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Experimental Study of Water—oil
Two—phase Fluid Flow in Low
Permeability Reservoir by Nuclear
Magnetic Resonance

WANG Xuewu, YANG Zhengming, SHI Yu, LI Haibo

Institute of Porous Flow and Fluid Mechanics, Chinese
Academy of Sciences, Langfang 065007, Hebei Province, China

Abstract A low permeability reservoir features fine throat and
complex porous structure, which an artificial micro pore model can
not well represent. A water flooding experiment was carried out with
the real core and simulated oil without hydrogen. The water —oil
two —phase fluid flow was studied using the technique of nuclear
magnetic resonance, to obtain the distribution of irreducible water,
irreducible oil and produced oil in cores of different porosity during
drainage and imbibition, and to reveal the formation mechanism and
imbibition mechanism quantitatively during the water displacement.
The results show that the bigger the pore radius is, the lower the
irreducible water saturation will be; the main reservoir space of low
permeability reservoir is a medium with pores of more than 0.1 pm
in radius; residual oil is mainly distributed in mid—small pores; and

imbibition is significant in low permeability reservoir.

: 2009-06-05

(06-02A-02-01)

5 ’ )

s :yzmhxj@263.net

2009,27(15)

XERS

1000-7857(2009)15-0056-03

Keywords low permeability reservoir; nuclear magnetic resonance;

percolation flow; irreducible oil; imbibition

0
[1-5]
1
1.1
o 1 ISCO 500D
, 0~200 mL/min, 1%

Magnet 2000 0

1.2
2.5 cm s 5.0
cm, 6.4x107 pm?,
:wangxuewu@163.com; ( ), s




J‘CMK

s 6.2 o/L;
), 64°C 4.2 mPa-s,
1.3
"610 b
TZ s ’ [7710]y
To : @
) T2
@ 9’ 9
T2 ;@ ’
N T2 ;@ 5
T2 o
2
2.1
P., P=20cosOIr, r Ned
1 T,
T2 o
)
H ’
6001 —e— U AR &
4001
= 300
200
100+
0 L
-100 = = s s i o
10 10 10 10 10 10
FLEEEAE fpm

Fig. 1 T, spectra distribution of water—saturated
and oil-saturated states
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Fig. 2 Irreducible water saturation in different pores
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Fig. 4 Oil recovery in different pores
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