
1 |   WWW.BENTLEY.COM    |    ©  2018 Bentley Systems, Incorporated ©  2018 Bentley Systems, Incorporated©  2018 Bentley Systems, Incorporated

Catching Energy Thieves in your Pump Stations

Tom Walski
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Which pump is wasting energy?
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Energy

ÅPump energy can be major O&M cost

ÅMajor portion of life-cycle cost

ÅDepends on type of system

ÅEnergy savings are achievable
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Base Pump Selection on Life-Cycle Costs

Cost = Equipment + spwf (Energy + O&M)

Equipment

Other O&M

Energy
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Relative Energy vs. Initial Cost
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ÅDesign-Pump Selection

ïBase on life-cycle costs

ïTradeoff between piping and pumping

ïDonôt just analyze design point

ïConsider range of operation

ÅOperation

ïAnalyze pumping strategies

ïMinimize demand charges

ïBeware of bad combinations

ïMonitor energy bills

Energy Savings
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7

Wire Power In Brake (Motor) Power

Water 

Power

Added

Pump Efficiency = Water Power/Motor Power

Overall (wire-to-water) Efficiency = Water Power/Input Power
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Calculating What Energy Cost Should Be

Donôt just calculate at Best Efficiency Point

Operation varies over the day, season, long term
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Converting Energy to Cost

Kw-hr x $/kwhr



11 |   WWW.BENTLEY.COM    |    ©  2018 Bentley Systems, Incorporated

ÅMore than kwh x $/kwh

ÅEnergy pricing complicated

ÅComplicating factors
ïPeak demand charge

ïTime-of-day pricing

ïBlock rates

ïBlock rates as function of peak

ïMultiple rates

ïSeasonal rates

ïMultiple energy providers

ïTake or pay conditions

ïOpen energy market

Energy Cost
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VSP vs. Constant
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VFD Efficiency
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7 Configurations

2 Constant Speed

2 VSP

2 Constant +

Hydropneumatic

3 Constant Speed

3 Variable Speed

2 Constant + 1 VSP

2 Constant + 1 jockey

X

X
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View VSP Operating Points
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Topography

Lift

Friction
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Hydropneumatic Tank Considerations

ÅSmall (tiny) Systems

ÅLow/zero flow periods

ïCamp grounds

ïSki resorts

ïStadiums

ïGolf courses
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Identifying Poor Capacity

One Pump

200 gpm

70%

Two Pumps

270 gpm

62%
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Modeling is not just for planning engineers

21

Many opportunities in operations
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Fix Leaks
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Control I&I


