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Abstract — The deviation of measured pressures in pipeline networks from normal or reference pressures
is useful information for judging the operation of the pipeline networks. A cost-effective monitoring of
pipeline networks including a leak detection capability can be realized when transient pressure variation
is accurately predicted using measured conditions at supply- and demand-sides of the networks. In this
study, a pipeline network analysis program was developed based on one-dimensional flow equations for
compressible fluids. The validity of the present analysis was demonstrated by simulating the flow in a straight
pipeline and comparing the results with the previously reported ones. Pressure and flow rate transients in
several simple city-gas pipeline networks were also analyzed to show the usefulness of the developed
program.
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Fig. 1. Spatial discretization procedure for straight pipelines.
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Fig. 2. Spatial discretization procedure for pipeline networks
branches.
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Table 1. Parameters for pipeline network analysis of

straight pipeline.

SRE - QA - A

Table 2. Supply and demand condition for pipeline network
analysis of simple network.

Period | Supply (1) | Demand (2) | Demand (3)
t (h) P (bar) g (Nm’/h) qas (Nm'/h)
0~1 30— 80 30 > 16.7
1~1.5 80 16.7—> 10

2.5 bar

1.5~2 80 10

2~8 80 — 60 10

Parameter Explanation Value
L Pipeline length 90 km
N Number of sub-sections 40
A Pipe cross-sectional area 1 m?
o Density pla* kg/m?
a Wave speed 300 m/s
Pipe friction factor 0.003
Dy Supply pressure 1.5 bar
Pa Demand pressure 1.0 bar
Ap; Step increase of p 2.0 bar
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Fig. 3. A simple pipeline network composed of three
pipeline branches.
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Fig. 5. Flow rate histories in straight pipeline with constant
demand flow rate (base case).
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