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White noise processing in merging unit of digital input

LI Shuai', YU Xiaoyan?, GONG Shimin', ZHAO Qian', CHENG Cheng', XIE Kun'
(1. Guodian Nanjing Automation Co., Ltd., Nanjing 211153, China; 2. Hongneng Power Engineering
Design Co., Ltd., Guangzhou 511400, China)

Abstract: To improve the reliability and accuracy of digital sampling, the problem of white noise has become the research
focus in the industrial and academic circles. First of all, the output waves related to merging unit of digital input are given,
while the component of white noise is analyzed, together with a specific application of smart substation. Additionally, the
relative digital filter is designed, considering the processing effect, stability and time delay, while the parameters and
processing results are given. Finally, the influence of transient characteristics is researched and estimated, combined with
the indexes of decay time constant and maximum peak instantaneous error. The results show that the digital filter could

decrease more than half of the white noise, improve the sampling waveform, and would not influence the transient

characteristics.
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Fig. 1 System diagram
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Fig. 2 ECT output wave (the input current is 92 A)
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Fig. 3 ECT output wave (the input current is 0 A)
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Fig. 4 FFT analysis of output wave (the input current is 0 A)
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Table 1 Coefficients of LPF
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Table 2 Magnitude gain of LPF

AR e
a0 -0.0185
al -0.0154
a2 0.087 4
a3 0.266 5
a4 0.36
as 0.266 5
ab 0.087 4
al -0.0154
a8 -0.0185
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Fig. 6 Magnitude response (0~0.7 kHz)
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Fig.11 Wave after LPF and linear interpolation (0 A)
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Fig. 14 Wave after LPF and interpolation (decay time constant)
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