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Abstract: Influences of electrode materials on pressure rise and energy balance due to fault arcing
in a closed tank is experimentally investigated to solve the problem of fault arcing due to internal
short-circuit in switchgears. The radiation energy emitted by fault arc during ignition process is
measured by the method coupling a photomultiplier and a thermopile. Based on an established
energy balance relationship, the energy needed for arc Joule heat, optical radiation, electrode
melting and vaporization, as well as the chemical energy and gas internal energy generated by
electrode oxidation reaction, is quantitatively estimated. Results show that electrode material and
arc current seriously affect the energy balance process of fault arcing, and the change of energy
balance is closely related to pressure rise characteristic. In the case of small current, the electrode

erosion is weak and the difference of pressure rises caused by Cu, Fe and Al electrodes is rather
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small. In the case of high current, a large amount of chemical energy from the reaction between

Al vapour and air is released, resulting in the biggest pressure rise for the case of Al electrodes,

while the highest arc radiation caused by Fe electrodes results in the lowest pressure rise. As the

current and electrical energy increase, the changes in the energy balance due to fault arcing lead

to decrease of the thermal transfer coefficient k£, in the cases of Cu and Fe electrodes but

somewhat lead to increase of k, for Al electrode.
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