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Abstract: Aiming at the problem that the amplitude of electric shock current is relatively small and superimposed on the inherent
residual current of cables and lamps, which makes it difficult to detect accurately, a multi parameter fusion detection method for street
lamp electric shock accident is proposed. By collecting the instantaneous values of the total residual current, lamp current and phase
voltage signals of the street lamp system, the normalized characteristic quantities of the residual current component of the suspected
personal electric shock accident, the random capacitive residual current component and the change rate of the effective value of the load
current are calculated respectively, then the fuzzy logic device is used to fuse these characteristic quantities to obtain the comprehensive
characteristics of the personal electric shock accident. The recognition coefficient is compared with the experience threshold to judge
whether there is an electric shock accident. The results of experiment and engineering application show that the method can effectively
improve the recognition accuracy of electric shock accidents in street lighting system.

Keywords : street lighting system; detection of personal electric shock accident; feature normalization; multi parameter fuzzy fusion
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Fig. 1 Schematic diagram of electric shock accident of
effectively grounded street lamp system
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Fig.4 Principle of platform device for electric shock

accident of street lamp lighting system
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Fig. 5 The real object of the experimental platform for the

electric shock of the street lamp lighting system
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current and lamp current under linear lamp load
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Table 1 Characteristic quantity S1 of residual current

in suspected electric shock accident

THOTREA  ARATRE JCRT Al R K
PR PR R FH A
0.998 0. 665 0.998 0.625
0. 996 0.672 0. 996 0.635
0.997 0. 668 0.997 0.597
0.998 0.633 0.998 0.628
0. 999 0.658 0. 999 0. 640
0. 996 0. 596 0. 996 0. 596
0. 996 0. 635 0. 996 0. 645
0.995 0. 679 0.995 0. 629
0. 996 0.671 0. 996 0.615
0.975 0. 657 0.975 0.598
0.987 0. 649 0.987 0.589
0.995 0. 652 0.995 0. 605
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Table 2 Data of random capacitive residual current
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variable S1 of suspected personal electric shock accident
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0.999 0.998 0. 785 0.708
0.987 1. 000 0.774 0.736
0. 996 0.999 0.782 0.719
0. 989 0. 999 0. 795 0. 769
0.992 0.998 0.762 0.746
0.998 0.997 0.775 0.759
0.997 0.999 0.785 0.764
0. 994 0.998 0. 746 0.708
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(D15 i 1 6 R A B LR S
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coefficient SO of personal electric shock accident
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Fig. 12 SO data of electric shock accident of street lamp
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