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Abstract: With the acceleration of urbanization, the demand for natural gas continues to grow. As a key link
connecting energy supply and users, the operational efficiency and energy efficiency level of urban gas transmission and
distribution systems are crucial for urban energy management and green development. At present, most cities still have
problems in pipeline layout, equipment performance, and energy efficiency management, which need to be improved
through optimized design and technological upgrades. This article analyzes the composition and operation mechanism of
gas transmission and distribution systems, points out energy efficiency bottlenecks, proposes optimization schemes for
pipeline layout, pressure regulation, and intelligent design, and verifies their effectiveness in improving energy efficiency and

ensuring safety through case studies.
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