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microgrid

TR FRR KRB, 7 RA
QIAO Lihui, LI Mingche',ZHANG Rui, FANG Zongjie

(AR Brae RS 8 TR B, 22 730070)
(School of Energy and Power Engineering , Lanzhou Jiaotong University , Lanzhou 730070, China)

M B RERAAEAE A S (HESS) T AR RS ER KAR A i b 2 Rl Zh b st BI04 % 4 7T SE347 4 R o) 1A
Wr . AT LIFWAR AR FREGE A (SMES) v ik M AR FE G AESH TALBACRFRE ATSE
2 A R 4G HESS 69 ZAME AR B T D4R 3 HESS 21k 4 B 469 st 24 2 ok . #H 8 & b-SMES HESS # &
R A A AMAA(LCORE R I 2 R4t #F HESS #AT A FHRACH B T vAR R IR R LR A, R A %)
EZRGWRT R LCCHEH BAR R, BEFIAAR BT HETHIL A RAAEFTRATRE P60
SRR ARRD | B E AT AR % B B SRk e A AUk

R LR AR AL A4 R TR R BELE ; H Rk

HESZES:TK 01 HRFRRAD : A X EHS :2097-0706(2023)09 ~ 0059 - 06

Abstract: The configuration of a hybrid energy storage system (HESS) can effectively mitigate the adverse effects of PV
power output volatility on the safe and reliable operation of a DC microgrid. In order to make better use of the advantages of
superconducting magnetic storage (SMES) , such as fast response , high power density, high efficiency and the ability to store
electricity without energy loss, an energy management strategy is proposed based on the complementarity of a HESS in a
battery pack, to improve the economy of HESSs. Then, life cycle cost (LCC)model and its constraints are proposed. The
capacity optimization configuration of the HESS can effectively reduce its system cost. Under the premise of satisfying the
power requirements on the system, with the LCC as the objective function, the configuration of the HESS is obtained by
particle swarm optimization with acceleration coefficients. The effectiveness of the proposed capacity allocation strategy is
verified by a case in a microgrid.

Keywords : photovoltaic power generation; DC microgrid; hybrid energy storage system; superconducting magnetic energy

storage ; capacity configuration ; battery
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Fig. 2 Photovoltaic power generation and consumption
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Fig. 3 Particle swarm algorithm results
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Table 2 Particle swarm algorithm capacity configuration results
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