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Abstract: As a mobile energy storage component with V2G
capability, electric vehicles (EVs) provide a more flexible
control scheme for the frequency stability of microgrids.
However, the strong nonlinearity of distributed power supply
and EVs also brings new challenges to microgrid frequency
control. Therefore, a load frequency control strategy of island
microgrid with V2G based on evolutionary-PID is proposed
in this paper. First, considering the mobility of EVs and
randomness of user charging behavior, as well as the phased
mutation of the capacity of EVs station during the day, a
microgrid system composed of EVs, micro gas turbine, and
distributed power supply is established. Then, PID and DDPG
algorithms are complementary to form a evolutionary-PID
controller. According to the actual situation of the microgrid
system, the design of state space, action space, and reward
function is completed, to realize the adjustment of adaptive
weight parameters of the PID controller, which effectively solves
the strong nonlinear influence brought by EVs and random
disturbance. Finally, the simulation results show that compared
with the traditional control algorithm, the evolutionary-PID
controller can not only suppress the frequency fluctuation
caused by strong random disturbance more effectively, but also
better adapt to complex working conditions where the system
parameters and structure change strongly nonlinear with time.

Keywords: island microgrid; V2G; load frequency control; deep
deterministic policy gradient (DDPG); evolutionary-PID
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