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Abstract

The observed neutral point current data at an electrical substation generally contain the induced
current of external source geomagnetic variations. In this paper, we attempt to develop the
observation method to monitor the changes of underground electrical resistivity structure from the
neutral point current data. The most awkward problem is that the observed neutral current data at
a substation is considered as the sum of the electric currents from the neighboring two substations.
Therefore, we formulate a new analyzing process to obtain the electromagnetic response functions
which are calculated from the neutral point current and horizontal magnetic field. These response
functions are expected to contain information of the one-dimensional resistivity structure under
three substations. Furthermore, we expand this approach to calculate of the apparent resistivity
and phase components, which are frequently utilized in the conventional magnetotelluric (MT)
method. We introduce a frequency-independent factor parameter. To obtain the factor parameter,
temporary MT observation is required near the substations. The proposed method was applied to
the neutral point current data acquired at substations in the western part of Kanto District in
central Japan. The results indicate that this approach seem to promise to monitor the variations of

underground resistivity structure associated with crustal activities.
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Fig.1  Configuration of 500kV electric power lines and

7)) ZHTELT, 60T substations of Tokyo Electric Power Company. The
P " . measurement systems of neutral current have been
O SLOISERBREHEET 5. installed at Higashi-Yamanashi (HYM), Shin-Fuji (SFJ),
Rk SRR T — & 12 MT 1O fEAT and Shin-Hadano (SHD) stations. Atsugi station is the

observation point of MT measurement.
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Fig.2 The neutral point current data during the period of 09-11 November, 2004. A severe magnetic
storm occurred in this period. The electric field data at Atsugi and the magnetic field data at
Kakioka Magnetic Observatory (JMA) are also illustrated.
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Fig.4 Estimated transfer functions between the Fig.5 Estimated transfer functions between the

neutral current data at SHD substation and neutral current data at SFJ and rotated
rotated magnetic components at Kakioka. 7F1 magnetic components at Kakioka. 7F1 and 77
and 7F indicate the response functions obtained indicate the response functions obtained between
between SHD and SFJ, and between SHD and SFJ and HYM, and between SFJ and SHD
STM substations, respectively. The upper and substations, respectively.

lower boundaries mean the 95 % confidence

limit.
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Fig.6 Estimated “pseudo-”

factor parameter is set as 100.
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Fig.9 Comparative plot of the transfer functions at Fig.10 Comparative plot of the “pseudo-” apparent
SHD substation. Two periods are illustrated as resistivity and phase at SHD substation. Two
open circles (May and August, 2003) and solid periods are illustrated as open circles (May and
circles (November, 2004). August, 2003) and solid circles (November,

2004).
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