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Fig. 1 Spectrum curves of Model 1 ( left column) and Model 2 ( right column)
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Fig.2 Two-dimensional grid system of finite volume
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Fig. 4 High resistivity polarization block model
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Table 2 GEMTIP parameters of high resistivity
polarization block model ° Pr, Pr.
P B GEMTIP 4 o
s, %,
po/Qm 50 500 8
fi1% 5 20
Sl % - 35 x=-4~-2m z= -4~ -6m
C, 0.6 0.8
C, - 0.6
p/Qm 0.01 0.1 30°
p/Om - 0.01 ; x= —-4~-2m z
a, /mm 0.5 0.4 = 5~ -7m
@, /mm - 0.5
o /[(Qemdes?) 0.5 0.3 x=4~15m
a/(Qem’-s7?) - 0.8 z= =5~ -15m
x=-5~5m z=-15m 4
g (1) GEMTIP
° (2) \
3.3 3
2 Pr 3 GEMTIP
- Table 3 GEMTIP parameters of low resistivity
Py, polarization block model
op;, p, GEMTIP 3 o oy P
6 o/ Om 100 10
£ 1% 5 10
£ 1% - 40
C, 0.5 0.8
x=-12~12m z=-13~ C, - 0.5
16 m . p, /Qm 0. 008 0.1
12 ~12 15 p,/Qm - 0. 008
v=- - moz=- a, /mm 1 0.4
~—-19m a, /mm - 1
a,/(Qem’es7?) 0.5 0.4
a/(Qem’es7?) - 0.5
3.4 4 4
Table 4 Parameters of high and low resistivity
( 7) p, = 50 Om f polarization block combined model
S T
o/ o,/ a,/ o,/
1% [
1.0.5.0.25, 0.125 Hz T S
A -1~-15m P 10 15 04 05 1 0.8
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Fig. 5 Contour maps of real component of apparent complex resistivity( left column) and imaginary component of apparent
complex resistivity( right column) in different frequencies
(a) . (b)1 Hz (c).(d)0.5Hz (e).(£0.25Hz(g).(h)0.125 Hz
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Fig. 6  Contour maps of real component of apparent complex resistivity( left column) and imaginary component of apparent
complex resistivity( right column) in different frequencies
(a) . (b) 1 Hz (c) (d)0.5Hz (e) .(f)0.25 Hz; (g) .(h)0.125 Hz
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Fig. 8 Contour maps of amplitude of apparent complex resistivity( left column) and phase of apparent complex resistivity( right column)
in different frequencies
(a) . (b)1 Hz (c)(d)0.5 Hz; (e) .(£)0.25 Hz; (g) .(h)0.125 Hz
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2. 5-D abnormal response characteristics analysis of surfuace-to-broehole and
broehole-to-surfuace IP method based on generalized effective CR model

WU Yan-giang' XIONG Bin' ZHAO Jian-guo’ LUO Tianya' GUO Sheng-nan' LI Chang-wei'
DING Yandi' LI Jing-he! CHEN Xin'
( 1. Guangxi Key Laboratory of Hidden Metallic Ore Deposits Exploration Guilin University of Technology ~Guilin 541004 Chi—
na; 2. State Key Laboratory of Petroleum Resource and Prospecting China University of Petroleum Beijing 102249 China)

Abstract: When electromagnetic effects ignored at low frequencies this paper achieves 2. S-dimensional sur—
face-to-borehole borehole-to-surface complex finite volume resistivity based on induced polarization ( GEMTIP)

model of generalized effective mediumin frequency domain. Firstly according to the boundary value satisfied by
surface-to-borehole and borehole-to-surface we introduce GEMTIP to geoelectric model and derive the discrete e—
quations of finite volume by utilizing preprocess iterative algorithm to solve the large and sparse linear equa—
tions. Comparisons numerical solution with analytical solution of two-phase layers show the validity of this algo—
rithm. Finally several multiphase models can test approach. Calculated field values are obviously distributed
within a certain frequency bands. The results indicate that surfaceto-borehole and borehole-to-surface devices
are effective for detecting the abnormal body based on GEMTIP model and provide more new ideas for induced
polarization measurements of wells.

Key words: surface-to-borehole; borehole-to-surface; complex resistivity; GEMTIP model; finite volume method



