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EVs’ participation in system frequency regulation reserve based on
charging behavior prediction:capacity mining and risk evaluation
WU Zhouyang, Al Xin,HU Junjie, WU Jiechen
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)
Abstract: Taking EV (Electric Vehicle) aggregators providing reserve capacity in the frequency regulation
auxiliary service market as the research object,the optimization decision model of EV aggregators’ charging
power and reserve reporting is established considering the charging behavior uncertainties and energy de-
mand of EV wusers. Firstly, the EV charging records and the historical data of frequency regulation signal
are analyzed,and the prediction method of charging EV quantity and the time series characteristic analysis
method of frequency regulation signal are proposed. Then, considering the risks that the accuracy of EV
aggregators’ response to frequency regulation signal decreases or the charging demands of EV users cannot
be met,a risk cost evaluation method based on conditional value at risk is proposed to weigh the benefits
and risks of EV aggregators’ provision of reserve, and an optimization model is established to maximize
the benefits. Finally,the characteristics and advantages of auxiliary service reserve provided by EV aggregators
in different application scenarios are compared and analyzed based on simulation examples,and the validity
of the proposed model is verified.
Key words: electric vehicles; flexible resources; ancillary services; probability prediction; risk evaluation; fre-

quency regulation reserve;conditional value at risk
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