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The Issue is Energy Costs…
The Answer is Premium Efficient      

Electric Motors (and Drives)



Why Energy-Efficient 
Electric Motors?

Electric motors consume
63% of the electricity
used by American 

industry

Source:  U.S. Department of Energy, 2002



Consider Life Cycle Costs



Compare Motor Operating 
Costs to Automobile

Car 50 HP motor
Purchase Price $20,000 $2020
Annual use 15,000 mi. 8760 hrs.
Efficiency 30 MPG 93.6%
Fuel/Energy Cost $2.20/gal. $0.75 / kWh
Annual operating cost     $1100 $8788

5.5% 435%Annual operating cost as 
% of purchase price



Upgrading one, 1 HP (.75 kW) motor to 
a Premium Efficient motor ....

Every year will eliminate: 1 Barrel of Oil 
from being burned

520 lbs. of 
coal from 
being burned

Up to 1,400 lbs. of 
carbon dioxide 
emissions from being 
released into the 
atmosphere

That is just one year!
Motors can last 15+ years

and....

or....



Motor Efficiency
Iron core 
losses

Stator 
resistance

Rotor 
resistance

Windage 
& friction

Stray load 
losses Total

Losses

7.6%

Input 
Power
100%

Output
Power
92.4%



Case Study – Dairy Vacuum 
Pumps

• Several farms in Wisconsin installed 
adjustable speed drives on milk vacuum 
pumps

• Works with blower or lobe-type pumps 
only (not rotary vane or water ring type)

• “Right-size” pump for worst case 
operation – drive can adjust for lower 
demands

• Reduces electric consumption



Case Study – Dairy Vacuum 
Pumps – Reduced Energy Use

Herd Size Installed Cost 
Range*

Annual Savings 
(Dollars / Year)

Typical 
Payback**

<100 $3000 – 4000 $250 – 1200 3 – 6 years

100 – 199 $3000 – 4500 $250 – 2500 2 –5 years

200 – 499 $3000 – 4500 $400 – 3500 1.5 – 3.5 years

>500 $3500 - 5000 $1300 - 6000 6 months – 2 
years

*Installation costs and savings may vary depending on the site conditions and use. 
**Payback before any incentives



Case Study – Dairy Vacuum 
Pumps – Additional Benefits
• Improve milk quality – somatic cell 

count reduces below 100,000 extra 
$0.10 to milk price

• Lower noise level
• Reduce maintenance costs
• Limited lubrication required –

lessens potential to contaminate soil



Typical Savings Opportunities

• Premium Efficient Motors
– Typical Single Phase 80.0%
– Premium Single Phase 86.5%
– Typical Three Phase 87.5%
– NEMA Premium® Three Phase 90.2%

• Always use three phase motors when 
possible



Think “Out of the Box”
• Make own three phase power

– Phase converter – poor efficiency
– AC Inverter – good efficiency 

• Inverter offers adjustable speed to 
save more energy
– Fans & pumps can save over 50%

• Vacuum pumps for milking
• Ventilation fans in barns & poultry houses
• Crop dryer fans



Getting Started
• Look for assistance in your area

– Motor sales and service 
provider/distributor 

– Motor manufacturer
– Check availability of financial/technical 

assistance from your local utility, 
statewide energy office and/or regional 
energy efficiency program



Getting Started
• Assess your company’s needs
• Assemble your motor management 

team
• Perform a 1-2-3 Assessment

– Sample a few motors’ operating costs
• Survey and replace motors on a wider 

scale throughout the facility



The 1 ● 2 ● 3 Approach 
to Motor Management

• Calculate energy costs and potential 
savings

• Determine the payback periods 
• Calculate ROI and NPV
• Compare the financial impact of 

repairing or replacing motors
• Print tags for motors to communicate 

repair/replace decisions
• Generate a summary report



The 1 ● 2 ● 3 Approach 
to Motor Management

• Select a representative sample (5) of 
motors

• Collect nameplate data, operating 
hours, and cost of electricity for each 
motor

• Enter data into the worksheet
• Review the financial results and make a 

repair/replace decision
• Consider other appropriate motor 

management strategies









Communicate Your 
Decisions

Tag Motors with action:
• Replace immediately with 

NEMA Premium®
On failure:
• Rewind per Best Practices
• Replace with EPAct
• Replace with NEMA 

Premium®





The Building Blocks of 
Motor Management

• Comprehensive motor inventory
– Critical spares inventory

• Purchasing and repair policy
– Hp breakpoint

• Motor application analysis
– Loading
– Add adjustable speed drives



Comprehensive Motor 
Inventory

• Many managers underestimate the 
number and cost of operation for 
motors in the facility

• Large motor populations can be a 
stumbling block
– Replace the inventory over time focusing 

on older, less efficient motors first
– Multiple tools available (MotorMaster+ 

and motor manufacturers’ software)
• Include maintenance information



Critical Spares Inventory
• Minimize downtime and future costs 

when failures occur
• Ensure that the most cost-effective 

motor is available when you need it
• Review the current motor population –

develop appropriate spares plan
• Confirm location, suppliers and 

availability



Purchasing Policy
• Plan long-term strategy for motor 

population 
• Standardize policy throughout 

organization
• Consider hours of operation for the 

year and electricity costs
• Streamline the purchasing process



Partner with Electric Motor 
Repair Facilities 

• Survey assistance
• Shops have application knowledge for 

motors and drives
• Learn from failed motors

– Don’t replace with same motor enclosure 
or level of protection - upgrade

• Shops may be able to help facilitate 
incentive programs



Hp Breakpoint
• Develop general repair/replace guidelines 

for all motors based on Hp
• Comparison tools available 

(MotorMaster+, 1-2-3, Advanced Energy 
Bulletin, motor manufacturers’ software)

• Breakpoint can be affected by incentives



Repair Policy
• Develop a repair specification

– DOE, EASA or your own
• Develop a relationship with your 

service providers
• Visit your service providers to observe 

operations, methods, and materials 
used

• Assess failure mechanism to address 
the need for motor enclosure 
improvements



Reduce Electric 
Consumption and Downtime
• Evaluate failed motors
• Do not replace with same design that 

fails from outside source
– Upgrade enclosure
– Install correct motor rating
– Provide overload protection

• Add adjustable speed drive when 
application allows



Motor Loading
• Right sizing 

– Motors often run at 40% load or less
– Oversized during design – “bigger is 

better”
• Adjustable speed drives 

– Centrifugal applications – fans & pumps
– Applications that restrict flow 

mechanically



Preventive Maintenance
• Perform routine checks of the operating 

environment
• Check for bearing noise, heating, stock 

or chips over the motor
• Maintain a usage history and schedule 

routine maintenance to minimize 
unexpected failure

• Document maintenance activities to 
optimize intervals



Partner with Electric Utility 
for Incentives

• Rebates from utility
– Prescriptive – Motors & Drives
– Custom

• Technical support
– Survey assistance



Resources
• Motor Decisions Matter (MDM)

www.motorsmatter.org
• Electrical Apparatus Service Association 

(EASA)
www.easa.com

• U.S. Dept of Energy Best Practices
www.oit.doe.gov/bestpractices



Complete Motor Survey
• Use more advanced analysis 

software
– MotorMaster+, motor manufacturers’, 

others
• Can account for repair or rebate cost 

offset
• Add ASD drive into savings



Define Motor Using
Drop-down Data Boxes

...

EPAct / NEMA Premium



Single Motor

EEE
PPP
AAA
ccc
ttt

///

NNN
EEE

EPAct/NEMA Premium

...



Instant Cost Calculation

EPAct NEMA Premium

NEMA Premium

NEMA Premium

EPAct

EPAct

XXXX YYYY



Multiple Motors

EPAct/NEMA Premium



Report Details

EPAct NEMA Premium



Report Summary

EPAct NEMA Premium



ASD Checkbox

EPAct/NEMA Premium



Instant Cost Calculation

EPAct NEMA Premium

NEMA Premium

NEMA Premium

EPAct

EPAct

XXXX YYYY



ASD Graph Button
EPAct

EPAct

EPAct NEMA Premium

NEMA Premium

NEMA Premium

XXXX YYYY



ASD Load Data

Adjust profile
for the motor’s 
duty cycle  



ASD Graph & Data



Questions?

Thank you.
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