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Seismic Exploration



ر ا وص ذج ن

 

ر ا �وص

ة - ا ة ؤس وا/ا ا ا ه ك

كز -2 ا / ي ا م ا ا ا  ه

ر -3 ا ز ر / ) اسم ا ز ف  (Seismic Explorationأ

حة -4 ا ر ض ا ل  ريدوام أش

ةا -5 ا / / ول ا رس اا را ا  ا

ة -6 راس ا ت ع ا د ي(ع )57) )ا / .... ك )2( و ي ر3( ا ا أ ) 

ص -7 ا ا ه اد إع خ  23/9/2022 ر

ي(( د ا�ك ن ب ا ة ا (( ي ا م ا ت ؤس أداء ة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا

م -8 وا م وا م ا ائق وط م ا  :ت

وا-أ  ا
ه -1 اا كوا ا ان سا
اص-2 خ ف ااا و ا ر ا و ذ و ا
 

ع-ب ا رات ا
ر -1
رات -2  ز

وا ا ائ  ط



 

 

 

 

 

 

 

 

 

 

 

 

ش.اء-1 ت ، ذا ، ات
2-. رس ا وا� ت ر ا
3-. دة و ا ا ا ض إ ب ا د إر
و -4 ح خ ات اه  ا

ا ائ  ط

رس. ا رك ا
ا�
ر .ئواتاخ  وأ

ا-ج رات
ر -1 ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا -2 ه ا در .ا
ر -3 ب درة طو ط حوار  ا . ا ش  وا

وا ا ائ  ط

 رة إدارة ح ر حو  ا ت  ش و  .ا
 ف ب ك ط شط ض ا ت ا� وا  .ا وا
 ص در ن  خ . شط ا  ا

ا ائ  ط
 رك ش درس   ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
 زام د ا حدد و م  ا ت د وا  حوث.وا ا
 رات ر خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا�خ رات ا ( وا ا رات ا
ب درة  -1 ط ل  ا ئل ع ا دا و نا ك .ا
ب ةدر  -2 ط ل  ا ب ع ا راك كا .ا
ب درة  -3 ط ل  ا ئل ع ا و ددة. ا ا
ر -4 ب درة طو ط حوار  ا ش ا  .وا



ر9- ا اف  :أه
ȱ ƃكɎ اȀȖȱيƙǪȪ اȹɍكǠȆرية و اȞȹɍكǠسɆة و أɆƵة Ƚذا اɍسǪكشǠف Ǡƭ Žل Ȱȶȝ اɀȆƫحǠت اȱزȱزاɆȱة اɆȲȪƩة و ǠȪɆǤȖǩت اɍسǪكشǠف اȱزȱزايǼȾف إɆȲȞǩ Ƃم اȱǠȖȱب اسǠسǠɆت 

 ǼȞǤȱة اɆȝǠǣȀȱة و اɆثɎǮȱة و اɆǝǠȺǮȱت اǠحɀȆƫل اɎن خȵ ǠȾɆȥ ȀيɀȖǪȱج و اǠǪȹɍة اȞǣǠǪȵ ة وɆȖȦȺȱل اɀȪƩن و اȵǠكƫراسة اǼǣ صةǠƪوريةاǼȱة اɆȱزاȱزȱة اǤاقȀƫة ،  ، اɆȖȦȺȱل اɀȪǶȲȱ
 ɍǠت ɆȲȶȝة ȵشɀȲȱ ȼŏǠاقع و اǠǤȵ. ȰȪƩدئ اƨǠȞƫة ǠȹǠɆǤȲȱت اȱزȱزاɆȱة ، أȽم اǠƨǠȞƫت Ƭذه اǠȹǠɆǤȱت ، Ǽǣاية اƘȆȦǪȱ اȱزȱزاƃ و Ȱȶȝ اȀƪاǝط اɆǶȖȆǪǶǪȱة اȝɀȺǪƫة ،ح

It aims to teach the student the basics and applications of seismic exploration for both refraction and reflection 
methods , the importance of this exploration in the field of seismic  surveys for the study of reservoirs and oil 
fields and follow-up production and development through 2D, 3D and 4D surveys, periodic seismic monitoring 
of the oil fields , principles of processing seismic data, the most important processing  for these data, the 
beginning of seismic interpretation and making various underground maps, practical cases similar to reality on 
the field. 

ع ت ا� ا ا ا ا ت ا ط  ط

ول  7 ا

Introduction: Types of seismic waves, 
velocities of rocks & fluids. 
SEISMIC WAVES : attenuation, 
amplitudes, reflection , refraction and 
diffraction .Acoustic impedance 

 
 

+ و  ي  ا

 ا

7 
 

Seismic wave propagation - Introduction - 
Huygen's principles 
The law of reflection using Huygen's 
principles .The law of refraction using 
Huygen's principles – Diffraction. 

 
 

+ ا  ي ن ا او و  ا

ث  ا
7 The main characteristic features of seismic 

prospecting methods Wave Terminology 
 

 
+ و  ي  أ

ا  ا
7 Velocity in rocks is affected by Methods of 

computing seismic velocity Spread 
Configuration 

 

 
+ ا  ي ن  ا

 ا

7 Refraction Seismic: Principle of refraction 
seismic. Wave front processes, field 
procedure, source of waves, geophones 
recording instruments. 
correction of field data, and interpretation of 
data to obtain the velocities and thickness 
over simple layered structures. 

 
 
 

+ ا  ي ن ا او و  أ

دس  ا

7 
 

Interpretation of seismic refraction data 
obtained over a two layered and three 
layered horizontal. Interpretation of seismic 
refraction data over a two layered inclined 
earth -faulted interfaces, dipping & irregular 
layers. Earth reduced travel time plots, 
hidden & blind layers Amplitude modeling, 
lateral velocity gradients & worldwide 
results Geological interpretation of 
refraction data. 

 
 
 
 

+ و  ي  ا

 ا
7 Seismic reflection surveying 

Reflection and transmission of normally 
incident seismic rays 

 
+  ا  ي



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Geometry of reflected wave path 
Normal move out  (   NMO  -   ΔT   )      

ا

7 Seismic reflection surveying 
Reflection and transmission of normally 
incident seismic rays 
Geometry of reflected wave path 
Normal move out  (   NMO  -   ΔT   )      

 
 

+ ت  ي وا  ا ا

+ Effect of   NMO Dipping Reflector 7ا  ا  ي

ا
7 How to find the dip angle of dipping 

reflector ? 
Dipping reflectors and migration 
Ray paths of multiple reflections 

 
+ ي  ي ن  ا

دي ا
7 The shot gather Common mid-point 

profiling Corrections   applied to the seismic 
data 

 
+  ا  ي

ا
7 Static Correction 

Dynamic Correction (NMO Correction) 
Method of computing NMO Correction 

 
+ ا  ي ن ا  و

ث ا

7 Digital  processing of seismic data , Data 
processing Sequence , Essential Processing 
True Amplitude Recovery , Data Editing 
Common depth point (CDP) or Common 
reflection point (CRP) 

 
 

+  ا  ي

ا ا
7 The importance of CDP-Stack , CDP-Gather 

Optional processing , De-convolution 
Coherency , Characteristic of seismic events 

 
+ ت  ي وا  ا ا

ا

7 Seismic interpretation , Base map, Seismic 
sections, Synthetic seismogram 
When there is a well and the well has 
synthetic seismogram, When there is a well 
and the well has no synthetic seismogram or 
there is no well, Seismic maps 

 
 

+    ي



 
 
 

 
 
 
 

ل - ب  ا

ا ت ئ ا ا ق ا ض و ا دة ت رس ك
. ط غ ا و ك ى خ  ا

�

 

ة: -1 ا ة ب  ا

: ا اءات  ا
 ر ا  ك
 ى  أخ

1. Applied Geophysics, 1996, Telford, W.,M. 
2. An introduction to applied and environmental geophysics, 

1997, Reynolds, J. M. 
3. Introduction to geophysical prospecting, 1988, Durbin, M. 

B. 
4. Applied and environmental geophysics, 1999, Sharma, 

V.,P. 
5.   An Introduction to geophysical Exploration,2002, 3rd   
.) 

ا ورش ل ا و ( خ ت
) و ا ا وا ت وا ت ور  وا

 

و ( ا ت لا ا
ت را وا ا ر وا ف ا ات

) ا  ا
. 



Fundamentals Of  Well
Logging



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ ص ا وا/ا ا ك

ك .2 ا / ا ا ا  ا

ر .3 ا ر / ا ا ت  ياأ

ا .4 ر ا ل  ريدوام أ

ا .5 / اا ا را  ا

را .6 ا ت ا (د  75 )ا

ص .7 ا ا اد إ خ  2/10/2022 ر

ر-9 ا اف  أ
إ رف وك ا ى ا ا ه ي أ ا ق ط أ  ا

 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا

ا .8 وات وا ا ائ  وط



وا-أ  ا
اا- كوا ا ان سا
ف- قا اط ا و وأ ي ا ا

 

ع-ب ص ا رات ا
ر–1ب
رات–2ب ز

 

وا ا ائ  ط

ش.- ت ، ذا ، اءات
-. رس ا وا� ت ر ا
-. دة و ا ا ا ض إ ب ا د إر
و- ح ات ا ا

 
ا ائ  ط

رس. ا رك ا
ا�
رات .ئوا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا-2ج ا در .ا
ر-3ج با درة طو حوار  ط . ا ش وا

 

وا ا ائ  ط

رة إدارة • ح ر حو  ا ت  ش و  .ا
ف • ب ك ط شط ض ا ت ا� وا  .ا وا
ص • در ن  خ . شط ا ا

 
ا ائ  ط



رك • ش درس   ا ا ل ا زام د ط ا ه با ح ؤو و  .ا
زام • د ا حدد و م  ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا ئرياا و ا .س
ب درة -2د ط ل  ا ئري ع ا ا س ا ئل وو .أدوات
ب درة -3د ط ل  ا ئل ع ا و ددة. ا ا
ر-4د ب درة طو ط حوار  ا ش ا  .وا

ع ت ا� ا ا ا ات ا ط  ط

ول  .Electric Properties of Rocks 3 ا
 + ا ي

 و

 3 ا
Radioactive & Acoustic 

Properties of Rocks. 
 

+  ي
ا

او و
ا ن  ا

ث  3 ا
Radioactive & Acoustic 

Properties of Rocks. 
 

+ أ ي
 و

ا  3 ا
Measurement 
Environment. 

 
+ ا ي ن  ا

 .Resistivity logs 3 ا
 +  ي

أ
او و
ا ن  ا

دس  .Resistivity logs 3 ا
 + و ي ا

 

 3 ا
The Spontaneous Potential 

Log. 
 

+  ا ي

 .3Caliper Logا
 + ت ي وا  ا

 ا
 .3Gamma Ray Logا

 +  اي

 .3Gamma Ray Logا
 + ي ي ن  ا

دي 3ا
Density Log (Gamma Ray 

Absorption Logs). 
 

+  ا ي

 3Neutron Logsا
ن+ي  ا و

 ا
ث  3Sonic Porosity Logا

 ا ي 

ا ت ي 3Application and exerciseا وا  ا
 ا

  ي3Case studiesا



ا .9  ا

اءات :ا  ا
ر ▪ ا  ك
ى ▪  أ

Theory, Measurement & Interpretation of 
well logs, Zaki bassiouni, SPE Textbook series 

Log Interpretation Principles / 
Applications,(1989) Schlumberger 
 

ا ورش ل ا و ( ص ت
و ت وا ت ور (وا و ا ا  ا

 

ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات

) ا  ا
. 

ل .10  ا

ا ت  ا

�

 



Drilling Engineering I



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ ص ا وا/ا ا ه ك

كز .2 ا / ا ا ا ا  ه

ر .3 ا ز ر / ي ا ا ا 1ه

ا .4 ر ا ل  ريدوام أ

ا .5 / اا ا را  ا

را .6 ا ت ا (د  60 )ا

ص .7 ا ا ه اد إ خ  19/9/2022 ر

ر-9 ا اف  أه
1.Understanding the basics of drilling operations, including drilling fluids, drill bits, and drilling rig 
components.  

2. Learning how to design and implement drilling programs for various types of wells, such as oil/gas wells.  

 3. Gaining knowledge on drilling safety practices and how to handle emergency situations during drilling 
operations. 

 4. Familiarizing with drilling optimization techniques, such as directional drilling, hydraulics optimization, and 
bit selection. 

 
 

 
 
 
 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا� ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د جن ر ا ن رر ل ف و ه ح و . ح  .ا



 

وا .8 وا ا ائق وط ا  ت

وا-أ  ا
ه- اا كوا ا ز ان وسا
ا- زاء ق ا ر ا ات ؤ وا ة ؤ ا زوم وا ى ا ث و ا ت ف ا

رة س وا ا س
- 
 

ع-ب ص ا رات ا
ا -1 ا وا ري ات
 ر -2
ا -3 ر ل

 

وا ا ائق  ط

ش.- ت ، ذا ، اءات
وا�- ت ر .ا رس ا
-. دة و ا ا ا ض إ ب ا د إر
و- ح ات اه ا

 
ا ائق  ط

رس. ا رك ا
ا�
رات .ئوا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا-2ج ه ا در .ا
ر-3ج ب درة طو ط حوار  ا . ا ش وا

 

وا ا ائق  ط



رة إدارة • ح ر حو  ا ت  ش و  .ا
ب ف • ط شط ض ا ت ا� وا  .ا وا
ص • در ن  خ . شط ا ا

 
ا ائق  ط

ر • ش درس   ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
زام • د ا حدد و م  ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا دا و كا .ا
ب درة -2د ط و ع لا  ا ل ح ا زة .ا
ب درة -3د ط ل  ا ئل ع ا و ددة. ا ا
ر-4د ب درة طو ط حوار  ا ش ا  .وا



ا .9  ا

ا اءات  :ا
ر ▪ ا  ك
ى ▪  أ

 Oil well Drilling Engineering Principles And Practice.  H. 
Rabia 

ا ورش ل ا و ( ص ت
) و ا ا وا ت وا ت ور  وا

 

ع ت ا� ا ا ا ا ت ا ط  ط

ول  3 ا
Introduction to drilling, 
Classification of drilling 
operations, well planning and 
design 

ا ي
 و

 3 ا
Properties and functions of 
drilling fluid, Types and 
properties of clay in water 

 ي
ا

او و
ا ن  ا

ث أ ي types of drilling fluids 3 ا
 و

ا  3 ا
Drilling hazards dependent on 
mud control,  drilling mud 
calculations 

ا ي ن  ا

 3 ا
Drilling methods (cable tool 
drilling, rotary drilling) ي 

أ
او و
ا ن  ا

دس  3 ا
Drilling rig components and 
systems, Basic component of 
rotary drilling equipment 

و ي ا
 

 ا ي Drilling string and accessories 3 ا

 3Types of bits, drill bit designا
and selection ا ي 

 3Casing of oil wells, Functionsا
of casing ا ي 

ي ي 3Types of casing. Casing Stringsا ن  ا

دي 3ا
Parameters of casing design, 
Selection of casing and bit 
types 

 ا ي

3ا
Cementing of oil wells 
Classification and properties of 
cements 

ن ي ا و
 ا

ث  3Classification of cementingا
operations ا ي 

ا  ا ي 3Cementing equipmentا

 3Methods and calculations ofا
cementing ا ي 



ل ا و ( ا ت ا
ر وا ف ا تات را وا ا

) ا  ا
. 

ل .10  ا

ا ت   ا
�

 



ر المق �وصف

ا .1 ؤ وا/ا ا ط ا

ا .2 / ي ا ا ا  ا

ر .3 ا ر / ر ا  ا

ا .4 ر ا ل  ردوام أ

ا .5 / ا ا را ا  ا

ا .6 ي(د )ا را ا  56 ت

ا .7 ا اد إ  4/10/2022 رخ

ر-9 ا اف  أ
ت ا ا ى إ رف اصوا وا ئ را توا أ اع أ ى ف وا

ا دات كا ا و ي ت ا ظ و ، ار ر ا ي ث ي ا
و ت رو رة،يا ا ر ا� قران وا ر ا يو قرو أ دةي ذا

ج ا دة ز ي ز ا ر غ.ا ي رو ا ي ر ا ي ا د ى ء ى ا ر ا ف
ر ا� ران ي رات وا ر ا وث ي ا .أ ا أو ا

ي(( د ا�ك مج البرن عة ))مرا لي الع ع ال ت مؤس أداء عة  مرا

إذا ً ا ا ا ت و ا ئ ً زاً ا ا ي د ك ا ا و

ه و ا ص ا ا دة ا ن اك ر  .و

وا .8 وا ا ائ و ا  ت



وا-أ  ا
اا • اوا ان ي .ا
ى • ف اا ق ا ر.واا ا اع أ وا ئ ا ئ ا
ر. • ر ا ت ه ا ل ر  ا
ك • ا ا ى ف يا ر.ا ا� ران ي رات وا ر ا وث ط ا س ه  ا

ع-ب ا رات ا
ر–1
روات–2 ا رات .ا ا ي ز ا ة وا ات ا ي وا
ام–3 يا ا ات وا ا ت ا ا ة وا ت وا� اء

وا  .واا
 

ا-ج رات
ت أداء ى  ا رة  .1 ا . ا  و
2. . ا ا ى در ا ي وا ي ا ا
ي(.ا-د ا ر وا ظ ا ا ا رات )ا وا ا رات

ع. ا رة -1 ا ى
. ى ا رة -2 ا ي ا س ه ا ي ا ك ا ي ا

وا .9 ا  ائ

ة إدارة • ا ى ا ض  ا
ا ا  • ت  ا
ر    • .  ا ا

 

ا .10  ائ

رس. • ا ي ر ا
ا •
ئ • و رات .ا وأ

 



ع ت ا ا ا ا  ا ا ت

ول  2 ا

Introduction: Types of rocks, 
Types of Forces, Types of 
Strength, Geological Factors 
Controlling the Engineering 
Properties of Rocks. 

 وح 

ي  4ا

Engineering Properties of 
Intact Rocks: Physical 
Properties of Intact Rocks, 
Mechanical Properties of 
Intact Rocks: Tensile 
Strength of Intact Rock: 
Indirect Test: Point – Load 
Test: Brazilian Test 
Compressive Strength of 
Intact Rock: Uniaxial 
Compressive Strength, 
Schmidt Hammer Test, 
Uniaxial Compression 
Machine 

ي + 
ا

او و
يا ا  ن

 4ا

Shear Strength of Intact 
Rock, Internal Cohesion, Ci, 
Internal Friction Angle, φi, 
Triaxial Compression Test: 
Shear Strength Parameters 
for Intact Rocks, Mohr 
Diagram, Deformation of 
Intact Rock, Deformation 
Parameters: Modulus of 
Elasticity, E, Poisson’s Ratio,
V, Method of computing E 
and v, Types of deformation 
of some rocks, Types of E:    
1-Ei = Initial   
2- Esec = Secant    
3- Etang = Tangent   
4- EAV = Average 
 

ي + 
و ح
ن  وا

ا  4ا

Intact Rock Classification 
System: Compressive 
Strength, UCS & E, UCS & E 
&υ, By Equation, From A 
chart. Three methods for 
intact rock classification: 
Strength System, Modulus 
Ratio System, Strength – 
Deformation System. 

ي +
ا

او و
ي ا ن  ا

 4 ا
Physical Properties for 
discontinuity surfaces:          
1-Roughness  
2- Continuity 

ي + 
و ح

ي أ ن  وا



3- Separation (Aperture) 
4- Infilling materials 
5- Amount of Dip & Dip 
Direction 
6- Joint Set No. 
7- Joint Spacing or Fracture 
Intercept 
8- Block Size

 4 دسا

Mechanical Properties for 
discontinuity surfaces:          
1- Joint Wall Hardness: 
Schmidt Hammer Test 
2- Shear Strength of 
Discontinuity surfaces 
Classification Systems of 
Discontinuity Surfaces: 
1- Joint Spacing, (Js) OR 
Fracture Intercept, (FI) 
2- RQD-System 

ي و+  ح

4ا

Stress, Strain, Deformation 
Characteristics: 
Types of stresses: 
Compressive, Tensile, Shear 
Maximum, intermediate and 
minimum stress 
normal stress (σn), shear 
stress (τ), Vertical stress σv 
Mohr Circle representation 
of stresses  
Deformation - Response to 
Stress: Ideal Materials: 
Elastic, Viscous, Plastic 
unconfined compression test 
Generalized stress-strain 
curve for rocks, Compressive 
Strength, shear strength 
Direct shear test, Confining 
Pressure, Triaxial test, 
Failure envelope 
Tensile Strength: 

ي +
و ح
ن  وا

4ا

Elasticity: Linear Elasticity 
Stress, Sign convention, Units 
Stress Tensor, Mean normal 
stress, Principal Stresses,  
Mohr’s Stress Circle 
Strain: Normal strain 
(elongation), Shear Strain 
Strain Tensor, Volumetric 
Strain, Principal Strains 
Elastic Moduli, Hooke’s law, 
Poisson’s ratio, Isotropic 
materials: General relations 
between stresses and strains 

ي و+  ح



for isotropic materials, Bulk 
Modulus, compressibility, 
Some relations between 
elastic moduli, Strain Energy 
Non-Linear Elasticity:  
Perfectly Elastic, Elastic with 
Hysteresis, Permanent 
Deformation 

2ا

POROELASTICITY: Two 
material phases (solid & 
fluid), Two stresses involved: 
External stress, σij and
Internal stress (pore 
pressure), Pf, two strains 
involved: Bulk strain, 
Zeta (ζ) parameter, Biot-
Hooke’s law, 
Drained Loading (Jacketed 
Test), Drained Loading 
(Unjacketed Test): Biot-
Gassmann equation,  
Undrained Test (Effective 
Stress Principle): Effective 
stress concept (Terzaghi, 
1923) 

 
و ح

ي أ ن  وا

4ا

Rock Failure, Shear Failure, 
Tensile Failure, Fracturing: 
Extended Leak off Test 
(Minifrac), Sanding: How can 
sand production be 
controlled?

ي قشة+  م

د 4ا

Earth Stresses: Stress in the 
Earth before Drilling a 
Borehole: σv Principal stress
acting in the vertical axis  
σh Principal stress acting in
the horizontal axis  
σH Principal stress acting in
the horizontal axis σH > σh 
Factors controlling Earth 
Stresses: 

Tectonic Setting  
 Depth  
 Pore pressure  
 Lithology  
 Temperature  
 Structure  

Wellbore Stresses: 
Stress in the Earth after 
Drilling a Borehole, Far Field 
Stresses (σh, σH, σv) or in-
situ stresses 
Wellbore Stresses:                 

ي + 
و  ح

ي أ ن  وامتح
 
 



σr = Radial Stress  
σt = Tangential Stress (or
Hoop Stress)  
σa = Axial Stress 
Deviated borehole in an 
anisotropic stress field 
(i.e. where σH ≠ σh) 
 

ي +ا
ا

8

Geometry of Borehole Shear 
Failures 
a) Shear Failure Shallow 
Knockout (ssko): σa > σt > σr 
b) Shear Failure Wide 
Breakout (swbo): σt > σa >
σr 
c) Shear Failure High-Angle 
Echelon (shae): σa > σr > σt 
d) Shear Failure Narrow 
Breakout (snbo): σr > σa > σt 
e) Shear Failure Deep 
Knockout (sdko): σr > σt >
σa 
f) Shear Failure Low-Angle 
Echelon (slae): σt > σr > σa 
Geometry of Borehole 
Tensile Failures: 
a) Tensile Failure Cylindrical 
(tcyl): σr ≤ –To 
b) Tensile Failure Horizontal 
(thor): σa ≤ –To 
c) Tensile Failure Vertical 
(tver): σt ≤ –To 
Identification of Rock 
Mechanics Features on 
Borehole Images 

ي + 
و ح

ي أ ن  وا

+ ا ا
ا

8

Mechanical Earth Model 
(MEM): 
(a) 1D Mechanical 
Stratigraphy: 
(b) 3D Framework Model: 
Calculating conditions for 
Rock Failure: 
a) For shear failure: 
b) For Tensile failure: 
Borehole Stability in 
Deviated Wellbores: 
1) In relaxed basins (σv > σH
> σh):  
a) Drilling parallel to σH 
b) Drilling parallel to σh 
Comparison of case a) and b) 
shows that: 
IT IS SAFER TO DRILL 

ي + 
و ح
ن ي وا  أ



ا .11  ا

اءات :ا  ا
ر ▪ ا  ك
 أ ▪

Fjær, E., Holt, R.M., Horsrud, P., Raaen, X. and Risnes, R. 
2008.Petroleum-related rock mechanics 2nd ed. 
Developments in Petroleum Science 53, 491 pp.  

ا ت

ورش ل ا ى و ( ت
) و ا ا وا ت وا ت ور وا  ا

و ت ى ا عا ل
و ا ر ا اء و را ا دة

. ر ي ا  در

ل ا ى و ( ا ت ا
ت را وا ي ا ر وا ف ا ات

) ا  ا
. 

ل .12  ا

ا اد ت ا و ي، ،

����  �

 

PARALLEL TO THE 
MINIMUM HORIZONTAL 
STRESS WHEN DRILLING A 
HORIZONTAL WELL IN A 
RELAXED BASIN 
2) In tectonically stressed 
basins (σH > σh > σv):  
a) Drilling parallel to σH 
b) Drilling parallel to σh 
Comparison of case 2a) and 
2b) shows that: 
IT IS SAFER TO DRILL 
PARALLEL TO THE 
MAXIMUM HORIZONTAL 
STRESS WHEN DRILLING A 
HORIZONTAL WELL IN A 
TECTONICALLY STRESSED 
BASIN 



Production Engineering I



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ واɅǼȞǪȱن ا اȦȺȱط ǦسǼȺه ǦɆȲك / Ȱصɀƫا ǦȞȵǠǱ 

ا .2 / ا م اǠȮƫ ا ǦسǼȺهȵǦɆȖȦȺȱا  ن

ر .3 ا ر / م Ȧȹط ا اǠǪȹج ǦسǼȺه 

ا .4 ر ا ل  حضɀري أ

ا .5 / /اǦȺȆȱ ا اɍول ȰȎȦȱاǦثȱǠثȱا ǦراسǼȱا 

را .6 ا ت ا (د  س45ǦȝǠ )ا

ص .7 ا هذا اد إ خ  29/9/2022 ر

اȀȪƫر-9 اهǼاف
ǦɆȖȦȺȱا Ɏȱ˨ر اɍكǠȶل ǠɆȲȶȝت ȜɆƤ ɂȲȝو ɄȖȦȺȱا اȶȮƫن Ȱداخ ȰɆȱǠǂا ǦكȀح ƙȹاɀق ǠǤȵدى ɂȲȝ اɎȕɍع اȱǠȖȱب ƙȮƢ ȵن اȀȪƫر واسȂȺǪافǼȾɅف اǠǪȹج Ǝاك ɂȲȝ ɀȎǶȲȱل ǠőǠƨǠȞȵو

.ɄȖȦȺȱا اȶȮƫن Ȱداخ ɄȖȦȺȱا ɄȕǠɆǪحɎȱ
 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

ق د ن ك إذا ب ط ا ن و ا م ا ت خر و ر ا ئص خ م � ً ض زاً ا ذا د ا�ك ر ا ف و ر و
رص ا ن وى ا دة وا . را ا ن ض رر كل ف  .و

م .8 ا ا وط م ا مت وا م  وا



م-أ وا  ا
م- ه اا ااوا جسان ا ت .و ا
ف- اا سا ا ر ا ل ا ت اع وا ا ا ادا

ا ا اف د وا ا ق ا ف ا
 

ع-ب ص ا رات ا
رات - لز ا ر وا ل

 

م وا م ا ا  ط

ش- كت ذ ت رس ا .ت
ا- ض إ ب ا د دةإر و ا را ا م ا ر ا ا ا در ا ض و

 
م ا ا  ط

رس - ا ر دةا ا و ر وا ا ح ط .ل ا ة ا ت
رات - ..وا

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
ر-3ج ب درة طو ط وار  ا ش ا ئوا ا .وطرح

 

م وا م ا ا  ط

ضرة إدارة • ر و  ا ت  ش و  .ا
در • ا ن ص دةخ ا ت ش ضور وا زام ا ب ط ا ع ش ضرات ا .ضور

 
م ا ا  ط

رك • ش درس   ا ا ل ا زام د ب ا ط ؤو و ا  .ا
رات ر • خ ئ ا ا زام ن وا دراا ا ت ضوره ن ل ذي ا وى ب ط ا م  .و



ا .9  ا

: ا اءات  ا
ر ▪  ا
ى ▪  أ

Petroleum Production Engineering  (Herish N. Hamarash) 

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا دا و طا ا ج ا
ب درة -2د ط ل  ا و ع ا ا رات ز ا ل خ ن ط ا دس ا ع وا طا ا ول
ب درة -3د ط ل  ا ئل ع ا مو ددة. ا ا
ر-4د ب درة طو ط وار  ا ش ا ئوا ا  .وطرح

ع ت ا� م ا ا م ات ا م ط ا  ط

ول  Introduction to Production 3 ا
Technologyوا   ي

  

وا   يReservoir Drive Mechanisms 3 ا
 

ث وا   يRadial Flow in the Reservoir 3 ا
  

ا  يFluid flow equations 3 ا

 Linear Flow of Incompressible 3 ا
Fluidsي 

أ
او و
ا ن  ا

دس  Radial Flow of Incompressible 3 ا
Fluids و ي ا

 
 Completion Design 3 ا

Consideration
ي ي ن ا

  ي :3Methods of completionا

3ا
Selection of the flow conduit 
between the reservoir and 
surface

اي
 

ي ي3Completion Equipmentا ن  ا

دي  3Production packer settingا
methodsا ي

 
 ي3Perforationا

ث  3Perforation Chargeا
Arrangementي ي ن  ا

ا  3Perforation Chargeا
Arrangementي  

ن ي 3Examinationا ا
 ا



ا ورش ل ا و ( ص ت
) و ا ا وا ت وا ت ور  وا

اǠƫدة ȾȦȱم اǼȝǠȆƫة ǦɆȹوƕȮȱɍا Ȝاقɀƫا.ǦɅȀظȺȱا 

ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات

) ا  ا

ǦقɎȞȱا ذات ǦɆȲȪƩا واǼȞƫات اȂȾǱɍة ȵن ǼɅǼȞȱا ǦȺɅǠȞȵو ǦɆȖȦȺȱا اɀȪƩل Ȝاقɀƫ ǦɆȹاǼɆƫا رات Ȃˬȱا
ز اȺȱظȀي ǰȾȺƫ˨ 

ل .10  ا

ا ت ا ا ه  دئ

�

 



Applied Petroleum
Reservoir Engineering I



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ ص ا وا/ا ا ك

ك .2 ا / ا ا ا  ا

ر .3 ا ر /  1دئ ا

ا .4 ر ا ل  ريدوام أ

ا .5 / ا ا را ا  ا

را .6 ا ت ا (د  75 )ا

ص .7 ا ا اد إ خ  2/2/2023 ر

ر  .8 ا اف أ
و ا ت ا ا إ اف ا ا ا ه ا ك نب ا و ط .وا

 
 
 
 
 
 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا



وا .8 وا ا ا وط ا  ت

وا-أ  ا
اا- كوا ا ان سا
ا- ه ا ك
ط- وا
ن- ا

 
 

ع-ب ص ا رات ا
ر–1ب
رات–2ب ز

 

وا ا ا  ط

ش.- ت ، ذا ، اءات
-. رس ا وا� ت ر ا
-. دة و ا ا ا ض إ ب ا د إر
و- ح ات ا ا

 
ا ا  ط

رس. ا رك ا
ا�
رات .وا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا-2ج ا در .ا
ر-3ج ط درة طو حوار  با . ا ش وا

 

وا ا ا  ط

رة إدارة • ح ر حو  ا ت  ش و  .ا
ف • ب ك ط شط ض ا ت ا� وا  .ا وا



ص • در ن  خ . شط ا ا
 

ا ا  ط

رك • ش درس   ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
زام • د ا حدد و م  ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا دا و نا ك .ا
ب درة -2د ط ل  ا ب ع ا راك كا .ا
ب درة -3د ط ل  ا ئل ع ا و ددة. ا ا
ر-4د ب درة طو ط حوار  ا ش ا  .وا



ا .9  ا

: ا اءات  ا
ر ▪ ا  ك
ى ▪  أ

Petroleum Reservoir Engineering Handbook, Tarek Ahmed, 
4th edition (2010). 
Applied Petroleum Reservoir Engineering Third Edition. 
Ronald E. Terry J. Brandon Rogers (2015). 
Petroleum Reservoir Engineering Practice. Nnaemeka 
Ezekwe (2010). 

ا ورش ل ا و ( ص ت
) و ا ا وا ت وا ت ور  وا

ا ا ق ق  ا

ع ت ا� ا ا ا ات ا ط  ط

ول  5 ا
FLUID FLOW EQUATIONS  
STEADY-STATE FLOW and
Water drive reservoirs

+ ا ي
 و

 5 ا

The Steady-State 
Model in the MBE and

  The unsteady-state 
model in the MBE

+  ي
ا
اوو

ا ن  ا

ث +  Natural Water Influx and 5 ا أ ي
 و

ا +Classification of aquifers 5 ا ا ي ن  ا

  Recognition of natural 5 ا
Water influx modelsand+  ي

أ
او و
ا ن  ا

’Schilthuis 5 دسا Steady-State 
Model+ و ي ا

 

Hurst’s 5 ا Modified Steady-
State Model+  ا ي

 5The Van Everdingen-Hurstا
Unsteady-State Model+ ت ي وا  ا

 ا
+5principle of superpositionا  اي
+5Bottom-Water Driveا ي ي ن  ا

دي 5Fetkovich’sا Method+  ا ي

5ا

Fluid Flow in Petroleum 
Reservoir 

• Introduction 
• Fluid Types 

 

ن+ي ا و
 ا

ث  5Definition of Fluid Flowا
Regimes+  ا ي

ا +5Fluid Flow Equationsا ت ي وا  ا
 ا

+5Radial Flow Equationsا   ي



ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات

) ا  ا
. 

ل .10  ا

ا ت ا ا دئ + ا  Iدئ

�

 



Drilling Engineering II



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ ص ا وا/ا ا ه ك

كز .2 ا / ا ا ا ا  ه

ر .3 ا ز ر / ي ا ا ا  2ه

ا .4 ر ا ل  ريدوام أ

ا .5 / اا ا را  ا

را .6 ا ت ا (د  60 )ا

ص .7 ا ا ه اد إ خ  19/9/2022 ر

ر-9 ا اف  أه
Understanding the basics of drilling operations, including drilling fluids, drill bits, and drilling rig components.  
2. Learning how to design and implement drilling programs for various types of wells, such as oil/gas wells. 
 3. Gaining knowledge on drilling safety practices and how to handle emergency situations during drilling 
operations. 
 4. Familiarizing with drilling optimization techniques, such as directional drilling, hydraulics optimization, and 
bit selection. 

 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا� ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د جن ر ا ن رر ل ف و ه ح و . ح  .ا



وا .8 وا ا ائق وط ا  ت

وا-أ  ا
ه- اا كوا ا ز ان وسا
ا- زاء ق ا ر ا ات ؤ وا ة ؤ ا زوم وا ى ا ث و ا ت ف ا

رة س وا ا س
- 
 

ع-ب ص ا رات ا
ا -1 ا وا ري ات
 ر -2
ا -3 ر ل

 

وا ا ائق  ط

ش.- ت ، ذا ، اءات
وا�- ت ر .ا رس ا
-. دة و ا ا ا ض إ ب ا د إر
و- ح ات اه ا

 
ا ائق  ط

رس. ا رك ا
ا�
رات .ئوا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا-2ج ه ا در .ا
ر-3ج ب درة طو ط حوار  ا . ا ش وا

 

وا ا ائق  ط

رة إدارة • ح ر حو  ا ت  ش و  .ا
ب ف • ط شط ض ا ت ا� وا  .ا وا



ا .9  ا

ص • در ن  خ . شط ا ا
 

ا ائق  ط
ر • ش درس   ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
زام • د ا حدد و م  ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا دا و كا .ا
ب درة -2د ط و ع لا  ا ل ح ا زة .ا
ب درة -3د ط ل  ا ئل ع ا و ددة. ا ا
ر-4د ب درة طو ط حوار  ا ش ا  .وا

ع ت ا� ا ا ا ا ت ا ط  ط

ول  Methods of calculations of 3 ا
directional wells ا ي

 و

 3 ا
Horizontal drilling, Types of  
Horizontal drilling ي 

ا
او و
ا ن  ا

ث أ ي Air Drilling 3 ا
 و

ا ا ي Design of air drilling operations 3 ا ن  ا

 3 ا
Drilling Problems and its 
Solution (Part 1) ي 

أ
او و
ا ن  ا

دس  Drilling Problems and its 3 ا
Solution (Part 2) و ي ا

 
 Drilling Problems and its 3 ا

Solution (Part 3) ا ي 

 ا ي 3Well Completion Techniquesا

 3Formation pore pressure andا
fracture resistance ا ي 

 3Methods of calculations ofا
directional wells ي ي ن  ا

دي   3Horizontal drilling, Types ofا
Horizontal drilling ا ي 

ن ي 3Air Drillingا ا و
 ا

ث  ا ي 3Design of air drilling operationsا

ا  3Drilling Problems and itsا
Solution (Part 1) ا ي 

 3Drilling Problems and itsا
Solution (Part 2) ا ي 



: ا اءات  ا
ر ▪ ا  ك
ى ▪  أ

Oil well Drilling Engineering Principles And Practice.  H. 
Rabia 

ا ورش ل ا و ( ص ت
) و ا ا وا ت وا ت ور  وا

 

ا ت لا ا و (
ت را وا ا ر وا ف ا ات

) ا  ا
. 

ل .10  ا

ا ت   ا
�

 



Applied Petroleum 
Reservoir Engineering II



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ وا/ا ا ا ه ك

ك .2 ا / ا ا ا ا  ه

ر .3 ا ر / ا ا ه  II  ادئ

ا .4 ر ا ل  ريدوام أ

ا ا/ا .5 را ا  وا

را .6 ا ت ا (د  75 )ا

ا .7 ا ه اد إ خ  2/2/2023 ر

ر .8 ا اف  أه
ه ت ا ا إ اقواف ذ و و ا طاص ا ب .او

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا



وا .9 وا ا ق ا وط ا  ت

وا-أ  ا
ه- اا كوا ا ان سا
اص- ف ااا ر ا و ذ و اا و

او - ن روك ا
 

ع-ب ض ا رات ا
ر–1ب
رات–2ب ز

 

وا ا ق ا  ط

ش.- ت ، ذا ، اءات
-. رس ا وا� ت ر ا
و- ح ات اا ه

 
ا ق ا  ط

رس. ا رك ا
ا�
رات .وا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا-2ج در اا .ه
ر-3ج ب درة طو ط حوار  ا . ا ش وا

 

وا ا ق ا  ط

رة إدارة • ح ر حو  ا ت  ش و  .ا
ف • ب ك ط شط ض ا ت ا� وا  .وا
ص • در ن  خ . ا شط



 

ا ق ا  ط

رك • ش درس   ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
زام • د ا حدد و م  ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا دا و نا ك .ا
ب درة -2د ط ل  ا ب ع ا راك كا .ا
ب درة -3د ط ل  ا ئل ع ا و ددة. ا ا
ر-4د ب درة طو ط حوار  ا ش ا  .وا



ا .10  ا

: ا اءات  ا
ر ▪ ا  ك
ى ▪  أ

Petroleum Reservoir Engineering Handbook, Tarek Ahmed, 
4th edition (2010). 
Applied Petroleum Reservoir Engineering Third Edition. 
Ronald E. Terry J. Brandon Rogers (2015). 
Fundamentals of Reservoir Engineering LP. DAKE 

ع ت ا� ا ا ا ا ت ا ط  ط

ول  5 ا
Introduction  Petroleum 
System and  Reservoir 
Fluid Properties

+ ا ي
 و

+Natural gas properties 5 ا  ي
ا

او و
ا ن  ا

ث +Crude Oil Properties 5 ا أ ي
 و

ا   Petroleum reservoirs and 5 ا
Porosity Ø+ ا ي ن  ا

+Permeability 5 ا  ي
أ

او و
ا ن  ا

دس +Saturation and  Wettability 5 ا و ي ا
 

 5 ا
The Klinkenberg Effect and 
  porosity and permeability 
relationship

+  ا ي

5ا
Reservoir Pressure and 
Distribution of Fluid 
Phases

+ ت ي وا   ا

 5Hydrocarbon reservoirsا
classified+  اي

+5Oil Recovery Methodsا ي ي ن  ا

دي  5THE MATERIAL BALANCEا
EQUATION+  ا ي

 5Derivation of the Materialا
Balance Equationن+ي ا و

 ا

ث 5ا

Material Balance Equation 
as a Straight Line and  The 
Straight-Line Solution 
Method to the MBE

+  ا ي

ا 5ا
Volumetric 
Undersaturated-Oil 
Reservoirs

+ ت ي وا  ا
 ا

5ا
Volumetric Saturated-Oil 
Reservoirs and  Gas cap 
drive reservoirs

+   ي



ا ورش ل ا و ( ت
) و ا ا وا ت وا ت ور  وا

ة ا + ت+ات ا

ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات ض

) ا  ا
 

ل .11  ا

ا ت ا ا ه  دئ

�

 



 Production 
Engineering II



ر ق ال وصف ذج

ر ق ال �وصف

ا .1 ؤ واȸɅǼȞǪȱ ا اȦȺȱط ǦسǼȺه ǦɆȲك / Ȱصɀƫا ǦȞȵǠǱ 

ا .2 / ا م اǠȮƫ ا ǦسǼȺهȵǦɆȖȦȺȱا ȸ 

ر .3 ا ر / م Ȧȹط ا اǠǪȹج ǦسǼȺ2ه 

ا .4 ر ا ل  حضɀري أ

ا .5 / اǦǮȱǠǮȱاǠǮȱناȰȎȦȱ ا ǦراسǼȱا ǦȺȆȱا/ 

را .6 ا ت ا (د  س45ǦȝǠ )ا

ص .7 ا هذا اد إ خ  29/9/2022 ر

اȀȪƫر-9 اهǼاف
Ȳȝى اɎȕɍع اȱǠȖȱب ƙȮƢ ȸȵ اȀȪƫر اǼȾɅɄȖȦȺȱف اǠǪȹɍج ǦǤȆȹ Ȳȝى Ȁؤثǩ Ɣȱا ȰȵاɀȞȱاɄȕǠɆǪحɎȱ واسȂȺǪاف اǠǪȹج Ǝاك Ȳȝى ɀȎǶȲȱل ǠőǠƨǠȞȵو.ɄȖȦȺȱا ȸȶȮƫا Ȱداخ ɄȖȦȺȱةاȂȾǱɍوا

.ɄȖȦȺȱا ǠǪȹɎȱج ǦȪȥاȀƫا ȰɆȱǠǂوا واȱغǠزات اȱشɀائب ȂȞǣل ǦصǠƪا ǦɆȲȪƩا واǼȞƫات
 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

ق د ن ك إذا ب ط ا ن و ا م ا ت خر و ر ا ئص خ م � ً ض زاً ا ذا د ا�ك ر ا ف و ر و
رص ا ن وى ا دة وا . را ا ن ض رر كل ف  .و

م .8 وا م وا م ا ا وط م ا  ت



م-أ وا  ا
م- ه اا جسااناوا ا ت .و ا
وا- ا ج ا ة ؤ ا ا ا ف اا ا اف اا ات وا ة ا ك ذ و

وا ا ا ل ص اا ج ا ا زات غ اوا اس ق ا ف ا
ا ا اف د .وا

 

ع-ب ص ا رات ا
رات - رز وا جل  ا

م وا م ا ا  ط

ش- كدات ذ ت رس ا .ت
ا- ض إ ب ا د دةإر و ا را ا م ا ر ا ا ا در ا ض و

 
م ا ا  ط

رس - ا ر دةا ا و ر وا ا ح ط .ل ا ة ا ت
رات - ..وا

 
ا-ج رات

ر- ب درة طو ط وار  ا ش ا ئوا ا .وطرح

 

م وا م ا ا  ط

ضرة إدارة • ر و  ا ت أ ش و  .ا
ضور • در ا ن ص دةخ ا ت ش ضور وا زام ا ب ط ا ع ش ضرات .ا

 
م ا ا  ط

رك • ش ضورا ا درس   وا ل ا زام د ب ا ط ؤو و ا  .ا
رات ر • خ ئ ا ا زام ن وا دراا ا ت ضوره ن ل ذي ا وى ب ط ا م  .و



ا .9  ا

: ا اءات  ا
ر ▪  ا
ى ▪  أ

Petroleum Production Engineering  (Herish N. Hamarash) 

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا دا و طا ا ج .ا
ب درة -2د ط ل  ا و ع ا ا رات ز ا ل خ ن ط ا دس ا ع وا طا ا .ول
ب درة -3د ط ل  ا ئل ع ا مو ددة. ا ا
ر-4د ب درة طو ط وار  ا ش ا ئوا ا  .وطرح

ع ت ا� م ا ا م ات ا م ط ا  ط

ول وا   يWater and Gas Coning 3 ا
  

 Meyer and Gardner and Pirson 3 ا
Methods (Gas coning

وا   ي
 

ث وا   يWater Coning 3 ا
  

ا  Simultaneous Gas and Water 3 ا
coningوا   ي

  يCompletion Efficiency 3 ا

دس و ي Flow efficiency 3 ا ا
 

ي يDrill Stem Testing, DST 3 ا ن ا
  ي 3Basics of DST operationsا

 3Theory of Pressure Build-upا
Analysisيي ن  ا

3ا
Steps of determining reservoir 
properties by using Horner plot 
to analysis pressure buildup 
test:

وا ي
 

دي  3Reservoir and fluid anomalyا
indicationsا ي

 
 ي3Oil and Gas Separationا

ث ي ي3Separators typesا ن  ا
ا   ي3Separators Designا

ن ي 3Examinationا ا
 ا



ا ورش ل ا و ( ص ت
) و ا ا وا ت وا ت ور  وا

اǠƫدة ȾȦȱم اǼȝǠȆƫة ǦɆȹوƕȮȱɍا Ȝاقɀƫا.ǦɅȀظȺȱا 

ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات

) ا  ا

ǦقɎȞȱا ذات ǦɆȲȪƩا واǼȞƫات اȂȾǱɍة ȸȵ ǼɅǼȞȱا ǦȺɅǠȞȵو ǦɆȖȦȺȱا اɀȪƩل Ȝاقɀƫ ǦɆȹاǼɆƫا رات Ȃˬȱا
اȺȱظȀي ǰȾȺƫ˨. 

ل .10  ا

ا ت ا ا ه  دئ

�

 



Natural Gas 
Technology



ر ق ال وصف ذج ن

ر ق ال �وصف

ة .1 ا ة ؤ ص ا ا ة وا/ج ا ة ه ة ك

كز .2 ا / ا ةق ا ا ا ة  ه

ر .3 ا ز ر /   Natural gas technology ا

حة .4 ا ر ض ا ل ريدوام أش  حض

5. / ةا ا ا ة را ا ة ةا

ة .6 را ا ت ا (د  45 )ا

ص .7 ا هذا اد إ خ  25/9/2022 ر

ر-8 ا اف أه
1. Knowledge the World Picture For Natural Gas. 
2. Knowledge of information on natural gas in Iraq . 
3. Learn about the sources of natural gas. 
4. Know the components of natural gas and the impurities present with it. 
5. Learn the basics of natural gas separation processes. 
6. Knowledge of natural gas transmission methods and local and regional gas transmission lines. 

 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ع ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً ض زاً ا ذا ي د ا�ك ج ر ا ف و ر و
ن وى ا دة س ا ق ح د ن جك ر ا ن ض رر كل ف و ه ح و . ح ا رص  .ا



ة -9 ا ة  ا

: ة ا اءات  ا
ر ▪ ا ب  ك
ى ▪  أ

Fundamentals of Natural Gas Processing, L. L. Faulkner, © 
2006 by Taylor and Francis Group, LLC. 
Advanced Natural Gas Engineering, X. W. XGAS AND M. 
Economides, Gulf Publishing Company Houston, Texas, 2009

�

 

ع ت ا� ة ا ا ا ت ا ج ة ا ط ة  ط

ول  Introduction 3 ا
World Picture For Natural Gas ي ة ظ ة ئ ا

ة ق  و

ي 3 ا ة ظ ة ئ ا
ة ق  و

ث ي Natural Gas In Iraq 3 ا ن ظ  ا

ا  Company Of Natural Gas In 3 ا
Iraq  

ي ة ظ ة ئ  أ

ي Sources Of Natural Gas 3 ا ة ظ ة ئ ا
ة ق  و

دس ي Natural Gas Compositions 3 ا ة ظ ة ئ ا
ة ق  و

 Processing And Principal 3 ا
Products ي ة ظ ة ئ ا

ن  وا

ي 3Combustion Characteristicsا ة ظ ة ئ ا
ة ق  و

ي 3Roles Of Gas Plantsا ةظ ة ئ ا
ة ق  و

ش ي 3Important Support Componentsا ي ظ ش ن  ا
دي ي 3Separator Principlesا ة ظ ة ئ  ا

ي 3Compression OF GASا ةظ ة ئ ا
ة ق  و

ث 3ا
Natural Gas Transportation 

ي ة ظ ة ئ  ا

ا ي 3Liquefied Natural Gasا   ظ

3ا
INTRODUCTION 

ي ة ظ  ق



 

 

Seismic Interpretation



ر ا وص ذج ن

 

ر ا �وص

ة - ا ة ؤس وا/ا ا ا ه ك

كز -2 ا / ي ا م ا ا ا  ه

ر -3 ا ز ر / ) اسم ا  (Seismic Interpretationز

حة -4 ا ر ض ا ل  ريدوام أش

ةا -5 ا / / ول ا رس اا را ا  ا

ة -6 راس ا ت ع ا د ي(ع )57) )ا / .... ك )2( و ي ر3( ا ا أ ) 

ص -7 ا ا ه اد إع خ  23/9/2022 ر

ي(( د ا�ك ن ب ا ة ا (( ي ا م ا ت ؤس أداء ة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا

م -8 وا م وا م ا ائق وط م ا  :ت

وا-أ  ا
ه -1 اا كوا ا ان سا
اص-2 خ ف ااا و ا ر ا و ذ و ا
 

ع-ب ا رات ا
ر -1
رات -2  ز

وا ا ائق  ط



 

 

 

 

 

 

 

 

 

 

 

 

ش.ا-1 ت ، ذا ، ءات
2-. رس ا وا� ت ر ا
3-. دة و ا ا ا ض إ ب ا د إر
و -4 ح خ ات اه  ا

ا ائق  ط

رس. ا رك ا
ا�

.ئوراتاخ  وأ
ا-ج رات

ر -1 ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا -2 ه ا در .ا
ر -3 ب درة طو ط حوار  ا . ا ش  وا

وا ا ائق  ط

 رة ةإدار ح ر حو  ا ت  ش و  .ا
 ف ب ك ط شط ض ا ت ا� وا  .ا وا
 ص در ن  خ . شط ا  ا

ا ائق  ط
 رك ش درس   ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
 زام د ا حدد و م  ا ت د وا  حوث.وا ا
 رات ر خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا�خ رات ا ( وا ا رات ا
ب درة  -1 ط ل  ا ئل ع ا دا و نا ك .ا
ب رةد  -2 ط ل  ا ب ع ا راك كا .ا
ب درة  -3 ط ل  ا ئل ع ا و ددة. ا ا
ر -4 ب درة طو ط حوار  ا ش ا  .وا



ر9- ا اف  :أه
ǦȞǣǠǪȵ دراǦȅ اƫكȵǠن و اɀȪƩل اǦɆȖȦȺȱ و Ž  و ɍǠǣخص ǠȵɀȲȞȵت اȆƫح اȂȱȂȱاƃ اȞȹɍكɄȅǠ و أǪɆƵه ȂȱȂȱǦاɆȱت اƘȆȦǪ ǠȹǠɆǤȲȱو ǠȪɆǤȖǩت اǼȾɅȱف إɆȲȞǩ Ƃم اȱǠȖȱب اǠɆȅǠȅت 

 ǼȞǤȱا ǦɆȝǠǣȀȱو ا ǦɆثɎǮȱو ا ǦɆئǠȺǮȱت اǠǵɀȆƫل اɎن خȵ ǠȾɆȥ ȀɅɀȖǪȱج و اǠǪȹɍوا . ǦɆȖȦȺȱل اɀȪǶȲȱ ǦɅورǼȱا ǦɆȱاȂȱȂȱا ǦǤاقȀƫا ȵ عȵ ǦɆȱاȂȱȂȱت اǠȹǠɆǤȱط اǣن رȵ ǦɆȲȪƩر اǠǣɍت اǠȵɀȲȞ
ƫا ǦɅوǠɅȂɆȥوƕǤȱئص اǠȎƪع اȵ ǠȾȖǣدة و رǼȞǪƫت اɎɅدɀƫو ا ǦȞȺȎƫا ǦɆȱازاȂȱع اȕǠȪƫا Ȱȶȝ و ǦȦȲǪƯ ǦɅȀǞǣ تǠȍɀǶȥ ي وȀǞǣ سǱ و ȀȦǵ .ǦȦȲǪǺ 

It aims to teach the student the basics and applications of the interpretation of seismic data, especially 
the information of the reflection seismic survey, and its importance in the study of reservoirs and oil 
fields and follow-up of production and development through 2D, 3D and 4D surveys and periodic 
seismic monitoring of these fields. Connecting seismic data with the wells information such as drilling, 
well logging and various well tests. Making seismic sections and multiple models, and linking them with 
the different petrophysical characteristics. 

ع ت ا� ا ا ا ا ت ا ط  ط

ول  Quality Control of Survey And 7 ا
Processing 

+ و  ي  ا

 ا
7 
 

Picking A Survey : Reflection Identification 
From Synthetic Seismogram, Well-Seismic 
Ties, Measurements In Time and In Depth 

 
+ ا  ي ن ا او و  ا

ث  ا
7 Comparison of Seismic and Well Data 

Check Shot Data, The Modeling Process 
Tying Synthetic to Seismic Data 

 
+ و  ي  أ

ا + Mis-ties And Their Causes 7 ا ا  ي ن  ا

 ا
7 Digitization Map Construction ( quality 

map, isochron map), Vertical & horizontal 
resolutions, Types of reflectors, Attributes 
of reflection signals 

 
+ ا  ي ن ا او و  أ

دس  ا
7 
 

Seismic velocities, acoustic impedance, 
Velocity Maps, Depth Conversion, Isopachs 
Seismic properties, Fluid properties, Seismic 
rock physics   

 
+ و  ي  ا

 ا

7 Reporting And Management Presentation, 
Seismic Interpretation Exercise  
1. Description Of The Data  
2. Interpretation  Of  Seismic Lines  
3- Features Revealed By the Seismic 

Data 
 

 
 
 

+  ا  ي

ا
7 What is reflector? Time versus depth 

Well log versus seismic data,  
Seismic Interpretation and Subsurface 
Mapping 

 
+ وا  ي  ا تا

ا
7 Mapping Of Hydrocarbon Bearing &Water 

Bearing Structures ,Gas Hydrates ,Pattern 
Recognition , Thin Bed Modeling ,Seismic 
Modeling

 
+  ا  ي

ا

7 Geological Interpretation , Location of 
Stratigraphic Traps ,Direct Detection Of 
Hydrocarbons ,Wave Equation Migration 
And Its Various Forms , Artificial 
Intelligence ,Artificial Neural Network 
(ANN) And Gas Detection Using AVO 
Analysis 
 

 
 
 

+ ي  ي ن  ا

دي History 7ا And Basic Ideas of 3D interpretation ا 



 
 
 

 
 

ل - ب  ا

ا ت ت ا رس وك ا ا ف .ا ا ا ت ا

 

techniques + Resolution + Examples Of 3D
Data Improvement + Sampling 
Requirements +  Volume Concept + Slicing 
The Data Volume + manipulating the slices 
+Dynamic Range And Data Loading 
+Synergism           And Pragmatism  in 
Interpretation 

 
 

+   ي

ا

7 color, character & zero – phase ness: color 
principles, interpretative value of color+ 
assessment of color + assessment of zero 
phase scenes + physiological impact of 
color. , Structural Interpretation: direct 
contouring & the importance of the strike 
perspective + fault recognition & mapping + 
interpretation in the vicinity of salt  + 
composite displays 

 
 
 

+ ا  ي ن ا  و

ث ا

7 Interpretation of Seismic Reflection Data 
The Seismic Interpretation Tools 
The Seismic Structural Interpretation 
The Seismic Structural Features 
The Seismic Stratigraphic Interpretation 
Basic Stratigraphic Concepts 

 
 

+  ا  ي

ا ا

7 Time laps 4D seismic: understand the use of
Gasman’s equation to assess variations in
reservoir fill during production (fluid 
substitution) and the uses of seismic 
attributes ( e.g. AVO)in time lapse 4D
seismic analysis of hydrocarbon reservoirs. 
Borehole seismic techniques 

 
 

+   ي
ت وا  ا ا

Case 7ا Histories Of 3D& 4D Seismic
Surveys. 

+    ي

ة: -1 ا ة ب  ا

: ا اءات  ا
 ر ا  ك
 ى  أخ

1- An Introduction To Seismic Interpretation .By Mcqulli n, 
R.,Bacon,M .And Barclay ,W.1984 
  

2- Interpretation Of Three – Dimensional Seismic Data .4th
Ed. By .Brown Alistairs,R. AAPG Memoir 42 , 1996  

 
3- Practical Seismic Interpretation for Petroleum Exploration 

 
4- Seismic Data Interpretation and Evaluation for 

Hydrocarbon Exploration and Production 
 

5- First steps in seismic interpretation 
و ( خ ات ورش ل ا

) و ا ا وا ت وا ت ور  وا
 

ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات

) ا  ا
. 



Formation Evaluation



ر ا وص ذج ن

ر ا �وص

ة .1 ا ة ؤس وا/ا ا ط ا ك

كز .2 ا / ي ا م ا ا  ا

ر .3 ا ز ر / ) اسم و (Formation Evaluationا

حة .4 ا ر ا ل  ريدوام أش

ةا .5 ا را / ا  اا

ي( .6 )ا ة راس ا ت ا  60 د

ص .7 ا ا ه اد إ خ  25/9/2022 ر

ر .8 ا اف  أه
ا اف

a- Estimation of the reservoir parameters from logs such as lithology, borehole condition, 
porosity, permeability, fluid saturations (reservoir characterization). 

b- Identification shape and size of the reservoir structure. 

c- Evaluation type of rocks as a reservoir or non-reservoir rocks, and identification of type 
and locates of fluids in the formations. 

 

ي(( د ا�ك ن ا ة ا (( ي ا م ا ت ؤس أداء ة  ا

ا ا ا ت و ا خ � ً زاً ا ا د ا�ك ا و
ص ا ى ا دة ا ق ن ك إذا اً ر و ه و .  .ا

ا .9 مت وا م وا م ا ائق وط  م



م -أ وا ة  :(Knowledge and understanding)ا
a- Describe the fundamental concepts of formation evaluation methods interpretation. 
b- Recognize permeable and impermeable horizons in wells. 
c- Distinguish between hydrocarbons and water filling the pores, hence calculate water 

saturation in reservoir rocks. 

ع-ب ض صة ا رات ا
a. Ability to know the vertical and lateral extent of the reservoir. 
b. Calculate the main petrophysical properties of the reservoir as porosity, permeability, and 

fluid saturation. 
c. Subdivide the formation according to fluid content. 
d. Using some software for formation evaluation. 

م وا م ا ائق  ط

،اءات،- شذا تت وا ،.
رس.ا- ا وا� ت ر
إ- ب ا د .إر دة و ا ع ا ا ض
و- ح خ ات ا ظ ا
ت ا� ض ا - ا ا وا
 

م ا ائق  ط

رس. ا رك ا
ر ا�  وا
رات .أاخ و

 

ا-ج رات
ت أداء   ا رة -1ج ا ر ا  و ا . ا
اااا-2ج ظ ا در .ا
ار  ا رة -3ج . ا وا
 

(.-د ي ا ر وا ظ ا ة ة ا ى ا� رات ا ( ة وا ة ا رات ا
. ع ا  ا رة -1د و ا ق ا ا ت ا
دة. ا ع ا  ا رة -2د ا
ار  ا رة -3د  .وا ا



ة .10 ا ة  ا

: ة ا اءات  ا
ر ▪ ا  ك
ى ▪  أخ

1- Open-hole Log Analysis and Formation 
Evaluation by Richard M. Bateman, 2012. 

2- Formation Evaluation with Pre-Digital Well 
Logs, by Richard M. Bateman, 2020. 

3- Well Logging and Formation Evaluation, by 
Toby Darling, 2005. 

4- The Expanding Role of Mud Logging, by Ablard, 
2012. Oilfield Review. 
 

 

ورش ل ا و ( خ ت
) و ا ع ا وا ت وا ت ور وا  ا

 

ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات

) ا  ا
 

ل .11  ا

ا ت ) ا ي ا طو(Well Loggingا ا  دئ
 

ع ت ا�س ة ا ا م ا ت م  ا ة م ط ا ة  ط

ول  Introduction of formation 4 ا
evaluation 

ي و ظ  ا

ي Mud Logging (Introduction) 4 ا و ظ  ا

ث  Rate of Penetration, Gas 4 ا
Detection 

+ ي و ظ  أ
ر و

ع ا  Collecting Samples and Show 4 ا
Evaluation 

ي و ظ اأ ن ا

+ Cores and Core Analysis 4 ا ي او ظ و أ
ا ن  ا

دس ي Well Logging (Introduction) 4 ا  وا ظ
ع + Midterm Exam 4 ا ي ي ظ ن ا

ي 4Porosity Typesا و ظ شة تمن واج
عية  جم

ع  4Porosity Logs (Application ofا
Density Log) 

+ ي واظ
 ر

+ 4Application of Neutron Logا ي وا ظ
 ر

دي + 4Application of Sonic logا ي وا ظ
 ر

 4Cross Plots for porosity andا
Lithological Identification 

ي ا+ظ ن ا و
ر  و

ث ي 4Evaluation by Resistivity Logsا وا +ظ
 ر

ع ا ي 4Using NeuraLog softwareا سوب+ظ الح ى ع يق   ط
ي4Using  IP Softwareا ب +ظ ا  ق


