MEDIUM VOLTAGE SQUIRREL CAGE 6907-117-XZ-DS-5240

INDUCTION MOTOR Rev-A
) i Page 1 of 1
S SAP MO : 41830/ 50 i WO NO:G1565-0%

PURCHASER's DATA

A. |Site corditions

1 |Ambient temperature, minimam: 1 e " \ as;?*wé]ﬁ)n%, Humidgﬁfgnly corrosive
e ) maximum:  39.8 TR T ode: T T <1000m
:T_ - ~design: @0 G K2 S ~ oudeor

2 |Relative humidity: g2 %o

B. |Technical particulars - o

1 [Motor tag nc.: 117-PA-482 =

2 |Driven equipment name: PUMP T

3 |Voltage: 41E V6% R2 16 Hazardous area classification: Zone 2
iPhasc: o Three | 17 Gas group/Temp class: 1B/ T3 Ri

5 |Frequency: 50Hz +/-3% R 18 Type of explosion protection: Ex'n'

6 [Faultlevel: 50KA for 0.25sec with fuse protection 19 Type of ingress prote stion: IF 55

7 |Method of starting: DOL. 20 Color shade: AAP Paint shade 632 as periS: 5 14

8 |Winding connection: Delta | 21 Thermisters: " Required ~ & Notrequired

9 |No.of terminals: 6 | 22 RTD: " Required ¥ Notrequired

10 |Cable size: 1R X 3C X 6 sg.mm 23 BTD: " Required &' Notrequired

11 |Cable type: CLXN AL/ XLPETPVC 24 RTD/BTD monitoring device: ¢ Required

12 |Temperature rise: _ 80°c R1 & Notrequired

13 |Cocling: TERC

14 |Insulation ciass: Class F insulation with class B temp rise 25 Applicable specification: EIL Spec : 6-561-003? Rev. 4

15 |
i A e DRIVEN EQUIPMENT MANUFACTURER's DATA 4 i

1 |Suggested motor rating: 5.5 kW 9 |Torque required, starting: 0.254 Kg-m

2 |Manufacturer: M/s Bharat Bijlee Ltd maximum; 1.27 Kg-m

3 |BKW at full load: 2.03 kw 10 |GD? of egpt,  including flywheel: 0.0825  kym? o

4 |kW at end of curve: 3.85 kw excluding flywhesl: - kgm?

5 |Speed: 2920 RPM 11 |Thrust, up: - kg

6 |Rotation viewed from coupling end: - down: 5 kg

7 |Driven-equipment: Fump 12 |Starting condition: Open discharge

8 |Coupling type: Fleximetal spacer valve condition
G : ‘ - MOTORMANUFACTURER'SDATA. '« = =

1 |Rating: 55 kW 17 |Efficiency at, 75% voltage 85 %

2 |Manufacturer: M/s Bharat Bijlee Ltd 100% voltage: 86 % T

3 |No. of poles: 2 18 |Power tactor at, starting: 0.26

4 |Frama designation: : 1325 (MN138233) 100% load: 0.88

5 |Full load speed: 2920  RPM 19 |Moment of inertia, GD% 0.069  kgm?

6 |Mounting: B3 20 |[NDE bearing type & no.: Ball /6208ZZ C3

7 |Full load torque (FLT): 1.84 mkg 21 |DE bearing type & no.: Ball / 6208ZZ C3

8 |Starting torque: 230 % of FLT | 22 |Type of iubrication: Grease

9 |Break down or pull out torque: 3oC % 23 |Weight of motor: 62 kg

10 [Full load current (FLC): 10.1 A 24 |Thermisters, quantity: - no.

11 | Starting current at 100% voltage: 600 % of FLC make: = type: -

12 |Rotation viewed from coupling end: Bi-directional 25 |RTD, quantity: - no.

13 | Starting time at, 75% voltage: 2 sec. make: * type: -

100% voltage: 1 sec. 26 |BTD, quantity: - no.

14 |Locked rotor withstand time (cold/hot) at, 1 mf " make: - type: -

Al ,:9 75% voltage: ﬁz\v "sec. 27 [Shaft voltage: NA \4
o 100% voltage: Q/f Sec. 28 |Critical speed, 18tpnd stage: 6000/# RPM

15 | Space heater - voltage & power: Not provided 29 |Canopy (FRP): ¥ Reauired f Notreauired

16 | Applicable IS/IEC for hazardous Canopy in KEPL scope of supply. R1
o AT APBIEE O i TSHEGBO0POHE005) e o e

1. Starting time calculations shall be based on operating conditions specified on Material Requisition eg. open valve ccondition/
closed valve condition, at no load/full load, as applicable,

2. All unfilled data shall be filled by Contractor / Vendor.

3, Seperate datasheet shall be filled for each tag no of motor.

4, Canopy shall be provided for all out door motors.

# Our rotors are stiff rotors as per clause 10.0 of EIL specification hence lower than synchronous speed no critical speed arise.

.*  All performance figures are subject to IS : 325 (1998) tolerances.
Rev : 2 by bmd on 09.12.2010.

Rev : 1 by bmd on 28.02.2019.
Prepared & approved by BMD for BBL on 09.09.2010.

A 16.11.0 ISSUED WITH MR JDM VKJ ‘AK

_Rev. No. Date = Puposs

e Checked by Approved !

Format No. 1650-687 Rev.3 __Copyrignts EIL - All rights reserved
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(&) Bharat Bijlee
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KIRLOSIKAR EBARA PUNMPS LIMITED Enriching Lives

Inspection Report

Date: 16.06.2011

Client: BCPL, Assam
Project: Brahmaputra Petrochemical Complex , BCPL, Lepetkata
Vender: KEPL

£2.0. no. 6807-117-PA-PR-5240/215

Sub vender: M/s Bharat Biilee Itd. a/c Gomka Trading
BBL WO 41830

EiL Job no. 6507

KEPL SO NG : 338

ITEM:

3.7 KW 2P Type’'n’ TEFC sq cage Induction motor  QTY: 2 nos. {(K1115295, T1103534)-

5.5 KW 2P Type'n’ TEFC sq cage Induction motor  (ATY: 3 nos. {(K1105949, K1105950, K1105547)
9.3 KW 2P Type’'n’ TEFC sq cage Induction motor  QTY: 2 nos. {K1105846, K1109044)

Ivachine Sr. No & Tag Nos.
1115295 — 118-PA-600 A
T1103534 - 118-PA-600 8
K1105949 — 117-PA-472 A
K1105950 — 117-PA-472 B
K1105947 — 3117-PA-482
K1105946 —117-PA-509 A
K1109044 — 117-PA-509'B

Documents refarred;

Code -1 approved dalasheet
Approved GA Drawing & lerminal box assembly drawing
Approved TS curves, load efficiency curves

Documents Reviewed:

PESO Certificate
ERTL test report
Degree of protection certificate

R o

Material TC (major items)

fezistos Gran s Pida Ky Saoate Rep, Seanpsl 2anx iosg ure - 411 S5 ‘ ggnl.lii-fﬁ
s 1 754600100 Fres T 25500041 : fanhdad



KIRLOSIKAR EBARA PUMPS LIMITED Enriching Lives

Test Witnessed:

1. Routine test
2. Type Test
3. Dimension and visual check

_Observations

4

2t
, 3‘\ 1. Routine test was carried out on motors bearing machine nos. K11152935, T1103534, K11059489,
~ K1105950, K1105947, K1105946, K31109044,
2. Motor bearing machine no. T1103534 (3.7 KW}, K1105947 (5.5 KW}, K1109044 (9.3 KW) was
selected for type test and results found satisfactory after completion of type test. .
3. Dimension chack was done on machine Nos: K1115295 {118-PA-600 A},
K1105950 (117-PA-472 B) & K1105846 {117-PA-509 A) which is as per approved drawing and

results found satisfactory.

5

“eed

Feguster &o Uit : Prde Kumar Sentte 260, Stranmd Hapt fices Puse - 413 TR - 8?5—'11:&73
Prsne : 795600100 Fax 1 2565051 - o

\&7



EIL Job No: 6907

Bharat Bijlee

MOTOR DEPARTMENT
Type Test Report

MT1/TT/F /03

Tioa ol aat Loa

KEPL Order NO: SO 338

BBL Work Order Inspecting Authority Client P. O. No.
41830/50 KEPL GOMKA TRADING / KEPL 057/2010-11
Name Plate Data
. INS g Eff
Machine No. Type Voltage KW / HP RPM | Amps. p.f. C/S Rating
Class %
K1105947 MN13S233 | 415D 5.5/7.5 2920 | 10.10 | 0.88 50 F S1 | 86.0
Frame : 1328, IP55, Amb. 40°C, Brg.DE / NDE: 6208ZZ C3 / 6208ZZ C3 Type of Protection Ex'n' T3
Tag No : 117-PA-482
No Load Test: Reduced Voltage Test :
Insulation Volts c/s Amps | Watts
H. V. Test Resistance R. V. run up in both RPM
(M-ohms) 415 | 49.80 | 3.34 520 direction at 240 volts

16 Kv|1Min.| OK >100 2980

Loading Method : Bynamoemeter / Pony Break. Radius of Bynamemeter / Pulley & Rope = 0.159 m.

Vt. of Pan + Rope (P)=  4.05 Kg. Water Loss (W) = 0.1 Kg.

Amps | Amps | Amps | KW G1 g Gi-g G KW Eff.
0,

Load %| Volts /1 /2 /3 /P (kg) (kg) (ka) (kg) RPM C/s o/P % p. f.
100 415 | 10.06 | 10.32 | 10.10 | 6.481 11.7 4.3 7.4 1155 | 2920 | 4993 | 5513 |85.07|0.887
75 415 | 7.72 | 8.06 | 7.81 | 4.921 T2 2.7 4.5 8.65 2938 | 49.82 | 4.164 | 84.61|0.871
50 415 564 | 592 5.81 3.239 3.2 1.7 (.5 5.65 2944 49.63 2.736 | 84.46|0.778

G1 =wt. in pan; g = Spring Balance Reading; G = (G1 - g) + W kg. (Total wt.) - o

Torque Tests Short Circuit value : Vsc 75V, Isc 10.15A, Wsc 604w

Input G1 g G1-g G Length | Torque
Volts | C/S | Amps %FLT | %FLC Remarks
P kw kg) | (kg) | (ko) | (kg) | (m) | (mkg) | ” ;
415 | 50.09| 70.0 33.080 50.0 227 273 31.45 | 0.159 | 5.008 273 693 ;
Starting
Pullout
Resistance Test
Stator Resistance B/T in ohms Machine | Ambient Temperature Rise of Winding
uv VW WU T!inc'\p. thrcnp. By Resistance Method 65.03
in °C '
Cold 1.456 1.453 1.456 325 32.5 By Thamrametar Memod o
Hot 1.829 1.819 1.821 66.5 36 in°C :

Overload Test : 60% Overload for 15 Secs. = OK

P.T.O.




Temperature Rise Tesi

Volls

Amps | Amps j AmMps KW

G g {Gla| G | grpm | OfS

I 12 13 P kg) (ka) {kg) (kg)
Initial 415 | 10.09 | 10.32 1007 | B4z | 1170 | 430 | 7.40 § 11.85 2645 | 50.02
Final 215 | 10.06 | 1032 | 1010 | 6.48t | 11.70 430 | 7.40 | 11.55 | 2920 |49.93

Data; 19.405.:011

*
ﬁ?&ﬂﬁaéu I%AR

[ 215y HEAT RUN TEST _—
T 1 motor Temp. b Ambient | Iernp‘ Rise
me TM I Temp. TR ofa,orfe
. (TN - TR)
11.10 Molor slarted " _—”
11.15 38.00 33.00 5.00
11.45 55,50 34.50 21.00
12.15 §3.50 35.00 28.50
12.45 £6.00 35,50 30.50
1.45 6,50 36.00 30.50
1.45 66.50 36.00 30 50
2.15 65.50 B0y | 3050 _ |

Witnessed Dy @

REMARKS:
Noise level in dB' DE / NDE / Amb. - 73/ 75/50

Viaration i, mm / sec: Top - 0.8, Axial - 0.9, Radial - 0.9

Overspeed test: Motor runs at 20% Overspead for 2 mins.

and found satisfactory.

Tested by:

o &
0 O

O

\8’@
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DRG. NO.- CIRCLE DIAGRAM FORP.O.T.

CIRCLE DIAGRAM

@ Bharat Bijlee

CUSTOMER

: Mis.GOMKA TRADING f KEPL

WORKS ORDER NO. T - SAP- 41830150
kW @ 55 POLE: 2 VOLTS : 415 Qry i
%‘\\(}'ﬁ i
o ’ \ ‘ H'““\.\
/// " N
H ™,
- \ AN
e \ ™,
.~ . - ~
/ } B
/ \ \
/ | \
/ \ e \
/ \f””w I
A\ ik N T - ‘.‘
i T y } T ! )
2 L i - 4
i = \lH‘- e
Al = N A \
! f ! et = o T A ‘I
f e \ |
HEE T T .
o v F 1
‘:\:‘.—‘.J. privsgroviahiy T T LT e AR PP YT Firmarminikid i DA S A E—
L ?,<‘ }
No load fest:-
voliage = 415 velts
current 334 amps
wattage = 320 watts
frequency= 49.8 Uz
Locked rotor test:-
voltage = 415 volts
current = it AP
wattage = 33080 watts
frequency= 5009 Hz
P.OT. = MN /AKX
= 290 % FLT
2 PREP PGP S5/18/2011
1 APPD PGP 5182011
NO REVISION SIGN SIGN DATE
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" WRTLITY

GOVERNMENT OF IMNDIA e
MIMNISTRY OF COMMERCE & INDUSTRY
PETROLEUM AND EXPLOSIVES SAFETY ORGANISATION (PESO)
{Formerly Department of Explosives) |
CGO COMPLEX SEMINARY HILLS
NAGPUR 440306 ]

SPEED PO “5_1 Letter No: A/PAHQY MH!( ;ggdﬁ?)

. Email :explosives@explosives.gov.in

Phons/Fax No.2510248/2510577
Dated : 29/7/2009

T

\ M/s. Bharat Bijlee Lid.,

No.2, MIDC, Thane Belapur Road,
Adroli,
Navi Mumnbai-400708

Maharashira (State)

Sub :Approval of 3PH. AC Squirre!-Cage Induction Motor Frame Size 63-3551, effl & eff2 under
Petrgleum Rules 2002,

Dear Sir(s),

Please refer 1o your letter No MTD/CCEG3-355L/Exn/2009 dated 03/06/2009, on the above
subject.

The following Non Sparking equipment(s) manufactured by youn according to IS/IEC 60079~
0:2004 & ISAEC 60079-13-2003 standards is approved for use in Zone 2 of Gas , Group )| hazardous
areas corning under the purview of the Peiroteum Rules, 2002 administered by this Organization.

. Safety CCEs Test ) i Drawing
SeNoj Description p T {Identification Test Report No. e
roreetion)” "\ House INurnbers
Number .
3Phase
AL,
Seuirel As o
1 age Induciion {Ex 'n’ 11 P234445/1 ERTL ERTL(E)TES/B178/0008/12-08 :l‘eslz '
Motor , Frame[T3 / “ (E),Kalkata|Dt.26/5/2009 R
Size 63- Spont
3591 . effl &
eff2

This Approval Ts granied subject io observance of the following conditionss- 7T TTTTTTS

1), The design and construction of Lhe equipment shall be strictly in accordance with description,
condition and drawings as meniioned in the ERTLTest Reports referred to above,
2. '

The cguipment shall be used onty with approved 1ype of accessories and associated

hrp://10.0.1.1 explosives/PANewFLP/scr 1 /itepreview.asp 73042009

AP




. . . . — - J_—

A AT L A e

) :

apparatus. 3
.3). Each equipment sh all be marked either by raised lettering ‘past mteorally or by blate attached *

to the main structere 1o indicate coaspicuousty:~ .

{a) Naee of the manufacturer

(b) Name and number by which the equipment is identified.

(c) Number & date of the test report of the ERTL applicable to the equipment.

(dy CCEs Idenfification Number of this letier by which use of apparatus is approved.

4). A certificate lo the effect that the equipmenthas been manufactured sitdctly in accordance
with the drawing referred to in the ERTL Test report and is identical with the ane tesied and
certified at ERTL, Kolkata shall be furnished with each equipment.

5). The customner shall be supplied with a copy of this letter, an extract of the conditions and
maintenence schedule, if any, recommended by ERTL in their test reports and copy of
instructions booklet detailing operation & maintenance of the equipment sc as to maintain its
Non Sparking chaxactarest:cs

This approval also covers the permissible variations as approved under the ERTL test
reports reifered to above, This approval may be deemed io have been revoked with '
immediate effect at any time, if any of the conditions subject to which approval has been

P granted is violated or not comp]zed with, The appmval may zlso be arnended or with drawn at
(g (.m ) anty time, if considered necessary in the interest of safety. '

The field performance reportt from actual usersfyour customers of the subject
equipment may please be collected and furmshed to this office for verification and record at
regular intervals. -

The AppI'OVE!I otherwise is valid fo. o Pl 80U U YN Y UOUD OV WIS UAKS UL 1D00T

N

In sppersession of earlier approvai Ietfer No. AJ’P/I—IQ!MH!IM/BE?:@BS:’??}
ygéggl 13/03/2007 and ATP/HQ/MMEI/104/1487(P209189) dated 19/02/2008. ex cmp“@: e

n.?‘r T\ip-a 2! Tnerteten(] Sa—a'ét?f, “\;GNS

&’

Yours faithfully,

(g?;iﬁa»"@,t\

vasiava )
"y Deputy Chief Controller of Explosives
{ . for Chief Controller of Explosives
Ly Nagpur

Copyto:
The J1. Chief Controller of Explosives, West Circle, Mumbai; Bast Circle, KolKata; South
Clecle, Cheanai; North Circle, Faridabad; Central Circle, Aur&
for Chief Controller of Explosives
hitp://10.0.1.1 Vexplosives/P/NewFL P/serl/rtepreview.asp 7/30/2009

IS



@ Bharat Bijlee Limited

1
)

atic W

. Installation & Maintenance of Motors

Receiving and storing of motors :

% Make sure that the right type of motor as ordered by you has arrived

and it is not damaged in transit. In case of any such problem report -

immediately to our office.
&+ Store the motor in a clean dry place if it is not to be installed immediately.

Installation and mounting of motors ;

Before instaltation and mounting obsetve the following. ]
% See that the motor rotates freely by turning the shaft by hand.

% Replace the grease charge of bearings if the motor has been stored
for longer than 18 months,

“ Check the insulation resistance by applying a D. ¢, voltage of 500
V. If it is low due to moisture, dry out the stator winding till the
insulation resistance in¢reases above one megachm by any of the
accepted methods. (Ref. IS 900- 1592)

Remove anticorrosion coating on the shaft with petrol, white spirit
or kerosene. Do not scrape the coating.

See that the machined surface of motor feet (or flange face) and
also the surface on which the motoer is mounted is clean and perfectly
in level,

The coupling parts to be fitted on the motor shaft are to be properly
balanced. The bore and key way are to be machined accurately,

The recommended tolerance for the bore diameter is H7,

% The coupling parts or pulley must be carefully fitted by means of special
tackle for which a tapped hole is provided at shaft end. Hammering
must be avoided since it might damage bearings. The tackle can
also be used for removal of coupling (See Fig.1)

While using Non-flexible coupling it should be noted the shafts of
the motor and the driven machine must be in perfect alignment and
axes should cofneide. Inaccurate alignment results in stresses on
bearings and noisy running. : )

See that screws for fixing the motor (or flange} to the foundation,
are secured properly.

Install the motor such that the cooling air has free access and ecan
pass unebstructed over the motor.

Electrical Connections

While doing electrical connection ensure following points:
% Use appropriate size of cable for connecting the motor,

** The supply voltage should be same as given in the rating plate. Unless
otherwise specified the tolerances is 10% of the rated voltage,

% Connect the motor in accordance with the connection (Star or Delta)
given in the rated plate and connection diagram given inside the Ter-
minal box cover.

> arth termi ively f i This is wi
important to ensure safety. Local electrical code must ba follow

% Normally 3 phase motors upte 2 HP have their winding connected
in Star (Y). These motors have three ‘terminals and are meant for
direct on line starting anly.

“ Motors above 2 HP have windings suitable for delta (D) cornection.
These motors can be started with a ¥-D starter or Direct on Line
starter using connecting links as shown in the connection diagram.

* While connecting the cables to motor terminals please ensure that
the cable in property secured and clamped and it does nat exert any
tension on terminal . A heavy load or tension by the cable can
break the terminals.

o st be jnstall r al electrical regulatio

n_authorised on. M e agai

verl an ort_cir ondijtions.

Maintenance :

During maintenance please note the following points ;

% The bearings are prelubricated ‘and maintenance free. Operating
conditions permitting, unsealed bearings shoufd be cleaned at intervals
of about 10000 operating hours, with trichlaraethylene or clean petral,

While lubricating please see that the bearings are well lubricated and

.
o

o
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o

o
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.,
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about one third of the space within bearing covers is filled with grease.
Over filling of grease is not recommendad.

While regreasing motors provided with regreasing arrangement,
keep the grease outlet open and fill grease when the mator is rinning
so that old grease/excess grease will flow out.

«+ Balmer Lawrie £L3 and Shell-MP 3 are recommended for use in
motors. Mixing of grease should be avoided.
“ When the motor is apened, protect bearings from foreign particles
and dirt by wrapping them with clean paper or polythene sheet.
< During reassembly of motor ensure that wavy washer and brass
washers are kept in their position and bearing covers are secured
properly. These washers are specially designed to provide adequate
preloading on the bearings. )

< Clean the entire path of the tooling air on the motor at regular
intervals,

% The temperature of the motor, judged by hand feeling, could be
misleading, In the case of suspected overheating the actual temperature
should be measured with thermometer and should be compared with
the permissible temperature rise according to the temperature class of
the motor,

% Overheating of the mator may be due to over loading of motor, too low
ar too high supply voltages, frequency fluctuations, over greasing of
bearings, foreign material in the air gap between stator and rotor,
Necessary corrective action is to be taken accordingly.

* When ordering spare parts state the motor type, machine number,

type of construction as shown in the rating plate, par} description

given in the part list and number of units required.

P Special installation instructions for IP55/IP56

construction motors -

2,

% Conduit entries are ﬁﬁed with threaded plugs and are sealed, Cpenthe ‘
plug and clean threads before fitting' cable gland. Use double
compression gland and seal the threads of glands with sealing cement.
This will ensure IP55/IP56 Protection of the cable entry.

%+ After the cable connection fix the T, Box properly. Ensure that the
rubber gasket pravided is not dislocated or distorted and fixing screws
are fully tightened. T i

* Wherever possible it is recommended to cover the motor from direct
heating by the sun. Provide a canopy over the motor, )

¥ The motor shaft is provided with oil seals! "v' rings on both ends,

Drain plugs are provided on front and back sides.{ref, fig 2.} During

periodic inspection say once in 3 months open the drain plugs

and drain out condensed water if any,

While replacing oif seals make sure that oil seals are not distorted, the

springs are in their pasition and the lip of the oil seal is fres, Apply
small amount of grease to the lip. 'V’ rings can be replaced by first
remavingthe M.S. cap. the new ' ring is ta be fitted stch thatthe lip
just rests against the end shield face. (Excessive pressure wilf lead to
premature failure of the v ring). Replace the M.S.cap.

% Whenever, the motor is opened and reassembled ensure that all

joints faces are properly cleaned and gasket cement is applied
properly at all joints.(ref, fig 2.)

“ Recommended gasket cements : Anabond 631 of Anabond ttd.

e

..
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2: SPECIAL INSTRUCTIONS FOR INSTALLATION AND
MAINTENANCE OF FLAME-PROOF MOTORS :

A sealing end box is mandatory for all motors for use for Gas Gr, i and
0i! Mines.

A DGMS identification mark must be fitted on the motor for use for Gas
Gr. | or Qil Mines. In case the DGMS mark is not provided please obtair
the same from BBL.,

&

%+ Flame-proof motor is designed and manufactured in accordance with
the requirements of 1S 2148-1981. The construction is approved by
C.M. R.l. No modification or alteration to be approved construction
of the motor is permitted. For replacement of parts, please consult
Bharat Bijlee.

% Each moter must be protected by a motor protections circuit breaker
or any other protective device approved by the concerned authorities.

% The cable entry can be made from any ane of four directions by turming

the terminal box in steps of 90°C. Do not turn the bottomn piece. Lead

wires will be damaged if bottom piece is turned.

Conduits and type of cable {e.g. PVC, PILCDWA, ect.) should strictly

correspond to the conduit tapping or cable entry provided on the teminal

hox.

For PVC cables when sealing box is not provided, use FLP cable glands,
Statutory approval is a must for FLP glands.
Far PVC cables, when sealing box is provided use of SIBG glands is
pemitted.
For PILCDWA cables (used in mines}, the cable entry consists of sealing
box, adaptor plate, cable gland with lead bush and a cable clamp.
When assembled make sure that the cable is held firmly in the gland.
Before supply cable connection, Sealing box {where ever used) should
be properly filled with solid setting bituminous compound specified for
electrical purpose. Compound Retaining Barrier is provided in between
the Terminal Box and Sealing Box. Drill required size of holes on it and
reptace/fix carfully such that supply cables can pass through for making
terminal connections before compound filling,

* Strip off the insulation properly from the cable ends, The position where
the cable insulation is cut should be carefully taped before making
the connections,

% Connections of supply Jeads to the motor terminals should be made
as shown in the connection diagram.. The clearances and creepage
distance inside the terminal box must be maintained to the maximum.

“ Duting assembly of terminal box parts and subsequent routine
maintenance, please chserve the following points,

“ The machined joint faces shall not be refinished, tampered, damaged

or coated with varnish or paint,

On all motor a thin coat of Grease should be applied on all motors

joints. (Grease Balmer Lawrie LL3 should be used)

Replace defective/broken screws by new screws of the original material

and tensile strength as per grade 8.8.

 All screws, bolts, nuts etc. used for fixing the parts of flame-proof

enclosure are to be provided with spring washers to prevent them from

getting loose due to shocks and vibrations, during operation.

All gaps between mating parts of joints forming flame-proof enclosure

are fo be thoroughly checked with feeler gauge to ensure that gap
clearances are within 0.1mm.

y
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» DBismantling and reassembling,

Follow the sequence given below ;

¢ Remove the fan caw! and fan, unscrew fixing screws of back endshield
and puli out the back endshield with the rotor in the case of MJB0Q
to MJ130. In other motors unscrew the front 8,B.C.(where ever
provided) fixing screws also before pulling out the back endshield
with the rotor. Pull out frent endshield after unscrewing the fixing
SCrews.

%+ Press out the back endshield in the case of MJ8O to MJ130 after
removing the circlip on the inside of enshield bearing housing.. In
other frame sizes back endshield can be removed from rotor after
removing back outer B.B.cover.

v Dismantling of the motor should be done carefully without damaging any
of the joint faces components rotor, stator and windings. If any damage is
noticed after dismantling, such component should be replaced by the new
component. Rectification of damage by metal filling or adhesive filling is
not permitted. ~

Assembly of the motor is to be done in reverse order of dismantling .
During rewinding take precautions given below.

Burning of old winding to remave coils from slot should not be done,
Cut overhang portion of winding with chisel.
Heat the body at 130°-140°C in the oven for 2 hrs.

With the help of copper rod and hammer, force out copper wire from the
slots and clean slots by filing.

v Stator body should be handled carefully to avoid démage on machined
portion of the bedy. Any damage, burr will result in change of flame path
gap.

v Reassembled motor carefully as explained above.

N.B.:

1) Burning of winding with flame will distort the body. After reassembly
flame path gap may increase.

2) Carefull handling and correct reassembly shall ensure
flame-proofness of the enclosure.
3) Itis advisable to give rewinding work to an authorised rewinder of BBL.

@ e e < <
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3:

SPECIAL INSTRUCT] FOR INSTALLATION AND
MAINTENANCE OF BRAKE MOTORS :

IMPORTANT :

Befare giving supply to the motor ensure that the brake is refeasing. Apply
the specified voltage at the brake terminals, and check that the motor
rotates freely by tuming the shaft by hand.

In case the brake is not releasing, adjust the air-gap between the magnet
assembly and the armature disk assembly to 0.3 mm as described
below..

ADJUSTMENT OF AIRGAP/ COMPENSATION FOR LINER

WEAR :

The wear of the brake finer depends en the frequency of operation or
number of starts/stops of the motor and the load GD2 or inertia of the
load .

It is recommended that the airgap (ref. fig.5 & 6) should generally be
done when the liner is worn out through 1 mm. thickness (i.e. total air
gap is 1.3 mm)

ETHOD :

Remave the fan cowl.

In case of motors in frame size 71 & 80 remove the split pin (400) from
the castlenut{reffig. 5).

In case of motors in frame _size 90 to 132, remave the screws (402)
frsmmio iR Hbbes 5oYaRe R fi8).2).

Now rotate the castlenut/lockknut till the air gap is 0.3 mm. Use filler-
gauge io ensure proper air gap.

Insert the split pin or fix the screws in the castlenutftocknut as the case
may be.

Replace the rubber cover in its place and fix the fan cowl,
The brake is now adjusted and ready for operaation.

Itis recommended that the entire armature disk assembly
is replaced when the liner has worn by 3 to 4 mm. (i.e. after 3 or 4
adjustrnents).

Adjusting the braking_ torgue :

The braking torque is proportional to the number of compression springs.
The standard torque values for different frame sizes are given below :

Frame sizes Std.Braking torque (Kgm)
71 0.5
80 1.0
908, 9oL 2.0
100L 4.0
112M 5.0
1325, 132M 5.0

it can be increased by upto 40% {max). by inserting washers under al
the compression springs, after removing the castle nutflock nut and fan.
It can also be reduced by upto 50% {max). by removing some of the
compression springs. Not more than half of them should be removed. the
remaining springs must be distributed uniformly around the circumference
of the magnet yoke.

The brake should be then reassembled.

SPARES :

The list of spares which can be provided is given in fig, Sand 6.
A manual release kit is available for incorporating manual release
arrangement for motors in 90S onwards,

N.B:

1.0 Brake unit with Manuat Release arrangement cannot

be replaced in ald design for 1325/132M Frame Brake
maotors.

2.0 Brake unit with manual release arrangement can be replaced in

okd design of 905/90L, 100L & 112M Frame.

4:

: SPECIAL INSTRUCTICNS FOR INSTALLATION

AND MAINTENANCE OF SLIP RING MOTORS.

e e e e e e T NI I,

TERMINAL BOX; .

The terminal box is arranged on top of the frame. It contains 6 ferminals
(3 for stator, 3 for sotor), The terminal box conforms to degree of protec-
tion IP55. ’

The terminal box i Pravided with two twin-cable entries. One twin entry is
on Righthand side and the other on the Left-hand side as viewed from the
driving shaft end.

Two earthing terminals are provided in the terminal box and ona on the
mounting foot.

Cable entry size is 3/4” B.S. conduit entry, Maximum cable OD suitabte for
these entries is 19mm Dia.

SLIP RINGS, BRUSH-BEQCK ASSEMBLY;

The Slip-rings are arranged at the drive end. These are easily accessible
by removing the top T.Box cover,

The brissh holders are assembled as a complete unit called brush-block
assembly. It can be easily replaced as a whole without dismantling the
maotor.

BEARING:
Pre-publicated Sealed for Life Deep-Groove ball bearings are used on
the motars.

T

The starting torque is increased by intreducing external resistance in the
rotor circuit. The maximum starting torque that can be achieved is equal to
the Break-down(Pull-out} torque,

The starting resistance (fncluding rotor resistance) R + r{In chms) is calcu-
lated from the equation- -

external resistance per phase
rotor resistance per phase
rotor rated current

= rotor Voltage

rated torgue, ‘kg-m'

, = required starting torque, ‘kg-m'

T2 C
I

In most cases,the rotor resistance is neglected and R+ris assumed equal to
the external starting resistance. Should it be necessary o allow rotor
resistance, it can be determined with sufficient accuracy from the following

equation-
U N,-n
r = 2
g N,
Where Ns = Synchronous speed
n = Ratedspeed

As the speed picks up, the starter cuts-out the external resistance
in steps. The various values for R+r are calculated by assigning
different values to Ma while using the equation.

SPARES :

The following items are available as spares {in addition to items shown
in fig. 3.}

1. Brush holder
2. Slip Ring
3. Carbon Brushes
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5 : Fault Analysis

TROUBLE

CAUSE

REMEDY

1} Abnormal noise
{a) Continuous

(b} Intermittent

2) Magnetic noise

3) No Load current
is high

i} Fanmbbingagainst
end shield

i) Fan ubbing against
cowl, dented

i Bearing failure
iv) oil seal nibbing

v} Rmr-Slal_ormbbing

i) Excess prefoading
of bearing

0 Dirtinbearing
greases

i} airgapnot uniform

i) Ratorunbalance

i) Wrongexternal connections
i) Yoltage high

iil) Frouency low

) Fauyinstaliation

v) Inherent design feature
vi) Stator - rotor misafignment

i} Rectify the defect

i) Replace cowlrectify

. i) Replace bearing

v} Applyfewdrops of
oiltolip

v) Rectify the defect
vi) Reduce preloading

i} Clean &regrease
beaings (ref: 6-1t)

i) check &correct
endshield fil/bearing

iy Re-balance rofor

i}y Verify & correct
it -

i -

iv} Correct

v) ¥

vi} Vertify & correct

TROUBLE

CAUSE

REMEDY

* Note : a) In case of small hp, special motors, Crane duty motars, the ao
Load current could be as high as Full Load current,

b No Load current specified in Test Certificate is af rated valtage
i.e. generally 415 ¥ 50 Hz.

I No load current is high check for Voltage & Freq. variation,

4} Full Load current
15 high

5) Nolaod Current
unbatance

iy
if}

il

]

=

ii

Valtage high/low

Mator selection
iswrong

Overloading
Blowess/pumps operating
out of specified range

Wrongextemal
Comection

Voltage unbalance

Statorwinding resistance
unbalance

i} Regulate supply
i) Select comect motor

i} Takecoorective
action

iv) Operate in specified
range

) Verify & Carrect

iy Check forfaulty leads
connections and
transfomer

i) Rewind

Note:  Therecould be current unbatance of 5% {15% for 2 pole) on No load
running even with balanced volatge supply. The unbalance in suzrent
reduces when the motor s loaded.

1% unbalance in veitage can cause & to 10% v.balance in current

6) Hot bearings, ball
orfoller

7} Shaft temp. is
high

8) Motorbodytempis
high
{Check at eyebolt
holewith
thermometer

9) Speedislow

10)Wrong direction
rotation.

11}Mator runsand
then stops

12} Moter connected
but does not
start

i) Insufficient grease

ii} Deterioration or
contamination of
grease

ii) Excess grease
v} Overloaded bearings

v) Broken ballfrough
rates

i) Defective bearing

iy 0fl sealing rubbing
against shaft {in motors
with il seal)

i} Rutor - stator rubbing

i) Wrong mator selection

i) Querloading

iv} Ambienttemp. is high

V) Inherent design
feature (B/F class)

vi) Fan coolingis affected
vii) High no. of stari/stops
vili) Mator dirty

) Singlephasing

¥} Voltage unbatanced

i} Frequency low
i Defective rotor
iiit Overioading

0 Wrong sequence of

phases

i) Powerfailure/Single
phasing
i) Overload

i} N supply voliags,
one phase open or
voltage ton low

ii) Starting torque of
Joad too high

iif) Control great defective

i) Maintainproper
grease quantity.

iiy Removeold grease,
wash  bearing
thoroughlyin petrol o
which afew drops of
oil have been added
& replace with new
pTEasE.

i) Reduce grease
quantiy

) Take corrective
achion

v} Replace bearing &
clean housing.

i} Replace bearing

i} 45°C-50°C rise ahove
ambient is OK.If more
teplace oil seal or put drop
of il on the lip,

i) Rectify
i) Selectorrectmator

i) Reduce Ibad/thange motor|
design.

iv) Selectright mator

v} Noaction required iftemp
rise is within limits

vi) Rectify

vil) Verify the mufor selection

viii) Clean periodically

i} Checklead connections

) Check forfaulty leads
connections and
transformers

i -
i) Replace moter
iif) Tahe corective action

i} Interchangeany2
" phases

i} Checkforloose
cannections

iiiy Examing over jpad
relay trip setting

i} Check voltage on each
phase,

i) Reduce load or study
requirement. If sq. cage
metor  with  auio-
transformer starting,
change to a higher tap. i
slipring, lower starting
resistances.

iii) Rectidy (Check contacis}
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16) Motor fails or
bums

17} Bearingfailure

18) Rusting of shaft/
fange

) Weak foundation
¥} Single phasing

i} Excessive end play
adi washer

Defective bearings

) Voftage unbalance
overheating

i) Loss of insulation of
stators wigs.

iv) Overloading
v} Ambient temp. is high

v} Winding failure Ginter-
tum shert, failure of
lead wire, insulation
paper, etc)

i} Defective bearings

i) Overloading (inthecase
of belt drive, use zoller
bearing)

it Pooralignment

iv) Poot/No lubrication

v) Dried out greases

i} Poar applicatien of
rust preventive

i) Langfarong storage
of Mator

ix} Strengthen base

X) Check for single
phasing

X} Replace bearing or
add washer under
D.E. bearing

Replace bearing

2

Rewind-provide spaca
heater if huridty is high.

iv) Take comective action

v} Rewind with higher
insulation class

vi

=

Rewind.

i} Replace bearing

i) Take corrective
action

i Comett misalignment
Wy Lubricate
v} Regrease

i} Tlean shaft/fange

ii) Ciean shaft/flange

22) Seizing of shaft
on FLP motor

23) Low Insulation

i) Excessive beltfoad

i Bearing failure

iif) Inner BBC loosely
fitted

0 Motor subject to
water, rains, floods.

TROUBLE CAUSE REMEDY TROUBLE CAUSE REMEDY
13) Motors do not i} Defective motor i) Replace motor 19) Axial Play bl Bgaﬁngpreloading washer | i) Replace preloading
take load iiy Wrong motor selecticn #) Change the motor misplaced washer
i) Voltage low i - ii) Wrongapplicationofmutor | i} Select the carrect motor
. . iif) NDE End Shield beasing | iii) Replace End Shield
14} (a) Water/oil/ i) Oilseal defective i) Replace ol seal housing damaged.
Dir entry i} Improper mounting ii) Replace oil seal 20 U'_iﬂff_ﬂaddfelf'ﬂt!' i) Overloating i) Take corrective action
of il seal L';gz';lgw'?erﬂ ii} Starting ime s high i} Takecosrective action
fi) Poor joint s2aling iy Rectity - iil) Defective rotor if) Replace motor
{h) #:;f:::fiex i ngieﬂﬁ:?mgté‘ﬁ;? i Rectify iv} Wrong selection of moter | ) Change the motor
sealed. v) Highvoltage variation v) Contact themanufacturer
15) Vibration i) Defective bearings 0 Replace bearings vi) Low Frequency vi) Reduce loading f possible
g " : Vi) Wrongrelay setting (Duedo | Vi Set relay ai 115 times
i')) :::;'“N"”E i :m variation in voltage & fre- | full load cumrent
i misalignment iy Re-alignment quency thecumentdrawnwill
- Laas fing ot W Retly oot
V) I:loor balancing of v} Rebalance name plate relay maytrip.)
rive equipment
vi) Coupling ot of vi) Balance coupling 21) Thermat relay i) Design of moior ot i Contact manufacturer
balance matching application
viyBatancing vii} Rebalance rotor i) Wreng selection of i Replace with cormect
weights detached themmistor for the themistor
vilf) Wound rotar coils viil} Rebzlance roter application/meotor
replaced .

i) Reduce belt load

i} Re-assemble after
reclifying damage

iiiy Fodng screws of Bearing
covers should be tightened
peoperty during reassembly

i} Dismante and clean parts.
Thea bake windings I oven
at30°C for 24hours or untit
resistance to ground is
sufficient (= 1 rmegaohm)

Note: 1} Also refer IS 900 - 1992,
2} In caseof difficulty In locating the cause fora problem please
contact nearest branch office of Bharat Bijlee Ltd.
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6. RECOMMENDED MAINTENANCE SCHEDULE :
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Daily Maintenance :

Examine visuaily earth connections and motor leads,
Check motor windings for overheating.
Examine control equipments.

Weekly Maintenance ;

Check beit tension. In cases where this is excessive, it should immediately
be reduced .

Blow out the motor surface of protected type motors situated in dusty
locations. i

Examine starting equipment for bumnt contacts where motor is started and
stopped frequently.

Monthly Maintenance

Overhaul controlters.
Inspect and clean oil circuit breakers,

Wipe brush holders and check bedding of brushes of
slip- ring motors.

a arly Main :

Clean windings of motors subjected to corrosive or other elements; also
vamish and bake, if necessary.
In case of slip-ring motors, check slip-ring for grooving or unusual wear,
Check grease in ball and roller bearings and make it up where necessary,
taking care to avoid over-filling.

Note : 1) Where regreasing provision is given, regreasing should be done while

the motor is running. Keep the grease outlet open.

2) The grease used by Bharat Bijlee is Balmer Lawrie LL3. Mixing of
grease of other makeftype should be avoided.

Annual Maintenance ;

Check all high speed bearings and renew, if necessary.

Blow outall motor surface lhoroughly with clean dey air. Make sure that the pressure s not
so high as lo damage the insulation. ’

Clean and vamnish diry and oily windings. -

Overhaul motors which have been subjected to severe opetating condilions.

Renew switch and fuse contacts, if damaged.

Renew ol in starters subjecled to damplicomosive  elements.

Check insulation resistance to earth and between phases of motor windings, control gear
and wiring.

Check resistance of earth connections,

Testthe moter overioad refays and breakers.

Records :

Maintain a register giving one of mote pages for each molor and record therein all
important inspection and maintenance works camied cut fratn time to ime. These
records should show past performance, normal insulation level, air gap
measurements, nature of repairs and time between previous repairs and other
important information which would be of help for good performance and
maintenance.
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(® Bharat Bijlee Limited
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OF ARMATIR! BRAK

Jini :
A105 366 376 075 240 400 220

FAC

| YIORKING AR GAP 04.94 MM TO_BE ADUUSYED YATH THREADED 100K MT
SURFACE OF ARMATVRE AND ¢

2} BRAME LINER SLRF

2 EAN BGRE_SHAFT AND THRIAD SURFACE ARE TO BE TREATEI

MANUAL RELEASE SPARES
075) GOVER SLEEVE FOR MAGNEY A
#05) BUSH M.8.

]
23?,; .f:x go;m_ C}  HEX. HEAD SCREW
240} FEATHER KEY #OR FAH 07 SPRING WASHER
380} BRAKE LINER E| CHEESE HEAD SCREW
365} SPRING FOR FAN Fl PACKING

965) SPRING FOR FAN

370) MAGNET ASSEMBLY

371) ARMATURE DISC ASSEMELY

I78) GUIDE PIN

400) CASTLE HUT. WASHER AND SPLIT PRy

FIG. 8§
FRAMES 71 & 36

FAN SHOLRD BE CLEAY 202) FAN G I,
R WITH RUST PREVENTIVE 220) FAN COWL

THE ABOVE {TEMS ANE AVAILABLE AS SPAﬂE§!

CIRSLI® (EXTERNAL)
3} SPRING WASHER

" T el 3

HOLE T0 BE TREATED
WITHAUST PREVENTVE p E027
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075) COVIR SLEEVE FOR MAGNET
t 105) BUSH M.S. .

MAMUAL RELEASE 5PARE§
020} RUBBER BELLOWS
622) BRACKET

023) KNOB

024) BRACKET SCREW
025) SLOTTED NUT

026} SPLIT Pin

027) PLAIN WASHER

028) M.S.ROD

240) FEATHER KEY FOR FAN
460) BRAKE LINER

365) SPRING FOR BRAKING
366) SPRING FOR FAN

370) MAGNET ASSEMBLY

371) ARMATURE DISGC ASSEMBLY
376) GUIDE PIN

400) CASTLE NUT, WASHER AND SPUIT PIN
401} LOCK NUT, WASHER

402) LOCK NUT FIXING SCREW
403} V.RING

IHE ABQVE ITEMS ARE AVAILABLE AS SPARES
THE ABOVE ITEMS ARE AVAILABLE AS SPARES
A) CIRCLIP (EXTERNAL)

B} SPRING WASHER

C} HEX. HEAD SCREW
D) SPRING WASHER

Bt PHERSE HFAR SCRFW

FIG, 6
FRAMES 80 TO 132
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) Bharat Bijlee Limited

' : Registered Office :
Electric Mansion, 6th Floor, Appasaheb Marathe Marg, Prabhadevl, Mumbai 400 025.
Tel.: 2430 6237, 2430 6375 Fax: 022-2437 0624
: Central Marketing Office & Works :
Post Box No. 100, Thane Belapur Road, Thane 400 601
Tel : 2760 0401 / 2760 0411 Fax : 91-22-2760 0430

Offices
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