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Background and Acknowledgments

The Australian Solar Institute (part of Australian Government)  
has funded the:

• Australian PV Association (APVA)

and

• Centre for Energy and Environmental Markets (CEEM) 
located within the University of New South Wales (UNSW)

To undertake studies  of High PV  penetration  on grids.

• GSES was given permission to do this presentation. Most   
has been prepared by Dr Iain MacGill (UNSW)  the Project 
Manager.
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Potential Australian High PV 
Case Studies

• Alice Springs Solar City – Case study now released
– Regional (50MW) grid with gas-fired generation

• Carnarvon – Case study now released

• Townsville Solar City 
(Magnetic Island) 
– PV with major demand 

management initiative 

– Likely 2012

• Newington, Sydney 

• Blacktown Solar City
– Likely 2012
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Case study process – stakeholder engagement

• System questionnaire
– collect and collate high-level information on:

• the electricity supply system;

• photovoltaic systems connected to the network;

• general experiences being encountered with high levels of PV penetration on the 
network;

• specific experiences being encountered with high levels of PV penetration on the 
network;

– use the questionnaire as a basis for discussion with key stakeholders, and to 
identify specific high PV penetration areas/issues to focus on in more detail.”

• Possible feeder level surveys

• Site visits, stakeholder meetings
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Alice Springs Case Study

5Some recent 'high PV penetration' 
developments in Australia
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Penetration and profiles

Typical Summer & 
winter profiles

6High PV penetrations in electricity 
grids
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Specific network 
issues

7High PV penetrations in electricity 
grids
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Carnarvon Case Study

• Isolated 11.5MW gas/diesel grid

• 1.1MW of distributed PV capacity 
installed, 300kW utility system

• PV integration challenges

– Local Integrated Utility, Horizon Power 
imposed hosting capacity limit of 
1.15MW distributed PV, 2011

• Case study with Horizon Power 
completed in April 2012
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PV system 
deployment

11 Australian high PV penetration case 
studies
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Dx feeders

12 Australian high PV penetration case 
studies
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Voltage Rise/Phase Imbalance

• A range of solutions: eg. Tap changing
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Cloud issues

15 Australian high PV penetration case 
studies
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Reports are available from:

http://www.apva.org.au/reports
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• Monitoring of grid?
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HV feeders and each 
substation

Install smart meters (LV side of substations)

Having the data recording set at resolutions of 15 
minutes. 

Read/record:  voltage, real power, reactive power, 
frequency, and THD. 

If possible 

(i)it is better to record individual harmonics. Sometimes the magnitude 
of the fundamental current is low due to backfeeding.

(ii) have it set that if the frequency varies by more than 1hz—eg
reaches 49hz or 51 hz then resolutions is set at 1 minute for a period of 
time. 
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Substations with PV connected

• Voltage and THD should be  monitored (Use Polyloggers such as 
Powermonics)

• Monitor for 1 week (assuming sunny) –on the power lines near the 
actual systems and at various locations on the LV line from the 
substation. 

• If it is not practical to monitor at different sections just monitor at the 
end of the LV feeder. 

• The resolution of the data will depend on how frequently the data 
can be downloaded. If able to store 1 weeks data at  15 minute 
intervals  that would be good-however it could also be set on trigger 
for certain scenarios—eg when voltage above  certain value only.



creating sustainable change through education, communication and leadership © 2010 GSES P/Lcreating sustainable change through education, communication and leadership © 2010 GSES P/L

Locations of larger systems

• On some of the larger systems , say above 10kW
monitor short term (again say 1 week) at the actual 
customers switchboard with the polyloggers. 

• It would be good to monitor and record the 
generation of the system and if possible how much 
was being supplied onto grid and how much being 
used at the site.
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Data to be recorded for each 
substation

• Number of PV systems connected

• Size (kW) of each system

• Address/location of each system

• Which phase the systems are connected to.(appreciate 
that phase connection could change with time and not 
recorded).
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Thank You

Geoff Stapleton
Managing Director

gses@bigpond.com


