PETROLEUM
SCIENCE &
ENGINEERING

An intemational journal
devoted to Integrated reservoir studies

Accepted Manuscript k sowno

Analytical modeling of linear flow in single-phase tight oil and tight gas reservoirs

Hamid Behmanesh, Hamidreza Hamdi, Christopher R. Clarkson, John M. Thompson,
David M. Anderson

PII: S0920-4105(18)30689-2
DOI: 10.1016/j.petrol.2018.08.023
Reference: PETROL 5203

To appearin:  Journal of Petroleum Science and Engineering

Received Date: 26 January 2018
Revised Date: 2 July 2018
Accepted Date: 9 August 2018

Please cite this article as: Behmanesh, H., Hamdi, H., Clarkson, C.R., Thompson, J.M., Anderson, D.M.,
Analytical modeling of linear flow in single-phase tight oil and tight gas reservoirs, Journal of Petroleum
Science and Engineering (2018), doi: 10.1016/j.petrol.2018.08.023.

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.petrol.2018.08.023

Analytical Modeling of Linear Flow in Single-Phase Tight Oil and Tight Gas
Reservoirs

Hamid Behmanesha, , Hamidreza Hamdib, Christopher R. Clarksonc, John M. Thompsona, David M. Andersona’

Department of Chemical and Petroleum Engineering, University of Calgary, 2500 University Drive NW Calgary, Alberta, Canada T2N 1N4,
Anderson Thompson Reservoir Strategies, 800, 840 — 7th Ave SW Calgary, Alberta T2P 3G2 Canada

b

Department of Computer Science, University of Calgary, 2500 University Drive NW Calgary, Alberta, Canada T2N 1N4
c

Department of Geoscience, University of Calgary, 2500 University Drive NW Calgary, Alberta, Canada T2N 1N4

Abstract

Unconventional reservoirs, including tight oil, tight gas and shale gas are economically
attractive, but operationally challenging, particularly for cases when complex flow behavior
occurs within the reservoir. Accounting for the physics of flow in such formations is central to
providing improved short- and long-term oil and gas production forecasts. At the early phase of
development of these reservoirs, and in the presence of limited data, analytical models are more
suited for mechanistic studies leading to improved understanding of the reservoir. Analytical
models often utilize solutions to flow equations for liquids with constant viscosity, and small and
constant compressibility. In tight formations, however, these assumptions simply do not apply as
fluid and rock properties change with pressure drawdown. Historically, efforts have concentrated
on linearizing the governing partial-differential equations to account for these effects by
employing appropriately defined pseudopressure and pseudotime functions. A rigorous approach
for determination of pseudotime includes the use of average pressure in the distance of

investigation during transient flow.

In this work, an analytical expression for average reservoir pressure in the (dynamic)
drainage area is derived for constant pressure and constant rate production scenarios. By deriving

an explicit relation for average pressure in the drainage area as a function of the initial reservoir
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