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Infroduction

All known the inversion effciency 5 determuined by three general factors — performance of
forward problem code, quality of information analysis for interpretation mode] and optimization scheme
technique.

The multuple use of forward problem calculations in mformanon analves and inversion makos
great demands of characteristics of appropnate program code. Up to recent time the fulfillment of such
conditions has been able for ane-dimensional real time interpretation only  So, the restoration of |D
crogs-scetion takes overpowering part of modern processing in clectromagnetic well logging Nowadays,
the first 2D real time imversion svatcms appear for concrete EM logging technology (Tabarcvsky and
Rabinovich, 1996),

The present paper deals with the use of specific features of mathematical analysis for forward
modeling of direct current (DC) and induction fool responscs. We consider three two-dimensiomal model
situations with axial symmetry of medium and instruments, Here statements are formulared for most
generel models,
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£ A few evlindncal surfaces of hetoropensous integral
conductivity are placed in surrounding formation
Excitation  device s point or fnme  induction
fransmimgesr  producing axial magnetic Geld. The
prmary current changes due to harmonic or transicn
regime. Model iz onenbed o study problems dealing
with casing and matrology of logging insiriments
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The method

As traditional approach we wsed advanced techmigues of imtegral cguation and fimte element
methods, But on this wav it is unpossible Lo obtain significanl progress in perfommance of algorithin,
Besides that ot 15 known great dafficulties for numerical evaluation are to take an account of cdge and tp
influsdces.

AL physical background we divide tolal guasisstationary feld o pormal, peometrical and
diffraction parts. Here we use wave theory torms: On a stage of standard integral-differential statement we
employ Riemann value boundary problem method. In westers literature it 15 called as generalizod Wicnar-
Hopf method (Wesdel, 1983) The solution of Riemanm problem s redoced o computing of vector-
function X havinge specific analviical property,

X (O =G(Wz, r)c X (51 +8(R,.5)
X(E =X(E+X ()

Whers
= - spatial frequency of integral transtorm,
R {r.z,1  -cffective voctor-radius of cxcitation device,
Wiz,.r} - information dealing with cloctromagnetic structure of model.

The dimenzion of X 15 equal looa number of all edges (special Lines of jump-like changes of
electnical propertics. Expressions of resultant responses have closed integral forms, Determmed analyvoical
Features af kemel penmit to deform integration contours in preferable one for fast computing (Epoyv and
Chervauka. 19913,

Besulty & ivcussion

Ceneral result of cur research 15 the employment of onginal mathematical methed e fazt forward
modeling of responses of EM logging devices. Results of first numerical experiments for a sot of
Laterotog and Induction Logeing models confirm high efficiency of developed approach

The zignificant feature of numencal-anabvtical method 15 posathility to redoce approximelony
with controlled accuracy and to use methods of edge wave theory.
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