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Study of key integration technology for hydrogen-powered high-speed trains
JIAO Jinghai', TAO lin', LIU Fei', ZHANG Guorui', DONG Kan’, ZHANG Ye'

( 1. Technical Center, CRRC Qingdao Sifang Co., Ltd., Qingdao, Shandong 266111, China; 2. Locomotive and Car Research
Institute, China Academy of Railway Sciences Corporation Limited, Beijing 100081, China) )

Abstract: Driven by the hydrogen energy development strategies of various countries, the integration of hydrogen technology with
rail transit is gaining traction. At present, major world economies are actively conducting technical research and engineering application
explorations in this field. This article investigated the developments of hydrogen-powered rail transit vehicles both domestically and in-
ternationally. A top-level technical specification—featuring a speed =250 km/h and a range >1,000 km—was used to assess the power
and energy consumption requirements of hydrogen power systems. Key technologies arising from challenges such as high power intensi-
ty, mass, and significant spatial constraints were analyzed, including the optimization of power system topology, power integration, drag
reduction design, and the safety design of hydrogen and lithium batteries. Furthermore, the key technical challenges associated with de-
veloping hydrogen-powered high-speed trains were examined. The study indicates that while existing technology has achieved notable re-
sults in integrating hydrogen power into low-speed trains, the development of hydrogen-powered high-speed trains still requires overcom-
ing critical technological challenges such as system integration, multi-source balancing and fault-tolerant control, aerodynamic effects,
and tunnel operational safety. These findings provide a technical research foundation for the overall vehicle design of hydrogen-powered
high-speed trains.

Keywords: high-speed train; system integration; drag reduction design; hydrogen power system; hydrogen safety; battery safety
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