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Spontaneous imbibition in fractured low permeability reservoir

Xu Jianhong, Ma Lili

(Research Institute of Exploration and Development of Daqing Oilfield Co. ,Ltd. ,Daqing City , Heilongjiang Province , 163712, China )

Abstract : Imbibition function of fluid in the fracture and matrix is a very important mechanism in low permeability reser-
voir during water flooding. The oil displacement process of different low permeability cores was studied by imbibition exper-
iment. The result shows that the imbibition process in this type of oil reservoir is an inverse imbibition controlled by higher
capillary force in the system, and the capillary force is helpful to the displacement process in imbibition. The imbibition
production mainly occurs in the early imbibition process, and becomes fewer and fewer after 50 h in the later period, and
there is almost no production in the final period. Mostly, the imbibition oil recovery of the fractured low permeability reser-
voir is 12% in average and increases with the permeability. But when the permeability is more than 2x107 pum’, the imbibi-
tion oil recovery has few increases. Better pore structure is favorable to spontaneous imbibition. Calculated by isometric
method, the experimental result may be applied to forecasting the actual oilfield development for various cores and reser-
VOirs.
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Tablel Basic parameters of core experiment
il ok L H fLBs BiER/
G5 £ /mm & /mm % 107 wm’
1-1 74.93 24.81 14.48 2.36
1-2 71.25 24.71 13.72 5.75
1-3 74.25 25.41 9.26 0.11
2-3 61.44 24.85 7.21 0.33
2-4 61.68 25.24 7.30 0.24
2-5 58.73 24.63 7.46 0.30
3-2 52.21 25.21 10.93 0.12
3-3 52.97 24.61 6.50 0.28
3-5 47.76 25.32 8.01 0.28
4-1 73.50 24.99 10.06 0.44
4-2 73.41 24.99 9.97 0.37
4-3 70.06 24.99 9.50 0.25
4-4 70.73 25.14 11.30 0.70
4-5 68.45 25.13 11.28 4.16
5-1 68.73 25.08 10.16 0.27
CN5-1 73.37 24.93 13.89 4.35
CN5-2 76.05 2491 13.70 3.78
CN6-3 78.21 24.83 13.46 3.05

S R R - ORI K, IR A
TAC RSS2 0T M iR 2 5
OTHBET d M FREE R AN B R
O A DI B A AN 2K, SRR A A O Je 4
v, B R AR AR ;s @R A S DA
PATHZ K WBER , HEAT A B WL, R e %
et i (18 1)

7N I 1

B &SRR R B K FH 1T YR 2

B 1

Fig.1  Flow chart of irreducible water and saturated oil of the
spontaneous imbibition experiment
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Fig.2 Relationship between core imbibition
oil production and time
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Fig.3 Relationship between core imbibition recovery and time
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Fig.4 Relationship between core imbibition recovery
and dimensionless time
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Fig.5 Relationship between permeability and
degree of reserve recovery of core
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Fig.6 Relationship between quasi flow pore throat
radius and imbibition recovery of core
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