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Study on the State Space Model of Gas Pipelines
WEN Kai, YAN Xiaodong, XIA Zijie, GONG Jing

( China University of Petroleum ( Beijing) ; Beijing Key Laboratory of
Urban Oil and Gas Distribution Technology)

Abstract: The real—time pipeline control has meaning only when the model accuracy
is improved on the premise that the real—time requirements are satisfied, hence, a low—
order state space model was used to analyze the dynamic changes of the pipeline. In this
paper, the equivalent transfer function equation is derived after linearizing and Laplace
transformation of the nonlinear partial differential governing equations of the gas pipeline
systems. As the transfer function equation cannot be used for a complex gas pipeline
system, but a state space expression can easily deal with a large and complicated
system. Therefore, the dynamic analysis of the gas pipelines can be made with the state
space expression derived from the transfer function equation. In order to verify the accuracy
of the model, the results obtained by the simulation analysis with the pipeline model
established in MATLAB -Simulink environment are compared with those obtained in the
simulation with the commercial simulation software SPS. As indicated by the results of two

test cases, the accuracy of the state space model could basically meet the accuracy
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requirements required by the dynamic analysis of gas pipelines.

Key words: dynamic flow; transfer function; state space; natural gas
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