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Mechanical Life Prediction of Circuit Breaker Accessory Based on Joint Analysis of
Vibro-electrical Signals and Binary Wiener
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Abstract: As an action trigger mechanism, the mechanical performance of the opening accessory is very important for the
reliable operation of conventional circuit breaker. Aiming at its life prediction, a life prediction method based on binary
Wiener performance degradation analysis is proposed. Combining the working mechanism of the opening accessory, the
method adopts the vibro-electrical joint analysis mode. First, CEEMDAN-WD and double-threshold method based on
short-term energy entropy ratio are used to realize the accurate calibration of the vibration events for the specific actions
in the triggering stage of the opening process. Then, the time and driving energy parameters of the mechanism action cor-
responding to the vibration event are used as the performance degradation index. On this basis, a binary Wiener model is
constructed with the vibro-electrical joint analysis index as the input of the prediction model, and the quantitative predic-
tion of the remaining life is realized finally. The tests on three circuit breakers show that the life prediction method based
on vibro-electrical synergistic analysis has higher prediction accuracy. The average relative errors of the three test prod-
ucts are 4.3%, 9.77%, and 8.46%, respectively, which has engineering practicality.
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e2y)

e 34

ERAH(w )

P #ARK(ow ,or)

JAH 1(1—250)
JAH 2(251—500)
JiH# 3(501—750)
JA W 4(751—1000)

JA) 5(1001—1250)
JAW 6(1251—1500)
JHIA 7(1501—1750)
JE 11 8(1751—2000)
JH3H 9(2001—2250)
JA 11 10(2251—2500)

(0.000 524,0.004 61)
(0.000 521,0.004 36)
(0.000 579,0.003 46)
(0.000 425,0.003 54)
(0.000 438,0.003 49)
(0.000 668,0.003 15)
(0.000 546,0.003 14)
(0.000 474,0.003 27)
(0.000 539,0.003 71)
(0.000 522,0.003 28)

(0.0206,0.1426)
(0.0211,0.1462)
(0.0205,0.1584)
(0.0215,0.1562)
(0.0221,0.1679)
(0.0224,0.1738)
(0.0228,0.1822)
(0.0219,0.2005)
(0.0212,0.2218)
(0.0244,0.2349)

#£4 4 Fh Copula R AIC {H

Table 4 AIC values of four Copula function models

PR Frank

Clayton

Gaussian Gumbel

AIC —4848

—3834

—5088 —4583
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