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Fig.1 Electromagnetic noise experimental system
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Fig.3  V-groove structure in carbon electrode
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Tab.1 Phycical parameters of slide and contact wire

- HH
TR A e L AR ] FEL AR
15 FCHE ¥ HBS 56.7 96.2
2/ x10° (kg/m’) 3.4 8.9
HLBHR/ (uQ-m) 12.32 0.0175
e (17 (kg-K)) 660. 2 380
PEF/(W/(m-K)) 15 380
R®2 LBEH
Tab.2 Experimental conditions
S8 1l
P L B/ A 10,20,30,40
R B2 /m 1,1.5,2,2.5,3
W 40
LR E/V 110
S8 A} E] / min 1
WEHE/ (m/s) 0. 025
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Fig.4 Time domain waveform of electromagnetic radiation

noise produced by single arc
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Fig.5 EMD results of electromagnetic noise
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Tab.3 p and K, of IMF components

IMF 43 & p K;
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Time-frequency analysis of electromagnetic noise produced by single arc
based on HHT

FENG Xiao-li', WANG Zhi-yong', YANG Zi-ming”, XIAO Yi’, ZHANG Hong-bo>, FANG Zhi-peng’
(1. Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China;
2. State Grid Electric Power Company of Huludao Branch, Huludao 125000, China;

3. State Grid Electric Power Company of Beichen Xinhui Branch, Shenyang 110013, China)

Abstract; Arc discharge phenomenon will occur due to sliding electrical contact fault. It will radiate high-intensity
electromagnetic radiation noise. Because the time domain signal of electromagnetic radiation caused by single arc
has some special features such as short duration, sudden change and so on, the Hilbert-Huang transform ( HHT')
was used to analyze the electromagnetic radiation noise. The intrinsic mode function (IMF) components were ob-
tained by using empirical mode decomposition (EMD) to the noise. The IMF with the highest correlation and maxi-
mum variance was selected and calculated by using Hilbert transform. Then the instantaneous frequency of the noise
under different conditions was obtained. The root-mean-square (RMS) of instantaneous frequency of the magnetic
field noise is about 60MHz and that of electric field is within 96 ~165MHz. With the increase of measuring distance
and contact current, the RMS of instantaneous frequency of magnetic field noise increases slightly and that of elec-
tric field decreases obviously. The frequency’ s change with time of the electric field is faster than that of magnetic
field noise.

Key words: radiated electromagnetic noise; HHT; EMD; time frequency analysis; instantaneous frequency



