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Mechanism of earth eddy current in North China and

its effect on pipeline pipe-soil potential
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(1. College of Information Science and Engineering s China University of Petroleum (Beijing) s Beijing 102249, China;
2. PetroChina Pipeline Research and Development Center, Langfang 065000, China)

Abstract: The specific electrical structure around the homogeneous earth can generate eddy current in this
homogeneous geology. In this paper. the equivalent current source is inverted from the data of several geomag-
netic stations and the geoelectric model is constructed according to the actual topography. The research explores
the influence caused by equivalent current and electrical structure on eddy current characteristics where the eddy
current exists, and the mechanism of eddy current generation and eddy current movement in the specific area is
revealed. Finally the distribution characteristics of pipe-soil potential (PSP) of oil pipelines laid in the area are
calculated. The consistency between the calculated PSP and the observed PSP shows that the eddy can aggravate
the influence of geomagnetic disturbance on the pipeline.

Key words: magnetic storm; equivalent current source; eddy current; earth conductivity; pipe-soil
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