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Abstract: The internet data center IDC) microgrid, as a crucial component for managing data loads, exhibits com-
plex competitive dynamics among various market participants. Understanding the equilibrium strategies of different
entities within the IDC microgrid has become essential for optimizing its scheduling. To address this issue, this paper
proposes an optimization scheduling method for IDC microgrids that considers multi-agent game theory. First, we
construct the topology of the IDC microgrid, considering the electrical-thermal coupling characteristics and differen-
tiated data load profiles. We establish mathematical models for the IDC itself and various energy conversion devices
within it. Next, we analyze the interests of suppliers, service providers, and users in the IDC microgrid, leading to
the development of an optimization scheduling model that balances the operational returns of all parties involved.

Building on this foundation, we enhance the accuracy and speed of multi-agent game calculations by reconstructing
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each participant’s objective function using Nash equilibrium principles, integrating these multi-agent objective func-

tions into a single objective function. This leads to the proposal of a hierarchical game-solving algorithm. To quantify

the computational accuracy of the proposed algorithm, we develop an assessment metric based on the L1 norm. Fi-

nally, simulation results demonstrate that, compared to traditional non-game models, our optimization scheduling

model incorporates the competitive interactions among suppliers, service providers, and users within the IDC mi-

crogrid, thereby improving operational returns for all parties involved. Compared to traditional multi-agent game-

solving algorithms, our proposed method reduces computational error in the IDC microgrid by over 62.1% and short-

ens computation time by more than 9.8%.

Keywords: internet data center microgrid; optimization scheduling; multi-agent game; game-solving algorithm
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Tab.4 Comparison of results under scenes

1

3

Gt PR YR /S M55 i M/
1 -174.099 5 -3338.71
2 -174.099 5 15 778.80
3 307.494 3 856.78
4 3074943 18 999.50
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