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Field Testing:

How are our pumps performing?
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Results of Testing Program

« Average Efficiency Loss: 9.3% This difference is from
~ operating outside of

peak efficiency range

* Average Overall Efficiency Gap: 12.7%
* Average Efficiencies: )
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Benchmarking: Pump Energy Indicator, PEI

+ Intuitive and directly applicable S
+ Based on: “how much water’” and “how high it is being pumped”
# Units: kWh per Mm3 of water per m of head pumped

* Average PEls from testing program:
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Improving Efficiency:

Pump Refurbishment

Common refurbishment tasks:
* Disassembly, blasting and cleaning
* Replacement of bearings, bushings, packings

* Replacement of mechanical seals

+ Restore clearances

* Special coatings
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Pump Efficiency, n, (%)
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Case Study: Pump Refurbishment
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Significant recovery in pump efficiency

— —Original Efficiency (1977)
- Field Test Efficiency Before Refurbishment (2011)

—— Field Re-Test Efficiency After Refurbishment (2012)
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Improving Efficiency: Pump Operating Point

60 90%

Results from June 2014 Test on 100 hp (75kW) Pump
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Improving Efficiency: Pump Operating Point

Improvement Options:

Change Impeller (or pump itself)

Variable Frequency Drive (VFD)
Different Pump Combinations (if possible)
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Today’s Focus:

Changing Pump Combinations

Aa—

* Why? Very affordable to change operation.

# Use Pump Energy Indicator (PEI) metric for guidance.
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Application: Single Pumping Station

Pumping Head & TDH {m]

4 Pumps; 7 Possible Combinations
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Next step: Expand concept to larger system...
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Pump Condition

Samples of what we are we dealing with?
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Solution Methodology & Results

* Determine current energy consumption
* Process Control Narratives, Pump Duty Tables, etc.
* |dentify new pump control logic
* Select those combinations which minimize PEI
* Determine potential reduced energy consumption

* Results:
Daily Current Consumption 17,734 kWh 36,954 kWh
Daily Optimized Consumption 17,187 kWh 35,669 kWh
Daily Difference in Consumption 547 kWh (or 3.2%) 1,285 kWh (or 3.6%)
Annual Energy Savings 200 MWh (or 21 homes)
Annual Cost Savings @ 11¢/kWh $22,000/year
v B::‘='|' k Capital Expenditure Required: $0!
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Next Steps & Future Considerations

* Add constraints to ensure
pumps Working Within Lower impeller life
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