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Optimization of Electrode Array for Cross-hole ERT and Development
of Monitoring Experimental System
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3. State Key Laboratory of Enhanced Oil Recovery, Beijing 100083, China)

Abstract: To develop a cross-hole electrical resistance tomography (ERT) system for monitoring CO, migration in the formation,
an optimization design method of the ERT electrode array and working mode was studied. and an experimental system for cross-hole
ERT was developed. Based on the COMSOL platform, a finite-element numerical model for simulating the responses of cross-hole
ERT measurement was built. A numerical model was used to investigate the influence of electrode spacing and axial width on the sen-
sitivity of the electric field in the detection area and the distribution characteristics of field sensitivity under different electrode array
operating modes. The optimized parameters of the electrodes were derived. The ratios of the electrode spacing and width to the moni-
toring range were determined as 0. 200 and 0. 025, respectively. The AM-BN configuration was chosen as the best operating mode of
the electrode array. Based on the functional requirements analysis, overall design and the above optimization design of the experimen-
tal system, the hardware and software parts of the system were developed respectively. The measurement of electrical impedance pa-
rameters was realized by using multiple switches and precise bridge instrument. The automatic control of the experimental system was
realized by using the measurement and control software developed on the platform of LabVIEW. The experimental tests were carried
out by the embedding insulating objects to simulate the injection of CO, into formation. The results shows that the measured electrical
impedance data can reflect the changes in electrical parameters in the monitoring area sensitively and can be used to locate the position
of the insulating objects. The validity of the developed system was verified . The design method for optimizing the electrode array and

cross-hole ERT experimental system provide an experimental platform for an in-depth study of the CO, saturation-evaluation model
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based on complex-conductivity parameters and the development of cross-hole ERT monitoring systems for field applications.
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