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Status Assessment of Circuit Breakers Based on Coil
Current Characteristic Quantity Optimization
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Abstract: Based on the Pearson correlation coefficients, a new method for optimizing characteristic quantity
is proposed to reduce the characteristic dimension of coil current in status assessment process of high
voltage circuit breaker operating mechanism. To obtain three characteristic quantities with higher
classification capability, the extracted coil current characteristic quantity is made use of to construct the
Pearson correlation coefficient matrix, and the correlations of eight coil current characteristic quantities are
analyzed and optimized. Then, the optimized characteristic quantities are input to neural network to assesse
the status of high voltage circuit breaker operating mechanism. Experimental results show that the proposed
method reduces the dimension of characteristic quantities, simplifies the structure of classifier, and
achieves satisfactory status assessment of high voltage circuit breaker operating mechanism with fewer
characteristic quantities.
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Fig. 1 Typical waveform of operating mechanism closing
coil current
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Table 1 Pearson correlation coefficient of the closing coil current characteristic quantities

ZH Iy I, I5 t, ts t, ts
Iy 1.000 0 0.924 7 0.962 3 0.243 5 0.368 6 0.358 5 0.441 4 0.378 5
I, 0.924 7 1.000 0 0.944 2 0.204 6 0.262 4 0.296 0 0.407 0 0.303 6
[ 0.962 3 0.944 2 1.0000 0.363 6 0.452 9 0.463 6 0.506 8 0.433 2
t 0.243 5 0.204 6 0.363 6 1.000 0 0.9050 0.980 0 0.749 6 0.750 2
t, 0.368 6 0.262 4 0.452 9 0.905 0 1.000 0 0.925 6 0.608 4 0.617 9
t; 0.358 5 0.296 0 0.463 6 0.980 0 0.925 6 1.000 0 0.788 4 0.795 1
ty 0.441 4 0.407 0 0.506 8 0.749 6 0.608 4 0.788 4 1.000 0 0.974 6
ts 0.378 5 0.303 6 0.433 2 0.750 2 0.617 9 0.795 1 0.974 6 1.000 0
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Table 2 Samples’ characteristics of closing coil current
test and the corresponding status-types of high voltage
circuit breaker operating mechanism
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Fe 1/A t/ms tyms REFRE
1 1.62 24.57 50.02 A
2 1.61 24.51 50.30 A
3 1.61 29.99 56.08 B
4 1.60 30.10 56.00 B
5 1.60 24.28 54.39 C
6 1.59 24.25 54.29 C
7 1.23 23.93 50.01 D
8 1.29 23.76 49.98 D
9 1.60 24.12 49.77 E
10 1.60 24.05 49.69 E
11 1.61 23.88 52.20 F
12 1.63 23.91 52.11 F
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Fig. 2 The flow chart of high voltage circuit breaker
operating mechanism state assessment
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Fig. 3 Comparison of the actual classification and
predictive classification
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