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The observation of neutral current of 500 kV power line and the application to the monitoring of the underground electrical conductivity
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We have been measuring the telluric current by using the power line system in order to detect electromagnetic anomalies associated with earthquakes. The neutral points of the super high voltage transformers in the substations are grounded to the earth and power lines connect them. If the neutral points of the transformers correspond to the electrodes and the power line between substations corresponds to the electric wire between the electrodes, respectively, we can observe the telluric current and change of the electromagnetic structure of the underground between substations by measuring the current which flows at the neutral point of the transformer. 

We have observed and recorded the neutral current of transformers by using a clamp sensor at Shin-Hadano, Shin-Fuji and Higashi-Yamanashi substations in the western Kanto region in Japan where is a high seismicity area. We calculated a response function between the geomagnetic changes and the neutral current. By assuming the resistivitiy structure as one-dimensional, we can define the response functions which are based on the magnetotelluric (MT) method. We applied the proposed method to the neutral current data at Shin-Hadano and the magnetic data at Kakioka. The estimated transfer functions were well accordant with the apparent resistivity/phase responses of the MT surveys which were carried out beside Shin-Hadano substation. We also applied to the neutral current data from 2003 to 2004, and confirmed that the response functions were stable during this period. These facts indicate that the proposed method has high capabilities to monitor the changes of underground structure in quantitatively.

