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Research on transient electromagnetic response of magnetic source in borehole
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Abstract The transient electromagnetic exploration in borehole is a full space geophysical
problem. The Gaver-Stehfeest inverse Laplace transform is used to theoretically calculate the
transient electromagnetic response in the receiver loop. And the effects of the parameters of the
borehole mud, metal casing, the cement sheath and the formation on electromagnetic logging
responses are analyzed. The response curves of different electrical conductivity of the borehole
mud indicate that the borehole mud has little effect on the electromagnetic responses. The
numerical results of different geometry of the casing pipe show that the inner radius and the
thickness of casing have an obvious effect on the logging responses, moreover, the abnormality of

transient response appears where the casing thickness suddenly increases or decreases. The
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simulation results of different magnetic permeability of the casing pipe show that it has an

important effect on transient response in borehole and the higher the magnetic permeability, the

more difficult the electromagnetic signals through the casing. The results of different parameters

of the cement sheath indicate that the high conductive cement sheath can generate large

measurement error for low conductive formation. It is also found that the effect of the thickness

of the cement sheath can be ignored for high conductive formation.
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Fig.2 The impact of borehole mud conductivity on received signal amplitude
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Fig. 3 The impact of the inner radius of casing on received signal amplitude
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