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Development adjustment technology of extending
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Abstract: Facing the challenges of extremely high water cut, developed preferential channels, highly dispersed remaining oil, and
strong heterogeneity in nearly abandoned reservoirs, the study focuses on the 4-35 layer series of the North Block I1(Oil Group No. 2)
in the Shuanghe Oilfield. By employing detailed reservoir geological modeling, numerical simulation methods, and microscopic
displacement experiments, the distribution characteristics of remaining oil after polymer flooding were characterized. Post—polymer
flooding, the remaining oil saturation is higher in areas away from the main streamlines on the macro scale, including non—
mainstream areas, weak zones along main streamlines, and peripheral areas with larger injector—producer distances. Vertically,
remaining oil tends to accumulate at the top of positive rhythm sequences. Microscopically, the remaining oil is primarily in the
form of semi—bound state. Based on the characteristics of remaining oil distribution, a technical concept of heterogeneous composite
driving and streamline well pattern densification adjustment was proposed. By adjusting the well pattern to alter streamlines,
creating a staggered row and column well pattern with a change in streamline direction of over 30° and a streamline deflection rate
of 80%, the effective mobilization of remaining oil is promoted. Numerical simulation predicts that this technique could increase
the recovery factor by 10.96%, add 706.1 thousand tons of recoverable reserves, and extend the life cycle by 15 years. This offers a
new technical approach for significantly enhancing the recovery factor of reservoirs after polymer flooding.

Keywords: reservoir after polymer flooding; numerical simulation; remaining oil; encryption adjustment; heterogeneous composite

flooding; enhanced oil recovery
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Fig. 1 Distribution of remaining oil saturation in layer II 5' of the northern block in Shuanghe Oilfield
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Fig. 2 The remaining reserves of different oil saturation
levels and the proportion of the total remaining reserves in

T 4-5 layer of the northern block in Shuanghe Oilfield
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Table 1 Recovery degree and remaining reserves in
Il 4-5 series of the northern block in Shuanghe Oilfield
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Fig. 3 Microscopic residual oil classification
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Table 2 Distribution proportion of microscopic remaining oil occurrence state in Shuangjian 11 well
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Table 3 Comparison of microscopic residual oil displacement experimental results of different oil

displacement systems

YA : %

YA RiCE  MARMGR _ PHPERRIEAER :

Ak B RIN JEER [S1R7N FBBIR

KK 47.96 51.23 24.84 18.20 8.37 1.38 3.44

REWHR 54.96 35.23 13.71 10.95 6.64 1.01 2.92
REYIRKG e AWK 64.67 12.05 332 3.57 3.66 0.32 1.18
REWIE AR AL G IK 78.32 5.60 1.76 1.21 1.64 0.30 0.69

B2 Z I LUK, 5870 1 2 I 2547 R BE R
B 1y 5 b S R T B N R 1 3 e i A T
IR A B T S SR A e s B S AT BE
T AT A AR X AR X R ZE i AR AT M
N £ YRR, S I S AR B v i e 4
HIFRSE , et T AR o

3.1 AEHFERHFHMEXEMME

IEOSUA 3 T b He 1T 4—5 2 2 52 Pk 4 il v
— B LAY X I 0 in 2 R 4
KL ST R B SE . Y\ Bt T 4* 15"
ANJZ RSN Z DN AH 5 10 S A% I AS ECR
58x61x20=70 760, *F- T P 4% 25 24 10 m, 7 Ji F a5
IR Sy b it T AR 7 58 (3R 4)
ia FHEUE B 7 AR RS0 HE AT T AR BIAH 2 6 0K
OBV, 3Ry RN - K IR ZE 57K R 93%
51 0.6 PV (FLBRARRD MR-G5 S0k 8K 2 5 7K
198% , FFE A 0.6 PV IAE MG G IRIK R, i Je 42
TR 28 57K 98% , R LA 1:1, 1 AN 0.1 PV/a,

WFFE A, R R I B0 T AR S 52 A 3R AL
AR 25 T A RN 48.68% , AN HERL 7 R 3 5 R
R 3.49% HEIINEE LU, AS R4 e R SR AE
SCBBERAR” LT, [ — B SA H RAE H RE
Y o o e B2 SR ISCRAE g 1 X A7 0 = 22 D)
(FE 120 mx120 m) , FX SR 7 S48 R oRUSCH 8.68%,
R Ry 248547 2 M (1R 120 mx120 m) L IE
X470 R0 W (1 240 mx 120 m) , A% RERE 7
SR E RN R 8.01% . 7.83% , HEHE B/ NE g5 %
ORI G, H % R 2 TRk, I RN £ 120 m
BRI E Bt e, B R R R B AR
ZEA K BT, IF HAE XT38 2 2 30 H K
PR o AR R TT R ROCR . L RS

x4 AEHM FEEGTRSREEITLL
Table 4 Comparison of enhanced oil recovery under
different well patterns and well spacing conditions
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Table 5 Workload and well pattern index of different well pattern models

IES Pl ik /10% SEFE /m BRI WEEE/O T FEAF BRI % R %
ES! 564.4 210 21 3 41 27 64.6 69.2
EY) 615.2 230 15 5 39 29 68.7 63.7
%3 623.1 230 10 6 41 28 69.6 48.8
EX 580.5 270 9 8 28 18 64.9 73.6
ER 540.0 200%280 26 7 28 24 60.3 70.9
JI%6 545.3 200%140 34 9 40 32 60.9 71.8
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Jr%8 564.4 160%160 40 5 55 35 63.1 65.8
E 3 612.5 200%180 29 16 38 35 70.1 76.9
%10 568.0 200%180 25 12 33 28 63.5 78.4
FE1 644.3 200%220 23 20 47 38 73.6 80.2
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