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Study of Risk Regulatory and Prevention Strategy of Electricity Market Based on ESS Evolution Game Theory
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Abstract: With the continuous promotion of the "double carbon" strategy, the reformation of China's
electricity market has entered a new stage, but the overall construction of the electricity market is still in the
primary stage, and there is an urgent need to develop a scientific and feasible regulatory prevention strategy. An
iterative model of "evolution game—optimized clearing" was established between regulators and risky subjects. A
library of market risk and profit indicators was formed. And the risk prevention strategy was quantitatively
constructed for the electricity market. The evolutionary stabilization strategy and market risk changes in the process
of continuous game interaction between the two participants was explored. Iterative simulations base on real data,
the simulation results show that when the market risk is high, after limited rounds of evolutionary game, the
regulatory prevention strategy can reduce the degree of transaction risk, which verifies the effectiveness of the
regulatory prevention strategy. The proposed method can provide theoretical support for the formulation of
electricity market regulatory strategy.
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Fig.1  Two-layer iterative model framework
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Tab.l  Pure strategy game matrix of regulators and risk unit
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Fig.2 Flow chart of model iterative calculations
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Tab.6  Summary table of correction factor C, for risk unit benefits
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Tab.10  The first round of iterative evolution game payoff matrix
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Tab.11 Results of the local stability analysis
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of the first-round evolution game
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Fig.3  First round evolution and stable phase trajectory diagram
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Tab.13  The second round of iterative evolution game payoff matrix
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Tab.14  Results of the local stability analysis

of the second round evolution game
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Tab.15  The third round of iterative evolution game payoff matrix
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Fig.5 Comprehensive comparison of the bid-winning

capacity change of the risk unit
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Fig.6 Comprehensive comparison of electricity market transactions
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