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Fig.1 Schematic diagram of testing circuit
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Fig.3 Waveforms of arc current and arc voltage
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Fig.4 Volt-ampere characteristics of AC arc
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Fig.6 Curves of arc density and conductivity vs. pressure
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Fig.7 Relationship between RMS of arc voltage
and peak value of arc current
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Fig.8 Flowchart of arc voltage calculation based on SVM
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Table 3 Calculative results of arc voltage when d=15 ¢m
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Internal arcing characteristic and arc voltage calculation in closed container
OUYANG Ziqing,DU Zhiye, Ll Peng,ZHANG Li
(School of Electrical Engineering, Wuhan University , Wuhan 430072, China)

Abstract; In order to accurately calculate the energy when the short circuit arcing occurs in metal-enclosed switch-
gear , the internal short circuit arcing test in a small-scale closed container is carried out. The measured data,such as
current and arc voltage under different gap lengths and charging voltages, are obtained by the L-C oscillation test cir-
cuit,and the combustion characteristics of internal arc are analyzed. The analytical results show the arc voltage is
proportional to the pressure inside the closed surrounding, arc voltage RMS has larger randomness with the change of
arc current,the impact of electrode gap length on arc voltage is more obvious,and the average of arc voltage RMS is
130.4 V,208.0 V and 252.2 V when the electrode gap length is 5 ¢m,10 cm and 15 cm respectively. Considering
the randomness of the arc voltage in the closed surrounding,a calculation method of arc voltage based on the SVM
( Support Vector Machine) is proposed. The results calculated by the proposed method are compared with the calcu-
lation and experimental results based on the Mayr arc model , which shows that the proposed method is superior to the
Mayr arc model,and the average absolute percentage error between the results calculated by the proposed method
and the testing results is only 4.04%.

Key words:arc voltage ; metal-enclosed switchgear;short circuit arcing charactersitic ; small-scale closed containers ;

support vector machine( SVM) ; Mayr arc model
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