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输气管道的典型瞬态工况分析

杨毅，吕晓华，魏凯，陈鹏，许玉磊

中国石油北京油气调控中心

摘要： 

准确了解输气管道工况的瞬时变化情况，有助于输气管道调度管理部门调控和优化输气管道运行方案，及时采取应

急措施，保障输气管道的安全运营。为此，在分析输气管道基本方程的基础上，选用SPS仿真软件模拟了输气管道

典型工况的瞬态变化情况，得到以下结论：当压缩机站启机时，该站流量上升，入口压力下降，出口压力上升；停

机时，该站流量下降，入口压力上升，出口压力下降；截断阀关断时，上下游流量下降，入口压力上升，出口压力

下降；管道发生泄漏时，上下游压力下降，上游流量上升，下游流量下降。该分析结果对输气管道的安全运营具有

指导作用。 
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Typical transient working conditions of gas transmission pipelines

Yang Yi, Lü Xiaohua, Wei Kai, Chen Peng, Xu Yulei 

Beijing Oil & Gas Pipeline Control Center, PetroChina, Beijing 100007, China 

Abstract: 

To accurately understand the transient working conditions of gas pipelines will help the management 
department control and optimize the operation program, promptly take emergency measures, thereby 
ensure its safe operation. Based on an analysis of the basic equations of gas pipelines, the Stoner 
Pipeline Simulator (SPS) is adopted to simulate the transient state of typical pipeline operating 
conditions. The following conclusions are obtained. (1) When the compressor unit at the compressor 
station is powered on, both the flow rate and outlet pressure accordingly lower down, whereas the inlet 
pressure drops. (2) When the compressor unit is powered off, the flow rate and outlet pressure 
accordingly decline, whereas the inlet pressure rises. (3) When the block valve is turned off, the 
upstream and downstream flow rate and the outlet pressure fall, whereas the inlet pressure rises. (4) 
When pipeline leakage takes place, the upstream and downstream pressure and downstream flow rate 
drop, whereas the upstream flow rate increases. These conclusions have great significance for the safe 
operation of gas transmission pipelines.
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