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Fig.1 Structural location of the study area
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1
Table 1  Experimental data on the difference in stress variation of Yanhewan district
/
95
C D/ ° I D/ /e
G-2A NRM ~ 220 356.2 27.0 12.6
G-2B NRM ~ 260 338.6 35.4 9.9
12 6 342.7 -59 N76°E
G-2C 100 ~ 260 330.3 38.0 4.
G-2D NRM ~ 260 344.1 37.2 8.1
G-4A 100 ~ 180 11.3 7.3
G-4B NRM ~ 140 29.6 30.2 9.9
46 6 12.1 - 80 N68°E
G-4C NRM ~ 140 349.2 42.9 7.1
G-4D 100 ~ 180 35.9 36.6 3.9
NRM
1820 53 NW 10°
NE 80° 3a 111
NE 75° 3b
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Fig.3  Azimuth of present stress field in eastern Gansu
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120-17 ]
160 ~ 170 m 85° ~ 90° 2

2 120-17

Table 2 Microseimic monitoring on hydraulic fracturing in well Yan 120-17

/m /m /m /e /m
R 921 ~ 926 81.2 86.6 91.2 17.3
6 905 ~ 911 95.9 84.6 86.1 12.1
4.2
4 8 6
NE 75°
61-23 3
3 8 6
Table 3 Microseimic monitoring on hydraulic fracturing in Longdong district
/m
61-23 8 NE 80° 420
59 ~ 21 8 NE 75° 365
85~22 6 NE 75° 191
87 ~22 6 NE 74° 213
4.3
NE 85° ~ 90° NE 85°
NE 65° ~ 75°
NE 75° NE 50° ~ 60°

NE 75°



250 2009

21

NE 85°
NE 75°

J . 1996 23 4 65~67.
ZHANG Ji-chang TIAN Guo-qing LIU Jian-zhong. A fractal analysis on structural fractures of reservoirs J . Petroleum
Exploration and development 1996 23 4 65~ 67.
J . 1996 20 2 167 ~169.
ZENG Lian-bo. Fracture characteristics of eogene low-permeable reservoirs in Leijia oilfield. Oil & Gas Geology 1996 20
2 167 ~169.

1998 22 2 11~13.
ZENG Lian-bo  TIAN Chong-lu LIU Gang. Characteristics of fracture of sandstone reservoir with low permeability in southern
songliao basin J . Journal of China University of Petroleum 1998 22 2 11 ~13.
J . 2000 21 4 52
~57.
SUN Qing-he HE Xi LI Chang-lu. The effects of microfractures for development the lowest permeability reservoir in water
injection J . Acta Petrolei Sinica 2000 21 4 52 ~57.
J. 2003 38 4 400 ~404.
LIANG Bing WANG Huan-di. Prediction of micro-fracture in reservoir J . Oil Geophysical Prospecting 2003 38 4
400 ~ 404.
l . 2003 22 2 21~24.

ZHANG Li. Characteristics of reservoir fracture and the analysis of stress field in Shanxi-Gansu-Ningxia basin J . Geological
Science and Technology Information 2003 22 2 21 ~24.

J . 2003 24 2 175~
180.
ZHOU Xin-gui DENG Hong-wen CAO Cheng-jie et al. The methods for Quantitative prediction and structural fissures in
reservoirs J . Acta Geoscientia Sinica 2003 24 2 175~ 180.



251

11

12

13

14

15

16

17

18

19

20

21

J . 2003
18 3 398~404.
ZHOU Xin-gui CAO Cheng-jie YUAN Jia-yin. The research actuality and major progresses on the quantitative forecast of
reservoir fractures and hydrocarbon migration law ] . Advance in Earth Sciences 2003 18 3 398 ~ 404.
J . 2004 39 1 11~17.
ZENG Lian-bo. Fissure and its seepage characteristics in low-permeable sandstone reservoir ] . Chinese Journal of Geology

2004 39 1 11~17.

I 2005 11 1 33~42.
XING Zhen-hui  CHENG Lin-song ZHOU Xin-gui et al. Mechanism of natural fracture formation in the upper Paleozoic tight
sand gas reservoirs in the tabamiao area north Ordos basin J . Journal of Geomechanics 2005 11 1 33 ~42.
I 1994 21 6 66~69.
WANG Zhong-mao  HU Jiang-ming. Researching of fracture shapes within the hydraulic fracture J . Petroleum Exploration and
Development 1994 21 6 66 ~69.
I 2002 23 2 64~67.
DING Yun-hong CHEN Zuo ZENG Bin et al. The development well-pattern of low and anisotropic permeability reservoir
J . Acta petrolei sinica 2002 23 2 64 ~67.
1. 2002
25 3 24-~28.
WANG Zhen-duo  WANG Xiao-quan CHEN Yan-dong et al. the knowledge of natural fracture development status for
sandstone reservoir in fracturing transformation J . Drilling & Production Technology 2002 25 3 24 ~28.
I 2003 21 4 486 ~488.
LI Min-he NI Zhen-rong LIAO Jian-de et al. Analysis and application on fracture propagation direction of hydraulic fracturing
J . Xinjiang Geology 2003 21 4 486 ~488.
I 2004 27 1 54~57.
WANG Jiang WANG Yu-ying. The hydraulic fracture direction on the well water cut behavior J . Drilling & Production
Technology 2004 27 1 54~57.
J. 2004
24 4 36-~37.
WANG Xiao-quan WANG Zhen-duo LEl Qun et al. comparison of mini-fracturing and main-fracturing and the fracture

vertically extending law J . Natural Gas Industry 2004 24 4 36 ~37.

I 2000 7 3 26~29.
LI Yu-xi XIAO Shu-mei. Relationship between reservoir in situ and fractured fractures J . Special Oil & Gas Reservoirs
2000 7 3 26~29.
] 1994 16 2 195~

203.
HUANG Yu-rui XU Zhong-huai GAO A-jia et al. Utilization of well bore failure to researching the tectonic stress field in
Zhongyuan oilfield J . Acta seismologica sinica 1994 16 2 195~203.
I 1999 21 5 495~501.

XU Zhong-huai XU Guo-qing WU Shao-wu. Modern stress field and generating mechanism in Donghai district J . Acta
seismologica sinica 1999 21 5 495~ 501.

] 2003 27 4 302~304 308.
YAN Jin-mei XIONG Xiao-yun WANG Xiu-gin et al. Applications of dip log in Erlian district J . Well Log Technology
2003 27 4 302~304 308.

] 1998 25 3 91~93.

ZENG Lian-bo TIAN Chong-lu. Tectonic stress oil fields and the development of low permeability oil field J . Petroleum
Exploration and Development 1998 25 3 91 ~93.



252 2009

COUPLED RELATIONSHIP BETWEEN CREATED AND
NATURAL FRACTURES AND ITS
IMPLICATION TO DEVELOPMENT

WAN Xiao-long' GAO Chun-ning2 WANG Yong-kang' ZHANG Zhen-hong2
YAN Hai-long' AN Ming-sheng'
1. Super-low Permeability Reservoir Development Department  Changging Oilfield Company  Petrochina  Xi‘an 710021  China
2. Research Institute of Exploration and Development  Changging Oilfield Company — Petrochina  Xi’an 710021  China

Abstract According to outcrops formation microscanner logging FMI paleomagnetism oriented
cores and stress variation difference experiment a close study has been made on the natural fractures of
super-lower permeability reservoirs in the Yanchang Formation of the Ordos basin and in combination
with microseismic monitoring technique an analysis carried out on the relationships between created
fractures and earth stress and natural fractures. The results show a good coupling between created
fractures and natural fractures. In northern Shaanxi the well-developed natural fractures and
heterogeneity of rocks lead the created fractures to stretch mainly along the natural fractures. In eastern
Gansu however the natural fractures are poorly developed and the crushed fractures are controlled by
present stress field. Therefore in well pattern arrangement of super-low permeability reservoirs our
attention should be paid not only to the growth degree of the natural fractures but also to the orientation of
natural fractures and their relation with the present stress field.

Key words natural fracture created fracture stress field coupled relationship  development

implication





