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Transient pressure analysis of infinite conductivity fractured wells for shale gas
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Abstract: Although recoverable resources of shale gas are very abundant in China, very low or even no natural productivity can be
obtained for most of the wells in shale gas reservoirs, and productivity will be available only when some stimulation measures are
taken during the shale gas development. Therefore, based on a study on the fracturing of conventional gas reservoirs, in view of the
characteristics of pressure drawdown, desorption, diffusion, and fluid flow during the output of shale gases, we start from the filt ra
tion theory and adopt the Quasi steady state Fick diffusion according to the point source function method, to study the single phase
flow of shale gases in the matrix and fractures. Based on the above, we set up an evaluation model on the infinite conductivity frac
tured well of shale gas reservoirs, to discuss the influences of parameters, such as adsorption coefficient, fracture storage coefficient,
and cross flow coefficient on the pressure performance and analyze the dynamic characteristics of the fractured wells in shale gas res-
ervoirs together with some estimation methods of parameters. As a result, the problem of indeterminable dynamic parameters of
shale gas reservoirs is thus resolved and typical curves of fractured wells in shale gas reservoirs are drawn for the first time. T his
study will provide technical support for the high efficiency development of shale gas reservoirs.

Key words: shale gas, fractured well, infinite conductivity fracture, adsorption coefficient, analysis, diffusion, mathematical model
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Abstract: Due to ultra low permeability and various states of gas occurrence, shale gas reservoirs require a large fracture network to
maximize well performance. In shale reservoirs, where complex network structures in multiple planes are created, the concepts of
single fracture half length and conductivity are insufficient to describe stimulation performance. Based on an analysis of lithologic,
petrophysical, mechanical properties, and natural fractures of shale gas reservoirs in the USA, this paper introduces w hat is the con-
cept of using stimulated reservoir volume (SRV) as a crrelation parameter for well performance and summarizes how the SRV frac
turing methods affects production acceleration and ultimate recovery of vertical and horizontal shale gas wells. From American field

practices, we learn that the SRV can not only accelerate - the early stage productivity but maintain steady, production of the ultralow-
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permeability shale gas reservoirs. Moreover, we suggest that key projects on the adaptability of SRV fracturing, optimal fracture de
sign and operation, post frac monitoring and assessment should be performed respectively in the marine facies and continental facies
shale gas development.
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Abstract: Shale gas wells can obtain favorable production only after reservoir stimulation due to their small porosity and low permea
bility of shale gas reservoirs. At present, hydraulic fracturing is one of the core technologies commonly used in shale gas develop-
ment. Based on an analysis of the principle of hydraulic fracturing technology in shale gas development and its field practices in other
countries, this paper analyzes the characteristics and applicability of a variety of hydraulic fracturing technologies, which include
multf stage fracturing, water fracturing, hydrojet fracturing, refracturing, and simultaneous fracturing. This paper also discusses
the roles of natural fracture systems and fracturing fluid preparation in hydraulic fracturing. M oreover, it is suggested from studies
that shale gas exploration and development in China should start from refracturing in old wells and hydraulic fracturing in new wells
at present. Through a review on the data of many old wells in the southern and southwestern Sichuan Basin, it is concluded that the
old wells with shale gas shows can be fractured by modern hydraulic fracturing; from foreign experiences, nitrogen foam fracturing
can be used for the exploratory shallow wells or those with favorable pay zones as deep as less than 1500 m; while water fracturing
can be used for the wells with pay zones as deep as 1500- 3000 m; but no further development will be taken into consideration for
those wells with pay zones as deep as more than 3000 m.
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