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Risk Assessment of the Design Scheme for a Certain Hydrogen-
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Abstract: [Purpose] To ensure the operational safety of hydrogen-electric hybrid ships, [Method] a
hydrogen-electric hybrid bunkering vessel is taken as the research object and the hazard identification
(HAZID) method is adopted. Combined with the characteristics of the ship's power system, 5 key analysis
nodes are defined: the high-pressure hydrogen refueling station, hydrogen cylinder room, fuel cell
compartment, lithium battery and electromechanical equipment room, and containerized mobile
power supply. A risk matrix is developed with reference to the ISO 17776: 2000 to systematically
identify potential hazards at each node. [Result] The results show that a total of 3 low-risk scenarios, 69
medium-risk scenarios, and 5 high-risk scenarios are identified. In response to these risks, 69 control
measures are proposed from three dimensions: optimization of ship structural arrangement, optimization of
technological processes, and actual ship operation. [Conclusion] The research results can provide technical
support and reference for the safety design, compliant operation of such ships, and subsequent research on
hydrogen-powered ships.
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Fig. 1 Schematic Diagram of HAZID Analysis Process
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Fig.2 Schematic Diagram of Node Division
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Tab.3 Results of HAZID Analysis of High-Risk Scenarios (Continued)
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Tab. 4 Results of HAZID Analysis of Middle-Risk Scenarios (Continued)
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