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MODULE DESCRIPTION
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Relation with other Modules
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Prerequisite module PENG215: Fundamentals of Petroleum Engineering Semester l
Co-requisites module None Semester

Module Aims, Learning Outcomes and lndicative Contents
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Module Objectives
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Principles and techniques of seismic data acquisition, Types of seismic sources and

receivers, Seismic Data Processing, Seismic Data Interpretation, Well Logging
Principles and Interpretation. Gravity and Magnetic Methods in Exploration,

Electromagnetic Methods tbr Reservoir Delineation, Advanccd Geophysical

Techniques3D.4D Seismic Imaging.
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Module Leerning

Outcomes
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4.2.4

A.2.1 . Define the fundamental principles, concepts ofgeophysics and

its applications. well logs principles in the petroleum industry.
Describe seismic data acquisition, processing, and

interpretation techniques,2D seismic,3D seismic,4D seismic.

Identify reservoir propefties using well log interyretation
techniques.

Apply gravity. magnetic methods to geological mapping and

hydrocarbon exploration. advanced geophysical techniques

electromagnetic methods and 3D.4D seismic imaging, in

rcservoir characterizalion.

B] B.I .l . Function efficiently as an individual
B.l .2. Function as a member of multidisciplinary and multicultural

teams.

CJ C.3.1 . Utilize contemporary technologies

C.3.2. Make use ofcodes ofpractice and standards, quality guidelines,

C.3-i. Ulilize health and salet; requirements

C.3.4. Show environmental issues and risk management principles.

lndicative contents
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. UNIT 1: lntroduction, Seismic Data Acquisition, Seismic Data Processing (6 hr)

. UNIT 2; Seismic Data lnterpretation, Well Logging Principles and lnterpretationl, well
Logging Principles and lnterpretation2 (6 hr)

. UNIT 3: Gravity and Magnetic Methods in Exploration, Electromagnetic Methods for
Reservoir Delineation, Advanced GeophysicalTechniques: 3D Seismic lmaging(6 hrs)

. UNIT 4: Geophysical Case Studies and lnterpretation, Geophysical Case Studies and
lnterpretation (6 hr)

. UNIT 5: Group Project: Geophysical Analysis and lnterpretation, Group Project:
Geophysical Analysis and lnterpretation, Project Presentations and (6 hr)

Learning and Teaching Strategies
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Strategies

y' Presentations.
/ Discussions.
/ Tutorial and graphics.
/ Problem solving,
y' Brain storming.
/ Research and reporting.
/ Group solving problem
r' Report & discussion assessment.
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Student Workload (SWLI
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Module Evaluation
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Tkn€/Number weight (Marks) Week Due
Relevant Learning

Outcome

Formative

assessment

Quizres 2 10% (10) 5 and 10 A2

Assignments 2 20% l2o) 2 and t2 A2

Projects / [ab.

Report 1 70% 170) 13 A2

Summative

assessment

Midterm Exam 2hr r0% o0) 7 A2

Final Exam 3hr s0% (s0) 16 A2

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

drLrldr.-)llet$^Jl

MaterialCovered

Week 1

lntroduction to Geophysics and its Applications in Petroleum Engineering
. Definition and scope of geophysics in the petroleum industry
e Overview ofgeophysical methods used for petroleum exploration and production
. lmportance of integrating geophysics with other disciplines in reservoir

characterization

Week 2

Sehmic Data Acquisition
. Principles and techniques of seismic data acquisition
. Types of seismic sources and receivers
. survey design considerations and acquisition parameters

A2, 81, C3

Week 3

Preprocessing steps: data quality control, noise reductlon, and data enhancement

Time and depth conversion techniques
Migration and velocity analysis for imaging subsurface structures

42,87, C3

Week 4

Seismic Data lnterpretation
. Basic concepts of seismic interpretation
. ldentifying seismic reflections, faults, and stratigraphic features
. Mapping subsurface structures and hydrocarbon reservoirs using seismic data

A2, 81, C3
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Week 5

Well Lotging Principles and lnterpretation
. lntroduction to well logging tools and measurements
. Interpretation of well logs for reservoir characterization
. Estimating reservoir properties such as porosity, permeability, and fluid saturations

42, 81, C3

Week 6
Well Logging Princhles and lrterpretation

. Estimating reservoir properties porosity, permeability, and fluid saturations
A2,81, C3

Week 7

Gravity and Magnetic Methods in Exploration
. Principles and applications of gravity and magnetic methods
. Data acquisition and interpretation techniques
. Mapping geological structures and potential hydrocarbon prospects using

gravity and magnetic data

42, 81, C3

Week 8

Electromagnetic Methods for Reservoir Delineation
. lntroduction to electromagnetic methods and their applications
. Time-domain and frequency-domain electromagneticsurveys
. lnterpretation of electromagnetic data for reservoir delineation and fluid

identification

42, Br, C3

Week 9

Advanced Geophysical Techniques: 3D Seismic lmaging
. Principles and advantages of 3D seismic imaging
. Seismic data acquisition and processing for 3D surveys
. lnterpretation and visualization of 3D seismic data for reservoir characterization

A2, BL, C3

Week 10

42, 81, C3

Week 11

Geophysical Case Studies and lnterpretation
. Hands-on exercises for students to practice geophysical interpretation techniques

42,87, C3

Week 12

Group Proiect: Geophysical Analysis and lnterpretation
. Students form groups to work on a comprehensive geophysical project
. Each group will be assigned a dataset to analyze and interpret
. Students will apply geophysical techniques learned throughout the course to solve

a specific problem or answer a research question

Week 13

Group Proiect: Geophyslcal Analysis and lnterpretation
. students form groups to work on a comprehensive geophysical project
o Each group will be assigned a dataset to analyze and interpret
. students will apply geophysical techniques learned throughout the course to

solve a specific problem or answer a research question

A2, 81, C3

Week 14

Proiect Presentations and Course Wrap-up
. Groups presenttheir project findin8s and interprerations
. CIass discussion and feedback on the projects

42, 81, C3

Week 15
Wrap-up ofthe course, highlighting key concepts and takeaways A2, 81, C3

Week 15
Preparatory week before the final Exam A2
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Geophysical Case Studies and lnterpretation
. Analyzing and interpreting real-world geophysical data sets
. Case studies showcasingthe application ofgeophysics in reservoir

characterization and management
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Learning and Teaching Resources
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Text Available in the Library?

Required Texts
. Aminzadeh, F., & Dasgupta, S. N. (2013). Geophysics for petroleum

engineers. Newness. Yes

No
Recommended

Texts

o Kundu, S. N. (2023). springer Geoscience for Petroleum Engineers

N ature.

Websites httos://ens.alaven.edu.iq//colleses/e/42

Grading Scheme
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Group Grade ;&:Jl Marks %

Success

Group (50 -

100)

A - Excellent 90 - 100 Outstanding Performance

B-Very
Good

80-89 Above average with some errors

C - Good 70-79 Sound work with notable errors

D.
Satisfactory

l!Ji. 60-69 Fair but with major shortcomings

E - Sufficient JJ.," 50-59 Work meets minimum criteria

Fa il

Group
(o-
4e)

FX - Fail (++JL.Jt .r+) .,^-! (4s-49) More work required but credit awarded

F - Fail (o-44) Considerable amount of work required

c-1.)

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark

of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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