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GLWA’s Water System

• Serving 3.8 million people in 
112 communities

• 5 treatment plants

• 19 pumping stations

• 816 miles of transmission 
main
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GLWA’s Systems Control Center
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Program of Real-Time 
Efficiency Evaluation 
for Pumping Stations –

REEPS

• GLWA pays over $20M annual 
electricity costs for pumping water to 
the customers

• To analyze pump efficiency, GLWA 
developed the REEPS program

• REEPS would evaluate real-time 
efficiency for each of the 120 booster 
pumps and 54 high lift pumps

• REEPS would find ways to improve 
pumping efficiency for individual pumps 
and systematic operations
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REEPS Method
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REEPS Method



REEPS Method
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REEPS Method

10

An iterative algorithm to solve Eq-A
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REEPS Method
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REEPS Method
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REEPS in 
Ovation

Flowchart for

Calculating flow 
rates for each of 
the six pumps in 
Franklin Pump 
Station 
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REEPS
in Ovation

Real-time 
pump 
efficiency & 
energy cost 
evaluation
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REEPS
in Ovation

Hourly and 
daily pump 
performance
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REEPS
in Ovation

Electricity costs 
are calculated 
based on the 
rate schedule of 
DTE Energy
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REEPS
Sample 
Application

Pump flow, head 
& efficiency 
analysis for 
Adams Station
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REEPS
Sample 
Application

Pump flow, head 
& efficiency 
analysis for 
Adams Station
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Application

Pump flow, head & efficiency analysis 
for Adams Station
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REEPS
Sample 
Application

Pump flow, head 
& efficiency 
analysis for 
Adams Station
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Pump L4 Re-Sizing



REEPS
Sample 
Application
Pump flow, 
head & 
efficiency 
analysis for 
Adams Station
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Using Re-Sized Pump L4



REEPS
Sample 
Application

Pump flow, head 
& efficiency 
analysis for 
Adams Station
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• Pump efficiency increased from <70% to 
82% 

• Pump discharge throttling reduced from 
>50% to approximately 10%

• Annual energy savings is estimated about 
180,000 kWh (approx. 6%)

• The overall unit energy cost reduced 
from $81.1 per MG to $75.7 per MG 
(annual cost savings of about $16,500)

Energy Savings by Using Re-Sized Pump L4



REEPS 
Sample 
Application
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• Generate optimal pumping 
schedule for next 24-hour

• Reduce on-peak billing demand of 
electricity

• Reduce energy costs against DTE 
Energy’s tariff

• Optimize water transmission 
paths to reduce pumping 
requirements

• Use cloud computing technology 
to speed up the calculation in 
optimization algorithm engine

Real-time Pumping Optimization Project



REEPS
Sample 
Application

REEPS helps 
real-time 
pumping 
optimization 
program
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Real-time Pumping Optimization Project



Questions?
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THANK YOU
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