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Harmonic investigation of resident customer and simulation analysis
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Abstract: The effect of harmonic distortion on the low-voltage home-used equipments is studied in this paper. It also investigates
the phase current distortion levels and the neutral current behind the low voltage side of the transformer in the realistic distribution
systems. The field data shows that nonlinear loads can produce much harmonics and distortion power. They dramatically decrease the
power factor. So they are dominant effect with respect to reactive power and power factor of distribution network. Investigation
presents an extremely amount of neutral current full with triple harmonics and phase current full with odd harmonics. In addition,
harmonic losses are very large in distribution network. The analysis uses the time domain approach and utilizes the Alternative
Transients Program (ATP) to model the different harmonic producing devices. The analysis proves that the models are identical with

the realistic distribution systems.
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Fig.1 Relation of distortion power and apparent power
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Fig.2 Voltage and current waveforms of colour television
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Fig.3 Harmonic current spectrum of colour television
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Fig.4 Distortion power, reactive power, and real power of

colour television
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Fig.5 Distortion power, reactive power, and real

power of a computer
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Tab.1 The ratios of harmonic current and power factors in
household appliances
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Tab.6 Phase current and neutral current spectrum of
some office building
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Fig.7 Phase current and neutral current spectrum of
some bank building
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Tab.2 Network losses and its ratio of distribution system
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Fig.8 Capacitor filtered diode bridge rectifier load model
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Fig.9 Waveform of simulation current
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Fig.10 Harmonic spectrum of simulation current
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Fig.12 Single phase-angle voltage controller load model
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Fig.13 Simulation current of phase-angle voltage controller
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