
1991 SCA Conference Paper Number 9127 

BEM3TIS OF HIGH RESOLUTION COMPUTED TOMOGRAPHY IN CORE ANALYSIS 

Michael Dixon 
Omni Laboratories, Inc. 

2501 Central Parkway, Suite G-13 
Houston, Texas 77092 

ABSTRACT 

Medical computed tomography systems, or CAT scanners, are being used with increased frequency 
to nondestructively evaluate core samples. Most medical CAT scanners, however, have spatial 
resolutions on the order of one millimeter, which restricts the applications that computed tomography 
can address in core analysis. A new generation of computed tomography technology has been 
developed specifically for inspecting non-medical objects and industrial products. Some of these new 
industrial computed tomography (ICT) systems can provide greatly improved spatial resolution, 
approaching 0.05mm. These ICT systems can also provide high resolution images with relatively high 
source radiation energies of 420 KeV to allow nondestructive evaluation of large and dense core 
samples. Examples of new core analysis capabilities provided by high resolution ICT systems include 
screening of core plugs and whole core for relatively fine inhomogeneities, microfractures/induced 
fractures, and characterization of preserved and sleeved plugs. 

INTRODUCTION 

Medical CAT scanners have been used for nondestructive examination of core samples since 
approximately 1980. Currently there are more than 30 scanners in use in the petroleum industry. 
These scanners generate cross-sectional image density maps, or slices, through an object by rotating 
an x-ray tube around the object and obtaining views, or projections, at different angles. The cross- 
sectional image is then formed by reconstructing these multiple viewing angles in a computer. The 
computer can also assimilate and reconstruct a series of two dimensional slices into a three 
dimensional image. 

Medical computed tomography scanners have been used in the petroleum industry for a variety of 
applications. The most common historical applications of these systems have been to identi$ artifacts 
due to coring, to characterize core material by detecting mineralogic and textural variations, and 
image core-flood results in three dimensions. Other applications include the characterization of 
natural fracture frequency, as well as orientation and the measurement of porosity in some rock types. 

In 1977 a group of research scientists at the University of Texas began to develop hardware and 
software specifically designed to perform computed tomography on complex objects and industrial 
parts, rather than human bodies. The objective of developing an Industrial Computed Tomography 
(ICT) scanner was to provide improved image quality of a variety of objects at relatively higher source 
energies than medical systems. Today's ICT systems are being used with increased frequency for 
quality control in the aerospace industry, due to their high spatial resolution capabilities. 
Additionally, these ICT systems have the ability to image dense and complex objects, as well as 
provide precision measurements of internal features in a wide range of objects. 
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