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Extended inverse impedance method for multiple branches or
loops pipeline systems
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ABSTRACT

We propose a transient evaluation scheme using a pressure measurement in a complicate pipeline systems. Conservation of
mass and momentum equations in time domain can be transformed into a pressure head and flowrate relationship between
upstream and downstream point in frequency domain. The impedance formulations were derived to address measured pressure
at downstream to evaluate of flowrate or pressure head at any point of system. Both branched pipeline element and looped
pipeline element can be generally addressed in the platform of the basic reservoir pipeline valve system. The convolution of
time domain response function with measured pressure head from a downstream point provides flowrate or pressure head
response in any point of the designated pipeline system. The proposed method was validated through comparison between
traditional method of characteristics and the proposed method in several hypothetical systems.
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v = flow velocity.

h = pressure head of a pipeline.

a = Wave speed.

C = Capacitance

d = Inside diameter of a pipeline.
J = Darcy-Weisbach Friction Factor.
H = Pressure head in frequency domain.
IZ = inverse impedance.

@ = Flowrate in frequency domain.
R = Resistance.

L = inertance.

I = Length of pipeline.

t = time.

x = distance.

Z. = Characteristic impedance.
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