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Analysis on influencing factors of fracturing effect in Bin 425 block based on grey correlation
method
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China

Abstract: In the early development stage of the Bin 425 block of Shengli Oilfield, the production of a single well did not increase
significantly after fracturing, and the production difference of the oil wells in spouting period and in swabbing period was very small. In
order to improve the fracturing measures in the next step, the gray correlation method is applied to analyze the main control factors of
the single well production from the two aspects of geological and engineering factors that affect the fracturing effect of the oil well,
combining with the production data of the single well in the block. According to the weight, the ranking of the factors affecting the
productivity of a single well is given. The results show that the displacement, sanding intensity, net thickness of the pay zone and
porosity have a greater impact on the production after fracturing. In the design of fracturing scheme, the reconstruction scale should be
reasonably adjusted in the zone where the fracture height can be controlled, the sand adding intensity and construction displacement
should be increased, and the reconstruction volume should be increased to ensure the long-term conductivity of the fracture. The
research results of grey correlation method in the analysis of influencing factors of fracturing effect in Bin 425 block provide a basis for
the optimization of fracturing parameters and development scheme in low permeability reservoir.

Keywords: Bin 425 block; low permeability reservoir; fracturing effect; oil well production; influencing factors; grey correlation
method ; sand adding intensity
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Table 1 Statistical results of various factors for single well in Bin 425 block

fLBE/ BiER/ K AR, bt/ Eilavg IwsRE, PR/ Wt/ Y4

% mD TFE /% m m’ (ms'minfl) (m3~m71) % m’ (t'dfl)
10. 77 2.92 78.18 7.0 16.0 3.2 2.3 39.0 146. 6 7.0
14.24 38.89 81.52 16.2 23.0 3.8 1.4 26. 1 192.3 2.8
23.98 1083. 49 68.71 4.8 14.5 4.0 3.0 16. 4 168.9 4.6
19. 45 43.73 44.45 6.0 27.0 4.5 4.5 27.3 208.9 6.8
13.61 124. 81 66. 47 7.0 20.0 3.5 2.9 34.1 134.5 5.2
15.37 28.61 73.55 11.2 30.0 4.0 2.7 27.7 223.5 1.6
15.39 14. 63 61.90 5.2 30.0 4.2 5.8 29.2 213.7 4.0
14.71 56. 27 57. 44 10.9 52.0 4.5 4.8 31.3 349.5 3.5
12. 46 10. 86 78. 54 6.6 20.0 3.5 3.0 29.7 146. 4 5.6
14. 88 18. 87 58.07 5.1 20.0 3.2 3.9 25.0 160. 6 6.2
11. 62 21.94 75.08 5.3 32.0 4.0 6.0 25.9 238.3 4.8
11. 02 8.53 18.85 5.2 16.0 4.5 3.1 9.4 193.4 4.0
13.76 16. 19 66. 65 8.8 20.0 4.0 2.3 22.8 181.8 4.7
14. 60 19.53 55. 80 6.0 22.0 4.0 3.7 25.8 211.8 8.2
12.07 34.78 76. 60 8.0 40.0 4.5 5.0 28.4 282.8 6.1

8.75 19. 02 79.90 7.8 23.0 4.0 2.9 25.2 199. 4 4.6
15. 80 45.05 69. 05 10.2 28.0 4.0 2.7 28.0 207. 4 1.5
13.55 32.01 67.85 17.0 64. 1 6.0 3.8 25.1 154.4 8.7
15.15 49. 10 61.50 9.0 36.0 4.3 4.0 28.9 280.7 4.9
18.53 65.48 48.96 4.0 14.9 4.6 3.7 19.2 179.5 8.2
11. 84 49.92 74.93 31.0 32.0 5.3 2.4 26.6 315.5 5.1
12.85 1. 68 75.65 10.2 48.0 4.8 4.7 31.0 332.5 2.4
10.75 34. 06 78. 54 22.9 66.0 5.0 2.9 26.3 522.1 3.8
11.55 80. 65 69.75 10. 6 42.0 4.0 4.0 28.4 295.5 4.0
15.35 50.92 70. 50 12.3 45.0 4.0 3.7 25.2 366.7 5.1
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Continued Table 1
FLERBE/ BB/ K FRRE R, b/ Het/ IR, SRS/ Wi/ JEJa =t/
% mD AL/ % m m> (m* min™")  (m*-m™) % m? (t-d7")
15. 10 12.21 67.02 7.9 24.0 3.5 3.0 33.2 164.0 7.0
12.00 20. 30 70. 50 12.8 25.5 3.8 2.0 29.9 196. 1 10.0
14. 12 16. 36 67. 14 23.4 102.0 8.0 4.4 36.0 641. 1 6.2
13.03 21. 64 72.74 5.9 24.0 3.8 4.1 23.5 174. 1 4.8
12.75 21.45 71.95 7.1 22.0 4.5 3.1 20. 4 220.8 5.8
5.88 5. 66 77.51 6.1 23.5 4.0 3.9 22.7 180.9 3.6
11.70 31.94 65. 10 3.3 8.0 3.3 2.4 23.4 91.7 3.6
13.55 4.54 70. 62 8.3 19.0 4.5 2.3 30.5 154.8 1.3
11. 40 43. 44 81.25 9.2 38.0 5.0 4.1 22.3 300. 4 7.5
10. 85 25.53 82.90 30.0 36.0 4.7 4.5 26.4 283.4 12.0
13.04 28.31 69. 42 7.3 25.0 4.0 3.4 25.5 180. 3 10.7
9.70 7.12 67.90 12.4 16.7 4.5 1.3 21.0 218.7 5.2
11. 00 22.06 65. 81 10. 1 46.0 4.2 4.6 27.8 334.9 6.7
9.83 2.23 84. 04 6.0 12.0 4.0 2.0 18.2 163. 1 1.8
14.70 22.49 55.78 4.6 20.0 3.8 4.3 21.4 167.0 1.4
16.45 53.40 65. 45 12.0 38.0 4.0 3.2 31.7 234.2 12.2
14.33 30. 20 52.95 7.8 12.0 3.0 1.5 35.0 98.0 4.1
6. 85 18. 40 77.95 37.7 41.5 4.8 1.1 23.0 330.3 9.8
12.20 20.20 69. 65 11.0 39.0 4.2 3.5 22.5 336.9 5.8
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Table 2 Grey correlation degree of parameters and
its weight calculation results

S8 MRS KESCEEE L
LB ) 0. 953 004 0. 124 121
BiER @ 0. 868 707 0.113 142

KM (©) 0.721 801 0. 094 009
R @ 0.970 234 0. 126 365
b i ® 0.877 773 0.114 323
Hef= © 0. 985 877 0. 128 403
e @ 0.982 77 0. 127 998
SEYRD 0. 884 097 0. 115 147

Wi ©) 0.433 737 0. 056 491
B PHEA TR/
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Fig.1 Weight distribution of parameters
( Taking 44 wells as samples)
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Table 3 Calculation results of 4 sand formations

i ZH FLEREE BIER SKEAE AREE it Hii SR SEHEPLE i
I YRERS S 0.951 0.770 0.772 0. 958 0. 882 0.992 0. 990 0. 905 0. 452
A E 0.123 0.100 0.100 0.124 0.114 0.129 0.128 0.118 0. 058
1 YREP SIS 0. 947 0. 864 0. 694 0. 966 0. 861 0. 985 0. 983 0. 868 0. 396
WE 0.125 0.114 0. 091 0.127 0.113 0.130 0.129 0.114 0. 052
n TR AT 0. 949 0.913 0. 680 0.975 0.873 0.981 0.979 0. 872 0.397
A E 0.124 0.119 0. 089 0.127 0.114 0.128 0.128 0.114 0. 052
W YREE Q354 0. 949 0. 865 0. 627 0. 952 0. 865 0.977 0. 968 0. 852 0.362
AN 0.127 0.116 0. 084 0.128 0.116 0.131 0. 130 0.114 0. 048
0.16 0.16
0.14 0.14
0.12 0.12
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Fig.2 Weight distribution of parameters of 4 sand formations



$30% 1

Tz AR BT IR ICIRIE IS 425 X HUR R K 2 4 it 77

W 2 7R, 25 B0 4 IR 8 SR I 73 B 45 R AR
— 3, B ALBUE AR R AR A
BER o B LB RE T 2505 BE RE A8 18 30 - X I
HUE R IERD 5 FL U B B A8, 73 AE T 3
T HER: ISR BE A 3 o RE RS A1 2808 iU 2 R EE 1)
2 R R IR BE T

AL LA AT BT 425 K LR JE B4
A AR R B BT 2R AF TR, DRy it — 20 B o T SRR
FZ477 BT 7Rt T s RV ETR T, S
] BEAY b e It TR b e

3 #Ait

(1) AR 425 DXCH T 2400 T 47 A, 456 Ui
SR TARSEL, S A2 1 9 Fol 52 0 it s 245K
RO R . FLB R B R, SOK IR, 77 )2
ARIRIE Wb, it TR &, Inwb o B2, 7 45 ab Lt AT
W

(2) FIHTIR A5 ST 43 B 7 %, THIRL T 2% 52 Wil [A]
RGP R A8 G I BE | I X H 5 i A i AT
HEY o &2 00 LR 2 R B /NI AR R - HF £
INEPSRE A BUREE LB IR 1 b i B85
B EIRMFNE WA o RS IR A3 A 5 1k 1) B
AR AT 425 IXHRAIR i 2 2407 R A3 I
[ E7i 8

(3) KA Ik A 4 R R W LB A AL
JE R HERFUMEPIRE 4 AN EE W R E S A
B, R, 78 2407 R BT I, i AR 40 it
JEHZE BB A )12 S8R A S FLAT R EE
PRI TEGNI] b o5 KRR 2 B )2 & O Hofe 4%
e T DA 1) J2 B B R B0 MRS 4 s b 5
JE R A o, 398 R s AR PRIE 2L 48 1 KU
WAETT .

BT - A B A i B G AR e A DA T E R R 8] AT BT 4R A
#3F 52 R BRI & B K AR MR R TR AR
RESFHEERBOER LH,

S% 0k

(1] 280, R0 W 2R, 55 S0 K ) e ZRRCR I R R 43
HMr——LUR R ARLE F11- 111 Wb b =T 69587 1 A 451
(I, VAT~ Be 4 ( A SRR , 2002, 17(5) -
28-31.

LI Xuan, SU Jingbao, XIE Xiangdong, et al. Analysis of
the factors affecting the result of hydraulic fracturing-Taking
S, reservoir of F11-111 block as an example [ J]. Journal

of Xi"an Petroleum Institute ( Natural Science Edition) ,

2002,17(5) :28-31.

[2] FEDR, A K 5008, . BT R 2 BR 20K

R HRRCE B R ZSCRIEN 7 [T ] ORI, 2019,
28(2):14-19.
JIANG Guobin, CAI Qing, YANG Jinghai, et al. Fracturing
effect evaluation method based on flowback data of horizontal
well with large-scale multi-stage fracturing [ J]. Well
Testing, 2019,28(2) :14-19.

(3] U, 5O, S8 . X R Beib i il )2 1 7K g
SO AR TIIRS T %K ,2020,43(1) :64-70.
LU Cong, MA Li, GUO Jianchun. A novel technology of
hydraulic fracturing for massive glutenite reservoirs [ J].
Natural Gas Exploration and Development, 2020,43(1) .
64-70.

(4] Jesg. PRI BURRBCR WA R 0T [J]. K
SRR S TT % ,2013,36(2) :57-60.

LONG Xue. Factors influencing staged fracturing of
horizontal wells in Western Sichuan basin [ J]. Natural Gas
Exploration and Development, 2013,36(2) :57-60.

[5] KA. PO K 7 Hb X DA S R AR R i B &

ST B RS [)]. EIRFH A B w4l ( H AR
) ,2017,19(3) :1-6.
ZHENG Jie. Analysis and solutions about influential
parameters for hydraulic fracturing in Changning shale gas
reservoirs in Sichuan basin [ J]. Journal of Chongging
University of Science and Technology ( Natural Sciences
Edition) , 2017,19(3) :1-6.

[6] ik, AR 2 bk, A5, TR S UE it PPN O e 77

ELI]. ArilheAaR,2013,34(5) :938-946.
YANG Chao, LI Yanlan, HAN Jie, et al. Quantitative
evaluation and screening method for gas assisted gravity
drainage reservoirs [ J]. Acta Petrolei Sinica, 2013, 34
(5) :938-946.

(7] skamag), mhakam. G AR X AZ FOCIR B 40 ik i 5

M S R AR [ )], AR S T %, 1998,
25(2):73-74.
ZHANG Yingchao, SHI Zhigiang. Determining the weight
of factors affecting oil and gas productions by grey relative
variation correlativity analysis [ J]. Petroleum Exploration
and Development, 1998,25(2) .:73-74.

(81 XUp2. W R A5 IR IE 0 B S U T KRR X 1 2
JEPRERE M R [ J]. AR, 2014,23(2) ( 18-20.
LIU Erhu. Application of gray correlation method to analyze
capacity factor of the Zichang Eastern Mountain2 gas
sub-layer in Yanchang gas field [J]. Well Testing, 2014,
23(2) :18-20.

(0] SEA A A, S5, JE S AT R P
FOFJ]. HiRT2,2005,28(2) :25-27.

GUO Jianchun, WU Jianfa, ZHAO Jinzhou, et al. A grey

correlation analysis method for choosing the candidate wells



78

W 2.4 w4

2021 2 H

[10]

[11]

(12]

[13]

[14]

[15]

in fracturing [ J]. Drilling & Production Technology,

2005,28(2) :25-27.
TR, FEHEV] AR, 5. KGR 07 R
FERERMRIR R [J]. FIRBHE B (A ARHERR)
2011,13(1) :64-66.
MAO Hu, LI Yongming, GUO Jianchun, et al. Influential
factors of productivity after fracturing with gray correlation
method [ J]. Journal of Chongqing University of Science
and Technology ( Natural Sciences Edition), 2011, 13
(1) .64-66.
o R, BRI, B, AL TR (B OC IR Ik IR S
OB BRI N 2R T [ T] . PEAE RS2 4 ( A 2R
REER) ,2014,44(4) :603-609.
QU Zhanging, HUANG Desheng, MAO Dengzhou, et al.
The influencing factors of fracturing effects in low
permeability gas reservoir with gray correlation method
[1].
Edition) , 2014,44(4) :603-609.
. B MEK P R TR ROBCR 5 R R S A
[1]. BFma e, 2015,22(2) - 126—-128.

WANG Rui. Analysis on influential factors for volumetric

Journal of Northwest University ( Natural Science

fracturing effects in horizontal well in tight reservoir [ J].
Special Oil & Gas Reservoirs, 2015,22(2) ;126-128.
BEVL IR, JH A5 SR RS, B € DG HR B AT A ™ IR
SO PRI 2 43 B B 08 T AR 1 il R T A A vy [T ]
B 92 5N, 2016,46(18) 1 115-121.

XUE Jianglong, ZHOU Zhijun, XIN Linpeng. Analyze
influence factor of low-yield low-efficiency oil well with
grey relational degree and build measure effect enhanced
production of oil prediction model [ J]. Mathematics in
Practice and Theory, 2016,46(18) :115-121.

LU C, MA L, LI Z, et al. A novel hydraulic fracturing
method based on the coupled CFD-DEM numerical
simulation study [ J ]. 2020, 10
(9) :3027-3039.

PR, R S AF. R AL BN U O A8 B
SRR ], KRR, 2019,39(10) :59-67.
LU Cong, MA Li, GUO Jianchun, Effect of
acidizing treatment on microstructures and mechanical

properties of shale [J]. Natural Gas Industry, 2019, 39

Applied Sciences,

et al.

[16]

[18]

[19]

[20]

(10) :59-67.

TREA BRI A, F 5, 5. 1 LR IRB BRI R A
JEFRALSCR 23 B (1], <R, 2019, 28 (1)
67-71.

ZHANG Hongyou, CHEN Xiaoqi, WANG Meinan, et al.
Acidification effect of offshore ultra-low permeability
[ J]. Well Testing, 2019, 28

carbonate reservoir

(1):67-71.

AEE. AP S 1) TR 2 B0 1R BRI 3R G A
[J]. AR, 2019,28(4) :32-37.

SHI Ying. Analysis of influencing factors on volume of
network fracturing stimulation in Yushulin Oilfield [ J].
Well Testing, 2019,28(4) :32-37.
EEH, B, BT, 5. 2 ERECR T
JPELT]. AOFI, 2010,19(5) 44-47.

WANG Yuhai, WANG Qinghong, YAN Guifang, et al.
Evaluation method of fracturing effect for coal-bed gas
wells [ J]. Well Testing, 2010,19(5) ;44-47.

AT KB, /NS AF RSB B R R U R
RE LS HOR OB (], < OF, 2015, 24
(1):34-37.

JI Wei, ZHANG Yuchao, SHI Xiaoliang, et al. Gray
correlation analysis of main control parameters for
productivity to volume fractured well in low permeability
oil reservoir [ J]. Well Testing, 2015,24(1) :34-37.
HJE. BRI DX B GO SRR 5E TR 6 SR T B 1™
BEPF L LT]. IR, 2018,27(4) 1 73-78.
XIAO Han. Production evaluation method based on grey

correlation analysis for shale gas horizontal wells in
Weiyuan block [ J]. Well Testing, 2018,27(4) ;73-78.

it HEE

E—EBE N T, 5, 1971 4, w9 TR, 2005
AERL T E A RS (R ) SR TR Ll , B BN
Rl H2 AR W FE AR BT AR, AL S 0546 - 8222699,
18615987167 ; Email ; wangyunchuan. slyt@ sinopec. com, i {5
Mok AR AR E T 2R 8 DX R B 57 5 JEE AL T 5 Tl <
HRIT AT IR = BB Y : 257000,



