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Power quality disturbance type identification based on a two-dimensional discrete cosine S-transform
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2. School of Electronics and Information Engineering, Anhui University, Hefei 230601, China)

Abstract: To obtain reliable high-quality power and improve the accuracy of Power Quality Disturbance (PQD) type
identification, a new PQD type based on a Two-Dimensional Discrete Cosine S-Transform (2D-DCST) is proposed. First,
based on mathematical models, 17 kinds of power quality events including 7 kinds of complex disturbances are generated.
Then, one-dimensional PQD signals are upgraded into two-dimensional signals with equal rows and columns. An
amplitude matrix is obtained from the two-dimensional signals using the 2D-DCST method. The statistics, energy and
image features of the amplitude matrix are first extracted, and then reduced into a small number of useful feature groups
using the Non-Dominated Sorting Genetic Algorithm-I1 (NSGA-I1). Finally, a Support Vector Machine (SVM) classifier is
used to construct a type identification model with high identification accuracy and few features. Experimental results
show that the method can identify 17 kinds of power quality events accurately and efficiently and also exhibits a good
noiseproof feature. At the same time, the method also has a high identification accuracy for complex disturbances. This
provides a new method for power quality disturbance type identification.
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Table 1 Power quality disturbance models
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Table 2 One-dimensional, two-dimensional, and amplitude image sample representation of several power quality events
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Table 3 Equations for feature extraction from DCST images
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Table 5 Type identification accuracy of this proposed
method in different noises environments
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Table 6 Comparison of 2D-DCST and 2D-DOST
algorithm efficiency
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Table 7 Comparison of type identification accuracy between
2D-DCST and 2D-DOST algorithms under different
noises environments

B9 FAEE KALPUIHERR %
Jrik ik 4  0dB 20dB 30dB 40dB 50dB

2D-DCST NSGA-II SVM 99.82 9464 97.76 98.94 99.24
2D-DOST NSGA-II SVM 9953 9411 9741 9879 99.14

4  Zhip

T PQD A—4E(5 5, FrLAE T —4E(5 5 4b 3
PR FRAE S5 E S, HET 4 BaeiE
PLENHEAT o T A2 R AR B v FLAREE T M
PQD RN WAFMERIRE ), HA TR A Ay
AR, ARSI 2D-DCST J7iER i, M
NSGA-1+SVM  J7 A 4FAE 5 A4 9 AH D BE 5 ) ARF
HEFAE, TREUPWFHEE RS 17 # PQD H HUS IR &F
PIREH . A E, WA FE R KSR 2 AN FLRE T
AT, [F5S 2D-DOST HiE3H T L
LEHR R, 2D-DCST+NSGA-1+SVM J5 1% B A 1 5
FEEEAL . AR S PUME s A sl RSO
T 4R RS S a7, K E AR R )
R ] R —GE SN i T fiR vk, A RE R
PR BRI TR .
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