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Abstract: With respect to the problem that the stochastic dynamic economic dispatch model is difficult to solve efficiently, this
paper proposes a parallel multi-dimensional approximate dynamic programming algorithm for solving the stochastic dynamic
economic dispatch rapidly for electricity-gas-heat integrated energy system (IES). This algorithm can aggregate the state variables
in the original high-dimensional state space into the available capacity of the electrical storage system (ESS), and the available heat
of the heat storage tank (HST) of the IES to achieve dimensionality reduction of the state space and solve the problem of
“dimensional disaster” in the dynamic dispatch. In addition, this paper uses the operation constraints of ESS and HST to eliminate
the invalid states and reduce the solving scale of the problem. In the fully trained value table model for uncertain scenarios such as
wind power, electricity price and load, through the iterative optimization of the approximate value function, the value table
containing empirical knowledge is employed to the online test to make the IES optimal dispatch decision deal with uncertainty. The
effectiveness of the proposed model and algorithm is verified by taking the improved two power systems as examples.
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