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Bi-level optimal allocation of energy storage in regional

integrated energy system considering load margin
LIU Shuqi,GU Jie, LAl Boxi,JIN Zhijian
(School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China)
Abstract: The integrated energy system is conducive to the improvement of energy utilization efficiency
through multi-energy complementation and relevant market mechanisms,and yet it introduces more risk fac-
tors. Therefore, it is necessary to reserve certain load margin to ensure the safe and economic operation of
integrated energy system. Based on the positive effects of energy storage on load margin of integrated energy
system, the bi-level optimal allocation model of energy storage in integrated energy system considering
load margin is built,in which the equilibrium of load margin of integrated energy system is optimized with
the participation of energy storage in the lower-layer model, while the optimal allocation of energy storage
capacity combined with load margin is provided in the upper-layer model, thus minimizing the social com-
prehensive cost. Finally, the effectiveness of the proposed optimization scheme is verified by the actual
case. And the results show that the bi-level optimal model realizes the optimal allocation of energy storage
capacity,as well as optimizes its charging and discharging strategies,as a result realizing the effective equi-
librium of load margin in the integrated energy system,improving its ability to cope with load fluctuations
and operation economy.

Key words:integrated energy system;load margin;energy storage;bi-level optimal allocation
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Table B1 Equipment parameter of CHP

i AW PR P AR
MT 500 0.3 0.3567
AR 400 0.8836 0
GB 500 0.8721 0
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Table B2 Feeder/pipeline parameter of each subsystem
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Table C1 Technical parameters of energy storage equipment

Bt AT AR LRI(MW - h) IR EER/IMW  FEORAERCE SOE Sl
mA%EE 21,29 10 5 0.95 0.2~0.8
dpitne 5 10 5 0.85 0~1
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Table C2 Economic parameters of energy storage equipment
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