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BrTSE o MRIL AR FAR X e 2R R TR G
ZA RIS 3 5k TR 2 BT O 7 2, XHR G Ok
PR R O AR O S L SO AT AR 5 B . B
PAFE T HEIE T P TE R A Y XK SR I 3
TP RAFAE , BIFFE 1 52 MR )2 20 PR 88 14 Tl A O
AR R o SR AR i S A B, T LA )
TRMZ AT/ NI AR R DL AR S
W7 58 25 BORFE IR 28 — 28 = #Y R A WK A%
F, LR R 2RMER G WHITLBOR . BIRIE N
KT IR R A WIREARC A T A ARIE , 2
KT IR RS WIS BEEA DT SOMS B ot
FEMIXTED o Dfig g B AR 280 J= R A YK
BRI 25 W MR , A SCER R 22 00 8 45 8 H i
RAE YK R BUIR, LT i B iy Ak 2 0 4y B
FEXG, % N YRR O S, T AN )
ASEGENTT AT WG ST 5T, SR R TEA
SRCEN T AR AR RS20, DA 18
AT A SR X, I 5 20 i g e 1t
B R

1 SEEEr

1.1 #RENEE

X & ¥ HPAM, # Xt 4 F & i 2500 x 10* Al
1200 10*, [ 75 1 90% , 7K fift B 30% , KEEAE R HEAL
A B W5 S50 R A AL, i E A il B
JEC T 5 R T 4 — e L AGITR A i, B 17.6 mPa-s
(45 °C) . S HAKH B brim AL AK, 010
6778.2 mg/L, %2 Ve B (L mg/L) : K'+
Na* 2136.8.Ca’" 54.2 . Mg>* 12.3.CI" 1317.7. SO
16.2.COs> 354.9 HCO, 2886.1, 5 i 41k 5256 fir
FHZA DN N S R L, SB35k 400 %
107.800x 107 um*, K5} K 2.5 cmx 10 cm.,  BEIH 52
5 T A O o N 2 W2 HE R KA L, RS
30x4.5x4.5(cm) , & /NZIEEE S} 2.25 cm, KB %
£ 400%107/800x 107 um’,

DV- I B4 FCRR AN, A& s JE R T ] 5 3R
SRR BRI R SRR A O IR
i TR AR RIS BRI A RIS, I
AHEEE T 45 CHEEMAN.

1.2 KEAHE
(DREYTRBCH
B A AL A K EC IR BE 2R 5000 mg/L 1) 5

B YRR, PR A K 20 50 B 2 AN TR Y
H A%

(2)B RS

A OB M FIHLZ K, KIS DB B R
TEWRRE 45 CF, LA 0.3 mL/min AY 1 AGHE R AS
PV IR G, 5 Sk IR 2 k1 fasE  THE
VIES V7N IIEY S

(3) IRIM L5

B DA EZS AT HLZ K, LB AR R, H
J S 7E 45 “C ME R #4612 h, L 0.3 mL/min B{F
AR AR Z K, KK 2 5 KR 95%, id %
R, TR IR IR s SR 5 PR T R D —
FETEABRTE A —E R R EWE I, J5 80K
UK 2 K% 95% , it et W, TSR IR . ane
FERRULHA , SEBGE A 34 0.3 mL/min, 08512 5
&) [E]B% 4 30 min.,
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22 FENMERE

REVERI AR B OB 258 5%
ARBA S ZBOMAEE R 1, NEATLIE H FiE
R WA 3 it SRR B (T = M B s
YRR, B R BN A B R B K, B
FH ) R BOY & TE AR R il TEs b
BIERABFET G RS AR 5+ i
WL R, AW o R RST K il b
Gy N BESEE I3 K, B VR G B T s, 2R A
WIAE 2 U v R B D/ N F LM %) ok 3 O 1 o8
BRI B 0 T AR ) TR EE R, DTS2
B R 5. Bl TREY RS, fisi)
AE 1555, IS LK IR B B , AW 2 IR i A K G oh
il 52 3 5O FL I Y D4R L 25 W o3 1 L o S
F&, GF R A B A e 0 085S, HI S5 T RAW
FEA O FERE DT, DR R AR 4 BRI S G R
FIBEZ D8N AR T REAR, PRt 22 30k 5% 42 BHL )
FEACTR I R85 #2200 EB, SR A WAH
XT3 F S hE SR 2500 % 10° B, 15 T8 € B 1 2000 mg/L
T+ %2 3000 mg/L & 4000 mg/L i}, B Sy % 2w -

x1 REVBREARBERSCHHMES

REFIRRENRY
AN
i EAwh wimg ROV gy s
TOFEA100 (100 umt) IS Z R AR
(mg-L™")
-1 1000 103 48
1-2 2000 254 96
400
1-3 3000 477 139
1-4 4000 789 205
1200
1-5 1000 52 24
1-6 2000 141 53
800
1-7 3000 302 98
1-8 4000 485 151
1-9 1000 289 83
1-10 2000 574 145
400
1-11 3000 1082 256
1-12 4000 1856  37.9
2500
1-13 1000 134 45
1-14 2000 357 94
800
1-15 3000 725 173
1-16 4000 1315 258
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o HER™E 1 R AR P T L SR AR B R
B B A H R SR K IRGE R P, K A SRR R
TS DL AR VU RO P 22 , 52 B A0 i BY VIR
FHESR , BT T R BRI IR R 8w, 7E A O
Hh BRSNS i B VR R R 55 , = 3 i 44 5%
AR RBOHIRE N

LEA R R AWV WA A e K&
LA, 2 FHARXS 43 it 1200% 10° 5T v i 43
5124 1000,2000 13000 mg/L i 2 A YRR AT IR
SLACIRAITY o
23 FANFEREIG
231 RkFE

Skt K BK 2 5 7K % 95% , FELL 0.3 mL/min
(TE N BAETE A 6] 2 8 SR G WA, 5 22K Bk 2
FKE95% , FEFE AR E RS WA T3
THRERBCR IR 2, Horf, R 2-1(— &%) 3
A 0.6 PV mEERE W )7 5 2-2 (R —IR&E) - 11
A 0.6 PV IREER G WL 7 %8 2-3 (BR IS ZE) - 18
A 0.2 PV f£Z+0.2 PV 1 5+0.2 PV m B R W
W 7% 2-4 (BRJERERE) : 1A 0.2 PV = %+02 PV
HZE+0.2 PVARBI R S 148 2-5 (B REAC )
WA 0.2 PV %+0.2 PV 5 %6+0.2 PV B R 4
W A RSV W T VR R 0
1000, 2000, 3000 mg/L, & & ¥ # X 7+ i & H
1200 J7, X} R 28 431 °h 12.6 .35.4 .94.5 mPa- s

K2 AEHEREWRREME TG EKLR

5k Friin Rl
2z i /0,

ZES BT mx

2 67.00 433 61.0 17.7
(BA—w5 %) ’ ’ ’ ’

22 67.12 42.8 56.2 13.4
(BA—I%FL) ’ : : i

2-3 66.83 42.0 66.2 24.2
(BRREHAZ) ) : : )

2-4 67.20 425 63.3 20.8
CHREEREZN) ) : : )

-5 68.00 42.6 64.6 22.0
(R Fh3e ) ) : : )
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232 FHEHFIE
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S by NI W N T o B L 5) B2 R e el )
FEER R, RS IR B, VA T R 7K P A
L S [R] P RS A 3 s =2 S5 B S R A A
I SR MR 8 R %, il K PR R L 1B B
W, EAE SRR . FER A WIREY B, b
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TBE TG AR T ARE B R 221G K
B EZ s, R E Wi m ik A2 )2,
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75.3% , & K BN 32T 20% . J 227K BRI B, 9300 i
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FEAE I B KB E 0T Lk sh L (BB A
TR B RO B R S, B R
FEAIG , AR78 Z R 250/ AR5 2 I B R 1 3
W, KRB LT SRIBCRIG RN SE
2.4 FENERZMW
241 RKkFE

SeRE A L 7K IR 2 5 7K R 95% , LUK [R] 3 e
AHZEEE RS (2000 mg/L ) , i SE/K B8 2 &K
H95% , FEIE A AR S T IR K RO L5
GRS, Hoh, 7% 2-6 (B — ) m A
0.6 PV IR G WL ; )7 58 2-7 (L —{IKEk) - Ik
A 0.6 PV R G J7 %8 2-8 (B G )
R A 02 PV +HHTE A 02 PV A5 3 A 0.2
PV RE W T % 2-9 (B R ) - Rl A 0.2
PV +H A 0.2 PV HRHEA 0.2 PVREYIE
W5 758 2-10(A8HACH ) AREIEA 0.2 PV iyl i
A 02 PV +HHE A 0.2 PVRAYIAER . K. .5
B A A4 0.15.0.3.0.6 mL/min.

F3 ENEERREGTHRMEASREIRER
P&

PRYIES FMEAIEE % . —
P < S
2-6
o 67.00 43.1 57.1 24.0
(H—Ek)
27 67.12 43.0 54.8 11.8
(B—{I%3k) ’ ’ : :
-8 66.83 424 68.0 25.6
(e 438 ’ ’ : )
29 67.20 42.6 63.1 20.5
(B EREE ) ’ ) ) )
2-10
o 67.05 42.8 65.5 22.7
(A HACHY)

M3 AT LU Y, AR LRI P AR , T
RABR AR (1 TEATT FU N - 1 B3 > B — iy
> R AT R A > P — I . PR IR T
AT AN, Hogy 4R A T7 R MR i 24 0] 35 5]
20% LA L, HerFB B R R v SRR AR R A L SR
HRIGE A 25.6% 0 SIHTIA , L —fRE A TT K
THEABRBUN EA TR THEA R, SRS =
SRR LR, AW EZAE R B R NIRRT
1111 15 8 J= AR G K 3RO A S T R T ek, de 3
AR o X TR B TE AT 3, f TR0 R By
Bom IEA L TEA R THIR AR, B 2T I 9%
W AR TE AR S , TEA RS TR
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i B R AW £ WO R 225 WK, RA W
W 5 I 25 32 W T S e i N RiB T2 o R TR B 4
HEAJT L, B RGBT/ MR A
WA S TR /0N, e 3 B OR A m B JE R A0
SRJE HEAT TR UK | B A5 AR T R B L IR
BIZIFRHEW A o s B e AT R s iEA L EATR
it — 4T B 2 5 LK B BeARE 230 1 e
IG5, P2 R ICRIR SR 0 35 . AT A8 s 28
B A2, B AR R 2 5 ST B O e K
B AR T S ARSI R 22 KRG
YKk AMRBZE , JB BRI 2 48 R B
1 5 AH B 5 7 o T T A, B FIRB 2 R B
NBZRE YW, Mg wbH Bk, R 80h
FEARKELUS SIRB 2. Bk, 580 B s A
Ll 728 AR T A B e R MR B AR 55 . X T
FREERE R AT 2, TR E A RS L KB
JERRE WG Qi R BUR R0 )2 8
FHRREE WSS, RUCRIG IR 2 . 25 BRTiR , R
B PR B LR =B SR R A Sy A R R S X
KB Z W%, 5 HE AL S R 2, ik 54
N R SIRCR
242 FHAEHFIE

SEEFE AR AR EKEREARIES
HEARFBOCRILE 3. K3 AT LIE H FEKRTIT &
BB, Bt A AR N, DR AR B R v SRR
I, FOKFARWT G . ERAYIKE B, Ak
FEIU R AR AR IR . FEJLRREA
Ty A R B A T = 5 K R R
K, BEWUKEE T K AR 72.0% , & K BEIE A
232%. REWIKMEL, B RE WA AL g
BT BA T AR AN, Bk SRR JR 2L
TRER B B, BT AKX 50 v s B SR A W i o
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B T RMORIG IR ZE . HE— 2 R B,
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‘I:»‘EF‘O
2.5 AFEFENFRBE
251 FokF

e A K IR 2 K E 95% , BRI &
RIEABEGWEI, 552K IR 2 5 KR 95% , 741
B AT AR F 4T 1 T 5 K ORS00 45 2% L
Fed, Hop r g 211 (BB 2N ) « sl (IR g A
0.2 PV+HIE FFERE A 0.2 PV HR# E A 0.2 PV
REWIGEW ;7% 2-12 (B BE L) AR R B A
0.2 PV +H 3l e A 0.2 PV +3 BAKE A 0.2
PV RAEWIER . IFEATTLIE I B R AT
FOAH LU R 3 2 1 A T ORISR B i = 1 1.8% , 3
RMCEAHZEA KBS 5 —7E A7 M E, 3470
R R o A, R G SRk i AR AR
SREEEFREDEARBE, MRS W
et AMGB R R EIREER . KBS ZE A
A b R B A 7 2 AR = B A SR AR
RAEWF R H T A BRI, A
FE TR AN, BARE 25 36 R A AUk,
MEHEAMGEZ, WL, SFREY FEHASGBE,
B 8 2 BB s, il B 2 B b ) B
K, G S AR AR, BB R RN
FURB R A REE TR AR B YL R DK 5 &2
KR 3 ) T R A B, B T R K SR B
X R R AT = EE R R R AL A
JE S BARMIARME S s IB )2 RE YAl 20

TER B IR | 8 p i vh b B IO v B T A 32 i
REREE B T Ha R GV BEE AR A
TIRZZ, S EOLE T 7B A, W 22 9
NI T RB R RE YRR LR Sk S 2
B2 R BT, (H AR MCR R 5
A7 A U R AT

x4 AFENTAREFGTHIEH KR

S AT R %
e FE/% o0 .
TK YK e b
2-11
(ki) 67.00 42.4 69.2 26.8
(i%j;;é?ﬁﬁ) 67.12 42.6 71.2 28.6

252 FHAEHFIE

SRR A G AR AT KRR IR
TR R ILE 4, EI4TT LA Y FE K BRI
KB B, Bl T B3I, R R R R R A, R
WK, F AW . TER G IR B, 1
N 438 g o P A, B AR AL AR, IR A WK
SEAIT, B R AT BT 67.6%, Tk
FEME 27.3% , B U 3 i A7 KB KFE N 70.1%, &
TKE IR 25.2% 0 43T IA, RIS BE R A1 A
AT U KEREE S RGYEAREZ, 8l
Ja SRR R A W R e i ARB )2, SE
BHIA B AT PR B ARCRL X T 4 v D R
FERS R o X TR R A S, T RTINEA R
TR A S E R LT, K8 2 R
ZEWER, Bl G Z R B WA F AR S 2 I,
M =2 2 R AZ I IR TR 2. it 3R
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Injection Parameters Optimization and Displacement Mechanism of Polymer Flooding
LIU Yiting', ZHANG Huaijie’, ZHONG Ling’, JIA Gangwei’, ZUO Ruwen’, WEI Keyi*
(1. School of Earth Sciences, Yangtze University, Wuhan, Hubei 430100, P R of China 2. The fifth Oil Production Plant, Changqing Oilfield Branch
Company, PetroChina, Dingbian, Shaanxi 718600, P R of China 3. Science and Technology Information Office, Qinghai Oilfield Branch Company,
PetroChina, Dunhuang, Gansu 736202, P R of China 4. No.2 oil production plant, Qinghai Oilfield Branch Company, PetroChina, Mangya, Qinghai
816499, P R of China)

Abstract: In order to improve the polymer flooding effect of class II reservoir in land B oilfield, taking the characteristics of target
reservoir and fluid properties as the research object, the best injection parameters and injection methods suitable for the target
reservoir were optimized by carrying out the indoor displacement experimental of heterogeneous core model in the layer. The
experimental results showed that, with the increase of polymer molecular weight and solution concentration, the size of polymer
molecular aggregates increased, the resistance coefficient and residual resistance coefficient increased, but due to the influence of
core pore throat shear, the amplification of residual resistance coefficient gradually decreased. It could be seen from the oil
displacement experiment that the influence of polymer injection viscosity on the production effect was as follows, gradient viscosity
increasing > alternating viscosity changing > gradient viscosity decreasing > single high viscosity > single low viscosity. Among
them, the oil recovery of gradient viscosity increasing, alternate viscosity changing and gradient viscosity reducing was enhanced
by more than 20% , and the oil recovery of gradient viscosity increasing was the best, being of 24.2%. The influence of polymer
injection rate on production effect was as follows, gradient speed increasing > single high speed > alternate speed changing >
gradient speed decreasing > single low speed. Among them, the oil recovery of the gradient speed increasing and alternating speed
changing was enhanced greatly, and oil recovery of the gradient speed increasing was 25.6%. Under the condition that the injection
slug size was fixed, the increasing effect of oil recovery under different combination injection methods was as follows: speed
increasing and viscosity reducing > speed decreasing and viscosity increasing, and the enhanced oil recovery under the combination
of speed increasing and viscosity reducing was 28.6% . It could be seen that the combination of changing injection speed and
viscosity at the same time in the process of injection was better than that of single changing speed or viscosity.

Keywords: onshore B oilfield; class Il reservoir; residual resistance coefficient; injection mode; enhanced oil recovery
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