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Physical simulation experiment study on effect of profile modification in
Bohai LD5-2 reservoir

ZHANG Nan', LU Xiangguo', LIU Jinxiang', GE Song®, LIU Yigang’, ZHANG Yunbao"?, LI Yanyue’

(1.Key Laboratory of Enhanced Oil Recovery of Education Ministry, Northeast Petroleum University, Daqing,
Heilongjiang 163318, China; 2.Cnooc(China) Co., LTD. Zhanjiang Branch, Zhanjiang, Guangdong 524057, China;
3.Cnooc(China) Co., LTD. Tianjin Branch, Tianjin 300450, China)

Abstract: Bohai 1.D5-2 heavy oil reservoir has strong heterogeneity and low rock cementation strength. It has formed a dominant
channel due to long—term water injection. At present, it is difficult to meet the requirements of greatly improving oil recovery by
single profile control, flooding or oil displacement measures. The combined use of profile control, displacement and other measures
has become a new way to solve this bottleneck. In order to meet the actual demands of LD5-2 reservoir, in—room experimental
study of profile modification measure of “profile control+profile modify+oil displacement” is carried out by the longitudinal three—
layer heterogeneous core and a new model of “injection and production separately” and the means of electrode measurement. The
results show that, compared with the vertical well network, the hydraulic pressure difference of the mid—low permeability layer is
larger after the horizontal well network profile adjustment, the effect of expanding the spreading volume is better, and the recovery
rate increases by 28.50 %. For the heterogeneous cores, the remaining oil in the longitudinal direction is mainly distributed in the
mid—low permeability layers. On the plane, the vertical well pattern is mainly distributed in the two wings away from the main
stream line, while the horizontal well network oil-water interface is parallel to the well trajectory. The composite gel in the slug
combination of “composite gel + microsphere/high efficiency oil displacing agent” has a strong retention effect in the high
permeability layers. The liquid flow steering effect is better, which makes the synergistic effect in the subsequent “microsphere/
high efficiency oil displacing agent” composite system better. It takes into account the technical requirements of expanding the
volume and improving the washing efficiency, and the effect of increasing oil and precipitation is obvious, with the increase of
recovery rate by 26.50 %. Profile modification is the key to increase oil recovery greatly.

Key words: Bohai heavy oil reservoir, profile modification, well type, physical simulation, recovery factor
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Table 1 Water quality analysis
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Table 2 Permeability of small core layers or bands
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Fig.2 Experimental flow of “separated injection and recovery”

122 F¥ER

OFEZER T, Py PR S L2 R 2K, P
T fLBRIARR TR LB ;

QTEIMPBIEE 55 CAMUET ARSI, 535
TR 5

QTEIMRILE 55 CHRAF T, KUK ZE 7K 80 %3

@ I 7 S AV B ZE R ST 2= 25771,
JASEKIRZE 7K 95 %,

1.3 AR&Et

1) e 190 288 T50 XoF 80 351 0 SK + 3K 3ty ™ i it 365 A
MG R R CEe 1)

FEI-1CEL 1 Qe A O 3 5
Z1-20450 1 AmEE O, 2 K ) KR
80 %+0.05PV Cr"REWHEIL (€=0.3 %, C +=0.2 %)+
0.2PV JE IR (f4BR T ) (€=0.3 % )+0.1PV = 2 K 7
F(C.=0.12 %) +7KIK % 98 %.

2) U+ IR+ 3K A T DR AE LB (A
O

7% 2-1: KBRZE 27K 80 Y%+ 0.3PV 45K (fHosk
1) (C,=0.3 %)+5 LK UK 2 98 %,

758 2-2: K BR 25 7K 80 %-+“0.2PV 13K 5 (1%
BRI (C,=0.3 %)/0.1PV = 883K 351 (€.=0.12 %) iR
B (EBE 72 h)+JE 22K IR 2 98 %,

77 % 2-3: K IK & 2 7K 80 %+0.05PV & & BEIK
(fEE#E 12 h)+“0.15PV JE 3K 55 (f%Ek 1) (€,=0.3 %)/
0.1PV E &K (€.=0.12 %) "R AW (58 72 h) +
JEEE7K UK E 98 %,

2 ZERS T

2.1 FHBIEE R IR+ R U FE TR ER & 1 3
S ESA !

2.1.1 Rk

SRR ] 5 751+ 1 551+ s S K 590 ™ 2L 45 H
B R AR RSN SR A R WL 2.

2RI LA Y, IR 7K BRI Pl 30+ i 5
700+ e R T ) AL R R ek K BECR A AE R

®2 RWERILWHIE

Table 3 Experimental data of recovery
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124 THAGEEN S5 &

10

AOVEIT SRR A TR R 5 58 22 BasR/ s Ak
"G R OR T AR, SR T kARl
PERMCRIE— P . 7% 2-3" A B+ TR/
R " 2, A BRI 1o 15 2T 1 24 70 s P
BOR B W B A AR g SRR, & /K 3 [ A
SRCRIGNRAREA, UL S 5 B S B 1 % A LIE Y
AR 5 SR TR R R S S AR A
HOB U Tr e, P SRR — 2D R IR
FEVEIE N TR S BKT B , F0 738 w50 4 T0URE 1
NS VAN S I N A e 2 T S Y B i BT B
R RMCRI SN 2R, S BRI+ IO/ 5 K
H S G TR A BE S IR R R B v

222 HREFE

O A TR /N2 3 AR5 A PV R
AXFHILE T,

M7 RTRLE B 507 2O a 0 A AT
H Ui H LA AF AR o T2 UK B, 244
TEAIOR B FROeR /e AR 590 245 B ZE I, A DA

100 Lz —
90
ol Py
X 70+ = FHE2-1
< JiF 2 K B%
i eof — %22
& 5ol [Hm
FE2-3
40
3012
20+ Kz
10F
L == ! — L I )
0 1 2 3 4
PV
a AN
100—/w7;:*
0r BER
801
£ 704 — iR 2-1
% J& 8K IR
ES i ) — %22
ST A
w0k F%E2-3
K
30198,
208 K52
10+
\Am:L T N — J
0 1 2 3 4
PV
bt

Bl7 A OADRH MRS PYVECLR
Fig. 7 Relation between core inlet and outlet separations and
pore viscosity

H TR AR /N 5 7R A A BRI+ TR R
ORI LA B ZERT PR R R 24 0 A R B 0 2
B K R SR SR IR B R 30, A T KB B A
AT R RAR , U IE A & A BRI B 2RI, ¥ i
A SEEL T AT RCE I B RIB A T SRR AL
AR IR BRI SR TR R AR B2
o SMTIAA O A7 T S B, A5
IR AR R AL A 0.3PV, HXTEE 450 A H ity S R
ST HE R EUKTERB R A SO R TR
W It AR IE . I, P3G 18 G A BT
TR/ BRI B AR R LAY R sk es A o
BRI BT 9K K R A T/ e
PERESRICR , 2 A BRI+ R R A " A
HRIEDMRIVERT, A BE S PR ISCR A IR H e

3 4Eip

D) TEAHRI T, 5 B A He A, KF I
R PR E L . B E AR P B S R A
JERAR, P F 5 RS B JE W R 22 80K, IR Bk
P SARFRBCR R IR I 5 5.3 %

2) A BERAH IR RN B g G BT
AR I SRR, RERS S 2 BRIk, il 4%
ENGEFANE I CE (S N TPN = S =
ABIRTE R85 92 1A 1 FTBE3R WL
TR, (A5 I 5 O/ AR ) 52 5 R & rh ok
5 R SBCIRA ) B 1 A DL SE e 4 DR T8 i e K
RCRII . RCRIEE 26.50 %.

& % ok

(1] FUESE TIOR] 152 00, 45 . 4 )2 3R 5 W B e TR T W 2 1)
FURBT S5 PEREPEOT(I]. 027412, 2014, 35(1) : 107-113.
WANG H G, HE S L, FENG A L, et al. A intercalated polymer
gel for deep fluid diversion agent and performance evaluation[]].
Acta Petrolei Sinica, 2014, 35(1): 107-113.

[2] M. R G WOk RS I AN T i S R SR AL BRI D).
RIR:ZRAuAriike%,2017.
SUN Z. Research on the evalution method of polymer
microsphere reservoir adaptability and the profile control and
displacement mechanism|[D]. Heilongjiang: North Petroleum
University, 2017.

(3] @K, FREE, B, A RS YRR RS BTN 5
BRI FE LT AL T, 2017,46(7) : 925-933.
JINY B, LU X G, XIE K, et al. Polymer microspheres reservoir
adaptability evaluation method and the mechanism of oil
displacement[J]. Petrochemical Technology, 2017, 46(7): 925-933.

(4] ZW3 , 0575 Jir , XN , 45 . o v M S 5 PR 3 70 RO AT ).
RPATMHL BT IT % ,2007,26(2) : 80-82.
LI F L, HOU J R, LIU Y H, et al. Preparation for strong gels
plugging agent of modified starch[J]. Petroleum Geology and
Oilfield Development in Daqing, 2007, 26(2): 80-82.

[5] LR I, LS, A5 B TR - PR B AR R SR
SETA R S AU RELT]. U 5 5 R R, 2008, 15(5) -

(F#% 134 1)





