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Voltage Flicker Detection Method Based on Mathematical

Morphology Filter and Hilbert Transform

SHU Hong, WANG Yi
(School of Electrical Engineering, Beijing Jiaotong University, Haidian District, Beijing 100044, China)

ABSTRACT: With the rapid increase of portion of large
capacity arc furnace load in power system, voltage flicker has
become a serious problem. In order to develop solutions to the
problem, accurate and fast measurement of voltage flicker is
flicker
recommended by IEC can only provide statistical assessing

required. But voltage measurement  method
indices such as short time flicker severity and long time flicker
severity, which can’t explain features of voltage flicker. A novel
flicker detection method based on Mathematical Morphology
(MM) filter and Hilbert transform is proposed in this paper.
Compared to traditional digital filters, MM Filter has higher
calculation speed and easier hardware realization, which can
filter out impulses, white noises and high frequency noises
contained in flicker signal and at the same time keep the
original characters of flicker disturbances. Then to the filtered
flicker curves, a track method based on Hilbert transform is
adopted to get voltage flicker’s envelope, which is the base of
attaining relevant parameters of voltage flicker. Simulation
experiments validate the proposed method’s superior

performance.

KEY WORDS: voltage flicker; wavelet transform; mathe-
matical morphology filter; Hilbert transform
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Fig. 1 Framework of multiple MM filter
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Tab. 3 Parameters of voltage flicker with single
modulation frequency

Tab.1 SNR comparison under different % $ Aq/pu fo/Hz Ai/pu f1/Hz
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Fig. 2 Original flicker signal with single modulation

frequency, filtered wave, its envelope and track error

4.2 ZiAHSEBERNT
FLAT 22 W AR (1) H R N AR (5 5 I S 50 e
A THE W AR N . B3 25 M 22 1 il AT L T
AR SRR S, BIESIERIGE S, WARE S
2% SRR -
xR 4 ZAFMERBEANTSEE

Tab. 4 Parameters of voltage flicker with multiple
modulation frequencies
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Fig. 3 Original fllcker signal with multiple modulation
frequencies, filtered wave, its envelope and track error
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Fig. 4 Original flicker signal with variable amplitude,
filtered wave, its envelope and track error
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