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Adaptive Power Allocation Strategy for Hybrid Energy Storage Based on

Multi-objective Coordination

CHEN Yandong"*", LIU Yanjun',ZHANG Song', XIE Zhiwei'*, WANG Zili'*, SANG Yong',

ZHANG Long'

(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. Shenzhen Research Institute of Hunan University , Shenzhen 518000, China)

Abstract: Hybrid energy storage has superior power controllability and is often used as a power buffer in island
microgrids to compensate for the power output of distributed powers and loads. To address power response issues, a
power control method for hybrid energy storage is proposed, and an adaptive power allocation strategy with multi—
objective coordination for subunits is developed. Firstly, a master—slave parallel power control scheme is developed
by analyzing the balance mechanism of bus power supply and demand. Secondly, the scheme achieved autonomous
power distribution of subunits by utilizing the zeroing characteristic of the integrator. Based on this, a hierarchical

management system for SOC and a power coordination method with multi—objective optimization of subunits are

*  WRSEH:2023-04-26
E&WA : BHEARFFIL4A B H (52077070) , National Natural Science Foundation of China (5207707) ; {8+ 5 8138 AA S #5481
(BX20220103), China National Postdoctor for Innivative Talents (BX20220103) ; &3 T [ R BF22 3L 41 B30 H (JCYJ20220530160405012) ,
Natural Science Foundation of Shenzhen (JCYJ20220530160405012)
FEE BN BRHAR (1979—) 55 RIS BN TR R 2 30, AR S
T BAFEC R A, E-mail : yandong_chen@hnu.edu.cn



2 PN S QRS )

2024 4F

designed by analyzing the maximum power response of subunits under different SOCs. The simulation results indicate

that the proposed method yields a power distribution effect that aligns with the power response characteristics of

subunits. As the SOC_, offset increases, the proposed strategy provides a stronger optimization ability for SOC_,, as

the performance can be improved by 10.1% when the initial SOC_, is 97%, which ensures that the power output

capacity of the supercapacitor as a voltage source is guaranteed. The proposed strategy reduces the output strength of

the battery under the normal condition of the supercapacitor as the maximum power depth of the battery is reduced by

46.7%. This improvement prolongs the service life of the battery.

Key words: island microgrid ; power control of hybrid energy storage ; hierarchical management of SOC ; multi—

objective coordination ;adaptive power allocation method
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Fig.1 The structure diagram of microgrid system
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Fig.2 Power control model of hybrid energy storage system
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Fig.3 Simplified control circuit for hybrid energy storage system
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Tab.1 Parameters of converter control systems
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Fig.4 Adaptive power allocation method with multi-objective

coordination for hybrid energy storage
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Tab.2 Parameters of the energy storage
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Fig.13 Three power allocation strategies for simulation
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