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Practice of geology—engineering integration development of Shuaiduo Qilfield with
complex fault in Subei Basin

TANG Jianxin, QIAN Kun, TANG Renxuan

(Taizhou Oil Production Plant, Sinopec East China Oil and Gas Company, Taizhou, Jiangsu 225300, China)

Abstract: The reservoir of the Ed' in Shuaiduo Oilfield in Subei Basin is a complex fault block reservoir with medium and high
permeability. Both natural water and artifical water are used in the water flooding here. After put into production, some wells have
high initial production, and rapid rise in water cut. The injected water bursts in one direction, and the difference in water
absorption between layers is large. Some injection and production well groups on the plane have no response. The contradictions
between the layers and the plane development are prominent. In view of the development contradictions of different fault blocks
and oil layers, the concept of geology—engineering integration has been introduced to strengthen the basic geological research, re—
understand and implement the main structure, and then, formulate and implement intensification adjustment plans. The study of
micro structure and remaining oil distribution is strengthened, and the injection—production well pattern is improved for the high
water—cut fault blocks. At the same time, the research and application of a series of supporting technology such as water blocking
and layered water injection suitable for Shuaiduo reservoir are also carried out. Due to the development and adjustment in recent
years, the production of the oilfield keeps increasing and is stable. The annual output is above 6x10* t for eight consecutive years,
the average annual output is 8.8 X 10" t, the oil recovery rate is 2.2 %, the average water cut rise rate is 2.33 %, the reserve
controlled by water flooding reaches 366.2x10" t, the degree of water drive control is 86.7 %, the reserve for water drive is 363x10*
t, and the degree of water drive is 86 %. The practical experience of the concept of geology—engineering integration in tapping the
potential of remaining oil in the Shuiduo Oilfield has a good reference significance for other similar oil reservoirs.

Key words: complex fault, geology—engineering integration, residual oil, in—depth profile modification and flooding, Shuaiduo
Oilfield, Subei Basin
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Table 1 Reservoir sensitivity test of Dainan Formation
in Shuaiduo QOilfield of Subei Basin
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Fig. 1 Comparison of top structure of Dainan I Oil Formation of Shuaiduo Oilfield in Subei Basin before and after update
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Fig. 2 Time-varying permeability prediction model of Dainan formation reservoir in Shuaiduo Oilfield

il

TR

0.95
! 0.80

0 200m 803A
| I—

_ WElda g

Jis 4

T msot

I3 SRt 8-6 X BRI Axiih 43 Aii
Fig. 3 Remaining oil distribution of Block Shuai—8-6 in

Subei Basin

(i (@034 [E] srahixik (@] hnws i LR FESFE £k (m)

K4 Frdbdiin 8—6 X P -3t #&
Fig. 4  Encrypted well deployment of Block Shuai—8-6 in

Subei Basin

PRI T B, WKk R HUEE KO A
SF3E KT MR K T L R E M3 ok O 2
P A AR E N E O L L L SRV
i, M FURAE B I R AR AR K A A K B
SNV BOR R T EE N 2K o BRIl T B R e |
i RUASE /IS S A 35 U 108 1 3 7 TP 78 A 7 ) M

i1 (h)
b ARV LR 5 i A I K

RS, BRRARIN 255 B K AT BEAE I 3K O
TR AT A, T L B S A T /K e R W K i (9
R DI S N7 5 NS 1 o e RN e s W I B B T
JEE AR K IR Sl o6 R R 3 1T 2 R A L R A
SHVEEARTRER IS . X Rt AL R R
RN EIRE A 45 G 18 385 1 b e 3R AR Ak Fn 3 R 8CR T
Mo 308 3 0 Ui e FE AN [R) Ty K 11 R i
2 A AR S8R (PL) |, 455 WK ) w2 e T
TREEFI R0, U3 T 0 8-9 HHEIK i 1-4 I
PHE O 3-3 IR EEK AN 1-10 H 4 SE R it 5
22 BUR T ARG K SRR T T Ak
Hoi ARG R AR AL e S A, S T4 (OK)
P O IT28 9 (3K D B8 KO E56 AR 1l
K R BOR B 1K SRt e s AR B

I B KT PLER B, 256 K )
T, PR T2 008 I 28 i i 2-1 45 4 11 kA7
PEEIVEL . Bl R W 2 B, R K R
Fr, 2= 1 AR I3 T 18 MPa; U {H B0 ik
715, VAL ) e B RS v T 42 Yo , WK F1 T A I
03t (B S) A8l T IR I R A8 358 )2 1 7R 4% it
R T KR AR

3 W SECR

U HH 2010 4B ATF A LI, BEF IF 221
ANWHEBE , Shior i H 4 B KOG R R
CHRBGI G B, P E 2900 HOT AE e (e
v SRS A LR L TR A R E
AL BT, (7] TR 35 REFEFE 10 M I %



2021 4

382 FEHEAR , 4 IRt IR S 2 i ety Pt o T AR — (R AL R80T K 2R Bl 3
UTNER O
0 20 40 60 80
S 58
~N P(
= B 42
3

a. PR K T

KJ# (m)
b. IS AT SR B

KI5 it b b 21 80 J K ) T K 2 1] i KR e
Fig. 5 Water absorption profile and longitudinal spread after profile control of Well-Shuai—2-1 in Shuaiduo Oilfield of Subei Basin

100
80
S 60
&
¥ 40 —R =02—R =025 R =03
&1 20 - :
— R, =08 —SFRMR
0 20 40 60 80 100

ST (%)
Ve R NIRRT

Ko JpdbaIhAs e il S KRS R R
A2
Fig. 6 Variation curve of water content and recovery degree
of reservoirs in Dainan Formation of Shuaiduo Oilfield in

Subei Basin

Y IREL T AR, IR BT A B BoRR 3 7 4T
S

A S AL 16 11, B K 18 1 YA
K14 1, SR RO 88 (i) I, I8 (3R D 3 (OK)
54 KR R B W I 744 %4 S &
86.7 %o Ml ESE 8 4EAE ™ Bl L 6x10"t, V- YR
B 2.22 %, P E K EFHR 2.33 % ; 1L 6 4F H AR
IR/ T 10 %, T34 H AR I 6.34 %, L5 iB Il
3.4 %, ST T DB AR K 9K R i
K40 % (K 6) . JLAER, IXHR B 5 P s Fr 2Ll
1%, BB 22 29.4 & T0/A0 , 4o IR AL 72 b A2 2= i
T H7KF

1) AR BT BORE B A 3 550 , shi
S5 RRIR A, S R T AR EE | TRAL i e
AR,

2) FESIRSARAL | o0 B A I R ST 1 R

W SR ECT P SR A O £85I BT 5 D

L8PS
3) =L BERY PORB T B AR, LA

PSRBS54 5 2 i e

TR AT K EOR , 5838 T TER RS, S 1T /K IRk fi

R RIS PR

2 % 3 o

[1]  KOVSCEK A R, CASTANIER LM, GERRITSEN M G. Improved
predictability of in—situ—combustion enhanced oil recovery|J].
SPE Reservoir Evaluation & Engineering, 2013, 16(2): 172-182.

(2] FACF . B AWl s 2 K AL SR AL CO. & IR =

RACREHARL. AR T.22,2018,40(5) :654-658.
JIANG  Yongping. Enhanced oil recovery technology of
chemicals & carbon—dioxide combined flooding in high water
cut stage of complex fault block reservoir[J]. Oil Drilling &
Production Technology, 2018, 40(5): 654-658.

[3] LIUJS, DING W L, DAL J S, et al. Quantitative prediction of
lower order faults based on the finite element method: A case
study of the M35 fault block in the western Hanliu fault zone in
the Gaoyou sag, East China[J]. Tectonics, 2018, 37(10): 3479—
3499.

[4] AR ORI ) I KR Z O A5 0. R AG b 5T 5 9 F
%,2015,34(2):69-73.

WANG  Wei. Secondary developing methods for the
waterflooding of Lamadian Oilfield[]J]. Petroleum Geology &
Oilfield Development in Daqing, 2015, 34(2): 69-73.

(5] KMEFD, Bk, AR 45 3 5 T M BRER A K OT & K

BRI P4 R A B, 2003, 25(5) : 46-48.
ZHANG Shengli, HUANG Yongmei, NIU Mingchao, et al.
Tracking optimum development by water injection and achieve
effect in Chengdao Oilfield[J]. Journal of Southwest Petroleum
Institute, 2003, 25(5): 46-48.

(6]  Betffe, oA gk, BRTIW], A5 I3t 2 2 A/ N B et R 7
CO AR R RMCFHA KL, i THL BT R, 2020, 27
(1):152-162.

CHEN Zuhua, WU Gongyi, QIAN Weiming, et al. EOR
technology and application of CO, injection for small complex

fault block reservoirs in Subei Basin[]]. Petroleum Geology and



ESNESIE K|

2021 4

e N v A 1B7 S =0 TR P T B A S B S N A=V 6 o

383

(7]

(8]

91

[10]

[12]

Recovery Efficiency, 2020, 27(1): 152-162.
AR R SR A BRI R S A B ) A
IRV A [J]. VE 26 A7 iR 22440 (A AR BHA ) , 2011, 26
(3):59-61.

Ll Liuren, YUAN Shiyi, HU Yongle.

reasonable ratio of injectors to producers and reasonable

Determination of
pressure maintenance level[J]. Journal of Xi’ an Shiyou
University (Natural Science ), 2011, 26(3): 59-61.

FENIE WA, BRARHE . 223 25 SR A I 7 B B K e
RGPS A L < (BT , 2003, 17(2) : 118-122.
TANG Renxuan, TAN Shihai, LANG Chunyan. An analysis of
liquid production and water cut in commingled multiplezone
producing wells[J]. China Offshore Oil and Gas (Geology),
2003, 17(2): 118-122.

TR, 22K, /N, A5 KBRSt ek 2l R
[J]. Wik < HT, 2014, 21(4) :472-475.
GENG Na, MIAO Feifei, LIU Xiaohong, et al. Calculation
method of reserves producing degree of water flooding[J]. Fault—
Block Oil and Gas Field, 2014, 21(4): 472-475.

TTEHT T e, T AN R P ) A A b B

P —RACARRL]. AR, 2020,25(2) :43-50.

WAN Xuxin, XIE Guanglong,
geology—engineering integration of hard—to—recover reserves in
Shengli Oilfield[J]. China Petroleum Exploration, 2020, 25(2):
43-50.

Y L YT I S N R PSS PV €
T S B B AR —— DA HUR 0 YM32 1 5 e
BN AT, 2017,22(1) : 46-52.

CHANG  Shaoying, ZHU Yongfeng, CAO Peng, et al

Application of geology—engineering integration in high—efficiency

TR T IE T

DING Yugang. Exploration on

remaining oil potential tapping and its results: a case study on
YM32 China
Petroleum Exploration, 2017, 22(1): 46-52.

BACED, RN, £ AR B KPS AR S RIS B 4k
THRZE PR A U, 2018,30(1) : 150-154.
YIN Daiyin, XIANG Junhui, WANG Donggi. Classification of

Fuyang oil reservoir with ultra= low permeability around

dolomite oil reservoirs in Tarim Basin[]].

placanticline of Daging Oilfield[]]. Lithologic Reservoirs, 2018,

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

30(1):150-154.
A SC R . b TR — A S A A T O s BRI
A H Z BT AR, 2017, 22(1) 1 1-5.

HU Wenrui. Geology—engineering integration—a necessary way
to realize profitable exploration and development of complex
reservoirs[J]. China Petroleum Exploration, 2017, 22(1): 1-5.
FAHIR AT INE, S BT 2 R Al 4 A1 5
B RS EARALL]. T H B R ICR 2020, 27(4) : 85-93.
WU Junda, LI Zhiping, SUN Yan, et al. Neural network—based
prediction of remaining oil distribution and optimization of
injection—production parameters[J]. Petroleum Geology and
Recovery Efficiency, 2020, 27(4): 85-93.

AR, JT A, XG4 g o 24 A0 X O IR Z2 AR
BAEARE AR L] A5 U8, 2019, 26(2) 1 121-126.
YUAN Chunhui, WAN Yujin, LIU Xiaohua, at al.

characterization of reservoir heterogeneity in the wellblock X of

Fine

Longwangmiao Formation[J]. Special Oil & Gas Reservoirs,
2019, 26(2): 121-126.

SO MR — R R R R AR BT
R, 2011, 18(1) :51-53.

WEN Hua, SUN Na. A new quantitative description method of

LRI R

gas reservoir heterogeneity[]]. Special Oil & Gas Reservoirs,
2011, 18(1): 51-53.

AHAMADI M A. Connectionist approach estimates gas—oil
relative permeability in petroleum reservoirs: Application to
reservoir simulation[]]. Fuel, 2015, 140: 429-439.

XITAO B Q, FAN J T, DING F. Prediction of relative permeability
of unsaturated porous media based on fractal theory and Monte
Carlo simulation[J]. Energy & Fuels, 2012, 26(11): 6971-6978.
NASVI M C M, RANJITH P G, SANJAYAN J, et al. Sub—and
super—critical carbon dioxide permeability of wellbore materials
under geological sequestration conditions:
study[J]. Energy, 2013, 54(2): 231-239.
ABDELAZIM R. An integrated approach for relative permeability

An experimental

estimation of fractured porous media: Laboratory and numerical
simulation studies[J]. Journal of Petroleum Exploration &

Production Technology, 2016: 1-18.

(/3 FH)





