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Laboratory core experiments of remaining oil distribution
at the early polymer flooding in offshore thick reservoirs
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Abstract: Bohai LD Oilfield is developed by commingling production in thick layers. Due to the field test at early polymer
injection and the effect of gravity on developing the thick reservoirs , the remaining oil in the period of middle and high wa-
ter cut is relatively complicated. In order to further study the remaining oil distribution of oil reservoir after the polymer
flooding, laboratory core displacement experiment was carried out. Combined with the reservoir properties , physical simula-
tion parameters were designed according to the similarity principle , and the effect of different stratum rhythm on remaining
oil distribution in the early polymer injection and the production performance was researched. The research results indicate
that due to gravitational differentiation, the oil reservoir is flooded at the bottom under the condition of homogeneous
rhythm, and early polymer injection can slow the gravitational differentiation to a certain extent, so the remaining oil is
mainly concentrated at the top of the reservoir near the production well ; under the condition of positive rhythm, influenced
by the gravitational differentiation and the reservoir heterogeneity , the high permeability layer is flooded at the bottom and
the remaining oil is concentrated in the lower permeability layer at the top ; early polymer injection can effectively drive the
remaining oil in the medium and low permeability layer, and the remaining oil is concentrated in the low permeability layer
near the production well; under the condition of reverse rhythm, the swept degree of water flooding is relatively uniform,

and the remaining oil is mainly concentrated in the locally non—swept region , and the early polymer injection can further ex-
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tend the swept degree; under the condition of composite rhythm, the displacement situation of water drive and the polymer

drive are similar to that of the homogenous rhythm, and the remaining oil is concentrated in the low permeability layer near

the production well.
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Fig.1  Visualized experimental devices and processes
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formation model
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Fig.2 Comparison of oil and water distribution under different

development modes of three homogeneous
formation models
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Fig.3 Comparison of the recovery rate under different
development modes of three homogeneous
formation models
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Table2 Experiment parameters of the single
rhythm formation models
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Fig.4 Comparison of oil and water distribution under different
development modes of the positive and
reverse rhythm formation models

MNIE B A 2 AR 4 K R 5 3R R
FXF (K 5) Al A Y SR s JZ A R LN R
PSR T R B R T IE R A E AR X R
Yy ok IR R T ) o S RE SR A BRI . IE SRR



$oadk: ol

JH R4 i 1R 2R S M KR A A R SRR 7 -95-

JEAR I LI A W IR T & SO Tk BR, P IR
b 2R TR LA SRS K ) SR SR FE 7K B A R v
T 19.2% , 1 B A M JZ BRI 8 5 T 14.5%

80
Woko W% A IR P T8 SR g R I

60 |
40 |
20 |

0

1E 78 3t J2 B R S5 T A J A Y
Bs B—EMEERREFLFXREESTE
Fig.5 Comparison of the recovery rate under different
development modes of the single
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Table3 Experiment parameters of the composite
rhythm formation models
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Fig.6  Comparison of oil and water distribution under different
development modes of the composite
rhythm formation models
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Fig.7 Comparison of the recovery rate under different
development modes of the composite
rhythm formation models

KW/ %

R W 2 W BE/ %
N
f=}

e e

]
(=}

?El

4 g

F A DI LIREARR Y, Z BRI
VEFIBSUE SE IR, 25 R IR S BT
RPN 2 15 =K K SRR A B A
TEARBEZ T, FWIR S YK RE I &)=
VEHILL B i 9N AR 3 ik i i AR SR, 2
W TR A 2 0 A A A A A 7 R R A AR
BB s MR T WA A PR A

HLSEE , 7K B e A BEAR XS B B0, At
BEAE SRR A 2 DX Ik, AU R G kR — 29K
P AR, SRR o SEIR A5 R AE i HH s 1919
R 7 1A SR , 73l HT ) 30 22 LA 36
SR IO A0l o 32, AT LA R ey T 2 T A



<06

B

%

e &K 20174E 11 H

FACHFIH AT G

S E 0k

(1]

(2]

Tl sk BB 22 2 K B 22 N RCDR R IR [0 ] B e <
1994,1(3):33-37.

Yue Lu, Zhang Huanen.Laboratory simulating the waterflooding
recovery for the multi—layer reservoirs [J].Fault-Block 0Oil & Gas
Field,1994,1(3):33-37.

TR AR, A [ 2, 52 ) A 2 5 e K K 3t S B F Y
L] PR R4 B 2B, 2000, 31(1) : 84-86.

Yu Chunsheng, Li Min, Qiao Guoan, et al.Vertically heteroge-
neous reservoir water flooding oil test[ J |.Journal of Southwest Pe-
troleum University : Science & Technology Edition, 2009,31(1) :
84-86.

PRUEFS X BT X 2R A IR A RCR s [T ] M =
B RIEHR,2015,22(5) :99-102.

Xu Hongling.Impact of plane heterogeneity of oil reservoir on de-
velopment effect of polymer flooding [J].Petroleum Geology and
Recovery Efficiency,2015,22(5):99-102.

VPREEL, BRA P, P AR DAt 22 A 2 B x4ty 1 T 25 4R 1 5 1)
(I ). WiHeh L, 2007, 14(5) :29-31.

Xu Jianhong, Qian Lidan, Kuerban.Influence of reservoir hetero-
geneity on oilfield development effectiveness [ J ].Fault—Block Oil
& Gas Field,2007,14(5) :29-31.

FA, d/NE, OB SO AR I R R TR
AL AR, 2015,37(5) :654-659.

Wang Jun, Meng Xiaohai, Wang Weimin, et al.2D NMR distribu-
tion function for microscale remaining oil [ J].Petroleum Geology
& Experiment,2015,37(5) :654-659.

SR ZEAEAL , BEDE K, A5 AR bl 2 (] T AR A 5
[J ] WP, 2015,22(5) : 656-659.

Zhang Hao, Li Tingli, Jia Xiaofei, et al.Study on interlayer inter-
ference changes in offshore heavy oil reservoirs [J].Fault— Block
0il & Gas Field,2015,22(5) :656-659.

A4, FEEL, IEU S BN D A RO R IR SOR VT A
[J ] T 5 R I3, 2015,22(3) £ 124-128.

Feng Youkui, Tang Ying, Yan Wei, et al.Effect evaluation on pro-

(8]

[10]

[11]

[12]

[13]

file control experiments in the unconsolidated sandstone heavy oil
reservoir | J |.Petroleum Geology and Recovery Efficiency, 2015,
22(3):124-128.

o WG4 ROV, 4. 22 )2 K B SE B8 70 i T &
A HI L1792 A2z e A4l H AR, 2003, 18(6) :
47-49.

Ma Xiansheng, Hu Shunxing, Geng Shijiang, et al. Water driving
oil test in heterogeneous reservoir and its application in Qiaokou
oilfield [ J ].Journal of Xi” an Petroleum Institute: Natural Science
Edition, 2003, 18(6) :47-49.

IR 53 TR it DX SRR v 5 K K I i SRR R
(I ] B 5 R R, 2015, 22(3) £ 119-123.

Song Yong.EOR technology for the horizontal wells at extra—high
water cut stage in integrated oil reservoirs of Shengli oilfield [J].
Petroleum Geology and Recovery Efficiency, 2015,22(3) : 119—
123.

ESECINE DS X TES0) /v NIRRTl S
T SR BN SIS LT ] A1, 2005,26(2) : 77-84.
Li Yigiang, Sui Xinguang, Li Jie, et al.Experimental study on
sweep efficiency of polymer flooding with longitudinal heteroge-
neous plane model[ J ].Acta Petrolei Sinica,2005,26(2) :77-84.
YR BUISC, X, 45 = AR IR 2R G B A LS
R R AR T [ ] ik L2, 2002, 19(1) : 73-76.
Li Zhenquan, Zhu Yangwen, Liu Kun, et al.A study of oil recov-
ery enhanced by polymer and phenolic resin—crosslinked polymer
on heterogeneous sand packs [J].0ilfield Chemistry, 2002, 19
(1):73-76.

TACT. P RE & 22 R B 2 e R o s me [ D 1.k
IR RIRATNAABE 2006 : 38-46.

Wang Lunyu.The effect of interlayer heterogeneity on enhanced
oil recovery in mid—low permeability reservoir [ D ].Daqing: Daq-
ing Petroleum Institute ,2006:38-46.

EEHE, R, LA, SN S Tl 2R G SR R A% il 43 A B
FROFFELD ] Ae il <, 2016,23(3) : 102-105.

Wang Xiaochao, Shen Si, Wang Jinlin, et al. Remaining oil distri-
bution of polymer flooding in Bohai S Oilfield [ J ].Special Oil &
Gas Reservoirs,2016,23(3):102-105.

HE X 2



