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Part 1: Opportunities for solar 
pumping



Why use solar pumping?

Reduced bills for 
electricity and 

diesel

Flexible

Reduced 
connection and 
infrastructure 

cost

Low 
maintenance

No noise, fumes 
or fueling runs

Protection from 
rising energy 

costs

Scalable



What pumping tasks suit solar power

If you already use electric 
pumps for irrigation and are 

grid connected

You pump water to header 
tanks or dams for stock or 

domestic use

You have substantial and 
efficient water storage

You have a discrete day time 
pumping task as part of your 

broader system

You have potential to reduce 
your electricity usage to a 

more favourable tariff 
strcture



Livestock drinking-water supply

Continuous (year round) 
supply and relatively small 

volumes make solar pumping 
well suited for stock pumping

Water can be pumped during 
the day from a bore, dam or 
steam into a stock dam or 

elevated tank.



Domestic water

Solar PV can provide significant savings 
for domestic and cleaning pumping 

systems

These systems can be solely for water 
pumping but are often designed to 

supply domestic power as part of an 
integrated system



Irrigation pumping

Approximately 5 million megalitres 
of irrigation water is used per year in 

NSW alone (ABS, 2014)

Diesel or grid connected electric 
pumps lift water from rivers and 
bores to pressurised distribution 

systems

While electric pumping is more 
efficient,  high network charges and 

connection costs  have inhibited 
growth



Irrigation pumping – the business case

Depends on:

- Number of months pumping per year

-Time of day of irrigation

- Potential to export excess energy

+Many more factors

Solar powered irrigation systems are a 
significant investment and require a 

detailed site analysis



Irrigation pumping – the business case

Blueberry (L/day per plant)

(Source: PrimeFacts, NSW DPI)

Irrigation requirements vary based on 
crop – some are well suited to solar 

pumping

If pumping is seasonal or irregular, try to 
identify ways to use your solar when it’s 
not used, i.e. farm electricity or export to 

the grid



Irrigation pumping – what to ask yourself

Are your current 
pumps suitable?

At what time of 
the day do you 

need water?

What is the 
operating cost of 

your existing 
pumps?

Is there existing 
water storage?

How far from the 
grid is the 

pumping site?

How much water 
needs to be 
pumped?

How often is the 
pump used?



Part 2: Solar pumping solutions



Solar pumping system



Sunlight

Solar irradiation

Fun fact: Earth intercepts 
1,800,000,000,000,000kW               of 

solar energy. 

To compare, the US can only 
generate                    700,000,000kW

Solar declination angle



Solar array – panel types

Monocrystalline

• made from silicon slices 
(wafers) cut from a 
single large crystal

• typically black

• reputation for higher 
efficiency

• more expensive to 
produce

Polycrystalline

• cut from blocks of cast 
silicon rather than single 
large crystals

• cheaper to produce

• cheaper to buy

• typically dark blue

Thin Film

• layers of 
semiconducting and 
conducting materials are 
deposited directly onto 
metal, glass or plastic

• cheapest

• least efficient

• better at high temps



Solar array - panel attributes

QUALITY
WATTAGE / 

SIZE

PERFORMANCE WARRANTIES



Solar array - mounting

Ground-mounted Roof-mounted

Floating Pole-mounted

Typically your best 

option!



Solar array – tilt angle and tracking



Solar array – tracking

More expensive

Prone to failure – need to have 
a good maintenance schedule!



System controllers 

Solar controller / Maximum 
Power Point Tracker 

• Used to match the arrays 
output with the required 
current or voltage of the 
motor

• Also known as a current 
booster

Pump controller

• An electronic controller that 
turns the pump on and off.

• Usually activated by a float 
switch

• Can integrate a maximum 
power point tracker

Solar inverters

• Converts DC electricity 
produced by the solar panels 
into AC electricity

• Can then use AC electricity 
with the grid and AC 
pumps/motors

• This output can be combined 
with other power sources



System controllers - inverters

String inverters

• connected to a series (string) of solar 
panels

• 1 per solar system

• converts DC to AC for the solar system 
as a whole

Microinverters

• mounted on the back of a solar panel to 
make the panel itself a grid-interactive 
module

• 1 per solar panel

• no DC wiring in the system at all; 
standard AC cables are simply run to 
each panel for connection



Solar pumping configurations

Stand-alone solar Solar + grid

Solar + Batteries Solar + diesel



Solar (stand-alone)



Solar with grid



Solar + diesel generation 



Solar + batteries 



Part 3: The design process



Considering installing solar pumping?

General energy 
assessment:

Commission a general 
energy assessment to 
accurately document 
the pumping quantity, 

cost and time-of-use of 
your irrigation system

Address efficiency 
first:

Address efficiency 
savings first, e.g.

- Poor layouts

- Pipe diameters

- Pump size

- Maintenance

Check water storage:

Check your water 
storage infrastructure to 
minimise leakage and 

evaporation.

Take stock of your total 
water storage.

Contact:

Get in touch with your 
irrigation supplier first to 

understand your 
pumping requirements. 

Then contact a solar 
pumping provider



The design process



Working with suppliers

Initial discussion

Lay the ground 
work for a long-

term engagement 
/ relationship

On-site 
investigation

Provide all the 
necessary 

information to 
ensure the 
equipment 

provided is the 
best for the job

Quote

Take your time 
assessing multiple 
quotes. Get help 
from a third party 

if necessary

Commissioning

Ensure operation 
and maintenance 

manuals are 
provided and a 
commissioning 

check is 
completed

Maintenance

Report on 
equipment 

performance and 
behaviour and 
have suppliers 

conduct 
maintenance 

when necessary

Make sure the installer is Clean Energy Council Accredited



System Maintenance

Solar module cleaning:

The array should be installed with a 
minimum tilt of 10° to allow for self cleaning.

If the array is visibly dirty, clean it with water 
and a non-abrasive material.

Cabling check:

Have cabling checked for any loose 
connections or damage.

Always make sure the system is turned off 
when checking cabling

Mounting system:

Check the mounting system to ensure it’s 
stable.

If you have a tracking system, check the 
motors and hinges.

Vegetation maintenance:

Make sure vegetation growth is restricted so 
it doesn’t block the solar system.

Grazing animals may be suitable to keep 
grass levels low – as long as they can’t 

chew through any cables. 



Part 4: Solar pumping 
economics



Life cycle cost (LCC)

Purchase /    

Energy / Materials / Water /

Labour / Training /

Maintenance / Repairs / Insurance /

Decommissioning / Disposal /



Cost differences between solar and diesel



Comparison of Life Cycle Costs



Need to consider the life cycle cost

This is an indicative example only!



Case study

Sarah Burke – Business Development Manager



Case study: Ecotech Energy















Part 5: More resources



Links to more resources

AgInnovators - Solar-powered pumping in agriculture -
https://www.aginnovators.org.au/sites/default/files/Solar%20-
powered%20pumping%20in%20agriculture.pdf

AgInnovators – Solar Powered Pumping Factsheet -
https://www.aginnovators.org.au/sites/default/files/Solar%20powered%20irrigation%20pumping_0.pd
f

NSW Farmers - Why solar stacks up for farmers -
https://www.nswfarmers.org.au/NSWFA/Posts/The_Farmer/Innovation/Why_solar_stacks_up_for_far
mers.aspx

Clean Energy Regulator – Small-scale Technology Certificates -
http://www.cleanenergyregulator.gov.au/RET/Scheme-participants-and-industry/Agents-and-
installers/Small-scale-technology-certificates

Guide to Installing Solar PV for Business and Industry -
www.solaraccreditation.com.au/consumers/purchasing-your-solar-pv-system/solar-pv-guide-for-
businesses.html

Solar Quotes - www.solarquotes.com.au

https://www.aginnovators.org.au/sites/default/files/Solar%20-powered%20pumping%20in%20agriculture.pdf
https://www.aginnovators.org.au/sites/default/files/Solar%20powered%20irrigation%20pumping_0.pdf
https://www.nswfarmers.org.au/NSWFA/Posts/The_Farmer/Innovation/Why_solar_stacks_up_for_farmers.aspx
http://www.cleanenergyregulator.gov.au/RET/Scheme-participants-and-industry/Agents-and-installers/Small-scale-technology-certificates
http://www.solaraccreditation.com.au/consumers/purchasing-your-solar-pv-system/solar-pv-guide-for-businesses.html
http://www.solarquotes.com.au/


Questions?

Luke Christiansen

luke@2xe.com.au

mailto:luke@2xe.com.au


Thank you


