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A multi-objective allocation method for multi-energy green data centers considering wind,
solar and load spatial-temporal complementarity

KE Siwei, DONG Ping, MA Mingyu, WANG Chunling, LIU Mingbo
(College of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: To solve the problem of high energy consumption and high carbon emission in data centers, this paper proposes
a multi-objective capacity configuration model for wind-photovoltaic-storage multi-energy sources in green data centers.
It considers the spatio-temporal complementarity of wind, solar and load. First, a mathematical model of flexibility
resources in the multi-energy architecture of green data centers is established based on the spatial-temporal transfer
characteristics of data centers and the operational characteristics of energy storage devices. Then, based on the flexible
operation of data centers and energy storage, a complementarity index is proposed to describe the supply-demand
difference between sources and loads. A capacity optimization model is established with the average kilowatt-hour cost
and the minimum supply-demand difference as the optimization objectives. Finally, the annual output forecast data of
wind power and photovoltaic are used for simulation and the capacity allocation model is analyzed using the Benders
algorithm to obtain the optimal investment and construction plan for each data center. Case study analysis verifies the validity of
the proposed model, and the results show that the introduction of renewable energy-energy storage power supply and data
center spatio-temporal flexibility can reduce electricity costs and increase the penetration rate of renewable energy.
This work is supported by the National Natural Science Foundation of China (No. 52077083).
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Fig. 1 Green data center multi-energy architecture
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Table 2 Configuration results of scenario 1 and 2
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Table 4 Single objective optimization results
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Table 3 Analysis of indicators in each scenario
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