31 HS5H WO oM o5 Ok k% Vol.31, No.5
202449 H Petroleum Geology and Recovery Efficiency Sep. 2024

SI R WL e, A, KA, A5 e R R IR R RS B BOR S LT ] il T SRR, 2024,31(5)
16-26.

CAO Xulong, SHI Jing, ZHANG Lei, et al. Review of theoretical technologies and field application of chemical flooding for en-
hanced oil recovery in high-temperature and high-salinity reservoirs[J].Petroleum Geology and Recovery Efficiency,2024,31(5):
16-26.

—
—

5im D il IR R T W E
BIPHARSEY HNHA

e A WA LN S8 IUERRR, KO 5K
(L4 AR 14343 7] BT R BT SEE , LIR 7R3 257015)

WE A IR R SR CR R A — TR @O0 R R R T EZAEM . EE T M= R R R 09 S SRR, B X 5 i

T AR T 2 25 1F , R GE A, T A0 B A 3R SR ORI PSR o il BRI H 60 a Sk fb#IRF A = ST

S B BT B i B R AR MERT , A28 1 i e ER i e A2 B Y kT DR @aimfl@ﬁzﬂa J [ AR BR300 5 S 2 )

E’ﬁﬁﬂ’ﬁﬁﬁ%ﬂﬁ»ﬁza&? AR T i B VIEUR G BT U R B R AT M IR A AR AR AR
VRN S JURE AR T R K BRI, IR BT T A R (6 1 e i nihfﬂam%&&%@ﬁ&* ﬂﬂa T A IRE AR AR

*EEA?B&* vl TR A 85 °C ™4k Sk 30 000 mgy/L 1147l F A M 5 44 v SR WSO (A MERSE , 1™ 52 0t 1) 96 A4k 24 3K 35T H 11y

AR FESE 20 a 5T AR PRI Y 1% DA o TR RSB SRy i = i R A AT RS & R U T Tk

SRR Ak 2R IR 5 R T R R TR 5 B SRR BRH AR 5 A B sk

EH S :1009-9603(2024)05-0016-11 DOI: 10.13673/j.pgre.202406001

FE 425 TE357.46 SCERARIAED: A

Review of theoretical technologies and field application of chemical
flooding for enhanced oil recovery in high—temperature
and high—salinity reservoirs

CAO Xulong, SHI Jing,ZHANG Lei, LIU Yu, GONG Jincheng, ZHANG Wenlong, ZHANG Na
(Exploration and Development Research Institute , Shengli Oilfield Company ,
SINOPEC , Dongying City,Shandong Province,257015, China)

Abstract: Chemical flooding is one of the essential means to enhance oil recovery and has played an important role in the efficient
development of oilfields. Based on the current development status of chemical flooding technology in China and abroad, the theory
and technology of chemical flooding for enhanced oil recovery in Shengli Oilfield were systematically summarized in response to
the harsh conditions of high temperature and high salinity reservoirs. This article reviewed the theoretical and technical challenges
overcome in the development of chemical flooding technology from indoor research to field application and introduced the develop-
ment process of chemical flooding in high-temperature and high-salinity reservoirs of Shengli Oilfield over the past 60 years. By un-
derstanding the interaction and structure-activity relationships between oil displacement agents and between oil displacement agents
and crude oil, Shengli Oilfield iteratively created the theory of “equal emphasis on viscoelasticity and expansion” for polymers in
high-temperature and high-salinity reservoirs, the theory of “similar enrichment of oil agents and anionic non-ionic additive effi-
ciency enhancement” for surfactants, and the theory of “control flooding by deformation” for viscoelastic particles. Shengli Oilfield
also developed polymer flooding technology, alkali-free binary composite flooding technology, and heterogeneous composite flood-

ing technology for high-temperature and high-salinity reservoirs with the characteristics of Shengli Oilfield and overcame the prob-
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lem of significantly enhancing oil recovery in reservoirs with a temperature of 85 °C and a mineralization of 30 000 mg/L. The an-

nual oil production of 96 chemical flooding projects implemented in the field has accounted for over 11% of the oilfield’ s produc-

tion for 20 consecutive years. This series of technologies has made important contributions to the stable production and sustainable

development of the Shengli Oilfield.

Key words: chemical flooding; high-temperature and high-salinity reservoirs; enhanced oil recovery; theory and technology ; addi-

tive efficiency enhancement
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