AL-Ayen University
Petroleum Engineering Department
Production I : Third Class, Evening Study

Course Data
Meeting Times: 3:00 pm Tuesday

Instructor Information
Name: Dr. Dheiaa Alfarge
https://scholar.google.com/citations?user=Psk6rcgAAAAJ&hl=en
Tel: +9647811943646
Email: dka72d@mst.edu



http://www.youtube.com/watch?v=Utmao53t8xo
Dheiaa
https://scholar.google.com/citations?user=Psk6rcgAAAAJ&hl=en
mailto:dka72d@mst.edu

Course Description

The development of a hydrocarbon reservoir requires a large number of
wells to be drilled and completed to allow the structure to be depleted. The
drilling and completion operations are crucial to the long-term viability of
the well in meeting its specified objectives. The design and completion of
both production and injection wells must:
* Provide optimum production/injection performance.
* Ensure safety (both pressure and fluid containments).
» Maximize the integrity and reliability of the completion over the
envisaged life of the completed well
* Minimize the total costs per unit volume of fluid produced or
injected, i.e. minimize the total costs of initial completion, maintaining
production and remedial measures
* Other criteria e.g. control sand production depending upon the
particular reservoir characteristics or development constraints.
The completion design involves four principal decision areas, that together
provide a conceptual design.
» Specification of the bottom hole completion technique
* Selection of the production conduit
* Assessment of completion string facilities

* Evaluation of well performance / productivity-injectivity



Course Objectives

« Assess and recommend geometrical configurations for drilled wellbores for
both production and injection applications.

* Identify, evaluate and recommend functional capability of completion
strings for a variety of situations.

» Describe the purpose and generic operating principles for major
completion equipment components.

* Identify limitation of well completion schematically designs and potential
failure mechanisms/operational problems with equipment.

» Assess well safety requirements and capabilities inherent in well design.

* Describe the options, and their inherent constraints / advantages, for
producing multiple reservoir units.

* Propose general completion schematic options for producing two, three or
more zones simultaneously.

* Define the equipment requirements in terms of packers, tubing hangers
and Xmas trees for multiple completion strings.

* Describe the equipment used for wireline servicing of completion

components.

Learning Resources
Notes and handout:

e Presentation notes, Lectures in PDF, Zoom Videos
Reference books:

Economides, et al, Petroleum Production Systems, Prentice Hall, 1994.
Other handouts will be posted on Blackboard to supplement this text.



Other References:

SPE Electronic papers: www.onepretro.org

Notes:
Academic Honesty: Students are expected to adhere to all academic policies.
Therefore, any cheating on examinations, plagiarism or other forms of academic
dishonesty will not be tolerated and may subject the student to penalties ranging from
a failing grade to dismissal.

Success Tips
Becoming a successful student is a lifelong process and we want to help you cultivate

the skills, values and attitudes needed to become a capable student. Here are some “tips”

for you to become a good student.

1. Read and understand the course syllabus. The course syllabus is the guide for what
you are expected in the course.

2. Get to know your instructor. Use before and after class time or my “office hour” to
discuss any difficulties you are having with your class. | will work with you and help
you to be successful.

3. Don’t skip class EVER (unless you are really sick or have an emergency). Woody
Allen says that “80% of success in life is showing up”. “Showing up” is the foundation
for success in life and in college. Your college years are part of your life. For college
students, we might restate Woody Allen’s quote to read “80% of your success being a
successful college student is showing up. The other 20% of success is hard work,
persistence, striving for excellence and knowing which thing to click on your computer
screen.”

4. Do all readings and assignments on schedule and turn them in. Falling behind is
self-perpetuating, and coming to class unprepared makes you less able to understand
the new material and ask questions.


http://www.onepretro.org/

AL-Ayen University
Petroleum Engineering Department
Production I: Third Class, Morning Study

Course Data
Meeting Times: 1:00 pm Wednesday

Instructor Information
Name: Dr. Dheiaa Alfarge
https://scholar.google.com/citations?user=Psk6rcgAAAAJ&hl=en
Tel: +9647811943646
Email: dka72d@mst.edu
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Course Description

The development of a hydrocarbon reservoir requires a large number of
wells to be drilled and completed to allow the structure to be depleted. The
drilling and completion operations are crucial to the long-term viability of
the well in meeting its specified objectives. The design and completion of
both production and injection wells must:
* Provide optimum production/injection performance.
* Ensure safety (both pressure and fluid containments).
» Maximize the integrity and reliability of the completion over the
envisaged life of the completed well
* Minimize the total costs per unit volume of fluid produced or
injected, i.e. minimize the total costs of initial completion, maintaining
production and remedial measures
* Other criteria e.g. control sand production depending upon the
particular reservoir characteristics or development constraints.
The completion design involves four principal decision areas, that together
provide a conceptual design.
» Specification of the bottom hole completion technique
* Selection of the production conduit
* Assessment of completion string facilities

* Evaluation of well performance / productivity-injectivity



Course Objectives

* Assess and recommend geometrical configurations for drilled wellbores for
both production and injection applications.

* Identify, evaluate and recommend functional capability of completion
strings for a variety of situations.

* Describe the purpose and generic operating principles for major
completion equipment components.

* Identify limitation of well completion schematically designs and potential
failure mechanisms/operational problems with equipment.

« Assess well safety requirements and capabilities inherent in well design.

* Describe the options, and their inherent constraints / advantages, for
producing multiple reservoir units.

* Propose general completion schematic options for producing two, three or
more zones simultaneously.

* Define the equipment requirements in terms of packers, tubing hangers
and Xmas trees for multiple completion strings.

* Describe the equipment used for wireline servicing of completion

components.

Learning Resources
Notes and handout:

e Presentation notes, Lectures in PDF, Zoom Videos
Reference books:

Economides, et al, Petroleum Production Systems, Prentice Hall, 1994.
Other handouts will be posted on Blackboard to supplement this text.



Other References:

SPE Electronic papers: www.onepretro.org

Notes:
Academic Honesty: Students are expected to adhere to all academic policies.
Therefore, any cheating on examinations, plagiarism or other forms of academic
dishonesty will not be tolerated and may subject the student to penalties ranging from
a failing grade to dismissal.

Success Tips
Becoming a successful student is a lifelong process and we want to help you cultivate

the skills, values and attitudes needed to become a capable student. Here are some “tips”

for you to become a good student.

1. Read and understand the course syllabus. The course syllabus is the guide for what
you are expected in the course.

2. Get to know your instructor. Use before and after class time or my “office hour” to
discuss any difficulties you are having with your class. | will work with you and help
you to be successful.

3. Don’t skip class EVER (unless you are really sick or have an emergency). Woody
Allen says that “80% of success in life is showing up”. “Showing up” is the foundation
for success in life and in college. Your college years are part of your life. For college
students, we might restate Woody Allen’s quote to read “80% of your success being a
successful college student is showing up. The other 20% of success is hard work,
persistence, striving for excellence and knowing which thing to click on your computer
screen.”

4. Do all readings and assignments on schedule and turn them in. Falling behind is
self-perpetuating, and coming to class unprepared makes you less able to understand
the new material and ask questions.


http://www.onepretro.org/
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The description of this course provides a brief summary of the most important course
characteristics and the learning outcomes the student will achieve Demonstrating
whether he has achieved the highest marks available to students.
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1. Importance of statistics and classification of it types.
2. Define of sample and methods of distributions.
3. Meaning of frequency and its Type
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1. The ability to summing dates and explaining.
2. The ability to understand method of engineering statistics
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The subject is linked with the significant of the economy for leading the
country and oil prices effects on it. The course includes, Oil and gas reserve
Organizations of petroleum exporting and importing countries, International
supply and demand of petroleum, Classification of petroleum, Petroleum
pricing, Alternative energy, International strategy of energy, Time value of
money, Type of interest rates, rate of return. Methods of engineering
decisions, depreciation, depletion, amortization, taxation, inflation, sensitivity
analysis of engineering projects, risk analysis, production decline curve,
evaluation of future production of oil and gas well sand, expenditure and net
present value.
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Course objectives

The course of petroleum engineering economics refers to the economical
growth, redistribution of income, price stability, the course objective is to
get interview and basic understanding of the economic size of petroleum
field, net present value and other indications on whether an investment
will be profitable , petroleum fiscal system and how the value of oil is
shared between companies and government, also exploiting petroleum
resources also development of production economy. Student will study all
the above paragraphs.

DR Cla Ak -8
Outcomes of the course

The course covers economic and petroleum science which can be used
to analyze oil resource, oil markets, oil companies, alternative energy
prices, students will engage in the field of petroleum strategy research,
oil marketing ,Types of oil in the world, oil reserves in the world Also
global energy strategy.
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Lecture titles FIRST TERM

Oil and gas reserve

Organization of petroleum exporting and importing countries

International supply and demand of petroleum

Classification of petroleum

Petroleum pricing

Alternative energy

International strategy of energy

Time value of money

Types of interest rate

Rate of return

Methods of engineering decisions

Depreciation

Depletion

Amortization

Taxation

*The above lectures is for 15 weeks, first term




Lecture titles SECOND TERM

Inflation

Sensitivity analysis of engineering projects

Risk analysis

Production decline curve

Evaluation of future production of oil and gas and well sand

Expenditure and net present value

Total drilling cost

Total drilling cost examples

Fixed cost calculations

Cost of producing blast hole

Total drilling cost break down

Marginal cost & sunk cost

Economic Efficiency

Locational Economics

Determination of lower cost site

*The above lectures is for 15 weeks, second term
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This course includes teaching students the principles of drilling
engineering part(1) which includes introduction of drilling engineering;
classification of drilling operations; Drilling methods(Rotary drilling,
cable metod,Top drive method); Basic component of rotary table
equipment, drilling string and accessories; Type of bits; Properties and
function of drilling fluids; Types and properties of clay in water; Types
of drilling fluids; Drilling hazard dependent on mud control; drilling mud
calculations; casing of oil wells; functions of casing; Types of casing,
strings, parameters of casing design, selection of casing and bit types,
design of string, Program of drilling and casing shoe setting(Graphical
design of casing);Cementing of oil wells; classification and properties of
cement; Classification of cementing operations, cementing
equpment,metods of operation of cementing and Hydraulics of primary
cementing operations. We also teach the students about fluids and
drilling in Labs.
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1-Learning ,Oil well drilling techniques
and types of drilling engineering.
2-Teaching the student How to drill oil
wells to reach and product from
reservoirs.

3-Teaching the student about the
treatments of drilling fluids and the
programs of drilling, bit selecting , casing
and cementing
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1-To Interpret ate the output of well
logging to learn the type of beds and oil
shows.

2- To Evaluate the reservoirs and how to
develop the production.
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1-To learn students about programs of
drilling.

2- Learning the student about the casing
shoes setting and pore pressure and
fracture pressure prediction..
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Reservoir Engineering I il caas

This course introduces students to the important concepts, theories, and methods of
properties determinations (calculation, correlation, and laboratory method) of some
fluid and reservoir rock properties. In reservoir fluid properties, the topics cover one
and two-phase behaviors of both ideal and real systems, gas properties, oil properties,
and formation water properties. The topics in reservoir rock properties include
porosity, permeability, fluid saturation, rock compressibility, rock wettability, relative
permeability, and capillary pressure.
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Learning techniques to calculate reservoir fluid properties.
Learning details of reservoir rock properties.
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Applying different correlations to determine properties of reservoir fluids.
Understand role of rock and fluid properties in calculations of reservoir engineering.
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Using graphs to determine reservoir fluid properties.

Plotting graphs to represent rock properties versus fluid saturations.
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deds Migration, Petroleum 2+
C—’E‘*Uﬁ Traps, Fluid Distribution, A8l
‘“b“ Porosity, Permeability,
O&f‘% Factors Affecting Porosity
el and Permeability, Example
(Permeability calculation).
cllaie |+ JAl | Fundamentals Classification of Reservoirs | ¢ ki3 2
i “"‘f ¢\~ | of Reservoir and Reservoir Fluids, 2+
;"ﬁ"”’ Fluid Behavior Composition of the Ak8lia
Z;:;jji (part 1) reservoir hydrocarbon
Slaial g fluid, Gas Qil Ratio,
S Pressure-Temperature
Diagram.
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cllsia |+ S | Fundamentals Types of Reservoirs, Oil gk 3
) "‘“9‘ ¢\ | of Reservoir Reservoirs, Gas Reservoirs. ”2 +
;’ﬁ"“’ Fluid Behavior il

i;;ljj (part 2)
Oladal
s
cllaid | + Sl | Reservoir-Fluid | Natural Gases, Behavior of | @5 3
i "‘“9‘ s Properties Ideal Gases, Ideal Gas Law, ”2 +
;’ﬁ"“’ (Properties of Apparent Molecular Al
i;;ljj Natural Gases: Weight, Standard Volume,
Slaial Part 1) Density, Specific Volume,
e Behavior of Real Gases,
Specific Volume and
Density of Real Gases,
Cases where the
composition of a natural
gas is not available, Effect
of Nonhydrocarbon
Components on the z-
Factor, Correction
Methods.
cllaial |+ Sl | Reservoir-Fluid | Isothermal Compressibility | ¢ 3
%) s> properties of Natural Gases, Gas 2+
:"ﬁ’ (Properties of Formation Volume Factor, il
M;A Natural Gases: Gas Expansion Factor,
ohaial Part 2) Viscosity, Methods of
e Calculating the Viscosity of
Natural Gases.
cllaiad |+ Sl | Reservoir-Fluid | Specific Gravity of the gk 3
i “"‘}’ ¢\ | Properties Solution Gas, Gas Solubility, ”2 +
;’ﬁ"“’ (Properties of correlations for estimating il
i;;ljj Crude Oil the gas solubility, Bubble-
el Systems: Part 1) | Point Pressure, correlations
e for estimating the bubble-
point pressure.
cllsid |+ Sl | Reservoir-Fluid | Oil Formation Volume 3
i "‘“9‘ ¢\~ | properties Factor, Oil Formation "‘tﬁJ-L“
:‘L’:‘” (Properties of Volume Factor for Al 2
i;;lji Crude Oil Saturated Qils (P < Pb),
ohaial Systems: Part 2) | correlations for estimating
e Bo of saturated oils,

Material Balance Equation
to Find the Oil Formation
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Volume Factor, Oil
Formation Volume Factor
for Undersaturated Qils (P >
Pb), Isothermal
Compressibility Coefficient
of Crude Qil, The isothermal
compressibility coefficient
for undersaturated oils (P
>Pb), correlations for
estimating Co of
undersaturated oils, The
isothermal compressibility
coefficient for saturated oils
(P < Pb), correlations for
estimating Co of saturated
oils.

cllaid |+ Sl | Reservoir-Fluid | Crude Oil Density, Density 3 8
i “"‘f s> Properties of Saturated Oils (P < Pb), "‘Lﬁ)'L“
:"ﬁj (Properties of Density of Undersaturated Adle 2
MJM Crude Qil Oils (P > Pb), Total
ohaial Systems: Part 3) | Formation Volume Factor,
e Correlations to estimate
the total formation volume
factor, Standing’s
Correlations, Marhoun’s
Correlation.
cllaia |+ Sl | Reservoir-Fluid | Crude Oil Viscosity, gk 3 9
i "‘“3‘ T Properties Methods of Calculating ”2 +
;’{j‘;j (Properties of Viscosity of the Dead Qil, Al
dﬂ Crude Oil Methods of Calculating
Slaial Systems: Part 4) | Viscosity of the Saturated
e Oil, A Method of Calculating
Viscosity of the
Undersaturated Qil, Surface
Tension.
cllaid |+ JSAl | Reservoir-Fluid | Compositional ¢ 3 10
i “-“f ¢\~ | properties Characteristics of Formation | 2+
:‘Lﬁ”’ (Properties of Water, Formation Volume Al
I;:;Sj: Reservoir Factor of Formation Water,
el Water: part 1) Density of Formation
e Water.
cllaid |+ JAll | Reservoir-Fluid | Viscosity of Formation ¢l 3| 11
CAes | @) | properties Water, Solubility of 2+
Qg I BN
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(Properties of

Hydrocarbons in Formation

‘“b“ Reservoir Water, Effect of Pressure
Oﬁf"j Water: part 2) and Temperature, Effect of
e Hydrocarbon Composition,
Effect of Dissolved Solids,
An Empirical Correlation to
Calculate Gas solubility in
Formation Water, Solubility
of Formation Water in
Hydrocarbons, Solubility of
water in gaseous
hydrocarbons, Solubility of
water in liquid
hydrocarbons,
Compressibility of
Formation Water.
cllaiel |+ &l | PVT Lab Tests Collection of Fluid Samples, | ¢& 3| 12
i “"‘}’ s> Subsurface sampling, 2+
fﬁj Surface recombination Al
;;_Aji sampling, Compositional
ohaial Analysis of the System, PVT
e Equipment, Constant-
Composition Expansion,
Differential Liberation,
Separator Tests.
cllsid |+ A4 | vapor-Liquid Vapor pressure, equilibrium | ¢o& 3| 13
i "‘“9‘ s> | Phase Equilibria | ratios, flash calculations. ”2 +
;’ﬁ":j (Part 1) il
Oladal
s
cllaid |+ J4) | vapor-Liquid Equilibrium ratios for real s 3 14
i "‘“9‘ s> | Phase Equilibria | solutions, methods for ”2 +
;’fﬁ"“’ (Part 2) predicting equilibrium Al
;;;ji ratios of hydrocarbon
Cadial g mixtures.
s
cllaid |+ Sl | Applications of | Calculation of dew-point s 3 15
i "‘“9‘ ¢ | the Equilibrium | pressure, calculation of ”2 +
;’fﬁ":j Ratio in bubble-point pressure. Al
‘Ubu Reservoir
Cladal g Engineering
Sl (Part 1)
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wllaid |+ Sl | Applications of | Separator calculations sohi 3| 16
i "‘“9‘ ¢\ | the Equilibrium ”2 +
;’fj:j Ratio in Al
u)u Reservoir
BEAR Engineering
Sl (Part 2)
cllaid |+ S | properties of Porosity, Permeability, ok 3| 17
. "‘“9‘ ¢ | Reservoir Rocks | Darcy’s Law for Linear Flow 2+
;’fj“’ (Part 1) of Incompressible Fluids, Al
;;;;jjj Poueseli law, Kozeny
olaial Equation, Flow through
s channels and
Fractures, Darcy’s Law for
Linear Flow of Gases,
Klinkenberg Effect of Gas
Permeability
Measurements.
cllaid |+ JEl | properties of Darcy’s Law for Radial Flow | s & 3| 18
. “"‘}‘ @5 | Reservoir Rocks | of Incompressible Fluids, 2+
:‘{_ﬁ”’ (Part 2) Averaging Absolute il
;;_Aj: Permeabilities, Weighted-
olatal g Average Permeability,
e Harmonic-Average
Permeability, Linear
System, Radial System,
Geometric-Average
Permeability.
cllaid |+ JA | properties of Rock Compressibility, sok 3 19
. “"‘}‘ ¢ | Reservoir Rocks | Wettability, Surface and 2+
;’fj:j (Part 3) Interfacial Tension, il
‘Ubu Capillary Pressure.
Olaial 5
s
cllaia |+ JAl | properties of Multiphase flow through ¢k 31 20
. “"‘}‘ ¢\ | Reservoir Rocks | porous media, effective 2+
;’fj“’ (Part 4) permeability, relative Al
;;;;jjj Permeability, Calculation of
olaial g relative permeability.
s
cllaia |+ JAl | Fractional Flow | Fractional flow equation, ¢k 3 21
i “"‘}‘ ¢~ | Theory Linear flow (piston like, ”2 +
jj:j leaky piston), Buckley- il
‘Ubu Leverett equation.
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Olaial

S
Gllaid |+ JE | Volumetric Pressures of Reservoir gk 3] 22
i “"‘f ¢~ | Calculations fluids, Isobar, Isobach, “2.+
:‘L’::j Isoporosity and bubble Al

4_,5)“ maps, volumetric
REAR calculation of reserves,

S recovery factor.
allaid |+ S| Reservoir drive | Reservoir drive sk 3| 23
. “"‘}‘ ¢ | Mechanisms mechanisms, solution gas 2+
;’Lﬁ:j drive, gas-cap drive, gravity- il

M}A segregation drive, water
Slaial g drive, combination drive.

S
cllaia |+ Jall | Material Material balance equation, | ¢, 3| 24
) “"‘}‘ ¢~ | Balance material balance 2+
;’fj:’ Equation for water derive and gas il

M}A derive reservoirs.
Olaial 5

S

aiadll 4l 11
G Al 5 Al sl g

1. Reservoir
Tarek Ahme

Engineering Handbook by
d

2. Fundamentals of Reservoir Engineering

by L.P. Dake

(JALAAX\) A Hl) @U‘” 2
(ceeeeen , e Wl Aaalall E3aall)

ERE NP PNE KPP NFRPR I

Adding more technical skills through introducing more problems to solve.
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Well logging (o</_all &4l
Bk i A6 AN Al yul

oA @ay

This course includes teaching students the principles of well
logging in its various ways, whether it is visual or geophysical.
Visual logging includes obtaining direct information through the
outputs of drilling oil wells through mud logging, coring, cutting
sampling, Pressure calculations by pressure tools like drill stem
testing(DST)and Amerada to calculate bottom hole pressure(BHP).
Bore hole temperature(BHT), Wight on bit(WOB), Rotation
velocity of Rotary (RPM) and penetration rate(P.R).

In the Geophysical Method we teach the student about Caliper
log, Gamma ray log,spontential Potential well logging, Induction
well logging, Resistivity well logging, Sonic well logging, Neutron
and density well logging, Gamma ray well logging in addition to
more recent sophistical manner like image log, Nuclear magnetic
sensing( NMR) and logging while drilling(LWDD).

L) Gnia A0S ] dnala el A -
Loaal] Aoania SO Jaladl sl ¥
well loggingcs sl oeal) DR ey fanl-Y

YaYVSY Y i aidl [l -0




adilia Y E gl acluf A (1) il el 22e -1

YoYY)-Y-Y Coa gl 124 alae ) Ay )b -V

il calaal -A

1-Learning Geological and
Geophysical well logging.
2-Teaching the student How to
Evaluate the Formations and
Oil Reservoir's.

3-Teaching the student about
the more Sophistical programs
to evaluate oil reservoirs.

Sk el s i ©

1-To Interpret ate the A ) alaa¥) -
output of well logging to

learn the type of beds and

oil shows.

2- To Evaluate the

reservoirs and how to

develop the production.

kel dalald) 4l Leall Calaa Yl

1-To learn students about new
software about evaluation of
oil reservoirs

2- Learning the student about
the oil shows from logs and
new software like neurology,
.techlog and Petrel.

Lall s el 35 jlanrr

L5 S o pmladl) S o
TTB




Gl sl 305k e muagill e

alaall Gl ) gall g li8lial) @
dae 5 4a 5 haall ALYl da
L S

Ol dae 5 algall Slad) o

0 e aad) b oyl

il gk
ina sl CilaGY) 0
iLedl) Claiy! o
(g sl Joa )l e
A H)la jalas
il clal Sl

i) (e de gana JMA (g leadll ) Cludia) e adiny alal) syl

Ailgll da all (e Yo ¥+ JS 4y jedl) llaial) 5 Al Hiall Claad ll 5 <l 3 S
Sl Aaall e %0+ 83 W Gili Jly sl Al 3 Jilae Jal %Y+ L Gl
Jeadll il b el lasey)

ks gl ALl ddleiall (5 AY) ) leall Al siiall 2l 5 dalad) il jlgall-
(el ) shaill

Adiaill Jalaa g dpladill J giall (alSall apdi 8 daal) dae ) G g aladi 1Y
AS jidiall Jae W) agaaads S e elaall daall 755 01V

SN g a3l oyl & Epaall Ayl aladiud 8 g la) e daalli¥s
Lalal)

3

DRl i) )
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Gl S| &l alas | Introduction to well | Understanding the well + ki 1
Gl S| Jogging and types of | logging concept and how 45810 )
Cllaial ks | well log. to evaluate the reservoirs
e by different types of well
log.
Ll 58 | Basic rock properties | Understanding the sk Y Y
il sSs Ol properties of rocks 408 ) +
Gl S B3| petro physics Give knowledge's about Rt -y
Bt the type of Rocks and 458l +
properties, porosity,
permeability
Gl S| Gl pwalsa| Visual well log Understanding the well +g kY -¢
Gaolais | Gl i logging concept and how A8l )
to evaluate the reservoirs
by different types of well
log.
G nS| Gl palsa| Mud log Understanding the visual +s kY )
Oolais | Gl gaad g well log 458la )
SIS | Glalsa coring Understand the coring and | +¢_kiY -1
ks Srat how to test core | 48l )
Gl S| &) palasl core Study the storing of core |+ &Y -y
P -5 4080 )
Gl S| &l ualss| Visual logging by Understanding the Routine | +s &Y -A
o= core and SCALTesting A8l )
Gl S| Gl ualsa | Geophysics Understanding the +s kY -4
Colads BEY) geophysical method of A8l )
el exploration and logging
BT
@l S| @l walas | Fundamental of well | Understanding the +e kY| =)
Gilis| Clsads | ogging fundamental and historical | 458e )
Glilatial o | liELla g of logging
A e
Sl usS | &l palas| Fundamental of well Understanding the first of VoY [ o))
Geoldy|  Hasnds logging well logging Al




Gl wsS | & palas| Type of logging in Understanding the open +ohiY | Y
Gaolads | Cla b | well bore hole well logging and addlia )
Gllaiel 5| Clddliag cased hole well logging
4 e
Ol S| @l ualas | Bore hole well Understanding the +okiY | Y
RO | o) jaa environment behavior of well bore to addlia )
sally resistivity
&l 3w | &l palas| Section in bore hole | Understanding the change | +e_ kY| -)¢
Crolads 2 ) jra in resistivity through well addlia )
Cllaial 5 osall bore hole
A e
Gl S| Gl ualae| Gamma ray log Understanding the source | +g kY| =)o
Gl 5 ) s of gamma ray 4dilia )
Glilatial g Jealls
A e
G eS| &l palss| Uses of Total Gamma | Computation of total + kY | 7
Crolal g 5 ) e ray log | gamma ray Addlic )
clilaid | seall
A s
G S| &l palas| Uses of Total Gamma | Computation of V-shale +oliY | Ly
Colads )% | ray log and type of formation and | 48l )
sl boundary btween strata
&l usS | &) palas| Spontaneous Uses of well log to +ohiY [ YA
Ol 5 »)J*| potential well diffriantate permeable adilia )
Dyl logging(Splog) Rocks.
<l S <l palas | Sp-log Uses of sp log to calculate | + &Y | -4
Crolais | o) e v-Shale and Rw adilia )
osally
Gl nS| Gl ualss| Sonic log Uses of Sonic log to kY | Y
Oalals °) s calculate Transit time of addlic )
clilaial 5 osall beds(DT) and primary
e porosity of rocks.
Gl eS| &l palsa | Resistivity log Uses of Resistivity log To + kit | Y
Caolals o) e Evaluate Formation and Oil | 458U« )
Dpall

claial

P o

zone




Gl S| Gl alss | Neutron log Uses of Formation + kY | YY
Crolal g 5 ) jma compensated log to 4dBlia )
Clilaial 5 osally compute secondary
P porosity
<) S| &l walas | Formation Evaluate formation| +g_ kY| YV
Ol s )2 | Evaluation from Log Lithology and Oil Shows | 458la )
Gliladial 5 osally
A e
Gl S| Gl ualaa| Petrophysical and Oil Calculations of |+ &3 Y| Y ¢
Ol Jilwss| in place Calculations Watersaturations, Oil | 458a)
Slal g saturation , gas saturation
A

and Oil in place, using
Archi Law
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(engineering mathematics 4ia Slualy ) 3l )

The description of this course provides a brief summary of the

most important course

characteristics and the learning outcomes the student will achieve Demonstrating

whether he has achieved the highest marks available to students.

Faigl Bl YT Gl dadla
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engineering mathematics
(GE308)
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x5 S8l o g

Al ) geaall JIKGE ¢

VoY VoYY A

Audl/Jiadll o

& s/ lele ¥

A Hall Gle L) 2ae 1

Y AY\Y Y

Coa gl 138 dlae )z )5

DRl calaal A

(e DYl Gl Al g 9 An jall e SYalaall Jualdll (3 yha agd s Al o )8l cangy
AL i) Aalaall dlae) (e lUal) S Aulee JSL e Jladl oda (gaudai g Lilall A al)
Drome DB g paial Y QY Aalas Jie Aald ¥ alae Al ja ) bl Jaal) a8 g0 4al 5

A plaall g dalaad) JSLEAN Jad Aaliaal) Apaaal) (5 phall aladind e dUall (€




ptil) 5 alaill 5 aaladll (3l yha g ) jaall s 30 9

A el Calaay)
1. Ordiary of differential equations and its applications.
2. Study special functions (Laplace , Legendre , Gama and beta)
3. Study numerical methods and how to use it

Okl Aalal) Al jleadl Calaa¥l o
1. The ability to solve mathematical equations.
2. The ability to understand problems and use suitable equation to solve it

lal g adal) (351

ol yealadl gl&l)
ClLialiall,

il (3 yha

Clal )
e sall ALY,
3 palaall (L) Ad8liall o A< LEA,

SRR

&)mjad\ J\/Eh}j\ (u..u\ (A,..d\ C.)\A)M &}-\MY\
A sl

Ordinary differential | That the 1&2
equations student
understands
the lesson




3 | Application of first
& second order

That the
student
understan
ds the
lesson

Patial differential
equation

That the
student
understan
ds the
lesson

Equation solve
Laplace , Legendre
&Bessel function

That the
student
understan
ds the
lesson

Fourier sires

That the
student
understan
ds the
lesson

3 | Taylor sires

That the
student
understa
nds the
lesson

Numerical method

That the
student
understa
nds the
lesson

10,11&12
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