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Conductivity Tensor Measuring and Instrument Design
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Abstract: The electrical anisotropy of rock is characterized by conductivity tensor. The four—pole method and
six—pole method are mostly used to measure rock conductivity in the laboratory, but it is difficult to fill the nine com—
ponents of conductivity tensor in one experiment. And multiple experiments are easy to cause large measurement er—
rors. For this reason,based on the existing document, this paper designs a conductivity tensor measuring instrument
for square sample cores. This solution is also suitable for plunger cores. The completely water—saturated core is re—
placed by nitrogen. The temperature control system and the confining pressure control system control the temperature
and pressure inside the core holder. The upper computer control electrode can be used to measure the core conductivi—
ty tensor at different water saturations. The instrument can also be used for rock electrical experiments of plunger
cores. Through the measured conductivity data,the unknown coefficients of Archie’s formula can be determined.
Through the analysis on theoretical and experimental data,the feasibility of the design scheme of the conductivity
tensor measuring instrument is verified.
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Fig.1 Schematic diagram of electrical anisotropy

characterization method for square rock samples
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Fig.2 The rotation transformation relationship
between the instrument coordinate system (a)

and the medium coordinate system (c)
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Fig.3 Effect on the conductivity tensor &

about the formation azimuth 8(a = 0°)
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Fig.4 Effect of formation dip angle a

on conductivity tensor (8 = 0°)
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Fig.5 Block diagram of working principle of instrument
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Fig.6 Electrical conductivity tensor measurement

circuit schematic diagram
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Fig.7 Relation plots for plunger core based on Archie equation
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Fig.8 Measurement of conductivity tensor

for the standard square sample
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Tab.1 The electrical conductivity measurement

value of multi—group square block
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Fig.9 Measurement of conductivity tensor
of interlayer square rock sample
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