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Fig.1 Model of two-port network
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Fig.3 Equivalent circuit for calculating
partial line attenuation
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Fig.4 Simplified model of Fig.3
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Fig.5 Simplified model of distribution network
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Fig.6 Voltage magnitude of different locations
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Fig.7 Voltage magnitude of different locations
when a cable added
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Analysis and modeling of distribution line carrier communication channel
GUO Yihe,XIE Zhiyuan
(School of Electrical and Electronic Engineering,
North China Electric Power University, Baoding 071003, China)
Abstract: The characteristics of 10 kV power line carrier communication channel are studied to achieve the

reliable and high-speed communication. Based on the theory of two-port network and transmission line,the

ABCD-parameter matrix channel model is established. It is easy to calculate and measure the parameters of

model and analyze the propagation law of signal transmission between any two nodes. Based on the model,

the method of line attenuation calculation is given and the causes of frequency selective fading are

revealed. For the impedance mismatch in distribution network,the partial line attenuation is analyzed,which

shows that,it is related to the other parts and the traditional simple estimation may lead to a serious error.

A 10 kV power line carrier communication channel model is built with PSpice to verify the correctness of

the theoretical method and some proposals are put forward for the planning of communication system.
This work is supported by the Youth Foundation of North China Electric Power University.
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