
PUMP AND MOTOR REPLACEMENT

Large-scale pipe replacement project includes replacement of high-service pump station with two large pumps and 
motors.    
Estimated loan amount = $2,800,000

$2,600,000 pipe replacement o
$200,000 pump and motor replacement o

Estimated energy e!ciency (green) portion of loan = 8% ($200,000)
Estimated annual energy savings range from 22.9% to 24% or up to $2,934 per year.

"e high-service pump station equipment is about 30 years old.  "e existing pumps are rated at 600gpm at 154 feet 
with a manufacturer-rated e!ciency of 77%.  Existing motors were rated at 85%. "e actual operating e!ciency 
probably is lower because of the age of the pump system.
Estimated energy consumed by existing pumps is 116,400 kW annually.1 

"e proposed new pumps will have a rated e!ciency of 89%.2   
"e proposed new motors will have a rated e!ciency of 93.5%.3 

Standard pumps on the market have average e!ciency ratings of 72.5%.
Standard motors on the market have average e!ciency ratings of 89%.4

"e e!ciency (wire-to-water) of standard pumps and motors = 72.5% * 89% = 64.5% (pump e!ciency times motor 
e!ciency).
"e e!ciency of proposed pumps and motors = 89% * 93.5% = 83.2%
To compare the e!ciency of proposed pumps and motors with standard pumps and motors, divide the total e!ciency 
of the proposed components by the e!ciency of the standard components:  83.2% / 64.5% = 1.29
"us, the increased wire to water e!ciency is 29%.  "is level of e!ciency exceeds the 20% recommended minimum 
for pumps and motors.

By replacing the pumps and motors in the high-service pump station, the system will reduce energy use by 22.9% (for 
maximum day operation) to 24.0% (for average day operation) or 26,664 to 27,945 kW annually.5  
At 10.5 cents per kW, energy reductions from the new pumps and motors will save up to $2,934 per year.6    

1  Calculations based on electricity bills and submeter electric data for 2008.
2  Hypothetical Manufacturer Pump Specifications. Fall 2008.
3  Hypothetical Manufacturer Motor Specifications. Spring 2009.
4  U.S. Department of Energy, 2005. When to Purchase NEMA PremiumTM Efficiency Motors. Motor Systems Tip Sheet #1. DOE/GO-102005-2019.
5  Energy reductions results based calculation using an average of 600gpm, 154 TDH and operation of pumps for 12 hours a day.
6  Calculations based on electricity bills and submeter electric data for 2008 and estimated energy savings.
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