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Study on motion and partial discharge characteristics of conductive particles in GIS
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Abstract: The free metal particles in the gas insulated switchgear will lead to the distortion of the electric field
and the deterioration of the discharge in the GIS. In order to study the motion and partial discharge characteristics
of different metal particles in GIS, a set of 126 kV gas-insulated composite apparatus is established by using UHF
method as the detection method of partial discharge. Linear metal particles of different lengths and quantities are
placed in same positions of GIS at different pressure, and their motion characteristics are observed with high-speed
camera. The initial discharge voltage, the discharge times and the discharge amplitudes are compared and analyzed
with the particle motion. The results show that the maximum discharge amplitude, the average discharge amplitude
and the discharge times of the free linear metal particles are the same as the maximum discharge amplitude,
increasing sharply after reaching the starting voltage. The maximum discharge amplitude decreases slightly with
the increase of the test voltage, and the average discharge amplitude and the number of discharges decrease first and
then increase with the rise of the lift voltage. The jumping times of the particle after take-off peak with the increase
of particle length, and the average discharge amplitude has a positive correlation with the particle length, and has
a negative correlation with the SF, pressure, and the average discharge amplitude tends to be saturated. There are
three modes of motion of polymetallic particles in GIS, and the average discharge amplitude and discharge times

are positively correlated with the number of particles.
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Fig.6 Phase and discharge repetition rate spectrum
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Tab.1 Comparison of starting voltage and discharge voltage

under different metal particle numbers

TR/ A

2 53 34
3 48 30
1 15 24
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Tab.2 Partial discharge parameters under different number of

metal particles

PR KL/ A PIPBCRIRE UV R REY X
1 0.73 1123
2 0.77 1 527
3 0.68 1 894
4 0.75 2 507
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