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Energy Efficiency Improvement and Energy-Saving Measures for Natural Gas
Pipeline Transportation Systems
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China)

Abstract: With the deepening advancement of China’ s “dual carbon” goals, natural gas, as a clean energy source,
is increasingly playing a significant role in the energy structure. Enhancing the energy efficiency of pipeline transportation
systems and reducing energy consumption have become focal points in the industry. Based on the current energy consump-
tion status of natural gas pipeline systems, this paper analyzes key factors affecting transportation efficiency and proposes
new energy-saving measures from multiple dimensions, including system monitoring and evaluation, intelligent regulation,
waste pressure and heat recovery, methane emission control, and management innovation. The study demonstrates that by
constructing a digitalized energy efficiency monitoring platform, implementing intelligent regulation of compressor units,
applying waste pressure power generation technology, and promoting the “gas testing without ignition”  process, compre-
hensive measures can achieve a reduction of over 16% in pipeline-specific energy consumption and a decrease of more than
60% in methane emissions, significantly improving operational efficiency and environmental benefits of pipeline systems.
These measures provide technical support for the green transformation of the National Pipeline Network Group and serve
as a reference for similar pipeline energy-saving retrofits.

Keywords: natural gas pipeline; energy efficiency improvement; energy saving and consumption reduction; waste
pressure power generation; methane recovery; digital intelligent monitoring
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