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Deep reinforcement learning based dispatch strategy for microgrid energy
management considering uncertainty of source and load

MA Chongchong* , WANG Yizheng ™ , WANG Kun™ , FENG Changsen "
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( " Economic Research Institute of State Grid Zhejiang Electric Power Co. Ltd. , Hangzhou 310008 )
Abstract

Inorder to address the renewable energy and load uncertainty problem, a microgrid energy scheduling method
based on a continuous deep deterministic policy gradient ( DDPG) algorithm is proposed. Firstly, an optimization
model is establised with the objective function to minimize the daily operating cost, and thereby the decision model
is transformed into a Markov decision process (MDP) where the tuple of MDP, i. e. , the state space, action space
and reward function, is defined. Secondly, the long short-term memory (LSTM) neural network is used to extract
the future trend of the time series data in the stochastic environment as the state, so as to improve the convergence
effect of the deep reinforcement learning algorithm in the continuous action space. Finally, through training a deep
reinforcement learning model and comparing the energy scheduling strategies obtained from the various algorithms,
the effectiveness of the method proposed in this paper is verified.

Key words: microgrid, energy management, reinforcement learning, deep deterministic policy gradient

(DDPG)





