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Induction motors are 
the work horses of 

the industry

Energy efficient motors 
are widely in use  thanks 

to the efforts made by 
BEE, IEEMA and other 
industry champions

They account for nearly 
75% of the energy utilised 

in industries

Let us look at some factors 
that affect the 

performance of the 
induction motors



Perspectives

Overall perspective

Buyers perspective

Sellers perspective 

&

End-user perspective



Overall perspective

(<7.5kW) 90% small motors

(11-37 kW) 9% medium motors

(>45 kW) 1% large motors



Indian Standards

• IS 8789 : Standard motor- Old & perhaps, Eff3

–all small manufacturers “follow” specification

–most large manufacturers provide higher efficiency 
than “specified” 

• IS 12615(2004) : Standard for EE motors (based on 
CEMEP/EPACT)

–applicable up to 200 kW motors (315 frame size)

–minimum efficiency values specified in two levels, Eff1 
& Eff2



BEE labeling programme



Buyers perspective

Market Motors Engineered Motors



Life cycle cost

Induction motors 
account for >100 
times their first 
purchase cost during 
their life time

Negotiate the life 
cycle cost



Capitalized cost



Capitalized cost… case example

Eff1 Eff2

Motor rating- kW 75 75

Rate of Interest 12% 12%

Amortization period 15 15

Initial Cost 145000 138000

Motor Efficiency 94.5 93.0

Load Factor 0.50 0.50

Annuity Factor 6.81 6.81

Energy cost 3.50 3.50

Running hours/ annum 8000 8000

Capitalized cost 538327 638599

Difference in capitalized cost 100271



Sellers perspective

Sellers create market penetration through 

Efficiency

and a retention through increasing 

Reliability

Push-Pull Effect



Electrical suitability Mechanical suitability

· Rated output · Fixing dimensions

· Acceleration · Shaft stressing

· Continuous Running · Bearing life

Load Data Needed

Motor Selection

•Type of transmission

Engineered Internal & External features ensure efficiency & long life

• Speed variations



Complying with the standard



End-user perspective



Motor Applications

Pumps

24.8%

Fans

13.7%

Compressed Air

15.8%

Material processing

22.5%

Ancillary loads 
account for almost
65% of the energy

Ancillary loads are all 
centrifugal loads where 
speed variations thro’ 
VFD (optimisation) 
offer energy saving



Provide protection from aggressive atmospheric 
and site conditions

Environment



21.1°C
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Insufficient cooling affects 
efficiency and life



Maintain Voltage Levels

ALTHOUGH MOTORS ARE DESIGNED 
TO OPERATE WITHIN 10% OF 
NAMEPLATE VOLTAGE, LARGE 
VARIATIONS SIGNIFICANTLY REDUCE 
EFFICIENCY, POWER FACTOR, AND 
SERVICE
LIFE

Power Quality… Voltage variation



Power Quality….
Effect of Harmonics

 IEEE 519/1992 gives the 
limits for both THD-U 
and THD-I at the PCC 
level

 There are many effects 
of harmonics

 The motor efficiency can 
be nearly 0.5% lower





Effect of starting on motor life

•Motors are suitable for DOL start 
unconditionally

•Suitability for Star-Delta starting 
requires prior selection (stressful start)

•Soft starter too requires driven 
machine details…. Unsuitable for high 
inertia loads

•VFD is the most comfortable. The 
motor needs to be protected against 
insulation failure





Savings with DelStar converter



Power transmission belts

Synthetic flat belts are recommended 
for reduced transmission losses and 

energy saving of 3 to 5%



Optimize Transmission Efficiency

TRANSMISSION EQUIPMENT INCLUDING SHAFTS, BELTS, CHAINS, 
AND GEARS SHOULD BE PROPERLY INSTALLED AND MAINTAINED. 
WHEN POSSIBLE, USE FLAT BELTS IN PLACE OF V-BELTS. HELICAL 
GEARS ARE MORE EFFICIENT THAN WORM GEARS; USE WORM 

GEARS ONLY WITH MOTORS UNDER 10 HP.



Bearings, alignment issues

Over heated 
bearing

Angular misalignment 
corrected



Mechanical driven system

Big ticket saving potential



System approach- Fan system

As high as 30% saving potential



Pump controls for energy reduction



How much is there to reduce



International standards for VFD duty 
motors are provided by NEMA and IEC





Key pointers from the IEC standards

1. Under PWM supply, the winding temperature 
rise can not be limited to class B level. To limit 
temperature rise from class F to class B,       
one size derating should be applied

2. The winding wire should be dual coated

3. Winding insulation should be vacuum pressure 
impregnated (VPI)



Conclusion

All players should 
contribute to selecting, 
buying, commissioning 
and maintaining a 
Sound Motor System  
in order achieve high 
efficiency and long 
service life from 
induction motors


