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Abstract .
capacitor is an important issue to be solved in permanent

The failure detection of the energy-storage

magnetic actuator for vacuum switch. Based on the operating
principle of permanent magnetic mechanism, the degradation
mechanism of the energy-storage capacitor ( electrolytic
capacitor) and equivalent circuit model were studied. The
equivalent series resistance (Rgsg) and capacitance (C) values
were selected as feature parameters to identify the faults. An
assessment method was proposed by introducing the system
identification theory. Furthermore, the least squares support
vector machine (LS-SVM) algorithm was used to predict the
values of Rgx and C, then the capacitor’s condition changes
could be obtained and analyzed. The simulation experiments
show the effectiveness of this assessment and prediction
method.
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Fig.1 Structure of permanent magnetic actuator
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Tab.1 Comparison between true values and the

calculated values of the feature parameters

REsr C
T sepmpl/ st/ s/ SR/ R/ RE/
mQ mQ % uF uF %
1 55.0 54, 82 0. 33 13 918 13918.2 0.001
2 55. 3 55.18 0.21 13 832 13 832.2 0.001
3 55.4 55. 33 0.13 13 757 13 757.2  0.002
4 55.7 55. 73 0.05 13 640 13 640.1 0.001
5 57.3 57.41 0.19 13 539 13 538.9 0.001
6 57.9 58. 04 0.24 13 491 13 490.9 0.001
7 59.1 59, 32 0. 37 13 372 13 371.8  0.002
8 60. 3 60. 57 0. 45 13 297 13 296.8  0.002
9 63. 3 63. 63 0.52 13181 13 180.6 0.003
10 67.7 68. 06 0.53 13105 13 104.7  0.002
11 69. 3 69. 71 0.59 12 931 12 930.6  0.003
12 75.5 75.91 0.54 12 866 12 865.5  0.004
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