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ABSTRACT

Analysis of Tight Gas Well Performance. (May 1998)
Ahmed Hamdi El-Banbi, B.S.; M.S., Cairo University, Egypt;
M.S., Texas A&M University
Chair of Advisory Committee: Dr. Robert A. Wattenbarger

This study is a collection of models and solutions useful in analyzing pressure and
production data of tight gas reservoirs. Emphasis has been placed on linear flow because
many tight gas wells produce predominantly under linear flow conditions for long times.
The objectives of this research are (1) to develop a catalog of linear flow causes, models,
and solutions; (2) to develop new solutions for models that can be used in analyzing tight
gas wells production data; (3) to develop a systematic procedure to analyze production

data of these wells.

Several models that can be used to describe production of tight gas reservoirs
were reviewed. Combination of analytical, semi-analytical (numerically inverted Laplace

space solutions), and numerical solutions were used to achieve our objectives.

A catalog for linear flow was developed. This catalog includes models, solutions,
and analysis equations or type curves. Solutions were provided for homogeneous and
dual porosity linear reservoirs, homogeneous and dual porosity radial reservoirs,
homogeneous and dual porosity channel reservoirs (wells between two parallel no-flow
boundaries), and wells near fractures. Some new solutions were added to the catalog.
These new solutions include: (1) dual porosity solutions for linear reservoirs, (2) constant
DPuwr solution for wells between two no-flow boundaries, and (3) constant p,, solutions for

wells near fractures.
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The new semi-analytical solutions were verified with numerical simulation. A
procedure was developed to use “fricks” (input data modifications) to model dual

porosity behavior for any two-dimensional problem with a conventional simulator.

A general procedure for analyzing production data of tight gas wells was also
developed. This procedure uses diagnostic plots and the Excel Solver program
(minimization routine) to history match production data. All analytical and semi-analytical
solutions collected and developed in this work were programmed in Visual Basic for

Excel. An example field case was analyzed using this procedure.

Causes of linear flow in tight gas reservoirs are numerous. Among these are:
linear reservoirs, high permeability streaks, wells between two no-flow boundaries,
transient dual porosity behavior for radial reservoirs, wells intercepted by vertical,

horizontal, or diagonal fractures, horizontal wells, and horizontal wells with fractures.
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1. INTRODUCTION

Problem Description

Linear flow is characterized by half slope line when pressure or reciprocal of
production data are plotted versus time on a log-log plot. This flow regime has been
reported to prevail in numerous situations. It is especially an important flow regime
associated with production from tight gas reservoirs. With the many causes of linear flow,
confusion and misinterpretation of production and pressure data may arise. One objective
of this research project is to develop a catalog of different causes of linear flow in uniform
nomenclature. The emphasis will be placed on long-term linear flow. The analysis
equations for each case will be reported. This catalog is intended to be as complete as
possible. Therefore, another objective of this study is to develop a combination of semi-
analytical and numerical solutions for the cases which are not available in the petroleum
literature. The third objective of this study is to develop a procedure to analyze
production data of tight gas reservoirs. Fig. 1-1 shows an example production rate
history of one of the wells completed in a tight gas reservoir. The production data show

negative half-slope line indicative of linear flow for 15 years.

This dissertation follows the style of the Journal of Petroleum Te echnology.


















































































































































































































































































































































































































































































































































































































