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Fault Determination and Mechanism Analysis

for Electrodes in the Geoelectric Field

LI Ruiging, GUO Xuezeng, ZHANG Lei, XIN Shimin, YIN Hongwei

(Hebei Earthquake Agency s Shijiazhuang 050031, Hebei s China)

Abstract: The variations of the data on the electrode faults in the geoelectric field in Hebei prov-
ince in recent years are analyzed and summarized. The data variations are considered stable with-
out interference, and a “peak valley” shape can be seen in the images recorded by several stations.
Moreover, the correlation coefficient and difference are satisfactory. The synchronous interference
of the data on the electrode faults in the geoelectric field in two channels mainly indicates the fol-
lowing: (1) the correlation coefficient of the data in the two channels decreases, and the differ-
ence becomes large; (2) the image shows synchronous step, jump, and long-trend changes. The
position of electrode failure can be preliminarily determined according to the synchronicity of the
data variation. Meanwhile, nonelectrode faults also need to be eliminated. The observation envi-

ronment, instrument, external circuit, circuit connector, and wiring board are first checked, and
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the electrode failure is determined with a contrast test. The Butler-Volmer equation and Nernst e-

quation are used to analyze and explain the data variation caused by the electrode failure. The re-

sults of this study can serve as a reference for stations in judging electrode faults promptly.

Keywords: electrode fault; data variation; characteristic; synchronicity; comparative experiment;

chemical and mathematical methods
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