Accepted Manuscript

Discrete fracture model with multi-field coupling transport for shale gas reservoirs

Cheng Cao, Qianping Zhao, Chao Gao, Jianbo Sun, Jie Xu, Peng Zhang, Liang
Zhang

PII: S0920-4105(17)30649-6

DOI: 10.1016/j.petrol.2017.08.033

Reference: PETROL 4196

To appearin:  Journal of Petroleum Science and Engineering

Received Date: 20 April 2017
Revised Date: 25 July 2017
Accepted Date: 12 August 2017

JOURNAL OF
°  PETROLEUM
SCIENCE &
ENGINEERING

An intemational journal
devoted to Integrated reservoir studies

Please cite this article as: Cao, C., Zhao, Q., Gao, C., Sun, J., Xu, J., Zhang, P., Zhang, L., Discrete
fracture model with multi-field coupling transport for shale gas reservoirs, Journal of Petroleum Science

and Engineering (2017), doi: 10.1016/j.petrol.2017.08.033.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all

legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.petrol.2017.08.033

© 00 N O 0o~ W N

NN NNRRRRRRIRLERR R
W NEFPOOOWNOOOUMNOWNDNDIEPRERO

N NN
(o) ¢} BN

N N N
O 00 ~

A DA DA DB W W WWWWWWWW
W NP OO o0o~NOO O M~ WDNPEFL O
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Abstract

In order to characterize the influence of fracturesltiple fields, and the differences between niganatter and
inorganic matter on the transport of shale gasemlted coefficient is used to couple the transitiiffusion model
and Knudsen diffusion model to establish a perntiéabnodel of gas diffusion that is suitable foryaKnudsen
number. A gas flow model is established for organatter considering diffusion, matrix shrinkageess sensitivity,
and adsorption layer thickness; likewise, a gaw floodel is established for inorganic matter corraidediffusion
and stress sensitivity. On this basis, the matick i the discrete fracture model is further siNdetbd into an organic
matter grid and an inorganic matter grid, and tlade€kin finite element method is used to solvedtserete fracture
model. The reliability of the established discriztecture model is verified by comparing the progbseodel to the
BACA discrete fracture model. For validation, alstgas well in the Yanan field in the Ordos basisimulated using
the proposed model. The results show that thetaffediffusion and matrix shrinkage on productiande ignored,
but stress sensitivity and adsorption layer thickngave a moderate influence on production. Furtbes, neglecting
the differences between organic matter and inocgardtter leads to errors. The errors are largemvthere is less
organic content or when the porosity ratio or pdieameter ratio are smaller. If hydraulic fracturiggnerates a larger
number of fractures in the shale with relativelpér half-lengths and bigger apertures, the pribolucstabilization
effects and the ultimate recovery rate will impro¥®r the shale gas well in the case study, thmditerror is
approximately 74% if the dual-porosity model isdisleut the fitting error decreases to less thanif2¥%e proposed
discrete fracture model is used.
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1. Introduction
In recent years, the shale gas industry has btwefitom great breakthroughs and grown rapidlyhm Wnited

States and throughout the world, but it lacks keydpction prediction technology for guiding the dimpment of
shale gas. Numerical simulation methods are a wepprtant tool for the prediction of oil and ga®guction. At

present, the double medium model is largely appiredhale gas reservoir numerical simulations. Bugt]

established the double medium model for shale gaservoir by considering desorption, diffusion, dtaw of

single-phase gas in matrix pores and Darcy flowgss—water two-phase flow in fractures. Yan ef2aB] presented a
new model that extended the double medium model beyond double model, wherein the shale pore rsyige
divided into organic matter, inorganic matter, aadural fractures. Yao et al. [4] presented a duadium model that
considers viscous flow, Knudsen diffusion, and rooler diffusion in fractures and Kalantari-Dahafjiproposed a
numerical simulation method for shale gas baseBdipse (Schlumberger); in this software, the masifurther cut
into matrix sub-grids to describe the flow exchaggirom the matrix to fractures, and fracturingrisdeled using the
local logarithm encryption grid. Zhang et al. [@b@ used Eclipse to perform numerical simulatiofissiaged
fracturing horizontal wells. Though these models sanulate fractured shale gas reservoirs, allbased on the
double medium model, but for actual shale gas veser fractures do not exist in any one area, Wwhiertainly

exaggerates the role of fractures. Furthermore frdure orientation is related to the directidnttee grid in the
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