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Abstract: A goal-orientedself-adaptivefinite element method was used to investigate the electromagnetic wave resistivity log-
ging-while-drilling tool response by adjusting transmitting frequency, coils spacing of antenna array and dipangle of formation.
Numerical simulations illustrate that the depth sensitivity is strongly controlled by coils spacing and transmitting frequency. The
conductivity of surrounding rock can influence the susceptibility of the tool, especially at the formation boundary. Amplitude at-
tenuation of geo-signal is proportional to the dipangle of formation. Considering the amplitude and polarity of the geo-signal in
resistivity imaging of the borehole, the reservoir interface, the edge and the trend of the crack can be quickly determined, mak-
ing it possible in real-time geosteering.
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Fig.2 Adaptive numerical approximation process
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Table 1 Real part and imaginary part of directional electromagnetic wave signal

LR o,=1Sm ,=0.35S/m 0,=0.2 $/m ,=0.15S/m 0,=0.1S/m

BS/m o SrE/1070 BE/1070 SEE/1070 EETE/1070 STEE/1074 HEES/107°0 SIEE/107 EEE/1070 SIE/1070 gE/1077
0.5 2.03 -4.56 1.93 -4.06 1.82 -2.51 1.72 -1.69 1.62 -8.43
1.0 2.02 -3.58 1.95 -3.08 1.84 -1.83 1.74 -1.21 1. 64 -5.96
1.5 1.99 -3.27 1.92 -2.73 1.81 -1.61 1.71 -1.03 1.61 -5.00
2.0 1.95 -3.52 1.87 -3.02 1.76 -1.78 1. 66 -1.15 1.56 -5.46
2.5 1.90 —-4.42 1.81 -3.92 1.71 -2.37 1.61 -1.57 1.53 -7.72
3.0 1.82 -5.99 1.75 -5.53 1. 64 -3.43 1. 54 -2.30 1.45 -11.50
3.5 1.71 -7.51 1.65 -6.92 1. 54 —-4.98 1. 44 -3.38 1.32 -18.90
4.0 1.54 -95. 60 1.48 -8.86 1.40 -6.63 1.29 -4.87 1.17 -29.90
4.5 1.41 -12.30 1.32 -11.30 1.22 -8.48 1.12 -6.78 0.999  -45.00
5.0 1.21 -16.10 1.11 -14.10 1.04 -11.00 0.928 -8.96 0.820  —69.70
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