Assessing the potential impacts
of electric vehicles on the
electricity distribution network
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Why electric vehicles?
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Method

Identification of key stakeholders and issues

Development of analysis framework

Development of modelling tools Data collection

Model 1: Conventional Load EV charging — * EV Charging Standards
Distributor and Distribution Substation * \Vehicle-Kilometres Travelled
* Model 2: Coordinated EV charging — * Distribution Network Design Standards

Distribution Substation Area eStandard daily load cycle curves — Residential

Network and EV charging simulation
*EV adoption: 5, 25 and 50 %
*Charging (distance) required: 20, 40, 80 and 160 km
*Charging regime: Conventional Load with TOU and Coordinated
*Load Cycle: Low Penetration Water Heating, High Penetration Water Heating

Assessment of results and implications for stakeholders



Simulation Electricity Networks
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Single Distributor —
Conventional Load
Charging
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Load (kW)
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— Distribution Substation
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Sufficient Off-Peak capacity?
How does this affect network planning assumptions?
Electric vehicle owners?

*Expected daily travel for Sydney 18 km (NSW Transport Data Centre, 2010)



Conclusion

Broad range of benefits are driving interest in electric
vehicle deployment

Widespread adoption of electric vehicles will depend on
successful integration into the existing electricity network

Growth of maximum load seen to increase with adoption
rate
— At low EV adoption rates, almost no load increase

— Impacts vary for different load cycles
— Impacts depend on network level
Management with price signals and charging coordination

(latter more effective) could be an effective way of
preventing network expansion requirement

Change in network operating conditions will need to be
considered in network planning
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