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Abstract

The use of natural gas in our country is increasing year by year. Because of the
large amount of use, it is cheaper and more convenient to use pipeline transportation
when transporting gas. Most pipelines are generally buried underground, which can
cause pipeline leakage due to natural damage, corrosion and man-made damage
during long-term use. After a leak occurs, it will affect the lives of the people and
cause various losses such as environmental pollution and waste of resources. In order
to reduce the occurrence of these accidents, it is necessary to master the method of
detecting pipeline leakage.

First, according to the given assumptions, establish the continuity equation,
energy equation, motion equation, and apply the BWRS equation of state combined
with the thermodynamic relationship to calculate the compression coefficient, density
and enthalpy and other gas physical parameters. Secondly, based on the above
research, a transient mathematical model is established, and the central implicit finite
difference method is used to differentiate the transient model; the transient
mathematical model after the difference becomes a nonlinear equation, and then
iterate using the widely used Newton-Raphson method Solve. Finally, according to
the effect of leakage volume and leakage point position on pipeline flow parameters,
it is concluded that the gas pipeline should measure different flow parameters
(pressure or flow) when the pressure ratio at the first end is different, and then
perform leakage detection in conjunction with hypothesis testing.

Key words: Gas pipeline; Transient model; Leakage; Detection
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