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Experiment study on the magnetized magnetic field of drilling tools

based on azimuth measurement error analysis
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Abstract: Azimuth is a key parameter in well trajectory description, but the conventional measurement with MWD

usually exists errors because of the complex geomagnetic field and magnetic field interference. To investigate the

impact of bottom hole assembly (BHA ) magnetic field interference on azimuth measurement, the interference magnetic

field

of different drilling tools were measured with a portable magnetometer. On the basis of the interference magnetic

field experiment measurement, magnetic pole strength of different drilling tools can be acquired through the data fitting

method. With the magnetic pole strength, the interference magnetic field strength can be calculated using the

superposition principle, and the azimuth error induced by the interference magnetic field was quantitatively analyzed.

According to the experiment results, the interference magnetic field strength along the drilling tool axis exponentially

decreases with the added distance and finally goes to zero. Compared to the traditional methods, azimuth error

correction using the magnetic pole strengths of drilling tools in this study is more direct and convenient.

Key words: azimuth measurement; magnetic interference of drilling tools; magnetic pole strength; error correction
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Table 1 Performance parameters of FVM-400

fluxgate meter
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Fig.2 Layout of geomagnetic field test points at the site
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Fig.3 Experimental arrangement of drilling

tool magnetization magnetic field test
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Fig.4 Measurement results of the magnetic

field in the interior of the experimental site
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Fig.5 Online query data of geomagnetic field

information at the experimental site
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Fig.6 Results of axial magnetization magnetic

field strength at the end of drill pipe

2.3 B RGN i

T Bl L i F8 ol o) WG S 0 ) R b AR
T 37 TR v B AP 8 O o A ) 37 R R A TG
PAL 3758 5 2 A2 R r I ERPR R AL Z R 3 5
PG5 AT AT B L A R A o

B(r)=P/(4xr*) (1)

A B—— B N B o r ARG R L, T P
—— R R E , Whsr——E B, m.

0327 43l B A R B i P UL (B LR 2.

x2 SHEWMNWHIREE
Table 2 Magnetized pole strength of drilling tools
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Table 3 Example well logging data

FHIR/m G,./(mes?) G,/(mes?) G,/(mes”?) B,/nT B,/nT B,/nT FRHA/C) i/ C)
1848.16 —1.51170 7.52162 6.09420 8855 22452 48417 51.54 332.62
1867.21 —1.39055 —7.60590 6.02573 — 16739 — 18081 48045 52.07 332.25
1886.38 —7.42155 2.74423 5.77817 — 16196 20538 47188 53.86 331.32
1905.38 7.01597 —4.06631 5.50954 13939 — 24223 46246 55.81 330.46
1924.59 —8.18003 —1.22727 5.24617 — 27279 10226 45332 57.62 330.12
1943.80 —1.35368 —8.26957 5.08289 — 18424 — 23851 44675 58.76 329.62
1962.92 —2.65469 8.05362 4.90907 5427 30821 44075 59.93 328.68
1982.10 —8.15369 2.84431 4.62464 —22423 23851 42818 61.83 327.81
2001.32 7.32147 —4.78792 4.42975 16939 — 29450 42047 63.14 327.16
2020.49 —8.22743 —3.08660 4.32967 — 34334 4113 41418 63.77 325.99
2039.63 —8.60668 —2.42293 4.00837 — 35534 6941 40019 65.85 325.00
2058.68 9.07019 0.38451 3.69761 34649 — 15139 38676 67.84 324.20
2077.90 —0.32657 —9.15447 3.49218 — 17596 — 34049 37991 69.13 324.74
2097.03 6.06260 6.97383 3.26569 35563 16196 37362 70.54 325.26
2117.75 8.89637 2.86538 2.95492 39676 —3513 36563 72.46 326.91
2117.70 —9.32829 0.27916 2.98126 — 35906 16625 36677 72.28 326.92
2136.38 —5.47793 —7.67964 2.65996 — 34020 —21823 35648 74.25 328.09
2154.64 2.09110 9.23875 2.51774 22966 33935 35191 75.12 328.37
2173.21 —9.31249 1.99629 2.30705 — 34849 22509 34392 76.38 328.81
2192.72 —4.36128 8.54347 1.98575 —5370 42075 33335 78.30 329.70
2212.02 7.33200 —6.28382 1.70659 22109 — 37134 32392 79.98 330.86
2231.16 8.64881 —4.41922 1.31681 31421 — 31250 30878 82.28 331.51
2250.15 —9.75494 0.00000 0.91123 —43247 13254 29279 84.66 332.19
2269.37 —8.04308 5.52534 0.86383 — 28650 34934 29393 84.94 333.71
2288.49 8.02201 —5.56221 0.88490 28707 — 34820 29621 84.82 334.40
2307.62 —1.27467 9.67593 0.85856 6370 44646 29564 84.97 334.66
2326.79 —9.66012 —1.41689 0.79535 —44903 5656 29336 85.34 334.76
2345.95 —5.34099 —8.19056 0.68474 — 34306 — 30078 28736 85.99 334.32
2364.91 8.69622 —4.47716 0.64787 33706 — 30878 28679 86.21 334.93
2384.38 —6.33123 7.43735 0.74795 — 19367 40990 29221 85.62 335.38
2400.86 —4.60357 —8.60668 0.92177 — 30735 — 32563 30050 84.61 335.57
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Fig.7 Comparison between direct correction method
of magnetization and magnetic pole intensity of
azimuth measurement drilling tool and the correction

method of short drill collar measurement
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