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Application of Hybrid Energy Storage System in Micro-grid
SHI Jing, GONG Kang, LIU Yang, WANG Shu
(State Key Laboratory of Advanced Electromagnetic Engineering and Technology,

Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Micro-grid is the effective way of accommodating distributed generation. Energy storage (ES) system in micro-grid can be

contributed to the improvement of power quality, power balance control, operation stability enhancement and optimal energy manage-

ment. A hybrid energy storage system (HESS) combines the high power density ES unit and the high energy density ES unit effi-

ciently, and has the advantage of both type ES unit, which can be controlled effectively to improve the operation characteristic of mi-

cro-grid. In this paper, the application of the HESS in micro-grid was studied from aspects of application mode, control strategies and

optimal allocation. Firstly, according to the different connection mode between the ES unit and the system bus, the application of the

centralized HESS and the distributed HESS are analyzed. Secondly, based on the control method of ES to improve the operation of

micro-grid, the coordination control of ES unit in HESS is summarized. Finally, the issue of optimal allocation of HESS in micro-

grid is analyzed. Integrating with the coordination control of HESS, the suggestion for optimal allocation of HESS is proposed.
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Table 1 General Parameters of Different Energy Storage Technologies
Miect  mww o CPORE JbE O RIAIRC AR
Lead-acid 0~20 F~/NE 0.1% ~0.3% 4~ K 0.2~0.4 500 ~1 000 5~15 s
NiCd 0 ~40 F~/NE 0.2% ~0.6%  SpEh~K 0.8~1.5 2000 ~5 000 10 ~20 Rl Ak
Li-ion 0~0.1 LB~ /NEE 0.1% ~0.3% S~ K 0.6~2.5 1000~10 000+ 5~15 rilk Ak
H Na$ 0.05~8 T~ /N 2720% T ~ /N 0.3~0.5 2 500 10~15 Ak
%% ZEBRA 0~0.3 b~ 7Nk 2515% Fb ~ /NEE 0.1~0.2 2500 + 10 ~14 rkAL
i VRB 0.03~3 B ~10 /B /N INIF ~ A 0.15~1 12 000 + 5~10 RILIBEAT
@" ZnBr 0.05~2 b ~10 /NHE 7N JINEF ~ H 0.15~1 2 000 + 5~10 TRYLIEST
i psp 1~15 b ~10 /At 7N NRE| 0.15~1 2 000 5~10 TRYLIEST
i CS 0~0.05 2P ~60 4340 40% b ~ /N 0.5~1 50 000 + ~5 Rl Ak
" SCES 0~0.3 2R ~60 /34 20% ~40% b ~ /Nt 0.300 ~2 100 000 + 20 + RIIEAT
SMES 0.1~10 =R ~8 b 10% ~15% 4340 ~ /NE 0.1~10 100 000 + 20 + RILBAT
FES 0~0.25 ZFP ~15 S34h 100% >~ ordh 1~5 20 000 + ~15 Tk
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Fig. 1 System Control Scheme of Energy Storage In Microgrid
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