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Effect of polymer flooding on oil field development
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Abstract; This paper is presented to clarify the influence of polymer flooding on the remaining oil
distribution and development characteristics of offshore oilfield under the control of intra-layer
heterogeneity. According to the principle of similarity and referring to the actual reservoir and fluid
characteristic parameters of the oilfield, laboratory simulation experiments of water flooding and polymer
flooding under different heterogeneity are carried out. The experimental results show that the length of
anhydrous recovery period is inversely proportional to the degree of heterogeneity in the process of water
flooding. When the heterogeneity is strong, the remaining oil in the low permeability layer is enriched, and
the coefficient of variation is inversely proportional to the water flooding recovery. Compared with the water
flooding development mode, polymer flooding can effectively inhibit the channeling effect in the high
permeability layer, and effectively expand the spread volume. The oil recovery rate of different

heterogeneity models during the same period can be increased, the final recovery rate can be increased by
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13.01% ~ 16.69% compared with water flooding. The recovery rate of polymer flooding is inversely

proportional to the permeability grade. For the strong heterogeneous reservoir, there is still a lot of

remaining oil in the low permeable layer after polymer flooding, so the strategy of tapping the adjusted well

should be adopted. For the weak heterogeneous reservoir, the combination of regulation and plugging is

adopted to change the direction of the main flow line. Through the implementation of targeted adjustment

and potential tapping measures, the polymer flooding development effect of the oil field is obviously

improved, which provides reference for offshore oil fields development of the same nature.

Keywords: Intra-layer heterogeneity; Polymer flooding; Laboratory experiment; Remaining oil

distribution; Development characteristics; Tapping potential
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Tab.1 Basic parameters of models

BgGiS BERHEE TH/g BE/g ARE /NZEJE Jem NZBER 10 7 pm®  HFEIHER /mL
1 4 488.2 521.0 35.2% 3.0/3.0/ 2 400 /1 800 33.2
2 489. 8 522.9 34. 8% 1.0/1.0 1 200 /600 33.4
3 5 506. 5 540. 4 34. 6% 2.0/2.0/2.0/ 3 500 /2 200 34.8
4 508.0 541.9 34.3% 1.0/1.0 1 200/900 /700 34.6
5 8 497.3 530. 1 33. 1% 3.0/2.0/1.0/ 4 800 /3 600 33.3
6 496. 6 529.2 32.7% 1.0/1.0 3 000 /1 500 /600 33.1
7 10 486. 1 519.8 33.6% 3.0/1.0/1.5/ 5 000 /3 500 33.6
8 486. 7 520.3 33.2% 1.0/1.5 2 300 /1 200 /500 33.8

S M Ry LS JE S R AR L 2+ 1 TE] , A
oL Hah S PR R R 5, 78 70 °C 26 T H R
21.0 mPa « s, N fH TR EE  FBEUM 25 PR e 1
SERTE AKARYE i 1 H SEBR i A K& 7 R sr B

HEBEBEST T3 660 ~3 720 mg /L Z [A]; SLH0 R 1)
highite H Ol SE PR B SR N T, SR 5 W v o
WPEH 1600 mg /L, AT 5250 W, K 1 A K FIER &
P s G
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Tab.2 Experimental scheme design
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Distribution of remaining oil after water flooding in different models
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Tab.3  Statistical table of heterogeneous parameters of different
models

R g9e DLKmE o KEK AR Rk B
EThs RIERE RUCE R0 R0 RM

1 4 25.57%  47.76% 0.41 1.33 0.75

3 5 12.83%  42.53% 0.55 1.82 0.55

5 8 20.93%  43.32% 0.49 1. 44 0.70

7 10 17.72%  40.68% 0.56 1. 67 0. 60

a) BIERY 2 4 KA
a) Permeability grade 4 model

b) BBERYIE 5 A
b) Permeability grade 5 model

o) BIBRY 8 KLY
¢) Permeability grade 8 model

d) BB RG22 10 FiRl
d) Permeability grade 10 model
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Fig.3 Distribution of remaining oil after polymer flooding in different models
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