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Research and application of downhole electromagnetic relay
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Abstract 1In the drilling process real-time downhole engineering parameters and geological parameters can be obtained by the MWD
technology which has greatly promoted the development of drilling technology. Electromagnetic MWD technology has unique
advantages, but it is vulnerable to formation resistivity restriction and results in a smaller depth of electromagnetic signal
transmission. Therefore, the transmitted depth of electromagnetic signal is the greatest constraint in the development and application
of EM—=MWD. The relay transmission technology is the best way to improve the transmission depth of electromagnetic signal. For this
reason, in this paper theoretical research of electromagnetic signal transmission characteristics is conducted, and the electromagnetic
excitation mode of repeater and the antenna structure are determined. Then an electromagnetic signal relay transmission model and a
repeater development program are established. On this basis, the repeater and application experiments are developed. Experimental
results show that the downhole electromagnetic relay transmission technology can improve the depth of EM=MWD. The transmission
depth can be increased more than 70 percent by each repeater. Therefore, the use of EM=MWD is greatly expanded.
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Fig. 1 Diagram of electromagnetic relay system
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Fig. 2 Basic structure of downhole electromagnetic
repeater system’s antenna
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Fig. 4 Electric field distribution near the downhole
transmitter antenna in formation of 150 Q-m
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Fig. 5 Electric field distributions of different formations
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Fig. 6 Electric field intensity curves with the formation
resistivity in different carrier frequencies
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