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Abstract: The large-scale vehicle-to-grid interactions have be-
come an important mean for frequency regulation. In allusion to
the problems that frequency regulation interactive control can
not ensure various requirements of users and can not fully mo-
bilize the enthusiasm of users to participate, a frequency regula-
tion strategy of electric vehicle (EV) aggregator was proposed
to ensure the various requirements of EV users and improve the
frequency stability of the power grid with high penetration of
renewable new energy. Firstly, considering the interactive influ-
ence of the users’ energy consumption of traveling, frequency
regulation preference, and data protection, a probability evalu-
ation model of the adjustable ability of EV aggregator is estab-
lished under the limited information environment. Secondly,
considering the influence of the uncertainty of aggregator’s fre-

quency regulation and the duration of frequency regulation con-
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trol on the delay charging of users, a probabilistic frequency
regulation strategy considering the timing delay frequency reg-
ulation recovery is proposed. Finally, the results of an example
verified the effectiveness of the proposed frequency regulation
strategy in ensuring user requirements, reducing the impact of
uncertainty caused by data protection, and improving system
frequency stability.

Keywords: electric vehicle (EV); grid-connecting state; EV

aggregator; various requirements; frequency regulation;

state recovery
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Fig. 1 Operation area of an EV under grid connection
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Table 1 Parameters of equivalent frequency regulation of
power system

ZH EACIE
REWE R B H s 4.44
HEkBILIE RZED/pu 1.0
PRI T A R/pu 0.09
RIS B B RO s 0.2
IAFEHLE R H AL TC/s 0.3
M) B T 12
e e AR R R A pu 0.17
HUBE)248 45 K™ pu 1.0
AP,=P,—P, };%ﬁﬁg 50
g YR
2-H-s+D
—% AGC
wEres |1 L1 L +y
1+TR-s 1+TCs 1+7Cs +

B3 FEENREEHATHNENRESEFMER
Fig. 3 Equivalent frequency regulation model of the power
system with EV aggregator
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Table 2 Traveling energy consumption parameters of EVs
for connecting /leaving the power gird
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Fig. 4 Frequency deviation profile considering the
frequency regulation of EV aggregator
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