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Task 14 participation  
!  14 Countries… with more coming 

!  Australian participation through APVA with ASI funding
 support for international collaboration 

!  Australian contributions to date from Partners including APVA,
 CEEM – SPVRE – EE&T UNSW, CSIRO, NT Power and
 Water Corporation, Horizon Power, CAT Projects 
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Overall Goal of this  
international collaboration 

!  Promote the use of grid connected PV as an important source
 in electric power systems also on a high penetration level
 where additional efforts may be necessary to integrate the
 dispersed generators in an optimum manner.  

!  Develop and verify mainly technical requirements for PV and
 electric power systems to allow for high penetrations of PV
 systems interconnected with the grid  

!  Discuss the active role of PV systems related to energy
 management and system control of electricity grids 
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High Penetration PV Definition by Task 14  

!  High penetration situation exists if additional efforts are
 (would be) necessary to integrate the (planned) PV
 generation in an optimum manner. 

!  The aim of these efforts is to reduce the technical barriers
 to achieve high penetration levels of distributed
 renewable energy systems on the electric power system. 

!  A growing appreciation that  
–  the issues are increasingly economic, commercial and regulatory,

 rather than strictly technical 
–  Emerging PV challenges are more a symptom than cause; most

 electricity industries around the world have disfunctional retail
 market arrangements that do not provide a level playing field for
 disruptive technologies; eg. air-conditioning, EVs 
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Technical issues tackled by Task 14 
!  Aspects related to the fluctuating nature of PV in relation

 to electricity demand 

!  Grid interaction and penetration related aspects related to
 local distribution grids and  

!  Central PV generation scenarios.  

!  Inverters with multifunctional characteristics as smart
 interface between the source and the electricity network.  

!  Modeling and simulation techniques to evaluate the
 aforementioned technical issues. 
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Desired Task 14 Outcomes 

!  Provide access to more transparent technical analyses in
 order for industry, network operators, energy planners as
 well as authorities in the energy business to decide on
 steps to be taken and strategies to be developed on a
 sound basis. 

!  provide comprehensive international studies for high
 penetration PV 

!  Reports, (Utility) Workshops, Conferences, Providing
 objective and neutral high-quality Information…  
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IEA PVPS - Task 14  
Organization and structure 
!  PV generation in correlation to

 energy demand focusing on the
 consumer behavior to be better
 linked to the generation profile 

!  The effects on PV generation to
 the local grid as well as to the
 general electricity system 

!  Smart inverter technology dealing
 with requirements for inverters at
 high PV penetration 

!  Convincing case studies, Best
 practice examples 
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(NREL, IEA PVPS Task 14 Presentation, 2011) 



Solar Flagships 
Moree Solar Farm 

!  Funding for the development of large scale
 solar power in Australia: demonstration of
 the potential of solar energy in Australia,
 including efficient integration and
 operation of large scale solar power in
 Australia’s energy markets.  

!  150MW capacity - Poly-crystalline panels 
!  Single axis tracking 
!  A$600-700m estimated cost 
!  Construction to commence mid 2012 
!  Significant research funding component

 being led by CSIRO 
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(NREL, IEA PVPS Task 14 Presentation, 2011) 

(IPART, Draft Report on Solar Feed-in Tariffs, 2011) 
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… growing issues 
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(Braun, IEA PVPS Task 14 Presentation, 2011) 



Some Potential Australian High PV Case Studies 
!  Alice Springs Solar City 

–  Regional (50MW) grid with gas-fired generation and 3MW of PV, 
–  Case study now completed in partnership with PowerWater 

!  High PV penetration  
diesel mini-grids 
–  Carnarvon Case Study now  

underway in partnership  
with Horizon Power 

!  Townsville Solar City  
–  PV with major demand  

management initiative  

!  Urban contexts 
–  Some preliminary analysis  

for Solar Cities Blacktown 
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Wider objectives for case studies 
!  Engaging key stakeholders for appropriately facilitating

 high PV penetrations 
!  An emphasis on successful innovation for PV 
!  Case studies of  

–  Key issues arising from high PV penetrations in a range of
 Australian contexts 

–  successful management of these high PV penetrations 
–  Identification of future issues and options that support more

 proactive management in emerging high PV penetrations 

14 IEA PVPS Task14 - high penetration PV 



Alice Springs 
Case Study 
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High PV mini-grids 
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(Darbyshire, Presentation to Energy 
Storage Forum, 2011, Adelaide) 

Some related high PV penetration efforts 
!  Solar forecasting  

–  Universities, CSIRO, commercial providers 
–  Australian Energy Market Operator (AEMO) interest 

!  Smart grids 
–  Distribution network service provider pilot programs 
–  Smart grid, smart city (Ausgrid, Fed. Govt, CSIRO, technology

 providers) 

!  PV integration (case studies)  
–  Range of universities, CSIRO 
–  A growing number of DNSPs 

!  PV inverter and connection standards 
–  Some revisions drawing on international & local experience 
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