Journal of Oil and Gas Technology A KRS 24K, 2016, 38(1), 24-32 Hans )i
Published Online March 2016 in Hans. http://www.hanspub.org/journal/jogt
http://dx.doi.org/10.12677/jogt.2016.381004

Analysis on Imaging Interpolation Algorithm
for Logging Data of Water Holdup Array Tool
in Horizontal Wells

Hongwei Song!2, Haimin Guol.2

'Key Laboratory of Exploration Technologies for Oil and Gas Resources (Yangtze University), Ministry of
Education, Wuhan Hubei

>School of Geophysics and Qil Resources, Yangtze University, Wuhan Hubei

Email: shw98wj@yangtzeu.edu.cn

Received: Aug. 30th, 2015; accepted: Jan. 7'h, 2016; published: Mar. 15th, 2016

Copyright © 2016 by authors, Yangtze University and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

With the progress of science and technology, imaging observation technology was more and more
advanced. The large well logging companies abroad pushed out the full well logging tool of array
holdup applied in flow imaging logging; this tool could measure the local water holdup at the cir-
cular ring inner wall of the casing at the same depth. Based on data feature of logging data of CAT,
the principles of simple inverse distance weighting value, Gauss basis function interpolation, or-
dinary Kriging interpolation and variogram function inverse weighting method were analyzed in
this paper. The comparison of these interpolation methods both in theory and in practical applica-
tion shows that the result of Kriging interpolation method is better than that of the other three
methods. The result can better show the distribution of the medium of oil-water in the well and
total water holdup clearly and directly.
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Figure 1. CAT single ring mode of capacitance ar-
ray water holdup logging tool
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Figure 2. The profile distribution of 12 probes of
CAT instrument
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Figure 3. Comparison diagram of inverse distance weighting, Gaussian radial basis func-

tion, variation function distance inverse function
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Figure 4. CAT interpolation image data processing module
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Table 1. Water holdup of 12 CAT probes in horizontal well
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1% s1 s2 s3 s4 S5 S6 s7 S8 9 S10 s11 s12
20 02000 02077 02311 02147 08729 1.0000 10000 1.0000 0.8729 0.2291 0.2070 0.2068
40 02342 02305 02692 10078 09927 1.0000 10000 1.0000 0.9925 09167 0.2655 0.2561
60 02342 02533 09923 10078 09927 1.0000 1.0000 1.0000 1.0000 1.0083 0.2655 0.2281
80 0.2684  0.2686 1.0000 1.0078 0.9853 1.0000 1.0000 1.0000 1.0000 1.0083 09927 0.2351

Table 2. Comparison for cross validation results of interpolation algorithms
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Figure 5. CAT experimental data for water holdup imaging processing results under different water cut
conditions being compared with the test pictures
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