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Abstract: Single—core plugging and heterogeneous parallel—dual-core flooding tests were carried out to investigate the
plugging performance and profile control ability of viscoelastic branched—preformed particle gel (B—=PPG ). The results show
that B-PPG migrates in the core in a manner of plugging—alternating—pass by deforming and restoring its particles shape al-
ternately. The high permeability channels in the core can be blocked effectively by B-PPG and a high resistance factor and
plugging efficiency (higher than 97% ) can be achieved. Both the resistance factor and plugging efficiency increase with the
increase of the core permeability, B-PPG concentration, and brine salinity; however, both factors decrease with the in-
crease of injection rate and temperature. The water injection profile in the heterogeneous parallel cores can be significantly
improved because B=PPG can selectively block high permeability core and divert the displacement to the low permeability
core. B=PPG exhibits a good performance in profile control when the high to low permeability ratio of the two parallel cores
is smaller than 7.1 and the injected B=PPG slug is between 0.25 to 1.0 PV.
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Tablel Parameters of profile control experiments by B-PPG

SR B BER BIER EABIEAL B

B , ) ,,
sl U Y e pmt B35 BRI (mgeL)
KB AL 385 12
1 3.4 0.5 1000
BB 372 41
BB ES 390 1.1
2 7.1 0.5 1000
HBBHD 375 7.8
RBEAD 386 13
3 15.6 0.5 1000
SBE e O 370 203
KBE A 389 12
4 6.9 0.25 1000
SBBe D 367 83
KBEHG 387 12
5 6.3 1 1000
SBEeO 375 15
BB HS 394 11
6 7.0 0.5 2 000
mBBeO 373 17
KBBE A 386 12
7 6.4 0.5 3 000
mBEeO 370 77
St 2\
2 SEISESR 5P
2.1 B-PPG#HEMgESHMEZR

FELT 70 CF T ik B 1000 mg/L Y B-
PPG [ EHEMERE R A OB BER N 4.5 pn’, TEA
R4 0.3 mL/min, SE5 FHZK A 10 B R 20 o/L, H
VR HE T R g 2 B0k 1 A FL B AR R A S 4
(B )] UL, 73 B-PPG BB, 73 A K FIBH ) R 55048
o, A /Mg B R R S, i B-PPG A
ARSI E G RE J1 5 5 e KB B, i A I FTBH
1 B BB R SRS 2202 T R, (EAR SR 4
R fd, Uil B-PPG EA R 58 AT vl 5E 12"

1 B-PPG B, 14 A J7 FBH 7 2 2800k sl 7 5 1)
Ji PR - QOB i ok i A B3 O FLIE |, XTIk
HHTE BRI 4 S S BH T 5 @RSURE LA R B | 3K 5
JE R T HAEFLIGE AN 3 BN BH T ), 23 A8 T8 i £L
8, IR, 3 W T it Ze i i 311, {5 i T B-PPG



22 HSH TSR AL TS B I ok 3 R BE S VR RE S PP 109+
w004 | g BOBEE W13 SRR R R
Lol B TEEFRG S I Y 0 B R BRI SOR B DB B R
g i 5 MK, UL B-PPG X 125 V5 i 40 EL A o038 19 1

S ' 1205 A X SRR IORCAE I I AL #s iR

2 s ! | Ioo B MR BRI ARCRAT B,

e B-PPG R E K E  2,4,5 54 LIRSS HXT 1L
o A — e B 0B AT R BORE S B B-PPG I ke
o R S - 0 4 38 i iy 1R T = TR R AE T B-PPG 5T K

VEN LB RS 5 15, FE O LB T B BH ZE ) ok Blim i 2 7 A

1 B-PPGIREIIEENENREENFLIRERELHIZL
Fig.1  Variation of the injection pressure along with the
porosity volume during B=PPG flooding
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Table2 Effects of different factors on B-PPG
plugging performance

BAUMZ A B
HKAALIES BT RO,

il B-PPGJE  EA

JE RE
BiE Gk e R

Hil

WS Z/um® (mg-L") (mL-min™) (gL RE %
1 1.9 1 000 0.3 70 20 96 98.96
2 4.5 1 000 0.3 70 20 144 99.31
3 10 1 000 0.3 70 20 177 99.44
4 5.1 1500 0.3 70 20 532 99.81
5 5.7 2 000 0.3 70 20 1158 99.91
6 4.1 1 000 0.1 70 20 334 99.70
7 5.1 1 000 0.6 70 20 41 97.56
8 4.8 1 000 0.3 50 20 171 99.42
9 5.1 1 000 0.3 90 20 132 99.24

10 5.2 1 000 0.3 70 5 58 98.28
11 53 1 000 0.3 70 10 62 98.39

(AR INBH K, B RECA B B8t . A B-
PPG Jo i ¢ i 0o 1o 2 0 Do i i ™ FE B 38 DR LT
TH FH B3 07 FH Hp A B T MR B, 4R Al sk
SR [RV A B LX) 12 1 B A7 3

ENFEE XFH2,6,7 5 DL R LA
TR A BN 0 BH T 2R BRI B A R
Ko XM TEAEBER N, AL R HEA S O
Hh R ORI /D JURAT 08 1 B[R AE 5 O FLIE Ab
Hefh R RAEEIEAE N, SR SO R A Sl
FEFLAE Kb ) O = A RS OCR , Sm bEi E

BE X 2,8,9 5 F 0TI E AT LA
FN EVAEY gz e & S Y B = 1] 2 A (E
REALR R FEE AN, YR B B T 17 10 °C, BHE R A TR
0.1%, i W] B-PPG HAT R 4 A TR LR 2, X v it 7

S ELAT R A 03 P
MM E AT E 2,10,11 5505255 51

X L B Bl 5 AR DL 2 K A AR BE B T 0 B
T FBONEIERCRER T o B o T WK ik
(S A U AR b B2 I B RO L i R 2
TR R R R AHAEAR ™ B A B-PPG R S
TG ERE G A BRI AR T, X
VL IITE P B RUR |, B-PPG R 22 i 578
TEE L EATA B 0RO/ N E IR T B-
PPG 7£ = i A BE V3 W B 5 e ) 55, L B-PPG
XF R A AR R TR AR AT B P

MR 2B AT LA AN FEF R T B-PPG B3
BHIHKT 97% , Vi B-PPG 7E 5T I &1 F B A
MRy AE
2.2 B-PPGiEZIGEHNHIMEZE
221 B SIEH R

H 1—3 HA[RIE %R K 2T B-PPG Y IH %L
KB 2) A0, KBRS 8 @ B i s O FIR B & S
D 22 5 BLOR, 20U B HE 10005 7K 3K 7
A B-PPG, E K5 5 70 4 it e il & A AR Ak G
BEA O R T, S8 E S O o i i R
R H BRI W 10 B GE ; Bl B-PPG 4k Lk



-110- m o M o5 R W %R 20154E9 A
100—— “ HDARE— TR BB AL, 5 SR IKE B
sob (VAT BB FRIE B 0 AR AR 20 SOMHIT e 8, 43

S gk 4K B IR IR FN LY 7B, 8B UGB B 04y

i ! —EEE W REORTY 5 2K IR B 430 FLTE 50 50 B

R | e B I T AR R B R 0 44, B-PPG (1B
200 5 A R B FC K S T, T A A T K
S '1 B, OB B RGO KT 15.6 1, 1 B-PPG [ B AT

VE LB A 5 A& AR WO G ), B S AIRTB 35 O 43 I 1 148 T A
A BB RG34 1, B85 5 LA R BHTHS B KB
O U JE B K R 45 TR 12598 1 RIS 75 S0 40 e 2
soF ! ! $790:10, B B-PPG M3 IEH Rk AT — 5

S b i AR IR (LR SR o T e ) SR W5

mﬁ\; ol 222 EARE

) oL ; s i 2,4 F15 AR RNE S B =L s DA

I L —RBEEL A Bt ZE B-PPG I A5 45 5% (8] 2b, 8] 3) AT UL, 7K 3K
e R TR F LB AU EL Y B-PPG , (K155 200 4

VEN L B AR R A5 £
b—B 1% R % 2 N7.1, B-PPG &K ¥ N1 000 mg/L

100
KR
1
80 :
\ J& 8K B
=X !
S 60k
i 1
2 1 [T
;E 40 ! Bl SO
N : %
20
' A
1
1 1 J
0 0.2 0.4 0.6 0.8 1

TN LI AR B 2
BB R N5.6
2 AEEEXEFETHREESVNRE
BEENFLER R R RH
Fig.2 Fractional flows in parallel sandpack models of different
permeability ratios at different injection stages
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