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NMR Imaging for Core Flood Testing 
- by M. P. Enwere and J. S. Archer; Imperial College, London. 

Abstract: Use of nuclear magnetic resolla,nce (NMR) imaging to measure one- 

dimensional ( 1-D) saturation distributions along the direction of flow at various 

flood stages is presented. Dynamically measured saturation profiles are used in 

conjunction with capillary pressure curve for the rock to deter~ni~le capillary pres- 

sure gradient in the direction of flow. Two-dimensional (2-D ) distributions of oil 

and water were also imaged but only at static conditions. Images of porosity tlis- 

trihution in sandst ones and a li111est one were also obtained. Our experiences have 

so far proved the usefulness of nuclear magnetic resonance imaging (MRI)  as a 

useful tool for special core analysis and identified some limitations. 

INTRODUCTION 

It is common practice in core flood testing to assunw diffuse flow, core ho- 

mogeneity and absence of capillary pressure gradients. Such assumptions cast 

questions over the validity of the test results but would not be necessary wherr 

hIRI is used to provide information on ~novernent and distributior~ of fluids inside 

the rock sample. Importance of capillary forces in relation to viscous forces can be 

assessed from the following expressions. Equations ( 2 ) derive from relationships by 

means of Darcy's law between flow rate of either phase and pressure drop gratlietlt 

during two-phase flow. 

and 

where, p,  - capillary pressure (p, = p,  - p,, ), 

x - distance. 

subscripts o and u7 denote oil and water, respectively. 

k - permeability, 

A - cross sectional area, 

qt - tot a1 flow rate (qt = ( q,  + q,,. ). 
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