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Simulating the response of induction logging-while-drilling tools by vector

. . . . / .
eigenfunction expansion formulae for dyadic Green s functions

WEI Bao-Jun, WANG Sha-Sha, OU Yong-Feng

College of Physical Science and Technology ., China University of Petroleum , Dongying 257061, China

Abstract The vector eigenfunction expansion formulae of magnetic-current-source dyadic Green's
functions for a perfect electric conduction wedge model in cylindrical coordinate system are
adopted to compute the response of an induction logging-while-drilling tool within the collar’'s V-
shaped channel. It has been shown from computation that the influence of the change of the V-
shaped channel’s angle on different components of electromagnetic fields is different. If only a
conventional induction logging tool is used, the channel’s angle should be as small as possible in
order to increase the signal’s intensity fully. If a multi-component induction logging tool is used.
the value of the channel's angle should be selected compromisingly. Since the received signal’s
intensity will change when the tool is in the V-shaped channel with different angle, the criterion

should be set on the basis of the V-shaped channel’s angle when calibrating the formation’s
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apparent conductivity. It has also been shown that different components of electromagnetic fields

rely differently on the azimuth angle, and that the influence of the invasion zone's conductivity on

different components of the received signal is also different, thus the radial depth of exploration is

different for different components of the received signal.
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Fig. 2 Relation between the magnitude of electric fields and radial coordinate

for different angles of the V-shaped channel
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Fig. 5 Relation between the magnitude of electromagnetic fields and radial coordinate r

when the conductivities of the borehole and formation are 10 S/m and 0.1 S/m
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Fig. 7 Relation between the imaginary part of magnetic fields and formation conductivity

when the V-shaped channel’s angle is 30°

(a) Without considering borehole; (b) Considering borehole.
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Fig. 8 Relation between the apparent conductivity and radius of invasion

when the V-shaped channel’s angle is 30°

(a) High-resistivity invasion; (b) Low-resistivity invasion.
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Fig. 9 Relation between the imaginary part of magnetic fields and radius of invasion

when the V-shaped channel's angle is 180°

(a) High-resistivity invasion; (b) Low-resistivity invasion.
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