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Study on influence and correction method of gamma while drilling on

azimuth angle measurement
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(1.China Coal Research Institute ,Beijing 100013, China;2.Xi’ an Research Institute Co.Ltd. ,China Coal Technology and
Engineering Group ,Xi’ an 710077, China ;3.Xi’ an University of Science and Technology ,Xi’ an 710054, China)

Abstract : In order to adjust the trajectory of directional drilling according to the geological conditions in coal mine, a gamma logging while
drilling tool for mining is designed, which integrates the formation natural radioactivity and trajectory measurement. In order to eliminate
the influence of gamma detector on the azimuth of trajectory measurement, based on the basic principle of trajectory measurement, the in-
fluence characteristics of gamma detector on the azimuth measurement are analyzed by using finite element analysis and standard turntable
test, and the influence correction model of azimuth is established by using generalized regression neural network ( GRNN). The gamma de-
tector has a certain influence on the magnetic field distribution around the inclinometer, and has different influence on the three compo-
nents of the magnetic field in different directions. When the inclination angle and azimuth angle of the instrument are different, the degree
of magnetic influence is also different, which affects the measurement accuracy of azimuth angle. After adding gamma detector to the back
end of inclinometer, the azimuth error increases by 0.4 degree. After using the azimuth influence correction model based on GRNN, the
mean square error of azimuth is reduced from 0.678 8 degree to 5.11x107 degree. The accuracy of GRNN correction model is high, which
eliminates the influence of gamma detector on the azimuth measurement of inclinometer. Based on theoretical analysis, forward simulation,
experimental test and GRNN correction model, the correction method of gamma detector’ s influence on trajectory measurement azimuth is
formed, which provides reference for solving the influence of other logging sensors on trajectory measurement.

Key words: gamma logging while drilling; directional drilling;drilling track ; magnetic correction ; gamma logging tool
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Table 1 Effect of gamma detector on three directional

components of magnetic field at obliquity measuring point
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Table 2 Azimuth before and after adding

gamma detector ( section)

g i f T i Jnn = 5

S () B/ (0) T/ (0) BE/(0) Ffi/(°) BE/(°)
1 0 120 120.07  0.07 12013 0.13
2 10 160 16027 0.27 160.41  0.41
3 60 220 2047  0.47 220.64  0.64
4 30 100 100.68  0.68 10076  0.76
5 30 120 12033 0.33 12043 0.43
6 30 90 90.42  0.42 90.81  0.81
730 230 23020 0.20 229.87  -0.13
8 30 300 301.19 1.19 301.49  1.49
9 30 330 331.39 1.39 33171 171
10 20 0 1.33 1.33 158 1.58
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