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Numerical simulation of resistivity logging through casing
on instrument calibration and down-hole measurement

GENG Min, LIANG Hua-qing, YIN Hong-dong, LIU De-jun, GAO Yang

(College of Geophysics and Information Engineering in China University of Petroleum, Beijing 102249, China)

Abstract : In order to improve the accuracy of resistivity logging through casing, numerical simulation research on instrument
calibration and down-hole measurement was constructed. In the aspect of instrument calibration, the calibration device was
modeled and the numerical simulation on instrument calibration was executed. In the aspect of down-hole measurement, the
approximate method for current calculation was proposed, and the approximate current, the apparent formation resistivity and
the second order potential difference of the thin layer and the thick layer were simulated numerically. The simulation results
of instrument calibration help to select the parameter for the calibration device, provide the theoretical calibration curve and
assist to calculate the coefficient of the electrode array. The simulation results of down-hole measurement show that the ap-
proximate method for current calculation has strong ability to distinguish layer boundaries, and the approximate degree of ap-
parent formation resistivity for the thin layer with low resistivity drops obviously. The thick layer with high resistivity requires
high instrument resolution because its second order potential difference is extremely small.

Key words: electric logging; resistivity logging through casing; numerical simulation; instrument calibration; down-hole
measurement
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Fig.1 Schematic diagram of Russian

resistivity logging tool through casing
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Fig.2 System model of calibration device
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Fig.3 Circuit model of calibration device
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Fig.8 Simulation results of casing current error for thick layer and thin layer
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Fig.9 Simulation results of apparent resistivity for thick layer and thin layer
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Fig. 10 Simulation results of second order potential difference for thick layer and thin layer
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