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A Research on the Influence of Nonlinear Loads on

the Power Quality of Distribution Networks

CHEN Gang, PAN Xinbin, XIAO Shenping
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : In view of the influence exerted by nonlinear loads on the power quality of distribution networks, a
preliminary analysis has been made of the operational characteristics of two typical kinds of nonlinear load models, i.e.
single-phase uncontrolled rectifier filter circuit and single phase controlled rectifier filter circuit model, followed by the
establishment of simulation models of these two typical nonlinear load models in MATLAB/SIMULINK. Based on these
characteristics, the internal and external factors are modified to observe the power quality of the power supply and the load
side. The simulation results show that the amplitude and phase of the harmonic currents are related to the amplitude and
phase of each harmonic voltage as well as the conduction angle and the cut-off angle of the circuit. The results also show
that the major factor responsible for the low power quality in distribution network lies in the fact that there are a large number
of nonlinear loads, namely harmonic source, in distribution networks.
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Table I Harmonic voltage limit for

medium and high voltage levels
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Fig. 1 Single-phase uncontrolled rectifier filter circuit
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Table 2 Voltage and current distortion rate under

different voltage amplitudes
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8 45.09 20.83 0.04 37.80

10 45.09 20.92 0.04 37.79
15 45.08 21.04 0.03 37.79
20 45.08 21.13 0.04 37.79
30 45.09 21.19 0.04 37.79
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Table 3 Voltage and current distortion rates after

the adjustment of the initial phase
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8 42.79 20.62 0.04 47.28
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15 42.81 20.75 0.04 47.28
20 42.80 20.82 0.03 47.28
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Fig.2 Single-phase uncontrolled rectifier filter circuit
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accompanied by the change of d at

the load end and the power source
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