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Abstract : Reservoirs in Weizhou Formation of Weizhoul1-4N Oilfield have entered the stage of high and ultra-high wa-
ter cut, and the recoveries of some oil groups have approached or exceeded the measured oil displacement efficiency of
existing exploratory wells. In view of the current oil displacement efficiency, reservoirs have less potential to be devel-
oped, and studies on the oil displacement efficiency of reservoirs in Weizhou Formation under high-multiple water flood-
ing shall be carried out. According to the above problems encountered in the development, a core water flooding experi-
ment with an injection amount of 200 PV was conducted. A flat visual water flooding model was designed to visually de-
scribe the high-multiple water flooding process and the distribution law of residual oil. In addition, nuclear magnetic res-
onance (NMR ) technology was used to facilitate online core water flooding experiments and quantify the oil displace-
ment efficiency in pores at large, medium, and small scales. The experimental results showed that the oil displacement ef-
ficiency of long cores reached 73.2%, which far exceeded the currently recognized oil displacement efficiency. When the
permeability ratio of long cores in parallel was large , Bernoulli’ s effect was proposed for the first time at the inlet end of
cores with high and low permeability. During microscopic water flooding, the injected water broke through rapidly along
channels with medium and high permeability, and the anhydrous recovery of the model was only 18.6%, and after a wa-
ter flooding of 200 PV, the crude oil in low-permeability areas was effectively started. The results of online NMR dis-

placement experiments showed the medium pores have contributed the most to the oil displacement efficiency, reaching

Wk H 39 :2022-04-23
FEZ R BERRAR (1997—), 55, HORF I FEREA -5 28 MR = il <OROCRIFE . E-mail: 2054266795@qq.com.,
FEWH B R A SRR AT S I SRR P BRI A SR A PRI 40 43 % 5 S S T A AT (52174035)



305 3

B R ZAS AT AR e I B R 5 7K B BEI R AR -129-

45.63%.
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Tablel Basic parameters of cores
LI AT KJE/em HAt/em +E/g LA em®  FLBREE/%  F¥1B385 % /mD
B A-1 6.080 25 56.25 12.59 224 357.2
RN
A-2 6.035 25 52.44 10.50 20.0 318.5
B-1 6.268 25 56.79 8.00 26.0
B-2 5.895 25 53.85 7.35 25.4
L, B-3 5.554 25 55.18 7.70 28.2 296.51
B-4 5.487 25 50.77 6.74 25.0
B-5 6.007 25 55.60 5.77 19.6
c-1 4.672 25 4453 5.60 24.4
c-2 5.832 25 54.56 6.89 24.1
L, Cc-3 5.644 25 50.35 6.81 24.6 1943
KA
C-4 5.867 25 55.1 7.10 24.7
Cc-5 5.507 25 49.18 6.58 243
Cc-6 4.806 25 37.81 5.52 23.4
Cc-7 4.924 25 38.73 5.80 24.0
Cc-8 4.577 25 36.26 4.76 21.2
L, 730.6
Cc-9 5.055 25 39.61 5.19 20.9
c-10 5.499 25 48.03 6.26 232
Cc-11 5.200 25 40.29 5.40 21.2
R S0 A O D-1 5.440 2.5 47.84 54.70 25.7 296.51
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Fig.3 Physical map of water flooding visualization model
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Table2 Relationship between relaxation time and pore type
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Table3 Oil displacement efficiency in water
flooding experiments

Ao EIMEE, 055 PV 1.5 PV} 200 PV i}
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fSE AN
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Fig.4 Relationship between oil displacement efficiency and
formation water injection volume for crude oil
with different viscosities under high—
multiple water flooding
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Fig.5 Relationship between oil flooding efticiency and
formation water injection volume for cores in
parallel under a permeability ratio of 3.76
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Fig.6 Relationship between oil displacement efticiency and
formation water injection volume for cores in
parallel under a permeability ratio of 1.53
(with a crude oil viscosity of 3.8 mPa-s)
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Fig.7 Changes of swept areas before and after water flooding

200 PV B /K 3K J5

a—F R b—AIl By R IR A c—iR R B A

d—ZORE AR e—BEIHARIE R M R B A i

8 BEKEEERRMEEINLR
Fig.8 Start—up effect of residual oil after high—-multiple water flooding
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