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Inplementation of a Hydrogen Leakage Simulator with HyRAM+
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Abstract Hydrogen is a renewable energy source with various characteristics such as clean, carbon-free and
high-energy, and is internationally recognized as a "future energy". With the rapid development of the hydrogen
energy industry, more hydrogen infrastructure is needed to meet the demand for hydrogen. However, hydrogen
infrastructure accidents have been occurring frequently, hindering the development of the hydrogen industry.
HyRAM+, developed by Sandia National Laboratories, is a software toolkit that integrates data and methods
related to hydrogen safety assessments for various storage applications, including hydrogen refueling stations.
HyRAM+'s physics mode simulates hydrogen leak results depending on the hydrogen refueling station
components, graphing gas plume dispersion, jet frame temperature and trajectory, and radiative heat flux. In this
paper, hydrogen leakage data was extracted from a hydrogen refueling station in Samcheok, Gangwon-do, using
HyRAM+ software. A hydrogen leakage simulator was developed using data extracted from HyRAM+. It was
implemented as a dashboard that shows the data generated by the simulator using a database and Grafana.
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Figure 2. Process Flow Diagram(PFD) of a Samcheok Hydrogen
Refueling Station
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Table 1. Equipment Conditions

Name Pressure Capacity
H2 Tube Trailer 200 bar 4833.045 m®
H2 High Compressor 8% bar | 1,090 Nw®/hr x 2ea
Mid Storage Bank 450 bar 1189 L x 3 ea
High Storage Bank 8% bar B3 L x 2ea
H2 Dispenser 700 bar 2180 Nm®*/hr
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