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Fitting and Processing of Circuit Breaker Displacement Monitoring Data Based on Least
Square Method

YONG Mingchao, ZHAO Bao, LU Guanghui, MU Jiqing, ZHOU Zhong, GUO Xu,

LIANG Wumin, LYU Xia, WANG Weijie
(XJ Electric Co., Ltd., Henan Xuchang 461000, China)

Abstract: To eliminate the jitter at the very on and off points of high voltage breakers caused by mechanical
vibration and EMI in their stroke displacement monitoring, a stroke displacement data fitting and processing
algorithm based on least square method is presented. The derivative criterion of the original data of online
monitoring is adopted to eliminate the corresponding interference and perform first data fitting, then the fitted data
and the original data are compared to exclude a certain number of interference data for second fitting. And record
waveform processing and calculation of mechanical parameters of the fitted data are conducted. Practical
verification indicates that the proposed algorithm can effectively eliminate the interference points of displacement
data and reflect real circuit breaker displacement curve, so as to accurately calculate the key parameters such as
circuit breaker stroke displacement, switching speed, switching time, and so on, showing its effectiveness and
applicability.
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Fig. 1 Calculation of opening and closing time
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Fig. 2 Calculation of opening and closing speed

of circuit breaker
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Fig. 3 The stroke displacement curve of circuit breaker

based on conventional algorithm
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Fig. 4 Flow chart of algorithm
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Fig. 5 Flow chart of switching parameter calculation
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Fig. 6 Stroke displacement curve of circuit breaker based

on conventional algorithm based on least squares algorithm
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Table 1 Test results

GEAT AW AR AT SrEE g
B/mm  [B/ms  FE/(m-s™) F/mm [B/ms  FE/(m-sT)
22.50 43.10 1.01 21.70 22.90 1.66
22.60 44.10 1.00 21.60 23.40 1.66
22.50 43.60 0.99 21.50 23.40 1.66
22.50 44.10 1.00 20.90 22.90 1.67
22.30 43.30 0.99 21.40 23.80 1.65
22.40 43.50 0.99 20.90 23.40 1.66
22.30 42.80 1.01 21.40 23.20 1.63
22.30 43.50 0.99 20.70 23.60 1.66
22.20 42.30 1.00 21.60 23.40 1.64
22.40 43.30 1.00 21.20 23.40 1.66
22.30 42.90 1.00 21.50 23.30 1.65
22.30 42.60 1.01 22.00 23.50 1.63
22.70 43.80 1.01 21.40 23.20 1.63
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