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Development of high temperature borehole inclinometer

QU Zhaogui', GONG Mingmao®, ZHOU Ce’, WANG Guangzhai’

(1. School of Information Engineering, Sichuan Tourism University, Chengdu 610100, China; 2. School of Electron-
ics and Information Engineering, Sichuan Technology and Business University, Chengdu 611745, China; 3. Institute of
Exploration Technology, CAGS, Chengdu 611734, China)

Abstract: In the detection of high-temperature and high-pressure dry heat rock drilling location trajectory, the in-
strument has some problems, such as poor performance, poor stability, low measurement accuracy and large energy
consumption. A set of high temperature borehole inclining device is designed to solve the problem of high tem-
perature and high pressure measurement deviation and temperature measurement. Adopt high temperature resistant
components, design control and measurement circuit. Automatic intermittent power supply is adopted to reduce
heat dissipation and power consumption. The design of heat preservation pipe and pressure detection pipe is carried
out by using ANSYS finite element software to conduct coupling analysis and check on the yield strength of the
external pressure pipe and the temperature field and pressure field of the heat preservation detection pipe. Finally
through the simulation test and experiment, according to the test data show that equipment can at 280 ‘C and 12
MPa under the condition of high temperature and high pressure environment deep dip angle, azimuth angle, tool

face angle and temperature measurement.
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Table 1 Main technical indexes of fiber optic gyroscope
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Table 2 Main technical indicators of accelerometer
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Table 3 Measured values of azimuth and inclination
1 %) 2 (%) %)
/m
100 0.16 289.04 0.05 122.74 —-0.11 193.70
200 0.20 294.07 0.26 122.30 0.06 188.23
300 0.28 315.16 0.42 121.75 0.14 166.59
400 0.18 59.88 0.06 121.53 -0.12 61.65
500 0.26 116.68 0.17 118.52 —-0.09 1.84
600 1.92 304.59 1.89 302.83 —0.03 -1.76
700 2.33 306.10 2.34 308.83 0.01 2.73
800 1.81 306.91 1.71 307.64 -0.10 0.73
900 1.91 307.84 1.80 309.36 -0.11 1.52
1 000 3.26 309.60 3.23 308.26 —-0.03 -1.34
1100 3.19 308.17 3.10 309.20 —-0.09 1.03
1200 1.12 308.49 0.95 306.61 -0.17 —1.88
1300 0.82 309.33 0.80 304.87 —0.02 —4.46
1400 0.88 310.44 0.85 314.21 —0.03 3.77
1500 1.42 313.39 1.50 314.51 0.08 1.12
1 600 3.39 321.47 3.27 320.04 -0.12 —1.43
1700 2.48 323.05 2.52 320.77 0.04 -2.28
1 800 0.71 318.58 0.69 318.36 -0.02 -0.22
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