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Determination of Waterflooding Limits for Driving an Ultra-Low Permeability Reservoir
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Abstract: To determine injection limits under different water injection conditions in an ultra-low per-
meability reservoir, based on the similarity theory model of one-dimensional waterflooding in consideration
of the transient-state flow of a slightly compressible fluid, experimental parameters corresponding to field
model were determined. According to laboratory results,similarity theory model was used to determine the
relations between injection parameters under different water injection conditions. The results showed that:
the waterflooding permeability boundary of ultra-low permeability reservoir increased linearly with the in-
crease of well spacing under the conditions of given injection rate, and the waterflooding permeability
boundary of ultra-low permeable reservoir increased linearly with the increase of injection rate under given
well spacing.
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Table 1 Parameters of the experimental model and field model
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Table 2 The basic data of cores

BIER/) AR/ HOER, LB, LB/ A/

mD mlL cm % mlL mlL
2.232 23.4 2.5 12. 1 2. 84 2.2
3.170 26.3 2.5 12.7 3.35 2.8
6. 904 21.7 2.5 13.6 2.95 2.3
9. 700 19.3 2.5 14.9 2.88 2.3
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Fig. 1 The differential pressure gradient curve of water-

drive oil in different permeability cores
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Fig. 2 Relationship curves between inject-production
differential pressure and permeability with dif-

ferent injection rate
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Fig. 3  Relationship curves between inject-production
differential pressure and permeability with dif-

ferent well spacing
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Fig. 4 Relationship curves between permeability and

injection rate at the well spacing of 120m
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Fig. 5 Relationship curves between permeability and

well spacing at the injection rate of 30 m*/d
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