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Influence of Electrode Erosion on Air Fault Arc in a Closed Container

YUAN Duanlei', WANG Haiyan', YANG Fang', ZHU Zhihao', FEI Xiang', LI Mei*, WU Yi’
(1. Henan Pinggao Electric Co., Ltd., Henan Pingdingshan 467001, China; 2. Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A two-dimensional model for fault arc in a closed chamber is developed based on magnetic-hydrodynamic
theory to investigate the effect of metal vapour eroded from copper electrodes on fault arc. Different energy transfer
mechanisms including melting, evaporation and chemical reaction due to metal vaporization are taken into account.
By solving the conservation equations for mass, momentum, energy, electromagnetic field and mass fraction of cop-
per vapour, the coupling effect between the gas hydrodynamic and electromagnetic field is described. The distribu-
tions of temperature, pressure and mass fraction of copper vapour are simulated. Comparisons are made between the
calculation results with and without electrode erosion. Results show that the copper vapour eroded from electrodes
has little influence on pressure rise, which mainly attributes to the change of internal energy balance. In addition,
the arc voltage is also not sensitive to the presence of copper vapour. The simulated pressure rise, electrode erosion
mass and arc voltage agree with the experimental results, which proves that validity of the numerical model.
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Fig. 1 Geometry structure of the container
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Fig. 2 Temperature distribution of arc plasma

s N o34 UL 4. A FL OICRE fE 1 22
WA, JA R SR, RN REZ W
PEM SR ERNIE S BT FEREE B IR S K
S, SRR A L IR O 1R e e s T i i 3 S
Pl 2 (AL 4 o 24T )l B Ik i, R A TR IR
¥ H T U A A R R O AR X DR
VRN B4 T 7 Bk 2P, BB 20 00 A1

10 kA 5 JEFIA T 1 A A B 1 175 00 T 13 AY T
J1 BT S, HES AT LIRS RS T T
FE 73 EFHILT-ARTR] , 3 AT AT o g s v 9 i) P 8 B

200150100 50 0 50 100150 200 (mm)



T, b oy

WoES Vi

77, S BT R DA A N 2 U B L I S <41 -

T URBL
¥/
! ! n

200 100 0

40 30 20 10 0 10 20 30 40 100 200

200 100 0 100 200

SO COOOCOoCOOOOOSOOO—
OO = DI UL N NN I~IC0C\ONOD
SNONONONONONONONONOND

200 100 0

40 30 20 10 0 10 20 30 40 100 200 (mm)

B3 fHHFESH
Fig. 3 Distribution of copper vapour

concentration at different times
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Fig.4 The pressure distribution in the enclosed container
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Fig.5 Pressure rise versus time with and without erosion
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Fig. 6 The vaporized mass of electrodes versus time
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Fig.7 Time-dependence of pressure rise for different arc
currents in the calculation and experiment
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Fig. 9 Electrical conductivity of Cu-air mixture
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