO 0
MES-HOLOVHLINOD D

HOLOVHLNOD 8NSAHIYNLOVANNYW ‘W
ANAOIT

e ainjop sefadw) s g g QO aliedwi s| @ aseum 9>g/qQ jo ased ul Buoueleg aueld omL ® 9<g/g Jo 8sed ul Bupuejeg aueld abuis—iajjedw) jo Buoueleg olweukg g

‘pasapio Ji saseds Joj ejqedydde osie si dyD SIYL L

‘S310N
=l (= dis 520 dl aInpasold
d | buppeq | ouampesois | idmied sy %001 IoRSIA Jolen Bugexad sauossa00y i
. — "BEL'Z6 IM ainpeodid » dung ejeidwon
= ‘ouainpacold | idM Jod sy %001 [ensip Jolew Bunuiey
uoj deg e s1s8] Jaipeg sjualwnooq
A | M| d|weuewndog | gl ol g, | JO SOIBIGLED %001 SpI0oaY Jofeyy VO JO Mmaina) dwnd ejejdwo) v'e
YO [euld jsal g Buryoayo piooay
ode. g
yodal iesa) g JEB) g JEaM ies) [BLLLOUQE JO BSED .
Bl oS A M d | sadug | seam anpun oy anpun oy % 004 [ENSIA 12203 g eampayo oy duls | uiise) eoueuuopay £t
Joye 1se) duig
A lMm|d t,_..ucm_mw_m_ 5%&( Bmug pauddy N_mmh_r_m suoisuawiqg lolewy Juswainseap uolsuaLiq [|e4eA0 Ze
uoday . k . . Jjojow doys
gz 19 9066 ainpadoid 3dAL 1sa) uolj2IqIA ‘3SION 'd dard e .
PERTRIBL | AL M) | suetiopey | OSITHO | 1s8Lidm ¥3di | eovewioyed | ™I | sap NSADHIAD | el enemopey | ¢
__ _ : uolijoadsuj jeuld | 0'¢
uipg- uoneIng 40 | uode abeyes o anpsacsd Bunsa eanu ssaujybi)| yea SHEd anssgug vz
musxstieiser [N A 9| isa) oiphn el oo 18] TIdM %001 el feon0 HOLL X897 j0150) 0IpAH
|
SBAIE POUILOBLL [

CRIINT 60/00:d! 8BNS 3
uojno pates A | A | d 10N 'ON INPBOOId 1591 TIdM %004 1da Jofepy DOUILDRUS UO |7 \Vi €2
2q [[®Ys 1dd | yeus

I 01 6 8 L 9 S 14 £ (4 1

[RRREL MOTHD

OO0 W 0 SIWHON INAWNO0A 40 MNDFHD NOILLVY4dO "ON

SHEVINAY | AONEOV | LVIANHO4 | FONV.LdAD0V | 4ONT¥H49d | WNLYNO 40ddAL | SSYIO SOLLSIMALVIVHD | ®  LNANOdWOD 1S

v . 0T€/001 dM g BIpU[ “d 1) *€00107

‘0N QO {

?Wmc_m:m 498304pAH) TIdM qng %._”n LSLO/LUA N qof DRGHIZINL Do IO

sonddng | siiie0 | oea| o ney cpaoms Y

3@ FPii UoREIodios coov dINNd TVINOZIMOH ¥0: S .?.5
uopesduag s1amod aje)s euebuaja) 1awojsny -#66- 1 L¥-0A-3d ‘ON dVD NVTd ALITVNO ONRINLOVANNYIN k.

Page 364 of 563



| ou puuog y [fe v 2
T 2 T8 2] ¥atans 3 JLVOI4ILHTD 1S3 HIHNLOVANNYA : OLIN
AN ..n&.r/& J,Pu IGU\ %) ) a¥OO3Y TYNNILNI ¥
c e NS SSIANLIM M
M - R SLHOdTIY 40 NOILYOIHIMNIA ‘A
T : WHO4N3d d
e 13HE -LNVLINSNOD AH3INMO ‘0
~ MeS-HOLOVHINOD D
7 HOLOWHLNOD 8NSAHIUNLOVANNYIN ‘W
HANAODAT
TVAS % ALROHLNY ONIAQYJdY 40 NDIS ¥ JWVN NDIS ANV TVIS YTANLOVINNYIN
‘pemainal aq [m O L Ajuo dwnd 320|g ouop 104 9
"uolieuawWwN30Q WO [Bul Jo Hed aq jou [leys Y| se paylew sjuswnaoq ‘g
‘mainal Joj pajuasaud aq |jeys podal Jsa] |ewajul Jidm Ajuo pue
SSauUYM Jo} pasayo aq jou jjeys Bunes pmy G| o) dn sdwing “JOJOW e Uim SSaujim Joj palayo aq jleus Ajwopuel patoajas ‘adk) Jad dwind auo pue sdwind |2 158) 0} TIdM v
‘ays je pasjuesenb aie uoneoymads Jad se sanjea Jenamoy 'eusjuo asuejdecce wuoj jou ||eys g 1) doys Buunp papiooal aq |[BYS [9A8] 8SION 9 UOHBRIGIA '€
I 01 6 8 L 9 S ¥ £ (4 I
@004 HOIHD
oO|D| W 40 SIRION INAWNDOA 40 MDFHD NOLLVYHdO ‘ON
SMUVINTY | ADNAOV | LVWHOd | GONV.LAAD0V | GONT¥A49d | WNLVNO 40ddAL | SSV1D SOLLSIMALVIVHD | ®  LNANOdWOD “18
q Hydang 0T£/001 dM et Lo/L1/, BIPUL "d'[] "€0010Z
‘ON qO !
?.Wmc_m_._m Y22)04pAH) TUdM ans %ﬁu LBLO/LU/A N qof PRQEIZIYL R0y IS
Joyddng | 91160 | ewea| o aey TeRRs oY
|-|l@|; 23Ha /P uoneiodion c00v dIAd TVINOZIHOH d0 P, @.5
uopesduan Jamod ajels euebuaja] Jawoysny -$SS-LL¥-0A-3d ‘ON dVD NV Id ALITVNO ONIEYNLOVANNVIN -

Page 365 of 563



(VIONIPZ000L-B18%i0H
peOY BjEIRIE) 'BS
sysopp sndisyed
pajwi (epuy) siolopw
JUI0alg ucwieel

=4

23/ @3 ..ﬁ (VIOND¥Z000L-RIRYI0N
' — . JHNLYNDIS :.ﬂiﬂ%ﬂ|
T¥3S ONV ALRJOHLNY SNIAQHCY =0 NSIS B IWYN A8 02M3IA3d b H,m:_”__._.b_,_:z,n‘.m Yed
: A . UCHEOYUDA @ A SSBUIM 1 M Wioped | g auwn _U_.:u Siojo)
\m\ it 8 DUIO3IT uoyIBel
QU ampegnuely - w| HOLOVELNOD NS
‘UOKELSLINDOP YD HOLOVHINOD /HIHNLSYSNNYN
u sapeiucs Ag papnpul Ajequassa .
J 2q [1BYS %01 L, Ui PeyRUep! SPIcO8Y | Q ._W
0-A3Y FOOY-¥SS-LLP-0N-3d © ON 20d 35N Y3WOLSND ¥CA 3937
LSonesyue s : a
Joj jBwoiSN) O} pamgnS eq Ml A | A | d [ 1 LD s " %4004 19, suinoy | ofeyy isaL aunnoy HOLON| €
O 10}, (e e12] panouddyeBnojmedsze Sl
- ’ SR — = Agwassy
AlALdln oL 2100 £'949 '0r81L 0S| %004 fupueeg | Lofeyy sweuAq - Buiouereg swjodun g ymis) &
J8jjedu|| M
A|Ajdi(r L uoHEDDU| WUBASISY ON 591 - JNLSY %001 1dC selan 129/9Q 208NS § PAM 5 Buses paiesuqey| b 9
0
S NOILD34SNISSIO0ONd - NIl 1 1
(XVW)HOZ 04O TTVMNOVE
£ Uwnioa sy 30 NOILONGSY %L OHOZ MY lsaL (e1p ww og arogy)
A|A]d|A yodey e %64 OHI3 TIVMIOVE "88EY WISY %001 QINOSYHLIN | sofewy S123430 WYNYALNI UVE LIVHS €
o)
el & T L lk a3 —op— —op— [ERIuRLReN [ensiA acepng ‘15 [ealueysayy
ViodaJ 1581 pue qel Bufise; dasUoND S¥O0L51:51/ 046 588U 5900451 'S1/ 0£6:58'8-U3 woed sidwes | eoweud | solew sshieuz EaWaY) Y8 LAYHS z
sozm.zhﬂ st ahhh oy A 1A A oL wnjos sad sy Broqe g W v Y, 487902 ~op— IB2IUBLDON [BNSIA 80BUNG “isal [EDjUBYaN | (agadwi g Buised)
3 i : d L ww gL adn o 88201 S | 107 s0d aydwes Eoweu) | solew ¥ [BOWaYD @ied 3 189US t
IVINILYIN A
1 oL a 5 [ L 3 S £ Z L
Q]2 1N (lowuopag
SOH023Y SINYON IN3IWNS0a WO3HD 40 HOIHD SNOILVHId0 _o._,_
SHEYAIY AONIOV LVYWH04 3JONVLd3D0Y ERNECEEEL WNINYND 40 3dAL  [SSY10 DILSIYILOVNVHD ¥ ININOJNCO
HOLOWHINGD-ENS T 40 + 39vd ¥2300L - B1EHON
RELE] HOLIVHINCONIVIN srzew © 21v0 CIN3LsASENS Julagi| ——
ALTLAINISIO © INVLINSNOD 0. A3M peoy ejojese | 'ge
: ‘047 (VIGND SHOLOA —.—Oﬁ_ﬁmr— m E
ODNADSL : H3NOLSND £90/440 - 'ONdD Nv3 T¥ONIIHINID: NaLl 10373 NOHLYHYA

LA0ME HIMOL TVINETH L IIOVEOVEE AN DX 3

123roud|

Nvld  ALOYND  SNENLOVINNYN

T IRVN E




(WIONI) ¥Z000L-E1BHION
pecy ejejeie] ‘@8
syJopp andieyed
paw (epur) siol0N
U333 r@mhmﬁ

e O n_czrt..uU.M,

IHNLYNOIS HNLYNDIS
YIS ONY ALIMOHLNY SNIAOYJJY 40 NOIS § JAWN A8 O3M3IA3e B (v Mnﬂ_h.vm“mmu...n..ﬂmax
UCHEDYUBA 58 L LA i d
2 \ o vl B 2““ . m $3I0M Jndieye 4
' | e pajiwi (e1puy) SJ010N
e f\ s 1 ) YIRS ]
“Jonejualunoop Yo HO1OWHINOD JHIHNLIVINNYIN
o Ul ioenuoo Aq pepnpul Ajequassa i
: 94 |[BYS 4011, YIM PayGUADI SPIOSRY | O Jﬁ
0-A3Y ¥OOV-¥SS-LIP-0N3d  on 202 35N YIWOLSND HO4 3931 )
.“ _
“Kuo souasaes Joj doys 19 JusuLnseal UoRRIGA 7 asioN (Z
ways mep/umelp pdde jad se aq geys [Pusiew 1y (L : SLON
AlA]d|A ol Py k] ‘DHAYD Add¥ %001 1ensip, Jouy 2pRUS ‘usiul. 2oRUNS Bunues v
amod g paads
‘USHEIGIA O] ¥O0UD ®
I a5 1A UTUM ©
SRR I T R geraTAIssEO(L-VRd) L LaYL S Big jC 85U "dwa) jO LOESIIGRIS ,.:w
T A rrane 133HS ¥1vQ Paddy sk sars | WOWRUDRESY 16 40 }B2UQ INOUM SAANUIL OF oo o5 YUAR o|
fqprmmmeaqpegesnryadaipmageana | M | m d [ i 8 Led ¥ 94O VD pasuddy Pe? o aug JensiA |[esnug absiane Jo, uru o) ve<(e 158 aunnoy m (
@
YERFSI (B8 UOIEIGIA F ISION o _
18 SY $68Y:SI UD B0URIBI0L fouaray;3| i
UOGEIYIAN, JOf IOIIRIKAD | UCISHD) v88¥:S1 paadg o
BU) 01 IYEW 000°0E « vora Aoeded 8¢ S 0LZ-YOWY LD sauRisC | ‘LONGWNSOD Janod |
Buwney sumy jop AUQO PIINLGNE 8 [P 1338 VYiVQ ‘QddV adly g Juewingsul 4q anssaud oyEs wOIRN 9O M
L] 159 WUBLLSUI BWHL | m | m | 4 |A uoday id £ 190 Jed se ® OHAV O/ 0LZ-WONY / v68v'SI | 9215 YoBa Jo 2UD |Ivawainseay| |esiLd Aianiap siv|ued jo IONYWHOLINL | Z
szggadiiuce3j0aunl A | A | d |A| wedey dsu .£.107 J3d s® Buweig vo ‘pddy %004 Wwawansean | Joum suoisuaLLIg [RIEA0 ATBWSSSY t
NOILO3dSNI TuNid
1} oL a 8 [ L 9 < 3 3 z 1
0 (2w {;euscpag Ag)
SOHCo3M SWHON INIWNCOQ MOIHD 40 WOIHD SNOILYHZHO oM
SHHVATY ADNIOV LYAN04 IONVLd3D0Y 3ONSH343Y ANNLNYND JO3dAL [SSYID ILSIHILOVEVHO B LNINCSWOD 1S
HOLOVEINOZ-GNS Z 40 Z 29vd PZ000L - EeN O]
3HE HOLOVHINDGD NIVIN srzew ¢ LA W3lsAsans JJida@ =
QITIA NOSIG . : LINVLINSNGD 9: AZY Feoy BjolRIR] ‘g5
s Q.7 (VIONI) SHOLOW EO-.-HMLME @
OONIDSL 1 d3IN0LSND £90/440 'ON &0 NYd I¥ONAIHLNID: WLl D123 73 NOHLYHYIN|
_ 12200Ms ¥IMO4 TYNETRI HAVHAYHA i oazxn 103roNd NVlc  ALITYND  ONIHNLOVANNYW SSIHOTY ¥ IAYN STUALIVINYR




b
Y ZOQOL-TVEAD
A‘-A-Wh.uﬂ. emeae) 95
EWIOP andiyeusd S
powwil (mpuy) SO0

- w2

S| W g
oo 19.—%/.“
= ALIHOHLNY DNIACHdY A8 03M3IIATd SUNLYNDIS SENLYNDIS
ﬁ_t ﬁ_”u __JONDIS 2 IWVN \1 UOIBOYLBA © A
m W .._%.G JOU lﬂw e SSOUNM © M uuoped : d
\
Go - 13HE : O
i HOIOVHINGDE
/ 2 HOLOVHINOD / H3HNLOVANNYIN
JOITRIUOD QNS [ JaInoBnuely - W
0-¥ “S00V-SS-11#-0A-3d ON 200 3SN HAIWOLSNO HOS a
e hERER
19eus Bieq
* UONEDYLSA JO} JOLLOISND 0] PRGNS AlafalA] oo L7100 j anbBoeieD / 52€ : S %001 go 3 sofepy SHOLOW| €2
8Q [|IW 0104y GOF JO DL BUIINOI BUSIU| UOUIBRYY
£'9-10'0¥61:0S| 10 £'9-1D'0F61:081 10
AlA|d]|A o1 |£'9D | ved ' €221 1:S1|€'9-D ‘| Wed ' E2LL1:SI %001 Buouereg “Ag | EonuO aweukg: Bupueeg Buoueieg - H31134NI| 2'2
uoday 8 .
Auopemung od| A |A|d| | dsu | voneoipu wessres on 5ol - INLSY %02 LaN solew 4ad YAt B0 be
3dSNI Bd N 0'e
18] [ealwayD
=0 188ys BlEQ ‘Eeashud -0qg- (Aoire “fy)
Alajd|A| -oa- | /g prddy sod se prepuels pusiew Juessay | 1BaH Bdwes gEnsipy | Joley anH 3 opeIg B3 T34 €1
* jday ame 158] [EaweyD
spodes 1s8) 3 “qej Bunse) pasuoyINe UOYIBIBW WO |no) 1@9Us Bleq ‘Exsiyd saleld
pawed aq o1 Bunsa) reualely [ eleoyad senoenue] A (Al d|A| DL / *Big 'paddy sod se prepuels eusiew JuessRy | 1eaH / ajdwes B [BNSIA soley [eanway) % eashyd g si9ays S'W - Buised| 1)
TVIEILVIN Mvd 0L
1 0k 5 8 L g S ¥ € z I
o|o|w| |auooan IN3WNO0a Lousaped | ynaug NOLLYH3dO oN
SHHYWIY 4o |SWHON 3ONVLd300V 3ONIH34TY A8 ) ¥03HO 103dn | SSYI SOILSIHIALIVHYHD 2 ININOJNOD 55
40 WNLNYND
AONIOY 1YWHO4
1 SHOLDVALINOD NIVIN ¢ 40 L 39vd
| : HOLOVHINOO 8NS #2000L - BIBIO}
) 2102/ 44/ 845 3A1Va INILSAS NOLLYTILNIA INZLSAS-ENS -
NIZSAA (INVLTASNOD 0! °A3Y peoy e|olee] ‘'gg
OONADSL © HIWOLSND a
501 /44V : 'ON 'dD NV4 J00Hd ¥HVJS / NY4 3d / TVIXY : WLl ‘L7 (WIONI) SHOLOW 1410373 NOHLYHYI| ©
103(08d ¥9MOd TYINHIHL IMAVEAVHE (MIN 022X
: 103rodd NVId ALITVND ONIHNLOVANNYIN S53HOQY % IWVN S, IHNLOVANNYIN

Page 368 of 563



E5d1y

"
QNP ZO00 L= VAL
b nﬂuﬂcﬂ spmeiny 9%

ERIONA -Jﬁ-l;-ﬂ.ﬂ—ﬁ(‘ .L
e Sy
ji = 5
2dl\| &2 (S
ALIHOHLNY DNIACH UOIIBDYUSA : A JHNLYNDIS JHNLYNDIS
Q?(:.GO ON9IS B A8 03M3IAZY SSAUIM ¢ M wioped  d
.16 Lo 13HE © O
—_ J
U, 7= : 9 HOLOVHLNOD
il HOLOYHINOD NS / H3HNLOVANNYIN
JOITBIUOD QNS [ JaINoRINUBIN & N
073 "S00V-¥SS-11#-0A-dd "ON 20d 3SN H3IWOLSND YOS |
NERER
AlAald]|r L7100 610 "v'D 'qdd¥ %001 [ensip Joury 3peys 7 ysiul4 aoeung Bunured| pg|
sesheue samod foueroy3 (a
/ eawlem 2 g Ino pawe aq Jleys uondwnsuod jamod
1@ayseieq - paddy Jod Se aq |leys soueiRio] . somod (0!
* pamainal aq leys wodal 1sa) Buweiq'y'D pasouddy | Bumesqy S pasciddy
sanjoejnuew uey Bues J0I0W swyss UBY) $58) 104 B BEGE:S|'I8aysS B 8BSE:SI'199YS peads (9)
pannba eleq paacidde Jjad sy | eieg peacudde sad sy aunssaid (g
samod Sunes sojou 2A0qe H MN 56 JO SuR) Mol o9zis g adky Mol (e :
[erxy jo 15 asuewopad 3 ysa) una ssaugia (leys s | A (M| d podas | 4 yoee joaun | uswainseapy | [onuQ Juawainseapy 1531 IONYWHOLHIL|EE
1oys Bleq pasoiddy | 1esys eleq panoiddy asiy ‘dwa) (8
MY §'S 3node Mes Aq o215 dAl yaes jo Bumesq'y e pascuddy | Bumeiq'y'D panoiddy S
g7’ Al g Al %001
9U010 U8} 10,110 PAWIED 0G 01 SSOUMM 1991 2UMNOH [ |y 4 o HOORM | sseiy(y ez 1aviist -sseio'(s uedlLigvisI S voresqA
L uny ' HIBUD O} JANPEA S1 JANSUIIUM,
‘l9ays ‘1eays 010N jo asu "dwa Jo uonesHIqels
eleq pasosdde sad sy | BlEQ pasudde Jad sy peads (e| Eanun (11} 20 ¥E2Iq INOYIM "SIH Y 40} uru o) ued (v 1531 DNINNNY| 2°€
8215 YJea jo suQ upoday Alquiasse
AlAld] A "dsu) £ wno2 jad sy “Bug "y'D ‘pddy %001 JuBiaInseay | Jouy JUBLUIBINSEDLW § [BNSIA UB JO UOISUBWIID [[IBAD| LE]
3dSNI_TVNIH| O'E
L1
L ot 6 8 L 9 S v 3 2 b
( sauuopag Ag )
_ _ ad0J3d IN3WN20a MO3HO HO3HD NOLLVH3dO oN
SHHYWIH 02N ) SWHON JONVLA300V 3ONIY343Y JOWNLNVAD | 40 3dAL SSV10 SOLLSIHILOVHYHD 2 ININOJINOD 18
AON3IDV 1VYNHOS
TAHH HOLOVMINOD NIVIY Z 40 2 39vd
* HOLOVHINOD $20004 - BIBI0N
/s - 31va WILSAS NOLLYILLNIA ..s_m._.w‘fw.m_._wﬁ i
NIESHQ LNVLINSNOD 0:°A3H pecy Bljoje/eL 'gg
OONEOSL © HINOLSNO ) -
501 /44V : "ON "dD NV 400Hd ¥HVdS / NWd 3d / IVIXY : WALl ‘AL (VIAONI SHOLOW 2IHLD373 NOHLYHYN
103{0¥d ¥IMOJ TVIWNTHL IMAVEAVHE (MW 02Xy
- 103rodd| NYId ALITYNO ONIHNLIVANNYIN SS34HAAV_%? IWVN S.3HNLOVINNY N

Page 369 of 563



Page-\ | Reu-o

Documon nNo. pPe —VO I <<y ~ A00L

LIST OF ROUTINE TESTING (INTERNAL INSPECTION)

1. Measurement of winding resistance in cold condition & calculation @ 20 Deg C
SH. Heater Resistance (If applicable)

Insulation Resistance (Before and after HV Test)

High Voltage Test at 1.8 KV for 1 Min.and Space heater HV Test)

Direction of Rotation

No load test (Measurement of NL A, Voltage, NL Power and NL RPM)

Reduced run up voltage Test at (Rated volt/\3)

Locked Rotor test at Full load current

Ngukah

Note: All internal Test will be done as per IS12615

LHP MARATHON CGL

_.--""-F-_-
Q \) % wGni!
Chief Engiricer
Thermal Projects Construction,
TESCENTD. Vidhw* Soudha,
Khairatabad, Hyu-0J0 (G82.
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Selected Air washer Pump head = 30M.

Pressure Drop Calculation for Air washer Pumps
Water
. Length Frictional drop (Ft)
Item Size/Qty CAPACITY (approx) Ft. /100 Ft. Total Drop (Ft.)
GPM
Water pipe
Supply 150mm 572.37 49.2 3.4 1.67
Return 150mm 572.37 49.2 3.4 1.67
Nozzle 65.60
Globe Valve
150mm 1 572.37 170.6 34 5.8
Motorised Butterfly Valve
150mm 1 57237 6.9 3.4 0.23
GATE Valve
150mm 2 57237 6.9 3.4 0.47
Y Strainer
150mm 1 572.37 68.9 3.4 2.3
NRV
150mm 1 57237 59 3.4 2.0
Bend
150mm 5 16 3.4 2.7
Total Head in FT 83
Head in FT including 20% as Safty factor 99
30

FT

FT
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Client TELANGANA STATE POWER GENERATION CORPORATION LIMITED (TSGENCO)
PROJECT 4 X 270 MW BHADRADI TPS AT MANUGURU, TELANGANA.

MAIN/SUB CONTRACTOR ‘DOC NO PE-V0-411-554-A201
|T’ACKAGE VENTILATION [REVNO 1 /\.

TECHNICAL DATA SHEET FOR Air-Washer Unit ~ / R-1 AN

b D

1.1 Manufacture's Name Suvidha Air Engineers

1.2 [Make & Model No Suvidha & AW 130

1.3 Type of Unit AIR WASHERS- Double Skin (in between GSS Channels)
1.4 |Capacity (CMH) 130000 CMH

1.5 [Quantity (Nos.) 16 Nos.

1.6 [Location of Unit AS PER APPROVED LAYOUT OF TG BUILDING
1.7 |Overall Dimensions of Unit (L x W X H) mm ( 6560 x 4000 X 5540 (5415 + 125))

1.8 Material of Casing Double Skin

1.8.1 | Outer Skin 24 G GI Pre-Coated sheet

1.8.2 |Inner Skin 24 G GI Plain sheet

1.9  |Casing Panel Thickness 25 mm

1.10 [Insulation of panels PUF (density : 38Kg +-2./Cu.M)

1.11 [Casing frame work Extruded Aluminum profile

1.12 [Painting All MS part shall be Expoxy painted Except GSS part
1.13 [Saturation Efficiency Minimum 90 %

1.16 |Total Static Pressure of Airwasher (mm wg) 75 mmwg

2.1 Material of Tank((Both Inside And Outside) 5 mm M.S as per IS 2062
2.2 Size of Tank (L x W X H) mm 2200 X 3950 X 800
2.3 Painting Inside and outside surface of tank shall be Epoxy Painted
2.4 |Qty 1 No. Each Air-washer
| 30 [pistRiBuTionNSsystem 00000000 000000000000 |
3.1 Intake louvers with bird screen 20 G GI Frame and 22 G GI Louvers
3.2 |Velocity of Air Flow( m/s) 2.24
3.3 Distribution Plate 18G GI Sheet (50% free area Perforated)
3.4 |Velocity of Air Flow( m/s) 2.24
[ « [ seravsecon | |
4.1 No Of Spray Bank Double Bank Spray Arrangement
4.2 Spray Bank type Opposed
4.3 Water circulating piping Galvanized Heavy class pipe as per IS 1239
4.4 Face velocity 2.24 m/s
4.5 Face Area 16.07 m2
4.6 |No. of Nozzle 216 Nos
4.7 Orifice of Nozzle 6 mm
4.8 Nozzle Material Brass (Self Cleaning type)
4.9 |Capacity of each Nozzle 0.6 CMH
4,10 |Pressure drop through Nozzle 2.0 Kg/cm2 (Max)
4.11 |Saturation efficiency 90 % (Approx.)
4.12 |Suction Screen Material of construction SS (40 Mesh)
[ so [pREFOLTER 000000000 |
5.1 |Manufacture's Name Puromatic
5.2 |Over All Size of Filter Along With Frame 610 x 610 x 50
5.3 |Type Cassette
5.4 |Qty 40 Nos. + 2 Nos Blank off
5.5 |Filter Media SS wire mesh
5.6 |Frame 16 G aluminum
5.7 Air Velocity across filter 2.42 m/s
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Client TELANGANA STATE POWER GENERATION CORPORATION LIMITED (TSGENCO)
PROJECT 4 X 270 MW BHADRADI TPS AT MANUGURU, TELANGANA.
|EAAIN/SUB CONTRACTOR DOC NO PE-V0-411-554-A201
PACKAGE VENTILATION REV NO 1
5.8 Filter face area 13.45 m2
5.9 |Pressure drop across filter Cleaned condition 5 mm wc, Dirty condition 7.5 mm wc
6.1 Elimininator MOC PVC extruded profiles in GSS holding frame
6.2 |No of Bends 6 Bend
6.3 |Thickness of Eliminator Material Minimum 2 mm
6.4 |Air velocity of eliminator 2.24 m/s
6.5 Face area of eliminator 16.14 m2
7.1 Inspection Door Size (Airtight) 1000 W X 1500 H - 2 Nos & 600 W X 1200 H (MM) - 1 Nos
7.2 Marine light 2 Nos
7.3 Ref GA Drawing PE-V0-411-554-A201

NOTE:

1.Eliminator plates shall be 100% virgin PVC and UV stabilized.

2.Support ,Tie Rod & Space Bar,Nuts,Bolts- As per our GA drawing and OEM standard.

3. Ref Drawing No: PE-DG-411-100-M003 and PE-DG-411-100-M006

4.Moisture Eliminator Frame shall be made of 22 SWG GI sheet & GI angle of adequate strength
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VENTILATION PUMPS FOR
AIR WASHERS
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PROJECT (4X270 MW) BHADRADRI THERMAL POWER PROJECT
PACKAGE VENTILATION SYSTEMS
DOC TITLE TECHNICAL DATA SHEET & GA DRAWING FOR VENTILATION AIR WASHER PUMPS
DOC NO: PE-V0-411-554-A201
REV NO: 01
S1 No DESCRIPTION UNIT Location:
TECHNICAL PARTICULARS
1 Type HORIZONTAL CENTRIFUGAL RADALLY SPLIT CASING PUMPS
2 MAKE KIRLOSKAR BROTHERS LIMITED
3 Operation of Pump Continuous
4 Liquid handled WATER
5 Specific Gravity 1
6 Temperature DegC AMBIENT
7 Pump Model name CPHM 100 - 32 N
8 No of Stages 1
9 Q'ty No. 32
10 Pump Capacity MA3/Hr 130
11 Head @ Rated flow (130cmbh) M 30
12 Minimum Constant flow MA3/Hr 26
Maximum Power Consumption
13 In The Entire Operating Range Kw 16.61
14 NPSHr M 1.83
15 Available NPSHa M Flooded
16 Efficiency % 72
17 Shut off Head m 35.16
18 Pump Rated Speed RPM 1450
19 First critical speed in RPM RPM + 30 % of Nominal Speed
20 Direction Of Rotation Clockwise Looking From Drive End
21 Rated Impeller Dia mm 322
22 Pump Design Standard As per KBL Standard
23 Pump Testing Standard ISO 9906 Gr 2B
24 Coupling Type SPACER SPIDER RRL 150
25 Flange standard BSEN 1092 PN 16 FF
26 Suction mm 125
27 Delivery mm 100
28 Suction Nozzle Size mm Refer Pump GAD
29 Nozzle Orientation Side Suction, Top Discharge
30 Sealing Type MECHANICAL SEAL
. . CARTRIDGE SEAL LPS 155/C MULTI
31 Sealing Material COIL UNBALANCED
32 Amplitude of vibration (RMS) 1.5 MM/S
33 Noise Level 85dB at 1 mtr distance
34 Weight of Pump and Motor Kg 379 - approx
Pump Impeller And Other
35 Accessories Shall Not Damage NOTED AND CONFIRMED
In Flow Reversal
Desing pressure of casing shall
36 .. NOTED AND CONFIRMED
be 16 bar minimum
e Prive ovER paTiCULARS
37 Pump input @ Rated flow (130 KW 10.61
cmbh)
38 Selected Motor kW 18.5
39 Supply \Y% 415V (+/-10%)
40 Frequency Hz 50Hz (+/- 5%)
41 No of Poles No. 4
42 Speed RPM 1470
43 Frame Size 180M
44 Make CGL
45 Casing CIIS 210 FG GR 260 Ni 2.5 (Min)
46 Impeller (Closed Type) BRONZE (IS 318 GR LTB II)
47 Type of Impeller Closed
48 Wear Ring (Replaceable type) BRONZE (IS 318 GR LTB I])
49 Pump Shaft ST ST ASTMA 276 - 316 ANLD
50 Shaft Sleeve ST ST ASTMA 276 - 316 ANLD
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Coupling CIIS 210 FG GR 260

Lantern Ring NYLON

Sealing MECHANICAL SEAL

Bearing Make SKF / FAG /eqv (DEEP GROOVE BALL BRG)

Bearing Type Anti-Friction Type

Type of Lubrication Grease

Base Frame IS 2062 MS

Painting AS PER SPECIFICATION

Testing AS PER APPROVED QAP

Rest of Parts AS PER MANUFACTURE STANDARD

Accessories Bare Pump, Common Base Plate with Foundation Bolts, Coupling,
Coupling Guard, Companion Flanges complete with Nut & Bolts
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Quantity

.ow, rate
Differential Head (requested)
Differential Head (actual)

Customer * TSGENCO/BHEL/ S&W A
Customer enquiry 1 e-mail

Project : (4X270 MW) BHADRADRI TPS ‘@
Item number 1 001

Usage - Tertiary

:30.00m

Pump Performance Datasheet

Quote number 1 275697 ‘
Pump Size : CPHM 100/32N

Stages o

Based on curve number :RDH91017 Rev 0

Date last saved 105 Feb 2018 2:47 PM

Note - Only duty point is guaranteed as per testing standard

Additional liquid description
Solids diameter, max

Suction pressure, rated / max :0.00/0.00 bar.g Solids/Bagasse/Stock consistency by \
NPSH available, rated - Ample volume \
Frequency - 50 Hz nJTemperature. max :20.00deg C ‘
: Fluid density rated :1.000 SG i
g - 1450 rpm Viscosity, rated :1.00 cSt I
Impeller diameter, rated (approx.) :322 mm \I;apor pressu :0.00 bar.a i
Impeller diameter, maximum 1329 mm iAo i
Impeller diameter, minimum 260 mm Material selected : Refer Construction Datasheet |
TEERED Y
Efficiency 72% B
NPSH required / margin required :1.83/0.50 m Maximum working pressure :3.44 barg ;
nq (imp. eye flow) / S (imp. eye flow) 120/ 181 Mefric units ~ |Maximum allowable working pressure  : 16.00 bar.g ;
Minimum Continuous Safe Flow (MCSF) :26.00 m3/h Maximum allowable suction pressure 2,00 bar.g
Head, maximum, rated diameter (approx.) 13516 m atic test pressure 1 13.73 bar.g
Head rise to shutoff (approx.) 11721 % 3) .
Flow, best eff. point :124.2 m3/h Driver sizing specification : Rated Power
Flow ratio, rated / BEP 1 104.65 % Margin over specification :20.00 %
Diameter ratio (rated / max) 1 97.87 % Service factor :1.00
Head ratio (rated dia / max dia) 19114 % Power, hydraulic 1 10.61 kW
Cq/Ch/Ce/Cn [HI2004] :1,00/1.00/1.00/1.00 |Power, rated 114,83 kW [
Selection status : Acceptable Power, maximum, rated diameter 1 16.61 kW |
Performance testing standard 1150 9906 | ANSI-HI 14.6|Minimum recommended driver rating ~ : 18.50 kW / 24.81 hp
Gr2B S B B -
o 1
2 & = !
1 :
s
o !
B i
] !
o i
40 100 ,
Minimum Continuous Safe Flow (MCSF) |
| 0
, - 80
! 70
® ‘
E 60 ;‘ ;
. 2 ‘
o 50 < |
S | C
T j 40
| 7
30
1 20 |
i
10
0
£ ; :
] ! | | [ | 1 NPBHr
T 24 e — i b - l i
o | | | ; 1 i
o, ! i i | ! i | | | : 1 | |
Z "o 10 20 3 40 S0 60 70 80 90 100 110 120 130 140 150 160 170 180
Flow - m3/h

Page 382 of 563



g | L | 9 e i s ===} 0 P f=== £ | Z I L
Dnhno.ﬂm‘mw_hoh. — oz ngqmﬂ “DNLLIEM NI ALISOHLNY HOIHd HIZHL LNOHLIM 031402 HO 035N 38 10N LSNIN ONY "peRwn ™ 40 AL O¥d IHL S| SNIMYHO SIHL *LNYL80dMI
SO NI 3NV LOVINCO QINOIT NI S¥3NIT1SYH -
ONIMYHA TYNOILOIS SSOHO ‘§3UVdS Q3ANIWINODIY SILYIIANI .ot
'S3LON
(VIQNI-EIONYS 1510 'B0EIHY - IAVABYHSOTHIN -
\“AD.,.NM@_W._, s1aLpoIg JENSOUIY \\\u
s ﬂxl/ ~ e (34} SIDNY TS dVind L0 Nvd 1dY H3d SV "DNITV3S X08 ONIINLS
. -7 4 = 1
= - INVIINSNOD :
I, UORE[UA UPEDEUg 103roYd
OONIDSI, H3sn ana
MRS/ THHE HINOLSND
- 'ON wjo]
LOGEET "ON NOLLY LOND
- 3LVO/ON Od
[IPWS | 31varON ANINDNS
NZEI00L WHAD diNd

al: D3 HO ENYN 31NONMI SOLSIBSY NON| 200 1NN dii g il 2 LTASYO [ 00289 00861 - - i 00152

! D3 8O /SWYN 310NN SOLSIBSY NON| 202 il ¥ 3AIZNS HS : IIHEVS] 00518 ~ 2 N 3

z D3 HO LEWYN 310NN SO1S38SY NON| 202 MINOD ONINYAE | ITISYO| .00pLE 3 : AN A j

7 T ST L) g g : # A 000ee DCO.#N Lo9eT _.ON_Om / 0osoz

L IREN IS 30IS 30N- SN 1134 . 0051G — ’ { } ! ? v

L REY] TS 3015 30- oM 17134] 00206 ~ ; i , A | [e]0]=7% 4
Tz SO08-ZZ0v'SI LS ONINGS | ¢SO AIoMID TYNNIINI| 0058t | 00Z61 54 55N 2

L 0N 70£-9/2¥ WISV IS 1S| 052 | LM3SNI%00T M3HOS TI00N3H | L0084y P s i ! __oozos

z 400 %0 £ied LGEL'SISD| wvy TIddIN 35vV3ED|_ooLvy /

L QT LOH POOL0IGISISO| 060 | LNN YOOTOUE- HIHSYM MOOT | 005k /. 7

L ZgLTHO 8LESINa | OLL HSNE X08 ONI40LS | 0006E 000Z¢ 3= | L0081
sl 8202046181 10N Y0071 ONMvaa | .00gge 00Z89 “— / -
i T QINY OLY-9LTY WISY 1S 1S 862 1NN MAMINE] 000EE IS o =

I T LOH 80004618180 | £60 ONITNO0 BOJ AT | 00LZE Pt e .

I QINY 916042V WISV IS 1ST 15T HI 13N 8O AN | 000ZE = - (- fle=— b Am_v

L ez oJ40LESID] ZIC 30N ¥INCO ONNY38| 00LLE g Tt i

L 05294012 8110] ZL0 30 ¥3A00 ONINYIS| 00042 ans =71k JTH, D16 K H
g 1331S| 000 | ONmVIE H3TI0H IYOINONTIAD | 00FEE = e s Y

I 133is] 006 ONINYIE 1DVINOD MVINONY | L00E9Z = Pt \

i (6L0L'SHOI0) WMDLY33-986G:81 SW | 280 1004 1¥0ddns | ooLsz 0064 ; = | :

13 092 OJOLZSIID] ZI0 DN INIMYIE | 000FZ - s 00 S X ' 001z

L | 2dW//3U0HS0/ VVO00ZNISY B0M TrAN YN 0L8 ¥01031430 QInoN|_Lesez cooce —4- O G N

i T3S IVODIS/O bld NNYWONNE 1OV | 866 73S TYOINVHOIN | 00082 | % L L 000LZ
gl 7 £95 HIAOD ONISYD| 00022 S ¢ MR

i 781749 81ES| 48 i % | O0E6L | \ 3 b % 0098€

L Z81THO BIESI ¥8 | -00Z6L iz .

L Z2ITHO BLESINE it 0006t 5 o % —00bLS

L ZELTHD BIESINE o Voo N

L OINY 9LE-0/2% LSV 1S IS | 162 1IWHS diind| 10081 000SsE s J __oog8t
= EI: [ H3TI3dNI 0350TON3 | 00LSL

: _lmantarre — = _ONISYO JHNd L 00s0L o 00118 00022 00LPY 00LLZ 00Y9Z

AD. NOLLJMOSZAJ0M - 30051 noudmossatwve | 0016l —
$2a17 Autgorneg 00801
ki .
g I L [ 9 I v I € Z [ L

Page 383 of 563



TECHNICAL DATA SHEET OF CENTRIFUGAL FLOW FAN

1//1/1)

Project : (4X270 MW) BHADRADRI TPS

OWNER : TSGENCO

Package : VENTILATION SYSTEM

Main Contractor : B. H. E. L.,

SPECIFICATION NO :
DOCUMENT NO : AFF/ENQ/O1 Sheet 1 of 2
SL No DESCRIPTION TECHNICAL DATA
General Information

1 Fan Designation 289/7-1600 DI

1.1 Application System Ventilation Air Washers(16 nos. Air washers for MPH,)
1.2 No Required 16 nos

1.3 Location

2 Design Data

2.1 Fan Type Double Inlet Centrifugal Flow Fan

2.2 Type of Blades Aerofoil

2.3 Arrangement 3

2.4 Discharge Direction As Per GA Drawings

2.5 Duty Continuous

2.6 Manufacturer MARATHON Electric Motors (India) Limited
2.7 Model No. 289/7-1600 DI

2.8 Specific Weight of Air at Temp. 1.2 kg/M3 at 20°c

2.9 Capacity / Selected Air Flow 1,30,000 M3/hr
2.10 Static Pressure at Rated Speed at 20°c 75 mmwg
2.11 Fluid Handled Atmospheric Air
2.12 Suction Temperature 1.2 kg/M3 at 20°c
2.13 Impeller Rated Speed 542 rpm
2.14 Shaft Power At operating speed at 20°c 35 kw
2.15 Fan Static Efficiency 71.83%

3 Material

3.1 Fan Scroll [S:1079 gr 'O'/Heavy Gauge MS.(IS.2062.Gr.B) with
3.2 Fan Casing Side IS:1079 gr 'O'(3.15MM Mini) Galvanized
3.3 Impeller M.S. sheet / plate (IS2062Gr.B)

3.4 Impeller Back Plate 1S:2062 gr 'B'

3.5 Impeller Shroud [S:2062 gr 'B'

3.6 Impeller Blade (Aerofoil) 1S:1079 gr 'O’

3.7 Impeller Hub IS:2062 gr 'B'

3.8 Shaft En -8

3.9 Support Frame (Bearer Bar) IS:2062 gr 'B'
3.10 Flexible Connection Noted & Confirmed
3.11 V Belts Std. Flexure Make ISI marked (IS 4776)
3.12 V Pulley C.I. (IS:210 Gr 20)
3.13 Slide Rail C.I. (IS:210 Gr 20)
3.14 Connectinnecting Piece YES
3.15 Bots & Nuts M.S Epoxy painted
3.16 Vibration Isolating Pad if any Yes

4 Accessories

4.1 Common Channel Base Provided refer GA Drawing

4.2 Anchor Bolts Yes

4.3 Vibration Isolator Yes

4.4 V Pulley C.I. (IS:210 Gr 20)

4.5 V Belts Std. Flexure Make ISI marked (IS 4776)
4.6 Belt Guard [S:1079 gr 'O’

4.7 Outlet Damper Yes

4.8 Inlet Guard Provided refer GA Drawing

4.9 Inlet Vane (Variable) NA
4.10 Drain Valve Provided refer GA Drawing

5 Motor

5.1 Motor By LHP

5.2 Selected Motor 45 kw x 4 Pole IE-3

5.4 Painting of Fans Provided refer GA Drawing

Note: Power Supply: 415V (+/-10%), Testing will be as per Approved QAP, Fluid handled: Water, Blade Type: Aerofoil, Impeller diameter mentioned in the GA, Type of drive: mentioned.

Number of V-belts, V belt MOC, Fan Design code, vibration isolators detail, Far)ponstrugt'g& céafsqj%gritical speed as per OEM.

Outlet damper, motor canopy and outlet flexible connection will be provided

age
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

DATASHEET OF GATE VALVE

S| | Design Parameters | Description (400 NB TO 15 NB)

No

1 Manufacturer H.Sarkar

2 Sizes (NB) As Per Approved P&ID (PE-\/0-411-554-A602)

3 Quantity (Nos)

4 Type Manually Hand wheel operated

5 Pressure rating PN-10

6 Body Test Pr. 15 Kg/Cm2

7 Seat Test Pr. 10 Kg/Cm2

8 Material Of Construction

a Body, Bonnet, Gland Cast Iron, IS : 210 -1993, Grade — FG 220 /IS-780(FOR
,Wedge, Handwheel SIZE 65 NB & ABOVE)

b Spindle Stainless Steel AISI:410

c Body & Wedge seat ring Cast seat bronze

d Bolts, Studs & Nuts Steel

e Body, Bonnet, Gland Gun Metal IS-778 (FOR SIZE BELOW 50 NB)
,Wedge, Handwheel

NOTE:
1. WORKING PRESSURE:4.5 KG/CM2

2.Gate valves shall have renewable seats

NOTE: BODY TEST PRESSURE DURATION : 5 MIN AS PER IS 14846:2000
SEAT TEST PRESSURE DURATION : 2 MIN AS PER IS 14846:2000
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

DATASHEET OF CINON RETURN VALVE

Sl Design Parameters Description

No

1 Manufacturer Bankim

2 Sizes As Per Approved P&ID
3 Quantity (PE-V0-411-554-A602)
4 Type Swing check type

5 Pressure rating PN-10

6 Body Test Pr. 15 Kg/Cm2

7 Seat Test Pr. 10 Kg/Cm2

8 Material of Construction

9 Body CI 1S:210,Gr.FG260

10 Door face Natural Rubber

11 Body Ring Bronze

12 Gasket Natural Rubber

13 Cover C.I

14 Studs and Nuts Carbon Steel

15 Washer Brass to BS 2874

16 Flange standard IS: 5312
NOTE:

1. WORKING PRESSURE: 4.5 KG/CM2

2.All other check valves shall be of the guided piston, swing disk, or double disk spring check type. The use of double disk spring check
valves shall be limited to 350 mm and larger cold-water services. All check valves shall be designed for installation in either horizontal or

vertical piping with upward flow.

3. Painting as per BHEL Specification

NOTE: BODY TEST PRESSURE DURATION : 5 MIN AS PER IS 14846:2000
SEAT TEST PRESSURE DURATION : 2 MIN AS PER IS 14846:2000
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

DATASHEET OF MOTORISED BUTTERFLY

VALVE
Si Design Parameters Description
No
1 Manufacturer BELIMO
2 Sizes As Per Approved P&ID (PE-V0-41 1'554-A602)
3 Quantity
4 PN rating PN16
5 Enclosure protection class IP 67
6 Material of Construction
a Body GG 25 (GREY CAST IRON)
b Stem SS416
C Disc Epoxy coated ductile iron
d Liner EPDM
7 Actuator
a Power Supply 4-20 mA, 50/60Hz
b Outdoor protection IP67 Waterproof
C Indicator Continuous Position Indicator
d Worm Gear Permanently lubricated and self
locking

NOTE:

1. WORKING PRESSURE: 4.5 KG/CM2
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8.
9.
10.
11.

12.

NOTE: The valves are provided with Back Seat, Indicator, Locking and Drain Plug arrangement.
200NB and above valves are provided with Back Seat, Indicator, Locking, Drain Plug and

BANKIM & COMPANY

TECHNICAL DATA SHEET

CAST IRON GLOBE VALVE

Client

Project

Sub Contractor
Manufacturer

Type of Valve.
Construction Details :-
Bonnet

Spindle

Disc

Seat
End Connection.

Pan o

Materials of Construction :-

o

Body, Bonnet, Disc, Gland &
Hand wheel.

Spindle

Body Seat Ring

Disc Seat Ring

Disc Nut

Back Seat Bush

Gasket

Gland Packing

Bolts, Nuts & Studs.

FEE e a0 o

Flange to Flange distance.
Flange dimension and drilling
Design Code

Rating of Valve

Hydrostatic Test Pressure :-
a. Body
b. Seat & Back Seat

TSGENCO/BHEL

BHADRADRI
Sterling & Wilson.
Bankim & Company.

C.I. Globe Valve, Outside Screwed,
Rising Type Stem.

Yoke Type, Bolted.

Outside Screwed, Rising Type.
Solid Renewable Loose Plug Type.
Renewable.

Flanged.

Cast Iron to IS-210, FG-200
S.S. to ASTM-A-276, TYPE-410.
Gun Metal to IS: 318, LTB-2.
-DO-
-DO-
-DO-
C.AF.toIS: 2712, Gr.C.
Graphited Asbestos.
Carbon Steel to 1S:1367, Cl. 4.6/4.0

As per BS: 5152.

As per ANSI-B-16.5, Class-150, Flat Face.

As per BS:5152
PN-10

15 Kg/Cm?
10 Kg/Cm?

Qty & Location: As Per Approved P&ID No: (PE-V0-411-554-A602)

Gear arrangement
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PROJECT: - (4X270 MW) BHADRADRI THERMAL POWER PROJECT

TECHNICAL DETAILS:

“SANT?” Ball Valve with Strainer:

BODY:
BONNET:
CONNECTOR:
BALL:

STEM:
STRAINER:
RATING:
DESIGN:

END:

Body Test Pressure:
Working Pressure:

Forged Brass (IS:6912 Gr. FLB)
Forged Brass (IS:6912 Gr. FLB)
Forged Brass (IS:6912 Gr. FLB)
Brass

Brass

S.S. (AISL.304)

PN25

2 piece design with Inbuilt Strainer
Screwed female BSP Parallel Threads
40kg/cm?g Hyd.

25kg/cm?g Hyd.

“AUDCO” Flowserve Ball Valve:

BODY:
BALL:
STEM:

SEAT:

BODY SEAL.:
DESIGN:
RATING:
END:

ASTM A 216 GR. WCB
S.S.316

S.S.316

PTFE

PTFE

3 PC. REGULAR BORE
CLASS # 800

SOCKET WELD END
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TECHNICAL DATA SHEET FOR POT STRAINER (SIMPLEX BASKET STRAINER)

CLIENT

: TSGENCO/BHEL/STERLING AND WILSON LTD.

PROJECT : BHADRADRI- VENT PROJECT

MANUFACTURER

: AS PER APPROVED MAKE.

FEIPLJOB NO.

1 V/V/17/0187

DOC. NO.

: PE-V0-411-554-A204, REV-0

DESCRIPTION

DATA/PARAMETERS

GENERAL INFORMATION

Type of Strainers/Filters

Simplex basket Strainer

Design standard

ASME SEC. VIII DIV.1

End connection

500 NB, PN 16

Design pressure

10 Kg/cm2

Hydro test pressure

15 Kg/cm2

Degree of filtration

40 Mesh

Quantity

2 Nos.

MATERIAL OF CONSTRUCTION

Shell body

IS 2062 Gr.BR E 250

Body flange

IS 2062 Gr.BR E 250

Cover flange

IS 2062 Gr.BR E 250

Gasket

EPDM

Fasteners

A 193Gr. B7/ A 194 Gr.2H

Dish end

IS 2062 Gr.BR E 250

Bottom plate

IS 2062 Gr.BR E 250

Inlet outlet nozzle

IS 2062 Gr.BR E 250

Inlet outlet flange

IS 2062 Gr.BR E 250

R.F. Pad

IS 2062 Gr.BR E 250

Filter element

Brass

Element ring

IS 2062 Gr.BR E 250

Seating ring

IS 2062 Gr.BR E 250

Gasket

EPDM

Element holding ring

IS 2062 Gr.BR E 250

Vent coupling with plug

A 105

Drain coupling with plug

105

Name plate

FEIPL STD

Lifting lug

IS 2062 Gr.BR E 250

Pad plate

IS 2062 Gr.BR E 250

TECHNICAL DETAILS

Design code

ASME SEC. VIII DIV.1

NOZZLE CONNECTION

Inlet

500 NB, PN 16

Out let

500 NB, PN 16

Drain

1" NPT

16.01.2017

R.S

N.K.

V.R.

DATE

PREPARED BY

CHECKED BY

APPD.BY
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PROJECT : (4X270 MW) BHADRADRI THERMAL POWER PROJECT

DATASHEET OF Y STRAINER
SI No |Design Parameters Description
1 Ma nufacturer DS ENGG/SANT
2 Sizes As Per Approved P&ID
3 Quantity (PE-V0-411-554-A602)
4 Fluid handled Water
5 Pressure rating 10
6 Rating ANSI B 16.5, 150#, SORF
7 Design Capacity As Per Approved P&ID
8 Degree of Filtration 1000 microns
9 Pressure drop at clean & 50% 0.1/0.15 kg/cm?

clogged condition
10 Body C.lI 1S:210,Gr. FG 200
11 Screen SS 304
12 Gasket CAF
13 Cover C.I
14 Bolt M.S
15 Plug M.S
NOTE:

1. WORKING PRESSURE: 4.5 KG/CM2
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Note :—
# All dimensions are in mm.

# Material  Body :— Cast Iron Grade 210.
Drain Plug # Strainer/Basket :— SS/Brass/Bronze Perforated Sheet (24
Gague)With 3mm Hole.
# Pressure Rating :— 21 kg/cm?2
# Flange :— BS—10, Table E

2250 535 | 380| 400| 250 | 215| 360

2200 480 310 335 | 200| 195| 295

2150 395 | 255|277 150| 140| 250

2125 372|242 255 128 135| 235

2100 310 205 215 105 110| 205

7 280 265 175 185 66 75 180
265 250 170 168 87 65 1680
250 195 137 150 52 50 130
INLET
240 172 120 135 42 40 120
E 232 155 107 120 33 35 110
PR S
‘ ‘ 225 130 92 110 26 30 90
o &« @« ]
OxXO| OXC
05041 5080 SIZE A B C D E F
O X0 O X0
OxXCO OXO
O X G O X0
OO e O
O X0 O X0
OxXO OO
O X0 O X0
8ot Bogo —
EE e F D.S ENGINEERING & MECHANICAL
ooE 080 WORKS
OOO .OOOO
o2 Eolo DATE OF REVISION
OO OO
O OO OOOO
OO Ox0
[ . . . 1

Spot Welded/

Copper rivited Checked by C.LYTYPE STRA‘NER
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TECHNICAL DATA SHEET OF FIRE DAMPER
Doc.No : PE-V0-411-554-A206 / REV-01

SR NO. | DESCRIPTION DETAILS
1. Manufacturer Name Ravistar (System air)
2. Product Name Fire Damper (Motorised)
(Without sleeve,165 mm casing)
3. Model FSD
4. Size As per Approved Drawings
5. Reference Code / Standard UL 555 (Certified by CBRI)
6. Material Galvanised Steel
7. Thickness of Material Frame-16 SWG Gl Sheet (1.6mm)
Louver/Blade — 16 SWG Gl Sheet (1.6 mm)
8. No. Of Fire Damper and Size As per approved ducting layout
9. Type Motorized
10. Coating Zinc Coating (120GSM)
11. Mounting Duct Collar (before wall / slab cut outs)
12. Bush Bronze bush with self lubrication
13. Type of Actuator Spring Return
14. Make Belimo
15. Actuator NFA =10 NM upto damper area 2 sq mtr
SFA =20 NM upto damper area 4 sq mtr
15A Actuator Voltage (As per Actuato AC-24....240V, 50/60 Hz.
catalogue)
15B Power Consumption (As per In operation : 6 W @ Nominal torque .
Actuator catalogue) Atrest:2.5W
15C Switch Type. Inbuilt Auxiliary Switch.(2 NOS SPDT)
15D Auxiliary Contact . Limit switches for open and closed position.
15E Single Voltage 220V AC
16. Control Panel and Temperature Voltage (operating) : 220V AC
sensor Frequency: 50-60 Hz.
Output = 24V
17. Fire Rating 90 Min Tested as per UL 555 / 2005
18. Degree of protection IP 54
19. Angle of Rotation Max 95°
20. Mode of Control Open — Motor energized.
Close - Motor de-energized & spring effect.
21 Power Supply required 230V AC
NOTE:

1.Provision of manual overriding operation through latch is provided
2.Actuators shall be UL listed

3.Dampers are equipped with operators of sufficient power to control dampers, without flutter or hunting, through the entire

operating range at air velocities at least 20 percent greater than maximum design velocity.

4.indicate Actuators are designed to provide a minimum of 200 percent of the torque required to operate the damper and to meet

the air leakage criteria.

5.Closing of dampers in case of fire- Spring Return type
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NOTE: DO NOT SCALE,ALL DIMENSIONS ARE IN mm

NOTES:

1. Al sheet metal shall be processed for
- cleaning and degreasing ¢ aluminium paint is
done on welded Jolnts.

2.Blade helght-100 mm

3.Blode type-'V'type

4Portition sholl be provided On damper DESCRIPTION
tonger then ! 1000nm MATERIAL
S.Tolerance ! Fobrlcotiontl0mm/£1% of size 1 FRAME 16 SWG(L63mm) GALVANISED 1RON
which ever is more MachiningE2 mm SHEET
6. Neck Size OFf The Fire Domper Is LxH
2 BLADES 16 SWG(1.63mm) GALVANISED IRON
SHEET
3 SHAFTS SHAFT IS 9550 GR 1 (CHROME PLATED?
4, BEARING SELF LUBRICATING BRONZE BUSH
BEARING
S LINKAGE MS. 1S-2062 (3 mm THICK PLATED
6 ACTUATDR SPACE FOR ACTUATOR
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Systemair India Pvt.Ltd.

DAMPER CONTROL

CONTROL PANEL FOR

SMOKE AND FIRE DAMPER

MODELS AVAILABLE

™

CCCPAA -Control Panel for Actuator

Coupled Dampers

CCCPAS -Control Panel for Solenoid

Coupled Dampers

FEATURES

(a)

tt)

d)

ACTUATION SYSTEM

Actuators (Spring Return or non-spring return) and Solenoids of any make can be
controlled from the control panel, Please refer to DAMPER ACTUATOR Connections in
the connection ciagram for further details.

AIR HANDLING UNIT (A.H.U.) INTERLOCKING

A H U fans can be easily put on or put off automatically / Manually with the belp of
Control Panel The AH U Relay inside the panal de-enargises immadiately after
recieving the fault signal/ test signal thereby pulting off the A H. U contactor & hence
putting off the A H U motor, The A H U Relay inside the panel will operate after 50 seconds
(approx ) after resetting the panel Please refer to A.H.U. connections in the connection
diagram for further details,

WARNING SIGNAL CONNECTIONS

A Hooter/Alarm/Flasher can be easily put on or put off automatically / Manually with
the help of control panel. The Hooter/AlarmiFlasher Relay energises immediately after
recieving a fault signal / test signal thereby putting on a Hooter/Alarm/Flasher. This
ralay resets immedhately after reset!ling the panel. Pleasa refer to ALARM connactions in
the connection diagram for further details

EXTERNAL PANEL (FIRE PANEL) CONNECTIONS

[ he control panel can be easily connected to any external panel (fire panel). A normally
closed point (N/C) and a common point (COM) of any operative relay on the extamal
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panel (fire panel) may be used for this purpose. Note that these relay points should be at
Zero potential The panel will go inte fault mode if the N/C point leaves the COM. point.
The panel can be reset manually (automatic reset version also available) once the N/C
&COM points of the External Panel (Fire Panel) get reconnected. Please refer to EXT
connactions in the connection diagram PANEL

HEAT DETECTOR CONNECTIONS

Heat detector (provided by M/s Systemair India Pvt Ltd } with avery panel} is nothing but a
thermal cut out After reaching a particular temperature this thermal cut out opens is
electrical contacts The control panel senses the opening of these contactsof the heat
detector and puts off the A H.U. fans, puts on the warning signal and closes the
damper with the help of an actuatorfsolenoid The panel can be reset manually (automatic
reset version also available) once the heat detector resets Please refer to TEMP.
connections in the connection diagram for further details.

SMOKE DETECTOR CONNECTIONS

A Duct Smoke detector (provided by Mis Systemair India Pvt Ltd.) after sensing smoke
produces an alarm signal which is captured by the control panel and then the control panel
automatically puts off the A.H.U, Motor by breaking the power supplyto A H.U. and also
puts on the warmning signal by connacting the power supply to a hooter/alarm/Masher
The control panel also gives a closing signal to the actuator | sclencid which is tum closes
the damper The Duct Smoke Detector & the panel can be reset manually only if the Duct
Smoke Detector is wired through the control pane! Please refer to SMOKE connections in

the connection diagram for further detalls. SENSE
TEST BUTTON

The panel can be put into test mode i @ to close the Fire | Smoke Dampers. put off the
AH U motor, put on the alarm signals once this button is pressed momentarily Hence
the purpose of this button is routine manual testing of the various devices functionality

RESET BUTTON

The panel can be reset i e open the Fire / Smoke Dampers. put on the A H.U motors after
some delay & put off the alarm signals once this button is pressed momentarily. THIS
BUTTON CAN ALSO BE USED FOR PUTTING OFF JUST THE A.H.U. MOTOR ONLY.
Hence. when in normal (No-Fault) condition this bution is pressed momentarily, the AH U
Relay inside the panel will de-energise for 50 seconds (approx ) & will energise after the
lapse of the said penod. Ancther function of this button is that the A.H IJ. Motor will not start
at all till this button is kept pressed. The A H U Motar will start after 50 seconds (approx.)
once this button 15 released
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VISUAL INDICATIONS

Power Indication

A yellow lamp glows iIndicating the presence of PoOwer supply
Damper open Indication

A green lamp Qlows if the camper is open.

Damper close Indi cation

Ared lamp Qlows if the damper is closad

Fault (Alarm Indication)

A red lamp glows Instantly once the control panel recieves a sigral from Smoke/F ra/Ext
Panel or f1om test button

A.H.U. Status Indication
A green lamp Slows ifthe A H.UU Relay inside the Panei is energised

AUDIO INDICATION
A sharp buzzer will beep continously after the Pane! recieves a faultest signal. It will stop
beepng ence the panel s reset

Please note that Damper status indications (opomciou) shall be available only if
either AUX, Contacts of the actuator or micro Switch contacts are connected to
relevant connections inside the control panel. Please refer to the connection
diagram for further detalls

COMPATIBILITY

The control panel can be easily connected to the reputed actuator Mmakes such as BELIMO,
SIEMENS. HONE\“WELL, JOVENTA otc

Solencids of B.C.H or any other make can be @asily connected to the control panel

ELECTRICAL PARAMETERS

d)
1b)

Operating veltage = 24\
Power Consumption « 08w
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CCCP A
FIRE/SMOKE DAMPER CONTROL PANEL

| [pAmPER OPEN] )

[DAWPERCLOBE] () |

AHLU STaTus

|
[FAuLT sTATUS | ()
mn N —————————

FOR WIRING

g REMOVE THIS COVER i &
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CONNECTION DIAGRAM

@@@@@@@@@@@@@@@@@@@

EXT | BMS SMOKE DAMPER AGTUATOR AHU ALARM
PANEL SENSE _
coM|nclcom|nol - | s+ |or] 1] 2| 3| &f sl s ] wooou{wcwocw
| i'
( lCnm;’ l&mhﬁ;]
ANNAVYVVAVV VYV AA VAV
PHASE
(*)
NEUTRAL
“
NEUTRAL
; )
PHASE
)
NEUTRAL
5
NORMALLY — ]
f OPEN AUX CONTACTS
NORMALLY OR
MICROSWITCH
| CLOSED "
COMMON
- + or
—L" ACTUATOR common
CONNECTIONS

SMOKE DETECTOR (SMOKE SENSOR)
CELING MOUNTRBLE /DUCT MOUNTARLE

WIRES FROM THE COMMON POINT & NORMALLY OPEN POINT OF ANY OPERATIVE RELAY
ONB M S PANEL NOTE THAT THESE TWO POINTS SHOULD BE AT ZERO POTENTIAL ALSO
INCASE B M S, PANEL IS NOT USED, KEEP THESE TWO POINTS OPEN

WIRES FROM THE COMMON POINT & NORMALLY CLOSED PCINT OF ANY OPERATIVE RELAY ON
EXTERNAL PANEL (FIRE PANEL) NOTE THAT THESE TWO POINTS SHOULD BE AT ZERO POTENTIAL.

ALSC. IN CASE EXTERNAL PANEL (FIRE PANEL) IS NOT USED KEEP THESE TWO POINTS SHORTED
WITH 4 PIECE OF WIRE

- For spring return actuators, use connectionnos. 1, 3. 4.8 BRT
*e  Fornon-spring return actuators, use connectionnos. 1.2, 3,4, 56 & 7.

*¢4 Damper Status indications (OPEN/CLOSE) shall be available anly if either AUX, comacts or
microswitch connections are done at points 4 568 7.
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y 4
BELIMO

Spring return actuator with emergency

function for adjusting air dampers in

ventilation and air conditioning systems

in buildings

« For air dampers up to approx. 2 m2

« Torque 10 Nm

+ Nominal voltage
AC24..240V/DC24..125V

« Control: Open-close

Technical data

Electrical data

Functional data

Safety

Dimensions / Weight

Technical data sheet

Nominal voltage

NFA

AC 24 ..240V,50/60 Hz/DC 24 ... 125V

Nominal voltage range

AC19,2..264V/DC21,6..1375V

Power consumption In operation
At rest
For wire sizing

6 W @ nominal torque
25W
9.5 VA

Connection

Cable 1 m, 2 x 0.75 mm?

Torque Motor
Spring return

Min. 10 Nm @ nominal voltage
Min. 10 Nm

Direction of rotation

Can be selected by mounting L / R

Manual override

With hand crank and interlocking switch

Angle of rotation

Max. 95°<], can be limited with
adjustable mechanical end stop

Running time Motor
Spring return

<75s(0...10 Nm)
20s @ —20 ... 50°C /max. 60 s @ -30°C

Sound power level Motor <45 dB (A)

Spring return <62 dB (A)
Service life Min. 60,000 emergency positions
Position indication Mechanical

Protection class

Il Totally insulated O

Degree of protection

IP54
NEMAZ2, UL Enclosure Type 2

EMC CE according to 2004/108/EC
Low-voltage directive CE according to 2006/95/EC
Certification Certified to IEC/EN 60730-1 and IEC/EN 60730-2-14

cULus according to UL 60730-1A and UL 60730-2-14
and CAN/CSA E60730-1:02

Mode of operation Type 1.AA

Rated impulse voltage 4 kV

Control pollution degree 3

Ambient temperature -30... +50°C

Non-operating temperature —40 ... +80°C

Ambient humidity 95% r.h., non-condensating
Maintenance Maintenance-free
Dimensions See «Dimensions» on page 3
Weight Approx. 2.0 kg
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Safety notes

Product features

Mode of operation

Simple direct mounting
Manual override

Adjustable angle of rotation

High operational reliability

Electrical installation

Wiring diagram
Notes

« Caution: Power supply voltage possible! A

+ Parallel connection of other actuators possible.
Note the performance data.

) &
Spring return actuator, AC 24 ...240V/DC 24 ... 125V, 10 Nm BEL' Mo

+ The actuator is not allowed to be used outside the specified field of application, especially in
aircraft or in any other airborne means of transport.

+ Caution: Power supply voltage possible!

+ It may only be installed by suitably trained personnel. Any legal regulations or regulations
issued by authorities must be observed during assembly.

+ The device may only be opened at the manufacturer's site. It does not contain any parts that
can be replaced or repaired by the user.

+ The cable must not be removed from the device.

+ When calculating the required torque, the specifications supplied by the damper manufacturers
(cross-section, design, installation site), and the air flow conditions must be observed.

+ The device contains electrical and electronic components and is not allowed to be disposed
of as household refuse. All locally valid regulations and requirements must be observed.

The actuator is equipped with a universal power module and can process supply voltages from
AC 24 ..240 VplusDC 24 ... 125 V.

The actuator moves the damper to the operating position at the same time as tensioning the
return spring. The damper is turned back to the emergency position by spring force if the supply
voltage is interrupted.

Simple direct mounting on the damper spindle with a universal spindle clamp, supplied with an
anti-rotation strap to prevent the actuator from rotating.

Manual operation of the damper with the hand crank, locking in any position with the interlocking
switch. Unlocking is manual or automatic by applying the operating voltage.

Adjustable angle of rotation with mechanical end stop.

The actuator is overload-proof, requires no limit switches and automatically stops when the end
stop is reached.

==
M—l—/—+ZI—

i

Cable colours:

1 =blue
2 = brown
Accessories
Description Data sheet
Electrical accessories  Auxiliary switch unit S2A-F * T2 - S2A-F
Feedback potentiometer unit P200A-F * T2 - P200A-F
Mechanical accessories  Various accessories
* further versions on request
Pngp 420 of 563
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)~ &
_ Spring return actuator, AC 24 ... 240 V/DC 24 ... 125V, 10 Nm BEL' MO

Dimensions [mm]

Dimensional drawings

Variant 1a:
¥%“-spindle clamp (with insertion part) EU Standard

Damper spindle|Length) @I @I &I
£t >85
0 15 10...22| 10 |14...25.4
Variant 1b:
1“-spindle clamp (without insertion part) EU Standard °
Damper spindle |Length) @I oz
£t 285 | 19..254 | .5 g
= 215 (26.7)
Variant 2: 32 27
2"-spindle clamp (optional via configuration) 162
Damper spindle Length| @I ol 172
— 285 182
0 >15 10...19 14...20 235
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71127-00001.F

pré
BELIMO NF(..)A(-S2) / SF(..)A(-S2)
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yré
NF(..)A(-S2) / SF(..)A(-S2) BELIMO

AC24V/DC24V L

1

230V + 230V
24V + 24V

230 VN ”724V
24V /N230V

S1 S2 S3 S4 S5 S6
[ )]

o

-—|

il
il

A=10%a"A | L7<B | 11..00%<

>A >B
NF24A NF24A-S2
SF24A SF24A-S2
AC 230V A noL NoL 230V + 230V
k k 24V + 24V
230 VN 724V
‘ ‘ 24V /N230V
T N T T
1 2 1 2 S1 S2 S3 S4 S5 S6

= =N >

Az10%a"A | LB |11 00%<

>A >B
NF230A NF230A-S2
SF230A SF230A-S52
ACZ4...240V/DC24...125VA T L T L
T Tt 230V + 230V
24V + 24V
230 N 28 V
| | 24v PR 230V
N T T T
12 1 2 S1 S2 S3 S4 S5 S6

d=b d=bh >

A B
A=10%<3 " L% |B=11..90%<
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y 4
BELIMO

Spring return actuator with emergency

function for adjusting air dampers in

ventilation and air conditioning systems

in buildings

« For air dampers up to approx. 4 m2

« Torque 20 Nm

+ Nominal voltage
AC24..240V/DC24..125V

« Control: Open-close

Technical data

Electrical data

Functional data

Safety

Dimensions / Weight

Technical data sheet

Nominal voltage

SFA

AC 24 ..240V,50/60 Hz/DC 24 ...125V

Nominal voltage range

AC19,2..264V/DC21,6..1375V

Power consumption In operation
At rest
For wire sizing

7 W @ nominal torque
35W
18 VA

Connection

Cable 1 m, 2 x 0.75 mm?

Torque Motor
Spring return

Min. 20 Nm @ nominal voltage
Min. 20 Nm

Direction of rotation

Can be selected by mounting L / R

Manual override

With hand crank and interlocking switch

Angle of rotation

Max. 95°<], can be limited with
adjustable mechanical end stop

Running time Motor
Spring return

<75s(0...10 Nm)
20s @ —20...50°C /max. 60 s @ -30°C

Sound power level Motor <45 dB (A)

Spring return <62 dB (A)
Service life Min. 60,000 emergency positions
Position indication Mechanical

Protection class

Il Totally insulated O

Degree of protection

IP54
NEMAZ2, UL Enclosure Type 2

EMC CE according to 2004/108/EC
Low-voltage directive CE according to 2006/95/EC
Certification Certified to IEC/EN 60730-1 and IEC/EN 60730-2-14

cULus according to UL 60730-1A and UL 60730-2-14
and CAN/CSA E60730-1:02

Mode of operation Type 1.AA

Rated impulse voltage 4 kV

Control pollution degree 3

Ambient temperature -30 ... +50°C

Non-operating temperature —40 ... +80°C

Ambient humidity 95% r.h., non-condensating
Maintenance Maintenance-free
Dimensions See «Dimensions» on page 3
Weight Approx. 2.2 kg
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Safety notes

Product features

Mode of operation

Simple direct mounting
Manual override

Adjustable angle of rotation

High operational reliability

Electrical installation

Wiring diagram
Notes

« Caution: Power supply voltage possible! A

+ Parallel connection of other actuators possible.
Note the performance data.

) &
Spring return actuator, AC 24 ...240V/DC 24 ... 125V, 20 Nm BEL' Mo

+ The actuator is not allowed to be used outside the specified field of application, especially in
aircraft or in any other airborne means of transport.

+ Caution: Power supply voltage possible!

+ It may only be installed by suitably trained personnel. Any legal regulations or regulations
issued by authorities must be observed during assembly.

+ The device may only be opened at the manufacturer's site. It does not contain any parts that
can be replaced or repaired by the user.

+ The cable must not be removed from the device.

+ When calculating the required torque, the specifications supplied by the damper manufacturers
(cross-section, design, installation site), and the air flow conditions must be observed.

+ The device contains electrical and electronic components and is not allowed to be disposed
of as household refuse. All locally valid regulations and requirements must be observed.

The actuator is equipped with a universal power module and can process supply voltages from
AC 24 ..240 VplusDC 24 ... 125 V.

The actuator moves the damper to the operating position at the same time as tensioning the
return spring. The damper is turned back to the emergency position by spring force if the supply
voltage is interrupted.

Simple direct mounting on the damper spindle with a universal spindle clamp, supplied with an
anti-rotation strap to prevent the actuator from rotating.

Manual operation of the damper with the hand crank, locking in any position with the interlocking
switch. Unlocking is manual or automatic by applying the operating voltage.

Adjustable angle of rotation with mechanical end stop.

The actuator is overload-proof, requires no limit switches and automatically stops when the end
stop is reached.

==
M—l—/—+ZI—

i

Cable colours:

1 =blue
2 = brown
Accessories
Description Data sheet
Electrical accessories  Auxiliary switch unit S2A-F * T2 - S2A-F
Feedback potentiometer unit P200A-F * T2 - P200A-F
Mechanical accessories  Various accessories
* further versions on request
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)~ &
_ Spring return actuator, AC 24 ... 240 V/DC 24 ... 125V, 20 Nm BEL' MO

Dimensions [mm]

Dimensional drawings

Variant 1a:
¥%“-spindle clamp (with insertion part) EU Standard

Damper spindle|Length) @I @I &I
£t >85
0 15 10...22| 10 |14...25.4
Variant 1b:
1“-spindle clamp (without insertion part) EU Standard °
Damper spindle |Length) @I oz
£t 285 | 19..254 | .5 g
= 215 (26.7)
Variant 2: 32 27
2"-spindle clamp (optional via configuration) 162
Damper spindle Length| @I ol 172
— 285 182
0 >15 10...19 14...20 235

Dagp 426 of 563
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NF(..)A(-S2) / SF(..)A(-S2) BELIMO

AC24V/DC24V L

1

230V + 230V
24V + 24V

230 VN ”724V
24V /N230V

S1 S2 S3 S4 S5 S6
[ )]

o

-—|

il
il

A=10%a"A | L7<B | 11..00%<

>A >B
NF24A NF24A-S2
SF24A SF24A-S2
AC 230V A noL NoL 230V + 230V
k k 24V + 24V
230 VN 724V
‘ ‘ 24V /N230V
T N T T
1 2 1 2 S1 S2 S3 S4 S5 S6

= =N >

Az10%a"A | LB |11 00%<

>A >B
NF230A NF230A-S2
SF230A SF230A-S52
ACZ4...240V/DC24...125VA T L T L
T Tt 230V + 230V
24V + 24V
230 N 28 V
| | 24v PR 230V
N T T T
12 1 2 S1 S2 S3 S4 S5 S6

d=b d=bh >

A B
A=10%<3 " L% |B=11..90%<

Dngn 428 of 563
2/2 M2-NF(..)A(-S2)/SF(..)A(-S2) * v1.3 + 06.2012 www.belimo.com




¥10¢ 934 - LVINIOdL

8 [ L [ 9 [ g v [ 3 [ [ [ I
m DO ﬂ.ﬂwn A””%. oMM v%%mu oMM . Mm "qaLNOFSOUd F8 TTIM
. . ° DS = - =0¢g- NOLLNIAVYLNOD NOISSINYAJ NAILLIIM YITHL
M - -| "ALTLAd VIANI 9IVINHLSAS .—— NE mu. m>m 3 €5 OIF=¢lg-02l | T0FE=9-¢0 |LNOHLIM AAIJ0OD I9 LON LSNI INTFIWNO0d THL
2 o i 00/DS 30 'ON PRI IAHL OL 41O NS NOLLYWHONI
= ddIAIDAdS SI'dLT LAd VIAONI HIVINHLSAS I
= K < - @prapran | SSTINA LINTT ADNVIATOL | J0 ALYAJO™d V SINDISHA ANV ONIMVIA STHL
. 9.vi &.O%VO Q.%VO SN i i - ) FNATOA \
' - . : ° By B B E
n 3 dI'rva > qd ATVOS| ‘HSINIA HDVAINS| "IVIHHLVIA SALLAJIONd SSVIN
. - LEIT/VH/AAV/IAIS £10%-Le -1 HLVA (@IS 1990) IATATS LNOHLIM -
SAOAH HIdINVA dI1d AIZIFO0LONN
“ON AHY| “ON HONIMVAA JUVHS AAOIWNAY
‘NOLLATYDSHA LAdVd
o a
LONAd NI AITTVLSNI
HIdNVA HYId AHZIYOLOIN
a a
IS?)
©
T}
(Todwrep 30 [PPIA) M 5
o
Y
<
B )
I o
o
o 0
| -
jast
— m —
e.
91}
=
S
5 q
q 3
i3]
2
A A
v \4
Ad AHY NOISIAdY| HALVA |'ONAFY| "W NI HIV NOISNHNIA TITV AHIAIDHIS HSIMUHTHLO SSHINN 7
8 [ L [ 9 [ g [ 2 [ 3 [ g [ I

G4/11/¢"L/"1dIS ‘ON LVINHO A




YVISIAVY

13NVd
X3

‘dLT1Ad VIANI 9V 1SIAVYH SONN%e
© ] 31eW3)sAS
ueysnyg a|eosy
~ -:Ag "addv T A8 OHO[Zg— | A8 Nya [ .
Aq panoiddes pexoouon pajepowy -31vO0S -—-3ONVYY310L
[oued |ouo0) Joj welbelq BulIpy
-'ON ONIMVHAd -31va VALY
- 'ON/1dVvVd
m = C>>O.hm AN “uorealpul
b=emalh gy
N4N
L~ BIUM -GS (b i
¥ - 8HUYM -€S (€ / NM / \N X
€-2oeig-1s(z e O v e e \f @/0] + | - |aau [ na fon fwoo
—\lvmm - Nw A—\ WVHVIY nNH'Y "HOLVNLOV ¥3dWva Riosnas vows| dINTL
dS ¥¢ 4S
"U0I}9dUU0D
ON -3uld - €s (9 _
"U0I}9dUU0D @
ON - UM -GS (S .
719II0A -1 S (¥ [0 e )
G - 8bueIO-pSs (g Uo @ @ ©
9-Re19-9s (2
1-paYy -zS (1
¥¢-N4S
_H_ _H_ _H_ < ‘[Bued |ojjuo) Jedweq ayows / a4
-V 4000

(A 0€Z 8 AT ) @e [043U00 eIpUBYD

QUL S}
Sa

|:| .2 40 4591 HOSNIS IHUNLYHIdNIL

(ONIMVHA FHL FTVOS LNOA MSV 'STd L8N0d NI 1) ‘WA NI 34V SNOISNIWIA 11V

LHOIT N33YO ANV 034 13NVd TOHLNOD
[ONI_NOILAOD a3S010 ¥O N3dO ¥3dWva

dO1VNL1OV
OWNI134

‘uin}ay buudg pue Bunenpopy Jojenjoy
oulljeg

Page 430 of 563




IMT'IEY ™ FOI\AICI0I\DIANAINNS

a a
(3QIS 3OVdS dINOILIONOD) '341IS 2
10Nd NOOY NHY 10Nd 5
0 Om..u

ONINFQO TIVM d3dNvd F414




AIR WASHER & UAF FANS MOTORS

Page 432 of 583




Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT
Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED

Principle Consultant:DESEIN PVT. LTD.
Main Contractor: Bharat Heavy Electricals Ltd. {

Indent no. - DB/07/0206

LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. |[PROJECT & PACKAGE: IE-3 MOTORS
1 GENERAL

i Manufacturer & country of origin

Marathon Electric Motors (India) Limited

ii Equipment driven by motor

AIR WASHE FAN

i |Motor type Sq.Cage

iv [Quantity As per Project requirement
2 |DESIGN & PERFORMANCE DATA

i Frame size TCA225M

ii Type of duty S1

Type of enclosure & method of cooling / Degree of

TEFC/IC 411/1IP 55

protection

v Appll|cab|e standard to which motor generally IS/IEC-60034-2-1
confirms

v |Type of mounting IMB3

Vi Direction of rotation viewed from DE Bi-Directional

Standard continuous rating at 40 deg.C ambient

vii temp. as per Indian Std. (KW) N.A. as motor is designed for 50 Deg.C
viii Derated rati_ng for specified normal condition i.e. 50 45
deg. C ambient (KW)
ix |Rated voltage (volts) & Rated frequency(Hz) 415/50
X Permissible variation of
a |voltage (volts) +10%
b |Frequency (Hz) +5%
¢ |Combined voltage & frequency 10%
xi  |Minimum permissible starting voltage(V) 85% OF RATED VOLTAGE
xii |Rated speed at rated voltage & frequency 1484
xiii |At rated voltage and frequency
a |Full load current (A) 77.3
b No load current (A) (Approx.) 27.3

xiv  |Power factor at

a 100% load / 75% load / 50% load

0.86/0.82/0.72

b [No load (Approx.) 0.046
c |Starting (Approx.) 0.411
xv |Efficieny (%)at rated voltage & frequency
a |100% load 94.2
b |75% load 94.2
c |50% load 94.3
xvi_|Starting current % FLC at
a 100% voltage 750%
b |85% voltage 638%
c [80% voltage 600%
xvii |Starting time with minimum permissible Voltage
a |without driven equipment coupled < 2 Secs.
b [with driven equipment coupled (sec) 9.7
xviii |Safe stall time with 110% of rated voltage
a |From hot condition in sec. 11
b |From cold condition in sec. 23
xix |Torques - % FLT
Starting torque at min. permissible V starting torq at
a 53.93
rated V ( kg-mtr.)
b Pull up torque at rated voltage ( kg-mir.) 63.45
[ Pull out torque  ( kg-mitr.) 91.46
d [Min. accelerating torque available 10% of rated Torque
e Rated torque - kg-m 29.5
“x Statc_)r w_lndmg resistance per Ph. (Q @ 20°C) 0.1555
( Indicative )
xxi |GD square value of motor - kg-m? 3.084
.. [No. of permissible successive starts when motor is
xxii |, o 2/3
in hot / cold condition
XXiii
a  |Locked rotor KVA input (Inclusive of Tolerance) 500

b |Locked rotor KVA / KW (Inclusive of Tolerance)

11
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LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. |PROJECT & PACKAGE: IE-3 MOTORS
xxiv |Bearings
a |[Type DE : Roller / NDE : BALL

Manufacturer

SKF, FAG or equivalent

Self lubricated or forced lubricated

Self Lubricated

Lithium based grease

b
c
d Recommended lubricants
e
f
g
i

Guaranteed life in hours 40,000
Whether dial type thermometer provided NA
Qil pressure guage/switch NA
range NA
ii Contact Nos. and ratings NA
i |Accuracy NA

xxv |Vibration

a |Velocity mm/s

AS PER IS 12075

b [Displacement microns

AS PER IS 12075

xxvi [Noise level db(A) at 1 m at no load

AS PER IS 12065

3 |CONSTRUCTIONAL FEATURES

i Stator winding insulation

Class & type

F (temperature rise limited to class B) / Laminated Non
YES

a
b  |Tropicalised (Yes/No)
Cc |Temperature rise over specificed max.

i. cold water temp. of 38 deg. C NA
ii. Ambient air 50 deg. C. 70° C

d |[Method of temperature measurement RESISTANCE METHOD
Stator winding connection Delta

f Number of terminals braught out 6

ii  [Type of terminal box for

a |Stator leads

Detachable - Non Phase segregated

b  |space heater NA

c |Temperature detectors NA

d instrument switch etc. NA

iii. |For main terminal box

a |Location As per GAD
b |Entry of cables As per GAD

Recommended cable size (to be matched with

Cc . X 3C-95 SQ MM AL, XLPE ARMOURED
cable size envisaged by owner)

d |Fault level 50KA for 0.25Sec with suitable back up fuses
iv  |Temperature detector for stator winding NA

a |Type NA

b |Nos. provided NA

[ Location NA

d [make NA

e |resistance value at 0 deg. C (ohms) NA

vV |space heaters

a |Number 1

b |Location Wdg. Overhang

[ Power requirement (Watt) 60

vi |Paint shade Shade No. 631 as per I1S:5
vii  [Approx. Weight of

a |Motor stator 247

b |Motor rotor 164

c  |Total weight (kg) 411

4 |CHARACTERISTIC CURVES

i Torque speed characteristic of the motor Enclosed

i Calibration characteristic of platinum type

resistance temperature detector N.A.

i |Calibration characteristic of platinum BTD

iv [Thermal withstand characteristic Enclosed

v [Starting current vs. time -

vi |Starting current vs. speed Enclosed
vii  [Neg. sequence current vs. time N.A.
viii |PF & Efficiency Vs Load. Enclosed

NOTE :

1) ALL PERFORMANCE FIGURES ARE SUBJECT TO IS/IEC TOLERANCES.

2) Fans to be started at closed damper condition only.
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Performance Curves

Date: TCA 225MA04
. ® ™
Customer: marathon:TerraMAX -~
Attention: M IE3 Efficiency
! otors
Submitted by:
Motor Load Data
Load 0% 25% 50% 75% 100%
Current (Amps) 27.3 325 45.8 60.4 77.3
Torque (Nm) 0.00 71.6 144 216 288
RPM 1500 1496 1492 1488 1484
Efficiency (%) 91.7 94.3 94.2 94.2
P.F. (%) 4.6 52.3 72.2 81.9 85.7
Motor Speed - Torque Data
LR Pull-Up BD Rated Idle .
Inf t Block
Speed (RPM) 0 214 1365 1484 1500 nrormation Bloc
Current (Amps) 580 522 314 77.3 27.3 kW 45.0
Torque (p.u.) 2.53 213 3.1 1.00 0.00 Sync. RPM 1500
Frame 225M
= Efficiency (%) —— P.F. (%) = Current (Amps) Enclosure TEFC
100 90.0 Voltage 415 \
Frequency 50 Hz
—_— Duty S1
90 |
g0 Ambient 50 °C
80 /7 200 Elevation 1,000 meters
/ e Moment of Inertia 0.7712 kg-m?2
70 Motor Weight 411 Kgs
/ L 60.0
5 60 £
> 8 / / Fs00 <
§5 % F
] g
£ E 40 / / B
] R ©
30 300 Additional Specifications:
2 / - 200
10 / - 100
0 : : : : : 0.0
0% 20% 40% 60% 80% 100% 120%
Load
Speed -Torque Curve
= Torque (p.u.) —— Current (Amps)
35 700
p——
? \ /// ™ 600
2.5 N 500
32 \ 400 2
= £
w c
g g
5 15 300 5
1 200
0.5 100
0 0
0 200 400 600 800 1000 1200 1400 1600
Speed in RPM
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AIR WASHER & UAF PUMPS MOTORS
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18.5 kw 4pole

LY

LT Motors Division
Ahmednagar

F

CG Power and Industrial Solutions Limited

MOTOR DATA SHEET

4 X 270 MW BHADRADRI TPS.,TELANGANA

CLAUSE
No. PROJECT & PACKAGE:
E-1
MOTORS
1 GENERAL
i Manufacturer & country of origin CG Power and Industrial Solutions Limited
PUMP MOTORS FOR VENTILATION

ii Equipment driven by motor AIR WASHERS
ii Motor type iﬂgl;gSREIé\SC SQUIRREL CAGE INDUCTION
iv Quantity As per Project requirement
2 DESIGN & PERFORMANCE DATA
i Frame size ND180M
ii Type of duty _81
iii Type of enclosure & method of cooling TEFC Safe Area & IC 411

Degree of protection IP55
iv Applicable standard to which motor IS/IEC 60034,

generally confirms
v Type of mounting B3
Vi Direction of rotation viewed from DE Bidirectional
vii Standard continuous rating at 40 deg.C

ambient temp. as per Indian Std. Kw 20.1
viii Derated rating for specified normal

condition i.e. 50 deg. C ambient ( Kw) 18.50
iX Rated voltage (volts) & Rated frequency(Hz) |415 & 50
DOCUMENT No. POST AWARD MOTORS | PAGE 1

CONTRACTOR'S
PE-V0-411-554-A211,R-00

TECHNICAL DATA

OF

REQUIREMENT SHEETS

X Permissible variation of

a voltage (volts) +-10%

b Frequency (Hz) +3-5%

c Combined voltage & frequency 10% ( Absolute)

Xi Minimum permissible starting voltage(v) 80%

Xii Rated speed at rated voltage & frequency 1470 RPM

Xiii At rated voltage and frequency

a Full load current (A) 34.00

b No load current (approx) (A) 13 (Max)

Xiv Power factor at

a 100% load & 75% load & 50% load 0.82 & 0.79 & 0.68
b No load 0.15 (Min.)

c Starting 0.4 (Min.)

XV Efficieny (%)at rated voltage & frequency

a 100% load 92.6

b 75% load 92.6

c 50% load 91.6

DOCUMENT No. POST AWARD MOTORS | PAGE 2
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18.5 kw 4pole

"% CG Power and Industrial Solutions Limited
- LT Motors Division
g Ahmednagar

MOTOR DATA SHEET 4 X 270 MW BHADRADRI TPS.,TELANGANA
CLAUSE
No. PROJECT & PACKAGE:

E-1
MOTORS

CONTRACTOR'S TECHNICAL DATA OF
PE-V0-411-554-A211,R-00 REQUIREMENT SHEETS
XVi Starting current % FLC at
a 100% voltage 700
b 85% voltage 595
c 80% voltage 560
XVii Starting time with minimum permissible

voltage LOAD GD2 ASSUMED=MOTOR GD2.
a without driven equipment coupled 0.2
b with driven equipment coupled 0.6
xviii Safe stall time with 110% of rated voltage
a From hot condition in sec. 8
b From cold condition in sec. 17
XiX Torques - % FLT
a Starting torque at min. permissible V 128

starting torg at rated V. 200
b Pull up torque at rated voltage 175
c Pull out torque 225
d Min. accelerating torque available 10%
e Rated torque - kg-m 12.26
XX Stator winding resistance per phase 0.449 (+5%)

(ohm/milli ohm at 20 ° C.) ( Indicative )
XXi GD square value of motor - kg-m sq. 0.85
XXii No. of permissible successive starts

when motor is in hot / cold condition 2/3
DOCUMENT No. POST AWARD MOTORS | PAGE 3
CONTRACTOR'S TECHNICAL DATA OF

PE-V0-411-554-A211,R-00

REQUIREMENT SHEETS

XXiii
a Locked rotor KVA input 205.3
b Locked rotor KVA / KW 11.10
(INCLUSIVE OF TOLERENCE)
XXiv Bearings
a Type Antifriction deep groove ball
b Manufacturer SKF/FAG/NTN/EQUIVALENT
c Self lubricated or forced lubricated Self Lubricated
d Recommended lubricants Greased for life
e Guaranteed life in hours > 40,000 hours
f Whether dial type thermometer provided NO
g Qil pressure guage/switch N.A.
i range
ii Contact Nos. and ratings
iii Accuracy
XXV Vibration As per I1S:12075
a Velocity mm/s
b Displacement microns
XXVi Noise level db(A) at 1 m at no load As Per 1S:12065
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18.5 kw 4pole

LY

LT Motors Division

F

CG Power and Industrial Solutions Limited

Ahmednagar
MOTOR DATA SHEET 4 X 270 MW BHADRADRI TPS.,TELANGANA
CLAUSE
No. PROJECT & PACKAGE:

E-1
MOTORS

DOCUMENT No. POST AWARD MOTORS | PAGE 4
CONTRACTOR'S TECHNICAL DATA OF
PE-V0-411-554-A211,R-00 REQUIREMENT SHEETS
3 CONSTRUCTIONAL FEATURES
i Stator winding insulation
a Class & type F (Temp. rise limited to class ‘B’)
b Tropicalised (yes/no) Yes
c Temperature rise over specificed max.
i. cold water temp. of 38 deg. C N.A.
ii. Ambient air 50 deg. C. 70
d Method of temperature measurement by resistance
e Stator winding connection Delta
f Number of terminals braught out 6
ii Type of terminal box for
a Stator leads Cast iron non phase seggregated
b space heater Non phase seggregated
[ Temperature detectors N.A.
d instrument switch etc. N.A.
iii. For main terminal box
a Location RHS From DE
b Entry of cables Side
c Recommended cable size 2 * 3C,25-MM?
(to be matched with cable size
envisaged by owner)
d Fault level 50KA FOR 0.25 SEC
iv Temperature detector for stator winding No
a Type NA
b Nos. provided NA
c Location NA
d make NA
e resistance value at 0 deg. C (ohms) NA
\Y space heaters Yes
a Number N.A
b Location Winding overhang
c Power requirement (watt) N.A
Vi Paint shade RAL5012EPOXY
DOCUMENT No. POST AWARD MOTORS | PAGE 5
CONTRACTOR'S TECHNICAL DATA OF

PE-V0-411-554-A211,R-00

REQUIREMENT SHEETS

vii Weight of

a Motor stator 96
b Motor rotor 64
c Total weight (kg) 160
4 CHARACTERISTIC CURVES

i Torque speed characteristic of the motor Yes
ii Calibration characteristic of platinum N.A.

type resistance temperature detector
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18.5 kw 4pole

LY

CG Power and Industrial Solutions Limited

) LT Motors Division
g Ahmednagar

MOTOR DATA SHEET 4 X 270 MW BHADRADRI TPS.,TELANGANA
CLAUSE
No. PROJECT & PACKAGE:

E-1
MOTORS

iii Calibration characteristic of platinum N.A

BTD
iv Thermal withstand characteristic Yes
\ starting current vs. time Yes
Vi starting current vs. speed yes
Vii neg. sequence current vs. time N.A.
viii PF & efficiency V.s load. Yes

All performance data is subject to tolerance as per IS/IEC 60034
All performance shall be measured on sinusoidal supply
Temp rise test shall be carried at rated kW & voltage for 1 hour other than S1 duty

PE-V0-411-554-A211,R-00

REQUIREMENT SHEETS

ISSUED BY : Kinshuk Kalia
LT MOTORS DIVISION , AHMEDNAGAR
DOCUMENT No. POST AWARD MOTORS | PAGE 6
CONTRACTOR'S TECHNICAL DATA OF
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DIMENSION DRAWING OF 3 PH SQUIRREL CAGE TEFC FOOT
MOUNTED TB ON RHS (FROM DE) INDUCTION MOTOR

DO NOT SCALE | PLEASE ASK, IF IN DOUBT
CABLE ENTRY
(REF T/BOX DRG
AC AUX TERM BOX FOR SPACE
HEATER AS APPLICABLE
AD (MAX) L 10 / Al 7
8| | Fa
ED
] ! —
¢ :
S ]
)
j B A ——f)
AA BA BA
: as | el Lmal
& £0.5 = (E) ©+1 (@) +0.5
AB / B8
"—4-HOLES #(K) Z EARTHING TERMINAL OF M8
FOOT FIXING OVER ALL
FRAME MOTOR Wt [ |
Al B|B1]| C H TOL A | AB | BA| BB | KTOL AD | AC L HD | HA (kg)
ND180M | 279 | 241 121 | 180.0/1795 | 84 |348| 83 | 286 | 15.0/155| 365 | 352 | 677 | 418 | 22 160 100
D END SHAFT EXTENSION AND KEY
D TOL E | ED F TOL GD TOL G Y
48.018/48.002 | 110 | 80 | 14.00/13.957 | 9.0/89 |425/423| M16X32

NOTES

ONE EARTHING TERMINAL IS PROVIDED INSIDE MAIN TERMINAL BOX.
MOTOR MAY HAVE ADDITIONAL FOOT HOLES FOR CUSTOMER/SITE FLEXIBILITY
**MINIMUM DISTANCE FOR EFFICIENT COOLING OF MOTOR TO BE MAINTAINED BY USER

ALL DIMENSIONS ARE IN mm
RINGED DIMENSIONS ARE AS PER 1S:1231/IEC60072

CUSTOMER TSGENCO RATED O/P kW[18.5
P.O. NO. NO OF POLES |[4
IND. NO. e FRAME ND180M MOUNTING B3
CLIENT TAG NO.
PROJECT

NAME DATE _ |REMARKS TITLE
DRN SBK 26-May-18
CHD SBK 26-May-18 DIMENSIONAL DRAWING
APPROVED SSN 26-May-18

DRG NO

(s

CG Power and Industrial Salytions Limited

LT Motors Division

WAPL52/100-4




M6 EARTH
TERMINAL

@) <
M~ s}
CABLE
ENTRY
1
1
TERMINAL BOX
oy =/ COVER
: 2\
P~ GASKET
[<e] s
o6
[ =
ﬂ___ [==—=] ——3%
v 7777 P, oY
TERMINAL
BOX
CREEPAGE = 25 MATERIAL OF T/BOX
CLEARNCE = 12 CAST IRON
ACCESSORIES SPACE HEATER THERMISTOR RTD
APPLICABLE NA NA NA
CABLE SIZE (ENTRY) NA NA NA
MAIN CABLE SIZE |2 * 3C,25-MM? CABLE ENTRY M25X1.5P 2-Nos.
CUSTOMER TSGENCO RATED O/P kW 18.5
PO No NO OF POLES 4
INDENT / ENQ No FRAME ND180M
CLIENT
Tag No.
PROJECT
NAME DATE |ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED
DRAWN BY AMR 26-05-2018 |TITLE :
CHECKED BY SBK 26-05-2018
APPROVED BY SRB 26052018 TERMINAL BOX ARRANGEMENT
“. CG Power and Industrial Solutions Limited EA9101RA
¥ LT Motors Division
A
" Ahmednagar DRG No :
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THERMAL WITHSTAND TIME CURVE

e COLD

—==-HOT

¢ At75%V A At80%V ©® At100%V m At110% V
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{
>
10 8
1
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STARTING CURRENT ( % FLC )
Curves are asymptotic to Y axis.
CUSTOMER |TSGENCO RATED O/P kW 18.5
P.O.NO NO OF POLES 4
IND.NO: FRAME ND180M
CLIENT: - TAG NO. 0
PROJECT:
NAME DATE |TITLE
DRN PLP | 26-May-18
CHD PLP | 26-May-18 THERMAL WITHSTAND TIME CURVE
APPROVED RGV | 26-May-18 SC10/20/700

G

CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar

Page 446 of 563




SPEED VS TORQUE
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CUSTOMER |TSGENCO RATED OP kW  |18.5
P.O.NO NO OF POLES 4
IND.NO: FRAME ND180M
CLIENT: - TAG NO. 0
PROJECT:. |-
NAME | DATE |TITLE
DRN PLP |26-May-18
CHD PLF 26 May 18 SUPERIMPOSED TORQUE SPEED CURVE
APPROVED RGV | 26-May-18 SC200/700
CG Power and Industrial Solutions Limited
=y LT Motors Division
> Ahmednagar
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EFFICIENCY (%)

LOAD Vs EFFICIENCY

100

92.6

92.6

90
80

70

60

50

40

30 /

20 /

10 /

0
NO LOAD

1/4 LOAD

1/2 LOAD
LOAD

3/4 LOAD

FULL LOAD

POWER
FACTOR

0.9

LOAD Vs POWER-FACTOR

0.79

0.82

0.8

0.7

0.68

0.6

/,

0.5

~

0.4

e

0.3

s

0.2

yd

d

0.1

0

NO LOAD

1/4 LOAD

1/2 LOAD

LOAD

3/4 LOAD

FULL LOAD

CUSTOMER

TSGENCO

RATED O/P kW

18.5

P.O.NO

NO OF POLES

4

IND.NO:

FRAME

ND180M

CLIENT:

PROJECT:
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CG Power and Industrial Solutions Limited
LT Motors Division

Ahmednagar
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SPEED Vs CURRENT
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CUSTOMER |[TSGENCO RATED O/P kW 18.5
P.O.NO NO OF POLES 4
IND.NO: WAPL52/100 FRAME ND180M
CLIENT: - TAG NO. 0
PROJECT: -
NAME DATE |TITLE
DRN PLP | 26-May-18
CHD PLP 26-May-18 CURRENT SPEED & CURRENT TIME CURVE
APPROVED RGV | 26-May-18 SC1470/100

CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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AXIAL FANS (RE, SUPPLY/EXHAUST)
MOTORS
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Principle Consultant:DESEIN PVT. LTD.
Main Contractor: Bharat Heavy Electricals Ltd. Sub Contractor:

LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. |PROJECT & PACKAGE: IE-3 MOTORS
1 |GENERAL
i Manufacturer & country of origin MEML & INDIA
ii Equipment driven by motor FAN
i |Motor type SCIM
iv Quantity As per Project requirement
2 |DESIGN & PERFORMANCE DATA
i Frame size 100L
i |Type of duty S
i Type of enclosure & method of cooling / Degree of TEFC/IC 411 /1P 55
protection
iv égﬂi'f::g'e standard to which motor generally IS 12615, IEC 60034, IEC 60030, IS 12075, IS 12065 Etc.
v |Type of mounting IMB3
vi _ |Direction of rotation viewed from DE Bi-Directional
vii Standard continuous rating at 40 deg.C ambient NA
temp. as per Indian Std. (KW)
viii Derated rating for specified normal condition i.e. 50 55
deg. C ambient (KW) )
ix |Rated voltage (volts) & Rated frequency(Hz) 415/50
X Permissible variation of
a |voltage (volts) +10%
b Frequency (Hz) +5%
C Combined voltage & frequency 10%
xi_ |Minimum permissible starting voltage(V) 85% OF RATED VOLTAGE
xii |Rated speed at rated voltage & frequency 1457
xiii |At rated voltage and frequency
a |Full load current (A) 4.25
b No load current (A) (Approx.) 2.02
xiv_ |Power factor at
a  |100% load & 75% load & 50% load 0.83/0.77/0.64
b |No load (Approx.) 0.098
c |Starting (Approx.) 0.647
xv__ |Efficieny (%)at rated voltage & frequency
a [100% load 86.7
b |75% load 86.7
¢ |50% load 85.2
xvi |Starting current % FLC at
a [100% voltage 720%
b |85% voltage 612%
c |80% voltage 576%
xvii |Starting time with minimum permissible Voltage
a |without driven equipment coupled < 2 Secs.
b |with driven equipment coupled 3.2
xviii |Safe stall time with 110% of rated voltage
a |From hot condition in sec. 5.5
b  |From cold condition in sec. 15
xix__|Torques - % FLT
Starting torque at min. permissible V starting torq at
a 2.55
rated V.
b |Pull up torque at rated voltage 2.96
¢ |Pull out torque 4.41
d  [Min. accelerating torque available 2.55
e [Rated torque - kg-m 1.47
X Statgr wllndmg resistance per Ph. (Q @ 20°C) 286
(Indicative )
xxi |GD square value of motor - kg-m? 0.048
.. |No. of permissible successive starts when motor is
xxii |, o 2/3
in hot / cold condition
XXiii
a |Locked rotor KVA input (Inclusive of Tolerance) 26.4
b |Locked rotor KVA / KW (Inclusive of Tolerance) 12.0

Page 451 of 563



Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT
Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED

Principle Consultant:DESEIN PVT. LTD.

Main Cpniractor: Bharat Heavy Electricals Lid. Sub Conftractor:
LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. [PROJECT & PACKAGE: IE-3 MOTORS
xxiv_ |Bearings
a  |Type DE : BALL / NDE : BALL
b |Manufacturer SKF, FAG or equivalent
Cc  |Self lubricated or forced lubricated Self Lubricated
d Recommended lubricants GREASE
e |Guaranteed life in hours 40,000
f Whether dial type thermometer provided NA
g |Qil pressure guage/switch NA
i range NA
ii Contact Nos. and ratings NA
i [Accuracy NA
xxv |Vibration
a |Velocity mm/s AS PER IS 12075
b Displacement microns AS PER IS 12075
xxvi_|Noise level db(A) at 1 m at no load AS PER IS 12065
3 |CONSTRUCTIONAL FEATURES
i Stator winding insulation
a Class & type Class F with temperature rise limited to class B /Varnish
b |Tropicalised (Yes/No) YES
¢ |Temperature rise over specificed max.
i. cold water temp. of 38 deg. C NA
ii. Ambient air 50 deg. C. 70°C
d Method of temperature measurement RESISTANCE METHOD
e |[Stator winding connection STAR
f Number of terminals braught out 6
i |Type of terminal box for
a  |Stator leads YES
b |space heater NA
¢ |Temperature detectors NA
d instrument switch etc. NA
ii. |For main terminal box
a [Location TOP
b  |Entry of cables REFER GAD
c Recommendeq cable size (to be matched with 3C x 2.5 SOMM CU ARMOURED
cable size envisaged by owner)
d [Faultlevel 50KA for 0.25Sec with suitable back up fuses
iv_ |Temperature detector for stator winding NA
a  |Type NA
b |Nos. provided NA
C Location NA
d [make NA
e |resistance value at 0 deg. C (ohms) NA
v |space heaters NA
a  [Number NA
b |Location NA
C Power requirement (Watt) NA
vi  |Paint shade Shade No. 631 as per IS:5
vii__|Approx. Weight of
a  [Motor stator -
b |Motor rotor -
c |Total weight (kg) 39
4 |CHARACTERISTIC CURVES
i Torque speed characteristic of the motor ATTACHED
. Calibration characteristic of platinum type
ii ) NA
resistance temperature detector
i |Calibration characteristic of platinum BTD NA
iv | Thermal withstand characteristic ATTACHED
v |Starting current vs. time ATTACHED
vi  [Starting current vs. speed ATTACHED
vii |Neg. sequence current vs. time ATTACHED
viii |PF & Efficiency Vs Load. ATTACHED
NOTE :

1) ALL PERFORMANCE FIGURES ARE SUBJECT TO IS/IEC TOLERANCES.

2) Fans to be started at closed damper condition only.
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Date:

Customer:

Attention:
Submitted by:

Performance Curves

marathon: TerraMAX™

L

Motors

Motor Load Data

TCA 100LA04

IE3 Efficiency

Load 0% 25% 50% 75% 100%
Current (Amps) 2.02 2.21 2.71 3.4 4.2
Torque (Nm) 0.00 3.6 7.2 10.9 14.7
RPM 1500 1490 1480 1469 1457
Efficiency (%) 78.4 85.2 86.7 86.7
P.F. (%) 9.8 45.0 64.1 76.8 83.4
Motor Speed - Torque Data
LR Pull-Up BD Rated Idle .
Speed (RPM) 0 300 1186 1457 1500 Information Block
Current (Amps) 30.5 27.5 17.2 4.2 2.02 kW 2.20
Torque (p.u.) 2.38 2.00 2.96 1.00 0.00 Sync. RPM 1500
Frame 100L
— Efficiency (%) — P.F. (%) = Current (Amps) Enclosure TEFC
Voltage 415 \
100 45
P Freguency 50 Hz
Duty S
90 |
— /’ 0 Ambient 50 °C
80 — | 35 Elevation 1,000  meters
/ ’ Moment of Inertia 0.0115  kg-m2
70 . Motor Weight 38.9 Kgs
" = ° g
S 60 £
%8 / L2s 2
3 5 50 / g
£8 . 7 20 E
xR / 3
30 r 15 Additional Specifications:
/ TerraMAX IE3 Motor
F 1.0
20
10 r 0.5
0 ; : : : : 0.0
0% 20% 40% 60% 80% 100% 120%
Load
Speed -Torque Curve
= Torque (p.u.) —— Current (Amps)
3.5 35
’ \ // ﬁ\ ’
2.5 >< 25
3o " 20 5
£ \ £
3 \ B
o =
5 15 \ \ 53
1 \ 10
0.5 \\\\ 5
0 0
0 200 400 600 800 1000 1200 1400 1600
Speed in RPM
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Principle Consultant:DESEIN PVT. LTD.
Main Contractor: Bharat Heavy Electricals Ltd. Sub Contractor:

LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. |PROJECT & PACKAGE: IE-3 MOTORS
1 |GENERAL
i Manufacturer & country of origin MEML & INDIA
ii Equipment driven by motor FAN
i |Motor type SCIM
iv Quantity As per Project requirement
2 |DESIGN & PERFORMANCE DATA
i Frame size 90L
i |Type of duty Si
i Type of enclosure & method of cooling / Degree of TEFC/IC 411 /1P 55
protection
iv égﬂi'f::g'e standard to which motor generally IS 12615, IEC 60034, IEC 60030, IS 12075, IS 12065 Etc.
v |Type of mounting IMB3
vi _|Direction of rotation viewed from DE Bi-Directional
vii Standard continuous rating at 40 deg.C ambient NA
temp. as per Indian Std. (KW)
viii Derated rating for specified normal condition i.e. 50 15
deg. C ambient (KW) )
ix |Rated voltage (volts) & Rated frequency(Hz) 415/50
X Permissible variation of
a |voltage (volts) +10%
b Frequency (Hz) +5%
C Combined voltage & frequency 10%
xi  |Minimum permissible starting voltage(V) 85% OF RATED VOLTAGE
xii |Rated speed at rated voltage & frequency 1442
xiii |At rated voltage and frequency
a |Full load current (A) 2.95
b |No load current (A) (Approx.) 1.44
xiv_ |Power factor at
a |100% load & 75% load & 50% load 0.83/0.76/0.63
b |No load (Approx.) 0.107
c |Starting (Approx.) 0.685
xv__ |Efficieny (%)at rated voltage & frequency
a [100% load 85.3
b |75% load 85.3
¢ |50% load 83.3
xvi |Starting current % FLC at
a [100% voltage 650%
b |85% voltage 553%
c |80% voltage 520%
xvii |Starting time with minimum permissible Voltage
a |without driven equipment coupled < 2 Secs.
b |with driven equipment coupled 4.5
xviii |Safe stall time with 110% of rated voltage
a |From hot condition in sec. 7.3
b  |From cold condition in sec. 19
xix |Torques - % FLT
Starting torque at min. permissible V starting torq at
a 1.90
rated V.
b |Pull up torque at rated voltage 2.21
¢ |Pull out torque 3.04
d  [Min. accelerating torque available 1.90
e [Rated torque - kg-m 1.01
X Statgr wllndmg resistance per Ph. (Q @ 20°C) 4553
(Indicative )
xxi |GD square value of motor - kg-m? 0.024
.. |No. of permissible successive starts when motor is
xxii |, o 2/3
in hot / cold condition
XXiii
a [Locked rotor KVA input (Inclusive of Tolerance) 16.5
b |Locked rotor KVA / KW (Inclusive of Tolerance) 11.0
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Principle Consultant:DESEIN PVT. LTD.

Main Cdntractor: Bharat Heavy Electricals Ltd. Sub Contractor:
LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. [PROJECT & PACKAGE: IE-3 MOTORS
xxiv_ |Bearings
a  |Type DE : BALL / NDE : BALL
b |Manufacturer SKF, FAG or equivalent
Cc  |Self lubricated or forced lubricated Self Lubricated
d Recommended lubricants GREASE
e |Guaranteed life in hours 40,000
f Whether dial type thermometer provided NA
g |Qil pressure guage/switch NA
i range NA
ii Contact Nos. and ratings NA
i [Accuracy NA
xxv |Vibration
a |Velocity mm/s AS PER IS 12075
b Displacement microns AS PER IS 12075
xxvi_|Noise level db(A) at 1 m at no load AS PER IS 12065
3 |CONSTRUCTIONAL FEATURES
i Stator winding insulation
a Class & type Class F with temperature rise limifed to class B /Varnish
b |Tropicalised (Yes/No) YES
¢ |Temperature rise over specificed max.
i. cold water temp. of 38 deg. C NA
ii. Ambient air 50 deg. C. 70°C
d Method of temperature measurement RESISTANCE METHOD
e |[Stator winding connection STAR
f Number of terminals braught out 6
i |Type of terminal box for
a  |Stator leads YES
b |space heater NA
¢ |Temperature detectors NA
d instrument switch etc. NA
ii. |For main terminal box
a [Location TOP
b  |Entry of cables REFER GAD
c Recommendeq cable size (to be matched with 3C x 2.5 SQMM CU ARMOURED
cable size envisaged by owner)
d [Faultlevel 50KA for 0.25Sec with suitable back up fuses
iv_ |Temperature detector for stator winding NA
a  |Type NA
b |Nos. provided NA
C Location NA
d [make NA
e |resistance value at 0 deg. C (ohms) NA
v |space heaters NA
a  [Number NA
b |Location NA
C Power requirement (Watt) NA
vi  |Paint shade Shade No. 631 as per IS:5
vii__|Approx. Weight of
a  [Motor stator -
b |Motor rotor -
c |Total weight (kg) 28
4 |CHARACTERISTIC CURVES
i Torque speed characteristic of the motor ATTACHED
. Calibration characteristic of platinum type
ii ) NA
resistance temperature detector
i |Calibration characteristic of platinum BTD NA
iv | Thermal withstand characteristic ATTACHED
v |Starting current vs. time ATTACHED
vi  [Starting current vs. speed ATTACHED
vii |Neg. sequence current vs. time ATTACHED
viii |PF & Efficiency Vs Load. ATTACHED
NOTE :

2) Fans to

1) ALL PERFORMANCE FIGURES ARE SUBJECT TO IS/IEC TOLERANCES.

be started at closed damper condition only.
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Date:

Customer:

Attention:
Submitted by:

Performance Curves

marathon: TerraMAX™

Motors

Motor Load Data

TCA 90LA04

IE3 Efficiency

Load 0% 25% 50% 75% 100%
Current (Amps) 1.44 1.56 1.89 2.36 2.97
Torque (Nm) 0.00 2.41 4.9 7.3 9.9
RPM 1500 1486 1473 1458 1442
Efficiency (%) 75.7 83.3 85.3 85.3
P.F. (%) 10.7 44.0 62.7 75.7 82.5
Motor Speed - Torque Data
LR Pull-Up BD Rated Idle .
Speed (RPM) 0 300 1075 1442 1500 Information Block
Current (Amps) 19.6 17.6 11.6 2.97 1.44 kW 1.50
Torque (p.u.) 2.61 2.19 2.98 1.00 0.00 Sync. RPM 1500
Frame 90L
= Efficiency (%) —— P.F. (%) e Current (Amps) Enclosure TEFC
Voltage 415 \
100 33 Frequency 50 Hz
90 Duty S1
3.0 Ambient 50 °C
80 — A~ Elevation 1,000  meters
— / Moment of Inertia 0.0057  kg-m2
70 25 Motor Weight 27.5 Kgs
>§ &0 // 20 <
5% 50 =
£ 3 __// F 15 g
; ; 40 / 3
30 Additional Specifications:
/ Lo TerraMAX IE3 Motor
20
/ L 0.5
10
0 ‘ ‘ ‘ : : 0.0
0% 20% 40% 60% 80% 100% 120%
Load
Speed -Torque Curve
= Torque (p.u.) —— Current (Amps)
3.5 25
: /
/ \ P20
25 \\ o \
\\—/>< \ )
. b 15
3 £
c \ £
£ =
=] [
S 15 s
s b \ 10 ©
L \ \
\ \ .
0.5 \\\
0 0
0 200 400 600 800 1000 1200 1400 1600
Speed in RPM
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Principle Consultant:DESEIN PVT. LTD.
Main Contractor: Bharat Heavy Electricals Ltd. Sub Contractor:

LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. |PROJECT & PACKAGE: IE-3 MOTORS
1 |GENERAL
i Manufacturer & country of origin MEML & INDIA
ii Equipment driven by motor FAN
i |Motor type SCIM
iv._ |Quantity As per Project requirement
2 |DESIGN & PERFORMANCE DATA
i Frame size 90S
i |Type of duty S
i Type of enclosure & method of cooling / Degree of TEFC/IC 411 /1P 55
protection
iv égﬂi'f::g'e standard to which motor generally IS 12615, IEC 60034, IEC 60030, IS 12075, IS 12065 Etc.
v |Type of mounting IMB3
vi _ |Direction of rotation viewed from DE Bi-Directional
vii Standard continuous rating at 40 deg.C ambient NA
temp. as per Indian Std. (KW)
viii Derated rating for specified normal condition i.e. 50 11
deg. C ambient (KW) )
ix |Rated voltage (volts) & Rated frequency(Hz) 415/50
X Permissible variation of
a |voltage (volts) +10%
b Frequency (Hz) +5%
C Combined voltage & frequency 10%
xi_ |Minimum permissible starting voltage(V) 85% OF RATED VOLTAGE
xii |Rated speed at rated voltage & frequency 1441
xiii |At rated voltage and frequency
a |Full load current (A) 2.25
b No load current (A) (Approx.) 1.20
xiv_ |Power factor at
a  |100% load & 75% load & 50% load 0.81/0.74/0.60
b |No load (Approx.) 0.116
c |Starting (Approx.) 0.420
xv__ |Efficieny (%)at rated voltage & frequency
a [100% load 84.1
b |75% load 84.1
¢ |50% load 81.3
xvi |Starting current % FLC at
a [100% voltage 620%
b |85% voltage 527%
c |80% voltage 496%
xvii |Starting time with minimum permissible Voltage
a |without driven equipment coupled < 2 Secs.
b |with driven equipment coupled 6.2
xviii |Safe stall time with 110% of rated voltage
a |From hot condition in sec. 8.2
b  |From cold condition in sec. 23
xix |Torques - % FLT
Starting torque at min. permissible V starting torq at
a 1.34
rated V.
b |Pull up torque at rated voltage 1.56
¢ |Pull out torque 2.16
d  [Min. accelerating torque available 1.34
e [Rated torque - kg-m 0.74
X Statgr wllndmg resistance per Ph. (Q @ 20°C) 6.52
(Indicative )
xxi |GD square value of motor - kg-m? 0.018
.. |No. of permissible successive starts when motor is
xxii |, o 2/3
in hot / cold condition
XXiii
a |Locked rotor KVA input (Inclusive of Tolerance) 12.0
b |Locked rotor KVA / KW (Inclusive of Tolerance) 10.9
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LT MOTOR DATA SHEET

BHEL BHADRADRI

CLAUSE
No. [PROJECT & PACKAGE: IE-3 MOTORS
xxiv_ |Bearings
a  |Type DE : BALL / NDE : BALL
b |Manufacturer SKF, FAG or equivalent
Cc  |Self lubricated or forced lubricated Self Lubricated
d Recommended lubricants GREASE
e |Guaranteed life in hours 40,000
f Whether dial type thermometer provided NA
g |Qil pressure guage/switch NA
i range NA
ii Contact Nos. and ratings NA
i [Accuracy NA
xxv |Vibration
a |Velocity mm/s AS PER IS 12075
b Displacement microns AS PER IS 12075
xxvi_|Noise level db(A) at 1 m at no load AS PER IS 12065
3 |CONSTRUCTIONAL FEATURES
i Stator winding insulation
a Class & type Class F with temperature rise limited to class B /Varnish
b |Tropicalised (Yes/No) YES
¢ |Temperature rise over specificed max.
i. cold water temp. of 38 deg. C NA
ii. Ambient air 50 deg. C. 70°C
d Method of temperature measurement RESISTANCE METHOD
e |[Stator winding connection STAR
f Number of terminals braught out 6
i |Type of terminal box for
a  |Stator leads YES
b |space heater NA
¢ |Temperature detectors NA
d instrument switch etc. NA
ii. |For main terminal box
a [Location TOP
b  |Entry of cables REFER GAD
c Recommendeq cable size (to be matched with 3C x 2.5 SQMM CUARMOURED
cable size envisaged by owner)
d [Faultlevel 50KA for 0.25Sec with suitable back up fuses
iv_ |Temperature detector for stator winding NA
a  |Type NA
b |Nos. provided NA
C Location NA
d [make NA
e |resistance value at 0 deg. C (ohms) NA
v |space heaters NA
a  [Number NA
b |Location NA
C Power requirement (Watt) NA
vi  |Paint shade Shade No. 631 as per IS:5
vii__|Approx. Weight of
a  [Motor stator -
b |Motor rotor -
c |Total weight (kg) 25
4 |CHARACTERISTIC CURVES
i Torque speed characteristic of the motor ATTACHED
. Calibration characteristic of platinum type
ii ) NA
resistance temperature detector
i |Calibration characteristic of platinum BTD NA
iv | Thermal withstand characteristic ATTACHED
v |Starting current vs. time ATTACHED
vi  [Starting current vs. speed ATTACHED
vii |Neg. sequence current vs. time ATTACHED
viii |PF & Efficiency Vs Load. ATTACHED
NOTE :

1) ALL PERFORMANCE FIGURES ARE SUBJECT TO IS/IEC TOLERANCES.
2) Fans to be started at closed damper condition only.
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Date:

Performance Curves

Customer:

Attention:

Submitted by:

L

Motor Load Data

marathon: TerraMAX™

Motors

TCA 90SA04

IE3 Efficiency

Load 0% 25% 50% 75% 100%
Current (Amps) 1.20 1.28 1.50 1.84 2.24
Torque (Nm) 0.00 1.81 3.6 5.5 7.4
RPM 1500 1486 1473 1458 1441
Efficiency (%) 72.5 81.3 84.1 84.1
P.F. (%) 11.6 42.0 60.2 73.9 81.4
Motor Speed - Torque Data
LR Pull-Up BD Rated Idle .
Speed (RPM) 0 300 1096 1441 1500 Information Block
Current (Amps) 13.9 125 8.5 2.24 1.20 kW 1.10
Torque (p.u.) 2.46 2.07 2.93 1.00 0.00 Sync. RPM 1500
Frame 90S
— Efficiency (%) —— P.F. (%) = Current (Amps) Enclosure TEFC
Voltage 415 \
100 2.5
Freguency 50 Hz
90 Duty Si
z Ambient 50 °C
80 2.0 Elevation 1,000 meters
/ / Moment of Inertia 0.0045  kg-m2
70 Motor Weight 24.5 Kgs
C / 3
S 60 1.5 £
2k __— :
8y 50— =
L 3 [
58 40 / 1.0 3
] R / : ©
30 Additional Specifications:
/ TerraMAX IE3 Motor
20 / 0.5
10
0 ; : : : : 0.0
0% 20% 40% 60% 80% 100% 120%
Load
Speed -Torque Curve
= Torque (p.u.) —— Current (Amps)
3.5 16
3 /___\ - 14
\ / \ |
\J/ \ - 10 3
; £
2 2
£ £
® i =
z S g
5 15 5
[ \ \\ L6
1
\ \ M4
0.5 \\ L
0 0
0 200 400 600 800 1000 1200 1400 1600
Speed in RPM
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Principle Consultant:DESEIN PVT. LTD.
Main Contractor: Bharat Heavy Electricals Ltd. Sub Contractor:

LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. |PROJECT & PACKAGE: IE-3 MOTORS
1 |GENERAL
i Manufacturer & country of origin MEML & INDIA
ii Equipment driven by motor FAN
i |Motor type SCIM
iv._ |Quantity As per Project requirement
2 |DESIGN & PERFORMANCE DATA
i Frame size 80M
i |Type of duty Si
i Type of enclosure & method of cooling / Degree of TEFC/IC 411 /1P 55
protection
iv égﬂi'f::g'e standard to which motor generally IS 12615, IEC 60034, IEC 60030, IS 12075, IS 12065 Etc.
v |Type of mounting IMB3
vi _|Direction of rotation viewed from DE Bi-Directional
vii Standard continuous rating at 40 deg.C ambient NA
temp. as per Indian Std. (KW)
viii Derated rating for specified normal condition i.e. 50 037
deg. C ambient (KW) )
ix |Rated voltage (volts) & Rated frequency(Hz) 415/50
X Permissible variation of
a |voltage (volts) +10%
b Frequency (Hz) +5%
C Combined voltage & frequency 10%
xi  |Minimum permissible starting voltage(V) 85% OF RATED VOLTAGE
xii |Rated speed at rated voltage & frequency 1458
xiii |At rated voltage and frequency
a |Full load current (A) 0.98
b No load current (A) (Approx.) 0.57
xiv_ |Power factor at
a  |100% load & 75% load & 50% load 0.72/0.62/0.49
b |No load (Approx.) 0.142
c |Starting (Approx.) 0.601
xv__ |Efficieny (%)at rated voltage & frequency
a [100% load 73.0
b |75% load 73.0
¢ |50% load 73.0
xvi |Starting current % FLC at
a [100% voltage 650%
b |85% voltage 553%
c |80% voltage 520%
xvii |Starting time with minimum permissible Voltage
a |without driven equipment coupled < 1.5 Secs.
b |with driven equipment coupled 1.5
xviii |Safe stall time with 110% of rated voltage
a |From hot condition in sec. 20
b  |From cold condition in sec. 48
xix |Torques - % FLT
Starting torque at min. permissible V starting torq at
a 0.46
rated V.
b |Pull up torque at rated voltage 0.54
¢ |Pull out torque 0.91
d  [Min. accelerating torque available 0.46
e [Rated torque - kg-m 0.25
X Statgr wllndmg resistance per Ph. (Q @ 20°C) 13.80
(Indicative )
xxi |GD square value of motor - kg-m? 0.010
.. |No. of permissible successive starts when motor is
xxii |, o 2/3
in hot / cold condition
XXiii
a [Locked rotor KVA input (Inclusive of Tolerance) 5.49
b |Locked rotor KVA / KW (Inclusive of Tolerance) 14.9
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LT MOTOR DATA SHEET

BHEL BHADRADRI

CLAUSE
No. [PROJECT & PACKAGE: IE-3 MOTORS
xxiv_ |Bearings
a  |Type DE : BALL / NDE : BALL
b |Manufacturer SKF, FAG or equivalent
Cc  |Self lubricated or forced lubricated Self Lubricated
d Recommended lubricants GREASE
e |Guaranteed life in hours 40,000
f Whether dial type thermometer provided NA
g |Qil pressure guage/switch NA
i range NA
ii Contact Nos. and ratings NA
i [Accuracy NA
xxv |Vibration
a |Velocity mm/s AS PER IS 12075
b Displacement microns AS PER IS 12075
xxvi_|Noise level db(A) at 1 m at no load AS PER IS 12065
3 |CONSTRUCTIONAL FEATURES
i Stator winding insulation
a ClaSS & type Class F with temnerature rise limited to class B /Varnish
b |Tropicalised (Yes/No) YES
¢ |Temperature rise over specificed max.
i. cold water temp. of 38 deg. C NA
ii. Ambient air 50 deg. C. 70°C
d Method of temperature measurement RESISTANCE METHOD
e |[Stator winding connection STAR
f Number of terminals braught out 6
i |Type of terminal box for
a  |Stator leads YES
b |space heater NA
¢ |Temperature detectors NA
d instrument switch etc. NA
ii. |For main terminal box
a [Location TOP
b  |Entry of cables REFER GAD
c Recommendeq cable size (to be matched with 3C x 2.5 SOMM CUARMOURED
cable size envisaged by owner)
d [Faultlevel 50KA for 0.25Sec with suitable back up fuses
iv_ |Temperature detector for stator winding NA
a  |Type NA
b |Nos. provided NA
C Location NA
d [make NA
e |resistance value at 0 deg. C (ohms) NA
v |space heaters NA
a  [Number NA
b |Location NA
C Power requirement (Watt) NA
vi  |Paint shade Shade No. 631 as per IS:5
vii__|Approx. Weight of
a  [Motor stator -
b |Motor rotor -
c |Total weight (kg) 20
4 |CHARACTERISTIC CURVES
i Torque speed characteristic of the motor ATTACHED
. Calibration characteristic of platinum type
ii ) NA
resistance temperature detector
i |Calibration characteristic of platinum BTD NA
iv | Thermal withstand characteristic ATTACHED
v |Starting current vs. time ATTACHED
vi  [Starting current vs. speed ATTACHED
vii |Neg. sequence current vs. time ATTACHED
viii |PF & Efficiency Vs Load. ATTACHED
NOTE :

1) ALL PERFORMANCE FIGURES ARE SUBJECT TO IS/IEC TOLERANCES.
2) Fans to be started at closed damper condition only.
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Date:

Performance Curves

Customer:

Attention:

Submitted by:

marathon: TerraMAX™

Motors

Motor Load Data

TCA 80MC04

IE3 Efficiency

Load 0% 25% 50% 75% 100%
Current (Amps) 0.57 0.60 0.73 0.85 0.98
Torque (Nm) 0.00 0.81 1.64 2.47 2.44
RPM 1500 1488 1479 1469 1458
Efficiency (%) 60.7 73.0 73.0 73.0
P.F. (%) 14.2 35.7 48.5 62.0 72.0
Motor Speed - Torque Data
LR Pull-Up BD Rated Idle .
Speed (RPM) 0 136 1164 1458 1500 Information Block
Current (Amps) 6.4 5.7 3.5 0.98 0.57 kW 0.37
Torque (p.u.) 2.60 2.18 3.7 1.00 0.00 Sync. RPM 1500
Frame 80M
= Efficiency (%) —— P.F. (%) e Current (Amps) Enclosure TEFC
Voltage 415 \
100 12 Frequency 50 Hz
90 Duty Si
| 10 Ambient 50 °C
80 -~ ’ Elevation 1,000 meters
/ Moment of Inertia 0.0026  kg-m?
70 1  — | os Motor Weight 19.7  Kgs
< / // ’ a
S 60 £
z8 / <
& E 50 | 0.6 2
L 3 7]
= 0 E
< ; 40 / ]
30 04 Additional Specifications:
/ TerraMAX IE3 Motor
20
H 0.2
10
0 ‘ ‘ ‘ ‘ ‘ 0.0
0% 20% 40% 60% 80% 100% 120%
Load
Speed -Torque Curve
= Torque (p.u.) —— Current (Amps)
4 7
e —
35 N // \\ L6
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Principle Consultant:DESEIN PVT. LTD.
Main Contractor: Bharat Heavy Electricals Ltd. Sub Contractor:

LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. |PROJECT & PACKAGE: IE-3 MOTORS
1 |GENERAL
i Manufacturer & country of origin MEML & INDIA
ii Equipment driven by motor FAN
i |Motor type SCIM
iv Quantity As per Project requirement
2 |DESIGN & PERFORMANCE DATA
i Frame size 132M
i |Type of duty S
i Type of enclosure & method of cooling / Degree of TEFC/IC 411 /1P 55
protection
iv égﬂi'f::g'e standard to which motor generally IS 12615, IEC 60034, IEC 60030, IS 12075, IS 12065 Etc.
v |Type of mounting IMV6
vi _ |Direction of rotation viewed from DE Bi-Directional
vii Standard continuous rating at 40 deg.C ambient NA
temp. as per Indian Std. (KW)
viii Derated rating for specified normal condition i.e. 50 55
deg. C ambient (KW) )
ix |Rated voltage (volts) & Rated frequency(Hz) 415/50
X |Permissible variation of
a |voltage (volts) +10%
b Frequency (Hz) +5%
C Combined voltage & frequency 10%
xi_ |Minimum permissible starting voltage(V) 85% OF RATED VOLTAGE
xii |Rated speed at rated voltage & frequency 975
xiii  |At rated voltage and frequency
a |Full load current (A) 11.4
b |No load current (A) (Approx.) 5.80
xiv_ |Power factor at
a  |100% load & 75% load & 50% load 0.76 /0.69/0.55
b |No load (Approx.) 0.060
c |Starting (Approx.) 0.481
xv__ |Efficieny (%)at rated voltage & frequency
a |100% load 88.0
b |75% load 88.0
C  |50% load 88.0
xvi |Starting current % FLC at
a [100% voltage 620%
b |85% voltage 527%
c |80% voltage 496%
xvii |Starting time with minimum permissible Voltage
a |without driven equipment coupled < 2 Secs.
b |with driven equipment coupled 3.3
xviii |Safe stall time with 110% of rated voltage
a  |From hot condition in sec. 8
b |From cold condition in sec. 26
xix |Torques - % FLT
Starting torque at min. permissible V starting torq at
a 9.13
rated V.
b |Pull up torque at rated voltage 10.62
¢ |Pull out torque 14.83
d  [Min. accelerating torque available 9.13
e [Rated torque - kg-m 5.49
X Statgr wmdmg resistance per Ph. (Q @ 20°C) 2058
(Indicative )
xxi |GD square value of motor - kg-m? 0.296
.. |No. of permissible successive starts when motor is
xxii |, o 2/3
in hot / cold condition
XXiii
a [Locked rotor KVA input (Inclusive of Tolerance) 61.0
b |Locked rotor KVA / KW (Inclusive of Tolerance) 11.1
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LT MOTOR DATA SHEET

BHEL BHADRADRI

CLAUSE
No. [PROJECT & PACKAGE: IE-3 MOTORS
xxiv_ |Bearings
a  |Type DE : BALL / NDE : BALL
b |Manufacturer SKF, FAG or equivalent
Cc  |Self lubricated or forced lubricated Self Lubricated
d Recommended lubricants GREASE
e |Guaranteed life in hours 40,000
f Whether dial type thermometer provided NA
g |Qil pressure guage/switch NA
i range NA
ii Contact Nos. and ratings NA
i [Accuracy NA
xxv |Vibration
a |Velocity mm/s AS PER IS 12075
b Displacement microns AS PER IS 12075
xxvi_|Noise level db(A) at 1 m at no load AS PER IS 12065
3 |CONSTRUCTIONAL FEATURES
i Stator winding insulation
a Class & type Class F with temperature rise limited to class B /Varnish
b |Tropicalised (Yes/No) YES
¢ |Temperature rise over specificed max.
i. cold water temp. of 38 deg. C NA
ii. Ambient air 50 deg. C. 70°C
d Method of temperature measurement RESISTANCE METHOD
e |[Stator winding connection DELTA
f Number of terminals braught out 6
i |Type of terminal box for
a  |Stator leads YES
b |space heater NA
¢ |Temperature detectors NA
d instrument switch etc. NA
ii. |For main terminal box
a [Location TOP
b  |Entry of cables REFER GAD
c Recommendeq cable size (to be matched with 3C x 10 SOMM AL ARMOURED
cable size envisaged by owner)
d [Faultlevel 50KA for 0.25Sec with suitable back up fuses
iv_ |Temperature detector for stator winding NA
a  |Type NA
b |Nos. provided NA
C Location NA
d [make NA
e |resistance value at 0 deg. C (ohms) NA
vV [space heaters NA
a  [Number NA
b |Location NA
C Power requirement (Watt) NA
vi  |Paint shade Shade No. 631 as per IS:5
vii__|Approx. Weight of
a  [Motor stator -
b |Motor rotor -
c |Total weight (kg) 92
4 |CHARACTERISTIC CURVES
i Torque speed characteristic of the motor ATTACHED
. Calibration characteristic of platinum type
ii ) NA
resistance temperature detector
i |Calibration characteristic of platinum BTD NA
iv | Thermal withstand characteristic ATTACHED
v |Starting current vs. time ATTACHED
vi  [Starting current vs. speed ATTACHED
vii |Neg. sequence current vs. time ATTACHED
viii |PF & Efficiency Vs Load. ATTACHED
NOTE :

1) ALL PERFORMANCE FIGURES ARE SUBJECT TO IS/IEC TOLERANCES.
2) Fans to be started at closed damper condition only.
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Date:

Customer:

Attention:

Submitted by:

Performance Curves

marathon: Terr

Motors

Motor Load Data

aMAX™

TCA 132MB06

IE3 Efficiency

Load 0% 25% 50% 75% 100%
Current (Amps) 5.8 6.2 74 9.1 114
Torque (Nm) 0.00 13.5 27.1 41.0 54.9
RPM 1000 994 988 982 975
Efficiency (%) 83.7 88.8 88.0 88.0
P.F. (%) 6.0 37.5 55.5 69.1 76.2
Motor Speed - Torque Data
LR Pull-Up BD Rated Idle .
Speed (RPM) 0 o1 821 975 1000 Information Block
Current (Amps) 70.8 63.7 42.7 11.4 5.8 kW 55
Torque (p.u.) 2.26 1.90 2.73 1.00 0.00 Sync. RPM 1000
Frame 132M
— Efficiency (%) — P.F. (%) = Current (Amps) Enclosure TEFC
Voltage 415 \
100 120 Frequency 50 Hz
90 ,/ Duty Si
—_— | Ambient 50 °C
80 / 100 Elevation 1,000 meters
/ Moment of Inertia 0.0744  kg-m?
70 | 80 Motor Weight 91.5 Kgs
. // : g
S 60 £
g g 4// <é
& E 50 | 6.0 2
L 3 [
S8 4 / =
B / o
30 40 Additional Specifications:
/ TerraMAX IE3 Motor
20
/ L 2.0
10
0 ; : 0.0
0% 20% 40% 60% 80% 100% 120%
Load
Speed -Torque Curve
= Torque (p.u.) —— Current (Amps)
3 80
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25 \ // \
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Principle Consultant:DESEIN PVT. LTD.
Main Contractor: Bharat Heavy Electricals Ltd. Sub Contractor:

LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. |PROJECT & PACKAGE: IE-3 MOTORS
1 |GENERAL
i Manufacturer & country of origin MEML & INDIA
ii Equipment driven by motor FAN
i |Motor type SCIM
iv__ |Quantity 104
2 |DESIGN & PERFORMANCE DATA
i Frame size 112M
i |Type of duty Si
i Type of enclosure & method of cooling / Degree of TEFC/IC 411 /1P 55
protection
iv égﬂi'f::g'e standard to which motor generally IS 12615, IEC 60034, IEC 60030, IS 12075, IS 12065 Etc.
v |Type of mounting IMV6
vi _|Direction of rotation viewed from DE Bi-Directional
vii Standard continuous rating at 40 deg.C ambient NA
temp. as per Indian Std. (KW)
viii Derated rating for specified normal condition i.e. 50 55
deg. C ambient (KW) )
ix |Rated voltage (volts) & Rated frequency(Hz) 415/50
X Permissible variation of
a |voltage (volts) +10%
b Frequency (Hz) +5%
C Combined voltage & frequency 10%
xi  |Minimum permissible starting voltage(V) 85% OF RATED VOLTAGE
xii |Rated speed at rated voltage & frequency 958
xiii  |At rated voltage and frequency
a |Full load current (A) 5.00
b |No load current (A) (Approx.) 3.00
xiv_ |Power factor at
a  |100% load & 75% load & 50% load 0.73/0.65/0.50
b |No load (Approx.) 0.087
¢ |Starting (Approx.) 0.618
xv__ |Efficieny (%)at rated voltage & frequency
a [100% load 84.3
b |75% load 84.3
¢ |50% load 82.4
xvi |Starting current % FLC at
a [100% voltage 590%
b |85% voltage 502%
¢ |80% voltage 472%
xvii |Starting time with minimum permissible Voltage
a |without driven equipment coupled < 2 Secs.
b |with driven equipment coupled 1.7
xviii |Safe stall time with 110% of rated voltage
a |From hot condition in sec. 11
b  |From cold condition in sec. 24
xix__|Torques - % FLT
Starting torque at min. permissible V starting torq at
a 4.04
rated V.
b |Pull up torque at rated voltage 4.70
¢ |Pull out torque 6.26
d  [Min. accelerating torque available 4.04
e [Rated torque - kg-m 2.24
X Statgr wmdmg resistance per Ph. (Q @ 20°C) 2540
(Indicative )
xxi |GD square value of motor - kg-m? 0.064
.. |No. of permissible successive starts when motor is
xxii |, o 2/3
in hot / cold condition
XXiii
a [Locked rotor KVA input (Inclusive of Tolerance) 25.4
b |Locked rotor KVA / KW (Inclusive of Tolerance) 11.6
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LT MOTOR DATA SHEET BHEL BHADRADRI

CLAUSE
No. |PROJECT & PACKAGE: IE-3 MOTORS
xxiv_ |Bearings
a  |Type DE : BALL / NDE : BALL
b |Manufacturer SKF, FAG or equivalent
¢ |Self lubricated or forced lubricated Self Lubricated
d Recommended lubricants GREASE
e |Guaranteed life in hours 40,000
f Whether dial type thermometer provided NA
g |Qil pressure guage/switch NA
i range NA
ii Contact Nos. and ratings NA
i |Accuracy NA
xxv |Vibration
a |Velocity mm/s AS PER IS 12075
b Displacement microns AS PER IS 12075
xxvi_|Noise level db(A) at 1 m at no load AS PER IS 12065

3 |CONSTRUCTIONAL FEATURES

Stator winding insulation

|
a Class & type Class F with temperature rise limited to class B /Varnish
b |Tropicalised (Yes/No) YES
¢ |Temperature rise over specificed max.
i. cold water temp. of 38 deg. C NA
ii. Ambient air 50 deg. C. 70°C
d Method of temperature measurement RESISTANCE METHOD
e |[Stator winding connection STAR
f Number of terminals braught out 6
i |Type of terminal box for
a  |Stator leads YES
b |space heater NA
¢ |Temperature detectors NA
d instrument switch etc. NA
ii. |For main terminal box
a [Location TOP
b  |Entry of cables REFER GAD
c Recommendeq cable size (to be matched with 3C x 2.5 SOMM CU ARMOURED
cable size envisaged by owner)
d [Faultlevel 50KA for 0.25Sec with suitable back up fuses
iv_ |Temperature detector for stator winding NA
a  |Type NA
b |Nos. provided NA
C Location NA
d [make NA
e |resistance value at 0 deg. C (ohms) NA
v |space heaters NA
a  [Number NA
b |Location NA
C Power requirement (Watt) NA
vi  |Paint shade Shade No. 631 as per IS:5

vii__|Approx. Weight of

a |Motor stator R
b  |Motor rotor R

c |Total weight (kg) 47

4 |CHARACTERISTIC CURVES

i Torque speed characteristic of the motor ATTACHED
. Calibration characteristic of platinum type

ii ) NA

resistance temperature detector

i |Calibration characteristic of platinum BTD NA

iv  |Thermal withstand characteristic ATTACHED
v |Starting current vs. time ATTACHED
vi  [Starting current vs. speed ATTACHED
vii |Neg. sequence current vs. time ATTACHED
viii |PF & Efficiency Vs Load. ATTACHED

NOTE :

1) ALL PERFORMANCE FIGURES ARE SUBJECT TO IS/IEC TOLERANCES.
2) Fans to be started at closed damper condition only.
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Date:
Customer:

Attention:
Submitted by:

Performance Curves

marathon: TerraMAX™

TCA 112MA06

Motors IE3 Efficiency

Motor Load Data

Load 0% 25% 50% 75% 100%
Current (Amps) 2.98 3.1 3.5 41 5.0
Torque (Nm) 0.00 5.4 10.9 16.6 22.3
RPM 1000 990 981 970 958
Efficiency (%) 741 82.4 84.3 84.3
P.F. (%) 8.7 34.3 50.3 64.8 73.5
Motor Speed - Torque Data
LR Pull-Up BD Rated Idle .
Speed (RPM) 0 91 664 958 1000 Information Block
Current (Amps) 29.2 26.3 19.6 5.0 2.98 kW 2.20
Torque (p.u.) 2.46 2.07 2.78 1.00 0.00 Sync. RPM 1000
Frame 112M
— Efficiency (%) — P.F. (%) = Current (Amps) Enclosure TEFC
Voltage 415 \
100 6.0
Freguency 50 Hz
90 Duty Si
| o Ambient 50 °C
80 — e | Elevation 1,000  meters
— / Moment of Inertia 0.0158 _kg-m?
70 | 20 Motor Weight 46.9 Kgs
. // N 9
S 60 £
z 8 / <
Sy 50 3.0 2
L 3 [
E& 40 / E]
xR / o
30 2.0 Additional Specifications:
/ TerraMAX IE3 Motor
20
/ 1.0
10 Y
0 : : : : : 0.0
0% 20% 40% 60% 80% 100% 120%
Load
Speed -Torque Curve
= Torque (p.u.) —— Current (Amps)
3 35
. // _\\ | 30
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Project: (4X270 MW) BHADRADRI THERMAL POWER PROJECT

Customer: TELANGANA STATE POWER GENERATION CORPORATION LIMITED
Principle Consultant:DESEIN PVT. LTD.
Main Contractor: Bharat Heavy Electricals Ltd. Sub Contractor:

LT MOTOR DATA SHEET BHEL BHADRADRI
CLAUSE
No. |PROJECT & PACKAGE: IE-3 MOTORS
1 |GENERAL
i Manufacturer & country of origin MEML & INDIA
ii Equipment driven by motor FAN
i |Motor type SCIM
iv Quantity As per Project requirement
2 |DESIGN & PERFORMANCE DATA
i Frame size 100L
i |Type of duty S
i Type of enclosure & method of cooling / Degree of TEFC/IC 411 /1P 55
protection
iv égﬂi'f::g'e standard to which motor generally IS 12615, IEC 60034, IEC 60030, IS 12075, IS 12065 Etc.
v |Type of mounting IMB3
vi _ |Direction of rotation viewed from DE Bi-Directional
vii Standard continuous rating at 40 deg.C ambient NA
temp. as per Indian Std. (KW)
viii Derated rating for specified normal condition i.e. 50 15
deg. C ambient (KW) )
ix |Rated voltage (volts) & Rated frequency(Hz) 415/50
X Permissible variation of
a |voltage (volts) +10%
b Frequency (Hz) +5%
C Combined voltage & frequency 10%
xi_ |Minimum permissible starting voltage(V) 85% OF RATED VOLTAGE
xii |Rated speed at rated voltage & frequency 965
xiii  |At rated voltage and frequency
a |Full load current (A) 3.33
b |No load current (A) (Approx.) 2.00
xiv_ |Power factor at
a  |100% load & 75% load & 50% load 0.76/0.67/0.52
b |No load (Approx.) 0.084
c |Starting (Approx.) 0.633
xv__ |Efficieny (%)at rated voltage & frequency
a [100% load 82.5
b |75% load 82.5
¢ |50% load 79.2
xvi |Starting current % FLC at
a [100% voltage 580%
b |85% voltage 493%
c |80% voltage 464%
xvii |Starting time with minimum permissible Voltage
a |without driven equipment coupled < 2 Secs.
b |with driven equipment coupled 4.8
xviii |Safe stall time with 110% of rated voltage
a |From hot condition in sec. 12
b  |From cold condition in sec. 25
xix__|Torques - % FLT
Starting torque at min. permissible V starting torq at
a 2.30
rated V.
b |Pull up torque at rated voltage 2.67
¢ |Pull out torque 3.94
d  [Min. accelerating torque available 2.30
e [Rated torque - kg-m 1.51
X Statgr wmdmg resistance per Ph. (Q @ 20°C) 4.431
(Indicative )
xxi |GD square value of motor - kg-m? 0.056
.. |No. of permissible successive starts when motor is
xxii |, o 2/3
in hot / cold condition
XXiii
a [Locked rotor KVA input (Inclusive of Tolerance) 16.7
b |Locked rotor KVA / KW (Inclusive of Tolerance) 11.1
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