
Variable Speed Drives

Response

Opportunity Variable Speed Drives (VSDs)

Industry Poultry Yes

Pigs Yes

Beef/sheep Yes

Dairy Yes

Irrigated pastures Yes

Hort (small) Yes

Wineries Yes

All industries Yes
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Variable Speed Drives

Opportunity 
description

What is it? Variable speed drives, sometimes called variable frequency drives (VFDs), are electronic devices that sit between the electricity supply 
and the motor.  They cleverly alter the flow characteristic of electricity to the motor and therefore, the driven pump’s speed, to match 
the immediate demands of the system.  Slowing the motor speed to match a lower system demand reduces electricity consumption and 
electricity costs.

What primary 
outcome is produced?  

Electricity use and electricity cost savings will usually be greater for pumps that operate longest and/or are over-specified for the task.  
Electricity consumption can be reduced by 30-80% with the installation of a VSD.  

What is the financial 
return? ROI?  

The financial attractiveness of installing a VSD is largely governed by:

•	 the length of time the motor operates, 

•	 the motor size (power), 

•	 the variability of the load, 

•	 how over-specified the motor & pump is for the task, and

•	 the cost of electricity.

Payback periods can range from less than one year to more than five.  

Quantify impact on 
CO2 

Reductions in greenhouse gas emissions will depend on the fuel used to provide the energy.  For a farm that uses grid electricity to power the 
motor, reductions in greenhouse gas emissions will be directly proportional to the reduction in electricity consumption (i.e. 0.86 kg CO2-e/
kWh).  Slightly more complicated calculations are required in instances where a diesel generator is used. 
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 Ease of 
implementation

Difficulty  Very simple with new equipment. Can be complex in a retrofit scenario. 

Investment required VSDs pose little additional cost with a new installation, particularly with larger motors where reduced voltage starting may be required.  

For retrofit situations, a site-specific, detailed technical and financial assessment by a suitably qualified person is required. 

As suggested earlier, you need to ensure that the preexisting motor can be connected to a VSD and also whether the VSD is actually going to 
achieve the outcome.   

Skills required  Technical and financial competencies.

 Other 
considerations

What do I need to 
think about if I want 
to do this? What 
questions should I 
ask?

As the complexity of the situation increases, so do the number of considerations.  Below are some situational scenarios to exemplify the types 
of considerations.

•	 A brand-new installation requires a new motor starter.  A traditional reduced voltage or soft starter is contemplated.  However, a VSD – 
which is often comparable in cost – will deliver greater energy and energy cost savings.   

•	 A large pump transfers water a long distance from point A to point B.  The pipe sizing is correct, and point B is open discharge.  In this 
scenario a VSD would produce little or no energy savings.  If the pipe was determined to be undersized and limiting flow, a VSD may have 
merit as it could be used adjust the speed of the pump to operate at its Best Efficiency Point.

•	 A market gardener has a spray irrigation system.  The farmer may wish to irrigate 1 to 10 bays at any one time.  The motor speed should 
be determined by the required line pressure.  To irrigate one bay, a slower speed is required to achieve the required flow rate.  To irrigate 
10 bays, the water flow rate is increased to maintain the required pressure, hence the pump speed is increased. 

•	 With small motors, a VSD can be used to convert a single phase power supply to 3 phase with smaller motors.  Three phase motors are 
cheaper to buy and are more energy efficient.

Advice provided in this document is general in nature and is not a substitute for professional advice. 

Gabriel Hakim (AgVet Projects) and John Cutler (Keemin Energy Solutions) are acknowledged for their 
technical expertise in preparation of this fact sheet.  For further information, please contact the Heytesbury 

District Landcare Network, (03) 5598 3755 or admin@heytesburylandcare.org.au


