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Difference of Three-dimensional Signals on Breaker Operation
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Abstract: For the defects and deficiencies of single shaft sensor in the application of the circuit breaker, in order to
obtain more comprehensive information about the circuit breaker operation, the circuit breaker operation vibration
signal was acquire by the three-dimensional vibration sensor synchronization. Three directions of the signal are ana-
lyzed and compared in the time domain, frequency domain and time-frequency domain. In the time domain, three vi-
bration directions of the signals of the characteristics and distribution of energy are taken by methods; in the frequen-
cy domain, spectrum distribution and power spectrum are acquired by fast Fourier transform; in time-frequency do-
main, the energy distribution of each node and Wigner -Ville distribution is obtained by wavelet packet decomposi-
tion, which illustrate the influence of circuit breaker measurement signal fault diagnosis accuracy in different place-
ment direction of three axis sensor. The results show that there is a differences in frequency characteristic three-di-
mensional acceleration sensor vibration signal. Using three-dimensional vibration sensor can obtain more comprehen-
sive information about the circuit breaker operation.
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Fig.1 The three-dimensional vibration signal

acquisition system
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Table 1 The main technical parameters of KD1005LS
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Fig.2 Three-dimensional vibration sensors located on
ZNG65 circuit breakers
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Table 2 Circuit breaker closing time parameter
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Fig. 4 The three-dimensional vibration signal of ZN65

circuit breaker switching operation
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Table 3 Vibration signal characteristics of three-dimensional time-domain in normal conditions
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Fig. 6 Three-dimensional vibration sensor frequency

power spectrum

FRRFIE DI RE , 1545 A BT it A 4R A I IR 30 455 P ik

FABh 3 RO A f3r i, 0P IR 1340, S Eh 5 4,
R 6 AL, 4 (5 U A R W64 (55
Xl R L2 5.

x4 ZHRFESDEETR-EEDH
Table 4 Three-dimensional vibration signal wavelet packet of node-energy distribution %
A [3.0] [3.1] [3.2] [3,3] [3.4] [3.5] [3.6] [3,7]
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Table 5 X axis energy entropy of partial signal
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Table 6 Accurate classification of each axis
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Fig.7 Three-dimensional distribution of the vibration
signal Wigner-Ville
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