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Introduction to Well
logging, History of well
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Define and describe of
well logging

_,\"Lol:/.A.” <&yl
Aadldl + Ol polxal)

Basic Rock Properties:
Rocks type, Porosity,
Permeability, and fluid
saturation
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Fluid Saturation and
ways of measurement,
Capillary pressure, Clay
and Shale distribution

List and describe the
petrophysical
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Electrical Properties
,Resistivity, Formation
Factor, Water
Saturation Estimation.
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Electrical Properties of
Formation
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Borehole Environment
and Mud Drilling.
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Borehole Environment

J‘ful:uo.” <@yl
dadlall + Ol polal)
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Invasion profiles

Define a Mud and
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Methods
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Temperature Logging.
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Application of GR Log-1,
Estimation the Vg,

Evaluate the Vg,
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Mineral Identification

Evaluate Mineral
types
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Electrical Logs:
Spontaneous Potential
(SP) Log requirements
for the existence of an
SP current, The Source
of SP: Shale Potential
and liquid junction
Potential

Estimate Electrical
Logs

Factors affecting on SP
value, Static
Spontaneous Potential
(SSP), SP deflection with
different resistivities,
Uses of SP log

List Factors affecting
on SP value
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Introduction

Define the resistivity
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Normal log’s types, The
Basic Laterologs
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Describe The Dual
Laterolog,
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Induction Logging

Define Induction
Logging

Porosity Logs: Density
Log

List porosity logs
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Neutron Log

Describe the neutron
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Applications of Neutron
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List Applications of
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Quick-look Technique
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plotting Porosity Logs

wal <&yl
83Ul + Ol poloeel)

Interpretation of Logs
Set

Interpret set of logs




Practical Part

Week 1

Lab 1:

relationship between water saturation and porosity.

Calculation of porosity theoretically, Calculation Permeability by Darcy’s Law and

Week 2

Lab 2:
Sw estimation by Archie equation.

Measurement the fluid saturation, Find formation resistivity factor (F), water saturation

Week 3

Lab 3:

Resistivity of NaCl water solution, Estimation of formation temperature with depth

Week 4

Lab 4:

Estimation the cementation factor

Week 5

Lab 5:

Estimation the saturation exponent

Week 6

Lab 6:

Calipers Log interpretation

Week 7

Lab 7:

Applications of gamma ray log

Week 8

Lab 8:

Application of SP log

Week 9

Lab 9:

Correct the laterologs to true resistivity
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Introduction to mining
engineering, Mining terminology
-Review

Introduction
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Mining
engineering and
Mineral
Processing.

Mining engineering and Mineral
Processing.

Lo Al
BERI
& Olaial

Mining
techniques

Mining techniques (divided into
two common excavation types).

Aale alill
o) A58l g
&) Oladal

Surface Mining

Surface Mining
(definition and
introduction. Mining
excavations).

dale 4l
o) A58l g
L‘_5_1\ Oladial

Surface-mining
methods

Surface-mining methods, Area
mines  (characteristic, Mining
excavations).

Udliag 7 b

Open Pit Mining

Open Pit Mining (definition and
characteristic, Mining
excavations).

Olalel g Adliag oyl

Stages in the life
of Open Pit mine

Stages in the life of Open Pit
mine, Pushbacks and benches.

Ldliag 7

Consideration of
Pit slop

Consideration of Pit slop:
design and bench
configuration.

Jlalal g u%tw B
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Production cycle

Production cycle: kind of haul
road systems.

Gt gl

Monthly exam.

Monthly exam.

Al

Quarrying

Quarrying (definition,
Characteristic), Glory Holing.

Gl g u%u‘} &
‘;ﬂ

Strip Mining

Strip Mining (definition,
processing and  characteristic,
Mining excavations).

Adliag 7y

Contour mines

Contour mines{ (characteristic),
Mountaintop removal:
Characteristic and processing,
Mining excavations}

Gkl g w}-’\ﬂj &
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Surface
Techniques

Surface Techniques- Solution:
aqueous  extraction  methods:
Placer mining.

ol iy ¢ 5

Consideration of
a Pit slop design
and bench
configuration

Consideration of a Pit slop design
and bench configuration

Ly 7

Production Cycle
& Haul Road
Design

Production Cycle & Haul
Road Design
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Modeling in
Surface Mining
Engineering,
practice and
discussion.

Modeling in  Surface
Mining Engineering,
practice and discussion.
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Underground
mining
(engineering
Terminology in
Mineral
Processing):

Underground mining
(engineering
Terminology in Mineral
Processing):

Ly 7

Definition and
characteristic.

Definition and
characteristic.

(a5 ‘wfuﬁj &
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Stages in the life
of Underground
mining

Stages in the life of
Underground mining:
Mining Operations
Stages: Prospecting,
Exploration, Mine
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Development,
Exploitation,
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Ventilation,
Reclamation.

Ventilation, Reclamation.
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Underground
mining
techniques

Underground mining
techniques include. Drift,
Slope, Shaft Mining.
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Underground M.

Unsupported
methods

Underground M.
Unsupported  methods,
Rooms and  Pillars,
Mining excavations.
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Ground control

Ground control:  pillar
design and roof bolting.

G (Jadl

Monthly exam.

Monthly exam.

Gl iy 2
o

Supported
mining methods

Supported mining
methods: Longwall
Mining, Mining
excavations.

Olalel g Adliag -yl

Shrinkage
stopping mining
and Sublevel
stopping.

Shrinkage stopping
mining and  Sublevel
stopping.

Adliag 7y

Cut-and-fill

Cut-and-fill stopping.

stopping.
Environmental
‘ Impacts of
¢ Mining.

Environmental Impacts of
Mining.
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Applied Mining Geology
Guidelines and Considerations for
Open Pit Designers.

Surface and Underground
Excavations Methods

Introduction to Mineral Exploration

Rock Blasting in Open Pit Mining
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Introduction to rock
mechanics
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How do we look at rocks from
an engineering point of view
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Rock mechanics and rock
engineering

Tl ;e T Jen

Introduction to structure
motion

Tl 5 e T Jen

Aale dlud

Physical Properties of rocks |
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Physical Properties of rocks Il
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Mechanical Properties of
rocks |
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EXPN

Mechanical Properties of
rocks Il
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Exam
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Stress and strain

Adac , e e
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Creep

Adac , e e

A58l 5 dale Al

Mohr circle representation of
stress state

Tl , e T e
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Stereographic interpretation

T, e e

EXPRN

Application of planar and
wedge failure
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S Pl

Exam
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Field survey
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Outcrop description |
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Outcrop description I
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Rock Quality Designation
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Terzaghi Classification
System
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Geological Strength Index
System
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Exam
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Rock Mass Rating System
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Rock Tunneling Quality Index
Q-System
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Strength of rock and rock
mass
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Rock slope stability |
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Rock slope stability 11
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Stress concentration in
underground openings
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Useful Formulas
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Obert and Duvall, 1968. Rock mechanics and the design of
structures in rocks
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Application of Rock Mechanics in Surface and Underground
Mining
Design Analysis in Rock Mechanics, Vol. 1&2
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Hudson and Harrison, Engineering rock mechanics
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Technology
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Reservoir Drive
Mechanisms
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EERL

Flow geometries (Radial flow
,Linear flow, Spherical and
hemispherical flow)

3 & oay)
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Fluid flow equations (Darcy’s
Law)
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Completion Design
Consideration
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Methods of completion
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Selection of the flow conduit
between the reservoir and
surface
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Monthly examination
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Conventional tubular
configurations:
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Completion Equipment
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Production packer setting
methods
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Well Completion Program
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Perforating Techniques
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Perforation Charge
Arrangement
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Water and gas coning
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Meyer and Gardner and
Pirson Methods (Gas coning,
water coning)
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Simultaneous Gas and
Water coning
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Steps of determining
reservoir properties by
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Reservoir and fluid anomaly
indications
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Introduction,
Allotropes of Sulfur.

aialia g 4l

) g

Source of Sulfur,
Natural Sources of
Sulfur.

aialia g Al

Man-Made Sources of
Sulfur (Natural Gas),
Claus process.

Jd Al
Gle sanae

5

Man-Made Sources of
Sulfur (Petroleum, Qil
Sands).

aialia g Al

5

Man-Made Sources of
Sulfur (Sulfide
Smelting, and Coal).

aialia g 4l

-

Do

Create of Sulfur.

aialia g 4l

58

Frasch mines
processing method.

JS Al

BESET

The algorithm of
functioning of well
Sensors.

IS Al

BEBEE)

Properties of Sulfur
(Melting/Freezing
Point, Viscosity,
Density, Color,
Thermal Conductivity).

Oladal

Monthly Exam.

5

Sulfur solidification
and handling systems.

g

The Sandvik Rotoform
process, Process
description —
pastillation with the
Rotoformer.

58

Types of Rotoformer,
Advantages of
pastillation.

g

Environmental aspects,
Handling of solid
sulfur.




Midterm Exam.
Al-Mishraqg raw
elemental sulfur,
methods to sulfur
purification.
Sulfur Production
Process Stages in
Mishraq Sulfur Mine.
Production of Sulfuric
Acid: The lead
chamber process.
Production of Sulfuric
Acid: The Contact
process.
Wet Contact Process,
Pressure Process,
Process Control
Optimization.
Alum production,
Detection of alum,
Uses of Alum.

Fertilizers.

Sulfur nanoparticles.
Application of sulfur
nanoparticles
Monthly exam.
Environment and

sulfur.

Hazard rating of sulfur.

Health hazards of
sulfur.
Health hazards of
sulfur dioxide.

Acid rain.
Monthly exam

aall
£ s:agall g) 3as ) ol

General information,
Safety in the
laboratory.




Introduction of Sulfur
element , Physical
properties, Melting

point of Sulfur.

Chemical properties of
sulfur.

Analytical Methods for
Sulfur Determination in
Glasses, Rocks and
Minerals, Infrared
absorption technology.

Isotope effects

Mass spectrometer
technology.

X-ray fluorescence.

Separation Processes:
Distillation.

Crystallization.

Monthly exam.

Adsorption process.

Absorption and
Stripping.

Manifestation of sulfur,
Frasch process.

Production of sulfur
from hydrogen sulfide:
Chemically,
Biologically.

Midterm exam.

Purification of Al-
Mishraq raw elemental
sulfur.




Extraction of sulfur
from the raw sulfur in
laboratory.

Discuss reports

The most important
applications of sulfur.

Sulfur modified
asphalt, Rheological
properties of asphalt.

Rheological properties
of asphalt, Procedure of
sulfur addition on the
rheological properties
of virgin asphalt.

Scientific visit at the
Company of Al.
Mishraq Sulfur.

The preparation of the
Sulfuric acid in lab,
The °Baume scale.

Monthly exam.

Introduction of alum,
Alum preparation. The
procedure of Alum
(aluminum sulfate) in
laboratory.

Calculation of
theoretical and
Experimental yield of
alum, Some examples.

Fertilizers production,
types, uses.

Procedure of Fertilizers
in laboratory.

Discuss reports

Final exam.




Aol lageadiy )Rl ani 11

Zmal) ST il gl e Ul Ly ISl plgall (385 e 100 0 A 55

G e E g Ay il g Ay el 5 4 A

Al g el jalaa 12

1- Sulfur. History, Technology,
Applications & Industry. Gerald
Kutney, 2013

2- Sulphur Dioxide: Environmental

Effects, Fate and Behaviour. WBK &

Associates Inc. 2003.
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