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Automatic generation control based on soft pulse twin delayed deep deterministic
policy gradient algorithm
XI Lei'*,ZHAO Junmiao',HUANG Haochao',SHI Yu',WANG Wentao',LI Zongze'
(1. College of Electrical Engineering and New Energy,China Three Gorges University, Yichang 443002, China;

2. Hubei Provincial Key Laboratory for Operation and Control of Cascaded Hydropower Station,
China Three Gorges University, Yichang 443002, China)

Abstract: The reinforcement learning can effectively obtain the optimal solution of stochastic problem,but it
has underestimation and overestimation biases when estimating the value function,seriously affecting the per-
formance of automatic generation control. Therefore, an automatic generation control algorithm based on the
soft pulse twin delayed deep deterministic policy gradient is proposed, which introduces Boltzmann softmax
operator, and balances the overestimation and underestimation deviations of () value by using its smoothing
property and error control ability. In order to solve the increased computational burden problem brought by
the introduction of softmax operator,a spiking neural network is integrated,and the computational burden is
reduced by simulating the temporal activity of biological neurons. The effectiveness of the proposed algorithm
is validated through the simulation on the modified IEEE standard two-area automatic generation control
model and the integrated wind-solar-water-thermal-storage multi-area automatic generation control model based
on the Southwest Power Grid. Compared with other algorithms, the proposed algorithm has lower frequency
deviation and better control performance.

Key words: automatic generation control; reinforcement learning; spiking neural network; policy gradient; con-

trol performance



