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Research on control strategy and operational characteristics of hydrogen
power system based on DC/DC series structure
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Abstract: To meet the power requirements of DC-powered rail vehicles equipped with hydrogen fuel cell power systems operating
at high busbar voltage conditions, the application of two-stage DC/DC converters in series can be adopted for voltage boosting. In order
to explore the dynamic operational characteristics in this application, a system control strategy by building a hydrogen-powered system
for rail vehicles was proposed, which was composed of 100 kW fuel cells in series with two-stage DC/DC converters, with the power
cells directly connected to the busbar. Revealed in the dynamic operational test carried out with the circuit system of trams on a test
bench specially established. The results show that the state of charge (SOC) of the power battery consistently approaches 45% when the
initial value is preset within 40%~60% of its allowable working range, and the maximum busbar voltage fluctuations during traction and
braking range between -4.5% and 3.4%. Moreover, the hybrid power system demonstrates a quick response to the varying power de-
mands in different vehicle operating modes while the power of fuel cells varies gently. Additionally, the energy control strategy allows
for preset system troubleshooting actions in response to different fault types. Despite the presence of large low-frequency current ripples
between the two-stage DC/DC converters, the voltage ripple observed during testing is less than 1.86%. As a result, the hybrid power sys-
tem operates smoothly throughout the whole test.
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Fig. 1 Power supply topology of hydrogen fuel cell hybrid
power system with two-stage DC/DC converters
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