DEVELOPMENT OF APPLICATION MAPS FOR
PVT PROPERTIES CORRELATIONS AS
GUIDELINES FOR CORRELATIONS SELECTION

By

Ahmed Mohamed El-Sayed Selim

A Thesis Submitted to the
Faculty of Engineering at Cairo University
In Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
In
PETROLEUM ENGINEERING

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2018



DEVELOPMENT OF APPLICATION MAPS FOR
PVT PROPERTIES CORRELATIONS AS
GUIDELINES FOR CORRELATIONS SELECTION

By
Ahmed Mohamed EI-Sayed Selim

A Thesis Submitted to the
Faculty of Engineering at Cairo University
In Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
In

PETROLEUM ENGINEERING

Under the Supervision of

Prof. Dr. Ahmed H. EI-Banbi Prof. Dr. EI-Sayed Ahmed El-Tayeb
Professor of Petroleum Engineering Professor of Petroleum Engineering
Mining, Petroleum and Metallurgy Mining, Petroleum and Metallurgy

Department Department
Faculty of Engineering, Cairo Faculty of Engineering, Cairo
University University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2018



DEVELOPMENT OF APPLICATION MAPS FOR
PVT PROPERTIES CORRELATIONS AS
GUIDELINES FOR CORRELATIONS SELECTION

By
Ahmed Mohamed El-Sayed Selim

A Thesis Submitted to the
Faculty of Engineering at Cairo University
In Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
In
PETROLEUM ENGINEERING

Approved by the Examining Committee

PROF. DR. Ahmed H. El-Banbi, Thesis Advisor
PROF. DR. El-Sayed Ahmed EI-Tayeb, Thesis Advisor
PROF. DR. Khalid Ahmed Abdelfatah, Internal Examiner
DR. Mohamed Ahmed Samir, External Examiner

Operations General Manager, Sahara Oil and Gas Company

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2018



Engineer: Ahmed Muhammad EI-Sayed Selim

Date of Birth: 15/02/1988

Nationality: Egyptian

E-mail: ahmedselim33@gmail.com

Phone: 01005595022

Registration Date: 01/03/2011

Awarding Date: /12018

Degree: Master of Science

Department: Mining, Petroleum and Metallurgy Engineering

Supervisors:
Prof. Dr. Ahmed H. EI-Banbi
Prof. Dr. El-Sayed Ahmed EI-Tayeb

Examiners:
Dr. Mohamed Ahmed Samir (External Examiner)
Operations General Manager, Sahara Oil and Gas Company
Prof. Dr. Khalid Abdelfatah (Internal Examiner)
Prof. Dr. EI-Sayed Ahmed EIl-Tayeb (Thesis Advisor)
Prof. Dr. Ahmed H. EI-Banbi (Thesis Main Advisor)

Title of Thesis:

“Development of Application Maps for PVT Properties Correlations as Guidelines for
Correlations Selection”

Key Words:

PVT — Black Oil Correlations — Correlations Selection — PVT Expert System —
Application Maps
Summary:

Reservoir fluid properties (PVT properties) form the basis of many petroleum
engineering calculations. The preferred way to determine the PVT data is by laboratory
experiments on reservoir fluid representative samples. However, it is sometimes hard
to obtain such samples and the engineer is left to estimate PVT properties from
empirical correlations. The main target of the present research is to build Application
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evaluate correlations. Hence, application maps evaluate groups of correlations with
complicated errors instead of single correlations with simple errors. The overall error
that is resulted from using the Application Maps is 16.75%.
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NOMENCLATURE

Bo = Oil Formation VVolume Factor

Bg = Gas Formation VVolume Factor
bbl = Barrel

cm = Centimeter

cp = Centipoise

Co = Isothermal Compressibility of Qil

Eq. = Equation
Fig. = Figure
FT = Feet

°F = Degree Fahrenheit
Gsp = Gas Specific Gravity

in = Inch

M = Thousand
No. = Number
P = Pressure

Pb = Bubble-Point Pressure

Psi = Pound per Square Inch

Psia = Pound per Square Inch Absolute
Psig = Pound per Square Inch Gauge
°R = Degree Rankine

Rs= Gas in Solution

T, = Reservoir Temperature

V = Volume

v = Specific Gravity

Yg = Gas Specific Gravity

Yo = Oil Specific Gravity

p = Viscosity

ug = Gas Viscosity

uL = Liquid Viscosity

p = Density

pg = Gas Density

pL = Liquid Density

% = Percentage

° = Degree

Abbreviations

AAE = Absolute Average Error
API = QOil Gravity in °API

Avg. = Average

BHT = Bottom Hole Temperature
BHP = Bottom Hole Pressure
GLR = Gas Liquid Ratio

GOR = Gas-0il Ratio

Xi



