Accepted Manuscript '! ssssss -

Research papers

A general analytical method for transient flow rate with the stress-sensitive ef-

fect
Junjie Ren, Ping Guo

PII:
DOI:
Reference:

To appear in:
Received Date:

Revised Date:
Accepted Date:

. JOURNAL OF
\H YDROLOGY

S50022-1694(18)30615-2
https://doi.org/10.1016/j.jhydrol.2018.08.019
HYDROL 23033

Journal of Hydrology

20 May 2018
29 June 2018
7 August 2018

Please cite this article as: Ren, J., Guo, P., A general analytical method for transient flow rate with the stress-sensitive
effect, Journal of Hydrology (2018), doi: https://doi.org/10.1016/j.jhydrol.2018.08.019

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.


https://doi.org/10.1016/j.jhydrol.2018.08.019
https://doi.org/10.1016/j.jhydrol.2018.08.019

A general analytical method for transient flow rate with the
stress-sensitive effect
Junjie Ren'?*, Ping Guo?
1. School of Sciences, Southwest Petroleum University, Chengdu 610500, Sichuan,
China
2. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation,
Southwest Petroleum University, Chengdu 610500, Sichuan, China

*Address all correspondence to Junjie Ren, E-mail: renjunjie1900@126.com

Abstract: The permeability of deep-seated reservoirs and aquifers usually changes
with formation pressure; however, the widely used analytical method assumes
constant permeability, resulting in significant errors in flow rate prediction. This work
extended the conventional analytical method to consider the effect of stress-sensitive
permeability. The proposed analytical method was validated by comparing analytical
flow-rate solutions for vertical wells with numerical flow-rate solutions. The
production rates of a multi-stage fractured horizontal (MSFH) well with and without
the effect of stress-sensitive permeability were obtained. A field case of an MSFH
well was used to test the applicability of the proposed analytical method. It was found
that the stress-sensitive effect negatively affected production rates of the MSFH well
for the whole flow period, increasing with increasing drawdown pressure and
permeability modulus. The proposed method is appropriate for various well types and
reservoir scenarios. Compared with the conventional method, the proposed method

can be employed to obtain more accurate production rates with little increase in the
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