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CALCUW ATION OF SENSITIVITY FIELD FOR EL ECTROMAGNETIC
TOMOGRAPHY INMUW TIPHASE ALOW WELL LOGGING
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Abgract The sendtivity field isdf great inmportance for the optimal desgn of the Hectromagnetic Tormography
(BMT) in multiphase flow well logging tool's and images recongruction. We calculate usng a numerical meth-
od. For the facility of analyss, the calculation is performed in 2 planes based on the symmetry of the senor
though the sengtivity field is 3 dimendonal. The analyss contains 2 connected geps. Frd , the potentid dis
tribution within the measure array is calculated usng FEM (Finite Hement Method) . Then , the gradient of the
potentid is acquired according to the numerical computation. The result shows that the sengtivity field has an
arc - shgpe within the region from tranamitting eectrode to measuring eectrode , and it can be expressed go-
proximately usng an exponentid function.
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Fig.6 Rotentid didribution of measuring combination 6 on XY plane is cacuaed
X Z )
: V. 5
XY ,
(4) , zX :
L Z b
( e, . 0%/0z=0,
15mm , , z
0 , C(x,y,2) XY
6b : , . C(x,y)
, “ XY
»[7,11] ) Ee

g © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



(ChireseJ. Geophys.) 46

874
1 3
E =- o8 D (bx+gy) ¥, (13)
n ,
Xy .
(13) ’
XY
L,L . L
| l
1 7 H
(om/2) ,
I % = Booskl ,
% =Re(%he") Re
|
t k
[31].
1.0 __ RuEN
0.8 ~ cosm
N T peiae
> 0.6
<04
0.2}
) I E——
0 20 40 60 80 100

FHg. 7 Comparion o potertia digtribution function
and a cosne function

6.1 z 0,

6.2

@ =Re[ cl’oek'] ,

Rytov

[1] YuZZ,PytonAJ, Gorway W F, et d. Imeging sysem based on
Bectromegnetic Tonogrephy (BEMT) . Hectronics Letters. ,1993, 29
(7) :625 626

[2]

[31]

[4]

[5]

[6]

[71]

[8]

[9]

[10]

[11]

[12]

[13]

Yu ZZ, Worthingon PF, Sone S, et d. Hectromegnetic screening
o inductive tonogrgphy sensors. In: European Goncerted Action on
Process Tonography corference. Bergen: Norway , 1995. 300 310
1998, 19(1) : 39 43
ZHANG Xienzhang. How pattern recondruction based on the theory
o dectromegnetic flow measurement.  Acta Metrological Sinica (in
Chinese) , 1998, 19(1) : 39 43
Peyton AJ, Beck M S, BorgesA R, et d. Development of dectro-
megnetic tormography (EMT) for industrid gpplications. Part 1: Senr
r dedgn and Ingrumentation. In: 1ST World Gongresson Indugtrid
Process Tomography. Buxton: Great Manchegter , 1999, 306 312
Thorn R, Johansen GA , Hammer E A. Three-pha<e flow measure-
ment in the offshore oil indudry , is there a place for process tomograr
phy. In: 1¢ World Gongresson Indudrid Process Tomography. Bux-
ton: Gea Mancheger , 1999, 228 235
[ 1.

: , 1997
HUANG Zhiyeo. Applications of tonogrgphy in multiphase flow mear
surement [ Ph. D. theds] (in Chinese) . Hangzhou: Zhgjiang Univers-
ty, 1997

]. : , 1997
JING Yonggi. Research on the eectromegnetic imaeging logging for
multiphase flow [M. theds] (in Chinese) . Jingzhou: Jianghan Pe-
troleum Universty , 1997
, 1999, 42(4) : 557 563
WU Xiling, JING Yonggi , WU Shigi. Hectromegnetic imaging log-
gng method in multiphase pipe flow. Chinese J.  Geophys (in Chi-
nes) , 42(4) : 557 563
Thorn R, Johansen GA , Hammer E A. Recent developments in
three-phase flow measurement Mess. Sd. Technd . , 1997, 8(7) :
691 701

( ), 1999 23(6) : 110 111
QJ Chunlai. Applications of multiphase flow measurement in oil in-
dugrid. Journal d the University d Petrdeum, China (in Chi-
nes) , 1999, 23(6) : 110 111

, 2002
ZHAO Liang. Sudy on flow imegng loggng usng € ectromegnetic
wave [ Ph. D. theds] (in Chinese) . Beijing: Petroleum Universty ,
2002

. . : ,1985
Bl Dexian. Hectromegnetic Feld Theory. Beijing: Hectronic Indus
try Press, 1985

. . : , 1993
ZENG Yugeng. Fnite Hement Method for Hectromegnetic Feld.
Beijing: Stience Press, 1993



