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How Motor Maintenance Saves Energy 

Motor maintenance offsets the degradation of performance that naturally occurs in all motor 
systems. If not maintained, motor parts wear out or break, lubricants break down and shafts 
get out of alignment, all resulting in reduced efficiency or unplanned downtime. Proper 
maintenance provides a planned approach to correcting problems before they degrade the 
system, keeping motors on-line and running efficiently. Maintenance frequency depends on 
the environment surrounding the motor and the load served.  

  

Motor Maintenance Energy-Saving Strategies  

• Maintenance logs are invaluable in a motor maintenance program. They provide vital 
information-type and specifications for each motor, where motors are located, 
specifications for belts, pulleys, etc., and an historical record of maintenance and 
repairs. When kept in an orderly fashion, they remind maintenance staff when tests, 
inspections or servicing are due. They also allow staff to quickly identify spare parts or 
replacements when needed. In addition, comparing recent test results to past values can 
provide early indication of reduced motor performance.  

• Proper lubrication will minimize wear on moving parts. Lubrication is best done on a 
regular schedule to ensure wear is avoided-once it occurs, no lubricant can undo it. It is 
crucial that the correct lubricant be applied in the right quantities.  

• Correct shaft alignment ensures smooth, efficient transmission of power from the motor 
to the load. Incorrect alignment puts strain on bearings and shafts, shortening their lives 
and reducing system efficiency. Shafts should be parallel and directly in line with each 
other. It is necessary to use precision instruments to achieve this. Shaft alignment is an 
important part of installation and should be checked at regular intervals.  

Misalignment of Motor Coupling  

• Belts and pulleys must be properly aligned and tensioned when they are installed, and 
regularly inspected to ensure alignment and tension stay within tolerances. Abnormal 
wear patterns on belts indicate specific problems that may require correction. Loose 
belts may squeal and will slip on the pulley, generating heat-correctly tensioned pulleys 
run cool. Excess tension strains bearings and shafts, shortening their lives.  

• Bearing maintenance consists primarily of keeping bearings clean, lubricated and 
loaded within tolerances. Proper belt tension or shaft alignment minimizes strain on the 
bearings and helps them achieve their expected life.  
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Misalignment of Sheaves  

• Commutator maintenance for direct current motors requires periodic visual inspection. 
Potential problems will be seen as discolorations, flat spots or burn marks. A smooth, 
even, glossy copper, brown or chocolate color is normal. Color patterns can also be 
normal as long as they are repeated around the entire commutator.  

Approximate Frequency of Motor O&M Procedures* 

Environment 
Activity Clean, 

Dry Moderate Dirty, 
Wet 

General Inspection: 
Environment - Cleanliness - 
Lubrication - Belts - Couplings 

6-12 
Months 

3-6  
Months 

1-3 
Months 

Testing 
Electrical Integrity - Volts/Amps - 
Temperature - Vibration 

12-18  
Months 

8-12  
Months 

3-8 
Months 

Lubrication: 
Oil 
Grease 

6 mos. 
12 mos. 

3 mos. 
6-12 mos. 

Monthly 
3-6 mos.  

Bench Inspection: 
Disassemble - Inspect - Repair - 
Reassemble - Check 

6-12  
Months 

3-6  
Months 

1-3 
Months 

Motors with brushes, slip rings or 
commutators: 
Check brushholders, commutators, 
rings and brushes 

6-12 
Months 

3-6  
Months 

1-3  
Months 

• Power quality can significantly impact motor performance. Just because a motor keeps 
working does not mean power quality is as good as it should be. Power quality 
problems can originate with power supplied by your utility, or from on-site problems. 
Specific issues include: single-phasing (one leg of three-phase power opens), 
unbalanced voltage, and voltage or frequency out of tolerance.  

• Motor circuit analysis (MCA) is a test that comprehensively analyzes the integrity of a 
motor's electrical circuits. Several tests are performed nearly simultaneously by one 
piece of equipment. This provides more reliable results than traditional methods of 
performing successive tests with multiple pieces of equipment. MCA tests are normally 
done by a service company. Traditional analysis of motor circuits involves 
determination of the electrical resistance of motor windings.  

• Avoid painting motor housings because paint acts as insulation, increasing operating 
temperatures and shortening the lives of motors. One coat of paint has little effect, but 
paint buildup accumulated over years can have a significant effect.  
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Benefits and Pitfalls  

Proper motor maintenance always provides benefits in terms of operating efficiency and 
avoided downtime. The only pitfalls are inappropriately applied maintenance strategies. 

Benefits  

• Energy savings of 10 to 15 percent of motor energy consumption can typically be 
realized, depending on pre-existing maintenance practices.  

• Maintenance logs provide a history of problems, resolutions and maintenance 
performed for each motor-a change of personnel will not interrupt efficient operation of 
your system.  

• Proper maintenance procedures will keep motors operating at optimum efficiency, 
avoiding increased utility costs from inefficient operation.  

• Regularly scheduled maintenance and reference to historical motor records will help 
identify developing problems so they can be addressed before they become significant.  

Pitfalls  

• While lubrication is necessary, over-lubrication can be harmful if lubricant gets inside 
the motor where it can trap dust and dirt, chemically attack internal parts or cause short 
circuits.  

• Strict adherence to maintenance schedules may be inappropriate if the motor's 
environment or load changes- schedules need to be flexible to accommodate changes.  

• Belt drives should not be over-tightened. This reduces bearing life.  
• Motors put back in service without sufficient drying time after cleaning may suffer 

damage to internal parts.  

  

For More Information  

Contact your PG&E representative or call 1-800-468-4743 for more information about 
PG&E's energy efficiency programs and other services.  

*From The Complete Building Equipment Maintenance Desk Book by Sheldon Fuchs. Copyright 1992. 
Reprinted with permission of Prentice Hall. 

Copyright (c) May 1997, Pacific Gas and Electric Company, all rights reserved. 
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