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Fig.1 Distribution parameters of power line
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Fig.6 Lumped parameter model of 10 m cable
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Lumped Parameter Cable Model for Low Voltage Power Line Communication

GUO Yihe', HUO Ran', LIU Xin', XIE Zhiyuan', QIU Juan®
(1. School of Electrical & Electronic Engineering, North China Electric Power University, Baoding 071003, China;
2. Metrology Center of State Grid Hubei Electric Power Co. Ltd., Wuhan 430014, China)

Abstract: In order to simulate the channel characteristics of actual low voltage power cable in laboratory environment, the

lumped parameter cable model should be established under the power line communication band. A method is proposed to obtain

the resistance and inductance by electromagnetic simulation and capacitance combined with the method of measuring and

calculating distributed capacitances in open circuit tests. And on this basis, the transmission parameters of the cable are

obtained. The transmission parameters are converted to Y parameters, and the m-type equivalent circuit is established. Based

on the vector matching method, the passive equivalent circuits of each branch of the m-type equivalent circuit are solved, and

the lumped parameter cable model is established. By comparing the calculation results of transmission and impedance

characteristics with the distributed and lumped parameter models, the accuracy of lumped model is proved. The model can

simulate actual cables of various lengths by circuit cascades.
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