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Research and practice of enhanced oil recovery by polymer
flooding in ordinary heavy oil reservoirs: Taking
Block B21,Gudao Oilfield as an example

ZHANG Na, YUAN Fuqing, WEI Cuihua,ZHAO Fangjian, LI Feifei, YUE Jing, LI Shuoxuan, WANG Yi

(Exploration and Development Research Institute , Shengli Oilfield Company ,
SINOPEC , Dongying City,Shandong Province 257015, China)

Abstract: The water—flooding development in ordinary heavy oil reservoirs faces the problem of low oil recovery due to high
crude oil viscosity and serious fingering. It is urgent to change the development method to further enhance oil recovery. Tak-
ing the ordinary heavy oil reservoirs in Block B21, Gudao Oilfield as the target area, through numerical simulation, we es-
tablished the boundary chart of the reasonable viscosity ratios between the displacing phase and crude oil for polymer flood-
ing in reservoirs with different crude oil viscosity. Through indoor viscosity—increasing experiments, we determined the
polymer concentration limit applicable to the target area. Then numerical simulation was conducted to optimize and deter-
mine the best polymer injection concentration. Combining physical simulation experiments, we optimized the alternate in-
jection method of high and low concentrations, thereby greatly improving oil recovery under the same polymer usage. Con-
sidering development effect and economic efficiency , the usage chart of economic limits under different crude oil and poly-
mer prices was formulated , which can significantly guide the economic and efficient development of polymer flooding in or-
dinary heavy oil reservoirs. Field application results showed that as of July 2021, the daily oil production has witnessed a
maximal increase of 156 t/d from 285 t/d to 441 t/d, and the composite water cut has seen the largest decrease of 12.9%
from 89.1% to 76.2%. The cumulative oil increment was 61.4X10* t, and the oil recovery has improved by 7.0%, achieving
an obvious effect of oil production increase and water cut decrease.
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Fig.1 Influence of viscosity ratios of displacing phase to
crude oil on enhanced oil recovery
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Fig.2 Boundary chart of viscosity ratios between displacing

phase and crude oil at different
crude oil viscosity
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Fig.3  Viscosity of polymer solution versus mass concentration
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