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Harmonic sources identification method in distribution network based on probability
forecasting and harmonic power flow

WU Jian', WU Kuihua', FENG Liang', YANG Bo', WANG Jian’>, ZHANG Xiaolei®, DU Peng’
(1. Economic & Technology Research Institute State Grid Shandong Electric Power Company, Jinan 250021, China;
2. State Grid Shandong Electric Power Research Institute, Jinan 250002, China;
3. State Grid Shandong Electric Power Company, Jinan 250001, China)

Abstract: Harmonic sources identification is needed when the information about the positions and number of harmonic
sources in the network is insufficient. To solve this problem, a harmonic sources identification method is proposed.
Sensitivity index is used firstly for the optimal placement of harmonic measurement devices. Then a method based on genetic
algorithm (GA) and support vector machine (SVM) is used to classify the buses as suspected and non-suspected ones. GA is
used for parameters optimization for SVM models. At last, harmonic power flow is performed to examine the accuracy of the
predicted locations. To evaluate its reliability and effectiveness, the proposed method is applied to the modified IEEE 13-bus
system. The evaluation results are very promising.
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Fig. 1 Nonlinear load model
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Fig. 3 Flowchart of the harmonic source identification system
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Table 1 Comparison of the test accuracies for two methods
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Table 2 Predicted values by SVM and real condition for case B

bRk Fhrbrid PO LS

645 0 0 0.0116
646 0 0 0.0106
652 0 0 0.0024
671 0 0 0.0105
675 1 1 0.7370
692 1 1 0.9998
611 1 1 1.0000
632 1 1 1.0000
633 0 1 0.5160
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Table 3 Harmonic source current injections at suspected buses

B AL TEN BT
A -0.1142+2.2841i
675 B -0.4402+0.9020i
C 0.243 3-4.1920i
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A 0
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C 2.5382+3.21051
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Table 4 Predicted values by SVM and real condition for case C
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645 0 0 0.0016
646 0 0 0.0118
652 1 0 0.2760
671 0 0 0.0253
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632 0 0 0.0000
633 1 0 0.4741
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