Need for premium efficiency motors

Ever increasing energy costs and increasing
concerns about environment are the main focus
areasacross the globe.

Electric motors consume about 65-70% of electrical
energy used in the industry. Therefore,
improvement in motor efficiency will result in
significant reduction in energy consumption.

Purchase cost and running cost of motor

Purchase cost of the motor is insignificant when
compared to the running cost of the motor over a
period of 20 years. This can be seen in the table
below:

IE3 | IE1
Power Rating (kW) 37
Purchase Cost of Motor (Rs.) 104200 | 77260
Motor Efficiency 93.90% | 91.20%
Per Hour kW Consumption 39.40 40.57
Annual running Hours
7500 7500

(24Hrs X 313 Days )
Power Consumption/Annum (kW) | 295527 | 304276
Average energy cost( Rs./kWH) 7 7

Average energy cost /annum 2068690 2129934

Annual Saving(Rs.) 61244
Payback period for added cost 5.3 months
1224882

Total Saving Over Motor's
20 year Life(Rs.)

(Approximately
11.75 times of motor
purchase cost)

Reducing energy costs is one way organizations
can cut their overheads to remain competitive.
Significant savings can be made by installing
energy efficient motors either new installations
or equipment packages, replacing oversized and
under-loaded motors, making major modifications
to facilities or processes, or instead of repairing or
rewinding a failed motor.

IE3 Efficiency class of motors from Bharat Bijlee:
Bharat Bijlee's new IE3 efficiency class of motors is
an improvement over |E2 efficiency class of
motors. An energy efficient solution to save
energy, these motors is designed for loss
reduction of 15-20 % over IE2 efficiency class of
motors. Therefore the energy saving by using
these motors is much higher when compared to
IE1 class of efficiency motors running in the plant.
Upgradation to IE3 motors is smooth and easy
since the frame size is same and there is no
change in mandatory mounting dimensions, shaft
diameter and shaft extension length.

Advantages:

¢ High Efficiency

¢ Inverter Grade Winding

¢ Optimized ventilation system for cooler
operation and reduced Noise

¢ Reduced Vibration Levels

e Highly reliable under most demanding conditions

¢ Reduced Life Cycle Cost

Standards compliance:

These motors comply with the latest efficiency
standards and requirements of 1S:12615-2011 and
IEC 60034-30. Bharat Bijlee closely follows the
developments in the global regulatory
environments and develops the product complying
with these requirements.

39




40

Efficiency values defined in IEC 60034-30

2 POLE 4 POLE 6 POLE

kW | IE1 | IE2 | IE3 | IE1 IE2 | IE3 | IE1 | IE2 | IE3

0.75| 72.1 | 77.4 | 80.7 | 72.1 | 79.6| 82.5 | 70.0 | 75.9 | 78.9

11| 750 |79.6 | 827|750 | 81.4|84.1|729 781|810

15| 772 | 813|842 |772| 828|853 | 752|798 | 825

22 179.7 | 832|859 |79.7 | 84.3|86.7 | 77.7 | 81.8 | 84.3

3 | 815|846 |871|815| 8.5|87.7|79.7 | 83.3 | 85.6

4 |831|858|881|831| 86.6|88.6|81.4|84.6]86.8

5.5|84.7 | 87.0 | 89.2 | 84.7 | 87.7| 89.6 | 83.1 | 86.0 | 88.0

7.5 [ 86.0 | 88.1 |90.1 |86.0 | 88.7|90.4 | 84.7 | 87.2 | 89.1

11 | 87.6 | 89.4 | 91.2 | 87.6 | 89.8|91.4 | 86.4 | 88.7 | 90.3

15 | 88.7 1903|1919 |88.7 | 90.6|92.1 | 87.7 | 89.7 | 91.2

18.5| 89.3 | 90.9 |1 924 | 89.3 | 91.2| 92.6 | 88.6 | 90.4 | 91.7

22 | 89.9 1913 |92.7 [89.9 | 91.6|93.0 | 8.2 | 90.9 | 92.2

30 | 90.7 | 92.0 | 93.3 [ 90.7 | 92.3|93.6 | 90.2 | 91.7 | 92.9

37 1912 1925|93.791.2 | 927|939 | 90.8 | 92.2 | 93.3

45 | 91.7 | 929 1 94.0 | 91.7 | 93.1|94.2 | 914 | 92.7 | 93.7

55 | 92.1 1932|943 (921 ] 935|946 919 931|941

75 | 92.7 | 93.8 | 94.7 [ 92.7 | 94.0| 95.0 | 92.6 | 93.7 | 94.6

90 | 93.0 | 94.1 | 95.0 | 93.0 | 94.2| 95.2 | 92.9 | 94.0 | 94.9

110|933 | 943 952|933 | 945[954 | 933|943 ]95.1

Bearing Details for IE3 Motors

Standard design Optional
Deep groove ball bearing | Roller bearings
Frame Size Number Drive end |Non-drive end Drive end
of Poles

80 2,486 6204 27C3 6204 22C3
90 2,486 6205 22C3 6205 22C3
100 2,486 6206 27C3 6205 22C3
112 2,486 6206 22C3 6205 22C3
132 2,486 6208 27C3 6208 27C3
160 2,486 6309 22C3 6209 27C3
180 2,486 6310 2ZC3 6210 27C3 NU310
200 2,486 6312 2ZC3 6212 272C3 NU312
225 2,486 6313C3 6213 C3 NU313
250 2,486 6315C3 6215C3 NU315

2 6316 C3 6316 C3 NU316
280 486 6317 C3 6316 C3 NU317
315 2,486 6319 C3 6319 C3 NU319
355 48&6 6322C3 6322 C3 NU322

Standard design of Bearings

355|94.0 | 95.0 | 95.8 | 94.0 | 95.1| 96.0 | 94.0 | 95.0 | 95.8

375| 94.0 | 95.0 | 95.8 | 94.0 | 95.1| 96.0 | 94.0 | 95.0 | 95.8

Range and Standard features:

132 | 93.5 | 94.6 | 95.4 | 93.5 | 94.7| 95.6 | 93.5 | 94.6 | 95.4 Frame . . . .
Bearing Dri n Bearing Non-dri n

160 | 93.8 | 94.8 | 95.6 | 93.8 | 94.9| 95.8 | 93.8 | 94.8 | 95.6 Size earing Drive end SCUBLETRIL OCTE

200 | 94.0 | 95.0 | 95.8 | 94.0 | 95.1| 96.0 | 94.0 | 95.0 | 95.8 132..225 Locating bearing Non-locating bearing

250 | 94.0 | 95.0 | 95.8 | 94.0 | 95.1| 96.0 | 94.0 | 95.0 | 95.8 Non-locating

315 | 94.0 | 95.0 | 95.8 | 94.0 | 95.1| 96.0 | 94.0 | 95.0 | 95.8 250...355 bearing Locating bearing

Terminal Box Details

Max.
- . Hole for
Range in kW 0.75kW to 315kW* Frame Te:gl:al No of | Terminal co::i:scstor cable
Polarity 2P, 4P & 6P Size | | oition | terminals | boltsize | (o o, ?;;(r:\){
Frame size 80 to 355L (mm?)
Insulation Class F, temperature rise 80 Top 6 M4 4 3/4"
limited to class B 190% IOP : mi 1‘; 3{1‘"
— 0o Tee op
Supp‘Iy condition 415V+/ -10%, 50Hz +/-5% ) Top A T 0 T
Ambient temperature 50 deg C 132 Top 6 M5 16 I
Protection IP 55 160 Top 6 M5 16 1"
Mounting B3 & B5 (Dual mounting hole) A0 Top 5 M6 25 1 _
- — 200 Top 6 M8 50 1-1/4
Re greasing facility From 225 frame and onwards 25 Top 5 M8 0 11/4"
) ) 250 Top 6 M10 150 2"
* Contact sales office for rating above 315 kW. 280 Top 6 M10 150 2"
315 Top 6 M12 240 2-1/2"
355 Top 6 M16 300 3"

Optional features available

e Frequency 60Hz

¢ Voltages from 220V to 690V

e Class H insulation

e Re-greasing facility from frame 180 and above
Roller bearings at DE from frame 180 and above
Insulated Bearings at NDE from frame 160 and
above

Forced cooling arrangement / Encoder
Mounting from frame 250 and above

RTD, Thermistor in the winding

BTD on the bearings from frame 250 and above
e Space Heaters

e Larger Size Terminal Box

Non Standard Shaft Extension
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