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Abstract

Because of small pore throat radius and high capillary pressure and strong imbibition force in
tight reservoirs, if open flow was not implemented immediately after fracturing, in the soaking
time after hydraulic fracturing, oil recovery was enhanced by displacement of differential pres-
sure and imbibition displacement. To investigate the mechanism of this process, experiments with
forced imbibition and multi-scale modeling were performed. Firstly, a one end open core sample
was used to perform the experiment of imbibition under forced pressure for simulating the imbi-
bition on the surface of fractures under pressure difference after fracturing. Secondly, a pore-
throat scale model based on CT scanning was established to obtain respectively the relative per-
meability curves and capillary pressure curves of imbibition and displacement. Eventually a field
scale numerical model was established to simulate the water and oil flow based on the relative
permeability and capillary pressure with matrix and difference of fractures. The results show that
(D oil recovery of forced imbibition is about 10% - 15% more than that of spontaneous imbibition,
(2) adjusting the micro pore parameters in pore-throat scale model for oil recovery matching, the
curves of relative permeability and capillary pressure of displacement and imbibition are ob-
tained, (3) by simulation under reservoir scale, the attributes of matrix with imbibition and frac-
tures for displacement are determined , it can be used for well description of yield changes at the
initial stage of production.
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Figure 1. The displacement and imbibitions in the well soaking duration (oil in the bigger pore and
crude oil in the small pore)
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Figure 2. The dimensionless and forced imbibition curve
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Figure 3. The capillary pressure curve during the imbibition and displacement

E 3. REMSIRIIZEMEE ShLk

O,



i 2%

1.0
—— KIS
—e— B A 1%
%1 e OIS
—e WA
<
3 0.6 -
i
)
-]D?
jusng
< 04
0.2 4
0.0 - T T T T
04 0.6 0.8 1.0
FRMAIRE /1

Figure 4. The relative permeability curve during the imbibition and displacement
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Figure 5. The sketch map of the numeral model
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