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Optimization of injection method for viscosity reduction
chemical flooding in heavy oil reservoirs

HU Bo',ZHENG Wenqian*,ZHU Yangwen’, CUI Chuanzhi*, YUAN Fuqing’, WANG Meng’

(1.Exploration & Development Division ,SINOPEC , Beijing City, 100728, China; 2.School of Petroleum Engineering , China University
of Petroleum( East China) , Qingdao City ,Shandong Province ,266580, China ; 3.Exploration and Development Research
Institute , Shengli Oilfield Company ,SINOPEC , Dongying City ,Shandong Province 257015, China)

Abstract: The viscosity reduction chemical flooding is an effective alternative production method after steam stimulation in
heavy oil reservoirs, and its injection method has a great influence on the development effect. Based on the oil displacement
mechanism of viscosity reduction chemical flooding, a reservoir numerical simulation model was established. The numerical
simulation technology was used to analyze the characteristics of the viscosity reduction chemical flooding after steam stimu-
lation. The injection slug sequence was optimized based on the injection and production capacity and the development ef-
fect. Based on the net present value method , an optimized model of injection parameters of the viscosity reduction chemical
flooding after steam stimulation was established. The reservoir numerical simulation technology and particle swarm optimi-
zation algorithm were integrated to obtain the optimal injection parameters. The research results show that the viscosity re-
duction chemical flooding after steam stimulation can effectively reduce the viscosity of crude oil in the formation, and the
water cut declines significantly after a rapid increase ; the sequence of injecting viscosity reducer first and then polymer slug
is the best;based on the optimization, the optimal mass fractions and injection volumes of the viscosity reducer and polymer
in the target reservoir are 0.28%, 0.32%,0.40 PV and 0.36 PV respectively. The optimization results can effectively im-
prove the development effect of heavy oil reservoirs, and the method of injection optimization proposed in this paper is of
great significance to guide the development practice of viscosity reduction chemical flooding after steam stimulation in

heavy oil reservoir.

Wk H 491:2020-06-18

YEE TR 5 (1973—) , B BRPE AN, S TREIM , i+, A=l T & TAF . E-mail : hubo755@sinopec.com

4T H - [ AR E KL 00T T i AL 2R R SR AR AR 7 (20162X05011003 ), H FELA7 ARk i S T00 < 3 e 3l 4980 2 7k 30
WL RS (P16100) .



.92.

I XK 20204F 11 A

Key words: heavy oil reservoir; viscosity reduction chemical flooding; slug sequence; injection parameter; optimization al-

gorithm

RS 2 P AT S 2 B R AR AN AR
7= ik ARG i FH 22 T 200 10 2 22 45 i1
TEZE VAT M B N 2ot Al 2 TR 8 3 i e 52 B AR,
7B R A T AT IR R R R A
UK 3 R 0 e BE TR A BZE Y A SRR OGS
RO BB AL WK T R RCR BAT BB H
R A1 2 250 A2 R e SRR A T A T 2R
ASRWITE R Z . B T80 282
AR FE R SR S R, RGO T MR E S
YREEATT AT S 3R 1 T B R B BUEE S
K% B =TTk R AR AT 2, I 0 AT LA F
FE P8 R R SRR AR T JRORS 20 4 R K P
BADFFE A SEa | 32 F = UCR I BUE RIS AR TT
JEAL 2387 A BT OIS, Tl P R A7 o0
RS BONTE AT AT AL s I SF AR 4 b
JRH RS AE AT A ARDE , B =2 AR 2 P AR O
BRI, 58 AN R 2 Al 2 B SR ROCR, , I R &
Pk B BRAL 2 B AT 3, T AR R AR FR 48
R A~ B I 452 TR A AR AR, X LA [ 3R 5
BT RBOR o PP R = IR O B
JoU % 55 B R AW AR T B 260 R R
— B2 ol U AR 285 AR U8 0 ) T AT X R A
R TEARAF AR TE AT AR SERR b OT AN R A2
FIAR[A) A AT B9 =45 IR A O IO 52 e
LA, HATC TR R A2 WK A D7 AR A
ZRACTITER D o il , EE AL 2 15T it
I B R A~ SR Bl A AL B E Al T, TESRBE T FIOT
RHCRI LA AL T 2005 i 5 B B 1l 2 0K
TEABCIENUY , 56T i A L ST T 289 ke
B I A S BAUA B B8, I R T 5
LA TRABDR A B e LA S B

1 BRIk ha A AIE

ZE AT Wk 3 2R A~ K AT A 28 R S 3 ek
AIF A ROR o A M R B B R T )= i
T i LR RE ARG, DA T S8 i 7K O L, i v i
TE M JZ= R RS E T3 5 R B il e 22 0 22 e vk
ZEIRAA L, MR RE i 5 2 7R, R AL~ K]
DA ZEIRAT A B = AR SERE i, S0 R BE

JE S A8 A Wi I 2R e 2 K A (A DA 7Y
BEAT O o AL R AR 702 60x60x 1, J7 [i] [ A

AR RS m,y 7 0 PIAE LKA 5 m, 2 07 1) [AS 24
10 m; B E AR AL 1Y )5 UG H S R ) R 12.5 MPa, )
Uy Hb 2R BE A 70 °C L, LBREE R 0.32, X2 & N
2 500 mD, )2 JFIH B B R 469 mPa-s. MZRIAA
Je B BT T R B 5 A R oA (1 1) AT LU
3 3 ) )2 v AN HRGRIR, A I R e A RN

LA
0 0.1 02 03 04 05 0.6 0.7 08 0.9 1.0

a—&5 T A A S

HoJZ JE i & (mPass)
30 70 110 150 190 230 270 310 350 390 430 470

b—Ji it 5 &
Bl #SFHEHSHEMESRBEHES S

Fig.1  Distribution of oil saturation and viscosity

after steam stimulation
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Fig.2 Relationship between fluid viscosity and mass

fraction of chemical agent
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Fig.3 Distribution of oil saturation and viscosity after

viscosity reduction chemical flooding
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Fig.6  Fluid production rates for three injection slug sequences
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three injection slug sequences
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Fig.9 Distribution of oil saturation after viscosity
reduction chemical flooding
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