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Capacity optimization configuration of hybrid energy storage system for
electrified railway considering peak load shifting

ZHANG Yuwei,HU Haitao, GENG Anqi,CHEN Junyu,GE Yinbo, WANG Ke

(College of Electrical Engineering,Southwest Jiaotong Universily ,Chengdu 611756, China)
Abstract: The rapid development of Chinese electrified railway leads to the critical energy consumption
issue, which greatly affects the railway operational benefits. To improve the economic benefits, the recovery
and utilization of regenerative braking energy are realized through the hybrid energy storage system. On
this basis,an energy management strategy for the electrified railway hybrid energy storage system considering
peak load shifting is proposed, which achieves the peak load shifting for railway load by controlling the
charging and discharging threshold of energy storage devices. Based on the proposed energy management
strategy,an economic optimization model for the full life cycle of the electrified railway hybrid energy storage
system is established. This model takes the charging and discharging thresholds and the capacity configura-
tion parameters as the optimization variables,and the maximum net income throughout the full life cycle as
the optimization objective, so as to optimize the economy of hybrid energy storage system. The improved
particle swarm optimization algorithm is used to solve a specific case. The effectiveness of the proposed
method is verified by the case study and the comparison analysis with other schemes.

Key words:electrified railway;peak load shifting;hybrid energy storage systemj;capacity configuration
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Table A1 Simulation parameters of system
&5 ZH Ml
AUk A Ssoc 0.0570.95
FAR Cesc/(J3 76-MW-HEL[ JT
B 80
JG-(10kW-h) 1]
TR R 0.95
faf RS S 0.270.8
2B Crear/(JG-kW) 1000
NN
B Cesar/[JG-(kW-h)'] 1200
TR 0.85
RPC Hft Crec/(J37G-MW) 46
L2 ¥ % B4 Coop/(JTIG-MWT) 20
B
HL I 4ES B4 Com/[JG-(KW-h) 1 H 1] 0.1
L HARHE Crana/(J3 76 m™2) 1
AL AL Lo/ [JG (KW h)'] 0.57
Wi S5 FEA LB (LA BV ) Toas/ (UG kW A1) 40
BN FEL 3% Jaga/[G - (KW -h)'] 0.1
R SF5 AW Yia 15
A2 NFERALKEZESYH
Table A2 Parameters of PSO algorithm
ZH il ZH Ml
R AN 50 o i £ 2 1.5
IEARIREL 100 AL /M Winin 0.4
LGRS A 0.6 PR SR b 15
s 1 1.5 WA T SR e 0.3
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