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electroseismic measurements to detect and characterize

Numerical modelling study of an electrode array
for electrokinetic detectors

Li Fengbo ™ ,Ju Xiaodong* ,Lu Jungiang * ,He Hailong ™ ,Xie Hui™
(" State Key Laboratory of Petroleum Resources and Prospecting, China University of Petroleum , Beijing 102249 )
(™ Division of Northern China,China Petroleum Logging CO. LTD. ,Renqiu 062552)
Abstract
The numerical modeling technique was applied to a study of the performance of an electrokinetic detector in
different stratum environments. Firstly the design basis and characteristic of a new type of electrode array for electro-
kinetic detectors for logging was analyzed ,and a forward modeling model was established. Then, the logging respon-
ses of the electrode array were simulated with the two-dimensional finite element method ,and a model for verifica-
tion of electrodes’ electric field responses in the condition of homogeneous formation was founded. Finally, the dif-
ferent logging responses in the strata of homogeneity, high resistance, low resistance, and the ones with different
thicknesses , were analyzed so as to investigate the performance of electrokinetic detectors. The results show that the
electrode array can effectively distinguish an oil layer from a water layer, the interface between the two layers can be
effectively found when the layer thickness is 1m,and the position of the midpoint of the target layer can be accurate-
ly determined when the layer thickness is 0. 5m. This work is significant in guiding the design of electrokinetic de-
tectors , optimizing parameters and processing real logging data.
Key words : numerical modeling, electrokinetic logging, finite element method, electrokinetic effect, seismoelec-

tric effect
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