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[ Abstract] The telemetry drill string is formed by a string of wired drill pipes, it is used to upload downhole measurement while
drilling (MWD) data at high speed. Due to the serious attenuation of high-frequency voltage signal in the channel, repeaters are nee-
ded for continuous transmission at every 300 meters. Thus, how to extend the relay distance is the key to improve the channel charac-
teristics. The wired drill pipe consists of a rod body with coaxial cable and an electromagnetic coupler. The coaxial cable embedded in
the rod body can be regarded as a transmission line at high frequency condition, and the electromagnetic coupler can be equivalent to
high frequency transformer. Combining the transmission line and high frequency transformer, the equivalent circuit model of the wired
drill pipe and the mathematical model of the voltage transfer function of the telemetry drill string channel are established. The impe-
dance matching of transmission line is achieved by placing external compensation element to determine the electromagnetic parameters
of the wired drill pipe. By changing the parameters of the compensation element, the reflected voltage is generated at the transmission
line terminal to enhance the signal amplitude of the transmission line, so that the signal transmission capability of the channel is effec-
tively improved. The research shows that the voltage transfer function of the channel can be greatly improved by appropriately increasing
the resistance of the compensation element, and the relay distance can be doubled under the current channel bandwidth and signal de-
tection sensitivity, so as to greatly extend the relay distance. This paper can provide theoretical guidance for the electromagnetic design
of wired drill pipe and improve the performance of the telemetry drill string information transmission system.

[ Keywords] measurement while drilling (MWD) ; telemetry drill string; wired drill pipe; electromagnetic coupler; signal transmis-

sion; reflected voltage
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Fig. 1 Schematic diagram of telemetry drill string
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Fig. 3 Impedance matching between transmission line andthe coupler
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