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A low carbon challenge for petroleum transport 
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(Pitt and Sherry, CEDEX, 2013) 
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…and possible  
opportunity 
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(Pitt and Sherry, CEDEX, 2013) 
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Still a long way to  
go to decarbonise  
electricity 
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(www.reneweconomy.com.au, 2013) 
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…but promising 
 progress 
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(Joshi, www.reneweconomy.com.au, August 2013) 
(ESAA, 2013) 

(AEMO, SA Report, 2013) 



..and potential eg. AEMO 100% Renewables Study, 2013 
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(AEMO, 2013) 



A range of Australian studies – deployment
 potential, economics, integration 
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… and potential emissions implications 

(Melbourne Energy Institute, 2012) 

(Putney et al, AUTOCRC, 2010) 
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UNSW CEEM Project on EV integration 
  Maximising the economic  value of EV integration into the

 Australian National Electricity Market 
–  Residential, distribution and system level 
–  Unmanaged, scheduled, ‘smarter’ managed 

  Related work on 
–  High renewable 

penetrations in NEM 
–  Distributed storage: 

potential value,  
institutional challenges 

–  Distributed energy  
infrastructure, markets 
policy, regulatory  
frameworks 
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EV Charge/Battery SOC Modelling 
  EV charging depends on: underlying transport requirements

/charging infrastructure availability/charging control
 approach; 

  Vehicle trip behaviour was obtained from the NSW
 Household Transport Survey; 

  A Plug in Hybrid (similar to a Volt) was used in modelling; 
  Control state logic was applied to model charge control

/different approaches to EV integration; 
  Vehicle charging and battery SOC was then simulated

 across the survey day for each vehicle (weekday-weekend). 
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Model Tool  
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•  We used trip data for existing ICE Sydney vehicle fleet; 
•  Assumes that EV transport mirrors that of ICE transport; 
•  Model doesn’t include informed decision making w.r.t. charging (yet) 

Disclaimer(s) 

EV integration in the NEM - emissions implications 



Scenario Space 
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  Charging Infrastructure: 
–  Residential only; 
–  Residential + Commuter off-street; 
–  Universal off-street; 

  Charging Rate: 
–  Slow - 10A; 
–  Medium – 15; 
–  Fast - 32A; 

  Charging Control: 
–  Un-managed; 
–  Time of Use; 
–  Overnight valley filling. 
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Temporal Characteristics of EV
 Charging 
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Residential Infrastructure – Impact of charge control approach  

Un-managed Charging – Effect of charging infrastructure availability  
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Modelling EV Emissions 
  Electricity emissions are a function of when EV charging

 occurs; 
  Electricity emissions can be assessed on either a

 marginal basis, or an average basis; 
  Renewable generation is almost never marginal so

 average and marginal emissions can differ significantly
 (SA as an example); 

  The marginal emitter was identified from the generator
 setting the price in the SA and NSW NEM pools in 2011; 
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NEM/NSW and SA – Annual Average
 EV Emissions (2011) 
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Looking Forward 
  The future electricity industry will look different

 from today’s; 
  EVs could be beneficial in allowing higher RE

 penetrations than otherwise possible; 
  But… there needs to be adequate flexibility in

 charging to respond to RE generation; 
  Charging infrastructure availability is important to

 provide the flexibility to charge according to
 wind/solar availability. 
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EV Charge Control – Solar          
 (impact of charging infrastructure availability) 
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Conclusions 
  Charging infrastructure availability is a key

 variable which effects: 
–  Marginal and Average emissions from charging; 
–  Flexibility to move charging load to correlate with RE. 
  A trade off is observed between the economic

 interests of the Electricity Industry and
 Emissions – Challenge for policy makers 

  Lots of more work could be done in this space 
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Many of our publications are available at: 
www.ceem.unsw.edu.au   

Thank you…  questions and discussion 
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