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A method of fault pattern recognition for the high voltage circuit breaker
based on the incremental learning algorithm for SVM
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Abstract : The accurate fault pattern identification for the high voltage circuit breaker (HVCB) plays an important role
in the development of mine smart grids. Aiming at the inaccessible obtainment of fault data and the lack of fault sam-
ples,a method of fault recognition was proposed based on the incremental learning algorithm for SVM. Firstly, the state
monitoring variables were determined by the current signal and voltage signal of control unit and the vibration signal of
the switching for HVCB. Secondly , four common faults , including the spring loosening,the core jamming, the coil aging
and the abnormal electrical power supply, were simulated. Then the fault features were extracted, and the fault data
samples as well as the incremental learning data samples were established. After training fault data samples based on
the incremental learning algorithm for SVM, the fault recognition model was acquired and its accuracy was validated
through exerting the new fault data samples into the model. Finally , it is shown that the incremental learning algorithm

for SVM can be used to recognize the above four common faults for HVCB effectively, and its recognition accuracy can
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be improved by continuous learning on new samples.

Key words: high voltage circuit breaker;feature extraction ;fault pattern recognition ; SVM ( support vector machine ) ;

incremental learning algorithm
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Fig. 2 Waveform and features of coil current
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Fig. 3 Waveform and features of coil voltage
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Fig.5 Energy spectrum of the vibration signal
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Fig. 6  Test field of fault simulation and data acquisition

MRS IRBE , R E A — A5 F 04, x4
ol B SR BE LI S 20 ZHAR S A AL I R B 30
HHNTCA 05 FERENLISIE 10 21 g 2 2] Bl
AUHCH 15 351 20 A9 #E RS Uk i dl , 415130
2, MEHEEBUEREA R 2, £, 1 ~1,,T, ~
Ty, U, , Uy 73 5 o Fsihl] Tl 45 45 ik 1) 09— AR 334G
HiH, ~ Hy 50 dRsh 55 8 AHiay b fE i i I3
—H AR

x2 HB—URFHEEILS

Table 2 Feature summary of the normalized characteristic quantity

WHER ER(0) R (0) ai?éﬁm 3?%?-?& ’f\%b%‘ %Mﬁ fEe 5 e S LEe  LEE
(1) () () HH(2) W(3)  W(3) 1k(4) f(4)
I 0.7904 0.749 3 0.6713 0.7386 0.768 9 0.767 3 0.7276 0.7335 0.6620  0.689 9
I, 0.5144 0.5843 0.5148 0.599 9 06487 0.6256 0.5881 0.5835 0.7911 0.7185
I 0.5341 0.590 1 0.6363 0.678 7 0.5897 0.549 5 0.4117 0.4952 0.4476  0.5155
A 0.8507 0.760 6 0.6967 0.5828 0.8790 0.7889 0.7296 0.6154 0.7005 0.8654
T, 0.6126 0.5989 0.4795 0.6013 0.498 1 0.5009 0.5277 0.6278 0.5747 0.5452
T, 0.7386 0.7335 0.666 4 0.683 5 0.6609 0.729 8 0.6467 0.626 1 0.6908  0.6823
Ty 0.5920 0.5814 0.580 1 0.5017 0.4627 0.4843 0.4283 0.5209 0.5449  0.409 4
T, 0.5523 0.5299 0.6147 0.562 4 0.489 6 0.4925 0.4032 0.4495 0.4231  0.4055
U~ 0.1465 0.1891 0.0352 0.2819 0.1952 0.299 1 0.0427 0.0386 0.1358 0.1452
Uy, 0.1239 0.1904 0.2739 0.2703 0.2565 0.2403 0.1853 0.208 5 0.2417  0.206 1
Ts  0.0479 0.0821 0.0142 0.016 6 0.0737 0.052 1 0.1057 0.062 1 0.0312 0.1287
Te  0.0378 0.063 4 0.0344 0.084 4 0.0856 0.0134 0.0604 0.0589 0.1776 0.1986
H,  0.0587 0.0619 0.0502 0.062 0 0.0419 0.0329 0.0703 0.016 2 0.0564  0.013 5
H,  0.5822 0.5407 0.5648 0.618 1 0.6398 0.6456 0.5699 0.5592 0.6095 0.6393
Hy  0.0447 0.0473 0.0210 0.0225 0.018 7 0.005 8 0.0439 0.0937 0.0097  0.063 6
H, 0.1046 0.1484 0.1635 0.1279 0.1329 0.1727 0.1658 0.1720 0.1921 0.1389
Hy  0.0363 0.0338 0.0303 0.031 1 0.0335 0.0314 0.0354 0.0349 0.0313  0.0301
He  0.0377 0.0415 0.0321 0.0445 0.0428 0.0424 0.036 1 0.0349 0.0378  0.0392
H;  0.0363 0.0347 0.0404 0.0423 0.0309 0.0243 0.0334 0.0496 0.0303  0.037 1
Hy  0.0995 0.0917 0.0977 0.0516 0.0595 0.0449 0.0452 0.0395 0.0329  0.0383
5 1 2 6 7 56 57 106 107 156 157
25 1 0 2 1 0 1 1 2 1 1
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Fig. 7  Effect figure of parameter optimization
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