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Relative impacts of channel characteristics and noise characteristics on the performance of
a power line communication system

ZHANG Wenyuan, LI Tianhao
(School of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China)

Abstract: Power line carrier communication (PLC) technology is one of the important technologies supporting
information transmission for the smart grid. As an information transmission medium, however, a power line is complex in
terms of its channel and noise characteristics. In order to disentangle the relative influence of channel frequency-selective
fading and channel noise on the performance of the PLC system and the interaction between them, filters are designed to
simulate power line channels with different frequency-selective fading and Middleton Class-A noise is used to simulate
the noise of different intensities in the PLC system. Based on the G3-PLC protocol, which adopts OFDM technology, a
whole model of the narrowband PLC system is built and simulation analysis is conducted. Results show that the noise
characteristic has more influence on performance than frequency-selective fading in conditions of low transmission rate
and/or small signal bandwidth. With the increase of transmission rate and/or signal bandwidth, the influence of channel
frequency selectivity on the system performance becomes more significant. The results of this study provide a theoretical

basis for designing and studying the PLC system.
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Fig. 1 Power line carrier communication system model
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Fig. 2 Power line noise
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Fig. 5 Channel transmission characteristic
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Fig. 6 Physical layer model of G3-PLC network
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