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#{_\.__LJ K@EE E CHARGE SIMULATION MODELLING OF A NON-HOMOGENEOUS CONDUCTIVE FIELD WITHITS

APPLICATION TO GROUNDING RESISTANCE EVALUATION AND CONDUCTIVITY
DISTRIBUTION IDENTIFICATION
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Charge simulation method (CSM) is a boundary element method, in which fictitious charges are
specified over the boundaries and we can avoid the singular integral associated with the boundary element
method. We apply it to the impedance evaluation of the electrical grounding systems which is the first part
of the present thesis. The grounding is very important not only for the power transmission systems but also
for the modern intelligent buildings. It is also apt to be placed in non-homogeneous ground site of limited
area in congested urban districts. The non-homogeneous media are modelled in such a way that the field is

homogenized by placing the charges over the inter-surfaces between the homogeneous media.

The grounding system design is only possible provided all the physical parameters are known including
the ground resistivity distribution. The non-homogeneous parametric distribution must be obtained from other
sources such as the impedance data measured. This is in the second part of this thesis. Dual reciprocity
method in association with boundary elements (DRMBEM) is employed for the modelling with which the
direct inversion is possible. The numerical simulation approach has been first developed for the
two-dimensional field model. For verifying the approach, an experiment is attempted and the apparatus is
developed for this purpose (electric impedance tomography, EIT). The multiple impedance measurement is
made for the electrodes placed over the boundary of an electrically conductive field with buried objects. The
potential and conductivity distributions are obtained by the direct inversion algorithm and compared with the
simulation.

Finally, our simulation is extended to three-dimensional cases. One is the case where the impedance
measurement is possible on the surfaces surrounding the field of interest. Another is the case where it is
only possible over a single surface as is usual in more realistic situations. The solution of the latter is yet
poor compared with the former but it is still useful in roughly identifying the position and value of

inhomogeneity except for exact shapes, suggesting the future development.
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