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Study on the components of air under partial discharge condition in closed space
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Abstract: Much electrical equipment works in a closed or semi-closed space for a long time. Partial discharges often
occur, and lead to the changes of air composition in the partial discharge area. To study the change law of air components
in the closed space when the partial discharges occur, this paper designs three different defect models to simulate common
failure types of electrical equipment, and builds a partial discharge experiment platform calibrated based on
electrochemical detection technology. Then it analyzes the change law of air composition under continuous discharge
conditions, and uses the discharge volume in the partial discharge process to represent the discharge stage. Finally, the
relationship between the concentration of air component, voltage, discharge volume and discharge time is established.
This provides a theoretical basis for early warning of electrical equipment failure. The experimental results show that the
elements of C, N and O participate in the ionization process when the air in the closed space decomposes. The S element
does not participate in the reaction. The CO, NOz and Os change significantly after a partial discharge. The gas
concentration, output rate, and growth trend are related to the voltage and discharge volume when the partial discharge is
stabilized in different defect models.
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Table 1 Decomposition chamber parameters
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Fig. 4 CO sensor temperature characteristic curve
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Fig. 5 Sensor sensitivity characteristic diagram
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Table 2 Statistics on discharge parameters of metal protrusion defects
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Table 4 Statistical table of discharge parameters of each defect model
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