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Experimental study of establishing the effective driving
pressure system in ultra-low permeability reservoir

Yang Zhengming' Zhang Yapu' Zheng Xingfan2 Liu Xuewei' Zhang
Yingzhi’
(1.Petrochina Research Institute of Petroleum Exploration & Development,Langfang Branch, Langfang,

065007; 2.Petrochina Exploration & Production Company,Beijing, 100007; 3. Qingxin Oilfield
Development co., LTD,Daqing,151400)

Abstract: In recent ten years, ultra-low permeability reserves occupy a very large proportion in the proved

and undeveloped reserves in China. More and more ultra-low permeability reservoir have been put into develo-
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pment. But due to bad reservoir property and weak weak percolating ability in the ultra-low permeability
reservoirs, the water injection pressure increases continuously in water flooding. Water flooding is difficult to
establish the effective driving pressure system.The present well pattern optimization method is unable to
evaluate whether ultra-low permeability reservoirs have established effective driving water injection.In this
paper, using the physical simulation experimental technology of high pressure large-scale outcrops model, the
influence on effective driving of ultra-low permeability reservoirs under the different factors(such as
permeability, well-patten type, distance between two rows, fracturing size, and production pressure difference,
et. al) has been analyzed. On this basis, the effective driving comprehensive evaluation coefficient is put
forward.Combining with actual ultra-low permeability oilfield development, this paper determine the limit of
the effective driving comprehensive evaluation coefficient, form a ultra-low permeability reservoir effective
driving evaluation method. This method has successfully applied to two block of Petro-China.

Key words: ultra-low permeability reservoir; physical simulation; effective development; water flooding;

coefficient
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Physical simulation and seepage flow of dynamic fractures
in extra-low permeability / tight oil reservoirs

Xiao Pufu! Wang Xuewu’ Yang Zhengming® Liu Xuewei’® Xiao Hanmin’
g g gming

(1.Institute of Seepage Flow Fluid Mechanics, Chinese Academy of Sciences, Langfang, 065007;
2.PetroChina Research Institute of Petroleum & Development, Langfang Branch, Langfang, 065007)

Abstract: After fracturing in extra-low permeability / tight oil reservoirs, when the injection pressure rises to a
certain value, the micro fracture extension lead to developing dynamic fractures. In order to study dynamic
fracture open pressure in the process of water injection, and the influence on seepage flow rule, with long 8
reservoir cores in ordos basin as an example, through the triaxial stress system, combined with field data to
carry out the physical simulation experiment, put forward a method of measuring dynamic fractures open

pressure. Further, with oil-water relative permeability experiments, get a different dynamic seepage flow

HEmH: FERMAEKRED (20162X05013-001) Fl+ E A KRS F 2 7 B AR BOGRS (2014B-1203) «
PEA R MANR, 1987 4E4E, B, Wb, 32N SEB /B0 i i 2 55 1E KB FHLEL (0 A X 90 L4F, Email:xiao
love99@qq.com.
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variation rule of fracture development degree, and proposes the corresponding range of dynamic fractures
open pressure. The results show that the dynamic fractured core, with the increase of injection pressure,
permeability curve appear to remain stable and then speed increasing, permeability curve change appears a
turning point, and penetration fracture core is characterized by linear increase. With the increase of dynamic
fracture open degree, irreducible water saturation is reduced, the recovery shows a trend of decrease after the
first increase.

Key words: tight oil reservoirs; dynamic fractures; fracture open pressure ; artificial fracture; seepage flow
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