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Energy consumed by motors accounts for 60% of energy used by industry. 

Moreover, pump and blower motors are the largest electricity consumers in most 

facilities. For example, water supply and wastewater treatment facilities delegate as 

much as 90% of their energy to power pumps.  

Since motors are such great energy consumers, a motor’s original price tag is 

minute compared to the amount of money spent to power it. Typical calculations 

show that a motor’s purchase price makes up one-tenth of its life-cycle cost. With 

numbers like these, more and more organizations realize that EE motors make good 

economic sense, and they are paying a bit more for motors that consume less.  

This white paper covers characteristics that determine if a company will benefit 

financially from installing EE motors. It shows why EE motors are more efficient than 

standard motors and how these motors save companies money. It also provides 

sample calculations for quantifying energy savings and paybacks.  

Who benefits from energy-efficient motors 
EE motors, also called premium or high-efficiency motors, are 2% to 8% more 

efficient than standard motors. National Electric Manufacturers Association (NEMA) 

sets the standards for EE motors and stands as the authority on whether a motor 

qualifies as such.  

EE motors are economically feasible for all new installations, replacement of failed 

motors, and purchase of spares. In the long-term, EE motors are often less expensive 

than rewinding a standard motor. In addition, EE motors repeatedly prove to be 

economical, even if they replace a motor that functions well. As a general rule, any 

company relying on one or more inefficient motors that operate for more than 2,000 

hours per year will benefit from an EE motor. 

Peabody Holding Company, a leading U.S. coal producer, qualified as a perfect 

candidate for EE motors. Peabody replaced six pump motors with EE motors to more 

efficiently wash its coal. Its new 200 HP, 1800-rpm motors are rated as 96.5% efficient 
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and house a 32-inch impeller.1 In addition to the gained efficiency out of the box, V-

belt drive tensioning and pump modifications yielded a total of 14.9 percentage 

points in increased efficiency. With the help of these new motors, Peabody saves 

87,184 kWh of electricity and $5,231 per pump per year.  

Why EE motors are more efficient and reduce 
energy costs 

Motor efficiency is the ratio of the mechanical power output to the electrical power 

input. Manufacturers rely on loss reduction to make their motors more efficient. 

Energy lost due to heat output can be minimized with better-quality steel (silicon) 

and design changes that reduce magnetic flux densities, such as core lengthening.  

Higher-quality bearings and improved fan designs help remedy losses caused by 

bearing friction and air resistance. Manufacturers recover I2R losses caused by 

current flow through the stator winding by modifying the stator slot design and 

decreasing insulation thickness to increase the volume of wire in the stator. Rotor and 

stray-load losses are also addressed when developing EE motors.  

“Even though standard motors operate efficiently, with typical efficiencies 

ranging between 83% and 92%, energy-efficient motors perform significantly 

better. An efficiency gain from only 92% to 94% results in a 25% reduction in 

losses.” 

–Energy-Efficient Electric Motor Handbook published by the U.S. Department of Energy 

Cost-effective EE motors 

What if you learned of a capital investment that will repay many times its original 

value over the next twenty years, while at the same time improving motor reliability, 

reducing downtime, and decreasing repair costs? EE motors are a sound investment 

despite their initial purchase price. This is due to the high energy costs the motor 

incurs over its useful life, making its purchase price small compared to its total life-

cycle cost.  

An efficiency gain from 

only 92% to 94% results in 

a 25% reduction in losses. 
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The price premium for an EE motor averages 20% above the cost of a standard 

motor. However, since life-time energy costs are often 18 times the purchase price, 

a standard motor that costs $90,000 to operate could be replaced with an EE motor 

that costs $75,000 to operate. Even if the new energy-efficient motor goes for $1,000 

more than the standard model, the return on investment is strong.    

Calculating EE motor cost savings 

To calculate how much you will save by installing an EE motor, you need the 

following information: 

• Motor price 
• Efficiency rating 
• Annual hours of use 
• Utility rate 
• Motor horsepower (HP x .746 = kilowatts) 
• Other applicable information, such as degree of efficiency (high or 

standard) or type of fan control 
 

Consider the following example. A facility compares the energy cost of an EE motor 

(25 HP, 1800-rpm, totally enclosed, fan-cooled 460-volt motor that runs 16 hours per 

day at 75% load) with that of a standard motor at $.16 per kWh.  

Standard motor energy cost  

25 HP X .75 (load factor) X .746 (HP conversion to kW) X $.16/kWh X 16 hours/day X 

360 days/year X 100/89 efficiency rating = $14,480 per year in energy costs 

EE motor energy cost  

25 HP X .75(load factor) X .746 (HP conversion to kW) X $.16/kWh X 16 hours/day X 

360 days/year X 100/94 efficiency rating = $13,710 per year in energy costs 

Calculating the difference between the two costs shows that the EE motor yields a 

total savings of $770 per year. 

Facilities across the country benefit from cost savings as a result of EE motors. For 

instance, Encina Wastewater Authority in California saves $15,000 annually using 

energy-efficient motors.  

Typical payback rates for EE motors 
An EE motor that offers four or more points of efficiency can cost up to $1,000 more 

than a standard model, yet the energy-efficient motor is quickly repaid in energy 

savings. Payback rates decrease with greater energy prices, such as those in New 

England. In this region utility rates average $.16 per KWh, and EE motors can pay for 

themselves in less than one year.   

 

Encina Wastewater Authority in 

California saves $15,000 annually 

using energy-efficient motors. 
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Consider the previous example of the 25 horsepower EE motor. This EE motor costs 

$378 more than a standard motor; however, the organization receives a payback in 

six months.  

Utility rebate programs add to financial gains and increase payback rates. Swansea 

Water District in southern Massachusetts is enjoying over $14,000 in cost savings per 

year with the help of a motor replacement and updated motor controls. 

Additionally, the district qualified for $21,000 in utility rebates. This was a combined 

rebate for replacing an existing motor with an EE motor and adding a variable 

frequency drive. 

Valuable points of energy-efficiency  

EE motor manufacturers aim to close the gap between electrical power input and 

mechanical power output so their customers can benefit from using less electricity. 

Beyond energy cost reductions, customers rave about EE motors’ overall superiority. 

Lower heat output, less vibration, and lower failure rates are a few additional 

features that set EE motors apart from standard alternatives.  

With rising utility rates in states such as Massachusetts and Rhode Island, even one 

point of energy-efficiency gain in a new EE motor can provide substantial cost 

savings over time. Please consult a Munro Distributing Mechanical Energy 

Department Sales Executive for proper feasibility analysis and product requirements 

before purchasing and installing an EE motor. 

 

End Notes 

1  “Optimizing Pump Systems at a Coal Slurry Preparation Plant: Motor Challenge Case Study,” U.S. 

Department of Energy, retrieved 8/16/12 
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