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Abstract: Based on analytical solutions of the electromagnetic field in layered anisotropic formations, the fast responses of
azimuthal electromagnetic tools with transverse antenna were simulated. Taking azimuthal multiple resistivity (AMR) tool of
Shengli Drilling Technology Research Institute and azimuthal propagation resistivity ( APR) tool of Baker Hughes as exam-
ples, the responses of different axial transmitter (T) and transverse receiver( R) couplings, such as single T-R,T-R-R, T
-R-T,T-R-R-T, were numerically simulated, and were used to analyze the effects of compensation measurements. The
simulation results show that the single axial transmitter and transverse receiver coupling can simulate the basic function of the
azimuthal electromagnetic measurement, but the measured results can be biased by the surrounding formation conditions,
which limits the use of the azimuthal electromagnetic measurements. The transmitter or receiver compensation can correct the
influence from tool eccentricity, relative angle deviation and resistivity anisotropy to make the better use of the azimuthal elec-
tromagnetic measurements in geosteering.
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Fig.2 Sketch map of APR tool of Baker Hughes
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Fig.3 Simulation of cross coupling voltage signals
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Fig.5 Schematic drawing of different antenna couplings
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Fig.6 Response simulation of single transmitter-receiver pair
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Fig.7 Response simulation of transmitter-receiver-transmitter compensation measurements
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