A NEW MODEL FOR ESTIMATING THE NON-
DARCY FLOW COEFFICIENT
USING GENETIC PROGRAMMING

By
ASHRAF MOHAMED IBRAHIM ABD EL MAJEED

A Thesis submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
n
Gas Production Engineering

Gas Production Engineering Program
FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2018






A NEW MODEL FOR ESTIMATING THE NON-
DARCY FLOW COEFFICIENT
USING GENETIC PROGRAMMING

By

ASHRAF MOHAMED IBRAHIM ABD ELL. MAJEED

A Thesis submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
n
Gas Production Engineering

Under the Supervision of
Prof. Dr. Eissa Mohamed Shokir

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2018






A NEW MODEL FOR ESTIMATING THE NON-
DARCY FLOW COEFFICIENT
USING GENETIC PROGRAMMING

By
ASHRAF MOHAMED IBRAHIM ABD EL MAJEED

A Thesis submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
n
Gas Production Engineering

Approved by the

Examining Committee

Prof. Dr. Eissa Mohamed Shokir Thesis Main Advisor
Prof. Dr. Abd El Waly Abd Allah Abd El Waly Internal Examiner
Prof. Dr. Attia Mahmoud Attia External Examiner

Head of Petroleum Engineering and Gas Technology Department, Faculty of Engineering
The British University in Egypt.

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2018






Engineer: Ashraf Mohamed Ibrahim Abd El Majeed Showman

Date of Birth : 27/11/1989

Nationality : Egyptian

E-mail : ashraf.showman@gmail.com

Phone. : +201061111411

Address : 138 Yasmine 7, 1st Settlement, New Cairo
Registration Date: 1/3/ 2013

Awarding Date: 2018

Degree : Master of Science

Department : Gas Production Engineering

Supervisors: Prof. Dr. Eissa Mohamed Shokir
Examiners: Prof. Dr. Eissa Mohamed Shokir, Thesis Main Advisor

Prof. Dr. Abd El Waly Abd Allah Abd El Waly , Internal Examiner
Prof. Dr. Attia Mahmoud Attia , External Examiner

Title of Thesis: A NEW MODEL FOR ESTIMATING THE NON-DARCY FLOW
COEFFICIENT USING GENETIC PROGRAMMING

Key Words: Turbulence flow; Gas Reservoir; Forchheimer; Multi-rate test; Artificial
Intelligence; Genetic Programming

Summary:

The researcher studied the development of a new model to predict the non-Darcy
flow coefficient with high accuracy compared to the commonly used correlations. This
is a major source of rate dependent pseudo skin around wellbore. The researcher built
the new model using genetic programming. Where the input of the new model is the
permeability and viscosity of the gas and the output is the non-Darcy flow coefficient.
The new model was built using 450 points for the Beta Coefficient (Turbulence
Coefficient) obtained from multi-rate wells tests. This data is divided into two groups.
The first group, consisting of 298 points, was used to construct the new model. The
second group, consisting of 152 points, was used to test the new model.

The results indicate that the new model is suitable for estimating the non-Darcy

flow Coefficient more accurately than other commonly used empirical correlations and
to obtain more reliable inflow performance relationships.
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