
About the Energy Efficiency 
Project

The cost of power is a current and future concern 
for the region’s irrigators who rely on reliable and 
affordable energy to water a range of crops - from 
grapevines to grazing pastures. 

In an effort to investigate potential solutions, Natural 
Resources South Australian Murray-Darling Basin 
(SAMDB) recently invested in a program to assess the 
energy efficiency of five irrigated properties within the 
region. 

With the expertise of a specialist energy consultant, the 
irrigation and energy infrastructure of each property 
was assessed to understand:

• how energy efficient the system is currently
• what follow-up actions could contribute to

improving energy efficiency
• if any alternative energy sources presented a viable

alternative to mains-supplied electricity

Each of the five participating systems were scored 
individually, and benchmarked against each other, and a 
wider selection of South Australian irrigation systems.  

The energy efficiency audits included several key 
components to gain an understanding of how the 
irrigation system was operating:

• a review of power bills for the 2014-2015 financial
year, including tariff models and charge rates

• an audit of on-farm electrical and hydraulic systems,
including performance testing

• where applicable, catch can tests were undertaken
to measure distribution uniformity (Du) of irrigation
systems

In addition to analysing the irrigation system, the 
report also included an indication of what alternative 
power sources – if any – could help in reducing energy 
expenses.  

The reports made a number of observations about the 
state of the irrigation system and recommendations 
for reducing electricity use and cost.  The energy 
efficiency reports have been summarised as a series 
of case studies, which can be viewed at http://www.
naturalresources.sa.gov.au/samurraydarlingbasin/land-
and-farming/farm-management/farm-management-
resources

How were the audits conducted?

Lee McKenzie, a dairy farmer from Mount Compass on the Fleurieu Peninsula, was one of the participants of 
the Energy Efficiency Project.



• Alternative energy sources present an option
to some, but not all, irrigation systems. Where
irrigation systems lie dormant for several months
each year questions need to be asked about cost
recovery through investment in alternative energies
and what the final cost per kW/hr generated will be.
A full cost benefit analysis provided by a qualified
assessor is recommended.

The audit process revealed a range of issues for each 
of the properties included in the project, ranging from 
underperforming system components through to 
inefficient irrigation mainlines.  Detailed information 
for each of the audits is included in the series of case 
studies that accompanies this fact sheet.

Many of the recommendations prescribed through 
the audit targeted low hanging fruit – actions that can 
be easily implemented by many irrigators to improve 
energy efficiency:

• Monitoring system components (pumps, motors,
filtration systems and field valves.) to ensure they
are functioning efficiently and are working within
an expected efficiency rating.  Regular servicing
and maintenance should be undertaken to maintain
performance.  It could be worth considering
replacing certain components (motors, pumps, etc.)
with a highly energy efficient model, where there is
a cost saving benefit or at the end of its natural life

• Undertaking regular testing of irrigation
pumping and emitter systems to assess
uniformity of application to determine where issues
exist within the irrigation system. Adjustments to
system infrastructure can then be actioned through
remedial works where there is a demonstrated cost/
benefit to achieving the same

• Understanding electricity tariff models helps
irrigators to be confident that they have subscribed
to the most cost effective method of purchasing
power.  Regular reviews of the tariff model are
essential as the market is constantly changing.
Websites such as www.energymadeeasy.com.au
help to compare tariffs, or an independent energy
broker can be engaged.

Solutions for more complex issues generally require 
more investigation and investment:

• Infrastructure performance monitoring can
identify worthwhile energy efficiency upgrades
at specific locations.  Often, replicating an entire
mainline will reduce friction losses by 50% - an
effect that flows onto reducing the total head
loss and overall electricity costs.   Although this
is generally cost prohibitive, upgrading certain
sections of the mainline, including fittings may
present a more realistic option.

• Reviewing irrigation practises can help to identify
potential cost saving measures, such as irrigating 
during off-peak demand periods and improving 
scheduling to meet soil moisture requirements 
rather than relying solely on nominal application 
rates.

What issues did the audits reveal?

Generally speaking, solar photovoltaic (solar PV) 
systems are not the most compatible source of 
electricity for irrigation systems.  This is because solar 
systems capture a steady stream of sunlight during the 
day and feed excess energy into the grid for a nominal 
return.  Given the price paid for solar generated 
energy is far less than the price charged for grid-drawn 
electricity, it is highly unlikely that an irrigator will break 
even by feeding power back into the grid.

The most efficient use of solar energy is seen in systems 
that use electricity as it is produced, i.e. steadily, during 
daylight hours, and consistently throughout the year.  
Irrigation systems are generally used on a very seasonal 
basis, often at night and can be turned off for medium 
to long periods of time, effectively wasting the energy 
captured by solar panels.

For solar to be a viable supplementary form of energy 
for irrigators, some practise change is required.  This 
includes irrigating during the day and irrigating for 
longer periods of time (at a reduced rate).  

In balancing the risk versus benefit of installing solar 
panels sheerly for irrigation and pumping requirements, 
it is also worth considering what contingency plans are 
made regarding cloudy weather, especially when these 
conditions occur during peak demand periods.

Storing energy will become easier and more accessible 
as the technology and availability of large-scale 
batteries improves.  This presents an opportunity for 
growers to supplement grid-drawn electricity to reduce 
the cost of power during peak-demand periods, and 
will make solar power a much more viable option for 
irrigators.

It is important that growers undertake or commission 
a full investigation into the costs and benefits of solar 
PV power based on applicability to their own system, 
before committing to the investment.

Alternative energy sources
Solar PV



In assessing the suitability of an on-farm diesel genset, 
the biggest consideration is the price of diesel-
generated power compared to the alternative options. 

Diesel genset electricity can be generated for around 
25-26c/kWhr, based on the price of diesel being $1-
$1.05 (after rebates are applied).  This does not take
into account the cost of the genset unit, installation,
maintenance (every 250 hours), replacement (every 10-
15 years) and increases to the price of diesel.

At the time that the audits were conducted, grid-
drawn electricity was, comparable to the price of 
diesel-generated power.  In those circumstances, diesel 
generators were really only worthwhile where the 
overhead costs of electricity was high. This was the case 
for users on a demand-based tariff model (as opposed 
to an actual-based tariff model), who are be charged 
for peak electricity (demand) when actual usage may be 
lower.

Given that the current cost of grid-drawn electricity 
is significantly higher than 25-26c/kWhr, diesel is 
becoming a more attractive option.  

Like any investment, those considering using a diesel 
genset should undertake a full review to assess how 
compatible it will be with existing infrastructure 
and circumstances.  An indication of the suitability 
of alternative energy sources were made for each 
of the systems audited in this project, but require 
a more detailed analysis to be completed before a 
comprehensive recommendation can be made.

Diesel

Table 1: Diesel fuel consumption rates per generator 
size

Soil moisture monitoring at the McKenzie’s farm is another way to deliver optimal water to pastures.

Through the energy efficiency audit, it was 
discovered that the pressure gauge at the bore 
pump was inaccurate and needed to be replaced.



For more information
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