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Preliminary exploration into the monitoring technology for distributed weak
electric field during hydraulic fracturing for shale gas extraction

WU Wen', WANG Meng'>, YANG Di-Kun®, CHEN Mo', REN Lin-Bin'

(1.School of Geophysics and Information Technology, China University of Geosciences( Betjing) , Betjing 100083, China; 2. State Key Laboratory of Geo-
logical Processes and Mineral Resources, China University of Geosciences ( Beijing ) , Beijing 100083, China; 3. Department of Earth and Space Sciences ,
Southern University of Science and Technology ,Shenzhen 518055, China)

Abstract: In the process of hydraulic fracturing for shale gas extraction, the injection, flowback, retention, and absorption of fractu-
ring fluids will cause changes in electric fields in the case of the excitation by the electromagnetic field from an artificial source in a far
area or the excitation by the geoelectric field. The time-dependent change in the information on fracturing can be reflected by monitoring
the change in weak electric fields above the hydraulic fracturing area. To meet the needs of the real-time monitoring of the fracturing
field, this study focuses on the preliminary study of the monitoring technology based on the nodal acquisition devices of distributed weak
electric fields. The monitoring system only collects two horizontally orthogonal electric field signals, monitors the real-time information
on the electric field within a certain range, and transmits the preliminarily processed data back to the data center in a wireless way. Test
results show that the monitoring system has stable performance, a standby time of more than 10 days, and high sealing performance,
and is applicable to complex field environments. Therefore, this monitoring system can provide important technical support for obtaining
images of fracturing fluid migration in the future.

Key words: hydraulic fracturing of shale gas; electric field acquisition; weak signal conditioning; distributed node acquisition; real-

time monitoring
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