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Design of a Measurement-while-drilling System Powered by Small-sized
Electrical Generator for High Temperature Applications

ZHANG Bin', CAI Pengfei', HE Zhengsong
(1. College of Communication Engineering, Chengdu University of Information Technology, Chengdu 610225, China;2. Chengdu Well-
Probes Technology Inc. ,Chengdu 610041, China)

Abstract : In Measure-while-drilling (MWD) systems based on mud pressure telemetry, the down-hole subsystem meas-
ures real-time parameters such as inclination, azimuth, and tool face angles, and then it transmits the data in the form of
mud pressure pulses up to the ground, where the ground subsystem decodes the information encoded in the pulses. To
power the down-hole subsystem, a small-sized electrical generator is utilized, which eliminates the time due to battery-
switching in the traditional battery-based powering scheme. To accommodate the need for high temperature down-hole
applications, a high temperature-proof down-hole subsystem powered by small-sized electrical generator is designed and
tested. Experiments show that the subsystem can work normally for 150 h under 170 “C. A unified testing platform based
on water circulation is also designed and built, which can conveniently test the whole workflow of the system: power gen-
eration, voltage regulation, pulse transmission, detection and decoding.

Keywords : measurement while drilling; mud pressure pulse; generator; high temperature-proof



