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Fig.1 Principle of reflective optical
fiber displacement sensor
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Fig.2 Installation drawing of optical
fiber displacement sensor
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Fig.3 Stroke curve of circuit breaker's moving contact
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Fig.4 Original signal, IMF components and remainder
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Table 1 Variance contribution of each
IMF components %
IMF /)1 U7 25 BTk IMF /)t 07 2 BTk AR
imf1 20.71 imf4 30.87
imf2 2.02 imf5 15.03
imf3 15.13 imf6 16.24
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Fig.5 Comparison between instantaneous
amplitude and original signal
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Table 2 Experimental data of circuit
breaker’s contacting travel

o ATIECHE A MHIRZ2E B MK BAIRZE C MM CMIERE

oK /mm /% /mm /% /mm /%
1 3.525 0.71 3.475 0.71 3.550 1.43
2 3.475 0.71 3.425 2.14 3.575 2.14
3 3.575 2.14 3.425 2.14 3.475 0.71
4 3.550 1.43 3.450 1.43 3.450 1.43
5 3.475 0.71 3.475 0.71 3.550 1.43
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Table 3 Mechanical parameters of circuit breaker

eS| A B #H C
A 72/ mm 3.52 3.35 3.52
fith Sk FF#E/ mm 9.48 9.55 9.48
A W /m s~ 0.665 0.719 0.654

& I )53/ ms 0.541
3 W H B /m s ™! 1.12 1.19 1.21

53 TR A1 1/ ms 0.128
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The Applications of the Optical Fiber Displacement Sensor in

On-line Monitoring System of Circuit Breaker
ZHAO Guodong' , GENG Yaming®, CHAI Yu®, CHUAI Zhenguo®, TIAN Tao*, ZHANG Zhaojun’

(1. School of Electrical Engineering, Southeast University, Nanjing 210096, China;

2. Jiangsu Electric Power Maintenance Branch Company, Nanjing 211102, China)
Abstract : Fiber optic displacement sensor is introduced to measure the trip of the circuit breaker’s moving contact against
deficiencies of the displacement sensors used by previous online monitoring system, which leads to high-accuracy and low
interference. An analysis method based on Hilbert-Huang Transform to extract moment-close point is put forward. The intrinsic
mode function ( IMF )

decomposition(EMD) . The IMF component is selected by the variance contribution rate according to the speed characteristic of

component which contains speed signal partial characteristic is extracted by empirical mode

the moment-close point. Thus the selected IMF component can be analyzed by instantaneous amplitude after Hilbert transform,
whose feature point is the moment-close point of the circuit breaker. The experiment results shows that the analysis method
could extract the moment-close point effectively and accurately, providing credible information for the fault diagnosis of circuit
breaker.

Key words : mechanical characteristic of circuit breaker; fiber optic displacement sensor; Hilbert-Huang transform; moment-

close point
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