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Feasibility Analysis and Mixing Characteristics of Hydrogen Blending in Natural
Gas Pipeline Transportation

Gong Ying, Liu Bin, Pan Peng (Shandong Ganghua Gas Group Co., Ltd., Jinan Shandong 250000, China)

Abstract: Under the impetus of the “dual carbon”  goals, the large-scale application of hydrogen energy relies on
low-cost transportation routes, with hydrogen blending in existing natural gas pipelines becoming a key direction. This paper
analyzes from three dimensions—technical compatibility, safety risks, and economic feasibility—focusing on the transportation
characteristics of hydrogen blending at proportions below 30%. Expetriments show that when hydrogen blending is < 20%,
the risk of hydrogen embrittlement in mainstream pipeline steel remains controllable, with flow resistance increasing by < 5%,
and no modifications are required for residential stoves. Hconomic calculations indicate that the cost of hydrogen blending is
35%-40% lower than that of pure hydrogen pipelines. The study proposes a “zonal gradient hydrogen blending” solution,
providing technical support and engineering pathways for hydrogen energy network transportation.
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