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Theory of response function and analysis of detecting characteristic
of electromagnetic logging while drilling

LIN Fawu, TTAN Chaoguo, GENG Xuejie, SI Zhaowei, LIU Defang, ZHUANG Dongzhi

( Exploration and Development Research Institute, Jidong Oilfield Company, Tangshan 064300, China)

Abstract: Based on the Born geometric factor approximation method, a response function of electromagnetic logging while
drilling in anisotropic medium is constructed to characterize the spatial distribution of the response function in electromagnetic
wave logging while drilling. This response function can be effectively used to analyze the sensitivity of amplitude ratio, phase
shift signals, and to study the detection characteristics of electromagnetic wave logging while drilling. On this basis, the ra-
dial and vertical integral geometric factors are defined to analyze the radial detection range and vertical resolution. In addi-
tion, the influences of signal frequency, formation resistivity and spacing on detection ability are analyzed. The research indi-
cates that the spatial distribution of amplitude ratio and phase shift is similar. The distribution of amplitude ratio signal is rel-
atively less focused, which has a larger detection range. The distribution of phase difference signal is more focused, and the
vertical stratification is stronger. With increasing dipping angle of the well, the rotational symmetry in response function's
spatial distribution disappears and the response function is more sensitive to the coefficients. With increasing anisotropy coef-
ficient, the spatial distribution of response function is gradually influenced by horizontal resistivity. Radial and vertical inte-
gral geometric factors can be quantitatively used to characterize the detection capability of the instrument. With increasing

signal frequency, the detection range of the instrument decreases but the vertical resolution increases. The detection range
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and vertical resolution of the instrument vary periodically with uniform variations in spacing. In the process of decreasing re-

sistivity, the spatial response of electromagnetic logging while drilling will have a negative contribution area.

Keywords : electromagnetic logging while drilling; response function; resistivity sensitivity; anisotropic media; integrated ge-

ometrical factor
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Fig.7 Integrated geometric factor curve of electromagnetic logging while drilling
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Fig.8 Radial integral geometric factor curves under different frequencies
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