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Optimization of injection—production pattern
for polymer flooding in S offshore Oilfield
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Abstract: The plane heterogeneity of S offshore Oilfield is strong. After years of polymer flooding development, areal drain-
age degrees are heterogeneous, and the effect of water—controlling and oil-increasing is weakened. In particular, the remain-
ing oil distribution after the polymer flooding is complex, so the development effect of oilfield needs to be further improved
by optimizing injection—production pattern. According to the relationship between the distribution characteristics of sedi-
mentary facies and well pattern in S Oilfield, the plane heterogeneous conceptual models from the high, medium and low
permeability zones are established. Based on the above models, a physical simulation model with the plane permeability ra-
tio of 3 is established. Five groups physical simulation experiments of different well spacing are carried out under the same
injection—production conditions. Then the reservoir geological models corresponding to the laboratory physical models at
five permeability ratios are established by using the reservoir numerical simulation. Eight simulation schemes of well spac-
ing are designed for each geological model, so that the total number of simulation schemes of well spacing are equal to 40.
The experiment results show that when the plane permeability ratio is 3, the cumulative oil production is the highest when
the ratio of well spacing is 1.8. And pressure gradients in the low and high permeability reservoirs are basically the same , so
microelectrode saturation test shows that the low permeability layer and the high permeability layer are both produced effec-

tively. Through deeper analysis of reservoir simulation results, the optimal well spacing under different plane permeability
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ratios is obtained. The optimal well spacing ratio gradually increases with the increase of plane permeability ratio. Finally,

based on the optimal results, it is concluded that horizontal injection well and vertical production well form the best well

pattern through the physical simulation experiment and reservoir numerical simulation.

Key words: polymer flooding; optimization of injection—production pattern; permeability ratio; physical simulation; reser-

voir numerical simulation ; Theil index
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Fig.1 Schematic diagram of plane heterogeneous
physical model
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Tablel Experimental results of different well spacing ratio

of plane heterogeneous physical model
in the typical oil reservoirs
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MO HERE Lo 1.3 B, BRI O 1015.85
mL. 7ER A YRR EEA R &AM T W&
HERE L i 34 5, SRR T i R )t Bl 2 g, LR
K R I35 355 DX S it )2 98 3 AR XA, SR Bk
BT LR B E X2 82 BB B R, A=
A AR 0 JES A R IS, B 5 T 1) 12 8 85 X ki
EH sl BEE IHERE LAy K, AR
KB 325 DXl AR 77 I HE 8] 9 - HEBE Wl /) | BRI, AR
BE XA 2 ol HRR BE 3G K . S HE I L3 K 3
18I, R Ay 1 139.94 mL, BEE H-HEIE
A AN W 388 A, SRR i e N B8 s T AR, - HERE
PRz 2.0, BRI R 1079.15 mL. 43 Hr
SR, Y HHERE e R A HES B8
DX A= 77 I - HE A BE 5 RO B K, 3 =2 [l i R )
Hofs B B 2 68/ N 5 T A IR HE SR8 i3 XA 7 o
FEHE A BE B8/ 5 T 22 18] R EE AR K, A
MR A& W AR IR 2 i B i B G KB & X
WO s, S8R AW R E A G R
B I%E XAt )2 , (15 518 0% X Sl 2 2 R AR
25 o MRIEAFIHERE R H AR 5 & AKRBER,
FRIRTEARIIEHEIE 20T, R AWK R Iy
B KN BRI B AN K S TR [R] IR HE
PR LG 1.3 F0 2.4 I, 545 W BIK F a5 A2 2 44K 1Y) 25
B ACRIEARIR B3/, LY PR b 27 A
YR K B T R /IS B RL (R 255 B K R B T
P, e AR EBIRR B AR AL, R A W IR &5
W2 FE SR HERE L 1.8 B,y BB TR £ SR H AR
(R 1),

1 B PROT 5 A B KR TN H1] 98% i, AR 4
0B AR AR AR v 32 A b A A R B R AR I R 5 2R,
4 BEASEEN H 54 5 T AR D BE 43 A IR B0, AT 28 A
A - HEBE EG R 0 25 20t J2 rh 09 3l R B AN i B sk
o, TR S HERE ol 1.3 A1 1.8 B Y BT
A HLAR T 287 5 T AR A BE 430 R 29.27% 1 27.15%

X 7 8 5 K AR AT E 43301 SR 70.73% F1 72.85% , - HE
B L A 1.3 S 0% 80 S del ORI R AR X B . PR
B, FHEHERE b b 1.8 BF ) B ASE R v 4 25 i 12 10 & R
AR B TR o 1.3,

g 0 — A 43 AT AR IR e R [ A5 A T e A
Ay AR DL, T % BT A T R R I R A B 8 SR A T
GyHT o TGRSR, ZEAS [ A JEHERE L
BTy G2 v, S 1T E 2 5 0y AR AR v 5 7 T A
ol FEL BB T R R S 5 SR 2 /N SRl R A
7S 16 B F AR B diln A R I R 25 e
&, DR R i HERE oA 1.3 1 1.8 A il A T i
A AR (B 2) o Y HERE LN 1.3 38 5 1.8 /5,
X HGAR RS 355 S50 2 P9 1) 5 Tl A AN 3 mT DU HY L AR
B XA 2 8 AN HL AR A ST 2 E b AR RN BE A
33.83% [ E 29.27% , R4 1E A IH-HES51RB 5
DX 35l it 2 A 7= IR HE R B 080/ 5 R 0 B0 EE Y n
KA B 13K, RGO T 1) I3 X B i
JEUR N 7 I MR v AIRIE O XA 2 Y Bl R R
KA R, BRI ASCR I . WX T =8 1 X A )2
KU, BT HEAIIHES A 7= I HEE B 3 N s
FE 1B BEVS/IN , 1o 18 45 X3 it J2 1Y) 8 A FEL AR A - 34
TR RN EE N 29.71% M #) 31.11%, K =B 5
DX Sl it )2 10 D S 3 W A AR . B AR AR A 1A
SRR E , T 55 15 DX I 2 R AR i i 22
INTFARIB A2 XSG, R, S HE B 8 3 5 B A
AR IR RGN, 2 Z IR R A R A L iR E)

s AT IR IR
50 ,
159235 X 35t i 5 1 X
a0k DB L 13 | WIRHERE L 91 .8
: i
(35 |
‘_‘E[%
530
4

12 3 4 56 7 8 910111213 14 15 16
LR E TR
B2 AEHHEEELE T &R S iEMnE

Fig.2  Oil saturation of each electrode with

different well spacing ratio
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Fig.3  Theil index and cumulative oil production when

permeability ratio equals to 3
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