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Acidizing Technology for Deep Penetration in Main Fault Zone
of Shunbei Oil and Gas Field

LI Xinyong, LI Chunyue, ZHAO Bing, FANG Haoqing, HUANG Yanfei, HU Wenting
(Research Institute of Petroleum Engineering, Sinopec Northwest Oilfield Company, Urumgqi, Xinjiang, 830011, China)

Abstract: Due to fractures developed in the carbonate reservoirs of main fault zones in the Shunbei Oil and Gas
Field, the well wall is prone to sloughing and falling frequently during drilling, and the cuttings in ultra-deep horizontal
well have very difficult flow back, along with serious leakage in some wells. The cuttings accumulation and serious
leakage cause the payzone to be blocked heavily, and this blockage cannot be removed by conventional acidizing
technologies. In fact, they experience great difficulty in keeping stable production. In order to solve the problem, the
team developed a working hypothesis and then tested it. The low-viscosity and quick reaction acid was used in near the
wellbore to create wormholes by rapid diffusion penetrating damage zone, while large amount of high-viscosity acid
was injected to far wellbore zone to create high-conductivity channels. On this basis, a deep penetration acidizing
technology in the main fault zone was developed, featuring “plug removal near wellbore and channeling far from
wellbore” . This technology has been applied to 6 wells, resulting in cumulative oil increment of 16.06x10" t, which
shows great acidizing effects and resolves the problems of payzone blocking near and far from the wellbore. Field
application results showed that the technology could effectively solve the blocking problems of main fault zone in
Shunbei oil and gas field, and provide a reference for acidizing and plug removal of similar carbonate reservoirs at

home and abroad.
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Fig.1 The relationship between skin coefficient and leakage
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Table 1 Test result of formation damage at different mud densities
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Fig.2 Schematic diagram of acidizing technology
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Fig.3 Comparison of filtration rate for different acid solu-
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with acid displacement at 170 “C
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Fig.6 Relationship between displacement and penetration
depth
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Fig.7 ormation porosity field after injecting same volume acid at different displacements
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Fig.8 Formation porosity field at different injection times

WA € FALFAL 15 3 F W, %Ik
8 068.08~8 069.08 m J Bt it H Bl s, Rt e gl
F 289.98 m’ . W K, AT TR ) Bt =
0 MPa, 5 REUAZ T, “ AmME+AA” RitbHER
Witk 62.2 m* . LEAHTIN N, 152 WER LY, BT
FEHLEEE . hE, PR R R E BRI AR &
8, LA 0.3~0.5 m’/min HE&EE A BEERR 130 m’, Bk
A, 2R s el I BE R B R )
B, HE 2 IE 4 3 2.00 m/min, ()5 HIESE ST
F% 30 MPa, Ui W I MREEROR W &5 SRS, 760t T35
£ 7R TR [ PR AT A DL HE R (B 5 3% 5.8 m/min)
VE A S35 i 7 9 4 Hb T A2 IR R 170 m, 7 R IR
T R T G, YA R . R, R
B AT 2 3, BRAL TR TL 8] T 60 m, #1301 H 7™
i 72.8t, AEK, RALHUR B

4 i 5a

1) Al 2 A e 10 e T i R AR O 2K Al

FO A1 T O R AR SR T, B O NI T IR,
P A I A Ko 2 TR S22 BE R oA T R
W2 WA TC L B I TS Yl R R
PR, JCVETE I I f] 5 e A AL R 2 IR 57 s
BRI IE, S0 I R AR

2D)ARM T IR IR IR RO
KB, DA Sigp S TR T2 R O A R R R AT A
S5 T BEAT TSR A, WF S T WL ik R
T W R IR F B R A TR . B I AR, i EOR
PR RO 35, L it DRI I s 45 2 | RO I i
JZ 7 BE A T

3) H AL i < 3 2 RS B R AR
1) A R 1 JEE Ak DR Al 908 15 T 5 3 ok ) O 3
i FE AT B U5 o 0 7 T O 4 2R I 14
fifl b, FE— 2D BT AT XS PR 3% T2

s £ x
References

(1] Tk, koL, 33, 1L i X P FRBRIREE 5 A2 A T P AIE [7].



% 48 K % 2 4

EHFE R HAEETFHEFETERMER

e 87 o

[3]

[4]

[9]

PTTRHE, 2013, 34(5): 89-90.

YAN E, ZHANG Yanhong, HUANG Ying. Characteristics of Or-
dovician carbonate reservoirs in Shunbei Area[J]. Neijiang Science
& Technology, 2013, 34(5): 89-90.

P57 IE. 35 ORI R DR BRI R A Wi (A Ul R T L
S (9. ATl RAR LT, 2018, 39(2): 207-216.

JIAO Fangzheng. Significance and prospect of ultra-deep carbonate
fault-karst reservoirs in Shunbei Area, Tarim Basin[J]. Oil & Gas
Geology, 2018, 39(2): 207-216.

X1, A, SR AP, A B HURSEHUGAL K 4B X 3258 bR
WS SR AL XIS TR R R [T]. S KR,
2018, 39(5): 878-887.

DENG Shang, LI Huili, ZHANG Zhongpei, et al. Characteristics of
differential activities in major strike-slip fault zones and their con-
trol on hydrocarbon enrichment in Shunbei Area and its surround-
ings, Tarim Basin[J]. Oil & Gas Geology, 2018, 39(5): 878-887.
K, B, A, S T IS IR SRR D S e B
[I]. AIMEREEER, 2019, 47(2): 1-8.

ZHANG Ping, JIA Xiaobin, BAI Binzhen, et al. Progress and out-
look on drilling and completion technologies in the Tahe Oilfield[J].
Petroleum Drilling Techniques, 2019, 47(2): 1-8.

EOE, B SO, TEEZ, AR BT M DX R AR A WA A BRI
TSk (). Al SRR U, 2015, 36(3): 347-355.

LU Xinbian, HU Wenge, WANG Yan, et al. Characteristics and de-
velopment practice of fault-karst carbonate reservoirs in Tahe Area,
Tarim Basin[J]. Oil & Gas Geology, 2015, 36(3): 347-355.

JRISC, 2R, G SO, 4. TR B Bl 2 TR R0 A
YERT [0, HF244R, 2011, 27(8): 2339-2348.

ZHOU Wen, LI Xiuhua, JIN Wenhui, et al. The control action of
fault to paleokarst in view of Ordovician reservoir in Tahe Area[J].
Acta Petrologica Sinica, 2011, 27(8): 2339-2348.

I, RV, BRI AR, 45 L 5-8 I 75 51 R 240 HUZ 48 =R
JERETIEA [7]. S 52, 2019, 36(4): 431-436.

FAN Sheng, SONG Bitao, CHEN Zengwei, et al. Technology for
enhancing pressure bearing capacity of fractured Silurian system in
Well Shunbei 5-8[J]. Drilling Fluid & Completion Fluid, 2019,
36(4): 431-436.

IS, B BRI R R A S RS2 B 5 AR [7]. A
SCHHI, 2011, 33(4): 323-331.

ZHALI Xiaoxian. Exploration practice and experience of Tahe giant
oil-and-gas field, Tarim Basin[J]. Petroleum Geology & Experi-
ment, 2011, 33(4): 323-331.

JEUMRE, XILTA, fRhiAng, 56 R IRBRIR EL 7K P 1K I S s
REERRACERHEOA [J]. FFFPH =0, 2019, 26(3): 158-162.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ZHOU Linbo, LIU Honglei, XIE Haonan, et al. Fixed-point acid
fracturing technology in the ultra-deep carbonate Horizontal well[J].
Special Oil & Gas Reservoirs, 2019, 26(3): 158-162.

iy s D, MRER, SRR, A AL I FHBRIRER AR I REE S RE )
SRR [J]. Wbl U, 2019, 26(4): 533-536.

QU Zhanqing, LIN Qiang, GUO Tiankui, et al. Experimental study
on acid fracture conductivity of carbonate rock in Shunbei
Oilfield[J]. Fault-Block Oil & Gas Field, 2019, 26(4): 533-536.

[ B, BRELZE, T SCHE. BikRER & it 2 % ml BRAL R BUR 5 I
BHEIR (1], A EREAR, 2009, 37(5): 121-126.

HHE Chunming, CHEN Hongjun, WANG Wenyao. Diversion acid-
izing used for carbonate reservoir: state-of-the-art and new develop-
ment[J]. Petroleum Drilling Techniques, 2009, 37(5): 121-126.
SHET, Sakfh, ERAE, BB 5 R s B A B KAl
JEZGICRIEN (1] AL T4 AL, 2018(18): 143-144.

CHAO Lumen, SHI Jiwei, WANG Tianzhu, et al. Rate decline ana-
lysis and evaluation to effect of fracturing acidizing for Shunbei 5
well[J]. Chemical Enterprise Management, 2018(18): 143—144.
WHRERE, 2550 h%, BEIECR, 55 BRI E A SR Ik A
PRACHETERAR (). Al IRE R, 2018, 46(5): 90-94.

YANG Qianlong, LI Libiao, TAO Siyu, et al. Chelate acid pulse in-
jection and acidizing stimulation technology for immobilized inject-
ing well string[J]. Petroleum Drilling Techniques, 2018, 46(5):
90-94.

KA, XA UL S T 2R AT (9] A A AR
5 ik, 2016, 36(18): 109-110.

ZHANG Meng, ZHAO Lei. Discussion on the cementing techno-
logy in Shunbei Oil and Gas Field[J]. China Petroleum and Chemic-
al Standard and Quality, 2016, 36(18): 109-110.

AR50, THz, Jker T, 45 AL 1 ¢444.5 mm KARHR F
HR [, AMERERR, 2020, 48(1): 40-45.

ZOU Shugiang, WANG Jianyun, ZHANG Hongwei, et al. ¢444.5
mm long openhole cementing technology for Well SBY-1[J]. Petro-
leum Drilling Techniques, 2020, 48(1): 40-45.

XU, WETAE, £ 220, 45 L S B B 45 R
LR ). AR T2, 2019, 41(2): 130-136.

LIU Biao, PAN Lijuan, WANG Shengming, et al. Casing program
optimization and application of ultradeep wells in Shunbei Oil and
Gas Field[J]. Oil Drilling & Production Technology, 2019, 41(2):
130-136.

GLASBERGEN G, BUIJSE M. Improved acid diversion design us-
ing a placement simulator[R]. SPE 102412, 2006.

[ %4 ALF]


http://dx.doi.org/10.3969/j.issn.1006-1436.2013.05.063
http://dx.doi.org/10.3969/j.issn.1006-1436.2013.05.063
http://dx.doi.org/10.3969/j.issn.1006-1436.2013.05.063
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180503
http://dx.doi.org/10.11743/ogg20180503
http://dx.doi.org/10.11743/ogg20150301
http://dx.doi.org/10.11743/ogg20150301
http://dx.doi.org/10.3969/j.issn.1001-5620.2019.04.006
http://dx.doi.org/10.3969/j.issn.1001-5620.2019.04.006
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1008-4800.2018.18.115
http://dx.doi.org/10.3969/j.issn.1008-4800.2018.18.115
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.11911/syztjs.2020008
http://dx.doi.org/10.11911/syztjs.2020008
http://dx.doi.org/10.11911/syztjs.2020008
http://dx.doi.org/10.13639/j.odpt.2019.02.002
http://dx.doi.org/10.13639/j.odpt.2019.02.002
http://dx.doi.org/10.3969/j.issn.1006-1436.2013.05.063
http://dx.doi.org/10.3969/j.issn.1006-1436.2013.05.063
http://dx.doi.org/10.3969/j.issn.1006-1436.2013.05.063
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180503
http://dx.doi.org/10.11743/ogg20180503
http://dx.doi.org/10.11743/ogg20150301
http://dx.doi.org/10.11743/ogg20150301
http://dx.doi.org/10.3969/j.issn.1001-5620.2019.04.006
http://dx.doi.org/10.3969/j.issn.1001-5620.2019.04.006
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1008-4800.2018.18.115
http://dx.doi.org/10.3969/j.issn.1008-4800.2018.18.115
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.11911/syztjs.2020008
http://dx.doi.org/10.11911/syztjs.2020008
http://dx.doi.org/10.11911/syztjs.2020008
http://dx.doi.org/10.13639/j.odpt.2019.02.002
http://dx.doi.org/10.13639/j.odpt.2019.02.002
http://dx.doi.org/10.3969/j.issn.1006-1436.2013.05.063
http://dx.doi.org/10.3969/j.issn.1006-1436.2013.05.063
http://dx.doi.org/10.3969/j.issn.1006-1436.2013.05.063
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180503
http://dx.doi.org/10.11743/ogg20180503
http://dx.doi.org/10.11743/ogg20150301
http://dx.doi.org/10.11743/ogg20150301
http://dx.doi.org/10.3969/j.issn.1001-5620.2019.04.006
http://dx.doi.org/10.3969/j.issn.1001-5620.2019.04.006
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1001-6112.2011.04.001
http://dx.doi.org/10.3969/j.issn.1008-4800.2018.18.115
http://dx.doi.org/10.3969/j.issn.1008-4800.2018.18.115
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.3969/j.issn.1673-4076.2016.18.055
http://dx.doi.org/10.11911/syztjs.2020008
http://dx.doi.org/10.11911/syztjs.2020008
http://dx.doi.org/10.11911/syztjs.2020008
http://dx.doi.org/10.13639/j.odpt.2019.02.002
http://dx.doi.org/10.13639/j.odpt.2019.02.002

