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Stackelberg Game-Based Optimal Dispatch for Integrated
Energy System Based on Dual Incentive Strategy

NI Jian, SHEN Yunwei
(School of Electrical Engineering , Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: In order to ensure the effective allocation of resources and economic returns, the
operators of integrated energy systems (IES) influence user behavior through reasonable pricing
mechanisms and incentive strategies to optimize the market efficiency, the user satisfaction and
the economic benefits of IES operators. A stackelberg game-based optimization scheduling model
of IES based on a dual incentive strategy is proposed. First, in view of the many uncertainties in
the actual response, a dual incentive strategy based on price and contribution is proposed. On the
one hand, this strategy gives a step-by-step subsidy according to the amount of electricity load of
users participating in integrated demand response (IDR). On the other hand, according to the
proportion of electricity load participating in IDR in the total adjustable electricity load, the
contribution of users is quantified and additional subsidies are given, so that IES operators can

provide more reliable incentives in an uncertain market environment. Secondly, based on the

KiEHEE: 2024-12-11
BEEEEN: Y (1999—), %, fEERAmL. FER I NEEGREEASLNIILAE . E-mail:
1511469459 @qq.com,



532 i

RN

2025 4F

stackelberg game theory, a leader-follower game optimization scheduling model is established

with IES operators as leaders and maximizing their comprehensive profits and users as followers

and maximizing their comprehensive utility, which improves the economy and reliability of IDR.

Finally, the scheduling strategy and incentive scheme based on the game equilibrium are solved

by differential evolution algorithm. The results of case study verify that the proposed strategy can

achieve a win-win situation of IES economy and flexibility.
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