Global warming is a reality and world over people
are working towards reduction in carbon foot print.
Electric motor applications, in Indian industry,
consume about seventy percent of the generated
electrical energy in India. Improving efficiency of
the motor is therefore a major concern in energy-
efficiency efforts. Electric motors with improved
efficiency, in combination with frequency
converters can save about 7% of the total
worldwide electrical energy. Roughly one quarter to
one third of these savings come from the improved
efficiency of the motor. A need was felt amongst
users, consultants and manufacturers in India to
revise existing BIS standard IS 12615:2004 to
harmonize with the international standards. This
will lead us to be in line with international code of
standards and practices. This will also result in
having uniform test procedures to facilitate the
end user to compare the performance and energy
efficiency of motors manufactured by different
manufacturers.

Motors from 0.37kW to 375kW make up the vast
majority (approximately 90%) of installed motor
population and are covered by the standard
1S12615:2011. This fulfils the need of the
manufacturers to design motor for a global market.
This standard defines three efficiency classes and
corresponding efficiency values for motors
operating at 50Hz frequency.

Salient features of BIS standard IS 12615:2011
(second revision)

This standard is primarily based on
IEC 60034-30:2008 issued by the International
Electrotechnical Commission except that additional
performance parameters other than efficiency
values have also been included such as starting
current, starting torque and full load speed.

The efficiency levels in IS 12615:2011 are based on
test methods specified in IS 15999 (Part 2/sec 1):
2011 /IEC 60034-2-1:2007. The standard specifies
methods used to determine losses and efficiency,
with the objective to calculate efficiency values
more accurately.

The standard specifies rated voltage as 415V, and
rated frequency as 50Hz. Also the permissible
variations in voltage and frequency are as below

¢ \oltage: +10%

e Frequency: 5%

e Combined variation: £10%

The standard specifies output kW rating and frame
relationship up to 160kW for 2P & 4P ratings and up
to 132kW for 6P ratings. Above these ratings, the
frame selection is left to the manufacturer.

OTORS

New IE Efficiency Classes are as given below

Efficiency Description

Class

IE1 Standard efficiency | Comparable to eff2
IE2 High efficiency Comparable to effl
IE3 Premium Premium

The standard covers low voltage, AC three phase

squirrel cage, single speed induction motors for

¢ Rated voltage < 1000V

¢ Rated frequency 50Hz

¢ Rated output between 0.37kW to 375kW

¢ 2,4 &6 Pole motors

e Rated on the basis of continuous duty (S1) or
intermittent periodic duty (S3) with 80% or higher
cyclic duration factor

¢ Capable of operating directonline

eRated for ambient temperature of 40°C
& altitude not exceeding 1000m

¢ Degree of protection IP44 or superior

e Method of coolingIC411

e Fixing dimensionsas per1S1231 & 152223

e Determination of total losses with stray load loss
determination fromresidual losses

This standard does not cover
¢ 8P & higher polarity motors
e Pole changing motors (multispeed motors)

e Motors made exclusively for converter duty
application

e Motors completely integrated into the machine.
(for example, pumps, compressors that cannot
be tested separately from the machine)

¢ Crane & hoist duty motors

Highlight

e Efficiency values of different manufacturers are
comparable only if they are measured by the
same method as per 1S 15999 (Part 2/sec 1):2011/
IEC60034-2-1:2007.

e |[E Class efficiencies are subject to tolerance as
perIS/IEC60034-1.

e For conditions of limitations on grid supply (e.g.
limiting starting current, high tolerances of
voltage and/or frequency), it may not be possible
to achieve the same IE efficiency class.

e Energy efficient cage-induction motors are
typically built with more active material to achieve
higher efficiency and hence the starting
performance of these motors differsomewha

e

&
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IE2 SERIES

from motors with a lower efficiency. The locked
rotor current increases approximately by 10 to 15
percent for increase in each level of efficiency for
the same output power. For replacing existing
motors, this should be checked by the user with
manufacturer for proper sizing of the protective
devices.

Old efficiency levels were eff2 and effl (as per
CEMEP). For calculation of these efficiencies,

Bharat Bijlee’s IE2 Motors Product Range

OTORS

&

fixed stray load losses (0.5% of motor input) were
assumed and not measured. Hence efficiency
values were with high uncertainty. Now
IS : 12615:2011 refers to IS : 15999 (Part 2/sec
1):2011 / IEC 60034-2-1:2007 for calculation of
efficiency. This calculation is based on the new
methods of stray load loss measurement specified
in the standard. The effect is in reduction of
efficiency value than the earlier values.

Type Frame Size

kW Range

IE2 High efficiency-2H

71 TO 355L

0.37TO 355

Bharat Bijlee IE2 motors are readily suitable for inverter duty -

Features:
e All motors with dual coat winding wires

¢ Special Impregnation to suit inverter duty

e 6 terminals in the terminal box for all motors

Stray Load Loss Measurement and
Efficiency Determination of IE2 Motor

The most significant difference in the efficiency
determination method of standard motors (as per old IS
12615:2004 ) and IE2 motors (as per1S12615-2011).

Effect of additional stray load losses for efficiency
determination as perlS:12615-2011.

The new standard follows IS : 15999 / IEC 60034-2-1
for arriving at the stray load losses. These losses can
vary from 2.5% in small motors to 0.5% in higher
ratings up to 10MW. (reference - graph. In figure 11
of standard1S:15999).

The earlier standard IS : 12615-2004 used for effl
motors assumed stray load losses as 0.5% of output.
Hence the efficiency values tested by the earlier
standard would be 0% to 2.0% higher than the new
standard for the same motor.

Example is given below

Rating effl IE2 specified in | Reduction
4Pole | specifiedin | IS : 12615-2011 |in efficiency
IS : 12615-2004 (%) from eff1
(%) due to
additional
stray load
losses (%)
0.75kwW 82.5 79.6 2.9
55kwW 94.2 935 0.7

When comparing effl/eff2 motor & IE2 motor, it is
necessary to note the difference in testing
methods. The standard has reduced the efficiency
value to take care of this. Atfirst glance, a customer
would feel that an IE2 motor is inferior to an effl
motor though both might be identical.

Hence for any comparison, it is necessary to use the
same method of loss calculation.

The worked out example shown below gives the
energy savings per year (for 8000 hours running) of
a BBL IE2 motor (normalized for 0.5% stray load
loss) over a BBL standard motor. Stray load losses
are taken from figure 11 of IS: 15999.




IE2 SERIES T

Efficiency comparison and energy saving of standard motor and IE2 motor

MOTORS

Rating (kW) 11 55
Efficienct Standared Standard IE2 Standard IE2
Purchase Cost (Rs.) 25676 30340 132236 149944
Catalogue Efficiency % 89.0 89.8 93.8 93.5
Input Power (kW) for IE2 motor 11.0/0.898 55.0/0.935
as per catalogue =12.249 =58.824
Additional Stray load losses (kW) (0.2424-0.0550) (0.959-0.275)
over Standard motor =0.187 =0.684
Normalized IE2 Efficiency % with 1112'022 9-0187 SSSéOS/ 24-0.684
0.5% Stray losses assumed (12.249-0.187) (58.824-0.684)
=91.2 =94.6
(11.0/0.89) (11.0/0.912) (55.0/0.938) (55.0/0.95)
Motor losses(kW) -11.0 -11.0 -55.0 -55.0
=1.36 =1.062 =3.636 =2.894

Saving (kW) 1.36-1.062=0.298 3.636-2.894=0.742
Savm‘g in energy (kWH) @8000 Hrs 2384 5936
running per year
Average Energy Cost (Rs.)
Annual Saving (Rs.) 16688 41552
Payback period for additional

3.35 month 5.11 month
purchase cost for IE2
Saving (Rs.) in 20 years 333760 831040

For IE2 motor, as per nomogram
(figure 11 of IS 15999)
Stray load loss for 11kW motor is 0.2424 kW

For Standard motor, stray load loss is 0.5% of output
Stray load loss for 11kW motor is 0.055 kW
Stray load loss for 55kW motor is 0.275 kW

Stray load loss for 55kW motor is 0.959 kW
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