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582,

DV- I %4 46 5 7K ¥ A G2 0 26 B2 3, 6
Brookfield 23 ] ; JK i %% B L4561 S AL s A0k
Feds JE 13 CERE TR AT B kAT A AR
.

1.2 EWAH*
1.2.1  BRih4k £ Beh)

FHSE UL 1 )23 7K TE i) A 7] v B 19 2R & ) 3640
W o
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Y1-SP — e E SRR A T KA BT, il E
HIE AT 2R R

(DREWRIBEEDAL

URER SRR N - K BR 2 B K 75%—0.3 PV R AW
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P +0.2% S)+120 mg/L - PV R & WA Br FE+5 2K
XK 8%, FELRI B B 120 mg/L-PVIF
BUR, SEI T A i B B A A S
0.75 mL/min, PR B FE T R NE 1R
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. {RAF B IR BIERSH
e e
RS RS (mg-1") PV
1 1000 0.12
2 1200 0.10
3 1500 0.08
4 1750 0.07

(2)SP —JtE A WA ATtk
URER SRR N - K BR 2 B K 75%—0.3 PV R AW
3% (1200 mg/L)—0.2 PV SP —JCE A 3 (1200 mg/L
P +0.2% S)— ik R G IES SP —u R 5K
B EA R SR AW IR BUEM AL T TR
HELTF ALK — G2 KIRE T K 98% . 5
0.2 PV TR R G B B FETE AT U 2 IR
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EAT J 4

4 W1 BE 2000 mg/L (0.06 PV) , —IC1K &
1200 mg/L P +0.2% S(0.1 PV)

B4 HE 2500 mg/1L(0.048 PV) . LK &R
1200 mg/L P +0.2% S(0.1 PV)

B4 W H B 2000 mg/L (0.03 PV) . LK &
1200 mg/L P +0.2% S(0.05 PV)

B4 W HIE 2500 mg/1.(0.024 PV) , LK &R
1200 mg/L P +0.2% S(0.05 PV)
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R3 RIPREMAZEHRBEER

e TKBRR REVHRN  SPUCEAUOR  PPBEERIC REDKECRIL PR B RS ﬁib‘ﬂﬁ&% HPAM
R/% R/% R /1% R/% R/% IRUERICR /% W (mg-1.7")
1 26.7 8.9 11.1 1.4 0.8 2.2 1000
2 26.3 8.0 11.1 3.8 1.9 5.7 1200
3 26.6 9.0 11.0 2.8 2.4 52 1500
4 27.0 9.4 11.3 0.7 33 4.0 1750

27.0%, KI5 “RAYI+SP —JuR A IR =R H
FTAE19.1% LA b AR BrZE S A 5 120 mg/L-PV
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RIZR YR IR FHE SR G Wk 2R T 1200
mg/L B, RA B FERISCRIE WA . AR B E
FHE 120 mg/L-PV AAEIE LT, YA B EER A
Yy 15k 1750 mg/L B, B ZE RSHAR 0.069 PV,
U, PR B FE R ORI/ AR 0.7%
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Yy 5 1 38 K, e 52 K IR I BB R R R i
MO B IE R B YR B 1200 mg/L I, LR AP B
FEHF LK IR B BORWCR IR K, R 5.7% 5 A4 B
FERG YR E 1000 mg/L 1}, “ LA BEFE+ R 2K
B BERICR AR AN 2.2%

4 ATAT, 3 SR O /K IR A8 1 AR 185
I, M 0.02 MPa Z2 47, A Wi H B 2E 1 SP —JT
AR R BEE M TE AR J1HE 0.027 ~ 0.031 MPa.
JE B R A YRY B R AR IR E A Yk v
Fm G A, S AR A B 2R R A W BE R T 1500 mg/L
B, AR Bk 2%
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Hk BE 1200 mg/L I () B A48 bR A2 L UL 1. 7E
S7TC T REYAT BB —Ju B 2R RINFER
TE10 mPa-s i 4y, R WIAT & BLIEM o B FERYTE
A3, R, SR A 3K SP oo & A WKy
BORCRIEAIR, 5 RAH 20.7%

R4 RPRESMERBEGENES

g JKEK  BAEWER SP_IcEEG  RrBLE PRI BLIE
5 EA A KEF1/ JE 3/ HPAM #¢ i/
MPa MPa MPa MPa (mg LY
1 0019 0030 0.027 0.023 1000
20020 0031 0.027 0.027 1200
30020 0028 0.029 0.034 1500
40020 0028 0.031 0.036 1750
100 0.10
80 I 0.08
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AR BT o RSB A R B A S
SLAKBRI B BB DR ICR LR 5. R B
FERGWMCE S 1200 mg/L i, v AREB A0 R4
BrIE+ 5 Sk IR SRR I i i, 4300 4 8.80% Fil
3.63%. HTHIFREY EBAEH N R3S
2 fem T RBE BRI A5 G R B IR S 2
TR By BER MR S A 7 SE g6 25 0, n 45 Y SP
TIOCE B IR B IR WU 1200 mg/
L. B ZERSH0.10 PV,

%5 RIPBRENFLKERKR

REWIR RBEL  TBEL B E D
e, IREREL Rl il il
(mg-L™") /% /% 1%
PRABLIE 1.65 0.37 2.23
1000 Ja 2K 0.11 0.37 2.07
B 1.76 0.74 4.30
{RAr B g 2.27 5.60 3.45
1200 JEEEKIK 1.36 3.20 0.86
Bt 3.63 8.80 431
PR AP B g 2.99 2.92 2.54
1500 JEEEKIK 3.42 1.46 2.54
it 6.41 438 5.08
iSal=Ed 0.00 1.47 1.63
1750 Ja £k 2.61 1.47 3.41
it 2.61 2.94 5.04
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3 SR % #4351 A 500107, 1000 107 Fl
3000107 um? () I B A O FE SP e E A IRA W R
FHE W EREYWIHRW S SP It E SRR IEA
D5 AT AL LG, RCR AT AT S5 R k6.
FTHR HE6ATHL 3 IR LK IRR YR N

26.8% ~27.8%, /KUK J5 -G HR+SP —Ju K A 9K AT
PR R ICE 22.5% L) b o 7F 5 22 B 28 A & 120
mg/L-PVIEL T, Mk ER AW B ES — ik R
BRI, A B FE R R R 3.2% ~ 3.5%, “AC
BB IEA R BLK IR SR SOR K 5.2 ~ 5.6% , B A Wk
J& R 2500 mg/L 4 3K IR R I b TR G W R
2000 mg/L 1Y . 32 PRoA A Wk BB R, SRR
REY B IEX B 1B 2 B S R
YIBLSE G 1) SP ot A UK AT LA B A s R I8
25 2 R A, E T R MOR

B RO B SP It E AR R AW
A JERBIRT, < 2B B SRR N 4.2% ~ 4.9%, “ 38
BB IEH R SR IR RIS 7.0~ 8.3%, R AT AL,
e RSB IE S SP L E SRR WA E
WA SRR A T2 — A R . SR ERE
YIBIES SP ItR AR R REA , Mk R G B
FEN] DL R B XL A 1A A T B b — IR B S
PR HE LA 3 1) [R)

M1 2 7 WA, 3 SOIF A Do K B A 1 AR T 8%
i, 14 0.017 ~ 0.024 MPa, 24 Wi & Bt ZEF SP
“ouE AR R B FER A K J17E 0.033 ~ 0.035
MPa, 3CE B IE T IRE WM BB, 1 AR T &
H 52388 A TG 5 A8 B 28 h G Wik FE 24 2000
mg/L I, 7 AJE 124 0.037 MPa; &S B By ZE R S Wik
J& 42500 mg/L B}, 1 A K J1°4 0.042 MPa, ANig &
— A JEIHE AR SR IS A B R T
AREYRERR, M AR TEAR SP It AR R
BLEEIR AR B MREAE IER . i TRE
VI B ZE R B = B0 AR T — EAR S, A
RS 52 MBI G, mlkEREWE RS SP—
TCE AR RS EARTE AT CRYCE 5 /K bl
RPN LN AN R A & N RIN= R S = I < s ez N

*6 SPZEAERKHFENAXNMULER
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- - e e e . LR
g KECRIC ROWOR sp AW GcMEdk okm pUERR e
™~ &% e 2/% U /% SR /% FULHRI% = $ e HEcEs
%0
5 26.8 10.7 8.6 3.5 1.7 5.2 HPAM2000 5 — JeA 8 — N 1)
6 272 10.9 8.4 3.2 24 5.6 HPAM2500 5 — 388 — A
7 27.8 9.9 8.7 42 2.8 7.0 HPAM2000 -5 —JCA8 8 9 4 J& 1)
8 27.5 92 8.9 49 3.4 8.3 HPAM2500 5 — JCAS#: 5 J 1)
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RT BEMBEERBENES

s KUK F1/ RE YK SP ZItE A UKIE BRI Sk P
MPa J£71/MPa F1/MPa 71/MPa
5 0.017 0.034 0.032 0.037 HPAM2000 5 688 — 4]
6 0.024 0.035 0.033 0.042 HPAM2500 -5 —J0A8 B — A JE 4]
7 0.021 0.034 0.032 0.037 HPAM2000 5 — 63835 9 1 & )
8 0.018 0.033 0.032 0.042 HPAM2500 -5 — 76388 11 &1 1)

K2, sl 2 il LI A2 9K BUEA R 185
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O—7KIK; Q—RA WK ; B—SP " IuE A IK; D—BLEE;
G—Ja%KIK

2 HPAM25005 —Jo3ck N EIHAM T IE
F1 K E R R L AR P B R i R b
APV EUE L
FE RE YRS SP IOt E AR RS EE
NI 22 B B SE A 22K BRAIG P L B D R OR
L8, R BLIETRAYIWRIE N 2500 mg/L HAZ
WA R G B A O A B B e Sk IR By
BER R HN 7.82%H16.72%., 454 “ LR BRZERG
SEIK IR By BER MR S AR 1 SE 0 a5 T 1
LA B B2 R A Wk i 2500 mg/L B2 R )
0.024 PV, Sk R A WEBFE S SP Zuik R Wi
A JEHRE A e

RS RERENFLEKKRKER

Kzan  hEes =mBEL
HEATR KB PRES PRlES R/
% % %
R B 5.36 2.14 3.31
HPAM2000 )
e JREEKUK 1.34 1.43 2.48
Bt 6.70 3.57 5.79
TR B 4.20 2.96 2.51
HPAM2500
27K 5K 1.68 2.96 245
e JREEKY
j=San 5.88 5.92 4.96
TR B 442 3.85 331
HPAM2000
— JesE/K R 221 2.76 3.29
j=San 6.63 6.61 6.60
LRI 5.12 3.96 2.44
HPAM2500
— Ja 2K R 2.70 2.76 3.51
j=San 7.82 6.72 5.95
:I: N
3 én Tu

U i e S IR IR T RE IR
BIEMTE AR I B R Yk s hnmsg oK, S
TREIAT . kR EW S SP Itk R E
ARGV s S R 2 $2 T2 Bk
ROR MG TR R B AR S T 55T L 3K
5% $70.024 PV P(2500 mg/L) .0.05 PV —JGik
Z (1200 mg/L P +0.2% S) , 38 EFHEA 2 JE 1 A A%
B a DR e, USSR B — R G W IR
PP ZE T REA A I R A m R O 7 Bl
TOuE A IORWER AR Be I A My A RE RS AT
T T e B A Ak i e KAk
Sk
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Laboratory Experiments on Optimization and Lift Efficiency of Late Stage Slug for Binary Compound
Flooding in Offshore Oilfield
MENG Xianghai', YANG Erlong’, HAN Yugui', ZHAO Peng', ZHANG Xiaoran', RAN Lingbo®, LI Yue’
(1. Bohai Petroleum Research Institute, Tianjin Branch Company, China National Offshore Oil Corp. China Limited, Tianjin 300452, P R of China; 2.
School of Petroleum Engineering , Northeast Petroleum University, Daqing , Heilongjiang 163318, P R of China)

Abstract: A binary compound flooding oilfield in Bohai Sea has entered the end of binary compound flooding development, which
has the problems of poor water absorption and polymer penetration. In order to adjust the development plan of the end of
surfactant-polymer binary compound flooding (SPBCF) of the target oil field and improve the effect of the chemical drive
development, a three pipe parallel artificial core displacement experiment was designed to simulate the actual development process
of the oilfield and the displacement effect of polymer-protected slug with different concentration and "high concentration
polymer-SPBCF" alternate injection under the same economic conditions was studied. The experimental results showed that the
injection pressure of protective slugs increaseed with the increase of polymer concentration, and had nothing to do with alternate
cycles. In alternate injection experiments, the displacement effect of polymer concentration with 2500 mg/L was slightly better than
that of 2000 mg/L, and the displacement effect of two cycles was better than that of one cycle. For the target oilfield, the reasonable
development plan for the end of composite flooding was that after the 0.2 PV SP flooding was injected, the high concentration
polymer slug with the polymer concentration of 2500 mg/L and the size of 0.08 PV, and the SP composite system would be injected
alternately two cycles. It is of great significance to guide the adjustment of offshore oil field development plan at the end of SP
flooding.

Keywords: offshore oil field ; slug optimization; physical experiment ; binary compound system; alternating injection
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