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Abstract

The reactive power variation due to the heavy load change in the
process of arc welding, compressor or arc furnace operation, or large motor
starting, can lead to voltage fluctuation on the power system bus. Most
voltage regulation equipment cannot respond effectively to this rapid
change. When the amplitude and frequency of the fluctuation exceed the
critical value, the illumination source at the same bus will flicker and hence
bring vision discomfort. This phenomenon is called the voltage flicker.

The IEC-61000-4-15 and AV, are standards commonly known for
evaluation of the severity of voltage flicker. The latter is the one presently
adopted in Taiwan. Most flickermeters utilize the discrete Fourier transform
to analyze the flicker frequency spectrum for AV, evaluation. However,
the leakage effect of discrete Fourier transform can reduce the
measurement accuracy. To overcome this limitation, many other detection
methods have been proposed, such as the indirect demodulation, the
Kalman filter, the least absolute value, the discrete wavelet synchronous
detection, the continuous wavelet, the Hilbert transform, and the adaptive
linear neuron(ADALINE) methods etc..

In this thesis, four of the detection methods, including the indirect
demodulation, the discrete wavelet synchronous detection, the Hilbert
transform, and the ADALINE, are evaluated and compared with a
commercial power analyzer, the ADX 3000. The accuracy, stability and
computational speed of four methods in their application are explored on
their sample test results, theoretical features and the spectrum characteristic
of flicker field measurement. The test results show that : (1) the Hilbert
transform and the indirect demodulation are good at their computational
speed detection accuracy and noise immunity, thus having potential in
on-line application; (2) when system frequency deviates, the discrete
wavelet could have difficulty in its detection accuracy, unless an accurate
synchronization signal can be generated by the hardware; (3) the
ADALINE, due to its adaptability to the low frequency flicker components,
when tested on the field data, is pretty good at its detection accuracy.
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