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Suspension Discharge Characteristics of Oil-immersed Shunt Reactor Under Vibration

GUO lJiayi, SHA Yenan, LIU Yunpeng, CHEN Baolong, ZHAO Tao

(Key Laboratory of Safety and Defense of Power Transmission and Transformation Equipment of Hebei Province,

North China Electric Power University, Baoding 071003, China)

Abstract: Suspension discharge under strong vibration conditions is one of the important factors that induce the damage
of oil-paper insulation in oil-immersed shunt reactors. In order to grasp the fault mechanism of suspension discharge in-
side the reactor and monitor the operation state of the reactor quickly and accurately, a test platform for suspension
discharge defects of oil-paper insulation under vibration conditions was built in this paper. The influences of vibration
amplitude and vibration frequency on suspension discharge were studied experimentally. The test results show that the
larger the vibration amplitude of the iron core, the smaller the partial discharge; the order of the influence of different vi-
bration frequencies of the iron core on the amount of partial discharge is: 50 Hz>300 Hz>200 Hz>100 Hz. Based on the
experimental results, the influences of vibration amplitude and vibration frequency on the maximum electric field intensi-
ty and oil flow velocity of the surface are simulated by means of finite element simulation technology. The simulation
results show that the larger the amplitude, the smaller the maximum field strength on the surface, and the greater the oil
flow velocity under the suspended electrode; the field strength and oil flow velocity at different vibration frequencies are
arranged from large to small: 50 Hz>300 Hz>200 Hz>100 Hz; based on the influence of oil flow velocity on oil flow
charge and bubble motion in oil, the influences of field strength, oil flow charge and bubble motion on partial discharge
are analyzed and compared. The mechanism of vibration amplitude and frequency affecting suspension discharge is dis-
cussed in detail.
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under vibration condition
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Table 1 Discharge characteristic parameters under different

vibration amplitudes

PR MEH/mm O-max O-max
1 2 008.47 —1983.05
2 1754.24 -1677.97
3 1016.95 -915.25
4 1 000.00 —779.66
5 525.42 —542.37
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Table 3 The maximum electric field strength of the surface
when different vibration amplitudes is applied

PR B /mm 1 2 3 4 5
Emax/(kV-m™)  2191.32  2000.56 1209.11 921.54 872.08
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Table 4 The maximum electric field strength of the surface

when different vibration frequency is applied

AR Hz 100 50 200 300

Emax/(kV-m™) 2191.32 3177.96 242724 3174.83

RS BT IR

Table 5 Insulating oil flow rate below the suspended electrode

%At vy/(mm-s") ve/(mm-s)
A=1 mm 45.591 54.521
A=2 mm 56.514 73.466
A=3 mm 72.491 95.110
A=4 mm 92.527 134.139
A=5 mm 102.377 149.002

/=100 Hz 45.591 54.521
f=50Hz 129.374 203.103
/=200 Hz 46.221 58.069
/=300 Hz 107.455 200.782

e AFORIRNE: SRR .
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Fig.11 Simulation diagram of the deformation of bubble in the

process of rising along the suspended electrode
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