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Abstract: The Type I and II reservoir resources suitable for chemical flooding in Shengli Oilfield have been basically pro-
duced, and the resource replacement is difficult by chemical flooding. An injection—production coupling technology is de-
signed to prolong the economic validity period of polymer flooding projects at later stage. Based on the physical simulation

experiment, a visualized simulated displacement apparatus is used to study the swept volume and the residual oil distribu-
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tion characteristics under conventional injection—production and injection—production coupling technology at the later
stage of polymer flooding. The results show that compared with conventional injection—production methods, injection—pro-
duction coupling approach can change the direction of conventional streamline, enlarge the swept volume and produce the
remaining oil in low permeability area to achieve the purpose of enhancing oil recovery. Taking Ng3—4 unit in No.8 Block
of Gudong Oilfield during polymer flooding at the later stage as an example, a reservoir numerical model for the Ng3* Sub-
member is established. The optimization of injection—production coupling structure and implementation cycle is performed
by numerical simulation. The results show that the coupling technology for chemical flooding can effectively transform the
existing streamlines, expand the swept area of the diversion streamline , reduce the usage of chemical agents and further im-
prove oil recovery in the reservoir under extra—high water cut stage. The optimized coupling structure of injection—produc-
tion is the symmetrical structure with the ratio of production time between one round to two rounds being 1: 1. The produc-
tion time of each round is three months. Then ten well groups are selected to carry out field test. After field implementation,
the water—cut returning trend is effectively controlled , the dry powder of polymer is reduced by 10.8 tons per month and the
incremental oil production per ton of polymer is increased by 7.6 t/t. The enhanced oil recovery is predicted to further in-
crease by 1.7%.

Key words: reservoir at later stage of polymer flooding; chemical flooding; injection—production coupling technology ; nu-

20194F 11 A

merical simulation; enhanced oil recovery

A2 R AR vl T & Hp e I HE— 2 R e R
HRMCRN EEFB 2 — MR AW IKE A LS
FEA IR E AR A AME R Z R BER]
W DGE AR IR T, 2S00 I v I £ A TS
S 2 1 f 2 DK 5 R R X R 1% S B[]
BE 2018 4F 12 7, 0 b 1E A 55 it 9 £k 2= 3K 351 H 35
SEA MM TR 1.27X10° ¢, (H T LA HE AR A Y)
UK 5 W TT & WY B, B 2019 4F 5 1 1% 2K Ak 2R BRI
EOF Y 25 A B K RN 91.7%, - 2 % AR ANl
43.0% , (HAF 3G I 5 o A 9 DX Ak 2 3R S 3
(1) 81.3%, WNfA[HE4E fh. 2 K34 A5 R RS AL, 5850 )
FAAL A 0K BA ST AT - 90 R i i SR % 4%, 028 H T
B WML, ERAEIRITH A o], 2R E
WK i 3 T A BK T R AR B 5 AR A 22
RO K W S5 . A VIR W e R R A B AR
BN Ry AT 3 — 2D B i i 2 TR W, AT R
AR T TE SR I, S R R H & A AL
o BRI, VESRAR A BN B, A0 G 0 4 3L 41
SCIRREGT N P, BT SRS YIRS R K
AR FH N IX Ng3—4 AITHRRAE A5 0F , 56 T4 B L 5
BB 5E 5 0k R R T AL B OR e IR R A
Yy BIR I 039k 9 SR A 0 o 6 RN B T AR R (TR
SRR SR AN RARA) T W I S K 43 A R
R R BERRAE , B 3R B S S e SR
BRI HBLE " o RS AT B A
AU 2R B W 90K 19 ek T SR A A5 45 ) 0 S it i 1A 45
ST TR A W UK S IR TR A R AR R 4R
W RIT RSO &, U — P8 M R A ks
PR MR | B oK R B 4R T b2 BRI R RO

1 RSP S SS J7 ik S 4,

R

BT AT AR B E 259 J5 1 1) mT A AR A 400 R 4
185 Bl Wy BB B, B9 2R 5 W 3K 0 3% 2 0
SRR SR B 55 2 DI R (8 S i), % BU 3 S v
SR AN RAN A A 3R VIR D S K o3 A R
FR A B v 1
1.1 LEHBHME5HZE

LR E AT IR A (R 1) A
15 S S R (A9 0.01~20 mIL/min) L3
157 oS- 1 e b A R (A RS SR 35 em%25 em) (AR
WA R AR B G LED SR B A& B TE R IR
B MG AL BRER RS

Ko b B 5%

1 AR EEETE
Fig.1 Sketch map of visualized simulated

displacement apparatus
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Fig.2  Oil-water distribution characteristics at different stages through conventional injection and production method
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Fig.3  Oil-water distribution at different stages through injection—production coupling technology
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Fig.4 Comparison between fitting curve of numerical
simulation and core displacement curve
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