IndianOil
Paradip Refinery
Power & Utilities Department

Electrical Maintenance

Date: 02.04.2024

Sub.: Approval for Proprietary Items — Electrical Maintenance (2024-25)

Paradip Refinery is the latest, largest and the most advanced refinery among the Indian Oil
Refineries. It has a variety of very large rating machines installed in different process units. The
electrical power system of Paradip Refinery consist of 6 nos. of generators (3 nos. of 102 MW
GTG, 2 nos.-of 30 MW STG, and 1 no. of 19 MW PRTG), three (03) nos. 66 KV Gas Insulated
Switchgears (GIS), 24 nos. of electrical sub-stations, 36 nos. of 11 kV & 6.6 kV switchboards, 288
nos. of 415V switchboards, 280 nos. of transformers, 276 nos. of VFDs & soft-starters to cater
around 338 nos. of HT motors & around 3396 nos. of LT motors. Healthiness and trouble free
operation of these equipment are essential for reliable and sustained operation of refinery at
full capacity. To ensure reliability of these equipment and minimize their downtime,
maintaining adequate spares at site is of paramount importance.

The electrical system at Paradip Refinery is broadly classified into following three categories:

1. HF& LT machines and equipment i.e., Generators, Motors, Switchgears & Transformers,
MOQVs etc.

2. Systems and devices based on microprocessors having complicated design including
imported items i.e., PMS, VFDs, Soft starters, DAVR, Relays, UPS, Battery Chargers, CCTV,
PIDS, Access Control System etc.

3. HVAC system includes large nos. of VAM, Package AC and air conditioning systems installed
in different control rooms, SRRs, Operator shelters, UPS & VFD rooms and non-plant
buildings.

4. Other critical equipment & systems i.e., Elevators, EOT cranes, Electrical Heat Tracing
system, Communication Systems like TETRA, EPABX, PA/GA, Furnace Ignition System, Air
Conditioning System, Cathodic Protection System, Clean Agent System, Solar Power

Generation System, etc.

Spares of certain electrical equipment at I0CL, Paradip Refinery need to be procured through
OEM, which is proprietary in nature due to following reasons:
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a. Requirement of genuine spare parts from OEM for reliable operation of equipment

taking into consideration criticality of the equipment. The system & its components
have been designed by the OEM. Hence, the spares for the system can be manufactured
and supplied as per original design for complete compatibility with the existing system
and its components only by the OEM.

Absence of manufacturing procedure as well as dimensional drawing & details of
spares. The manufacturing process & dimensional details of the systems & its
components are available only with the OEM and hence, the spares of the system can
be manufactured as per required original design only by the OEM.

The reliability of the electrical system & its components is critical for sustained
operation of the equipment & plant. Hence, to ensure reliability of the system, there is
a requirement of genuine spare parts of the existing system which can_be sourced only
from the OEM. :

In view of above, there is no technically feasible & plausible alternative but to procure the
spares/ components of the system from the OEM.

Approval for Proprietary Items list for the year 2023-24 was taken from competent authority
which is attached herewith as Annexure-l for reference. The subject list is reviewed and
updated for the year 2024-25, taking into account changes in name of OEM (due to
merger/acquisition), deletion of incorrect/ incomplete OEM name & inclusion of new OEMs for
newly commissioned (ROG-PSA, KHDS) units/ equipment. Updated list of Proprietary Items for
the year 2024-25 of Electrical Maintenance after review is enclosed as Annexure-A.

Changes in the updated list are summarized as below:

— 1) Six (06) nos. of new OEMs have been added in the list (refer Annexure-A Table-B). Area
wise breakup of newly added OEMs details mentioned in Annexure-Ii.

2) Eleven (11) nos. of Authorized distributor(s) names have been deleted as per Cl. No.
3.10.9.3.3 of Integrated Materials Manual (copy attached herewith for reference). Names
of the same have been mentioned in Annexure-Iil.

3) No name change of OEM has been done in the list.
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Total nos. of listed OEMs/ Authorized Distributor(s) in the approved proprietary item list for
2023-24 were Hundred and Eighty Eight (488).

After considering the above changes, total nos. of OEMs in proprietary item list for the year
2024-25 is Four Hundred a_nd Eighty Three (483). Supporting documents for OEM have been
attached as Annexure-IV.

In view of above, the proposal for procurement of items & components from OEMs on
Proprietary Item basis for the yea%ut up for approval of Competent Authority after
finance concurrence as per Clause no. 3.10.9.3.2 of Integrated Materials Manual (copy attached
herewith for reference).
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A.(Continuation of La

List of Proprietary spares of Electrical Maintenance: 2024-25
st year approved venders for proprietary spares)

ANNEXURE-A Table-A

ANNEXURE-A

a Bharat Heavy Electricals Limited (BHEL) |Bharat Heavy Electricals Limited (BHEL) OEM
b ABB India Itd. ABB India Itd. OEM
C - |NIDEC-ASIS.p.A. NIDEC-ASI S.p.A. OEM
d Basler Electric company Basler Electric company OEM
1 DAVR & Excitation e GE India Industrial Pvt. Ltd. GE India Industrial Pvt. Ltd. QEM
Panels f Rockwell Automation India Pvt. Ltd. Rockwell Automation India Pvt. Ltd. OEM
§  |Pepperl+Fuchs (India) Put. Ltd. Pepperl+Fuchs (India) Pvt. Ltd. OEM
h Larsen & Toubro Limited Larsen & Toubro Limited OEM
i Mersen India Pvt Ltd Mersen India Pvt Ltd OEM
i Cooper B n, India, Pvt. Ltd. Cooper B n, India, Pvt. Ltd. OEM
k Basler Electric (Suzhou) Co., Ltd Basler Electric (Suzhou) Co., Ltd OEM
a Schneider Electric Infrastructure Limited | Schneider Electric Infrastructure Limited | OEM
b SAN TELEQUIP PVT.LTD SAN TELEQUIP PVT.LTD OEM
= KYLAND TECHNOLOGY CO., LTD. KYLAND TECHNOLOGY CO., LTD. OEM
d HMS Industrial Networks India Private  |HMS Industrial Networks India Private OEM
Power Mar Ltd. Lid:
2 S = Hirschmann Automation and Control Hirschmann Automation and Control
ystem e OEM
Ltd. Ltd.
P Advantech Industrial Computing India | Advantech Industrial Computing India OEM
Pvt. Ltd Pvt. Ltd
= Moxa India Industrial Networking Moxa India Industrial Networking OEM
Private Ltd ; Private Ltd
h Siemens Limited Si Limited OEM -
3 lecs - Bharat Heavy Electricals Limited (BHEL)- | Bharat Heavy Electricals Limited (BHEL)- OEM
EDN EDN
Vertiv Energy Private Limited (Formerly |Vertiv Energy Private Limited (Formerly
a Emerson Network Power (India) Pvt Emerson Network Power (India) Pvt OEM
Ltd.) Ltd.) :
Hitachi Hi-Rel Power Electronics Pvt. Hitachi Hi-Rel Power Electronics Pvt. s
b 2 OEM
Ltd. Ltd.
Novateur Electrical & Digital System Novateur Electrical & Digital System
c OEM
a |ups Pvt. Ltd. Pvt. Ltd.
d Kraus & Naimer Pte. Ltd. Kraus & Naimer Pte. Ltd. OEM
e GE Power Controls India Pvt. Ltd. GE Power Controls India Pwt. Ltd. OEM
f Cooper Bussmann, India, Pvt. Ltd. Cooper Bussmann, India, Pvt. Ltd. OEM
g Eaton Power Quality Pvt Ltd Eaton Power Quality Pvt Ltd QOEM
h Datsons Electronics Pvt. Ltd. Datsons Electronics Pvt. Ltd. OEM
i Fuji Electric Consul Neowatt Pvt. Ltd. Fuji Electric Consul Neowatt Pvt. Ltd. QEM
3 HBL Power Systems Ltd. HBL Power Systems Ltd. QEM
b Servilink Engineers Pvt Ltd. Servilink Engineers Pvt Ltd. QEM
C Chhabi Electricals Private limited Chhabi Electricals Private limited OEM
d Chloride Power Systems and Solutions  |Chloride Power Systems and Solutions OEM
Ltd. Ltd.
e  |Amara Raja Power Systems Ltd. Amara Raja Power Sy Ltd. QEM
E Battery & Battery f Exide Industries Ltd. Exide Industries Ltd. OEM
Charger : Universal Instruments Manufacturing  |Universal Instruments Manufacturing e
Company Private Limited Company Private Limited
h Mass-Tech Controls Pvt. Ltd Mass-Tech Controls Pvt. Ltd OEM
i Saft India Private Limited (Formerly Saft India Private Limited (Formerly’ OEM
AMCO Saft India Private Limited) AMCO Saft India Private Limited)
i Amara Raja Batteries Limited Amara Raja Batteries Limited OEM
a NIDEC-ASI S.p.A. NIDEC-ASI S.p.A. OEM
b Innovative Technomics Pvt. Ltd. Innovative Technomics Pvt. Ltd. OEM
C ABB India Ltd. ABB India Ltd. OEM
d Si Ltd. Siemens Ltd. OEM
e |Control Techniques india Pvt. Ltd. Control Techniques India Pvt. Ltd. OEM
f Danfoss Industries Pvt Ltd Danfoss Industries Pvt Ltd OEM
g Yas} India Private Limited Yask India Private Limited OEM
h GE Automation & Controls GE Automation & Controls OEM
R i Larsen & Toubro Limited Larsen & Toubro Limited OEM
i WAGQ Private Limited WAGO Private Limited QEM
k Ace Engineering Industries Ace Engineering Industries OEM
| Transpower Electronics Transpower Electronics OEM
m Sagaon Energy Equipment Pvt. Ltd. Sagaon Energy Equipment Pvt. Ltd. OEM:
n Phoenix Mecano India Pvt.Ltd.. Phoenix Mecano India Pvt.Ltd. OEM
= Sri Venkateshwara Electronics and Sri Venkateshwara Electronics and OEM
Allied Products Allied Products

MG
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Neumann Elektronik GmbH (Formerly [Neumann Elektronik GmbH (Formerly

OEM

Transmissions Private Limited)

Transmissions Private Limited)

13 |PA/GA System jm Neumann Elektronik GmbH) jm Neumann Elektronik GmbH)
b Industrie-Electronic GmbH & Co. KG Industrie-Electronic GmbH & Co. KG OEM
14 |TETRA a nﬂuforola Solutions India Private l\:‘!oFumla Solutions India Private - OEM
Limited Limited
2 |Megger India Pvt. Ltd. Megger India Pvt. Ltd. OEM
15 [cable Fault Lacator : . !
b Techno Instrumentation (India) Pvt Ltd. |Techno Instrumentation (India) Pvt Ltd. QEM
a Corrtech International Pvt. Ltd. Corrtech International Pvt. Ltd. OEM
1 |Cathodic Protection b |Advance Electronic System Advance Electronic System OEM
System C Raychem RPG Pvt. Ltd. Raychem RPG Pvt. Ltd. OEM
d Furnace Fabrica ( India) Ltd Furnace Fabrica ( India) Ltd OEM
a Rotork Controls (India) Private Limited |Rotork Controls (India) Private Limited QEM
b Auma India Private Limited Auma India Private Limited OEM
c Emerson Process Management,India Emerson Process Management,India OEM
d Adams Armaturen, India Adams Armaturen, India QEM
o ] Limitorque India Limited Limitorgue India Limited OEM
MOVs/Actuators ¢ |Applied technology & management Applied technology & management OEM
consultancy consultancy
Pentair Pic (formerly known as Biffi) Pentair Valves & Controls India Pyt Ltd. OEM
h  |Flowserve Limitorque Flowserve Limitorque OEM
i Flowserve India Controls Pvt Ltd Flowserve India Controls Pvt Ltd OEM
i Marsh Automation Pvt. Ltd. Marsh Automation Pvt. Ltd. OEM
a Wartsild India Private Limited Wartsila India Private Limited OEM
b ABB India Ltd. ABB India Ltd. OEM
15 |bieselGenerator C J.}KSON En.ginee_rs Ltd. J»:QKSON En_g!nee_rs Ltd. OEM
: d Kirloskar Qil Engines Ltd. Kirloskar Qil Engines Ltd. OEM
e CUMMINS India Ltd. CUMMINS India Ltd. OEM
f Mahindra Powerol Ltd. Mahindra Powerol Ltd. OEM
Vertiv Energy Private Limited (Formerly |Vertiv Energy Private Limited (Formerly
19 |precision AC : a Emerson Network Power (India) Pvt |Emerson Network Power (India) Pvt OEM
Ltd.) Ltd.)
b Stulz-Chspl (India) Pvt. Ltd. Stulz-Chspl (India) Pvt. Ltd. OEM
3 Thermon Heat Tracers Pyt Ltd. Thermon Heat Tracers Pvt Ltd. OEM
20 [Electric Heat Tracer b |Raychem RPG Pvt. Ltd. Raychem RPG Pvt. Ltd. OEM
s 4 Xicon International Ltd. Xicon International Ltd. OEM
a Bharat Heavy Electricals Limited (BHEL) |Bharat Heavy Electricals Limited (BHEL) OEM
b CG Power and Industrial Solutions CG Power and Industrial Solutions OEM
'|Limited Limited
C Kirloskar Electric Company Limited Kirloskar Electric Company Limited OEM
d NIDEC-ASI 5.p.A. NIDEC-ASI S.p.A. OEM
e Siemens Ltd. |Siemens Ltd. OEM
f Westchester County Electric Inc. Westchester County Electric Inc. OEM
g ABB India Ltd. ABB India Ltd. OEM
h__ |Kishor Pumps Pvt. Ltd. Kishor Pumps Pvt. Ltd. 0EM
i Remi Elektrotechnik Ltd., India Remi Elektrotechnik Ltd., India OEM
Marathon Electric Motors (India)
L Limited (CEMP srl and Marathon
MP SRL, |
L = il Electric are part of Regal Beloit gEm
Corporation)
k Bharat Bijlee Ltd. Bharat Bijlee Ltd. QEM
| WEG Electric India Private Limited WEG Electric India Private Limited OEM
m  |GE India Industrial Pvt. Ltd. GE India Industrial Pvt. Ltd. OEM
HT/LT Motors (including -
21 Marathon Electric Motors (India) Marathon Electric Motors (India)
PP) n s i OEM
Limited Limited
o |KSB Pumps Limited KSB Pumps Limited 0EM
p Baldor Reliance( Member of ABB group) |Baldor Reliance( Member of ABB group) OEM
q BHEL-GE Gas Turbine Services Pvt. Ltd. |BHEL-GE Gas Turbine Services Pvt. Ltd. OEM
(BGGTS) (BGGTS)
r Elgi Equipments Limited Elgi Equipments Limited OEM
5 Robert Birkenbeul Gmbh & Co. KG Robert Birkenbeul Gmbh & Co. KG OEM
t GE Power Conversion India Pvt. Ltd. GE Power Conversion India Pvt. Ltd. OEM
u Laxmi Hydraulics Pvt. Ltd,India. Laxmi Hydraulics Pvt. Ltd,India. OEM
% Wolong EMEA (Germany) GmbH (for Wolong EMEA (Germany) GmbH (for OEM
ATB Nordenham brand motors) ATB Nordenham brand motors)
W |SEW Eurodrive India pvt. Ltd. SEW Eurodrive India pvt. Ltd. QEM
X Mehta Industries, Bhopal Mehta Industries,Bhopal OEM
Y Precision Engineering Works (PEW) Precision Engineering Works (PEW) OEM
z EPC Electrical private limited,Calcutta  |EPC Electrical private limited,Calcutta " OEM
Bonfiglioli India (Bonfiglioli Bonfiglioli India (Bonfiglioli OEM
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Datasheet No.
. ST g ENGINEERS DATA SHEET
. ZRadeis |r\9:\muw“r"gp HIGH VOLTAGE SQUIRREL CAGE
INDUCTION MOTOR Page 1 of 1
PURCHASER's DATA
A. |Site conditions BHEL W.0. 40096A401-21 REV 0 DTD. 09.05.11
1 |Ambient temperature, minimum: °C — | 3 |Atmospheric conditon: DUSTY, CORROSIVE
] maximum: °C —| 4 |Altitude: 3.91 m above sea level!
] design: 45 °C 5 |Location: IOCL PARADIP
2 |Relative humidity: % 6
B. |Technical particulars v
1 {Motor tag no.: — 17 |Hazardous area classification: SAFE
2 |Driven equipment name: HRSG MT PUMP 18 |Gas group: NA
3 |Voltage: 66 KV+6% 19 |Type of explosion protection: NA
4 'Phase: Three 20 |Type of ingress protection: IP 55
5 |Frequency: 50Hz +3% 21 |Reacceleration: Required
6 |Fault level: 40 KA 22 |Diff. protection CTs: Not Required
7 |Fault duration: 0.25 Sec CT specs.:
8 [Method of starting: DOL 24 |Color shade; RAL5021
9 [Winding connection: Star 25 |Thermisters: No
10 {No. of terminals: ' 6 26 |RTD: Required
11 |Cable size: ] X BCx2Uc  B6xt85; 6.6KVUWE] —| 27 |BTD: Required
12 {Cable type: Al. cond. XLPE insulated 28 |RTD/BTD monitoring device: Not Required
13 |Temperature rise: 75 °C 29 |Applicable specification: 6-51-31 Rev 4
14 |Cooling: TETV ] 30 [System earthing : Resistance earthed
15 {Insulation class: F (temp rise limited to class B)
16 |Duty Cycle S1
DRIVEN EQUIPMENT MANUFACTURER's DATA
1 |Suggested motor rating: 400 kw 9 |Coupling type: Flexible
2 [Manufacturer: BPCL NAINI —~ | 10 |Torque required, starting: 26 mkg
3 |Type of driver mounting: HORIZONTAL 1 maximum: 132 mkg
4 |Driven equipment: PUMP 12 |GD? of equipment 3.65 kgm®
5 |Shaft kW: kw kgm?
6 kW at maximum load: kw 13 {Maximum thrust: NA kg
7 |Speed: 2960.00 RPM 14 |Pulsation rate: NA
8 |Rotation of eqpt. from coupling end: CW v 15 |Starting condition: OPEN VALVE
MOTOR MANUFACTURER's DATA
1 |Rating: ’ 400 17 |Space heater - voltage & power: 240V /630 W
2 |Manufacturer: BHEL BHOPAL | 18 [Moment of inertia, GD*: 36 kgm®
3 |Frame designation: 1LA7566-2 19 |DE/NDE brg type & no.:. NU219M+6219C3/NU216M
4 |No. of poles: 2 20 |Type of lubrication: GREASE
5 |Full load speed: 2960 RPM 21 |Type of main terminal box: PSTB
6 |Mounting: HORIZONTAL 22 |Type of neutral terminal box:  PSTB
7 |Full load torque (FLT): 132 mkg 23 |Weight of motor: 3900 kg
8 |Starting torque: 70 % of FLT| 24 |Thermisters, quantity: NA no.
9 |Break down or pull out torque: 225 % of FLT make: type: NA
10 |Full load current (FLC): 41 A 25 |RTD, quantity: 12 no.
11 |Starting current at 100% voltage: 500% FLC including +ve tol. |make: type: SIMPLEX
12 |Rotation viewed from coupling end.: ACW 26 |BTD, quantity: 2 no.
13 {Starting time at80%/100% voltage: 11.6/4.7 sec. make: type: DUPLEX
14 |Locked rotor withstand time (cold/hot) at, 27 |Shaft voltage: Below 250 mV
80% voltage: 31/23 sec. 28 |Critical speed, 18ty stage: ABOVE 3800 RPM
100% voltage: 20/15 sec. 29 |Pressurization panel: ¢ Aoplicable * Not anolicable
15 {Efficiency at 75%/100% voltage: 946/948 % make: type: NA
16 |P.F. at starting/75%/100% load 0.16/0.89/0.90 | 30 |Canopy: (GRP) No

1. Recommended list of maintenance spares for two years operation shall include following as minimum.
a) Bearing De/NDE - one set b) Terminal box cover with screws  ¢) Cooling fan

d) Insulator/terminal block for terminal boxes e) Bearing assembly (DE/NDE)

2. Starting time calculations shall be based on operating conditions specified in material requisition e.g., open valve: condition /

closed valve condition at no load/ under load as applicable. .

3. All commissioning spares and special tools and tackles required for the motor shall be suplied with motor without extra cost “i\ A

4. Canopy not in BHEL Bhopal scope. A 14 l\{»b ’
~C e
/
ks
Issued with MR \‘k‘/ A \\g \
Rev. Date Purpose Prepared Checked Approved o

Format No. EIL-1650-687H Rev.3 Copyrights EIL - All rights reserved
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Atmospheric condition
Humid & highly comrosive

Voltage
3.3kV
6.6. kv
11 kv

Std. Spec.
EIL spec. 6-51-0031

Frequency
3%
15%

Format No. EIL-1650-887H Rev.3

Voitage Duty

16% Continuous

+10%

Insulation Class

B

F (3

H

Cc
color
631asperlS5

Frequency2 Cooling

50 Hz 1IC401

60 Hz IC511
IC611

Altitude
<1000 m
>1000 m

Fault level
20 kA

25 kA

40 kA

N.A.

Area Class
Zone 1
Zone 2
Divn. 1
Divn. 2

Starting method
D.O.L.

V.S.D.

Star-deita

Auto transformer

Gas group
1A

B

e

usnic

Cable Type
Al. cond. XLPE insulated
Cu. cond. XLPE insulated

Location
Qutdoor
Indoor

Earthing
Direct
Resistance
Area Classification
Ex(n)
Ex(e)
Ex(d)
RTD/BTD
Not applicable

No.of terminals
3
4
8

IP

IP 23
IP 44
IP 55

Copyrights EIL - All rights reserved
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Tor & Current Vs e rve

Rating : 400 KW, 6600 V, 2 P, TETV, Cage Rotor Asyn. Motor.
Frame : 1LA7566-2

W.O.No. : 40096A401-21

Customer : M/S IOCL FOR 350 MW PARADIP CCPP
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—&—Torque(80%RV)
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Curve No. 40096.21.01 Speed(% Syn. Speed) AME Division
o= Speed & Current Vs Time Curves .
o Rating  : 400 Kw, 8600V, 2P, TETV, Cage Rotor Asyn. Motor.
’ Frame : 1LA7566-2
W.ONo. : 40096A401-21
Customer : M/S IOCL FOR 350 MW PARADIP cCcPP
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Curve No. 40096-21-02




Efficiency, PF Vs Load Curves

sl Rating
Frame
W.O.No.

: 400 KW, 6600V, 2 P, TETV, Cage Rotor Asyn. Motor.
: 1LA7566-2
: 40096A401-21

Customer : M/S IOCL FOR 350 MW PARADIP CCPP

100

—e— Efficiency(%)
| T ~&-Power Factor(%)

Efficiency & PF(%)
8

025 05 0.75 1 125

Curve No. 40086-21-03

AME DIVISION
Load(%)

e Withstand

{ oa Zow Rating
Frame
W.0O.No.

: 400 KW, 6600V, 2 P, TETV , Cage Rotor Asyn. Motor.
: 1LA7566-2
1 40096A401-21

Customer : M/S JOCL FOR 350 MW PARADIP CCPP
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Curve No. 40096-21-04
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FIRST

ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

rrvSr00c0vs ON'9Yd

MOTOR FITMENTS

GREASE INLET é/AF/c/NCGA 5 ;g FO ONRZ y - 1870 - (1) TERMINAL BOXES FOR
>
3 | OREASE INLET For NDE B MOTOR 289 1240 —=70 " ?33‘035045444 SH—2
o 8 |1OF PE BIG 2105 \ - LIFTING EYE\ 2 — ETD'S+BID’S -
= (]
Ck ] | DIAL BTD \ /é\ I 34020045444 SH-3
. M —_
= AR OUTLET | ! AP INLET 3 — SPACE HEATERS
25| om {3 74 P —~— 34020045444 SH—4
=E| S% ¢) (V) 4 — NEUTRAL POINT
gz | %% ki \I | / i 34020045444 SH—5
(@) ] N
> = ) [ —) | | | (1) TEMPERATURE SENSORS
Q ’
52| x U L > (A) WDG. ETD'S 12 Nos ,
CE — — L = = - ~ — 3 WIRES, SIMPLEX
z: N T T PT TYPE, 100 n AT 0T
Sl 5 1740 o9 (B) BRG. RTD’S 2 Nos ,
> T 4 WIRES,DUPLEX ,
>z <170 | S PT. TYPE. 100 01 AT 0°C
e Z 2 EARTHING TERMINALS 8 (C) 2—NOS. DIAL BTD
g2 —>|A | (SEE DETAIL) | (1-EACH FOR DE & NDE BRGS.)
g > | : —F — - 1
= . ) OTHERS
Y9 200 | |575 | L [ee2 | (1)
.- -— - -— —— — 950£2.0 - SPACE HEATERS 4 Nos.
- 2 _| 125 1250 £2.5 155 TOTAL POWER 630 WATTS
gs DRIVE_END 245 245 NON DRIVE END - 1130 - ( 630W,240V,50Hz. 1-8 EACH)
3 5 - - - |< 955 (2 Nos EACH AT DE & NDE)
1530
- — - VIBRATION PADS (1V) FANS : UNI-DIRECTIONAL
F 2 (60x60x60) CAUTION : ﬁvo OAIIJ%TO 5%’ DT//;E_CA%OOLOR
Zz W .
° S 55 HEX SCREW VIEW ‘X’
3 _—"M10 X 30 LG. - -
S5 [ECHNICAL DATA T T < 67K X 25 WIDF
2 - |RATING 400 kW AR THING o
w 3 | SPEED 2960 rpm W 1%
| | CONDUCTOR
® = [FULL LOAD AMP STATOR 47 AMP w20 (‘/)7/‘/;/00(7\/%5/”/\/0% M.
VOLTAGE 3 PHASE 50 Hz | 6600 VOLTS 32 4-NOS. W36 x 3 x 1000
- . X X
APPROX WEIGHT OF MOTOR | 3900 kg DETALL OF EARTHING ARRGT
APPROX. WEIGHT OF ROTOR| 685 kg (V1) FOUNDATION ARRGT.
GDZ OF ROTOR 36 kgm 2 34020045444 SH—6
S | CaLTerRmaTNG) FER MOTOR | RS (Vi) VBRATION PADS
o Q —
% | L ONGITUDINAL SIDE 37 kN DNWARDS + 2 NOS. 1-EACH AT DE & NDE
H_J- BEARINGS : DE NU219M+6219C3 & ADDITIONAL INFORMATION TYPE OF PRODUCT SQ CAGE INDUCTION MOTOR DRIVE : CT PUMP
o NDE (HSG INSULA TED) NU216M " WO 40096/4407—27 NAME OF OWNER M/S INDIAN OIL CORPORATION LTD
FRVOCEN — 3 N AT | STATUS OF DRAWING NAME OF PROJECT 350 MW, 10CL, PARADEEP CCPP
. LUBRICATION: GREASE OR EQUIVALENT R i NAME OF CONSULTANT — — - SR
~ S|DIRECTION OF ROTATION DISTRIBUTION OF PRINTS e
S | VEWED FrROM DE CLOCKWISE 95 _ AME g oTE - 1 BHARAT HEAVY ELECTRICALS LTD.|orn |RiTA —sd— |30.04.2011
=z - CKD —sd— |30.04.2011
& |PAINT SHADE SPECIFICATION| RAL 5021 SECTION AT A-A| MM J BHOPAL AKASH sd
7 TEX (IMM) — 1 APPD|M.K.M —sd— |02.05.2011
REV.| DATE |ALTERED REV. DATE |ALTERED PRAVIN —sd—|REV. DATE |ALTD RITA —sd— DEPT. UNTOL.DIMS.GR. SCALE WEIGHT(K.G.) REF. TO ASSY. DRG. ITEM NO.OF
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DATA SHEET Datasheet No.
@a@mﬁ% NI HIGH VOLTAGE SQUIRREL CAGE
DD SN R AR (A Govt of Incla Undenalong)
INDUCTION MOTOR Page 1 of 1
PURCHASER's DATA
A. |Site conditions BHEL W.O. 40096A401-31 REV 0 DTD. 09.05.11
1 |Ambient temperature, minimum: °C 3 |Atmospheric condition: DUSTY, CORROSIVE
maximum: °C 4 |Altitude: 3.91 m above sea level
design: 45 °C 5 |Location: I0CL PARADIP
2 |Relative humidity: % 6
B. |Technical particulars B i
1 |Motor tag no.: 17 |Hazardous area classification: SAFE o
2 |(Driven equipment name: CT PUMP 18 |Gas group: NA
3 [Voltage: 6.6 KV+6% 19 | Type of explosion protection: NA
4 |Phase: Three 20 |Type of ingress protection: IP 55
5 |Frequency: 50Hz +3% 21 |Reacceleration: Required
6 |Faultlevel: 40 KA 22 |Diff. protection CTs: Not Required
7 |Fault duration: 0.25 Sec CT specs.:
8 |Method of starting: DOL 24 |Color shade: RAL5021
9 [Winding connection: Star 25 | Thermisters: No
10 |No. of terminals: 6 26 |RTD: Required
11 |Cable size: 3Cx185, 6.6KV(UE) 27 |IBTD: Required
12 |Cable type: Al. cond. XLPE insulated 28 |RTD/BTD monitoring device: Not Required
13 |Temperature rise: 75 °C 29 |Applicable specification: 6-51-31 Rev 4
14 |Cooling: TETV | 30 [System earthing : Resistance earthed
15 |Insulation class: F (temp rise limited to class B)
16 |Duty Cycle S1
DRIVEN EQUIPMENT MANUFACTURER's DATA
1 |Suggested motor rating: 385 kw 9 |Coupling type: Flexible
2 |Manufacturer: BPCL NAINI 10 |Torque required, starting: 25 mkg
3 |Type of driver mounting: HORIZONTAL 11 maximum: 127 mkg
4 |Driven equipment: PUMP 12 {GD? of equipment 3.65 kgm?
5 |Shaft kW: kw kgm2
6 |kW at maximum load: kW 13 |Maximum thrust: NA kg
7 |Speed: 2960.00 RPM 14 |Puisation rate: NA
8 |Rotation of eqpt. from coupling end: CW 15 | Starting condition: OPEN VALVE
MOTOR MANUFACTURER's DATA
1 |Rating: 385 17 |Space heater - voltage & power. 240 V/630 W
2_|Manufacturer: BHEL BHOPAL | 18 |Moment of inertia, GD": 36 kgm®
3 |Frame designation: 1LA7566-2 19 |DE/NDE brg type & no.. NU219M+6219C3/NU216M
4 |No. of poles: 2 20 |Type of lubrication: GREASE
5 |Full load speed: 2960 RPM 21 |Type of main terminal box: PSTB
6 [Mounting: HORIZONTAL 22 |Type of neutral terminal box:  PSTB
7 |Full load torque (FLT): 127 mkg 23 {Weight of motor: 3900 kg
8 |Starting torque: 70 % of FLT| 24 |Thermisters, quantity: NA no.
9 |Break down or pull out torque: 225 % of FLT make: type: NA
10 |Full load current (FLC): 40 A 25 |[RTD, quantity: 12 no.
11 |Starting current at 100% voltage: 500% FLC including +ve tol. |make: type: SIMPLEX
12 |Rotation viewed from coupling end: ACW 26 |BTD, quantity: 2 no.
13 |Starting time at80%/100% voltage: 116/47 sec. make: type: DUPLEX
14 |Locked rotor withstand time (cold/hot) at, 27 |Shaft voltage: Below 250 mV
80% voltage: 31/23  sec. 28 |Critical speed, 1¥/2™ stage: ABOVE 3800 RPM
100% voltage: 20/15 sec. 29 |Pressurization panel: C Aoolicable ¥ Not anolicable
15 |Efficiency at  75%/100% voltage: 94.4/94.6 % make: type: NA
16 |P.F. at starting/75%/100% load 0.16/0.89/0.90 | 30 |Canopy: (GRP) ~ No

1. Recommended list of maintenance spares for two years operation shall indude following as minimum.

a) Bearing De/NDE - one set b) Terminal box cover with screws

d) Insulator/terminal block for terminal boxes

c) Cooling fan
e) Bearing assembly (DE/NDE)

PR

2. Starting time calculations shall be based on operating conditions specified in material requisition e.g., opeh valve oondltion /

closed valve condition at no load/ under load as applicable.

3. All commissioning spares and special tools and tackles required for the motor shall be suplied with momr without extra cost .

4. Canopy not in BHEL Bhopal scope.

Issued with MR

Date Purpose

Rev.

Prepared "~ Checked Approved "~

Format No. EIL-1650-687H Rev.3

Copyrights EIL - Al rights reserved



Atmospheric condition
Humid & highly corrosive

Voltage
3.3kv
8.6.kV
11kV

Std. Spec.
EIL spec. 6-51-0031

Frequency
3%
5%

Format No. EiL-1650-887H Rev.3

Voltage
16%
+10%

Insulation Class
B

F
H
Cc

Frequency2
50 Hz
60 Hz

Duty
Continuous

color
631 asperlS5

Cooling
1C401
IC511
1C611

Altitude
<1000 m
>1000m

Fault level
20 kA

25 kA

40 kA
NA.

Area Class
Zone 1
Zone 2
Divn. 1
Divn. 2

Starting method
D.OL.

V.S.D.

Star-delta

Auto transformer

Gas group
A

L]

ic

snic

Cable Type
Al. cond. XLPE insulated
Cu. cond. XLPE insulated

Location
Outdoor
Indoor

Area Classification
Ex(n)
Ex(e)
Ex(d)

Earthing No.of terminals
Direct 3
Resistance 4
6
P
P23
IP 44
IP 55
RTD/BTD
Not applicable

Copyrights EIL - All rights reserved




"' Torque & Current Vs Speed Curves
Rating : 385 KW, 6600 V, 2 P, TETV , Cage Rotor Asyn. Motor.
Frame . 1LA7566-2
W.O.No. : 40096A401-31 —e—Torque(100%RV)
Customer : MS IOCL FOR 350 MW PARADIP CCPP +IEU;£2:‘;RV)
—a—Torque(110%RV)
—0- Current(100%RV)
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380 ¢ le! Torqe =127 Kg- —aA- Cument(110%RV)
360 ; Rated Current =140 1+
340 £
320
300 + [}
zao‘;_________."_____-__t__‘_- —
‘:zcoi_________"‘~ =T 1,
240 e T
& 220 el il N
# AN )
igzowr o S K Sk X ey m G Y 4 S
£ o )43 SO
& 100 ZT 34N }s
ey : AN
E ] // %\ 2 3
1 /"/ ‘u g-,
80 \’\ /ﬂ—/, "1 ~ ‘u' g
so ——— ] 41T 4T i
40 3 ] e | et o
2: 3 ] 0
() 80 100
° 2 @ AME Division
Curve No. 40096-31-01 Speed(% Syn. Speed)
ati Speed & Current Vs Time Curves
W Rating  : 385 KW, 8600 V,2 P, TETV , Cage Rotor Asyn. Motor.
Frame . 1LA7568-2
W.O.No. : 40088A401-31
Cum:«: M/S I0CL FOR 350 MW PARADIP CCPP
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Efficiency, PF Vs Load Curves

Rating . 385 KW, 6600 V, 2 P, TETV, Cage Rotor Asyn. Motor.
Frame . 1LA7566-2

W.O.No. : 40096A401-31

Customer : M/S IOCL FOR 350 MW PARADIP CCPP

Efficiency & PF(%)
3

025
Curve No. 40096-31-03

05 0.75 1
Load(%)

1.25

~4o— Efficiency(%)
—8— Power Factor(%

AME DIVISION

I'?W{i_

Thermal Withstand Curves

Rating : 385 KW, 6600V, 2 P, TETV, Cage Rotor Asyn. Motor.
Frame : 1LA7566-2

W.0.No. : 40096A401-31

Customer : M/S IOCL FOR 350 MW PARADIP CCPP
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——Withstand Time(Hot)
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Withstand Time(Secs.)
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1

0
Curve No. 40096-31-04

1 2 3 4 5
Motor Current(p.u.)
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FIRST

ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

SrrSrO00c0FS ON9Yd

MOTOR FITMENTS

GREASE INLET — LIFTING EYE FOR - 1870 (1) TERMINAL BOXES FOR
> FOR NDE BRG. FAN CASING ONLY 7 — STATOR
2 [orease IET MOTOR 28Q 1240 —320 34020045445 SH—2
2 | For DE BRG, 2105 \ LIFTING EYE
g 8 - - 2 — ETD’S+BTD’S
- _ | ML{ \ /é 0 34020045445 SH—3
o AR OUTLET | ! P NLET 3 — SPACE HEATERS
g o Q N\ 3 7,4 2 L —~— 34020045445 SH—-4
5| oS8 ) () 4 — NEUTRAL POINT
| % ] \l | ,/ | / b 34020045445 SH—5
oE Q Y \
o % —— A | | | | o (1) TEMPERATURE SENSORS
Soal| X ] L) © (A) WDG. ETD’S 12 Nos ,
g — S= = =73 = = = - ~ 7] 3 WIRES, SIMPLEX
z 2 NN PT.TYPE, 100 A AT 0T
<E 5 || 140 _ 3 <9 (B) BRG. RTD’S 2 Nos ,
T £ +7T 4 WIRES,DUPLEX ,
o= <170 ]| S PT. TYPE. 100 ©v AT 0°C
e Z 2 EARTHING TERMINALS 8 (C) 2—NOS. DIAL BTD
. —=]A ., »” (SEE DETALL) | (1-EACH FOR DE & NDE BRGS.)
£ > | T — T - ! ‘
= I 1) OTHERS
Y5 200 | |575 | il e 1 180 | 180 (1)
; % — — — — ~ — — 950i2.0 — — SPACE HEATERS 4 Nos.
o 2 | 125 | 1250 £2.5 _|_155 | 950220 | TOTAL POWER 630 WATTS
93 DRIVE END 245 245 NON DRIVE END - 17150 ( 630W,240V,50Hz. 1-8 EACH)
3 % ~ - ~ - |< 955 (2 Nos EACH AT DE & NDE)
5 1530
a £ — - VIBRATION PADS (1V) FANS : UNI—DIRECTIONAL
£ o (60x60x60) CAUTION : DO NOT RUN THE MOTOR
- 8 IN OPPOSITE DIRECTION.
°3 55 HEX SCREW VIEW ‘X’
5 _—~"M10 X 30 LG -
35 TECHNICAL DATA 40 T T 67K X 25 WIDE
€ 1 [RATING 385 kW N EARTHING e T o
o 2 |SPEED 2960 rpm W 1ZZ1
| | CONDUCTOR
F = [FULL LOAD AMP STATOR 40 AMP n - ( \/)7A/;/OCU/—A//g§/T//\/O§V goﬁ%?
VOLTAGE 3 PHASE 50 Hz | 6600 VOLTS 32 2o NOS. M36 % 3~ 1000
- . X X
APPROX WEIGHT OF MOTOR | 3900 kg DETAIL OF EARTHING ARRGT
APPROX. WEIGHT OF ROTOR| 685 kg (V) FOUNDATION ARRGT.
GDZ OF ROTOR 36 kgm 2 34020045445 SH—6
5| MAX. FOUNDATION LOADING
cZ). (ALTERNATING) PER MOTOR 7 K OPIARDS Qg’. (Vi) VIBRATION PADS
o _
| L ONGITUDINAL SIDE 37 kN DNWARDS +9 2 NOS. 1-EACH AT DE & NDE
T BEARINGS - DE NUZ1 M £6219C3 3| [ ADDITIONAL INFORMATION TYPE OF PRODUCT SQ CAGE INDUCTION MOTOR DRIVE : CT PUMP
& NDE (HSG. INSULATED)| NUZ216M y W0 40096440131 NAME OF OWNER M/S INDIAN OIL CORPORATION LTD
SFRVOCET =3 . R | STATUS OF DRAWING NAME OF PROJECT 350 MW, I0CL, PARADEEP CCPP
y LUBRICATION: GREASE R EQUIVALENT I i NAME OF CONSULTANT — — __ S
~ S|DIRECTION OF ROTATION DISTRIBUTION OF PRINTS o
S s|vEWED FrROM DF CLOCKWISE 95 _ AME o — 1 BHARAT HEAVY ELECTRICALS LTD.|orN |g/74 —sd—  |30.04.2011
™ B |PAINT SHADE SPECIFICATION| RAL 5021 SECTION AT A-A| MM - J BHOPAL CKD | AKASH —sd— _ |30.04.2011
n TEX (IMM) — 1 APPD|M.K.M —sd— |02.05.2011
REV.[ DATE |ALTERED REV. DATE |ALTERED PRAVIN —sd—REV| DATE |ALTD R/ITA  —sd—| ycpt UNTOL.DIMS.GR. SCALE WEIGHT(K.G.) | REF. TO ASSY. DRG. ITEM  [NO.OF
CHECKED 02|07.03.17|CHECKED AKASH —sd—|p7 | 03.06.11[CHKD AKASH —sd— AME NO.  |ITEMS
S APPROVED APPROVED AKASH —sd—] APPROM.K.M _—sd—| ~ope 404 NTS
z DRAWING REVISED AS BUILT. DOR WAS ANTICLOCWISE. — NG
& DRG. REDRAWN. :
5 OUTLINE GENERAL ARRGI. REV.
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& DATA SHEET Datasheet No.

@zg@@ng RIIA LRAITED HIGH VOLTAGE SQUIRREL CAGE
INDUCTION MOTOR Page 1 of 1
: : .PURCHASER's DATA '
A. |Site conditions ~ BHEL W.O. 40096A401-71 REV 01 DTD. 03.03.11
1 |Ambient temperature,  minimum: °C 3 |Atmospheric condition: DUSTY, CORROSIVE
maximum: °C 4 |Altitude: 3.91 m above sea level
T design: 45 °C 5 |Location: IOCL PARADIP
" 2 |Relative humidity: % 6
B. {Technical parhcuiérs -
1 |Motor tag no.: o 17 |Hazardous area classification: SAF B
2 |Driven equipment name: ID FAN 18 |Gas group: NA
3 |Voltage: 66 KV+-6% 19 |Type of explosion protection: NA o
4 |Phase: ] Three 20 |Type of ingress protection: IP 55
5 |Frequency: 50Hz +3% 21 |Reacceleration: Required
6 |Fault level: 40 KA 22 |Diff. protection CTs: Not Required
7 |Fault duration: 0.25 Sec CT specs.:
8 |Method of starting: DOL 24 |Color shade: RAL5021
9 Winding connection: Star 25 |Thermisters: No
10 |No. of terminals: 6 26 |RTD: Required
11 {Cable size: 3Cx185, 6.6KV(UE) 27 |BTD: Required
12 |Cable type: Al. cond. XLPE insulated 28 |RTD/BTD monitoring device: Not Required
13 | Temperature rise: 75 °C 29 |Applicable specification: 6-51-31 Rev 4
14 |Cooling: TETV | 30 [System earthing : Resistance earthed
15 |Insulation class: F (temp rise limited to class B)]
_16] Duty Cycl S1 !
L : T MANUFACTURER's DA
1 |Suggested motor rating: 600 kKW 9 |Coupling type: Flexible
2 |Manufacturer: BHEL RANIPET 10 |Torque required, starting: 159 mkg
3 |Type of driver mounting: HORIZONTAL 11 maximum: 353 mkg
4 |Driven equipment: FD FAN 12 |GD? of equipment 2025 kgm?
5 |Shaft kW: 536 kW kgm2
6 kW at maximum load: 536 kW 13. |Maximum thrust: NA kg
7 |Speed: 1480.00 RPM 14 |Pulsation rate: ) NA
8 |Rotation of egpt. from coupling end: CwW 15 Startmg condmon ~ Control unit closed
e " MOTOR MANUFACTURER's DAT,
1 |Rating: 600 17 |Space heater voltage & power: 240V /630 W
2 |Manufacturer: BHEL BHOPAL 18 |Moment of inertia, GD* 104 kgm?
3 |Frame designation: 1LA7632-4 19 |DE/NDE brg type & no.:. NU224M+6224C3/NU222M
4 |No. of poles: 4 20 | Type of lubrication: GREASE
5 |Full load speed: 1475 RPM 21 |Type of main terminal box: PSTB
6 |Mounting: HORIZONTAL 22 |Type of neutral terminal box:  PSTB
7 |Full load torque (FLT): 396 mkg 23 |Weight of motor: 4950 kg
8 |Starting torque: 80 % of FLT| 24 |Thermisters, quantity: NA no.
9 |Break down or pull out torque: 220 % of FLT make: type: NA
10 |Full load current (FLC): 66 A 25 |RTD, quantity: 12 no.
11 |Starting current at 100% voltage:  500% FLC including +ve tol. |make: type: SIMPLEX o
12 |Rotation viewed from coupling end: BIDIRECTIONAL | 26 |BTD, quantity: 2 no.
13 |Starting time at 80%/100% voltage: 42.0/25.0 sec. make: type: DUPLEX
14 |Locked rotor withstand time (cold/hot) at, 27 |Shaft voltage: Below 250 mV
80% voltage: 62/48 sec. 28 |Critical speed, 1°/2™ stage: ABOVE 2000 RPM
100% voltage: 40/31 sec. 29 |Pressurization panel: [ Aoolicable £ Not aoolicable
15 |Efficiency at  75%/100% voltage: 93.8/94.0 % make: type: NA
16 |P.F. at starting/75%/100% load 0.19/0.81/0.84 30 |Canopy: (GRP) No

1. Recommended list of maintenance spares for two years operation shall include following as minimum.
a) Bearing De/NDE - one set b) Terminal box cover with screws ¢) Cooling fan

d) Insulator/terminal block for terminal boxes e) SEMDIY _&u._,...,g,
éﬂrﬂ mf’ condition /

2. Starting time calculations shall be based on operating, i
closed valve condition at no load/ under load as appl‘r SRRAR)

3. All commissioning spares and special tools and tackle‘ rel d for the m]o or ShalPbe suphem r witholit extra cost
4. Canopy not in BHEL Bhopal scope. | >ignature & Name -

| R Td Ty P
Ssued iy s
Rev. Date Purpg§ ) ———L__"Opfepdred - Checked Approved
. U
Format No. EIL-1650-687H Rev.3 R ’ﬁ G AO1 1 /é@ Copyrights EIL - All rights reserved
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Torque & Current Vs Speed Curves

Rating : 600 KW, 6600 V, 4 P, TETV, Cage Rotor Asyn. Motor.

Frame . 1LA7632-4

W.O.No. : 40096A401-71 .

Customer : M/S BHEL FOR IOCL PARADIP CCPP
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Speed & Current Vs Time Curves

Rating . 600 KW, 6600 V, 4 P, TETV , Cage Rotor Asyn. Motor.
Frame : 1LA7632-4

W.O.No. : 40096A401-71

Customer : M/S BHEL FOR IOCL #ARADIP CCPP
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Efficiency, PF Vs Load Curves
L 41 Rating : 600 KW, 6600 V, 4 P, TETV , Cage Rotor Asyn. Motor.
Frame : 1LA7632-4

W.O.No. : 40096A401-71

Customer : M/S BHEL FOR IOCL PARADIP CCPP

Efficiency & PF(%)
B3RP BINFIIIBRIETET S8 €LY S

b

—e— Efficiency(%)
—a— Power Factor(%)

05 075 1 125
Load(%) AME DVISION
Curve No. 40096-71-03

o Thermal Withstand Curves
e Rating 1 600 KW, 6600V, 4 P, TETV, Cage Rotor Asyn. Motor.
Frame : 1LA7632-4
W.O.No. : 40096A401-71
Customer : M/S BHEL FOR IOCL PARADIP CCPP
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C“r_"e No. 40096-71-04 Motor Current(p.u.)




(ALL DIMENSIONS ARE IN mm)

FIRST ANGLE PROJECTION

L0cSv00c0rs
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GREASE INLET

LIFTING EYE FOR

MOTOR FITMENTS

. ror NDE BRe. FAN CASING ONLY 1990 (1) TERMINAL BOXES FOR
g GREASE INLET FOR DE BRG oToR 280 1360 350 7 — STATOR
5 § - 2175 \ - LIFTING EYF —_| 34020045201, SHT—2
[T} 2 2
= : I | DAESR X /é\ ‘ _3522?27%72507 SHT-3
| L M s -
i 80 (L URET 3 14 2 | AIR INLET 3 — SPACE HEATERS
= "
S 8 S8 | \ ’ / —~ 4 34020045201, SHT—4
c =z T | ! ] 4 — NEUTRAL POINT
g S % € 34020045201, SHT—5
> ~ = 1
z P = 9
W 2 _ i _ _ N () TEMPERATURE SENSORS
< & { — (A) WDG. ETD’S 12—Nos
¢ E 5 180 \ﬁ 7] Su 3 WIRES, SIMPLEX,
QLI.i g — 4270‘ - \3\6£ - /1430= $= PT.TYPE, 100 O AT 0T
5% - - || == § (B) BRG. RTD’S 2—Nos,
[ —
&< —=]A A - RS 3 WRES, DUPLEX,
S Z | H (SEE DETAILS, PT.TYPE, 100 . AT OC
D_ >_I_ T LI LI T J
200, (o5, || 65 | || pe O et ar ot & wot e55)
23 125 1250 +2.5 1795
g x
52 DRIVE END 295 _ o 295 NON_DRIVE END () OTHERS: —
3 F _ - 1000
o VIBRATION PAD / SPACE HEATERS 4—Nos.
£ 2 (60x60x60) TOTAL POWER 630 WATTS
8 § N (630W, 240, 50Hz.1—@ EACH)
z S 2—Nos EACH AT DE & NDE,
e & TECHNICAL DATA S (2=Nos )
: 0 RATING 600 kW N 29 WAl
x = Y _—"M10 X 30 LG. o
£ % [sremp 475 om I O | O] (1V) FANS: — BI-DIRECTIONAL
=2 ~_6TK X 25 WIDE
Y = | FULL LOAD AMP STATOR 66 AMP | R
VOLTAGE 3 PHASE, 50 Hz 6600 VOLTS \ W | / | cEg/\f/?DTL/j(/,{VT% . V) VIBRATION PADS: —
APPROX WEIGHT OF MOTOR 4950 kg 116 =% 2—-NOS. 1—EACH AT DE & NDE.
APPROX. WEIGHT OF ROTOR 950 kg - -—
' 6D 2 OF ROTOR 104 kgm 2 SECTION A -A DETAILS OF EARTHING ARRGT. (V/) FOUNDATION ARRGT: —
S| MAX. FOUNDATION LOADING
z 41 kN UPWARDS
| (ALTERNATING) PER MOTOR 34020045201, SHT—-6
S| LONGITUDINAL SIDE 89 kN DNWARDS
W _ DE NU224M+6224C3 ADDITIONAL  INFORMATION TYPE OF PRODUCT : SQ CAGE INDUCTION MOTOR DRIVE : FD FAN
W| BEARINGS : W.0: 40096 A 401—71
NDE NU222M (INSULATED) - NAME OF CUSTOMER :  M/S INDIAN OIL CORPORATION LTD.
SERVOGEM — 3 NAME OF PROJECT : 350 MW, I0CL, PRADEEP CCPP
| LuBRICATION: GREASE OF EQUIVALENT
<[ DIRECTION OF ROTATION BI—-DIRECTION STATUS OF DRAWING NAME SIGN DATE _ INO.OF
e . VAR.
5 3| VIEWED FROM DE (CLOCKWISE) DISTRIBUTION OF PRINTS BHARAT HEAVY ELECTRICALS LTD.|orn | prAVIN —sd- 05.10.10
L 2 CKD | AKASH —sd— 05.10.10
= &| PAINT SHADE SPECIFICATION RAL 5021 AME — 1 TFX — 1 BHOPAL
? MM — 3 TEX(IMM) — 1 APPD| M.K.M. —sd— 05.10.10
CHECKED CHECKED _AKASH —sd— CHKD AKASH _—sd— © AME No. [ITEMS
5 APPROVED 02| 07.05.17 [APPROVED AKASH —sd—| 97 | 050571 [APPD MKM —sd— | ooc 204 NTS
= DRAWING REVISED AS BUILT. PAINT SHADE WAS 6371 OF
& ITLE DRAWING NO. REV.
S 1S=5. DRAWING REDRAWN. OUTLINE GENERAL ARRGI. 2
pz4
¥ 1LA/7632—4, TETV, IP55 34020045201
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Datasheet No.

ST @ ENGINEERS DATA SHEET
S2a cifdcs W INDIA LIMITED HIGH VOLTAGE SQUIRREL CAGE
TP P e (5 Gt o intia Linaestaking)
INDUCTION MOTOR Page 1 of 1
PURCHASER's DATA
A. |Site conditions BHEL W.O. 40096A401-11 REV 02 DTD. 18.05.11
1 Ambient temperature,  minimum: °C 3 |Atmospheric condition: DUSTY, CORROSIVE
maximum: °C 4 | Altitude:
design: 43 °C 5 |Location: IOCL PARADIP
2 | Relative humidity: % 6
B. |Technical particulars
1 |Motor tag no.: 17 |Hazardous area classification:
2 | Driven equipment name: HRSG BFP 18 |Gas group:
3 |Voltage: 6.6 KV +-6% 19 |Type of explosion protection:
4 |Phase: Three 20 |Type of ingress protection: IP 55
5 |Frequency: 50Hz +3% 21 |Reacceleration: Required
6 Fault level: 40 KA 22 |Diff. protection CTs: Required
7 | Fault duration: 0.25 Sec CT specs.:
8 |Method of starting: DOL 24 |Color shade: RAL5021
9 |Winding connection: Star 25 | Thermisters: No
10 |No. of terminals: 6 26 |RTD: Required
11 Cable size: 3Cx185, 6.6KV(UE) 27 |BTD: Required
12 |Cable type: Al. cond. XLPE insulated 28 RTD/BTD monitoring device: ~ Not Required
13 |Temperature rise: 80 °C over water temp of 40 °C
14 |Cooling: CACW
15 |Insulation class: F (temp rise limited to class B)‘ 29 |Applicable specification: 6-51-31 Rev 4
16 \ 30 System earthing : Resistance earthed
DRIVEN EQUIPMENT MANUFACTURER's DATA
1 'Suggested motor rating: 2100 kW 9 |Coupling type: FLEXIBLE
2 |Manufacturer: BHEL HYDERABALC 10 Torque required, starting: mkg
3 | Type of driver mounting: HORIZONTAL 11 maximum: mkg
4 |Driven equipment: HRSG BFP 12 |GD?of egpt.,  including flywheel: 24.8 kgm?
5 |Shaft kw: kw excluding flywheel: kgm?
6 kW at maximum load: kw 13 |Maximum thrust: NA kg
7 | Speed: 1485.00 RPM 14 |Pulsation rate: NA
8 |Rotation of eqpt. from coupling end: CW 15 |Starting condition: open curve
MOTOR MANUFACTURER's DATA
1 Rating: 2100 17 |Space heater - voltage & power: 240V /1200 W
2 Manufacturer: BHEL BHOPAL 18 \Moment of inertia, GD*: 220 kgm®
3 |Frame designation: 1RN7632-4 19 \DE/NDE brg type & no.: NU232M+6232C3 / NU228M
4 |No. of poles: 4 20 |Type of lubrication: GREASE
5 |Full load speed: 1489 RPM 21 Type of main terminal box: PSTB
6 Mounting: HORIZONTAL 22 Type of neutral terminal box:  NON-PSTB
7 |Full load torque (FLT): 1374 mkg 23 |Weight of motor: 8600 kg
8 |Starting torque: 85 % of FLT | 24 \Thermisters, quantity: no.
9 |Break down or pull out torque: 202 % of FLT make: type:
10 |Full load current (FLC): 220 A 25 |RTD, guantity: 12 no.
11 |Starting current at 100% voltage: 500 % FLC make: type: SIMPLEX
12 |Rotation viewed from coupling end: ACW 26 BTD, qguantity: 2 no.
13 | Starting time at 80%/100% voltage: 22/1.1 sec. make: type: DUPLEX
14 |Locked rotor withstand time (cold/hot) at, 27 |Shaft voltage: 250 mV
80% voltage: 31/23 sec. 28 | Critical speed, 15tpnd stage: ABOVE 2000 RPM
100% voltage: 20/15 sec. 29 Pressurization panel: [3 Annlicahlef® Not annlicahle
15 |Efficiency at  75%/100% voltage: 95.8/96.0 % make: type:
16 |P.F. at starting/75%/100%load 0.13/0.86 / 0.87 30 |Canopy: (GRP) Yes, will be providec

1. Recommended list of maintenance spares for two years operation shall include following as minimum.

a) Bearing De/NDE - one set b) Terminal box cover with screws ¢) Cooling fan

d) Insulator/terminal block for terminal boxes e) Bearing assembly (DE/NDE)

2. Starting time calculations shall be based on operating conditions specified in material requisition e.g., open valve condition /
closed valve condition at no load/ under load as applicable.

3. Motor offered shall be in line with MOU between EIL and respective motor vendor.

4. Al commissioning spares and special tools and tackles required for the motor shall be suplied with motor without extra cost

Issued with MR

Rev. Date Purpose Prepared Checked Approved

Format No. EIL-1650-687H Rev.3 Copyrights EIL - All rights reserved



Torgue & Current Vs Speed Curves
! Rating : 2100 KW, 6600 V, 4 P, CACW , Cage Rotor Asyn. Motor.
Frame : 1RN7632-4
W.O.No. : 40096A401-11
Customer : M/S IOCL FOR PARADIP CCPP
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. Speed & Current Vs Time Curves
” Rating  : 2100 KW, 6600 V, 4 P, CACW , Cage Rotor Asyn. Motor.
ayH Frame  : 1RN7632-4
W.O.No. : 40096A401-11
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——Speed(100%RV)
—e—Speed(80%RV)
140 —&— Speed(110%RV)
—a— Current(100%RV)
130 —e— Current(80%RV)
—4— Current(110%RV)
120
110
6
100

N Y 4 Pan
o 74N 4

. /
. /S
N4 .
Ny

0 0
Curve IQO. 40096-11-02 Time (Secs.) AME DR/lSlON

Current(p.u.)

Speed(%Rated Speed)

[
N




Efficiency, PF Vs Load Curves

2 Rating : 2100 KW, 6600 V, 4 P, CACW , Cage Rotor Asyn. Motor.
yﬂu Frame : 1RN7632-4
‘ W.O.No. : 40096A401-11

Customer : M/S IOCL FOR PARADIP CCPP
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R Thermal Withstand Curves
ool Rating ;2100 KW, 6600V, 4 P, CACW , Cage Rotor Asyn. Motor.
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
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DATA SHEET
HIGH VOLTAGE SQUIRREL CAGE
INDUCTION MOTOR

Datasheet No.

Page 10of1

PURCHASER's DATA

_A. [Site conditions BHEL W.0. 40096A401-81 REV 0 DTD. 09.05.11
1 Ambient temperature,  minimum: °C 3 |Atmospheric condition. DUSTY, CORROSIVE
] maximum: °C | 4 |Altitude: o 3.91 m above sea level
] design: 45 °C 5_|Location: IOCL PARADIP ]
2 |Relative humidity: % 6
_B. [Technical particulars
1 [Motor tag no.: 17 |Hazardous area classification: SAFE
2 |Driven equipment name: MPFWE PUMP 18 |Gas group: ) NA
3 |Voltage: 66 KV+-6% 19 | Type of explosion protection: NA
4 |Phase: Three 20 |Type of ingress protection: IP 55
5 |Frequency: 50Hz +3% 21 |Reacceleration: Required
6 |[Fauitlevel: 40 KA 22 |Diff. protection CTs: Not Required
7 |Faultduration. 0.25 Sec CT specs.:
8 |Method of starting: DOL 24 |Color shade: RAL5021
9 |Winding connection: Star 25 |Thermisters: No
10 |No. of terminals: 6 26 |RTD: Required
11 |Cable size: 3Cx185, 6.6KV(UE) 27 |BTD: Required
12 |Cable type: Al. cond. XLPE insulated 28 |RTD/BTD monitoring device: Not Required
13 |Temperature rise: 75 °C 29 |Applicable specification: 6-51-31 Rev 4
14 |Cooling: TETV | 30 |System earthing : Resistance earthed
15 |Insulation class: F (temp rise limited to class B)
16 |Duty Cycle S1
DRIVEN EQUIPMENT MANUFACTURER's DATA
1 |Suggested motor rating: 225 kW 9 {Coupling type: Flexible
2 |Manufacturer: BPCL NAINI 10 {Torque required, starting: 15 mkg
3 |Type of driver mounting: HORIZONTAL 11 maximum: 74 mkg
4 |Driven equipment: PUMP 12 |GD? of equipment 3.1 kgm?
5 |Shaft kW: kw kgm®
6 |kW at maximum load: kW 13 |Maximum thrust: NA kg
7 |Speed: 2967.00 RPM 14 |Pulsation rate: NA
8 |Rotation of eqgpt. from coupling end: CW 15 |Starting condition: OPEN VALVE
MOTOR MANUFACTURER's DATA
1 [Rating: 225 17 |Space heater - voltage & power. 240V /500 W
2_|Manufacturer: BHEL BHOPAL | 18 |Moment of inertia, GD*: 16 kgm?
3 |Frame designation: 1LA7502-2 19 |DE/NDE brg type & no.. NU216M+6216C3/NU215M
4 |No. of poles: 2 20 | Type of lubrication: GREASE
5 |Full load speed: 2967 RPM 21 |Type of main terminal box: PSTB
6 |Mounting: HORIZONTAL 22 |Type of neutral terminal box:  PSTB
7 |Fuil load torque (FLT): 74 mkg 23 |Weight of motor: 2450 kg
8 |Starting torque: 65 % of FLT| 24 | Thermisters, quantity: NA no.
9 |Break down or pull out torque: 220 % of FLT make: type: NA
10 |Full load current (FLC): 24 A 25 |RTD, quantity: 12 no.
11 [Starting current at 100% voltage: 500% FLC including +ve tol. |make: type: SIMPLEX
12 |Rotation viewed from coupling end: ACW 26 |BTD, quantity: 2 no.
13 |Starting time at80%/100% voltage: 11.6/4.5 sec. make: type: DUPLEX
14 |Locked rotor withstand time (cold/hot) at, 27 |Shaft voltage: Below 250 mvV
80% voltage: 31/23 sec. 28 |Critical speed, 1°/2™ stage: ABOVE 3800 RPM
100% voltage: 20/15 sec. 29 |Pressurization panel: ¢ Aoolicable * Not annlicable
15 |Efficiency at  76%/100% voltage: 93.5/938 % make: Py type' NA- S
16 |P.F. at starting/75%/100% load 0.15/0.88/0.89 | 30 [Canopy: (GRP) [/= .No: v‘v’ C i f‘;?,:‘ T
1. Recommended list of maintenance spares for two years operation shall include following as minimu \fq,‘-“' . s L L__ .
a) Bearing De/NDE - one set  b) Terminal box cover with screws  ¢) Cooling fan { < PR ; (E] E )
d) Insulator/terminal block for terminal boxes e) Bearing assembly (DE/NDE) Porodb O NN L
2. Starting time calculations shall be based on operating conditions specified in material requisition e. g Fopen valvem\dw i
cdosed valve condition at no load/ under load as applicable. - H el
3. All commissioning spares and special tools and tackles required for the motor shall be suplied wmimot&' wuthoat 'T(t'rd'cost —_— __Q-\_, W \\ |
4. Canopy not in BHEL Bhopal scope. L e st IS
: A M A0Y1, AN T
Issued with MR e e . N A
Rev. Date Purpose Prepared Checked Approved

Format No. EIL-1650-687H Rev.3

Copyrights EIL - All rights reserved
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Atmospheric condition

Humid & highly corrosive
Voltage Voltage
3.3kV 16%
6.6. kV +10%
11kV
Insulation Class
B
F
H
C
Std. Spec.
EIL spec. 6-51-0031
Frequency Frequency2
3% 50 Hz
. 5% 60 Hz

Format No. EIL-1650-8687H Rev.3

Altitude
<1000 m
> 1000 m

Duty Fault level
Continuous 20 kA
25 kA
‘' 40kA
N.A,

Area Class
Zone 1
Zone 2
Divn. 1
Divn. 2

color
631asperiSS

Cooling
1C401
IC511
IC611

Starting method
D.OL.

V.8.D.

Star-delta

Auto transformer

Gas group
A

s

nc

iBaiC

Cable Type
Al cond. XLPE insulated
Cu. cond. XLPE insulated

Location
Outdoor
indoor
Earthing No.of terminals
Direct 3
Resistance 4
6
Area Classification P
Ex(n) IP 23
Ex(e) IP 44
Ex(d) IP 55
RTD/BTD
Not applicable

Copyrights EIL - All rights reserved




Efficiency,
Rating
Frame

PF Vs Load Curves
. 225 KW, 6.6 KV, 2 P, TETV, Cage Rotor Asyn. Motor.
: 1LA7502-2

W.O.No. : 40096A401-81

Curve No. 40096-11-04

Motor Current(p.u.)-

Customer : M/S IOCL FOR 350 MW PARADIP CCPP
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Rating : 225 KW, 6.6 KV, 2 P, TETV , Cage Rotor Asyn. Motor.
Frame : 1LA7502-2
W.0.No. : 40096A401-81
Customer : M/S IOCL FOR 350 MW PARADIP CCPP
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Torque & Current Vs Speed Curves

Rating . 225 KW, 6.6 KV, 2 P, TETV, Cage Rotor Asyn. Motor.
Frame . 1LA7502-2

W.O.No. : 40096A401-81

Customer : MS IOCL FOR 350 MW PARADIP CCPP
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o Rang @ 225KW,86 KV, 2 P, TETV, Cage Ralor Asyn. Motor.
Frame : 1LA7502-2
W.O.No. : 40098A401-81
Customer : M/S IOCL FOR 350 MW PARADIP CCPP
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FIRST

ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)
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I6 TECHNICAL DATA ‘
S o [RATING 225 kW FH B IK X 25 WIDE
& ‘
w S | SPEED 2967 rpm T EARTHING DRIVEN MACHINE
F = [FULL LOAD AMP STATOR 24 AMP W: | CONDUCTOR (V) ANCHORING ITEMS
VOLTAGE 3 PHASE 50 Hz | 6600 VOLTS % 1. FOUNDATION BOLTS.
APPROX WEIGHT OF MOTOR | 2450 kg DETAL O/;EA/;TH/NG APRCT 4—-NOS. M30x3x1000
APPZROX. WEIGHT OF ROTOR| 400 kg : (Vi) FOUNDATION ARRGT.
GD2 OF ROTOR 16 kgm 2
. 3402004544/ SH—6
S|MAX. FOUNDATION LOADING | 2 kN UPWARDS & (Vi) VIBRATION PADS
S| (ALTERNATING) PER MOTOR .S
% | LONGITUDINAL SIDE 23 kN DNWARDS +9 2 NOS. 1—-EACH AT DE & NDE
«|BEARINGS = DE NUZ216M+6216C3 g ADDITIONAL INFORMATION TYPE OF PRODUCT SQ CAGE INDUCTION MOTOR DRIVE :MP FW EXP PUMP
L NDE. (HSG. INSULATED) | NU215M W.0. 40096 A401—81 NAME OF CUSTOMER M/S INDIAN OIL CORPORATION LTD
Vo — 3 2 | F<TATUs oF brRAWING NAME OF PROJECT 350 MW, I0CL, PARADEEP CCPP
LUBRICATION: GREASE . Y NAME OF CONSULTANT -
= OR EQUIVALENT i NAME SIGN DATE
~ Z|DIRECTION OF ROTATION DISTRIBUTION OF PRINTS §ULE T N\?AgF
= 9| VIEWED FROM DE CLOCKWISE _79.5_ AME I BHARAT HEAVY ELECTRICALS LTD.|orn | R/TA —sd— |30.04.11 :
- ) IMM - 3 BHOPAL CKD | AKASH —sd— 30.04.11
= & |PAINT SHADE SPECIFICATION| RAL 5021 SECTION AT A-A
7 TEX (IMM) — 1 APPD| M.K.M —sd— |02.05.11
REV.| DATE |ALTERED REV.| DATE |ALTERED PRAVIN—sd—|REV.| DATE |ALTD R/ITA —=5d=| ycpr UNTOL.DIMS.GR. SCALE WEIGHT(K.G.) | REF. TO ASSY. DRG. ITEM  |NO.OF
CHECKED 02 l07.03.17/CHECKED_AKASH —sd=| 1 (03.06.77 |CHKD_AKASH —sd— - AME NO.  [ITEMS
. APPROVED "~ " "TAPPROVED AKASH—sd— " [APPROM KM —Sd=| copE 404 NTS
= DRAWING REVISED AS BUILT. DOR WAS ANTICLOCWISE. p— CRAWNG NG
DRG. REDRAWN. :
g OUTLINE GENERAL ARRG/. REV.
g 5402004544 / 02
z

SHEET NO. 01

|NO. OF SHEETS

06




%, i\
DATA SHEET Datasheet No.
gga@@mg ENGINEERS HIGH VOLTAGE SQUIRREL CAGE
(o INDUCTION MOTOR Page 1 of 1
PURCHASER's DATA
A. |Site conditions BHEL W.O. 40096A401-41 REV 0'DTD. 09.05.11
1 |Ambient temperature, minimum: °C 3 |Atmospheric condition: DUSTY, CORROSIVE
maximum: °C 4 |Altitude: 3.91 m above sea level
design: 45 °C 5 |Location: IOCL PARADIP
2 |Relative humidity: % 6
B. |Technical particulars
1 |Motor tag no.: 17 {Hazardous area classification: SAFE
2 |Driven equipment name: HPFWE PUMP 18 [Gas group: NA
3 |Voltage: 6.6 KV+-6% 19 |Type of explosion protection: NA
4 |Phase: Three 20 |Type of ingress protection: P 55
5 |Frequency: 50Hz +3% 21 |Reacceleration: Required
6 |Fault level: _ 40 KA 22 | Diff. protection CTs: Not Required
7 |Fault duration: 0.25 Sec CT specs.:
8 |Method of starting: DOL 24 |Color shade: RALS5021
9 |Winding connection: Star 25 |Thermisters: No
.. 10 |No. of terminals: 6 26 |RTD: Required
11 |Cable size: 3Cx185, 6.6KV(UE) 27 |BTD: Required
12 |Cable type: Al. cond. XLPE insulated 28 |RTD/BTD monitoring device: Not Required
13 |Temperature rise: 75 °C 29 |Applicable specification: 6-51-31 Rev 4
14 |Cooling: TETV ] 30 [System earthing : Resistance earthed
16 |{Insulation class: F (temp rise limited to class B)
16 {Duty Cycle S1
DRIVEN EQUIPMENT MANUFACTURER's DATA
1 |Suggested motor rating: 855 kW 9 |Coupling type: Flexible
2 {Manufacturer: BPCL NAINI 10 |Torque required, starting: 56 mkg
3 _|Type of driver mounting: HORIZONTAL 11 maximum: 280 mkg
4 |Driven equipment: PUMP 12 |GD? of equipment 3.1 kgm?
5 [Shaft kW kW kgm?®
6 |kW at maximum load: kW 13 |Maximum thrust: NA kg
7 |Speed: 2969.00 RPM 14 |Pulsation rate: NA
8 |Rotation of eqpt. from coupling end: CW 15 |Starting condition: OPEN VALVE
MOTOR MANUFACTURER's DATA
1 |Rating: 855 17 |Space heater - voltage & power: 240V /800 W
2 |Manufacturer: BHEL BHOPAL | 18 |Moment of inertia, GD* 108 kgm?
3 |Frame designation: 1LA7714-2 19 |DE/NDE brg type & no.: SLEEVE DIA 100/ 100
— 4 {No. of poles: 2 20 |Type of lubrication: FOLS
5 |Full load speed: 2969 RPM 21 |Type of main terminal box: PSTB
6 |Mounting: HORIZONTAL 22 |Type of neutral terminal box: PSTB
7 _|Full load torque (FLT): 280 mkg 23 |Weight of motor: 6500 kg
8 |Starting torque: 80 % of FLT| 24 | Thermisters, quantity: NA no.
9 |Break down or pull out torque: 220 % of FLT make: type: NA ~
10 |Full load current (FLC): 88 A 25 |RTD, quantity: 12 no.
11 |Starting current at 100% voitage: 500% FLC including +ve tol. jmake: type: SIMPLEX
12 |Rotation viewed from coupling end: ACW 26 |BTD, quantity: 2 no.
13 |Starting time at80%/100% voltage: 10.7/4.9 sec. make: type: DUPLEX
14 |Locked rotor withstand time (cold/hot) at, 27 | Shaft voltage: Below 250 mV
80% voltage: 31/23 sec. 28 | Critical speed, 1%/2™ stage: 2100 rpm / above 3800 ny
100% voltage: 20/156 sec. 29 |Pressurization panel:  Apolicable ® Nof anolicable
15 |Efficiency at - 75%/100% voltage: 94.3/94.8 % make: ~ type: NA i
16 |P.F. at starting/75%/100% load 0.16/0.88/0.90 | 30 |Canopy: (GRP) : " No

1.-Recommended list of maintenance spares for two years operation shall include following as minimum.

a) Bearing De/NDE - one set
d) Insulator/terminal block for terminal boxes

b) Terminal box cover with screws

) Cooling fan

€) Bearing assembly (DE/NDE)

2. Starting time calculations shall be based on operating conditions specified in material requisition e.g., open valve condition /

closed valve condition at no load/ under load as applicable.

3. All commiss:oning spares and special tools and tackles required for the motor shall be suplied with motor without extra cost

4. Canopy not in BHEL Bhopal scope.

Issued with MR
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Atmospheric condition
Humid & highly corrosive

Voitage
33kV
6.6. kV
11 kV

Std. Spec.
EIL spec. 6-51-0031

Frequency
+3%

5%

N

Format No. EIL-1650-687H Rev.3

Voltage
6%
+10%

Insulation Class
B

F
H
[

Frequency2
50 Hz
60 Hz

Duty
Continuous

color
631asperiS5

Cooling
1C401
IC511
1C611

Altitude
<1000 m
>1000m

Fault level
20kA
25kA

40 kA

N.A.

Area Class
Zone 1
Zone 2
Divn. 1
Divn. 2

Location
Outdoor
indoor

Starting method

D.O.L.

V.8.D.

Star-deita

Auto transformer

Gas group Area Classification

A Ex(n)

[11:] Ex(e)

ic Ex(d)

BMc

A

B

C

D

Cca&D

Cable Type

Al. cond.|XLPE insulated
Cu. cond| XLPE insulated

Earthing No.of terminals
Direct 3
Resistance 4
(]
P
IP 23
IP 44
IP 55
RTD/BTD
Not applicable

Copyrights EIL - All rights reserved




Torque & Current Vs Speed Curves
Rating : 855 KW, 6600V, 2P, TETV, Cage Rotor Asyn. Motor.
Frame : ILA7714-2
W.O.No. : 40096A401-41
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Efficlency, PF Vs Load Curves
. 855 KW, 6600V, 2P, TETV, Cage Rotor Asyn. Motor.
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)
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Datasheet No.

DATA SHEET

ENGINEERS INDIA LIMITED
NEW DELHI

A011-00-16-50-DS-07 Rev0

HIGH VOLTAGE SQUIRREL CAGE
INDUCTION MOTOR (Rev02)

Page 1 of 3

PURCHASER's DATA

A Site conditions
1 Ambient temperature, minimum : 11.3 °C 3 Atmospheric condition :  Humid & highly corrosive

maximum : 42.4 °C 4 Altitude : <1000 m

design : 45 °C 5 Location : Outdoor
2 Relative humidity: 99.7 Y% 6
B Technical particulars
1 Motor tag no : 17 Hazardous area classification : SAFE
2 Driven equipment name : UB BFP 18 Gas group : NA
3 Voltage : 6.6kV  +6% 19 Type of explosion protection : NA
4 Phase : Three 20 Type of ingress protection : IP55
5 Frequency : 50 Hz +3% 21 Reacceleration 1 Required X Not required
6 Fault level : 40 kKA 22 Diff. protection CTs : [X] Required [] Not required
7 Fault duration : 0.25 sec. 23 CT specs. : 600/1 A,6.6KV,PS,Vk>=15Rct+100, 30mA at Vk/2
8 System earthing : Resistance 24 Color shade : RAL 5021
9 Duty : Continuous (S1) 25 Thermisters [] Required X Not required
10 Method of starting : DOL 26 RTD : X Required [] Not required
11 Cable size : 1RX1CX500 mm2, Al / Phase 27 BTD: X Required [] Not required
12 Cable type : Armoured ,AL,XLPE Cable 28 RTD / BTD monitoring device : RTD & BTD leads will be
13 Temperature rise : 82°C(above inlet cold water) as terminated in RTD/BTD terminal box for further connections.

per IEC60034-1 Table 7 & Table 9 Monitoring Device is not in our scope
14 Cooling : CACW (IC81W) RTD / BTD make : Reputed (BHEL approved supplier)
15 Insulation class : Class F(Temp. rise limited to B 29 Applicable specification : EIL spec. 6-51-0031 (Rev.04)
16 1S:325
DRIVEN EQUIPMENT MANUFACTURER's DATA
1 Suggested motor rating : 4100 kW 9 Coupling type : Hydraulic Coupling + Gear Box
2 Manufacturer : BHEL, Hyderabad 10 Torque required Starting : 425 Kg-m
3 Type of driver mounting : Horizontal 11 Maximum : 2230 Kg-m
4 Driven equipment : UB BFP 12 GD” of eqpt. Including flywheel :  24.78  Kg-m®
5 Shaft kW :(Max Torque at 100% for BFP + Hydraullic Coupling) Excluding flywheel :
3223 kW
6 KW at maximum load : 3223 kKW 13 Maximum thrust : NA
7 Speed : 1485 RPM 14 Pulsation rate : NA
8 Rotation of equipment from coupling end :( Main DE ) CW 15 Starting condition : DOL on Full Load
MOTOR MANUFACTURER's DATA
1 Rating : 4100 kKW 17 Space heater - voltage & power : 240V, 1Ph, 1200W
2 Manufacturer : BHEL Bhopal 18 Moment of inertia (GD?) : 476 Kg-m®
3 Frame designation : 1RN7716-4 19 DE/NDE bearing type & no. : Sleeve( 1+1)
4 No. of poles : 4 20 Type of lubrication : FOLS (not in Motor’s scope of supply)
5 Full load speed : 1492 RPM 21 Type of main terminal box:  PSTB
6 Mounting : Horizontal 22 Type of neutral terminal box : Non-PSTB with CT (3.in NTB)
7 Full load torque : 2608 Kg-m 23 Weight of motor : Refer OGA Kg
8 Starting torque : 60% of FLT 24 Thermisters, Qty.: NO
9 Break down or pull out torque : 195% of FLT Make :  NA Type: NA
10 Full load current : 415.0 A 25 RTD, Qty.: 12 nos.
11 Starting current at 100% voltage :  500%FLC (Inclusive of Tol.) Make : Reputed Type : PT100, Simplex, 3 WIRE
12 Rotation viewed from coupling end : CCW (from Main DE) 26 BTD, Qty.:  2nos.
13 Starting time at 80% / 100% voltage : 2.9/1.4 sec. Make : Reputed Type : PT100, Duplex, 4 WIRE
14 Locked rotor withstand time (cold /hot) at, 27 Shaft voltage : <250 mV (NDE bearing is insulated)
80% voltage : 32/25 sec. 28 Critical speed, 1%/2" stage : >2160 RPM
100% voltage : 19/15 sec. 29 Pressurization panel :  [] Applicable [X] Not Applicable

15 Efficiency at 75%/100% load : 96.7/97.0 % Make : NA
16 Power factor at starting / 75%/100% load : 0.12 /0.88/0.89 30 Canopy : Not Applicable

1. Recommented list of maintainence spares for two years operation shall include the following as minimum:
a) Bearings(DE/NDE), b) Terminal Box cover with screws, c) Fan, d) Terminal Block

2.  Starting time calculations shall be based on operating conditions specified in material requitione.g,open valve condition/closed valve condition
at no load/ under load as applicable.

A 21.06.11 ISSUED WITH BIDS RSA RS AK

Rev. Date Prepared Checked Approved

Purpose




Datasheet No.

DATA SHEET
ENGINEERS INDIA LIMITED A011-00-16-50-DS-07 Rev0
NEW DELHI HIGH VOLTAGE SQUIRREL CAGE
INDUCTION MOTOR (Rev01) Page 2 of 3

T Torque & Current Vs Speed Curves
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DATA SHEET
ENGINEERS INDIA LIMITED A011-00-16-50-DS-07 Rev0
NEW DELHI HIGH VOLTAGE SQUIRREL CAGE
INDUCTION MOTOR (Rev01) Page 3 of 3

Efficiency, PF, Current Vs Load Curves
Ralig CA000 W, .6k, 4P L CACW, Cage Rolo” Asy . Mctlor.
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm.)
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Datasheet No.

DATA SHEET
2B @N)A LIMITED HIGH VOLTAGE SQUIRREL CAGE
Ak ST INDUCTION MOTOR

Page 1 of 1

REV 01 DTD.
Atmospheric condition:

Site conditions

DUSTY, CORROSIVE

1 |Ambient temperature,  minimum:
maximum: | Altitude: 3.91 m above sea level
design: Location: Outdoor
2 |Relative humidity:
B. |Technical particulars
1 |Motor tag no.: 17 |Hazardous area classification: Safe
2 |Driven equipment name: ID FAN 18 |Gas group: NA
*-3 |Voltage: 6.6 KV+-6% 19 |Type of explosion protection: NA
4 (Phase: Three 20 |Type of ingress protection: IP 55
5 |Frequency: 50Hz +3% 21 |Reacceleration: Required
6 |Fault level: 40 KA 22 |Diff. protection CTs: Not Required
7 |Fault duration: 0.25 Sec CT specs.: NA
8 |Method of starting: DOL 24 |Color shade: RAL5021
9 {Winding connection: Star - 25 |Thermisters: No
10 |No. of terminals: 6 26 |RTD: Required
11 |Cable size: 3Cx185, 6.6KV(UE) 27 |BTD: Required
12 |Cable type: Al. cond. XLPE insulated 28 |RTD/BTD monitoring device: Not Required
13 | Temperature rise: 75 °C 29 | Applicable specification: 6-51-31 Rev 4
14 |Cooling: TETV | 30 {System earthing : Resistance earthed
15 |Insulation class: F (temp rise limited to class B)[ i

Duty Cycle

S1

1 |Suggested motor rating: 800 kW . {Coupling type: Hydraulic coupling
2 |Manufacturer: BHEL RANIPET |10 |Torque required, starting: 51 mkg
3 |Type of driver mounting: HORIZONTAL 11 maximum: 678 mkg
4 |Driven equipment: ID FAN 42 |GD? of of hydraulic coupling 1200 kgm?
5 |Shaft kW: 682 kw e kgm?
6 |kW at maximum load: 682 kW 13 |Maximum thrust: NA kg
7 |Speed: 931.00 RPM 14 |Pulsation rate: NA
8 |Rotation of eqgpt. from coupling end: CwW 15 Starting condition: Hydraulic coupling curve
1. |Rating: 800 17 Space heater voltage & power:  240V/800W
2 |Manufacturer: BHEL BHOPAL 18 |Moment of inertia, GD?: 256 kgm?
3 |Frame designation: 1LA7712-6 19 |DE/NDE brg type & no.: NU230M+6230C3/NU226M
4 |No. of poles: 6 20 | Type of lubrication: GREASE
5 |Full load speed: 990 RPM 21 |Type of main terminal box: PSTB
6 |Mounting: HORIZONTAL 22 |Type of neutral terminal box: PSTB
7 |Full load torque (FLT): 787 mkg 23 |Weight of motor: 6850 kg
8 [Starting torque: 80 % of FLT | 24 |Thermisters, quantity: NA no.
9 |Break down or pull out torque: 220 % of FLT make: type: MA
10 |Full load current (FLC): 87 A 25 |RTD, quantity: 12 no.
11 |Starting current at 100% voltage: 500 % FLC icluding +ve tol. - |make: type: SIMPLEX
12 |Rotation viewed from coupling end: BIDIRECTIONAL | 26 |BTD, quantity: 2 no.
13 |Starting time at 80%/100% voltage: 9.2/58 sec. make: type: DUPLEX
14 |Locked rotor withstand time (cold/hot) at, 27 |Shaft voltage: Below 250 mV
80% voltage: 31/23 sec. 28 |Critical speed, 1°'/2"™ stage: ABOVE 2000 RPM
100% voltage: 20/15 sec. 29 |Pressurization panel: [ Aoolicable %) Not anolicable
15 |Efficiency at  75%/100% voltage: 94.8/95.0 % make: type: NA
16 |P.F. at starting/75%/100% load 0.17/0.83/0.85 30 |Canopy: (GRP) No

1. Recommended list of maintenance spares for two years operation shall include following as minimum.
a) Bearing De/NDE - one set b) Terminal box cover with screws . ¢) Cooling fan

d) Insulator/terminal block for terminal boxes e) Bearing asse!
@

2. Starting time calculations shall be based on operating conditions
closed valve condition at no load/ under load as applicable.

3. All commissioning spares and special tools and tackies required fi

4. Canopy not in BHEL Bhopal scope.
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Torgque & Current Vs rve
Rating : 800 KW, 6600 V, 6 P, TETV , Cage Rotor Asyn. Motor.
Frame : 1LA7712-6

W.O.No. : 40096A401-51
Customer : M/S BHEL FOR IOCL PARADIP CCPP

—a— Torque(100%RV)
~eo— Torque(80%RV)
—&— Load Torque
—a— Torque(110%RV)
—o = Current(100%RV)
—0 = Curent(80%RV)

340 + —& = Current(110%RV)
120 3 Rateqd Torfjue = 787 kg-m
100 3 Ratefi [Curfent = 87 A 39
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e Speed & Current Vs Time Curves
ll”ll Rating : 800 KW, 6600 V, 6 P, TETV , Cage Rotor Asyn.| Motor.
Frame : 1LA7712-6
W.ONo. : 40096A401-51
Customer : M/S BHEL FOR IOCL PARADIP CCPP
—a— Speed(100%RV)
~e— Speed(80%RV)
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Efficiency, PF Vs Load Curves

Rating : 800 KW, 6600 V, 6 P, TETV, Cage Rotor Asyn. Motor.
Frame : 1LA7712-6

W.O.No. : 40096A401-51

Customer : M/S BHEL FOR IOCL PARADIP CCPP

—~&— Efficiency(%)
—— Power Factor(%)

Efficiency & PF(%)
o3RI BINFIIISBLIIETESRELRY 8BS

B

Curve No. 40096-51-03
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Load(%) AME DVISION
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Curve No. 40096-51-04

Thermal Withstand Curves

Rating : 800 KW, 6600V, 6 P, TETV, Cage Rotor Asyn. Motor.
Frame : 1LA7712-6

W.0O.No. : 40096A401-51

Customer : M/S BHEL FOR IOCL PARADIP CCPP
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
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DATA SHEET
ENGINEERS INDIA LIMITED

NEW DELHI

Datasheet No.
AD11-00-16-50-DS-07 RevD

HIGH VOLTAGE SQUIRREL CAGE

INDUCTION MOTOR (Rev00)

Page | of 3

Site conditions

A
1 Ambient temperature, minimum : 11.3 °C 3 Atmospheric condition :  Humid & highly corrosive
maximum : 42.4 C 4 Altitude : <1000 m
design : 45 °C 5 Location : Qutdoor

2 Relative humidity: 99.7 % 6

B Technical particulars

1 Mator tag no : 17 Hazardous area classification : SAFE

2 Driven equipment name : FGD BOOSTER FAN 18 Gas group : NA

3 Voltage : 66KV +6% 19 Type of explosion protection : NA

4 Phase : Three 20 Type of ingress protection : IP55

5 Frequency : 50 Hz 3% 21 Reacceleration (] Required [ Not required

6 Fault level : 40 kA 2 Diff. protection CTs : Required Ll Not required

T Fault duration : 0.25 sec. 23 CT specs. : CT details attached in Anx-1 in BHEL format.

8 System earthing : Resistance 24 Color shade : RAL 5021

9 Duty : Continuous (S1) 25 Thermisters 0 Required B Not required

10 Method of starting : DOL 26 RTD : Required Ll Not required
. 11__| Cable size : 2Rx3Cx240mm’ 27 | BTD: B Required (] Not required

12 Cable type : Al cond. XLPE insulated 28 RTD / BTD monitoring device : RTD & BTD leads will be

13 | Temperature rise : 75 °C ermin in RTD/BTD terminal box for further connections.

14 Cooling : TETV (IC511) D make : Reputed (BHEL approved supplier)

15 Insulation class : F (Temp. rise limited to B) 29 Applicable specification : EIL spec. 6-51-0031 (Rev.04)

16 Starting power factor : 0.099 15:325

kg DRI L

1 Suggested motor rating : 3050 kW ) Coupling type : Hydraulic_Coupling

2 Manufacturer : BHEL Ranipet 10 Torque required Starting : 139.44 Kg-m

3 Type of driver mounting : Horizontal 11 Maximum : 130.73 Kg-m

4 Driven equipment : FGD BOOSTER FAN 12 GD* of eqgpt. : 650 Kg-m*

5 Shaft kW : kw

6 kW at maximum load : 2648 kW 13 Maximum thrust : NA

7 Speed : 1480 RPM 14 Pulsation rate : 40%

g -

No-Load

Rotation of equipment from coupling end :

ER's DATA

Sta_rtir]_ ;_:cmdition :

3050

240V, 1Ph, 1200W

sl AR

1 Rating : kW 17 Space heater - voltage & power :
2 Manufacturer : BHEL Bhopal 18 Moment of inertia (GD?) : 508 Kg-m®
3 Frame designation : 1LA7905-4 19 DE/NDE bearing type & no. : Ball & Roller / Roller 2 + 1
4 No. of poles : 4 20 Type of lubrication : GREASE (Self)
5 Full load speed : 1493 RPM 21 Type of main terminal box :  PSTB (500 MVA for 0.25 s)
‘ 6 Mounting : Horizontal 22 Type of neutral terminal box : Non-PSTB with CT (3 in NTB)

7 Full load torgue : 1987 Kg-m 23 Weight of motor : Refer OGA  14500Kg
8 Starting torgue : 50% of FLT 24 Thermisters, Qty. :  NO
9 Break down or pull out torque : 175% of FLT Make : NA Type : NA
10 Full load current ; 310.0 A 25 RTD, Qty.: 12 nos.
11 Starting current at 100% voltage :  500%FLC (Inclusive of Tol.) Make : Reputed Type : PT100, Simplex, 3 WIRE
12 Rotation viewed from coupling end : CW (from Main DE) 26 BTD, Qty.: 2 nos.
13 Starting time at 80% / 100% voltage . 8.0/4.0sec. Make : Reputed Type : PT100, Duplex, 4 WIRE
14 Locked rotor withstand time (cold /hot) at, 27 Shaft voltage : < 250 mV_(NDE bearing is insulated)

80% voltage : 31/25 sec. 28 Critical speed, 1/ 2 stage > 2160 RPM

100% voltage : 23/20 sec. 29 Pressurization panel : [] Applicable BJ Not Applicable
15 Efficiency at 75%/100% load : 96.5/96.8 % Make : NA
16 Power factor at 75%/100% load : 0.86/0.89 30 Canopy : M/S BHEL / Trichy scope.

1. Recommented list of maintainence spares for two years operation shall include the following as minimum:
a) Bearings(DE/NDE), b) Terminal Box cover with screws, c) Fan, d) Terminal Block
2. Starting time calculations shall be based on operating conditions specified in material requitione.g,open vaive condition/closed valve condition
at no load/ under load as applicable.
A 21.07.09 ISSUED WITH BIDS % RSA RS AK
Rev. Date Purpose /e Prepared Checked Approved
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NEW DELHI HIGH VOLTAGE SQUIRREL CAGE
INDUCTION MOTOR (Rev00) Page 2 of 3

DATA SHEET Datasheet No.
@ e e ey e AD11-00-16-50-DS-07 RevD

Thermal Withstand Curves

Rating : 2050 KW, 8.6 kV 4 P, TETV, Cage Rotor Asyn. Motor.
Frame : 1LAT9054

W.O.No. : 4009TA421-21

Customer : M/s. IOCL FOR 350MW,IOCL,PARADEEP CCPP

120C0 T = e e e e e
t Rated Current = 310.0 Amps.
i Locked rotor current = 500% flc (DOL)
t Themal Withstand Time at
! Rated Voltage & Frequency
:Hot =205ecs
- : Cold =23 Secs
4 1000 N
W By
L2 5
[
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£ o
T AN
g ~
g \\"'--
£ 100 coLD
HOT — == ——1
1 —
10
o 1 2 3 4 5 8
Curve Mo, AM40C97-21/01 Motor Current(p.u.) AME DIMVISION
Torque & Current Vs Speed Curves
Rating : 3050 KW, 6.5 kV,4 P, TETV, Cage Rotor Asyn. Motor.
Frame 1 1LATS054 .
Full Load Torqus = 19.51 kN
W.ONe. i4008TA4R1-21 FullLoad Curtent <570A
Customer : Mi/s. IOCL FOR 350MW,IOCL,PARADEEP CCPP -
240 6
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NEW DELHI HIGH VOLTAGE SQUIRREL CAGE
INDUCTION MOTOR (Rev00)

Datasheet No.

A011-00-16-50-DS-07 RevD

Page 3 of 3

{ Mo S UAT Speed & Current Vs Time Curves

Rating . 3050 KW, 6.6 kv.4 P, TETV, Cage Rotor Asyn. Motor.
H [l Frame : 1LA79054

W.C.No. :40087A421-21
Customer : M/s.|OCL FOR 350MW,IOCL ,PARADEEP CCPP

Raled RPWV =1433
Rated Current = 310A
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Curve No. AM40097-21/03 Time (Secs.) AME DIVISIEN

Efficienc o

— Efficiency, PF_Vs Load Curves
‘oo g Rating | : 3050 KW. 6.6 KV.4 P, TETV, Cage Rotor Asyn. Motor.
Frame  :1LA7905-4
1/ /7 (I8 wWoNo -40097A421-21

Efficiency & PF(%)

Customer : M/s, IOCL FOR 350MW.IOCL,PARADEEP CCPP

0.5 0.75 1

0.25
Curve Mo, AM40097-21/C4 Load(%)

wm

—e— Efficiencyi)

—— Power Factor(%)

AME DIVISION

A%



= DATA SHEET
'fmo ENGINEERS INDIA LIMITED
(——— NEW DELHI HIGH VOLTAGE SQUIRREL CAGE

INDUCTION MOTOR (Rev00)

Datasheet No.
AD011-00-16-50-DS-07 Rev0

Page 4 of 3

NEGATIVE SEQUENCE CURVE

Rating : 3050 KW, 6.6 kV.4 P, TETV, Cage Rotor Asyn. Motor.
Frame : 1LA79054

W.ONo. :40097A421-21

Customer : M/s. IOCL FOR 350MW,IOCL,PARADEEP CCPP

10

“‘-\\
\_\“““
i | T
g =
: =
o = T
\.\\
~— -
MMH
“"--\\
o1
1 10 100 1oco “0200
Curve No. AMA00S7-21/05 TIMEEEe) AME DIVISION
_ CALIBRATION CURVE FOR RTD/BTD - PT100
Rating . 3050 KW, 6.6 kV,4 P, TETY, Cage Rotor Asyn. Motor.
Frame . 1LATS054
W.C.No. : 40097RA421-21
Customer : M/s.|OCL FOR 350MW,IOCL,PARADEEP CCPP
160 T
| T
//I/
150 T
T
L~
140
g L1
3 L1
Hian =]
gi. //
b | 4]
] L1
X120
//
P
—
110 =
|
=
P
100
o 0 an BO B0 100 120 140 160
TEMPERATURE(DEG. C)
Curve No. AM 4CC€7-21/06 AME DIVISION

157




10— 1Z~L600%/BdY

(Nv4 ¥3isood)

b 4 forfioud 40 34

> Al w u0o

LZ—1THYVYLE00F "O'M

DM 30 BRIVE

¥3NYVE 3SVHd

3IVid GNVI9 31aHOVI3a | 6L | 10
aNv19 318v0 | 8L | 20

(ONICINOW d¥9) x0d INIor | L1 | €0
WOVEHIVIO 4334 “¥d | 91 | €0
HOlvoISs3a | st | €0

1S=Z| 8 OSNIYdS ¥3IHSYM | +1L | 1O
1S—CL 0D N H3HSYM | €L | L0
8'8—d OEXZIW N¥OS XaH | zi1 | 10
3111 3dAL 13¥00S on1 ¥vinenl | +L | 1O
Gvd ONIHINv3 | OF | Lo

8'8—0GXOW M3¥0S 'X3H | 60 |0l
d0ldvay | 80 | 1O

13%svo | L0 | 10

13SYd | g0 | 10

1S—0l B ONI¥dS ¥3HSYM | S0 | o¢
8'8— OSXOLW M3INOS X3H | +0 | Ol
"X08 ONLYO¥NJL | €0 [ To
STYNINEAL Z0 ‘%mﬂ

‘'X08 WNINYAL'S'd | 0 | LO
NOLLdINOS3a "ON"LI| ALD

= s (a1sd) m
00 - i 3002
D1 L0—LZ—L600¥ | 3% | xo8 TYNIWMNEL NOLVLS :
n wlz ‘ON_ONIMVYA ¢fs o IUl
/D g

o on | o A @m “104 N TR prvey
e MO "0H4 “ASSY OL 4N (“E)LHOEM TS 20 30VH0 TR | aa | A preverery BT B

0L'0L'v0 aMa,/sy |oddv g

010150 68 [wo| T o HRTY THE G Od Pae |
50101 %0 %E.E U SVORMOTS MYAH IVeVHE ALIOVAYO ONVISHLM 13A31 10nv4 ¢ |
o SN 40

‘'6G dl — NOILD3LOMd 40 3dAL 2T

fuw 0ggxdLX1l OLldn 3ZIS 318V0
WNWIXYA ¥0d4 318¥LNS SI X08 TVNIWM3L “L

X —M3IA

341X AM9'9

TH 0 AR

~7STION

o
5
!
]
1
m i
5 i
mn
: ;
%.xomommz_ ! WM
e N |
e @E—uﬂ “ W/ @ mm
DR
e Glig
Aﬂﬂ% BRONG.

40097-21-01

(‘wus NI 3uY SNOISN3WG TIV)

NOILD3rOMd F1ONY LSuid

4




y

Z0~1Z~LBO0Y/BdY

T SITHS JO ON "ON idhs| 1'9 HUM ‘1oNuY m
| CO—LC—L600% |2%| xo8 TWNINNIL TWLN3N 'SINIWNOD ¥INOLSND 8
nas O NP ol T ¥3d SV G3SIA3Y ‘9ud
s SIN
™ 0L "Nn @30 || 1'el”
.Hn,.“ a "DMQ ASSY OL "4 (‘BX)IHOGM IS @m 40 30v89 T @ 4 % hwﬁ@
310/ 5v]0ae g
gddlao YdOHE 5 W
wn ‘01 STVOINLOETI AAVAH LvdvHE T A |
S ] s 0 wourese
'dd0 JIIAVEVA 1001 ‘MNOSE / 1001 "S/W 310N/ AmnoIsno o 3 ovena o0 snons
(Nv4 ¥31S008) ‘y—GOBL VI 19n00¥d 40 34AL 1Z=1Z¥VL600Y "OM m
® @ |;
w@/ §3A00 INOHLM MIIA :
: 015 : | ~_ 097 / s
P 00¥ Lz Fd \\ -
NUWOE 1Z/W IV INUYND NOWYLIDXI "XV + | rrmem— - m m— o e 1]
A JOVLITOA INIOd F3NM 'NIN °¢ s v \m e B e e ———— = —_— m
/N9 +DIMA/3IOVII0N QWY 2 = f -1
1/00S “OlLVY 1D 1 E.E _ m .
SWVI3a 10 ® i | 8 m
'S10 ONLNNOW ¥04 TIaVLNS T _ _ | | “ m
"GGdl NOLWD3LOHd 40 334930 I
1 & + - s o— ]
— SINSFGEIN03Y oAl Ol _ } I :“f+\ = i
¥ il | B = £ :
1 [ 1 M
;;;;;;;;; 1A=t L
A _ ;_fl . 012 ; org| L. o o m
WNINYEL ONIHLEV3 | 600 = | _ % ANV R e w §
XO8 AVONOO3S 10 | 800 H _ i —d- et L : m
TIANVH | £00 L 1k 1 i ) A
oM 31avo | 900 W _., * AN M_T i \w m -
MINNOSNVHL INFHNND | 00 S B _ | 4 gk il @N;\\ i m
anv1o | ¥00 e, =l W B
NI INIOd ¥VIS | £00 A\ A _m m ] Hi]- m
31v1d 180ddns | 200 g, c=———= — —
"ASSY X08 WNIN¥IL ViIN3N | 100 : - T
NOUROSIA  |ON'W |ALD 9 ® ® @ oM 40097—-21-02

(‘ww NI 3¥Y SNOISN3NIG TTV) NOILO3rOYd TIONY LS¥U




£}
-:_6

£0-1Z-L6007/8dY

e SR DT alg ® a1y "oam
- 3000 2
£0—12—L600¥ | 3% | ¥o4 x08 TWNINYIL "XnV
=z “ON ONIMYH0 £ € 3 JUL
/o mial ¥O¥
o s @m oL NN e =y
Lo '0Ma0 "ASSY QL 43y (“EM)LHOEM IvOS 40 30VE9 @Ey | avo | anary | v |
01'01%0 axa/Sy |odav g
01°01%0 gd¥ | ao TR o %
0L'0l'+0 : VHAON3dN [ nao A SWORLOIE MY3H IvivhE SG—dl NOILO3L0¥d 40 3dAL T H
- - e D I v 8L = HOIONONGD ¥3ddOO HO4
‘dd0 d3IAVHEVA 1001 'MNOSE / 001 "S/IN  103r08d/AER0ISNS 40 3w s ¥ 0L = ¥OLONANOI WNININNTY ¥O4
i o T 0 .06 I¥ STYNINY3L 30 ONILVY IN3HHNO I E
4 ¥31S008) y—GO0BL VI 10NCONG 40 FdAL 12— 1T¥VL600Y "O'M :
o mounor —: S3ION |3
5
T \9
a1
&
ONIXI4 XO8 TYNIWYAL L
d04 SMINOS BAXF m :
_;l/////)//.!ﬂ.ﬂ m
1331S ‘Alv1d ONV19 T1avHovI3d| SLo 10 m m m
SSwvag /1L ONVID 318YD ¥ 8
Noehndnoo Tianoa | 710 | 2o m %
ssvdg’ /€ ONVI9 3180 [ o - \ A
NOISS3¥dN0D T18n0a \ < m
1IAWNON9 ¥3gany | 210 zl N oy
J08WAS ONIHIYYZ | 110 | 1o \ — X8 fa
31V1d ONIHLEY3 | 0to | 1o : i
dWv10 aN3 | 600 | 40 w §
31v1d aN3 | 800 Z0 m 3
T1aM L1O3INNOD
MO OSVM Y0078 TvNiwyaL | £00 [003d sv i m
Tival TYNIWN3L [ 900 | 20 &) m m
30314 3IONVISIO | S00 +0 P\ :
¥388NY INIYJOIN —13MSYD | +00 10 A 3
¥388NY INIUJOIN —13NSVD | £00 l0 m
(WNINIWNNTY) ¥3A0D | 200 o 3
(NNININNTY)  X08 TWNIWY3L | 100 1¢} e
NOILdINIS3a ON'L| ALD DRG.NO. 40097—21—03

(‘ww NI 3¥Y SNOISN3WIQ TIV)

NOLLO3rOYd FTONY L1SHlH




5% 10 SUEHS 0 ON i Y31VIH 30VdS m
Ol ¥0—12—L600¥ | %% | 404 X08 TYNINYEL “XNV
" e ‘ON SNIMYHA ¢ |¢ ' TN ]
b/w/a wial ¥Ov
%Iﬂ o™ SIN @m “10L NN sl CIHEHD AR
| "D¥Q “ASSY OL ‘43 (‘BX)LHOEM TNV08 40 30v0 u:&p&ma oRECY | uv0 | ow Ay | uw | A
01 0r %0 GY0,/SV/[ada §
0101 %0 8dd | an Reiniotian ’
2 0r0Lvo VaON3d QT STHORLLOTT AMVEH LvivHe Il — 30
s NS e PR g
‘ddd J3IAVHVA “1001 ‘MNOSE / 1001 ‘S/N  123r0dd/aN0ISND 40 o — - N mmwmﬂawﬁwwcwwh%uum% 2
(Nv4 ¥3LS008) ¥—G06L V1L 197008 40 3dAL LZ—-1ZWVLE00F 'O'M v 0l = HOLONANOD WNININNTY ¥O4 ]
RGN MUY 0.0G 1V STYNIWMAL 40 ONILYM IN3H¥ND °1 5
—: S3ION z
JA0D IM
a3
@/ ott &
ONIXI4 X08 TYNINYAL ) 5
04 SMIUDS BWXY \® 8
e \ g - § m
“_. .ll/f//f/‘.r’.’f/’// 1”/{ 1
/A | 2
b
/ ¥ ! P
(1331S)31v1d ANV19 318vHOVI3a| +10 | 20 m W _ ® a
(SSvag) aNvID_T1ev0 / N \@ _ m i
NOISS3¥dN0D 318n0q| €410 | 20 g \ i - M
13WNOY9 ¥3sany| 210 | +0 m W _ z
08NAS ONIHLIVA| 110 | 10 : I = A |z fq
AV1d SNHINVE[ 010 | 1O ’ 22 —® Foicsie i i o = :
1 X
dNVI0 ON3| 600 | zo \“. M /@ é.&e¢_ w :
3lvid aN3| goo | 1o / \ * 3
30078 TWNINN3L| 200 | ¥ g W _ ; m
Ve TWNIRN3L 900 | 10 ¢ N : \ m
303d_3oNviSI| S00 | 2o Pl \ N4 J — 9 // . :
¥388NY INIUJOIN —L3xSYo| ¥00 | 10 - 5 ; : ~ 7
¥3gany INIYHO3N —13XSvo| £00 ) \ @ m
(ANININNTY) ¥3A00| €00 1) 091 .
(WNININNTY) x08 TYNIWY3L| 100 ) @
NOLLJI¥OS3a ON'Ll | ALD RN 40097-21-04

(‘wus NI 3MY SNOISN3WIO TTv)

NOILO3rOYd FTONY LSHld




o

W

.M. L0 " LD "ON IS3HS xom W
00 —_ _— 3000 iE
§1% SO0—1C—L600% | x| qunimy3L ANVONOD3S “L'D
&L | ezl "ON ONIMVHO ; | ' FTL B
I /n/2 wia] ¥OF
% B&ﬂh. ‘oN SIN @m “10L NN Al DD T
Leoe| MEY “OH0 ASSY OL 43Y ("BX)LHOEM TS 40 oo | 3 EELW | 30 | amarw | uw | w
01010 Oi0/Sv|0a = g
e i S ‘an ﬂéuﬁwﬁxﬂﬁx LvevHE Gﬂnﬂm\mﬂ L= 09 ASL~ Hit 61Tl () g
o i) e — DA — WN S — STYNINMEL NI3mu3a (V) L
- , - ~: SIONVEVIID WNNINI '€
dd0 d33aVAVd “1001 ‘MNOSE / 001 "S/N 103rodd/anoisnd 40 o ~ ] " 85-di NOUOILONd 40 3dM. T 1
(Nv4 ¥31S008) ‘#-G06L V1L 10N00Hd 40 3dAL 1Z—LZyvLie00Y O'M ¥V 6Z = HOLONANOD ¥3dd0D MO4 ’
¥ 0Z = HOLONANOD WNINIAMTY ¥03 3
0.06 IV STIYNIAN3L 40 ONUVY IN3Hun0 'L |3
—: S3I0N
43JA00 1NnO dIA
23
oIt §
5
R
T NN T
m Mi .I././_ff.f/, L o _faﬂ/”/r.l m
g N
g § )
3Vid GNVI9 | L0 | 1O / \ . 3
SSvaig ONV19 318V0 | o o 1 7 \ m i
NOISSIYJWOD 318n0a 7 \ = m
1INNOYO ¥3gany | ¢lo | +0 m 3 3
08NAS ONIHINVA | L0 | 10 m _ m 11313 % q
31Vid ONHINVE [ 010 | 10 7 § m
dAVIO N3 | 600 | zo / N m :
31v1d GN3 | 800 | 10 / N 3
30078 TWNINMAL | £00 [aoay sv 5 m _ / 2 m
K N 5
A WNINYEL | 900 | 1O U \ TN (1N m §
30/3d 30NVISIO | 00 | 20 i \ ; A // %
¥3gany ININHOIN —L3IMSY9O | ¥00 o] = 7 | pesTrmas G n
¥398ny 3INIUOIN —L3xsvo | €00 | Lo =T w
(WNINIWNTY) ¥3A00 | 200 ) :
(NNINIWNTY) X08 TvNIWy3L | L0O 0 @
NOILdINOS3a ON'LI| ALD DR&NO. 40097 —-21—-05
- (ww NI 3¥¢ SNOISN3WIG TTV) NOILDErodd TIONY 1S¥Id




	Page 1
	Page 2
	Page 3
	Page 4
	Page 1
	Page 2
	Page 3
	Page 4
	Page 1
	Page 2
	Page 3
	Page 1
	Page 2
	Page 3
	Page 4
	Page 1
	Page 2
	Page 3
	Page 4
	Page 1
	Page 2
	Page 3
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

