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ABSTRACT: In recent years, the power-electronization of
power system is ever-increasing, leading to more and more
frequently power quality disturbances, where the caused power
quality problems can further pose a serious threat to the safety,
economy and efficient operation of electricity users. Therefore,
the detection and identification of power quality disturbances is
of great significance. It can identify the grid disturbances
timely and provide effective information for preventing power
quality problems. Considering there are various existing
methods different from each other, either on algorithms and
application features, this paper intends to start with the
addressing of disturbance characteristics of typical power
quality problems, and to give an overview on the existing
methods of disturbance detection, feature selection, and
problem identification. The remained issues were analyzed, and
further research directions were suggested.
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Fig. 1 Framework of PQ detection and identification
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Fig. 2 Diagram of common transient PQ disturbances
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Fig. 5 Adetection approach of power quality disturbances
based on adaptive threshold and
singular value decomposition
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Fig. 6 Diagram of power quality disturbance detection
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Table 1 Performance analysis of main detection methods for power quality disturbances
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Fig. 7 Diagram of disturbance feature

extraction and selection
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Table 2 Performance analysis of optimization method based on population
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Fig. 8 Diagram of

power quality disturbance identification
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Table 3 Performance analysis of main identification methods of power quality disturbances
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Table 4 Summary of some research cases of power quality detection or identification in recent ten years
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In recent years, the power-electronization of power
system is ever-increasing, leading to more and more
frequently power quality disturbances, where the caused
power quality problems can further pose a serious threat
to the safety, economy and efficient operation of
electricity users. Therefore, a series of researches on
power quality, such as monitoring, analysis, control and
evaluation, have been carried out constantly.

Power quality disturbance detection and
identification is of great significance. It can not only
provide the types and characteristics of disturbance
events for power quality control, but also provide
quality
analysis, diagnosis and fault location, and provide

valuable reference information for power

judgment basis for power disturbance data correlation
analysis and data mining. The technical framework is

shown in Fig. 1, which mainly includes disturbance
detection, feature selection and problem identification.
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Fig. 1 Framework of PQ detection and identification

The commonly used power quality disturbance
detection methods mainly include detection method
based on short-time Fourier transform, detection method
based on wavelet transform, detection method based on
Stockwell transform (ST), detection method based on
Hilbert Huang transform (HHT), detection method based
on singular value decomposition and detection method
based on Kalman filter. The performance of the six
methods is summarized in Table 1. Among them, ST and
HHT have excellent performance, which are more
suitable for power quality disturbance detection.

The commonly used feature optimization selection
methods include genetic algorithm, particle swarm
optimization algorithm and ant colony algorithm. The
classification methods include fuzzy logic classification
based on empirical rule and neural network and support
vector machine based on machine learning. Their
performance and characteristics are also summarized in
this paper. Due to the space limitation, tables can’t be
given here. Finally, four directions of future research in
the field are given. This paper provides a reference for
the research and development of this field.

Table 1 Performance analysis of main detection methods for power quality disturbances

Detection Time frequency ~ Computational Industrial
Type Window size Accuracy Robustness  Scope of application
methods resolution complexity application
Time frequency Mainly offline
STFT Fixed Low Big Commonly bad Steady state signals
domain analysis
Time frequency Mainly offline
WT Changeable  Marginally high  Marginally big Marginally high Commonly  Transient signals
domain analysis
Time frequency Marginally Steady state or Can be calculated
ST Adjustable High Marginally big High
domain good transient signals online
Time frequency Steady state or Can be calculated
HHT e High Marginally small High Good
domain transient signals online
Marginally Can be calculated
SVD Time domain —_— e Small High Transient signals
good online
Steady state or Can be calculated
KF Time domain —_— — Small High Good

transient signals online
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