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Energy management optimization control strategy for multi-module
parallel hydrogen fuel cell/battery hybrid power generation system
for urban electric multiple units

TAN Haolan, WANG Tianhong, LI Qi, WANG Hailong, LI Xiang, CHEN Weirong
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756, China)

Abstract; To reduce the performance degradation of fuel cells and prolong the service life of multi-stack
fuel cell systems, an energy management optimization control strategy for multi-module parallel fuel cell/
battery hybrid power generation system for urban electric multiple units considering fuel cells performance
optimization ( FPO-EMS) was proposed. This strategy evaluated the service life consistency of multi-stack
fuel cells through discrete coefficients, and constructed a cost function that considered the hydrogen con-
sumption of fuel cells and battery, the performance degradation and service life consistency of multi-stack
fuel cells, and the state of charge constraints of battery. The sequential quadratic programming algorithm
was used to optimize the cost function. The semi physical simulation results show that compared with the

equivalent consumption minimum strategy and the energy management strategy based on the minimum to-
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tal cost of the system operating, the proposed energy management strategy reduces system hydrogen con-

sumption by 2.58% and 0.43% respectively, and extends the service life of multi stack fuel cell systems

by 45.53% and 21.35% respectively. It shows that the proposed strategy can effectively control the con-

sistency of multi-stack fuel cells and improve the operation economy of the system.

Keywords:fuel cell; multi-stack hybrid power generation system; energy management; urban electric

multiple units; service life consistency
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Fig.1 Topology of urban electric multiple units
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Fig.2 Data curves for three fuel cells
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Fig.3 Efficiency curves of fuel cells
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Table 1 Fuel cell voltage degradation coefficients
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Fig.7 Fuel cells and battery output power curves
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