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Fig.1 Architecture of multi-energy microgrid system
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Affine optimal scheduling for flexible energy supply in data center microgrid
considering homologous characteristics of thermal supply and demand fluctuations

ZHANG Hong',LIU Lijun',ZHANG Zexi*,DONG Haiyun',ZHU Hongho®, XING Dacheng'
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University, Jilin 132012, China;
2. Dingzhou Power Supply Company of State Grid Hebei Electric Power Co.,Ltd.,Dingzhou 073000, China;
3. Jilin Power Supply Company of State Grid Jilin Electric Power Co.,Ltd.,Jilin 132013, China)

Abstract:In the data center microgrid,the fluctuating nature of wind and photovoltaic power generation simul-
taneously affects the waste heat supply and the heating demand of residential buildings,forming the homolo-
gous characteristics of thermal supply and demand fluctuations. In order to enhance the system’s ability to
cope with uncertainties, an affine optimal scheduling model for data center microgrid is proposed, which
takes the homologous characteristics of thermal supply and demand fluctuations into account. By establishing
the affine models of waste heat and heating demand under the influence of renewable energy output, the
limitation of traditional interval optimization model that treat the two as independent uncertain quantities is
overcome,revealing their homologous characteristics of fluctuations. Based on this,a heat supply-demand index
is proposed, based on which, the output of gas boiler is dynamically adjusted to overcome the regulation
lag problem of passive response strategy. The analysis results of case study show that the proposed model
can effectively enhance the matching effect between waste heat and thermal load,improving the operational
flexibility of gas boiler while enhancing the economy of microgrid.
Key words: data center microgrid; waste heat heating; supply-demand correlation; affine optimization; flexible

energy supply



