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Simulation and analysis of the commissioning and replacement process in
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Abstract: Hydrogen ,as a clean energy carrier, is a key pathway to carbon neutrality, and repurposing natural gas
pipelines for hydrogen transport has significant advantages.Taking a certain repurposing project as an example, this paper
constructs a dynamic commissioning and replacement model, simulating the entire process of nitrogen sealing, hydrogen
replacement ,and pressurization, and compares it with natural gas pipelines. The research results show that: during the
nitrogen sealing phase , the nitrogen consumption is about 8 000 m’, and it takes 434 minutes; during the replacement
phase,the time for the N, and H, fronts to reach the end station is 19.78 h and 21.27 h, respectively; increasing the
pipeline pressure to 4. 5 MPa takes 231. 4 h,with a hydrogen consumption of 1. 946x10° m’;the hydrogen replacement
time for nitrogen is 1.9 h shorter than that for natural gas,and the hydrogen consumption and duration before reaching
3.0 MPa are greater;within 100 km,the mixed gas section length is 350-560 m,and Fluent simulation results are more
conservative than empirical formulas.This study provides theoretical and technical references for the construction and safe
commissioning of long-distance hydrogen pipelines.
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