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Fig.1 System composition diagram of

multi-energy microgrid
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Fig.2 Block diagram of frequency control for

multi-energy microgrid with EVs
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Secondary frequency control of multi-energy microgrid with electric vehicles
based on fuzzy fractional-order PID
XIANG Leijun,CHEN Hao,GUO Xinhua, YANG Yifan
(College of Information Science and Engineering, Huagiao University,Xiamen 361021, China)

Abstract:In order to solve the problems of microgrid frequency fluctuation caused by the connection of dis-
tributed intermittent renewable energy power generations and electric vehicles to microgrid,a fractional-order
PID (Proportional Integral Differential) secondary frequency controller based on the fuzzy adaptive logic is
designed. Through the fuzzy control rules,the parameters of the fuzzy fractional-order PID controller are set
online in real time by combining with the frequency deviation. Considering three scenarios of the output
power fluctuation of photovoltaic power generation and wind power generation, the connection of electric
vehicles to microgrid, and the random load disturbances, the proposed fuzzy fractional-order PID control
method is simulated, verified and analyzed quantitatively. Simulative results show that compared with the
traditional PID controller and the fractional-order PID controller,the designed fuzzy fractional-order PID con-
troller achieves fewer system frequency response oscillation,lower overshoot and shorter dynamic adjustment
time, and shows stronger capacity of anti-disturbance and robustness, which has the excellent control effect
for secondary frequency regulation of multi-energy microgrid.

Key words:microgrid;electric vehicles;secondary frequency control;fuzzy fractional-order PID;parameter setting
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Fig.C2 Frequency deviation response of different SOC values under random disturbances
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