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Classification criteria and volume calculation method for different
graded waterflooding zones of uncompartmentalized
oilfields at ultra—high water cut stage
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Abstract : The main uncompartmentalized oilfields in Shengli Petroleum Province have entered the late waterflooding stage
after long—term development. Their comprehensive water cut has reached more than 98%, but the recovery rate is only
41%, and thus the oilfields still have large residual oil reserves and enhanced oil recovery (EOR) potential. Through the
core analysis of cored wells in uncompartmentalized oilfields , it was found that in the ultra—high water cut stage , there were
extreme waterflooding intervals with the saturation of remaining oil less than that of residual oil as well as weak waterflood -
ing intervals with the oil saturation greater than the oil saturation of waterflood front in all uncompartmentalized oilfields.
Therefore , this paper proposed the definition and classification criteria of the extreme waterflooding zone , strong waterflood-
ing zone, and weak waterflooding zone of an ultra—high water cut reservoirs. The influence of water injection, displacement
rate, and permeability on the formation of the extreme waterflooding zone was studied. The research results reveal that with
the increase in injected water volume, in the priority breakthrough area of the injected water, oil saturation gradually de-
creases with the gradual rise in water phase permeability , water fractional flow, and displacement rate. As a result, the re-

maining oil saturation in this area is lower than the residual oil remaining oil saturation, and thus the extreme waterflooding
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zone is formed. The volume calculation method for different graded waterflooding zones was established , and the dynamic

production data of Gudong, Gudao, and Chengdong oilfields were used to verify the calculation. It is proved that the estab-

lished method is scientific and accurate and has the advantage of easy access to required data and simple calculations.

Key words: graded waterflooding zones ; ultra-high water cut stage ; core analysis ; remaining oil saturation ; enhanced oil re-

covery
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Fig.1 Relative permeability curve of Well Tuo30-J1
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Tablel Statistical core analysis results of cored wells of uncompartmentalized oilfields in Shengli Petroleum Province
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Fig.2  Thickness proportion of weak waterflooding interval
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Fig.4 Remaining oil saturation of cores at different
water injection volumes
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Table2  Core parameters of displacement rate experiment
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5.63 2.47 78.3 21.7 2 046 30.47
4.92 2.47 78.1 21.9 2109 32.20
10.11 2.47 77.2 22.8 2019 31.76
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Fig.5 Relationship between displacement rate
and remaining oil saturation
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Fig.6  Relationship between permeability and remaining
oil saturation in four wells such as

Well Tuo30-J1
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FEARTE Xk 295.0 476 62.0 27.0 41.8 28.0 19 31 97.4 412 1193
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Table4 Difference between calculated volume of different graded waterflooding zones and actual oil production in test area
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