
Energy Audits of 
Irrigation Systems

NSW Office of Environment and Heritage Energy Saver Program

A Consultative Process



Operations Audited

Bore to flood irrigation

River to flood Irrigation (yet to be 
completed)

Irrigation channel operator



Audit Stages
Preliminary data analysis to identify 
consumption patterns, variable charges etc.

Site visit to identify opportunities 
for both energy saving and demand 
management

Interim report with cost/benefit and second 
site visit

Develop business cases for selected opportunities



Preliminary Analysis
If you don’t measure it you can’t improve it…

Monthly energy use, monthly flows for 
individual pumps, diesel use in pumps, 
hours of operation of recycle pumps etc.

This information is useful in managing 
energy and managing pumps
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Demand Data
Bills
Monthly energy and flow data





Energy Reduction

Minimising the lift required of the pumps 
(static head and friction loss)

Minimise run-off water

Pump and motor selection/ upgrade/ 
maintenance
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Discharge and suction heights, pipe and fittings.
Minimising recycle can be achieved with use of VSD on supply pumps.
Pump efficiencies vary significantly between brands and types.
Motor type and drive type
Lack of data meant that performance of pumps over time could not be checked.
Did investigate PV, but ROI too long for specified business criteria.






Demand Management

Minimising use of pumps during peak and 
shoulder where possible

Use of buffer storage

Avoid use of pumps for short periods 
out of season

Power Factor Correction

Presenter
Presentation Notes

Pump to dams during off peak if possible, eg to fill dams at start of season. 

Where there was excess pumping capacity, it provided the opportunity to pump to a dam during off peak and then gravity feed during peak and shoulder. Requires good control of flow from dam due to changing dam level. The financials depend on where you are pumping from (river or bore) and if dam is big enough to avoid going empty through the season.

$6000 day due to 12h use of pump out of season

PFC value depends on tariff type. Usually good investment.




Outcome (Case with 
demand management option)

109 MWh of electricity savings annually

30% reduction of annual site energy 
consumption

64% reduction of annual site energy cost

6 year payback
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Long payback due to inclusion of complete pump station replacement
Opportunities included a number of different levels of improvement depending on the long term view.




Buffer Storage

Capital cost = $250,000 (1km pipe was 
largest cost)

Zero annual energy savings

Annual energy cost savings =$54,469 

4.6 year payback
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Zero annual energy change due to maintaining the same pump head to fill the dam.



174 MWh of electricity savings annually

Outcome (Case without 
demand management option)

11% reduction of annual site energy 
consumption 

10% reduction of annual site energy cost

Simple payback of 0.6 years
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Other outcome was pump management improvement.
Included pump and motor replacement opportunities and head reduction



Reduce flow rate of bore pump 
to reduce recycle rate

Capital cost = $0

Annual energy savings = 30 MWh

Annual energy cost savings =$5,490 

Immediate payback
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Pump speed typically adjusted to suit number of pipes
After overhaul the flow was substantially increased, and swapped from small to large recycle pump. 



Replace Small Recycle Pump

Capital cost = $10,000

Annual energy savings = 32.2 MWh

Annual energy cost savings =$5,897 

1.7 year payback
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Incorrect pump for application. Well away from the maximum efficiency point on the curve, and that particular pump efficiency was relatively low at best.




Energy Saver technical support

Funding assistance 
for implementation

Energy Savings Scheme

Federal Emissions Reduction Fund 
(Carbon Farming Initiative)
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Questions?
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