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1.1 #R5EE

TR R AW TIDWL, AX 53T i & 1900 10°,
TR AR 25.6% , A5 %% & HE 88% ; (K IR B b 6 2452 Tk
F A B B 100% , (8] R W B4R R, A 80 =
100%. RAE WK, 530 “ 4K ChifE 200~600
nm) Fl“ 4T A” CRiAR 1~ 18 um) I, A3~
H100%0 LA SEI6 24570035 b i O D A R
ISR RN R A IS B A . SEE FH K
S FABLRLAE A K, 040 B 9130.3 mg/L, EE B F
MR BE (B mg/L) :K'+Na’ 3196.54 .Ca® 193.12.,
Mg 10.71.Cl 4879.12.S0. 4.3 . HCO: 846.51, =t
Bt O A S IRE RRA 4 a 250 A FE R
PRI T R R ARAS , FLrp AR O T LA RAT
H $2.5 cmx10 cm, BB R K, 535124 200 107,500 %
10°.1000%107,3000x 107 . 5000% 10~ um?; JZ PN 4 Ji
J5 et 1L, U RSE A 4.5 cmx4.5 cmx30 cm, B35 %
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H B9, T4 AN 3 /L IR B A i 2R s 1)
13 /L [EARF ) 4 1y, T2 Bl 1 A B 2R & W
Jiz, B0 R 266 2 2% A2 B AL 50 59) . SR DV- 1T 54 Afs
TG BE SO AE 70 °CTF BRUKE S AN [R] Bsf 18] )5 14 78
FIFI AR, 485 /N T 100 mPa-s B, SR <07 5
T % H 6 v/min T AT 05K, 24 55 B 100~
20000 mPa-s i}, R JH “1~4" S5 T 7E%4 4 30 r/min
HEAFIR, A IR 70 °C

S A K BC i BT W BE R 3 o/L ISR A Wik
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% , 7 SR PR 8 A 0 1 b U UL 3R 5 P sk
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I, ST SR SR VAR BRI T AR 7 5 R R e
36 WK ZENE 3 d, RS2 AR AK , ST
SR IR FURE AR 7o THRE B R % R A BH
TR TSGR LI 8 R 850 700 A8 3R 77
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HEAHE R K 0.9 mL/min,
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V=8 (K,=500%107/4000% 10 um?) , Vx=16 (K,=500%
107/8000x 107 um?) | 750> L IFBR A9 J7 Al 5 76—
L, O AL AK By R R Je il S
A FEITRIE AR 3 200 s R A E R =K
A 0.2 PV(&E KB B EBFLEARED BEHIF, i
SRTEA T ARIB 35 )2 W 5 R R 0 A 5
36 hJi, [ A0 0.8 PV YTHIRF] 10 S EAJE S
FliE ARBE )2 R FER IR 2 3 d Je dkakiE
ABERIFE A K IE AR S film (R332 R
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o L1 NSO iy W 2 B W1 51 W B 6]
FHEEAE 0~2 d PR (Rl 3G A /b, 2 d Jg @Riss i,
T REY T KL T FHNCE B T K
FER D ERRRES ", B ARG EE>100 Pa-s,
AR B o 2 S BRI R R A R st
PRI A A S D A 1.5 ds

R OEBEFEARE AR B TR R E

i a]/ BhRE/ I/ R/
d (mPa-s) d (mPa-s)
0 61.7 3.0 49273
0.5 62.4 4.0 13611.7
1.0 495.6 5.0 35210.8
1.5 712.3 6.0 80512.2
2.0 891.2 10.0 >100 000

2.1.2 BRI PR

TE70 CF , AN SR FE K ALAS ] B[] 5 04 J6
IRASEOL R 2. 3% 2 TR, SR ik IR DR 50) A g2
JHR AR5 I 7K A ] ) SR T3 R, g oK 0 ik /K
S RAR G K, R RERG N, bk ks W+
R A" ORI R RAR I IR A A5 A/ B K AR R K

R2  FFELR B9 AK BBk AL B TR A 2L

REVHEREA KRR R AR A
24 1.88 22.76
72 2.19 31.39
YA
120 375 106.17
192 4.44 159.77
24 0.69 3.81
72 2.22 32.35
HIrTRLA
120 4.66 179.96
192 5.19 235.89
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(107 pm*) M CERY)  (FERT) %
509 22935  3.39 67.57 98.52
1028 339.44 10.18 3333 97.00
2895 141435 69.43 277.78 20.37 95.09
5024 2376.10 117.50 171.11 20.22 95.05
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BN REMETEE
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A ] (10° pnt’) o SRARBHLT -
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ww PEE CEIRG)
(107 um?) . 5%k (TEHEW)
T kR
214 11315 2444  — — 78.40
456 22630 51.54 452 439 7723
KA
1158 55442 20730  2.69 267 62.61
2826 1344.20 77146  1.91 176 4261
217 11428 1323  — — 88.42
BT 436 22630 2117 681 1037 90.65
gl
A 10 54553 8009 5.00 6.81 85.32
3146 172598 52524 333 332 69.57

A5 8 R A5 O AE TR TR SR i 2 v v AR
FIBEE KRR AR UL 3. MR 3 FTLAE e
A THIRF LR, Bl 70 i A FRAIR, AR
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SR T AR , R AR 5 A O LB R
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24 BAHFEAEFAES ARG HEESERIENE
X KU IO e K 3R R i A e R 7 s
A 0.2 PV (& AR5 )2 S ALBR AT BTE5I5) , 158
R EE 36 hJm , Pl 0 0.8 PV AR BRI,
RRVRORTA RN 3 d i, ARk O, 76 3 RSB R 22 |
P B Y | il UM NI A7 3759 i3 s e S e
SEIRULAE S, I S T, S UEFIR AR DR AT
BA.O G Sk &g 2R g2 Sl
BIZWOR > B B 3, B A0
x5 BEHFAABRNAS TN FRSEE

REA DD TRE
BER BEE WBBRS WBERR o
PHIRF Ve (10°um’) W% T % ;;’
K (KA @B KB . R s
aec =4 |EIRES NIZ =} =]
; . . Ky & T /%
) me e A g K D SR
2 1000 500 70.27 40.16 29.73 59.84 30.11
ZH KA 8 4000 500 87.96 65.12 12.04 34.88 22.84
16 8000 500 92.96 79.35 7.04 20.65 13.61
2 1000 500 70.47 42.15 29.53 57.85 28.32
w2
i@;{;]}? 8 4000 500 87.91 64.07 12.09 3593 23.84
A
16 8000 500 92.93 76.64 7.07 23.36 19.29
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Profile Control Agent/Displacement Control Agent Combination Method and Reservoir
Adaptability Research

—Taking Reservoir Geology and Fluid Conditions of Bohai Oilfield as an Example
LIU Huan', WANG Chengzhou', LU Xiangguo', LIU Yigang’, WANG Nan’, ZHANG Nan', HE Xin'
(1. Key Laboratory of Enhanced Oil Recovery of Education Minisiry, Northeast Petroleum University, Daging, Heilongjiang 163318, P R of China;
2. China Oilfield Services Limited of Tianjin branch., Tanggu, Tianjin 300450, P R of China)

Abstract: In order to clarify the feasibility of injection of profile control agent and profile control agent into target reservoir, the
resistance coefficient, residual resistance coefficient and plugging rate of profile control agent and profile control agent in rock core
was calculated through laboratory experiment, and the characteristics of pressure and diversion rate was analyzed, and the
advantages and disadvantages of combination mode of profile control and displacement and target reservoir were determined. The
results showed that at the temperature of 70 °C and at the injection rate of 0.9 mL/min, the adaptable permeability range of the
initial low viscosity delayed crosslinking profile control agent should be between 1000 % 10~ pm* and 3000 x 10~ um’, and the
plugging rate was more than 95% , indicating that the plugging performance and fluid diversion effect was good. The adaptable
permeability range of "Nano type" and "Supermolecule type A" polymer microsphere discontinuous profile control and flooding
agent should be between 500107 pm*and 1000x 107 um’. In addition, compared to "Nano type" profile control and displacement
agent, the "Supermolecule type A" profile control and displacement agent had better hydration expansion performance and deep
profile control and displacement ability. With the increase of reservoir heterogeneity, the production degree of low-permeability
reservoir decreased. When the permeability difference was greater than 8, the fluid diversion effect of profile control/profile control
flooding combination mode was weakened.

Keywords: Profile control/displacement control; combination mode; adaptability; laboratory experiment; diversion rate
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