%A A H 2 % i 4k EFS # R Vol. 48 No.2
2020 4 3 A PETROLEUM DRILLING TECHNIQUES Mar., 2020

GHSEFE» doi:10.11911/syztjs.2020015
)i P il HE A AR CO, HIREA

MEL, £ A, ffEx, T #

(el EE 02 55 B A MR 24 3l FE A= 77 Sl 8, SRt 300459)

O OE A AP R WA R R EKEE K, EART S A A E IR MR IR R A AR B A,
FRET ERNAKRCO ABE KRR, @A AR EFM RIS L B & A DR R, FA A Waring-Blender i fo 3
HERDRBERATRELANFRBEN, TARBEREAN. RAEAKRZALAN AVBAA D, A A K E
T 3K 96.2%; LAV IR R A 0.2% KA 240.1% KB A] 5, B BARAR A 740 mL, A ik F KA 219 s; L4k R P e
AFEA 1, 255 % 2 000~10 000 mD HLAVBEA GG 335 £ £ 90% A L BAEP M@ ISAERFALAT ENE
A& CO, AIEH K, Rit3iE 8 69986 m’, B8 2 33413 m’, AL EX 100%, HABKESAA, AR AW, &
AR CO, IR ARBE AR AT B AP E LA RAFHE MM, T EKFLEEGM,

KB EAAERCO,; AR AAFN; BAAN; KEA; FHRTRE; HEPHE

i E 4K S TE357.4 XHERERERD: A XEHS:1001-0890(2020)02-0108-05

In-Situ CO, Generation Technology in Bohai P Qilfield

ZHENG Yufei, LI Xiang, XU Jingliang, YU Meng

(Oilfield Production Division, China Oilfield Services Limited, Tianjin, 300459, China)

Abstract: In order to solve the problem of low water flooding development efficiency caused by strong reservoir
heterogeneity, high water injection intensity, injected water influx and ineffective circulation in the Bohai P Oilfield, a
study of in-situ CO, generation technology was carried out. Firstly, the optimal gas generation system was selected by
evaluating gas generation efficiency. Then, the foaming agent and blocking agent were screened by the Waring-Blender
method and sandpack column flow experiment. Laboratory test results showed that gas generation efficiency could
reach 96.2% when the gas system was blowing agent A + gas release agent D. The optimal foaming agent system was
0.2% foaming agent 2 + 0.1% foaming agent 5. The foaming volume was 740 mL and the half-life of dissolve-out liquid
could be maintained for 219 seconds. When blocking agent 1 was added in the foaming system, the plugging rate could
be maintained above 90% in the sandpack column with a permeability of 2 000-10 000 mD. The in-situ CO, generation
technology had been used in 15 injector producer pairs of the Bohai P Oilfield, resulting in the enhancement of
accumulative oil recovery of 33 413 m’ by injecting 69 986 m’ of CO, in total, with the effective rate reaching 100%
and effective period up to 5 months, which indicated that in-situ CO, generation technology had good applicability in
Bohai P Oilfield and dissolves the problems existing in the water flood development of this field.
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Table 1 Statistics of system components and gas generation ef-

fects (60°C)

R FR AR EmL BEIRES /ML AR, %
HEAFIAHRBEAFFID 279 290 96.2
HSFIBHRAFID 280 290 96.6
HSFICHRRAFID 279 290 96.2
HERFIAHBSFHIE 242 290 83.4
HESFIBHRESFIE 249 290 85.9
HEAFICHRESHIE 267 290 92.1
AR 66 290 22.8
HESFIBHRAFIF 78 290 26.9
HESFICHREAFIF 123 290 424
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Fig.2 Changes of foaming volume with the concentration
of different foaming agents
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Fig.3 Changes of half-life time with the concentration of
different foaming agents
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Fig.4 Foam volume and half-life of different foaming systems

—=— FER1
50 | —e—FUERI2
—a— FAER3
40— FUET4

2000 4 000 6 000 8000 10 000
B /mD

5 GEERMATREREN G E TR
Comparison of plugging performance of plugging
systems with different stabilizers

FE I G R 100%, WO T2 35 A9 98 ) | R8T 1 A
Fam K ACR o N i LU Pl BRI A
B9 G H A BARRL L

AR DI Pl T B R I 4L A 3 B RS AL
FI 2 AL IE 9 R R R AR &R, AT R N AR
i CO, Tr Skt DR ARIZ I 4 K I i AR
T, 3T A R A [ R R S R R e o
. BARL RN

1) AR T K S RIAR 7= S 1) S B T KR A RS
JEE | = AL B A5 TR, A HTE N A2 B CO, B
SRR T R A 2 A

2) AR AR I 20 1 B A 0 0 24500 i BOIE AL
AW P 245 700 e = TP BE S IR A RO . B MR I
K B HMIEABIEH UL 2 iR,

3) i BRI Sl R0 T I 1) 25 590 R, 23
P A8l 2 AR A % L i A8 1 2 0 O 20K A R
RN ARR E B G EA A IR AL, AL T7 X8 A

Fig. 5

K2 BIAEHNER CO, i FNEEAHE

Table 2 Slug formation form in-situ CO, generation in Well B1
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Table 3 Comparison of water absorption profile in Well B1 be-
fore and after measurement of in-situ CO, generation

WK & 5 L, %

NS -
o7 FHRiT InailE
1 25 5
2 1 9
3 69 13
4 5 73
:l: N
4 én 1/8

1) B i Py FH 7K O A A7 A 19 TR, SR
TARVAT KRG T T — A N AR B CO, K
AR, it %= NIRRT IR NAE R CO, R R T
7+ HEAR ARG D AR R R, 0.2% 21
R 240.1% A S+HERE ] 1A U IR R

2) B R, J2 AR CO, T IREE A AT LA
figt P i P T K O A A AE IR, A A %
FEAFE ) 12 T

2 £ X M

References

(1] Bph, B2, S, 55 b o A & USRI A 0. A
MAESREEAR, 2015, 43(2): 104-109.

LIANG Dan, LYU Xin, JIANG Shanshan, et al. The technology of
classified combination of deep profile control in the Bohai
Oilfield[J]. Petroleum Drilling Techniques, 2015, 43(2): 104-109.
I, WRIat, 2599, 45, R AL CO, FARMER SRR LRI K
BEH [9]. P22 A7 R 2240 (A R BE2E R , 2017, 32(3): 94-98.
ZHANG Bo, XU Jingliang, LI Xiang, et al. Mechanism research and

[2]

application of enhancing oil recovery by in-situ CO, generating
technology[J]. Journal of Xi’an Shiyou University(Natural Science
Edition), 2017, 32(3): 94-98.

%€, FBE K. BRI A UUE A CO, THIRRICRARALIT ST
[3]. WrEumACH, 2019, 26(1): 123-126.

YANG Zhai, ZHENG Yufei. Study on multi-round profile control

[3]

effect optimization of in-situ carbon dioxide generation in Bohai

Oilfield[J]. Fault-Block Oil & Gas Field, 2019, 26(1): 123—126.

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

WEHAR, W, B35, S5 BRI AR 142 BRRHIRIB B IR CO, K
T2 R SRS (7], AT EHREIR, 2016, 44(6): 93-98.
BO Qizhong, DAI Tao, YANG Yong, et al. Research on the
changes in formation pressure performance of CO, flooding in the
ultra-low permeability oil reservoir: Block Fan 142 of the Shengli
Oilfield[J]. Petroleum Drilling Techniques, 2016, 44(6): 93-98.
T, AL N, 4 A AEEURIK R ZALA TP EE 1R
FHALE (3. v B il R se 2 4 C A AR B2 R, 2016, 40(3)
130-135.

WANG Fei, LI Zhaomin, LI Songyan, et al. Mechanism study of a
chem-pyrogenic-foam system in porous media[J]. Journal of China
University of Petroleum(Edition of Natural Science), 2016, 40(3):
130-135.

JIA Xiaofei, MA Kuigian, LIU Yingxian, et al. Enhance heavy oil
recovery by in-situ carbon dioxide generation and application in
China offshore oilfield[R]. SPE 165215, 2013.

GUMERSKY Kh Kh, DZHAFAROV I S, SHAKHVERDIEV A
Kh, et al. In-situ generation of carbon dioxide: new way to increase
oil recovery[R]. SPE 65170, 2000.

SHIAU B J B, HSU T, ROBERT B L, et al. Improved chemical
flood efficiency by in situ CO, generation[R]. SPE 129893, 2010.
Aot A, FERIAT, 45 )2 N A LE COp TMEARZE MBI (]
WS AT, 2013(19): 101-103.

DENG Jianhua, ZHAO Jian, ZHUANG Yuzhu, et al. Laboratory
study on in-layer self-generating CO, huff and puff technology[J].
Inner Mongulia Petrochemical Industry, 2013(19): 101-103.
AR, B, B i, 45, A B M TR A 2R R TR
PRI RIATPEDESE [3]. 3l FHAL27, 2005, 22(4): 362-365.

ZHAO Renbao, YUE Xiang’an, HOU Jirui, et al. Feasibility study
of authigenic gas gelling/foaming fluid as indepth profiling agent in-
jected in single slug[J]. Oilfield Chemistry, 2005, 22(4): 362-365.
TR, B R, B, 5 2N AE R R SRICREORTE T R T
T PR [0, 9T S SR IBOR, 2004, 11(5): 60-61.

ZHANG Guoping, XIAO Liang, HU Yanxia, et al. Applications of
in situ gas generating for enhanced oil recovery to Zhongyuan faul-
ted block oilfield[J]. Petroleum Geology and Recovery Efficiency,
2004, 11(5): 60-61.

AECHF, FRIEA, B, 45, — LT A AV IR (A
SES R [J]. #iR T2, 2016, 39(4): 35-37.

LI Wenxuan, QIN Yancai, MAO Yuan, et al. Research and applica-
tion of a new type of underground self-generating foam acidificati-
on technology[J]. Drilling & Production Technology, 2016, 39(4):
35-37.

[ %3 NXLE]


http://dx.doi.org/10.3969/j.issn.1000-4092.2005.04.020
http://dx.doi.org/10.3969/j.issn.1000-4092.2005.04.020
http://dx.doi.org/10.3969/j.issn.1009-9603.2004.05.021
http://dx.doi.org/10.3969/j.issn.1009-9603.2004.05.021
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2016.04.11
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2016.04.11
http://dx.doi.org/10.3969/j.issn.1000-4092.2005.04.020
http://dx.doi.org/10.3969/j.issn.1000-4092.2005.04.020
http://dx.doi.org/10.3969/j.issn.1009-9603.2004.05.021
http://dx.doi.org/10.3969/j.issn.1009-9603.2004.05.021
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2016.04.11
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2016.04.11
http://dx.doi.org/10.3969/j.issn.1000-4092.2005.04.020
http://dx.doi.org/10.3969/j.issn.1000-4092.2005.04.020
http://dx.doi.org/10.3969/j.issn.1009-9603.2004.05.021
http://dx.doi.org/10.3969/j.issn.1009-9603.2004.05.021
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2016.04.11
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2016.04.11

