i BHARAT HEAVY ELECTRICALS LIMITED
PROJECT ENGINEERING MANAGEMENT, NOIDA

Date-5-Mar-26
CORRIGENDUM- 09
GROUP 1
1. 1X800MW GSECL UKAI TPP. (PSWR)
2. 2X660MW DVC RAGHUNATHPUR TPP. (PSER)
. PROJECT 3. 2X660 MW CSPGCL KORBA WEST STPP. (PSWR)
4. 2X660 MW MAHAGENCO KORADI TPP. (PSWR)
GROUP 2
1. 1. 1X800 MW HPGCL YAMUNANAGR TPP. (PSNR)
| PACKAGE . : | COMPRESSED AIR SYSTEM '
| ENQUIRYNO | : | 77/25/6256/AMI dated 07.01.2026 '
| SUBJECT . : | Amendment 01 to Technical Specification .
Type of Corrigendum
Technical Corrigendum - O Commercial Corrigendum - |

Bidders are requested refer the enclosed Amendment 01 to Technical Specification.

All the other terms and conditions of the tender enquiry remain unchanged. All the bidders are requested to
quote accordingly.

Yours faithfully,

For and on behalf of BHEL

Amit Kumar
Manager/BOP
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AMENDMENT NO. 1
For Tech specification of Compressed Air System

of 5 projects (GSECL UKAI, DVC RAGHUNATHPUR, CSPGCL KORBA WEST,
MAHAGENCO KORADI & HPGCL YAMUNANAGAR)

SPECIFICATION NO.: PE-TS- 510/ 527/ 528/ 529/ 530-555-A001

AMENDMENT NO.1

DATE: 27.02.2026

Page 1 of 1

MODIFIED CLAUSES/ PAGE NUMBERS

Section/
S. No. o Clause no. | Page no. Existing clause/details Modified to or Read as
Description
17 of 501 (Raghunathpur)
Technical 26 of 501 (Korba West) Motor shall be free issued by BHEL at compressor supplier's works.
speuflc.at.lon, 35 of 501 (Ukai) . . Typical 472 kW & 490 kW Motor GA, Datasheet and O&M are
1 Specific 62 of 501 (Koradi) Motor shall be free issued by BHEL at compressor . . -
: Technical 2.0 90 of 501 (Y ) lier! K attached for reference purpose. Detailed, project-specific motor
ec. nica ° amunanagar SUPPIIEr's WOTKs. data sheets and documents shall be provided during detailed
Requirement- . . . )
. engineering based on the input parameters confirmed by the
Mechanical

successful bidder(s).
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MOTOR DATA SHEET FOR A.C. MOTORS

A.C. MOTOR
GENERAL
Application

Quantity

Make

Frame Size
Applicable Standard
TYPE AND RATING
Type of Motor
Service

Duty Cycle/Designation

Rated Continuous Output

At 40 Deg. C ambient KW
At 50 Deg. C ambient KW
Rated Speed r.p.m.

Rated Voltage, % Variation & Unbalance

Rated Frequency & % Variation

Combined voltage and frequency
variation % (absolute sum)

Full load current Amps

No load current Amps

Power Factor (100% / 75% / 50% / 25% /
Duty Point (at 429kW) / No Load / Starting)

Efficiency at rated voltage and frequency

a) Full load
b) 3/4 load
C) 1/2 load
d) 1/4 load
e) Duty Point (at 429kW)
f) No load
Q) Starting

Type of enclosure / Ventilation type

Y%
Y%
Y%
%
%
%
%

COMPRESSOR AIR

03 + 03Nos. (Main) + 01 No. (Spare)
BHEL

1LA4400-4

IS: 325/1996; IEC60034

SCIM
1.0

Continuous (S1)

504.5

472

1485

6600 + 10% & 2% of RV

50 & +3°/o, -5%

10% abs.
51
14

0.85/0.82/0.78/0.58/0.84/0.05/0.15

95.3
95.0
94.2
92.0
95.2
NA

NA

TEFC / Rib cooled



2.14

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

BHEL WO: 47128A415-91 & 92 REV-04

Surge Withstand Voltage (Stator winding) as per IEC: 60034-15

(a) 1.2/ 50 Microsecond Surge

(b) 0.2/ 3 Microsecond Surge

(c) HV Power frequency withstand
PERFORMANCE

Method of Starting

Starting current at 110% voltage
% full load current

Starting Current at rated voltage % f.l.c.
Starting Torque at rated voltage kg.m
a) Pull out / Pull up torque kg.m
b) Full load torque kg.m
Starting time at
a) With load sec.
b) Without load (driven equipment
coupled) sec
Safe stall time at
a) Hot condition sec.
b) Cold condition sec.

Starting requirement

a) No. of equally spread starts per hour
b) No. of cold starts

c¢) No. of hot starts

a) Heating time constant min
b) Cooling time constant min
No load losses kKW
Noise Level

a) Velocity
b) Displacement

Vibration level

)

) Winding capacitance / phase
) Winding inductance / phase
) Surge Impedance

) Sub transient reactance

) Transient reactance

g) Steady state reactance

a
b
Cc
d
e

f

Minimum starting voltage

Min. accelerating torque at 80% RV

Winding resistance / phase (at 20 Deg. C) :

31.4 kVp
20.4 kVp
14.2kV

Direct On Line (DOL)

660
600 (Subject to IS Tolerance)
248 (80% FLT)

713 (230% FLT) / 248 (80% FLT)

310
85%Volt 100%Volt 110%Volt

4.0 2.0 1.7

1.5 0.8 0.7
85%Volt 100%Volt 110%Volt

28 20 17

36 26 21

3

3

2

30

120

10

85dBA at 1.0 mtr (As per 1S:12065)

2.3 mm/sec(r.m.s.) (As per 1S:12075)
37 microns (r.m.s.) (As per 1S:12075)

0.47275 Ohms
0.03162 micro farad
0.0502 Henry
1259.78 Ohms
0.167 p.u.

NA

0.316 p.u.

85% RV

10 % of Rated Torque
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4.0
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4.5

4.6

4.7

4.8

Limiting Motor temperature for stator
& Rotor to determine stall time

Time required for voltage to decay down to
50%/40 %/25%/0% when source removed

CONSTRUCTION
Degree of Protection of Enclosure
Method of Cooling
a) Insulation Class

b) Winding insulation type

Temperature Rise Over 50 Deg. C ambient
(by Resistance)

Tropicalized (Yes /No) :
Winding Connection

Bearings

a) Make

b) Type / Quantity

C) Recommended lubricant

d) Max allowable bearing temperature

e) Max. bearing temperature during

normal full load condition
f) Bearing Insulation
9) Bearing life
h) Recommended top up gty. & period
Motor Terminal Box
a) Type

b) Fault withstand Current kA

c) Fault Current Withstand Time Sec. :

d) Cable lugs & glands furnished Yes/No:

BHEL WO: 47128A415-91 & 52 REV-04

Stator - 180°C & Rotor - 350°C

0.7/09/1.4/12 secs

IP55

IC411

F, Temp. Rise limited to class B

Insulation is Non-hygroscopic, oil resistant &
flame resistant. Insulation is Vacuum Pressure
Impregnated (VPI). Winding is tropicalized
and suitably varnished, baked and treated for
operating satisfactorily in humid and corrosive
atmosphere. Winding, fittings and hardware

is corrosion resistant.
70

Yes

Star

D.E. (6228C3) N.D.E. (6224C3)
Antifriction / 01 No. Antifriction / 01 No.
Grease Type (IOC-Servogem-3/ Equiv.)

85° C (Alarm) & 90° C (Trip)

Less than 85 Deg. C

Not applicable
40,000 Hrs.

50 gm & 2000 operating hours

PSTB
44 kA
0.25

Yes
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5.0

5.1

5.2

5.3

5.4

5.5

5.6

e) Position

f) Suitable of being turned 360 Deg.

in steps of 180 Deg.

9) Max. cable size & number of runs

Neutral terminal box
ACCESSORIES

Space Heaters

a) No. x Watt

b) Volt, phase, frequency
Winding temperature detector
a) Type

b) Nos. furnished
Bearing temperature detector
a) Type

b) Nos. furnished
Temperature Indicators

a) Type

b) Nos. provided

c) Locations
Temperature Alarm Contact

a) Nos. provided

b) Locations

C) Contact rating
Flow Switch

a)  Type

b) Nos. provided
C) Locations
d) Contact Rating

e) Other details

BHEL WO: 47128A415-91 & 92 REV-04

As per GA drawing

Yes

1R X 3C X 240 sgq.mm.

Non-PSTB

2 X 630 (Total = 315W)

240, Single, 50Hz

PT-100, Simplex

12

PT-100, Duplex

02

Dial (Mercury in steel) (For Bearing)

02

DE & NDE

02 (1INO + 1NC)

DE & NDE

0.5Aat220VDC/5Aat240V AC

NA

NA

NA

NA

NA



5.7

5.8

5.9

6.0

6.1

7.0

7.1

7.2

7.3

7.4

7.5

Current Transformer for differential protection
a) Nos. provided

b) Current Ratio

C) Class
d) Knee point voltage
e) Excitation current at VK/2

Accessory Terminal Box

a) No. provided

b) Cable glands furnished Yes/No :
Speed Switch
a) Type

b) Nos. provided

C) Locations

d) Contact Rating
GROUNDING

No. of grounding pads provided
a) On motor body

b) On terminal box
MISCELLANEOUS

Type of mounting

Overall dimension (LxBxH) mm x mm x mm :

Approximate Weight Kg

Moment of Inertia (Sq.GD)

a) Stator Kg.Sg.m
b) Rotor Kg.Sg.m
C) Total Kg.Sg.m
d) Load Kg.Sg.m
Weight

a) Stator Kg

BHEL WO: 47128A415-91 & 92 REV-04

NA
NA
NA
NA

NA

02 (For RTD+BTD and Space Heater)

Yes

NA
NA
NA

NA

02 & 6Tk X 25 mm wide X 55 mm long

02

Foot cum flange (B35)
2125 X 1300 X 990 (Approx.)

4250

NA
46.4
46.4

74.8

3300



BHEL WO: 47128A415-91 & 92 REV-04

b) Rotor Kg : 950
C) Total Kg : 4250
7.6 Paint Shade / Thickness (Min.) : 631 of IS-5 (Smoke Grey) / 100 Microns
7.7  Slip (%) : 1.0
7.8 Motor suitability for Rotation : Bi-Directional (Clockwise from DE)
7.9 Type of coupling : Spacer coupling
7.10 Insulation on Bearings : No
7.11  Lifting eyes for hoisting : Yes
7.12 Max. induced shaft voltage : < 350mV
7.13  Vibration pads ; Yes
a) Nos., size : 02,16 X 30 X 30 mm
b) Location : Refer OGA drawing
7.14
e Capable of withstanding the stresses imposed if started at 110% : OK
of rated voltage.
e Motor shall start with rated load and accelerate to full speed with 80% : OK
rated voltage at motor terminals and suitable for the operation for 10
minutes during running condition.
e Motor shall not stall at 70% of nominal voltage for 1 Min. at full load :OK
e Capable of operating satisfactorily at full load for five (5.0) minutes : OK
without injurious heating with 75% of rated voltage at motor terminals.
e Motor Suitable for sudden application of 150% voltage during bus : OK

transfer withstand upto 1 sec

e Motor Suitable to withstand 120% of rated speed for 2 minutes without  : OK
any mechanical damage.

e Motor Suitable to withstand momentary overload of 60% of full load : OK
torque for 15 secs without any damage.

LIST OF CURVES:

1. Thermal withstand curves : 47128-92-01
2. Torque & Current Vs Speed Curves : 47128-92-02
3. Speed & Current Vs Time Curves : 47128-92-03
4. Efficiency, PF, Current Vs load curves : 47128-92-04
5. Negative sequence curve : 47128-92-05

6. RTD Characteristic curve : 47128-92-06
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Thermal Withstand Curves
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Torque & Current Vs Speed Curves
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Speed & Current Vs Time Curves

Rating
Frame
W.0.No.

c472KW, 6.6 KV, 4 P, TEFC, SQ.Cage Induction Motor.
: 1ILA4400-4
- 47128A415-91 & 92

e d —&— Speed(100%REY)

o Rated Speed = 1485 RPM. ) I—
Rated Curmrent =51 Anps. —— Speed(110%RY)

105 7 | —8—Current{100%RY)

—a— Current(B5% RV )

90

H\“\._\
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Efficiency, PF & Current Vs Load Curves

Rating
Frame
W.0.No.

t472KW. 6.6 KV, 4 P, TEFC, SQ.Cage Induction Motor.
+ 1LA4400-4
P 47128A415-91 & 92
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10

NEGATIVE SEQUENCE CURVE

Rating c472KW. 6.6 KV, 4 P, TEFC, SQ.Cage Induction Motor,
Frame : 1LA4400-4
W.0.No. +47128A415-91 & 92
S
T

Current (p.u.)

]
R‘N
e
e
01
1 10 100 1000 10000
Curve No. 47128-92-05 Time(sec.) AME DIVISION
CALIBRATIONCURVEFORRTD/BTD-PT100
Rating : 472KW, 6.6 KV, 4 P, TEFC, SQ.Cage Induction Motor.
Frame : 1LA4400-4
W.0.No. :47128A415-91 & 92
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UNDER ARMOUR
CABLE 0/D CUSTOMER'’S
| CABLE

INNER RING
HOUSING

INNER RUBBER

GLAND

INNER CONE
OUTER CONE

OUTER RUBBER
RING

cABLE 0/D
DOUBLE COMPRESSION
TYPE BRASS CABLE GLAND
(NICKEL PLATED,

MA/N TERML BOX NEUTRAL POINT BOX
OUTER RING HSG

ZHN
L_-zz_ff

\5—HOLES 988 &
c'BorE 812.7

V/EW WITH
COVER REMOVED

28

L15,16,17

362

SEE
NOTE 2

TABLE OF FITTINGS

SL.NO. DESCRIPTION MATERIAL
7 TERMINAL BOX STEEL
2 LID ** | STL. WITH FRP LINING
3 JOINT BOX FRP_MOULDING
4 GASKET NEOPRENE RUBBER
5 GASKET NEOPRENE RUBBER
6 GASKET NEOPRENE RUBBER
7 GASKET NEOPRENE RUBBER
8 SEALING PLATE BAKELITE PAPER BOARD
g GROMMET NEOPRENE RUBBER
10 GLAND PART NYLON
11 FERRULE FOR _STATOR CABLE COPPER
12 | FILLER PIN STEEL
13 GLAND BUSH SYNTHETIC RUBBER
14 SPLIT WASHER BAKELITE FABRIC BOARD
15 DESICCATOR ASSY
16 "0” SEAL SYNTHETIC RUBBER
17 RETAINING_BUSH STEEL
8 TUB.LUG SOCKET FOR EARTHING COPPER
TYPE—I 11E(814.3)
19 TERMINAL_CONNECTOR BRASS
20 | BOTIOM CLAMP EPOXY GLASS MAT.LAMINATED SHEET]
27 TOP CLAMP EPOXY GLASS MAT LAMINATED SHEE]
22 TRIFURCATING BOX STEEL
235 | EXPLOSIVE VENT(RELIEF VENT) BAKELITE BOARD
24 DOUBLE COMP. TYPE CABLE GALND BRASS NICKEL PLATED
25 TUBULAR LUG SOCKET NOT IN BHEL SCOPE OF SUPPLY
26 | BOLT M16 WITH LOCKING PLATE STEEL
27 | EARTHING PAD STEEL
28 | GLAND PLATE STEEL

* USER TO FIT CRIMPING TYPE CABLE LUG TO SUIT HIS CABLE.
** INSIDE FACE OF THE TREML BOX LID COVER IS PROVIDED WITH FRP DOUGH
MOULDING OF HIGH TRACKING INDEX.

NOTES

1. MATERIALS FOR XLPE CABLE TERMINATION KIT INCLUDING TUBULAR LUG
SOCKET NOT IN BHEL BHOPAL SCOPE.

THIS TERML.BOX SUITABLE FOR CABLE TERMINATION KITS OF M/S MAHINDRA
‘M'SEAL,REYCHEM & SIMILAR MANUFACTURERS.

TYPE OF CABLE GLANDS REQUIRED ALONGWITH COMPLETE CABLE DETAILS
TO BE FURNISHED BY CUSTOMER. IN CASE THE DETAILS ARE ALREADY
FURNISHED BY THE CUSTOMER THE SAME ARE INDICATED ON THE RELEVANT
DRAWING.

4. TERMINAL BOX IS SUITABLE FOR TURNING AT AN ANGLE OF 180"

5. DEGREE OF PROTECTION IP 55.

6. FAULT LEVEL OF 500 MVA (43.7KA) FOR 0.25 SEC.

7. 1 AND 1/4” ET/BS CABLE GLAND SHALL BE PROVIDED.

2.

3.

28 MM

TERML.BOX SUITABLE FOR 3Cx150 SQ.MM XLPE/Al.CONDUCTOR
CABLE 0/D =

TERMNAL CONNECTOR DETAILS

utr vt wi ut vi wi DIA UNDER ARMOUR = ——— #
? ? ? DIA OVER ARMOUR = ——— # (SEE NOTE-3 #)
U20V20W2
ADDITIONAL INFORMATION NAME SIGN, DATE |73 74
ND OF
u2 v2 w2 o 402 W.0. NO. — 47128A415-91,92 BHARAT HEAVY ELECTRICALS LTD.|DRN. | kn.P. —sd—  [p5.03.19|\0 7
. CONI CHD. | k. —sd— [25.03.19
DISTRIBUTION OF PRINTS BHOPAL
N (3 R SUPPLY. 3 FOR NELTRAL POINT) IME—1 apPD.| UK. —sd— |25.03.19
@9l IREV| DATE |ALTD. - KNP REV| DATE |ALTD. - KNP. -sd- DEPT, GRADE OF SCALE WEIGHT |REF. TO ASSY. DRG. ITEM {\ISEI EI7;
| | o2 [0506.20 [Sos R R T ] e —— AMEN o o E@ «e No. | TTEms
:06.20 [APPD, - JK. 0919 |aPPD. - UK. -sd- CDDE404 DIM. C/M/F
~ | | DRAWING REVISED AS PER CUSTOMER | DRAVING REVISED AS PER CUSTOMER  T77ig — P
COMMENTS. COMMENTS. PHASE SEGREGATED TERMINAL BOx | cern| DRAWING NO. REV
FOR DIRECT TERMINATION WiTH xLpe |t |3 402 00 47520 | oz
CABLE UP TO 240 SQ.mm MAX. SHEET NO. 02 |NEI. OF SHEETS 05

Page 628 of 636




FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm.D

| IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTREST OF THE COMPANY.

I THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED

INVENTORY NO. |SIGN & DATE] REF. DRG. NO.

0cG/v 00 Z0¥ £ 'ONDAd TABLE OF FITTINGS
UNDER ARMOUR IT.NO, DESCRIPTION MATERIAL
3 7 CABLE 0/D 7 _|BoDY (5 1K) CAST IRON/FAB
310 2 |cover (8 1K) CAST IRON/FAB
N M,fg}N@’NG 3 | EARTHING TERMINAL ASSY
- ~ NNER RuBBER || CLAND PLATE (5 TK) STEEL
© ©) \@ )‘1_—': RING 5 | GLAND PLATE GASKET (3 TK)|NEOPRENE RUBBER
6 | GLAND ASSY
N & CLAND 7 [TERMINALS ASSY
' cooo0000 | Bo0Y
—_ = — : INNER CONE
i | . |
! | ' OUTER CONE
= - o OUTER RING HSG
‘L:“\ - ]
“ - <_Z ] OUTER RUBBER
RING
SIS OO 00000 U - -
NN — = — =7 CABLE 0/D |_ T o L
| | 1 | . | —Te - E13
' ! DOUBLE COMPRESSION | f—fen —frT—en | 3T e |
.. . 88 TYPE CABLE GLAND | —{+t+-e135 -+ &3 | 22 22 |
(BRASS NICKEL PLATED) | —g; gy Eg; | 3370 o5, |
B e . — E41
|1 —E23 —{o e E43 %542 |
e e | ST e
& & | 1655 o1 o5 | es3 S S |
—v -est ¢ _|—E101 E71
\@_ i i -@/ —fo }—ru R13 R s — —E42 —o — E102 | 73 ik—ﬁﬁ ez |
-1 —R12 R14 —e —E43 —]e — E103 E83
NS 0T e T e o o T B = L
O DE | = —E52 —o —E112 | 593—|I|%592 |
240 e —e }—E83 e —EN3 | g3z
J — —';12? r23 72 | = —E61 —* —E121 | e77 5102 |
R R o 2 e 122 ez g1
—1res . R/ s | [ J-ees o | -€125 | E121 |
VIEW FROM — 7 —o |ros NDE | | SRS S |
— e — R25
WITH COVER REMOVED i |- R26
NOTES i~ _ S M446 | M 424 |
1. DEGREE OF PROTECTION — IP55. CONNECTION DIAGRAM FOR BRG. RTDS. CONNECTION DIAGRAM FOR 12 NOS. WINDING ETDS.
2. 20% SPARE TERMINALS SHALL BE PROVIDED. (DUPLEX TYPE) (SIMPLEX TYPE)
3. TERMINAL BOX FIXING SCREW SIZE SHALL BE — M16.
4. PAINT SHADE — 6371 OF /S-5.
HEX SCREW
25 M6 X 20 LG.
e
N 3.2Tkx25 WIDE
b |
R== n ARG ADDITIONAL INFORMATION —— NAME SIGN. DATE J7a ot
13 W.0. NO. — 471284415-91,92 BHARAT HEAVY ELECTRICALS LTD.|DRN-| knv.P. —sd—  [p5.03.19| Va2
DETAIL_OF EARTHING ARRGT. DISTRIBUTION OF PRINTS BHOPAL CHD. | y.k. —sd— [25.03.19
AME—1 APPD.| UK. —sd— |25.03.19
REV] DATE [ALTD. - KNP REV] DATE [ALTD. - KNP, -sd- REV] DATE |ALTD. - KNP. -sd— DEPT, GRADE OF SCALE WEIGHT |REF. TO ASSY. DRG, ITEM | (0. of
CHKD. - JK. CHKD. - JK. -so- CHKD. -~ JK.  -sd- AME| N TOL. Kg> NO. | ITEMS
03 [05.0620 [ymor——1 02 [04.0949 oo =15 01 [050819 [opp = o T v
DRAWING REVISED AS PER CUSTOMER NOTE NO. 2, 3 & 4 ADDED. EARTHING SHOWN. TITLE 1 37 DRAWING NIO 22[23 24
COMMENTS. CARD ' REV
AUXILIARY TERMINAL BOX|ce |3 402 00 47520 | 03
FOR ETDS AND BTDS. SHEET NO. 03 |ND. OF SHEETS 05

Page 629 of 636




FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm.)

0CG/v00C0%% onowa TABLE OF FITTINGS
IT.NO, DESCRIPTION MATERIAL
z 1_|BoDY CAST IRON
g 2 |cover CAST IRON
5 65 3 |EARTHING TERMINAL  |ASSY
2 7 4 | GLAND PLATE STEEL
g 8 7 5 | GLAND PLATE GASKET |NEOPRENE RUBBER
£En - / 2 6 _|GLaND ASSY
o & \\ N X 7 |STUD & NUT TYPE TMNLUELEMEX/CONNECT WELL.
iz 3 i [
NS | -
4 e SN @ \ / UNDER ARMOUR
> @ CABLE O/D
s 2 % \ %
t: Tw: i B
g & 21 |@||@||@||@| INNER RING
P C T g HoUSIHG
& 2 ) | > 1L ] | o n INNER RUBBER
z Z 3 = 69‘ 5% 69 0| o
HESRSE |4t @ | - ° INNE
g % 5 ~ = GLAND
£ 2 @ A/ -+ B Ve BoDY st
- NAZ VAW b —~—
- of \c}(’} _ INNER CONE
A M /4
g7 b 1 Py OUTER CONE
28 -@} (D) OUTER RING HSG
g & W
. J 9 ]
£ 9 N —— /) SRILEN g/%rGER RUBBER o
£ 5 4
g =
f E 55 s DOUBLE COMPRESSION 543
I TYPE CABLE GLAND
90 6 (BRASS NICKEL PLATED) CONNECTION DIAGRAM
Y, FOR SPACE HEATERS
A SECTION-A—4,
VIEW LOOKING FROM— ./ s HEX SCREW
WITH COVER REMOVED M6 X 20 LG
- N 3.2TKx25 WIDE
g 3
g NOTES: —
& L L | EARTHING
° 1. DEGREE OF PROTECTION — IP—55. R
g 2. 20% SPARE TERMINALS SHALL BE PROVIDED. 13
3. GLAND SIZE — 3/4” CABLE GLAND. DETAIL_OF EARTHING ARRGT.
4. CLEARANCE BETWEEN TERMINALS — 10 MM. e e T <o ST TNooF
w 5. CURRENT RATING OF TERMINALS AT 50°C y
5 FOR ALUMINIUM CONDUCTOR = 20 A W.0. NO. — 471284415-91,92 BHARAT HEAVY ELECTRICALS LTD. |orn|K.N.P. —sd—  |25.03.19| VA®
: FOR COPPER CONDUCTOR = 25 A DISTRIBUTION OF PRINTS BHOPAL CKD | J.K. —sd— |25.03.19
% AME—1 APPD| J.K. —sd— |25.03.19
REV| DATE |ALTD REV]  DATE  |ALTD. — K.N.P. REV] DATE |ALTD. — KNP. —sd— | oor UNTOL.DIMS.GR. SCALE WEIGHT(K.G.) | REF. TO ASSY. DRG. ITEM  |NO.OF
CHD 02 |05.06.00 |CHRD=_JK. o1 loaoo 1o [CHRD = JK._—sd= AME 5@ NO. | ITEMS
APPD -Uo. APPD. — J.K. U9, APPD. — J.K. —sd-— CODE 404 NTS
g DRAWING REVISED AS PER CUSTOMER NOTE NO. 2, 3 & 4 ADDED & DRAWING NO
x COMMENTS. EARTHING SHOWN. ' REV.
AUXILIARY TERMINAL BOX | 34050047520 |
E FOR SPACE HEATER SHEET No. 04 | NO. OF SHEETS _ 05

Page 630 of 636




—

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED

T I T

FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm»

002G/ 00 0¥ & 'ON'Dia

| IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTREST OF THE COMPANY.

306

NN

C

M6 SCREWS

VE‘: :‘:\ M6 SCREWS

306

TABLE OF FITTING
ITNO]  DESCRIPTION MATERIAL
1 | TERMINAL BOX STEEL
[ 27 |NEUTRAL POINT BUSBAR| COPPER (6x30x165)
% 5 |caBLE LuG * COPPER
GYPSYM POWDERED
4 |INSULATOR QUARTZ FILLED
EPOXY MOULDINGS
5 |oisc NITRILE RUBBER
6 |TERMINAL STUD COPPER
7 |sHm BRASS
5 |Back cover (10 Tk) | PHENOLIC LAMINATED
PAPER
o 9 |crommeT * RUBBER
%]
9 10 |GASKET NEOPRINE ~ RUBBER
M
11 |EARTHING TERMINAL | ASSY

-

*’ — SUITABLE FOR CABLE 35 SQMM.

165

VIEW WITH COVER REMOVED

FROM ARROW Z

EARTHING

13

|.3.ZTK X 25 WIDE

CONDUCTOR 1] ==§

R |
N | 4

LD LD

HEX SCREW 25
M6 X 20 LG~
DETAIL OF EARTHING ARRGT.

INVENTORY NO. |SIGN & DATE| REF. DRG. NO.

NOTES :—
1. DEGREE OF PROTECTION — IP55.
2. TERMINAL BOX FIXING SCREW SIZE SHALL BE — M16.
3. PAINT SHADE — 631 OF IS—5.
4. INSULATOR DIMENSIONS — 2122 x 117 LG.
5. WINDING LEAD SIZE SHALL BE 1x35 SQ. MM. TS =————" N s T oo 1o
W.0. NO. — 471284415-91,92 BHARAT HEAVY ELECTRICALS LTD.|DRN. [ kAP, —sd—_ [25.03.19|\an
DISTRIBUTION OF PRINTS BHOPAL CHD- | UK. -sd—  |25.03.19
AME—1 APPD.| J.K. —sd— 125.03.19
REV| DATE |[ALTD. - KN.P. REV/| DATE |ALTD., — KNP, -sd- REV/| DATE |ALTD. - KN.P. -sd- DEPTAME GRADE 0OF SCALE WEIGHT REF. TO ASSY. DRG. ITEM {\ISEI. 5;
o3 | 05.06.20 [EHKD = IK. o2 | 040915 [CHKD = JK._=so- o | 050815 [CHKD = JK.=sd- UN. TOL. E@ (Kg.> ND. | TTEMS
APPD. — JK. APPD. — JK. -sd- APPD. — JK. -sd- CDDE404 DIM. C/M/F
gsax&z?SFEVISED AS PER CUSTOMER NOTE NO. 2, 3 & 4 ADDED. EARTHING SHOWN. TITLE 1CARD3 7 DRAWING NIO. 22 23RE\34
NEUTRAL TERMINAL BOX |coe |3 402 00 47520 | 03

1XB9100

SHEET NO. 05 |N|:|. OF SHEETS (05

Page 631 of 636
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CHAPTER 1

DESCRIPTION OF MACHINE

THREE PHASE A.C. MOTORS

1LA4

1.1 Introduction:

This O & M manual gives description of Totally Enclosed Fan Cooled 3-phase
Squirrel Cage Induction motors. Closed type motors conforming to IP54 / IP55
protection have frame designation beginning as “1LA4"”. These motors
generally comply with all relevant Indian and International Standards on
rotating electrical machines like 1S325, IEC 34. The machines are suitable
either for horizontal mounting (B3) or vertical mounting (V10).

This manual enables user to know the machine in respect of construction,
storage, operation and maintenance of motors of this type having a wide
range of output from smallest to highest frame but without any dimension
details. To know external dimension details & performance parameters of any
specific motor, user has to refer to Outline & General Arrangement Drawing
and Technical Data sheets submitted by vendor.

1.2 Ventilation/Cooling Arrangement:

-




The 1LA4 motors have two shaft-mounted fans, one for internal air circulation
and the other for external atmospheric air circulation. The external fan blows
the cool air through external ribs over the frame surface.

The shaft-mounted fans will usually have a fixed direction of rotation only. Fans
suitable for both directions of rotation can be provided if specifically ordered.

Stator frame and winding

The stator winding is a chorded double
layer winding and is connected in star. The
star point is formed on the winding, or can
be made outside. The stator winding can
be designed with 'Delta' connections also
as per request.

The conductor strands consist of

electrolytic copper and have a rectangular cross section. The coils are inserted
in the open slot of core . The slots are closed off by a magnetic material. The
uniform air gap field makes for small pulsation and surface losses, and thus for
a high efficiency. The magnetic slot seal also reduces the starting current and
the noise.

The stator winding is a double-layer coil winding
and is provided with MICALASTIC® insulation
complying with class F insulation requirements.
This insulation system is based on integrated mica
and is made by a special synthetic resin
impregnation process. The insulation possesses

high electric strength, high resistance to moisture

and aggressive gases and vapors, excellent
mechanical stability and long life.

The stator frameis made out of cast steel .

The stator core pack is shrink fitted centrally in the stator frame thus it is
secured against rotation and displacement.

Rotor

The shafts have two journals (drive end and non-drive end) and a cylindrical
shaft extension at the drive end. A second shaft extension may be provided at
the non-drive end.

The laminated rotor core is pressed on to the shaft and clamped & secured
against axial displacement and carries Sq. Cage winding, The cage bars are
with special profile and are inserted firmly seated in the slots of rotor core.
They are connected to short circuiting rings by induction brazing. The rotors
are dynamically balanced with half parallel key inserted in the key way of shaft
extension.

End shields

The end shields at the drive and non-drive ends are disk shaped casting and
arranged for taking the bearing assembly which is appropriate for the type and
type variant of the machine.

External Fans




Bearings

Depending on the design and the operating conditions specified in the order,
the machines are fitted with grease-lubricated rolling-contact bearings or with
sleeve bearings with or without forced-oil lubrication.

Sleeve bearings of machines of the floating type without axial restraint. Axial
restraint for the rotors of such machines must be provided from the locating
bearing of the driven machine via a suitable coupling having limited play. For a
full description & sketch and special instructions, refer to chapter 5
maintenanceinstructions.

Bearing Arrangement in Horizontal Motors

A) 2 Pole DE Side NDE Side

Frame 31., 35., 40. Single AF bearing Single AF bearing

Frame 45.,50., 56. Sleeve bearing Sleeve bearing

B) 4 Pole & Above

Frame 31., 35., 40. Single AF bearing Single AF bearing

Frame 45.,50., 56. Two AF bearing Single AF bearing

AF - Anti-fricition bearing

Lubrication - AFBearing - Grease Lubricated
Sleeve Bearing - Flood Oil Lubricated

Bearing Arrangement in Vertical Motors

DE (Bottom) NDE (Bottom)

Frame31.,35.,40.,45., Deep groove
50., 56. ball bearing

Angular contact
ball bearing

Terminal boxes:

The electrical connections of the stator and rotor windings are made in
separate terminal boxes. Any auxiliary circuits for functions such as anti-
condensation heating, temperature monitoring, etc. are connected in
additionally fitted auxiliary terminal boxes. The terminal boxes at least comply
with degree of protection IP 54 t0 1S-4629 or IEC 34-5.

The number, location and type of terminal boxes can be seen from the
dimension drawing of the machine; the kind, circuit arrangement and
connections of the main and auxiliary circuits are documented in the
accompanying circuit diagrams.

STATORTERMINAL BOX AND ARRANGEMENT
(For High Voltage Motors)

Phase-Segregated Terminal Arrangement:

When a high fault capacity Phase-Segregated Terminal Box is fitted to a
machine connected to a high fault level system, the incoming supply cables is
terminated in the Terminal Box itself. The connection between the motor and
supply cable is by means of split cable clamp provided along with the box. The
cable tails terminate with copper ferrules and a set of 3 ferrules is supplied for
fitting to the tails of the incoming supply cables. It is normal to leave a 3 mm
gap between the clamped tail cable ends. If desired the clamps and ferrules
from both motor and supply cables can be omitted and the joints made by
crimped connectors.

Each terminal box is provided with three desiccators. On examination, the
desiccators when dry, show the inner ring of the indicator to be blue in color. If
this inner ring show up pink in contrast to the blue outer ring, the desiccators
will have to be dried out and refitted.
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PHASE SEPERATED TERMINAL ARRANGEMENT

Table of fittings

Sn. | Description Material Sn. | Description material

01 | Terminal box | Steel 14 | Split washer Bakalite fabric
board

02 | Lid Steel with FRP lining | 15 | Desicator Assembly

03 | Joint box FRP Moulding 16 | Tub. socket((flmr 14+ 1D) earthingFRoackarthing

earthing pad (for MS Flat) copper

04 | Gasket Neoprene Rubber

6 | Gasket Neoprene Rubber 17 | Terminal connector Brass

06 | Gasket Neoprene Rubber 18 | Bottom clamp Epoxy glass mat
laminated sheet

07 | Gasket Neoprene Rubber 19 | Top clamp

08 | Sealing plate | Bakelite paper board | 20 | Trifurcating box Steel

09 | Grommet Neopree Rubber 21 | Pressure relief diaphragm Bakelite board

10 | Gland part Nylon 22 | Double comp cable gland Brass nickel
plated

11 | Ferrule for Copper 23 | Bolt M16 with locking plate | Steel

stator cable
12 | Filler pin Steel 24 | Earthing pad for 50x6 Gl flat | Steel
13 | Gland bush Synthetic rubber 25 | Gland plate Steel

/N

QTY. IT. No. DESCRIPTION
01 01 P.S. TERMINAL BOX (STEEL)
03 02 TERMINALS
01 03 TRIFURCATING BOX. (STEEL)
10 04 HEX. SCREW M10X30-8.8
20 05 WASHER SPRING B 10-ST
01 06 GASKET (NEOPRENE RUBBER)
01 07 GASKET (NEOPRENE RUBBER)
01 08 ADAPTOR (STEEL)
10 09 HEX. SCREWM10X50-8.8
02 10 EATHING PAD (STEEL WITH ZINC PLATING)
01 11 TUBULARLUB SOCKETTYPEI-11E
01 12 HEXSCRUM12 X30P-8.8
01 13 WASHERM CD 13-ST
01 14 WASHER SPRING B 12-ST
03 15 DESSICATOR
03 16 INSULATION PLATE
03 17 JOINT BOX (GRP MOULDING)
01 18 GLAND PLATE (STEEL)

N\




Anti Condensation Heating Description
Application

Anti condensation heaters are fitted in the motors to warm the air inside the
stationary machine above that of the surroundings, thus effectively preventing
moisture condensation.

)
=
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Installation

Depending on the size and type of the machine the anti-condensation heater
consists of two or more heating tubes connected together. They are combined
to form units which are normally built into the stator frame air pockets. The
heating tubes have a heating conductor which is embedded in insulating
material and arranged inside a corrosion-resistant metal tube. The tube ends
are sealed to prevent ingress of moisture.

Connecting

The heater connections are brought to terminals which are located in a
separate terminal boxin the case of high-voltage machines.

Connection must be made in accordance with the diagram shown in the
terminal box. Examine the rating plate or the text of the dimension drawing to
see that the voltage and the power of the heaters. The supply connection of
the heaters must be interlocked with the main breaker of the machine to
ensure that the heaters are switched off when the machine is running and
switched on once the machine has come to a standstill.

Maintenance

Important

When the machine has come to a standstill the anti-condensation heating is
switched on. Therefore the heating must also be switched off before the
maintenance begins inside the machine.

Cleaning

The maintenance is limited to the cleaning corresponding to the normal
maintenance of the machine and to the replacement of damaged parts.

Repairs

Should replacement of the heating tubes become necessary use the same type
of heaters. Install the new tubes securely and lock the fixing elements.

/N

Resistance Temperature Detector

Stator Winding

Description

The temperature of the stator winding is monitored by resistance
thermometers embedded in the stator winding to protect the winding against
thermal over loads.

Thermal overloading means a prolonged excess temperature which may
destroy the winding insulation or considerably reduce the life of the insulation.

If the winding temperature at the points where the temperature sensors are
installed reaches or exceeds the permissible limit value an alarm signal is given
or the machine shut down automatically, depending on the temperature
attained and type of protection provided by user.

The temperature sensors are installed in separators of the stator winding.
Replacement of the sensors would be difficult.

The number of sensors and their distribution over the slots in the stator is
indicated in the dimension drawing.

The connecting leads of the temperature sensors are taken to an auxiliary
terminal box. The circuit arrangement and the terminal connections can be
seen from the diagram shown in the auxiliary terminal box which forms part of
the dimension drawing of the machine.

Commissioning

Before commissioning the machine. Check all the leads for correct connection
by reference to the circuit diagram.

Important

The maximum load permitted for the resistance thermometers Pt 100 (100°
at0°c)is 10 mA. Only use asingle button Wheatstone bridge for testing.

Note

The temperature monitoring system of the stator winding does not provide
complete thermal protection for the entire machine. Owing to the different
time constants, parts of the rotor winding may assume a high temperature
earlier than the measuring points in the stator winding under conditions of
rapidly varying loads.

«I»
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CHAPTER 2

RECEIPT, INSPECTION AND STORAGE

GENERAL INSTRUCTIONS

The rotor of the 'Machine is locked in position for transport by a shaft block to
prevent damage to the bearing. Do not remove this shaft block until the
transmission element is fitted. Other measures may be necessary in special
cases if the machine is to be transported after the transmission element is
fitted.

Machines of vertical type of construction should be transported in a vertical
position. In exceptional cases in which machines with angular-contact ball
bearings have to be transported horizontally, lock the rotor by a shaft block
before carefully moving the machine into a horizontal position. When setting
down the machine, make sure that a safeguard is provided to prevent it rolling
away, also ensure that the machine is set down squarely only on the flanges of
the stator frame because the shell is not designed to take the full weight of the
machine. If a machine is not put into service immediately after arrival, store it
inadry, vibration-free room.

2:1 GENERAL

The machines have been carefully inspected and packed before leaving the
factory. After receipt the machine should be removed carefully from its
packing and examined thoroughly to see if damage has occurred in transit.
Ensure that all parts and accessories are in accordance with packing slip and in
proper condition. In the event of any damage or loss in transit the carriers and
manufacturer should be advised in writing within the stipulated period.

If goods sent overseas are received in damaged or incomplete condition the
communication either to the Insurance Company or to ourselves should be
accompanied with surveyor's report and the photographs or other useful
evidence.

2.2 INSPECTION

After unpacking the machine should be cleaned to remove all dust and
remnants of packing materials and all parts should be inspected thoroughly to
ensure that nothing has become loose or detached due to vibrations or
interference during transit.

2.3 SHORT TERM STORAGE

If the motor is not to be installed immediately it should be stored in clean, dry
and covered area which is not subjected to large variation of temperature.

The condensation of moisture on windings lowers the insulations resistance.
This should be avoided. Space heaters are intended to be in operating
whenever the motor is switched off and subject to moisture and condensation.

Ensure that all covers are fitted intact and nothing is left open on the frame.
Protective axial locking cover on shaft extension should be used to prevent
damage to shaft extension.

2.4 LONG STORAGE

On arrival of motor at the destination, packages should be examined to
determine whether moisture of any kind has entered. After unpacking the
machine should be cleaned and thoroughly inspected to see that nothing is
loose or detached due to vibration or interference during transit. If the
package seems undamaged, it is reasonable to expect that the enclosed
machine will be dry. Measure the insulation resistance of winding by means of
megger. If, it is less than specified value than the motor should be dried out as
detailed Section 3. If, it is suspected that moisture of any kind has entered into
the motor winding then the motor should be dried out irrespective of IR value
to earth. The motor should be stored in clean, warm, dry and sheltered
building. Humid surroundings must be avoided. Failure to do so may lower the
insulation resistance. The storage room should .be well ventilated and reliably
protected against ingress of atmospheric sedimentation. Earthen floors shall
not be used. Relative humidity of air should not exceed 70% and the
temperature not below + 10 deg C. There shall be no sharp variations in the
relative humidity and the temp of air conditions.

No chemicals, acids, alkalis or storage batteries shall be stored in the same
location with motors. It is necessary to cover the motor with thick water proof
polythene covers with silica gel placed inside. The condition of silica gel for
indication of presence of moisture should be checked periodically.

The motor should not be placed on a vibrating floor or in closed proximity of
vibrating machinery. If this cannot be avoided, then the motor should be
placed on thick blocks of rubber or felt and the shaft turned through a quarter
of revolution each month. Space heaters should be put ON whenever motor is
idle and is subjected to moisture and condensation.

/10N
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Ensure that all covers are fitted intact and nothing is left open in the frame. It is
to be removed only for turning the shaft through a quarter of revolution as
described above and then put back in position. The bearing should be re-
lubricated if the time between delivery and commissioning of the machine is
more than 4 years, assuming that they have been stored in favorable
conditions (i.e. in a dry, dust and vibration free roam) or more than 2 years they
have been stored in unfavorable conditions.

2.5 CARE OF BEARINGS
STATIONARY VIBRATION

If a machine fitted with roller bearings is subjected to continued vibration for
long period while stationary, damage to the rollers and races may be caused by
fretting corrosion (commonly called "Stationary Vibration", "Static Vibration
Marking" or "False Brinelling").

The following precautions should therefore be taken : -

(@) Machines fitted with roller bearings should not be allowed to stand on
vibrating floor during storage or operation, if this can be avoided.

(b) If storage on a vibrating floor cannot be avoided, the machine should be
placed on thick blocks of rubber, cork or felt, and the rotor turned
through about a quarter of a revolution each week. If a shroud/shaft
locking device s fitted, it should be temporarily removed and refitted.

(c) When a machine fitted with roller bearings is installed as a stand by and is
subjected to the adverse condition referred to above, ITIS ESSENTIAL that
therotor be turned as stipulated in (b) above.

(d) Similar damage to rollers and races sometimes occurs in transit,
particularly on board ship. When machines are sent abroad the first
recommendation given in note (b) above should be observed.

«»

CHAPTER 3
INSTALLATION

GENERAL

Before beginning installation of the machine, carefully check all the
foundation dimensions. Check the size and location of the holes for the anchor
bolts and of duct for piping, cables and ventilation are correct. If a check is
carried out at this stage, any inaccuracies can still be covered.

Remove the shaft block provided to block the rotor movement during
transportation.

Examine the rating plate data to see that they agree with the power circuit to
which the machine is to be connected. Select the size of the supply cable as
required for the particular current rating. Connect the supply - cable
conductors in accordance with the diagram shown in the terminal box.

Align the machine with coupled machine both axially and radially. Axial and
radial readings shall be within permissible limits as under:

Permissible tolerance Radial run out Axial run out
(mm) (mm)

Rigid coupling 0.03 0.02

Flexible coupling 0.05 0.05

Refer coupling manufacturer instruction also

Machines with sleeve bearings having axial float are supplied with magnetic
pointer indicator fitted on either of DE or NDE bearing (preferably on the DE
bearing of the machine) Length of the magnetic pointer has been adjusted at
BHEL works to ensure that the stator and rotor are magnetically aligned, when
the pointerisin line with the corresponding groove made in the shaft as shown
in the figure below:: 3

(1) Pointer
(In Case of two sleeve bearings without 5
axial location)

A O
R0,
.'. ’.‘.‘.
e ey
[tk

(2) Bearing housing upper part
(3) Shaft
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3.1 Checks before closing the terminal box
e Theinterior of the terminal boxis clean and free of cable residue:
e Allterminal screws or bolts are firmly tightened;

e The minimum clearances in air are maintained (more than 10 mm for
500V, more than 14 mm for 1 kV. and more than 60 mm for 6.6 kV, note
any projecting wire ends).

e Unused entry openings are closed off with the plugging elements
firmly screwed- in;

e For maintaining the degree of protection, all sealing, surfaces of the
terminal box are in order. if sealing of the joints is effected by metal to
metal joints only, these surfaces should be cleaned and thinly re-
greased.

Before starting and during operation make sure that all relevant safety
regulations are complied with.

3.2 Measuring the insulation resistance and Drying of windings

Before commissioning and after long periods of storage or stand-still, the
insulation resistance of the windings to the frame must be measured with DC-
voltage. Do not discontinue measurement, before the final value is indicated
(With high voltage machines, this process may take up to 1 minute).

The limit values of minimum insulation resistance and critical insulation
resistance (for measurement at a winding temperature of 25 deg C) and for
measuring voltage can be derived from following table depending on rated
voltage of machine.

Limit Value at rated Voltage

<2 KV >2 KV
Measuring 500V DC 500 vV DC
Voltage (Min.100V DQ) (Max.1000 V DQ)
Minimum Insulation 10 Megohm 100 Megohm
resistance with new,
cleared or repair winding
Critical specific 0.5 Megohm 5 Megohm
insulation / KV / KV

resistance after long
periods of operation

Dry new winding have insulation resistance values between 100 megaohm to
2000 megaohm or higher. If the insulation resistance value is in the region of
minimum value, damp and/or dirt can be the cause. If the insulation resistance
falls below the minimum value the cause must be established and the winding
dried. The insulation resistance for clean winding is largely depended on temp.
For each 10 deg Crise in temperature it falls by half i.e. with temperature rise of
50 deg Cit falls to about 1/30 of initial value.

During operation the insulation resistance of winding may decrease as a result
of environmental and operating condition. The critical specific insulation
resistance at 25 deg C can be calculated depending on rated voltage using
above table. If the value is above the critical values machines can be operated
further. If the value is reached below the critical value winding must be
thoroughly cleaned and dried.

3.3 Polarization Index Check

The polarizationindex (Pl) is a figure of merit for dryness and cleanliness of the
winding insulation. Pl is ratio of two measurements of insulation resistance
taken at specified time interval employing the same measuring condition
(Identical winding . temperature and Identical measuring voltage).

Pl = IR 10 Min Based Drying
IR 1 Min on Pl

The procedure for

evaluation of the

Hazardous <1 Mandatory
Bad 1-1.5 Mandatory
Doubtful 1.5-2 Recommended
Adequate 2-3 No
Good 3-4 No
Excellent > 4 No

Sometimes in new or completely rewound machines, the 1 minute IR value is
very high though Pl may be less than 2. In such cases, it is recommended that if
Pl value is between 1.5 & 2, the machines can be commissioned and run on
load. Generally in epoxy based insulation systems. IR value establishes after
prolonged running of machines. Pl shall improve and be more than 2 after
prolonged runs.

Drying is also necessary when in spite of adequate polarization index and
'insulation resistance value moisture s visible on the winding.
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3.4 Drying Out Procedure

Extreme dampness will cause reduction of insulation resistance. New machine
which have been standing idle for few weeks or more may need drying out.
Particularly if they have been subjected to wide and rapid temperature
changes or have been in wet or humid surroundings. For ex. Setting concrete
quite often results in extreme humidity.

The time required for drying out depends upon the initial degree of dampness
and may extend from one day to several days. Out of several drying out
processes which ever process is selected, it is essential that the heating process
is continuous and that the temperature is maintained constant at a value
sufficiently high to ensure drying out but not so high that the insulation is
damaged. A suitable temperature for drying out is 60 deg C to 70 deg C
measured by using built in slot resistance thermometers. The temperature of
the windings must not be raised faster than a few degree per hour (say max. 10
deg Q) in order to prevent damage from differential thermal expansion. It will
generally be found that at first as the temperature of the winding increases,
the insulation resistance decreases until a minimum value is reached. This is
due to a redistribution of the moisture in the winding and the drooping
temperature resistance characteristics of the insulation.

[ 11 11
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TEMPERATURE & INSULATION RESISTANCE
(NOT TO SCALE)

HEATING DRYING OUT TIME - DAYS

It is for these reasons that it is essential to maintain a constant temperature
during the plotting of drying out curves a few degrees fall in temperature may
give a misleading rise in the value of the insulation resistance.

If the temperature is allowed to fall considerably, re-absorption of moisture
will take place. After a lengthy period during which the insulation resistance
will remain practically constant at the minimum value. It will commence to rise

/6N

steadily until a maximum value is reached indicating that the machine is
practically dry and ready for service.

A typical curve showing variation of insulation resistance with respect to
temperature and time (when in the operation of drying out) clearly shows
how the insulation resistance first decreases for initial heating and becomes
minimum and remain for along time till it further increases to a maximum
value after lapse of certain time (refer sketch).

During operation also the insulation resistance of the winding may decrease
as a result of environmental and operating conditions. The critical value of
the insulation resistance at a winding temperature of 25 degree C can be
calculated depending on the rated voltage as mentioned earlier in this
article.

If the measured insulation resistance value is above the calculated critical
figure during operation, the machine can still operate further. However the
winding must be dried if the IR value falls below the specified values. For
the machines in operation the IR value should usually be checked after
appropriate short intervals.

3.5 DRYING METHODS

For the purpose of drying winding, heat can be applied in three ways:

a) By producing heat losses in the machine itself i.e. by operating the
machine on short circuit.

Avoid temperature variations during the drying process. With totally
enclosed machines, provision should be made (by removing covers etc)
to permit the moisture to escape and for clean and dry air to enter. Where
a drain plug is provided for water condensation on the underside of the
motor, the same should be opened.

b) Byfeeding current from external energy sources to produce heatlosses in
the windings e.g. with the aid of welding sets or controllable high current
rectifiers.

c¢) Byproviding a flow of hot air after suitably covering with tarpaulins.

With all these methods some air circulation must naturally be provided to
allow the moisture to escape. The magnitude of the current in the winding or
the quantity of heat applied should be controlled so as to fulfill the
requirement i.e. starting with low values and regulated according to
temperature rise. Winding cable leads in terminal boxes should be cleaned
with dry rags before drying.

a N
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(A) WHEN SIX STATOR LEAD
ARE BROUGHT OUT

u2
+ ut

SUPPLY FROM WELDER

SUPPLY
w32 wi| FROM WELDER

(B) WHEN THE STATOR WINDING
ARE CONNECTED INTERNALLY

SUGGESTED INTEF?)%OTI‘:-'NEES;IY(I)#GOSUS:ATOR WINDINGS

During short circuit drying rotor is blocked to avoid rotation. Apply a balanced
three phase very low voltage (about 10% of normal stator voltage) supply
across stator terminals. In the first 6 to 8 hours (depending on size of the
machine) increase the stator current from about 0.5 times the rated current to
avalue such that the winding temp. Does not exceed 60 degree C. Monitor the
progress of drying process by repeated measurement of insulation resistance
and also observing the winding temperature.

If DC welding sets are to be used for drying machine windings certain
precautions must be taken before connecting them. Because there is no
ventilation, adjust the maximum permissible current for winding phase to 0.5
times the rated current. Connect the individual phases of the winding either in
series or parallel. With series connection, connect the individual phases
unsysmmetrically (e.g. plusto U l. U2 to VI. V2 to W2. W 1 to minus) in order to
keep axial magnetic fluxin the shaft low.

Where the neutral point is not brought out, two phases must inevitably be
paralled and connected in series to third phase (see sketch below). Change the
connection order about every hour so that the winding is evenly heated.
Measure the insulation resistance hourly. Before switching off a direct current
the current should be gradually reduced to prevent winding inductance to
cause arcing. Since the temp. distribution of the m/c at standstill is different
from that in running condition, a winding temperature of 60 degree C should
not be exceeded and rotor turned through 90 degree every hour. If methods 1
& 2 cannot be applied the machine must be dried with hot air obtained from an
external source. The heaters can be arranged so that by means of suitable
covers, the winding being heated is in hot air stream without concentrating
the heat to the extent that excessive temperature is reached. This requires that
the continuous circulation and replacement of the air takes place.

«I»

AN

CHAPTER 4

OPERATION

Commissioning, Operation and shutting down, Starting the machine,
Operation, Shutting down.

Covers, which prevent accessibility to rotating and live parts -as well as
those required for proper air guidance and effective cooling, must not be
opened during operation.

COMMISSIONING INSTRUCTIONS
Instructions

The following instructions are a summary of the detailed information given in
the supplementary instructions.

The following checks and tests should be performed after initial installation
and subsequent inspection:

o Machine correctly aligned

o Drive elements correctly adjusted depending upon type (e.g. belt tension
with belt drive, tooth flank and crest clearance with gear drives, radial
and axial play with couplings, radial play, axial control and correct axial
position with couplings of sleeve-bearing machines with two self-
aligning bearings).

o Minimum insulation resistance of the windings satisfactory (also check
after extended shutdowns)?

o Specified direction of rotation?

e  Cooling air-flow not obstructed?

o Rotor revolves freely without touching?

e Allfixing bolts, fastening devices and electrical connections tight?
o Earthing and potential-equalizing connections satisfactory?

o Bearing properly lubricated according to type and supplementary
instructions?

e Nobridging of any bearing insulation fitted

e Any auxiliary devices fitted properly connected and serviceable (e.g.
temperature monitoring instruments in windings and bearings, anti
condensation heaters, etc.).

o\
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o All protective measures against contact with moving or live parts Temperature Setting:

--------------- properly implemented. ] ) o _— -
| Motor may be operated with temperature settings, as indicated by RTD, as |
1 1
1 1

The following commissioning procedure is recommended after initial tabulated below
installation and subsequent overhauls:

. . Permitted Max operating temp. (°C).
o Starting the machine. P J P
. Stator winding 125
o Set the starter to the "start" position.
o ) ) Bearing | Antifriction bearing 90
o Close the circuit-breaker and as soon as the machine starts moving open _
it again. If the machine does not start, do not move the starter to the next Sleee || HilALess e <ty
step but switch off and ascertain why it has not started. Rectify the fault. bearing | Renkdesign 93
° As the machine is coasting-down, listen and feel for any mechanical noise Temperature setting (°C).
orvibration from the bearingsand end shields. Initial Final (based on stabilised operating data)
. If the mechanical running of the machine is satisfactory switch on again Alarm | Permitted Max operating temp.+5°C Recorded max operating temp. +5°C
nd move th rter through i maximum. rve th
and ) ove ,t € Sté te_ . t oug ts steps. to ma . u Observe the Trip Permitted Max operating temp.+100C Recorded max operating temp. +10°C
machine briefly while it is running off-load (if the run is extended, start up

the separate ventilation and cooling if applicable).

) ] ) Shutting down:
o If the machine runs roughly or there are any unusual noises, switch off

and ascertain the causes during the coasting down. e  Open the circuit-breaker and return the starter to the "start" position.

Allow the machine to coast down without braking.

o If the mechanical running of the machine improves immediately after _ _ . _ . .
switch-off it means that the causes are magnetic or electrical. If the e  For motors with "Rank" bearings design, alarm and trip settings are +3°C
0 . . 0 0 .
running does not improve it means that the causes are mechanical, e.g. and +7 Crespectively instead of +5'Cand + 10 Csettings

inadequate alignment of the set or unbalance in the machine, coupling
ordriven machine

Running: «j»

o If the running is satisfactory start up any cooling system which may be
fitted (separate fan, heat exchanger etc.) and load the machine. Check
the running smoothness and take and record the readings of voltage,
current, etc. As far as possible also take corresponding readings from the
driven machine and record them.

Monitor and record the temperatures of the bearings, windings, etc. until the
steady stateis reached.
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CHAPTER 5

MAINTENANCE

Inspection Schedule

Careful maintenance and inspection allow any faults to be detected and
corrected at any early stage before they are able to develop into serious
damage. Therefore, they help to preserve the value of the machine, prevent
costly outages and increase its reliability and availability.

Since the conditions under which the machines are required to operate can
vary widely, it is only possible in maintenance and inspection schedules to
recommend maximum intervals between inspections for normal conditions.
Experience gained at the actual place of installation must be used
subsequently to adjust the inspection intervals when necessary to take account
of factors such as contamination, frequency of startup, load, etc. It is
recommended, therefore, that the accessible parts of the machine are
inspected visually about 500 hours after commissioning.

Furthermore, the inspection intervals given in the maintenance schedules
presuppose no operating disturbances. If any disturbances or unusual
operating conditions occur (e.g. over load, short-circuit, machine runaway,
etc.) which cause electrical or mechanical overstressing of the machine, the
appropriate inspections must be carried out immediately.

If BHEL engineers are not called upon to carry out the inspection work it should
only be entrusted to trained personnel who have had adequate experience on
large electrical machines.

We suggest that such personnel should be instructed by a BHEL engineer
during his presence for installation, commissioning or inspections.

Repair work which goes beyond normal maintenance or inspection
procedures, and any subsequent modification, etc. should always be carried
out by BHEL engineers. Your local BHEL representative will be pleased to make
the necessary arrangements.

The relevant safety and protection measures demanded by local regulations
must be implemented when carrying out inspection and maintenance work.

The first inspection of machine should be made after 4000 operating hours or
1000 operations, but not later than 1 year (after 16000 operating hours in case
of continuous operation, but not later than 2 years). Subsequent inspections

every 8000 operating hours (16000 operating hours in the case of continuous
operation), but at least every two years.

The following checks should be carried out :

o Running smoothness of machine satisfactory.

o Rotor alignment within tolerances, also compare with initial reading.
o No cracks in the foundation.

e Allfixing bolts of mechanical and electrical joints tight.

e  Coupling, referinstructions of coupling manufacturer.

e  Cleaniness of filters and coolers. Set intervals according to degree of
contamination.

o Proper earthing of motor body and terminal boxes to be ensured.

Maintenance

Before starting any work on the machine, make sure that it has been isolated
from the supply and that a safeqguard has been provided to prevent
unintentional starting.

Free Passages, which transfer cooling air from the ambient atmosphere,
should be cleaned with dry, oil-free compressed air at regular intervals in
accordance with the degree of pollution.

If dust or moisture has penetrated into the terminal compartment carefully
clean and dry the component, in particular the surfaces of the insulating parts.
Check the seals and eliminate the leakage.

Machines of vertical type of construction may be dismantled in a horizontal
position. Refer to "Transport, storage" for the safety measures required to set
down, lift and transport them. Before performing any work on the locating
bearing with the machinein a vertical position, first brace the rotor.

ROLLING CONTACT BEARINGS

Instructions

Electrical machines fitted with rolling contact bearings (see Appendix ) are
subject to the following instructions supplementing and modifying the
operation instructions of the machines.
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Installation

The locating bearings are deep groove ball bearings for horizontally mounted
machines. These bearings may also be in pair with cylindrical roller bearings. In
the case of bearings in pair, the outer ring of the deep groove ball bearings is
not guided radially and is prevented from rotating by compression springs.

The locating bearings for vertically mounted machines are angular contact ball
bearings of type range 72 or 73 (angular contact ball bearings with increased
axial fixation (see supplementary operating instructions)

The floating bearings are deep groove ball bearings or cylindrical roller
bearings. In case of deep groove ball bearings as floating bearings, the axial
play is compensated by means of compression springs.

The type of bearing is selected for direction and size of load (type of
construction, forces acting on the shaft) and therefore it should not be
changed. The permissible values of axial and radial forces may be taken from
the list of machines or may be inquired.

The machines should operate in only one type of construction as shown in the
rating plate, because another type of construction required perhaps further
measures in addition to a modification of the model of bearing. Always in this
case an inquiry in necessary.

The bearings should be re-lubricated (see “Maintenance”) if the time between
delivery and commissioning of the machines is more than 4 years, assuming
that they have been stored in favourable conditions (i.e. in a dry, dust and
vibration free room) or more than 2 years if they have been stored in
unfavourable conditions.

Maintenance

For the initial lubrication of bearings, a lubricating grease I0C Servogem-3 or
equivalent, with lithium soap as thickener and with mineral oil as basic oil as
usually used.

Besides the definition of grease, the re-greasing interval and the necessary
quantity are given on the data plate. Normally regularinterval is 4000 hours.

It is recommended that the re-greasing instructions be followed strictly.
Greases of different thickeners and basic oils reduces the quality and is
therefore to be avoided. Only in special cases should deviations be made from
the usual greasing, data. The re-greasing, intervals should be shortened, for
instance, if the machines are operated at coolant temperatures higher than
originally allowed for if corrosive vapours occur or extremely heavy
contamination is present.

Clean the grease nipple and press in the grease stipulated on the data plate
using a grease gun. At the same time shaft should be rotated in order to
distribute the new grease uniformly in the bearing. After re-greasing, the
bearing, temperature will rise by a few degrees and will drop to the normal
value when the grease has reached its normal service viscosity and the excess
grease has been forced out of the bearing.

The old grease from several re-greasing, operations gathers in the space inside
the outer bearing caps. Remove the old grease when overhauling the
machines.

For working on the locating bearing in the vertical position of the machine,
support the rotor.

It is recommended that new rolling bearings be installed as follow: heat the
ball bearings or the inner ring of the roller bearings in oil or air to a temperature
of approx. 80°Cand slip them onto the shaft. Heavy blows may damages the
bearings and must be avoided.

When installing single angular contact balls make sure that the broad shoulder
of the inner ring (and the narrow shoulder of the outer ring) in operation
position points upwards, i.e. in a direction opposite to that of the axial thrust.

Care must be taken during assembly to see that the sealing rings are fitted
properly.

When fitting shaft seal rings (V-rings), the correct axial position or the V-rings is
attained when the bearing cap end face and outside edge of the V-ring are
flush. Itis recommended using an appropriate assembly aid for this.

Before new felt sealing rings are fitted in to the bearing caps, they must first be
impregnated in not so high viscosity oil (lubricating oil 51517-C100) at 80°C
they should be dimensioned so that the shaft slides easily in, yet is also well
enclosed by them.

The table given at Appendix-I helps to trace and remove the causes of faults.

It is difficult to find the damages of bearings. In the case of doubt it is
recommended to renew the bearings.
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BEARING ARRANGEMENT DE

SLEEVE BEARINGS (BHEL DESIGN)

Sl. No. ITEMS
————————————— 4 H-COMPACT Frame 31., 35., 40. e
I 10 01 Outer Brg. Cap 1. Bearing cover 10. Tapper pin I
' 02 Inner Brg. Cap I
I - . I
7 2 03 s Flaey 2. OQilfilling plug 11. Hole for fixing bolt
8 04 Shaft Seal 3. Sightglass 12. Centering ring
I . —
N 05 Felt Seal 4. Top bearing shell 13. Oil drain screw
/ ///// 06 Circli
4 5/ // 5 .p 5. Bottom bearing  14. Thermometer well
= //// // o7 S shell
g/ 08 HEX Bolt 15. Oil-ring
6 09 Grease Nipple 6. Tapped hole for ) )
. insert sealing ring 16. Inner insert sealing
10 END-Shield ring
- 7. Bearing housing
17. Sealing cover
8. Sightglass ) )
18. Outerinsert sealing
BEARING ARRANGEMENT NDE sl. No. ITEMS 9. Jointbolt ring
H-COMPACT Frame 31., 35., 40.
01 Outer Brg. Cap
Y 02 Inner Brg. Cap
P 9 ; 03 Grease Flinger
04 Shaft Seal
7 ' 3
¢ ///7,/// 05 Felt Seal
// © . 06 Circlip
10 07 Ball Bearing
A 08 HEX Bolt
09 Grease Nipple
10 Spring
S GRS NN | E—— 11 END-Shield
HORIZONTAL BEARING ASSEMBLY
H-COMPACT Frame 45., 50., 56.

1. INNER BEARING CAP

2. OUTER BEARING CAP 1. OUTER BEARING CAP
2. INNER BEARING CAP

3. BEARING HOUSING

3. BEARING HOUSING

4. BALL BEARING

4.FLINGER
5. ROLLER BEARING
5. SPRING
6. CIRCLIP 6. SHAFT SEAL
7. GREASE FLINGER 7. FELT SEAL
8. FELT SEAL 8. CIRCLIP

9. GREASE NIPPLE

10. DEEP GROOVE BALL BEARING
11. ANGULAR CONTACT BEARING
12. LOCKING RING/NUT

13. DUST SEAL

9. SHAFT SEAL

10. SPRING

NON DRIVE END BEARING

DRIVE END BEARING

BOTTOM BEARING




CAUSED OF FAULTS AND REMEDY FOR BEARING CHAPTER 6

: CAUSES DEFECT REMEDY :
| G G G - !
| S |ceeAmne [ BEARINS DISMANTLING AND RE-ASSEMBLY PROCEDURE |
FELTSEALING | e, FIT RING INTO GROOVES OR
RINGPRESSING | v, REPLACE THEM 6.1 GENERAL
ONSHAFT | e,
T T ey — Before dismantling the motor, ensure the availability of crane facility of
FROMCOUPLING | adequate capacity, sufficient space and tools-tackles. For the purpose of de-
EXCESSIVEBELT | . REDUCE BELT TENSION threading the rotor, a mild steel pipe of minimum 10 mm wall thickness, ID
TENSION s suiting to accommodate motor shaft extension and length approximately
BEARING | CLEAN OR RENEW BEARING, equal to stator frame length, should be available. All loose fitments,
CONTAIMINATED | oo, INSPECT SEAL o .
accessories like RTDs, BTDs, dial type thermometers, space heater power
AMBIENT | USE SPECIAL HIGH TEMPERATURE H H H
evReRATURE | CREASE §upply conn_ectlons, coc_>|er blower motor power .supply connections, oil
HIGHERTHAN40C | cceee, inlet/outlet pipe connections and the cable terminations are to be removed /
LUBRICANT | s | e, LUBRICATE TO INSTRUCTION disconnected before dismantling the machine.
INSUFFICIENT | s | e
Removing the coupling half at drive end side is left to the choice of site
BEARING | e [ CHECK MOUNTING _ _ _ ) _ _
CANTED | CONDITION INSTALL OUTER engineer*. Since the fan is at drive end, this end can be slinged and the
RING WITH LIGHTER FIT dethreading pipe can be inserted at NDE side after carefully protecting both
WEOMIE || oo || somecmoce FIT BEARING WITH LARGER PLAY the shaft journals. Refer the longitudinal sectional arrangement of the
BEARINGPLAY [ o [ o . . : )
machine in sub-section 10 and the bearing assembly sketches in sub-section 5,
BEARING | s | e RENEW BEARING i H H H
corroned | e INSPECT SEALS study them carefully before attempting the dismantling of motor or bearing
assembly.
SCRATCHESON | | | e, RENEW BEARING
RACEWAYS | e *In case of motors with anti-friction bearings, DE bearing, end shield, fan and
SCORING | [ RENEW BEARING, air guide baffle can be removed only if he coupling half is removed.
............. AVOID VIBRATION WHILE AT
............. STAND STILL
6.2 SEQUENCE OF DISMANTLING
EXCEssive | INSTALL BEARING WITH SMALLER
PEARNGRLAY | PLAY Bearing assembly dismantling for oil lubricated sleeve bearing:
SLEEVE BEARINGS WITHOUT AXIAL LOCATION 1. Drain off oil from the sump of bearing housing bottom at DE and NDE. In
Bearing Maintenance includes case of forced oil lubrication system disconnect oil inlet and outlet
o Inspecting the parts subject to wear (bearing liner, oiling, sealing rings) flanges.

y Checking bearing insulation. 2. The bearing assembly consists of top and bottom half bearing housing

e  Checkingtheoil. and top and bottom bearing half shells (liners).

o Checking lubricating system for proper functioning and cooling.

. Checking bearing temperature. 3.  Removeall accessories like BTD and vibration monitoring probes etc.

o Oil change interval : Refer instruction plate on the bearings. 4. Before dismantling, proper match marking to be ensured between
a) For self ring lubricated bearings - 4000 hours. mechanical separable parts.

b) For bearings with external oil supply - 20000 hours. _ . _
5. Remove top half bearing housing and preserve the loose spacer labyrinth

« I » half rings.
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1. 7.5, 0.

6. Preserve all the dowel pins carefully in their own respective assembly
parts.

7. Removetop bearing sleeve top half.

8. Remove bottom half bearing sleeve after sliding it to top side. For this it is
necessary to centrally lift the rotor slightly by using soft slings. Gently
lower the rotor. Do not drop rotor abruptly. Preserve oil pick-up brass
rings carefully. Remove it by splitting if it is in two halves.

9. Remove the bottom bearing housing, if required.

10. Remove end shields through jacking holes by suitably supporting them
through asling.

Bearing assembly dismantling for grease lubricated antifriction bearings:
1. Remove all fasteners and take out outer bearing cap (OBC).
2. Unscrew Inner Bearing Cap fasteners.

3.  Carefully heat up grease flinger with a thin flame and remove by inserting
studs in two threaded holes or by hands after wearing heat-resistant
gloves.

4. Remove bearing housing through its jacking holes after carefully
supporting the shaft by a soft nylon sling.

5. Unscrew end shield bolts and remove the end shield by jacking.

6. Remove shrink fitted bearings with help of suitable hydraulic/mechanical
puller.

7. Removeinner bearing cap (IBC) by unscrewing its four long bolts.
6.3 DISMANTLING OF OTHER PARTS /ASSEMBLIES

. After dismantling of both side bearings, sling the rotor at both ends with
almost equal airgap on all sides i.e. parallel to stator bore.

e Removeinternal fan &air guide if required.

o Now therotor can be de-threaded by use of extension pipe suitably either
on DE or NDE. Utmost care must be taken that the stator end winding
does not come into physical contact with rotor due to movement of rotor
in slung position. De-threaded rotor should preferably be kept on
wooden logs or soft padded V- blocks.

o If required, rotor can be de-threaded partially or fully from DE side by
dismantling only NDE bearing and its assembly components. In this case
end shield of DE will be required to be unscrewed and jacked out from its
spigot. In this case, it is not necessary to dismantle NDE side antifriction
bearing fully. Dismantling of NDE end-shield and bearing housing along
with OBC will be sufficient.

o Protect the shaft journal face by enveloping the same with clean rag wool
cloth all around and tying with rope.

e Do not disturb / remove any of the balancing weights on radial internal
blower or on the balancing ring.

6.4 REASSEMBLY

Re-assembly of the motor is generally in reverse of the above respective
procedure.

Motor with anti-friction bearings:

Clean and insert inner bearing cap (IBC) beyond bearing resting shoulder on
shaft. Apply fresh grease on face of IBC to fill grease cavities.

Place all springs in blind holes of IBC & retain them in position by grease.
(springs will rest on mean dia of outer race.)

At the same time, ball bearing and roller brg inner-race to be heated to around
100° to 120°C by induction heating or in a clean oil bath. Now shrink ball brg
and inner-race of roller brg square to shaft. Apply fresh grease on accessible
face of ball bearing.

Roller bearing cage assy filled with grease can be separately pressed in the
housing.

Insert housing on to shaft. Align the IBC holes with holes of housing by suitably
supporting the shaft by a soft sling keeping grease in-let hole in bearing
housing on top. Use of guide ring avoids marks on inner race & rollers. Start
heating of grease flinger to about 100°to 120°C.

Now tighten the bearing housing by gradually tightening 4 to 6 bolts at
equally opposite location for uniform insertion of housing. At the same time
pull the IBC as near as possible and try to hold IBC with its specified longer bolts
and tighten the complete bearing assy.

Now ensure that housing to end shield is fully tight and no gap is left between
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faces. At this stage the rotor should be free to rotate if NDE bearing is also
assembled.

Inject grease to check grease path. Shrink grease flinger on to shaft. Insert
circlip in groove provided on shaft.

Ensure that circlip is fully seated in groove & there is no gap between flinger &
circlip. Unscrew all fixing bolts between bearing housing to end shield and
insert outer bearing cap (OBC). Now align the holes of OBC with hole of brg
housing and end shield and tighten all three items together.

Assemble the NDE bearing in same order. Springs and ball bearing are to be
omitted in NDE bearing assembly.

Motor with oil-lubricated sleeve bearings:

During re-assembly ensure that the metal to metal joints between bearing
housing and end shields and stator frame terminal box flanges faces and all
inspection covers are applied with non-hardening jointing compound as a
joint sealant to ensure Ingress Protection. The non-hardening jointing
compound should not contain silicon. It is also recommended to use this
sealing compound when inserting fastening bolts/screws.

«I»

The chart lists general faults due to electrical and mechanical factors. Bearing

CHAPTER 7

FAULT DIAGNOSIS CHART

faults are dealt with in the supplementary instructions for bearings.

FAULT, ELECTRICAL POSSIBLE CAUSE REMEDY
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AIR SUPPLY OBSTRUCTED, CHECK AIR PATH,
°® WRONG DIRECTION OF CHANGE FAN
ROTATION
° REVOLVING PARTS RUBBING ASCERTAINCAUSE, RE-ALIGN, RECTIFY
° ROTOR UNBALANCED UNCOUPLE ROTOR AND
REBALANCE
) UNBALANCED IN COUPLED REBALANCED COUPLED MACHINE
MACHINE
Y ROTOR OUT OF TRUE, DISCUSS WITH FACTORY
SHAFT DISTORTED
) ) MISALIGNMENT RE-ALIGN MACHINE, CHECK FOR
MISALIGNMENT WHEN HOT,
CHECK COUPLING
° ° INTERFERENCE FROM GEARING CHECK GEARING
® () RESONANCE FROM FOUNDATION | STIFFEN FOUNDATION AFTER
CONSULTING FACTORY
) ° CHANGE IN FOUNDATION ASCERTAIN CAUSE OF MACHINE
AND ELIMINATE,
RE-ALIGN MACHINE
° IMPULSES FROM COUPLED EXAMINE COUPLED MACHINE
MACHINE
() OVERLOAD REDUCE LOAD




CHAPTER 8

FAULT, ELECTRICAL POSSIBLE CAUSE REMEDY
_____________ [ c o B T
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= = E BB e |2 |4 For assembled but non-operative machines (without regular maintenance)
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s & 3|2 |525 [58]8 and machines not commissioned for a long time after assembly).
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5| 5| 5| E| E|ES|82|5E(2e
g g s| 2| 2|2 3 EE 25|82 The machines which are not to be taken in operation are to be properly
preserved for long duration. The purpose is to prevent condensation from
o | o ° ° OVERLOAD REDUCE LOADING . . L -
forming in the machine, i.e. keep relative air humidity below 70% and, where
° ONE SUPPLY OPEN necessary, make provision for heating and air circulation.
CIRCUITED CHECK SWITICHGEAR
AND SUPPLY .
o| o ONE SUPPLY PHASE | CIRCUIT Possible measures
OPEN CIRCUITED _ _ _ _ _
AFTER SWITCHING Pack machine moisture proof in sealed polyethylene folium. Place desiccant
or inside cover and month duration of application). Check desiccant and renew if
oo e OPEN CIRCUIT IN CHECK SWITICHGEAR necessary.
SECONDARY CIRCUIT [SUPPLY CIRCUIT AND
STARTER In less critical areas (e.g. storage in warehouses) switch on anti-condensation
LOW SYSTEM heating or blow a constant stream of warm air through the machine by means
VOLTAGE; of fan heater. Apply a coat of anti-corrosion agent (e.g. Tectyl 506) to all bright
HIGH FREQUENCY | CORRECT : :
SYSTEM surfaces outside the bearings.
LOW SYSTEM CONDITION _ _ _
VOLTAGE; If the rotor contains components (e.g. end bells) made of material subject to
o stress corrosion cracking (if necessary check with manufacturer), these must
o | o STATOR WINDING CHECK WINDING be protected properly as instructed by manufacturer.
INCORRECTLY CONNECTION
CONNECTED In case of oil lubricated sleeve bearings , drain oil from bearings. Open sleeve
o | o INTER-TURN OR bearings .Coat the bearing parts and journals of the shaft with anti-corrosion
PHASE SHORT MEASURE WINDING agent (e.g. Tectyl 506). Remove bearing shells for this purpose (uncouple the
CIRCUIT IN STATOR | RESISTANCE AND L . . .
WINDING INSULATION RESISTANCE. machine if necessary) and refit after coating. Close bearings.
REPAIR
o| o INTER-TURN OR AFTER CONSULTING Follow the manufacturer's recommendations concerning preservation of
PHASE SHORT FACTORY : :
CIRCUIT IN ROTOR rolling contact bearings.
WINDING : . . . : :
Rotors equipped with rolling contact bearings must be locked radially or axially
L L fhrég;iicm glc_I)F\J(r:\:(Ecnom to prevent the rotor from being damaged by vibration. Spare machines must
CONNECTED be keptin a place not exposed to vibration.
° RESISTANCE OF FRIST | CHECK ELECTROLYTE Apply a coat of anti-corrosion agent (e.g.Tectyl 506) to all bright surface e.g.
STARTER STEP TOO | COMPOSITION, counlinas
LOW, FLAH OVER IN | INSULATION RESISTANCE plings.
LIQUID STARTER OF STARTER ACCORDING _ _ _ _ o _
TO THE INSTRUCTIONS Fill backstops with anti-corrosion oil (like Shell-Ensis 152).
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1. 7.5, 0.

Remove oil lines. If necessary, clean and coat inside with oil-soluble anti-
corrosion agent (e.g.Tectyl 472). Carefully seal open pipe ends.

Clean cooler pipes and chambers. Fill clean cooler with mixture of water, anti-
freeze and anti-corrosion agent. The composition of the mixture should be
suited to the local climatic conditions.

Carefully remove all brushes from the brush boxes and secure them to their
boxes with the pressure fingers.

Smear acid-free Vaseline like shell 8422, on steel slip ring contact surfaces and
cover with polyethylene folium.

Keep a list of preservation measures that have been taken. The effectiveness of
these measures should be checked by qualified staff at reqular intervals. If any
deterioration is noticed, remedy this immediately and remove any perceptible
corrosion and other damage.

Reactivating

Commissioning of machine or restarting of a machine after a period of
shutdown can only be taken up after the preservation agents have been
removed. Restore the machine to its machine condition and make everything
ready for commissioning. Before starting the machine, carry out all pertinent
operations described in "Commissioning and shutting down".

«I»
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CHAPTER 9

SAFETY PRECAUTIONS

When operating the motor, the following basic safety precautions must
be observed.

No work shall be carried on running motor.

In order to carry out any work on motor or driven unit, the motor must be
disconnected from the mains and fool proof protection be provided to
avoid any possibility of accidental switching on of the motor or of rotor
revolving from the driven end side.

Motor frame, main terminal box and sheath armour of the cable must be
reliably earthed.

Rotating parts such as driving end of the motor shaft or coupling must be
provided with a trustworthy guard to protect the servicing personnel or
people passing close by.

If the feeding cables are to be disconnected from the motor, the cables
ends must be short circuited.

When working on high voltage starting equipment, all safety rules
pertaining to high voltageinstallation should be observed.

When handling the motor or sub assemblies, it is necessary to take all
the safety precautions, a few of which are listed below.

All lifting equipment and attachments should be in good condition,
tested and properly selected.

Ascertain the weight of the load prior to lifting it and remove all loose
itemslying onit.

When lifting the motor and other parts by the lifting bars, hooks of eye
bolts, these should be carefully examined.

Put padding of soft materials at places where the slings touch the stator
frame.

All manipulation should be done carefully without jerks.

While handling the rotor, the followings must be strictly observed.
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3.1 Do notlet the ropestouch thejournal surface of the shaft.

3.2 While lifting the motor do not apply force to the parts of the shaft
between the extreme ends up to the surfaces under, the bearings
including journals.

3.3 Do notsupport the motoron rotor overhang and fans.

3.4 Do notsupportthe motor on parts of the shaft between the extreme ends
up to the surfaces under the bearing including journals.

3.5 Anyequipment connected/coupled on the NDE- side the motor, provided
with bearing insulation, must be thoroughly, insulated from
machine/earth to prevent flow of shaft current in the motor.

3.6 In no case shall any part of rotor touch the winding overhang during
insertion or removal of rotor from stator. It is desirable to cover the
winding overhangs on both the ends by thick presspahn or leartheroid or
Elephantide paper as a protection.

NOTE : The safety precautions mentioned in the modules, should also be
followed while attending to motor sub-assembly.

«I»

CHAPTER 10

ENVIRONMENTAL GUIDE LINES
Environmental Guide Lines

SAFE DISPOSAL OF AC MACHINES ITEMS
(After expiry of useful life)

BHEL has adopted an Environmental Policy and pledged to fulfill its
responsibility of protecting and conserving the environment on account of its
product.

Items/materials of AC machines, served their useful life are to be disposed off
in an environment friendly way to protect our resources and control,
environmental pollution. ("Guidelines furnished below lead to a long way in
planning activity for scrapping the above effectively in an echo-friendly
manner.

AC machines are basically manufactured by using the following:
01- Metals.

02- Non Metals

03- Lubricating oils.

These items should be disposed off/recycled/re-used as per current
environmental laws of the Country.

METALS (Structural Steel, Copper, Aluminum etc.) :
These may be sold as scrap metal for recycling and re-use.

NON METALS (Insulating Materials (Mica, Glass, Nomex, Epoxy/ PolysterlSilicone
based bonding materials), Rubber (Synthetic/ Natural) Grease etc.) :

Big pieces & useable lengths of insulating materials may be salvaged for re-
using as insulation in smaller & lower voltage rating electrical equipment.
Materials unfit for economic salvaging, should be stored in an isolated space
for further safe disposal.

LUBRICATION OILS :

Oils should be recycled after cleaning and when become unserviceable, may be
disposed off to refiners for lower end use as low-grade lubricating oil.

«I»
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LIST OF RECOMMENDED SPARES

CHAPTER 11

When ordering spare parts, please state the type and serial number of the
machine as shown on the rating plate , data plate and at the Drive-end shaft
facein addition to the exact designations of the parts required.

A - For all machines

Type of | Assembly Type Items Quantity | Style/
Machine Name Drawing
Number
Neutral Neutral Neutral connector One
side terminal box
Terminal PSTB type
box
NTB suitable Bushing / Insulator One set
for CT
mounting used
without CT
Instruments | Bearing Rigid stem type One
temperature -
detector-PT-100 Capillary type One
Air Rigid stem type One
temperature -
detector if provided Capillary type One
Space heaters Plug in heaters One set
Heaters for IL One set
type motors
Dial Rigid stem type One
thermometer
for bearing Capillary type One
B - Only for vertical motors
(in place of bearings as called in section A)
Type of | Assembly Type Items Quantity | Style/
Machine Name Drawing
Number
Vertical Bearing Antifriction Top Angular One
Machine Contact Ball bearing
Bottom Ball bearing One
Outer Rubber seals One each
(DE and NDE)
Inner Felt seals One each

(DE and NDE)

Type of | Assembly Type Items Quantity | Style/
Machine Name Drawing
Number
SCIM Bearing Antifriction Ball bearing - DE One
1LA4 (See 'B'
for Roller bearing - DE One
vertical -
motors) Roller bearing - NDE One
Outer Rubber Seals One each
(DE and NDE)
Inner Felt Seals One each
(DE and NDE)
Journal Bearing bush - DE One
Bearing bush - NDE One
Sealing ring - DE and One set
NDE each
Oil ring - DE and NDE One each
Line side Phase Connector One set
Terminal segregated box )
box with direct Joint box One set
termination Desiccators One set
Phase Connector One set
segregated
cemfingl e Insulator One set
i (e Tail lead One set
Joint box One set
Desiccators One set
Phase Connector One set
separated
terminal box Joint box One set
Terminal bushing One set
Insulator One set
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BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL
A.C. MACHINES ENGINEERING DIVISION

MOTOR TECHNICAL DATA (Rev 01)

Sheet No. 1of 9

CUSTOMER:
PROJECT WO NO. 43113A415-61 & spare if any.
TD Date 11.09.24 rev00, 22.11.24 rev01 NTPC DOC NO.

Note 1: Data given below is subject to tolerance as per IEC-60034 unless specified otherwise as '*' for which

the data is guaranteed.
1. GENERAL
(i) Manufacturer
(i) Equipment driven by motor
(iii) Motor type
(iv) Country of origin
(v) Quantity
2. DESIGN AND PERFORMANCE DATA
(i) Frame Size
(i) Type of duty

(iii) Type of enclosure, Method of
Cooling, Degree of Protection

(iv) Applicable standard to which
motor generally conforms
(v) Type of mounting

(vi) Direction of rotation viewed
from driving end.

(vii) Standard continuous rating
at 40°C ambient temp.(kW)

(viii) a) Derated rating for specified
normal condition i.e., ambient
temperature of 50°C (kW)

(ix) Rated voltage (Volts)/

Rated Frequency (Hz)

(x) Permissible variation of

(a) Voltage (%)

(b) Frequency (%)

(c) Combined voltage and
frequency

(xi) Minimum permissible starting voltage (%)

(xii) Rated speed at rated voltage
and frequency (rpm)

(xiii) At rated voltage and frequency

(a) Full load current (A)

1.

(i) BHEL, BHOPAL

(ii) COMPRESSOR

(iii) SCIM

(iv) INDIA

(v) 07 Nos. + Spare (as per contract)
2.

(1) 1LA4400-4

(i1) S1 (CONTINUOUS)

(iii) TEFC/IC411/1P55
AS PER IEC: 60034-5

(iv) IEC-60034
(v) B35(Foot cum Flange)

(vi) Bi directional

(vii) 520

(viii) 490

(ix) 3300/ 50
(x)

(@) + 6%

(b) +3 -5%
(c) 10 % (Abs.)
(xi) 85 %

(xii) 1485

(xiii)

(a) 105
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BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL
A.C. MACHINES ENGINEERING DIVISION

MOTOR TECHNICAL DATA (Rev 01)

(b) No load current (A)

(xiv) Power Factor at

(xv)

(a) 100% load
(b) 75% load
(¢) 50% load
(d) No load
(e) Starting

Efficiency (%) at rated voltage
and frequency at

(a) 100% load
(b) 75% load

(¢) 50% load

(xvi) Starting current (%) at

(xvii) Starting time with min. Permissible voltage.

(xviii)Safe stall time with 100% / 106 % rated voltage

(a) 100% Voltage
(b) Minimum starting Voltage

(a) Without driven equipment coupled
(b) With driven equipment coupled

(a) From hot condition
(b) From cold condition

(xix) Torque at (in % / Nm)

(xx)

(a) Starting (at minimum permissible voltage)

(b) Pull up at 100% Voltage
(c) Pull out at 100% Voltage
(d) Rated load (Nm) at 100 % Voltage
(e) Minimum Accelerating Torque
at 85 % RV)
Stator winding resistance per
phase (ohms) ref. to 20°C.

(b) 28
(xiv)

(a) 0.86
(b) 0.82
(©) 0.75
(d) 0.04
(e) 0.154

(xv)

(a) 95.0
(b) 94.5
(c)93.5
(xvi)

(a) 600 % FLC (+20% tolerance)
(b) 510 AT 85 % RV

(at 85% of RV)

(a)1.0s
®)3.7s

(xviii)
(a)20s/ 18 s
(b)26s/23s

(xix)

(a) 38 /1199

(b) 60/ 1892

(c) 210/ 6624
(d) 3154

(e) 788.5 Nm

(xxi) Flywheel Moment of motor/load (kg-m2) (GD2) (xxi) 46.4/82.16

(xxii) No. of Permissible Starts from Hot/cold Condition (xxii) 3/4

(xxiii)Locked Rotor KV A Input (at Rated Voltage)

(xxiv)Locked Rotor kVA / Rated kW

(xxv) Vibration at No Load (Brg.Housing)

(a) Velocity (mm/s)

(xxiii) 4321

Sheet No. 2 of 9

(xx) 0.106 (+ 5% tolerance between data sheet value and tested vale)

(xxiv) 8.81 (Maximum without any further tolerance)

(a) 2.3 (rms) as per IEC:60034-14



A.C. MACHINES ENGINEERING DIVISION

ﬁ BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL

MOTOR TECHNICAL DATA (Rev 01)

(b) Displacement (microns)
(xxvi)Noise Level at No Load

3. CONSTRUCTIONAL FEATURES
(i) Stator winding Insulation
(a) Class & type
(b) Tropicalised (Yes/No)
(c) Temperature rise over specified
ambient of 50°C (°C)
(d) Method of temp. Measurement
(e) Stator winding connection
(f) No. of terminals brought out
(i1) Type of terminal box for
(a) Stator leads
(b) Space heater
(c) Temperature detectors
(d) Instrument switches etc.
(ii1) For main terminal box
(a) Location (from DE)
(b) Entry of cables
(c) Recommended cable size
(Runs/cores/x-section mm?/ material)
(d) Fault level (kA)/ Duration (s)
(iv)For Bearing
(a) Type
(b) Manufacturer
(c¢) Recommended lubricant
(d) Guaranteed Life in Hrs.
(e) Lubrication Type
(f) Whether Dial Type Thermometer Provided
(v)Type of cooler (CACA/CACW)
(vi)Cooling water requirement for CACW motors
(a) Quantity required
(b) Maximum permissible inlet
water temperature (°C)
(c) Pressure of water at inlet to coolers
(d) Outlet temperature of water
at full load (anticipated value)

(vii))Weight of

(a) Motor Stator (kg)

(b) Motor rotor (kg)

(c) Cooler (kg)

(d) Total weight (kg)

(ix) Max. Perm. Temp. of Rotor

*Temperature rise shall be limited to class B only.
(x) Temp.Rise of Rotor during I Start

(xi) Temp.Rise of Rotor during IT Start

(xii) Surge Withstand Voltage (Stator winding)
(a) 0.3/ 3 Microsecond Surge (kVp)
(b) 1.2/ 50 Microsecond Surge (kVp)

(b) 37 (rms) as per IEC:60034-14
(xxvi) 85dB AT 1 m

3.
@

@;“&@ﬁ;\%
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(a) F*/ VACUUM PRESSURE IMPREGNATED

(b) YES
()70

(d) BY RESISTANCE

(e) STAR

Ho6

(ii)

(a) PHASE SEPARATED T.B.
(b) CAST

(c) FABRICATED

(d) FABRICATED

(iii)

(a) RHS

(b) BOTTOM OF TB

() IR X 3C X 150 sq. mm.

(d)43.7/0.25

(iv)

(a) ANTIFRICTION

(b) NTPC APPROVED VENDOR
(c) IOC SERVOGEM-3/EQV. GREASE
(d) 40000 Hrs.

(e) SELF

(f) NO

(v) NA

(vi)

(a) NA

(b) NA

(c) NA
(d) NA

(vii)

(a) 3200
(b) 950
(c) NA

(d) 4150
(ix) 350°C

(x) 15°C
(xi) 30°C

(xii) As per IEC: 60034-15
(a)11.8
(b) 18.2
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BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL

A.C. MACHINES ENGINEERING DIVISION
MOTOR TECHNICAL DATA (Rev 01)

4.00 LIST OF ACCESSORIES

4.01 RTDs for winding (Type/Nos/Leads
/location/make/Res. at 0°C)

4.02 RTDs for bearing (Type/Nos./Leads
/location/make/Res. at 0°C)

4.03.01 RTDs for Hot Air (Type/No/Leads)
4.03.02 RTDs for Cold Air (Type/No/Leads)

4.04  Space Heaters
4.04.01 Nos.

4.04.02 Power (watts)
4.04.03 Supply Voltage
4.04.04 Location

4.05  Stator Terminal Box
4.05.01 Type
4.05.02 Fault Level (kA)
4.05.03 Fault Level duration (s)
4.06 Neutral TB
4.07  Current Transformers
4.07.01 Nos.
4.07.02 Ratio
4.07.03 Accuracy Class
4.07.04 Vk (V)/Rct
4.07.05 Exciting Current
4.08  Dial Type Thermometer (Type/make
Accuracy/ Connection Type & size
4.08.01For Bearings (Nos.)
4.08.02For Air Temp (Nos.) a. Hot Air

b. Cold Air
4.08.03Contact Rating
4.08.04Range
4.08.05Supply Voltage

4.09 Rotor Terminal Box

4.10 TBs for RTDs, BTDs & Space Heater

4.11  Sole Plate

4.12  Foundation & Anchoring bolts
4.13 Base Frame

4.14  Speed Switch

4.14.01 Supply Voltage

4.15 Insulation of Bearing

Sheet No. 4 of 9

: PT100 SIMPLEX /12/3

Between Coil Sides in slots/
Project specific approved vendor./ 100 Ohms

: PT100 DUPLEX/ 6/ 4

In Bearing Housing/
Project specific approved vendor./ 100 Ohms

: NA
: NA

: YES

)

: 630 EACH, TOTAL 315

: 1 PH. 230VAC

: BELOW THE WINDING OVERHANG

IN STATOR FRAME

: PHASE SEPARATED T.B.
. 43.7kA, S00MVA

. 0.25s

: PHASE SEPARATED T.B.

: NA

:NA
: YES
:NA
: YES
:NO
:NO
:NA

:NO
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4.16  Forced Oil lubrication :NA
4.17 Oil level Indicator :NA
4.18 Noise Reducer :NO
4.19 Water flow Indicator :NA
4.19.01No/Contact Rating :NA
4.20 Water leakage detector :NA
421 Tachogenerator :NA
4.22 Grounding Pads
4.22.01No & Size on motor body 12,30 Tk X50 wide, M12
4.22.02Nos on Terminal Box 12
4.23 Vibration Pads :Yes
4.23.01Nos & Size : 2, 16X30X30 mm cube
4.23.02Location : AT DE AND NDE ENDSHIELD. (REFER OGA FOR
DETAILS)
4.24 Paint Shade :RAL 5012
4.26 General Arrangement Drg. No.
4.27 Size and Weight of shipment (Approx.) : Size: 2220mm X 1450mm X 1030 mm & Weight: 4150 kg.

4.28 AIR COMPRESSOR DRG NO: 9587-001-102-PVM-U-027

4.29 ALARM AND TRIP SETTINGS:

TEMPERATURE LIMITS: -
Maximum Setting Maximum Setting
for Bearings(antifriction) for stator Windings
Alaram: T +5 °C 85 °C 125°C
Trip: T+10°C 90 °C 130°C

Where “T” is the operating Temperature.
VIBRATION LIMITS: -

ALARAM:- 4.5 mm/sec(rms) or 57 Micron(rms)
TRIP :- 7.1 mm/sec(rms) or 90 Micron ( rms)

5.00 LIST OF CURVES

5.01 Thermal Withstand Characteristics :43113-61 /01
5.02 Torque & Current Vs Speed Curves :43113-61 /02
5.03 Speed & Current Vs Time Curves :43113-61 /03
5.04 Efficiency & PF Vs Load Curves 143113-61 /04
5.05 Negative Sequence Curve :43113-61 /05

5.06 RTD/BTD Calibration Curve :43113-61 /06
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Thermal Withstand Curves
Rating : 490KW, 3300V, 4P, TEFC, Cage Rotor Asyn. Motor.

W.O.No. : 43113A415-61

Hﬂ[l Frame  : 1LA4400-4

Customer :
100000
Rated Current = 105 Amps. =
Themal Withstand Time at .
__ 10000 i Rated Voltage & Frequency =
8‘ 3 :Hot =20.0 Secs=
L :Cold =26,0 Secs.|
g 1000
": “\ eV ithstand Time(Hot)
'g RN = —a—Withstand Time(cold)
© 100 Ty
—
"
= —
s ]
10
1
1 4
. 2 5 8 6 7 AME DIVISION
Curve No. 43113-15-01 Motor Current(p.u.)
T Torque & Current Vs Speed Curves
”ﬂ" Rating  : 490KW, 3300V, 4 P, TEFC, Cage Rotor Asyn. Motor.
Frame : 1LA4400-4
W.O.No. : 43113A415-61
Customer : = T orque (100%RV)
Rated Torque =321.5 kg-m > TorqueB5%RV)
Rated Current=105 A =—+—Load Torque
e T Orgque (106%RV)
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MOTOR TECHNICAL DATA (Rev 01)
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm.

| ‘ON' MOTOR FITMENTS
298 00 20¢ & DN
() TERMINAL BOXES FOR :
( 1 — STATOR
Mf 34020048621
m | / LIFTING EYE AT 2 DIAGONALLY 2 — ETD’S+BTD'S (2NO’S)
V4 OPPOSITE POINT GREASE INLET 34020048621
@W zmmmo‘|/ 1450 3 — SPACE HEATERS
D,(U lf GREASE INLET ~705 wmﬁﬁ» GREASE INLET 20 “ D\\ 70 e o
g 1 8100 4 — NEUTRAL POINT
£ 2 FOR DE BRG. | p 2 \..o_\m\zum BRG. ” 2 5 3 N@ 34020048621
9 E 4 % () TEMPERATURE SENSORS
Sul g _ L
5 Flaog " ' (A) WDG. RTD’S 12 Nos.
g g %9 o 82 A, 8-HoLEs, 926 |l £ i 3—-WIRES PT.TYPE, 100
s 2| & N EE i SPACED AS SHOWN ! AT 0°C (SIMPLEX)
z = T 29 o 1Ll 2
[ o = -
m g X 2 s & - i P (B) BEARING RTD’S 6 Nos.
g » - I _, 40 w,. 4—WIRES PT.TYPE, 100
£, 116 r- o AT O°C (DUPLEX)
L 3 ! ! S |
] 5 S| w () OTHERS
- % SECTION—-AA Ai 3_| N _ ) / N SPACE HEATERS 2 NOS-
H oz i - TOTAL POWER 315 WATTS
g~ w_mw_ e _ao ( 630 WATTS EACH)
I DE I NDE +2.0 240 VOLTS, 50 Hz AT D.E.
¥ g — | 26015 244 _ 112042.5 _ BRATION_PAD ! wm%uo _
o &8 | 1320 1 16x30x30 (V) FAN — BI—-DIRECTIONAL
2 _ ~680
g B (V) VIBRATION PADS
g & VIEW—X 2NO’S EACH DE & NDE
2 g A 7 o (16X30X30)
E Q (V1) FONDATION BOLT
g 3 TECHNICAL  DATA # NOS: M30 X 1000
& #[ patnG 490 kW S o \|_|| Mo X1
£ 2| SPEED (SWN) 1485 rpm o 2 o S 70 DEEP
E p 30 TK x 50 WIDE o 8 Y 8
2 2 | VOLTAGE 3 PHASE 50 Hz 3300 VOLTS TR NS N
2 v [FULL LOAD AMP STATOR 105 AMP (L / EARTHING CONDUCTOR L el Pat 750
10,30
APPROX WEIGHT OF MOTOR 4150 kg [ 1 /@AWUQf
APPROX. WEIGHT OF ROTOR 950 kg ‘Q\n_n & M6 X 1
35 o y |,/ 70 DEEP
m GD2 OF MOTOR 46.4  kgm2 U 8 SECTION-88 195 N
N
X | MAX. FOUNDATION LOADING | 47 N UPWARDS DETAIL—X
S | (aLrERNATING) PER MOTOR DETAIL OF EARTHING ARRGT. NOTEL: SLOT (30t5x3 0EER) 1S PROVDED 150
Q 4 87 kN DNWARDS FOR KEY PHASOR SIGNAL
§ 8| LONCITUDINAL SIDE VIEW—Z VIBRATION PADS (X&)
L DE 6228C3
. NDE 6224C3 ADDITIONAL INFORMATICN TYPE OF PRODUCT ' SQ. CAGE INDUCTION MOTOR DRIVE : COMPRESSOR
& SERVOGEM—-3 OF IoC W.0. 43113A415-61
LUBRICATION: GREASE OR EQUIVALENT
DIRECTION OF ROTATION B/—-DIRECTIONAL
w| VIEWED FROM DE DISTRIBUTION OF PRINTS RN NAME wHM‘. DATE  [nn or
F MGS —Sd— 10.09.24| VR
3 AME—1  TEX(MM)—1 BHARAT HEAVY ELECTRICALS LTD.
= | PAINT SHADE SPECIFICATION | RAL 5012 CHD. —Sd—
g IMM-3  TFX—1 BHOPAL Mes 10.09.24
I APPD MGS —Sd— 10.09.24
REV. DATE |ALTERED. REV( DATE [ALTERED. REV| DATE [ALTD. R/ =5d= Ipepy _[GRADE OF SCALE WEIGHT(Kg) | REF. TO ASSY. DRG. men (No. OF
CHECKED. CHECKED. o1 | 23.11.24 |CHKD. MGS _ —Sd— AME UN. THL NO. | ITEMS
APPROVED. APPROVED. " “" |APPD._MG5 ___sg—  |cope 404 Ez. c ' NTS
g FOUNDATION BOLT PROVIDED. TITLE t 817 DRAWING NO. e mmmﬂ
& OUTLINE GENERAL ARRGT. i 3 402 00 48627 |o1
z 1LA4400—4, TEFC, IPSS SHEET NO. 07 NO. OF SHEETS (06




FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)

,, | Z99+00Z0%S  "ON'9¥Qd TABLE OF FITTINGS
)| 280 SL.NO. DESCRIPTION MATERIAL
— 520 4 13 7 TERMINAL_BOX STEEL
g / 2 | w ** | STL. WITH FRP_LINING
D.fm | 2 3| JOINT Box FRP_MOULDING
o 6 4| CASKET NEOPRENE RUBBER
mﬁ {19 z_z_cz_zom 5 | GASKET NEOPRENE RUBBER
\ m%x o 84 13 _rm>x> 6 GASKET NEOPRENE_RUBBER
o YA M 10 7 | GASKET NEOPRENE _RUBBER
S| o5 N 8 | SEALING PIATE BAKELITE_PAPER BOARD
£ ¢ 14 11,12 9 | GROMMET NEOPRENE RUBBER
g o - - = 10_| GLAND PART NYLON
(g 9 19 11| FERRULE FOR STATOR CABLE COPPER
T o 13- 12_| FILER PIN STEEL
g5 13_| GLAND BUSH SYNTHETIC RUBBER
I m ~ | 280 14 | SPLIT WASHER BAKELITE FABRIC _BOARD
54 - 0 15 | DESICCATOR ASSY
E N 7 mJ N 16 | 0 SEAL SYNTHETIC RUBBER
ak| 18 | 7125 4, L-15,16,17 17_|_RETAINING BUSH STEEL
5z > 7 . 1 | TUB-SOCKET(FOR 14 ) FOR EARTHING
> 3 | e EARTHING PAD (FOR MS FLAT) COPPER
m Z mn, 7 19 | TERMINAL CONNECTOR BRASS
gz Q 20 | BOTTOM CLAMP [EPOXY GLASS MAT LAMINATED SHEET]
g < 21 21 | TOP CLAMP [EPOXY GLASS MAT LAMINATED SHEET
whb ol o ® 22| _TRIFURCATING BOX STEEL
L Rl Q &) 23 | EXPLOSIVE VENT(RELIEF VENT) BAKELITE_BOARD
@2 A 24| DOUBLE COMP._TYPE CABLE GALND | BRASS NICKEL PLATED
Za / N 25 | BOLT M16 WITH LOCKING PLATE | STEEL
£° Q) 26 | EARTHING PAD STEEL
g g . 20 27 | _GLAND PIATE STEEL (67AK)
o o
4] M _& ) ' / * BHEL TO FIT CRIMPING TYPE CABLE LUG TO SUIT HIS CABLE.
E o ~ *+ INSIDE FACE OF THE TREML BOX LID COVER /S PROVIDED WITH FRP
3 W ! . DOUGH MOULDING OF HIGH TRACKING INDEX.
> i\
3t 135 NOTES :—
=
8 A\
2 23 i 1. MATERIALS FOR XLPE CABLE TERMINATION KIT INCLUDING CRIMPING TYPE TERMINAL
e IN BHEL BHOPAL SCOPE.
w2 CABLE 2. THIS TERML.BOX SUITABLE FOR CABLE TERMINATION KITS OF M/S MAHINDRA
K & 3
BB score 24 s oS & S MACTAGRS
. mmm g — g
VIEW WITH COVER REMOVED / NOTE 2 4. CABLE SIZE-1RX3CX150SQMM , TB FAULT LEVEL—43.7KA/500MVA FOR 0.25SEC.
i
27
e}
=z
a MAIN TERML BOX NEUTRAL POINT BOX
b Ut v wi Ut v1 wi
['4 . .
nw Aw mv THIS DRAWING IS SAME AS DRG. NO. CEE42 G 005 TESTED AND CERTIFIED BY CPRI BHPOAL AND
" g 00 _ _ APPROVED BY NTPC. THIS TERMINAL BOX IS SUITABLE FOR FAULT LEVEL OF 500 MVA AT 6.6KV, 0.25 SEC.
i
| bouBLE comPrRESSION . U20Vv20W2 . STATUS OF DRAWING (FTTETT) NAME SIGN DATE  [NO.OF
& |TYPE CABLE GLAND BHARAT HEAVY ELECTRICALS LTD. |orn| MGS —-Sd— [10.09.24 | VAR
Z (BRASS NICKEL PLATED) Uz v2 W2 TM 402 DISTRIBUTION OF PRINTS [E] BHOPAL cxo | MGS —sd— |10.09.24
? AME — 1 APPD| MGS —sd— [10.09.24
REV) DATE | ALTERED REV) DATE  |ALTERED REV| DATE [ALTERED RJ _ —S0— |, UNTOL.DIMS.GR. SCALE WEIGHT(K.G.) | REF. TO ASSY. DRG. ITEM  [No.OF
CHECKED CHECKED 01 |23.71.24 [CHECKED MGS— —Sg— AME No. | ITEMS
. APPROVED APPROVED -~ “" [APPROVED MGS — —Sd—| aope
g 104
=z
NOTE—4 ADDED. TITLE
13 DRAWING NO.
5 PHASE SEPARATED TERMINAL BOX FOR REV.
& DIRECT TERMINATION WITH XLPE 340200456217 01
z CABLE UPTO 240MM.SQ.MAX SHEET No. 02 _|NO. OF SHEETS 06




FIRST ANGLE PROJECTION
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UNDER ARMOUR
CABLE 0/D

TABLE OF FITTINGS
INNER RING IT.NO, DESCRIPTION MATERIAL
HOUSING 1 |Bopy CAST IRON/FAB
INNER RUBBER | 2 |COVER CAST IRON/FAB
RING 3 |EARTHING TERMINAL |ASSY—STEEL
GLAND 4 |GLAND PLATE STEEL
BoDY 5 |GLAND PLATE GASKET|NEOPRENE RUBBER
INNER CONE 6 |GLAND ASSY—BRASS NICKEL PLATED
ASSY—FLAME RETARDANT MATERIAL
OUTER CONE 7 |TERMINAL BLOCK WITH INBUILT TERMINALS

OUTER RING HSG

OUTER RUBBER
RING

g 3 3710 , 140 ﬁ 5
7 ~
@/ﬁ ® , /@ | @\
o y . @ N
00000000 S 7k
[ Z
N 00000000 L = | /) CABLE 0/
M N i DOUBLE COMPRESSION
H— - - —H o T N TYPE CABLE GLAND
) — S (BRASS NICKEL PLATED)
Q
()
NP RN
240 5
_ INO.
FOR BHEL USE
FOR CUSTOMER USE (3/4ET)

(ns4" ET)

NOTES: =

VIEW FROM—-Z

WITH COVER REMOVED

1. MINIMUM CLEARANCE BETWEEN TERMINAL

TO TERMINAL

4 mm.
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CONNECTION DIAGRAM FOR 12 NOS. 3—WIRE WINDING ETDS.
(SIMPLEX TYPE)

(WITH 1—-SHORTED & 1

—SPARE TERML. AFTER EACH

g 2. MINIMUM GLEARANCE BETWEEN TERMINAL 3-WIRE TERML+20%SPARE TERMLS.)
& TO EARTH 10 mm.
m. 3. CURRENT RATING FOR TERMINALS IS (MAX);
W a) 10 AMP FOR Al CONDUCTOR AT 50°C. ADDITIONAL INFORMATION
b) 18 AMP FOR Cu CONDUCTOR AT 50°C.
m 4. DEGREE OF PROTECTION — [P55. STATUS OF DRAWING NAME SIGN DATE NO.OF
o BHARAT HEAVY ELECTRICALS LTD. |orn MGS —Sd— [10.09.24 | VAR
3 DISTRIBUTION OF PRINTS s
m AME — 1 BHOPAL CKD MGS 10.09.24
@ APPD MGS _Sd— |10.09.24
REV, DATE  [ALTERED REV] DATE |ALTERED REV) DATE |ALTERED — DEPT. UNTOL.DIMS.GR. SCALE WEIGHT(K.G.) | REF. TO ASSY. DRG. ITEM  |NO.OF
CHECKED CHECKED CHECKED — AME m@ No. | imEMS
APPROVED APPROVED [APPROVED —
g CODE 404 NTS
. TMLE DRAWING NO. REV.
S AUXILIARY TERMINAL BOX 34020048691 00
: FOR ETDS
= SHEET NO. 03 [NO. OF SHEETS 06




FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)

TABLE OF FITTINGS
/ Z :
C98700c07E "ON oNmwia /mno) DESCRIPTION MATERIAL
= 65 UNDER ASMOUR o1 |BoDY CAST IRON
Q! A 7 | oreck nr 02 |cover CAST IRON
&\ - / 03 |EARTHING TERMINAL | ASSY
94 e
‘ mm / ¢ t - \ \ — B e ruseee 04 |GLAND PLATE STEEL
o V _ N X X 2 (= W nc
LY ! EN & T TR N auw 05 |GLAND PLATE GASKET|NEOPRENE RUBBER
7% % 0 N2 = =947 VB — e cone 06 |GLAND (DETACHABLE) | ASSY
38 @@m@m & X / \ 4,\\\“ ourER cone 07 |TERMINAL BLOCK | ASSY
Z W 7 OUTER RING HSG|
W m | T 6 . OUTER RUBBER
M w T 1 Ul ] i RING o _
s 5 21 |@llelle]le] G o s ]
5 4 o T A A S DOUBLE COMPRESSION |
cE T | | ] _ ol | _ _ -
i[O — S ele -8 TN T s o0 e, _ |
- 5 5 Tl 7
5 5 ; == [
m z T} __ % - - [ JR—
:: & 3 & EER
b > T -/ K it B |§\|U.A,w
m N _ B ! / ) CONNECTION DIAGRAM
g m Lhm_// ) . NOTES: — FOR SPACE HEATERS
2s 58 “E/4TET)
z 8 20 5 1. MINIMUM CLEARANCE BETWEEN TERMINAL
g TO TERMINAL = 10 mm.
55 A 6
mm VIEW LOOKING FROM— 7 SECTION—AA 2. MINIMUM CLEARANCE BETWEEN TERMINAL
£ WITH COVER REMOVED TO EARTH =2 15 mm.
3. CURRENT RATING FOR TERMINALS IS (MAX);
a) 18 AMP FOR Al CONDUCTOR AT 50°C.
m b) 22.5 AMP FOR Cu CONDUCTOR AT 50°C.
B 4. DEGREE OF PROTECTION — [IP55.
w STATUS OF DRAWING NAME SIGN DATE
g SITE) BUARAT HEAVY ELECTRICALS LTD. [omi| Mos “sg— | 70.00.24 |NOOF
3 DISTRIBUTION OF PRINTS % BHOPAL ko | Maes —Sd— 10.09.24
& AME — 1 arPD| MGS Sd— | 10.09.24
REV{ DATE ﬁ.ou,__”_._._AU_u REV.,| DATE M__”_._._AUU REV]{ DATE MU._._AU_U REV| DATE mou,__”_._._AUHV Om_u._..\_ ME UNTOL.DIMS.GR. m.@ SCALE WEIGHT(K.G.) | REF. TO ASSY. DRG. _._—.,_mnwa. —_,_._.Ommm_u
an. APPD IAPPD APPD APPD CODE 404 M NTS
x DRAWING NO. REV.
S " AUXILIARY TERMINAL BOX 020045627 00
g FOR SPACE HEATER
= SHEET NO. 04 |NO. OF SHEETS 06
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NOTES: =

VIEW FROM—-Z

WITH COVER REMOVED
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2. MINIMUM GLEARANCE BETWEEN TERMINAL
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UNDER ARMOUR
L Z98+00Z0%E -ON 9NIMVNQ CABLE O/D TABLE OF FITTINGS
7 7 INNER RING ITLNO] __ DESCRIPTION MATERIAL
3 310 , 140 , HOUSING 1_|Bopr CAST IRON/FAB
i | 2 INNER RUBBER | 2 _|COVER CAST_IRON/FAB
; \@/ @J E\\ RING 3 _|EARTHING TERMINAL | ASSY—STEEL
/ ® | / _ GLAND 4_|GLAND PLATE STEEL
9 @ T BODY 5 _|GLAND PLATE GASKET|NEOPRENE RUBBER
b Gveg g% é Ww - N . INNER CONE 6 |GLAND ASSY—-BRASS NICKEL PLATED
— B = 1IN 17 OUTER CONE | 7 [rERMINAL Brock — |ASSTTIAME RETARDANT MATERIAL
OUTER RING HSG
, Z OUTER RUBBER
\ | RING
NS 00000000 il = |l /) CABLE 0/D
M N . , . DOUBLE COMPRESSION
— S — o TN TYPE CABLE GLAND — —
— 1 — N (BRASS NICKEL PLATED) = _
© E -
© . .
f@ , ] ] , @\ - _
T M T _ - -
\WkQ 5 _ 3 |— R28 - |— R58 _ R44- Ra3 R4 Rez _
1NO. — = — — R47 R4S
_ FOR BHEL USE T T e .
FOR CUSTOMER USE (3/4"ET) i EE i o Rz |8

4-WIRE BRG. RTDS. (DUPLEX TYPE)
(WITH 1—SPARE TERML. AFTER EACH

g 4—WIRE TERML+20%SPARE TERMLS.)
& TO EARTH 10 mm.
m. 3. CURRENT RATING FOR TERMINALS IS (MAX);
W a) 10 AMP FOR Al CONDUCTOR AT 50°C. ADDITIONAL INFORMATION
b) 18 AMP FOR Cu CONDUCTOR AT 50°C.

m 4. DEGREE OF PROTECTION — [IP55. STATUS OF DRAWING NAME SIGN DATE NO.OF
o BHARAT HEAVY ELECTRICALS LTD. |orn MGS —Sd— [10.09.24 | VAR
3 DISTRIBUTION OF PRINTS .
m AME — 1 BHOPAL CKD MGS 10.09.24
@ APPD MGS _Sd— |10.09.24

REV, DATE  [ALTERED REV] DATE |ALTERED REV) DATE |ALTERED — DEPT. UNTOL.DIMS.GR. SCALE WEIGHT(K.G.) | REF. TO ASSY. DRG. ITEM  |NO.OF

CHECKED CHECKED CHECKED — AME No. | imEMS

. APPROVED APPROVED [APPROVED — CODE 404 NTS
o
4
. TMLE DRAWING NO. REV.
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TABLE OF FITTINGS
NOTE :—
IT.NO. |QTY DESCRIPTION MATERIAL —
001 | o1 | 7ermvAL Box STEEL 1. DEGREE OF PROTECTION — IP55.
g 002 | 03 | RUBBER GROMMET SYNTHETIC RUBBER
g 003 | 03 | PRESSURE RELIEF DIAPHRAM BAKELITE PAPER BOARD
e 004 | 03 | cLaND PART NYLON
ti| | o005 | 03 | yowr BOX FRP MOULDING ADDITIONAL INFORMATION
006 | 03 | CONNECTING LUG ASSEMBLY BRASS
iy 007 | 01 | STAR POINT cABLE 120 s@ MM (Cu)| SiLicoN RUBBER
5 008 | 03 | DESICOATOR ASSEMBLY STATUS OF DRAWING NAME SIGN DATE z,m,.mﬂ
3| | 010 | o1 | EARTHING TERMINAL FOR @14 CABLE | oo/ AME = 1 BHOPAL CKD| MGS —Sd- 10.09.24 |
o OR M.S. FLAT APPD| MGS —Sd— 10.09.24
REV., DATE |ALTERED REV) DATE |ALTERED REV) DATE |ALTERED DEPT UNTOL.DIMS.GR. SCALE WEIGHT(K.G.) | REF. TO ASSY. DRG. ITEM  |NO.OF
CHECKED CHECKED CHECKED - AME NO TEMS
. APPROVED APPROVED APPROVED CODE _ _ _ _ )
2 404 - -
TITLE
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