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SCHOOL OF ENGINEERING

DEPARTMENT OF PETROLEUM ENGINEERING
Details of SKILL DEVELOPMENT Courses

Course Code: Course Title: Petroleum Geology
PET1001
Type of Course: 1] Program Core L-P-C |1 3] 2|4

2] Laboratory Integrated

Version No.: 2.0

Course Pre- NIL

requisites:

Anti-requisites: NIL

Course The course will deal with different essential aspects of Petroleum Geology like evaluating
Description: petroleum systems by analyzing the properties of the source, reservoir, and cap rocks;

understanding the processes of generation, migration, and entrapment of hydrocarbon at
different environmental conditions; visualizing the mechanisms of formation of sedimentary
basins and differentiate their types based on hydrocarbon prospect, etc. This course will also
discuss its implications at different stages in the oil and gas industry.

Course Objective: | The objective of the course is to familiarize the learners with the concepts of Petroleum
Geology and attain Skill Development through Experiential Learning techniques.

Course Outcomes: | On successful completion of the course, the student shall be able to:

CO1: describe different processes acting below and above the surface of the earth,
CO2: explain the role of petroleum system in the oil and gas industry,

CO3: recognize different types of sedimentary basins and sedimentary environments,
CO4: apply basic knowledge of geology while performing laboratory experiments.

Course Content:

Overview of Geology and e-resource Review / Writing Communication / 08

Module 1: Geological Processes Report Writing Analytical Skills Development | Periods

Topics:

Introduction to Geology: Definition of Geology, Branches of Geology, Importance of Geology in Petroleum
Engineering.

The Solar System and the Earth: Orbital Characteristics of the Earth, Shape of the Earth, Physical Characteristics of
the Earth, Origin of the Earth, Envelopes of the Earth, Internal Structure of the Earth, Chemical Composition of the
Earth, Origin of Heat of the Earth, Age of the Earth.

Dynamic Processes of the Earth: Internal Processes - Plate Tectonics, Continental Drift, Earthquake, and
Volcanism, External Processes - Weathering, Erosion, Transportation, and Deposition.

Petroleum Geology and Poster Designing and Verbal Communication Skill 18
Module 2: - A
Petroleum Systems Presentation Development Periods

Topics:

Petroleum Geology: Definition of Petroleum Geology, Responsibilities of Petroleum Geologists.

Petroleum Systems: Definition, Concept of Petroleum System, Essential Elements of Petroleum System - Source Rock
- Definition, Origin of Petroleum, Organic rich Sediments, Source Rock Materials, Nature and Types of Source Rocks,
Conversion of Organic Materials to Hydrocarbons, Generation of Hydrocarbons, Kerogen, Evaluation of Petroleum
Source Rock Potential, Subsurface condition for Petroleum Generation, Oil Window. Reservoir Rock - Definition,
Characteristics of Reservoir Rocks, Principle properties of Reservoir Rocks, Clastic Reservoirs, Carbonate Reservoirs,
Conventional and Unconventional Reservoirs, Fractures Reservoirs, Properties of Reservoir, Understanding the
parameters to evaluate Reservoirs. Seal (Cap) Rock - Definition, Mechanism of Sealing, Factors affecting the
effectiveness of Cap Rocks. Overburden Rock. Processes of Petroleum System — Generation of Hydrocarbons.
Migration of Hydrocarbons - Definition, Types of Migration, Processes of Migration, Oil and Gas Seepages, Factors
affecting Primary and Secondary Migrations — Buoyancy, Surface Tension, Capillary Pressure, Tilted Oil-Water Contact —
Spill Point, Lateral Migration, Vertical Migration. Accumulation of Hydrocarbons - Definition, Pre-requisites for Formation
and Accumulation of Hydrocarbons, Entrapment of Hydrocarbons - Definition, Classification of Traps, Traps associated
with diapir.

Sedimentary Basins and
Depositional Environments

Preparedness for 07

Module 3: Quiz / Written Tests

Competitive Exams Periods

Topics:
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Sedimentary Basin: Definition, Mechanisms of Basin Formation, Plate Tectonics and Sedimentary Basins;
Classification of Sedimentary Basins; Sedimentary Basins of India.

Depositional Environments: Continental Environments, Marginal-Marine Environments, Siliciclastic Marine
Environments, Carbonate and Evaporite Environments.

Quiz / Viva-Voce / Evaluation for Real-life 22
Lab Performance Test Situations Periods

Module 4: Laboratory Experiments

Topics:

Introduction to Mapping: Definition, Purpose of Maps, Types of Maps, Analysis of Contour Maps, Interpretation of
Geological Maps. Related Experiment No.: 1A, 1B, 1C, 1D, 1E, and 2.

Mineralogy: Definition of Mineral, Importance of study of minerals, Different methods to identify minerals,
Identification of minerals in hand specimen. Related Experiment No.: 3A, and 3B.

Petrology: Definition of Rock, Classification of rocks, Rock Cycle, Distinguishing properties of Rocks. Related
Experiment No.: 4A, 4B, and 4C.

Introduction to Geological Structures and their Measurements: Folds, Faults, Joints, Fractures, Unconformity,
Measurement of Planar and Linear features. Related Experiment No. 5, and 6.

List of Laboratory Tasks:

Experiment No. 1: Analysis of different Contour Profiles

Level 1: To draw and interpret the contour profile in the given map along Section line A-A’ (Exp. No. 1A)

Level 2: To draw and interpret the contour profile in the given map along the Section line A-B (Exp. No. 1B)

Level 3: To draw and interpret the contour profile along Section X-Y (Exp. No. 1C)

Level 4: To draw and interpret the contour profile in the map along Section A-B (Exp. No. 1D)

Level 5: To interpret the 3-D schematic diagrams and the contour profiles given for six V-shaped valleys (Exp. No. 1E)

Experiment No. 2: Interpretation of Geological Maps

Level 1: In the given map, a part of the geological outcrops are shown. Complete the geological outcrops.

Level 2: In the given map, the geological outcrops are shown. Explain the relationship between lithological boundary
and contour lines and determine the dip of the bed.

Level 3: In the given map, the geological outcrops are shown. Draw a vertical column showing each bed to scale:
1cm:100m and draw a section along Section line A-B (Contours in meters).

Experiment No. 3: Identification of minerals in the hand specimen

Level 1: To study the physical properties of any given mineral in the hand specimen
Level 2: To study the physical properties of rock-forming minerals

Level 3: To study the physical properties of ore minerals

Experiment No. 4: Identification of rocks in the hand specimen

Level 1: To study the physical properties of any given rock in the hand specimen
Level 2: To study the physical properties of igneous rocks

Level 3: To study the physical properties of sedimentary rocks

Level 4: To study the physical properties of metamorphic rocks

Experiment No. 5: Estimation of Dip and Strike of Planer Surface using Clinometer Compass
Level 1: To estimate the dip and strike of a given planar surface in the laboratory
Level 2: To identify a suitable planer surface in the field and estimate the attitude of the same planer surface

Experiment No. 6: Estimation of Plunge and Trend of Linear Features using Clinometer Compass
Level 1: To estimate plunge and trend of given linear feature in laboratory
Level 2: To identify suitable linear feature in the field and estimate attitude of the same planer surface

Targeted Application and Tools that can be used:
Application: Geoscientist or Wellsite Geologist at Oil & Gas industry.
Tools: Microsoft Excel and other Data Analysis Tools

Text Book:

T1: Knut Bjgrlykke, Petroleum Geoscience: From Sedimentary Environments to Rock Physics, Springer Berlin
Heidelberg, 2" Edition, 2015.

T2: Richard C. Selley, and Stephen A. Sonnenberg, Elements of Petroleum Geology, 3 Edition, Elsevier Science, 2014.

T3: Richard J. Lisle, Peter J. Brabham, and John W. Barnes, Basic Geological Mapping, 5% Edition, Wiley-Blackwell,
2011.

T4: Maurice E. Tucker, Sedimentary Rocks in the Field — The Geological Field Guide Series, 3™ Edition, Wiley, 2003

T5: R.E. Chapman, Petroleum Geology, Elsevier Science, 2000.

References:

R1: Caineng Zou, Unconventional Petroleum Geology, Elsevier Science, 2017.

R2: D.H. Welte, B. Harsfieldand and D. R. Baker (Eds.), Petroleum and Basin Evolution — Insights from Petroleum
Geochemistry, Geology and Basin Modeling, Springer-Verlag, Berlin Heidelberg, 2012.

R3: Arville Irving Levorsen, Geology of Petroleum, 2" Edition (Reprint), CBS Publishers & Distributors, 2004.

R4: Richard J. Lisle, Geological Structures and Maps — A Practical Guide, 3™ Edition, Elseviey Ditterworth — Heinemann,
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2004.

e-resources:

1. Link for PU e-resources: https://puniversity.informaticsglobal.com/login

2. Link for DGH Website: https://dghindia.gov.in/

3. An Introduction to Geology (YouTube Video): https://www.youtube.com/watch?v=rAYiBSo3JKY
4. From Black Oil to Green Gas (TEDx Talk): https://www.youtube.com/watch?v=Pd4BgGXHxy8
5
6
7

. What if fossil fuels had never existed? (TEDx Talk): https://www.youtube.com/watch?v=K67Qou3m4 E

. Why renewables can't save the planet (TEDx Talk): https://www.youtube.com/watch?v=N-yALPEpV4w

. Can 100% renewable energy power the world? (TED Ed):
https://www.youtube.com/watch?v=RnvCbquYeIM

. CNBC Exclusive Interview with Chevron CEO Mike Wirth: https://www.youtube.com/watch?v=PG1g8cohcMU

. The future of oil & gas: Interview with Head of Research at OPEC:
https://www.youtube.com/watch?v=RCN1hRHg320

(oe]

O

Topics relevant to "SKILL DEVELOPMENT": As it is a laboratory integrated course, all the experiments are designed
for Skill Development through Experiential Learning techniques. The course attainment will be assessed
through assessment component mentioned in course handout.

Catalogue L . .
prepared by: Dr. Suman Paul, Dr. Deepjyoti Mech, and Dr. Kalpajit Hazarika

Recommended by
the Board of | 14" Meeting of the Board of Studies held on 27t July 2022
Studies on:

Date of Approval
by the Academic | 18 Meeting of the Academic Council held on 3 August 2022
Council:



https://puniversity.informaticsglobal.com/login
https://dghindia.gov.in/
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Course Code: Course Title: Introduction to Oil and Gas Industry
PET1002
Type of Course: 1] Program Core L-p-C | 3 | 0|3
2] Theory Only
Version No.: 1.0
Course Pre- NIL

requisites:

Anti-requisites: NIL

Course The aim of the course is to provide a broad overview of the Qil and Gas industry so that advanced
Description: courses can be understood within a broader Petroleum engineering context. The concepts such as
oil and gas production, reservoir energy and forces, petroleum deposit drainage, development
systems, well operation techniques will be covered. The course will develop an understanding of
field life cycle and interdisciplinary approach to petroleum field development and operation.

Course Objective: | The objective of the course is to familiarize the learners with the concepts of Introduction to Qil
and Gas Industry and attain Skill Development through Participative Learning techniques.

Course Upon successful completion of the course the students shall be able to:
Outcomes: CO1: Describe the Oil and Gas industry,

CO2: Outline the life cycle of a well,

CO3: Summarize Oil and Gas processing facilities,

CO4: Review the climate change

Course Content:

Introduction to the Oil & Gas 08

Module 1: Industry Assignment / Quiz Literature Survey Periods

Topics:

Introduction to the energy business: energy resources; energy demand and supply. Energy security.

Scope of the Oil & Gas industry: producer and consumer countries; national/ independent/ international oil companies;
services companies; international organizations. Risks related to the QOil & Gas indust

09

Module 2: Life Cycle of a Well Assignment / Quiz Programming Periods

Topics:
Drilling: Organization on well site, Various designation at well site, Drilling rigs, Drilling operations chronology, Reservoir-
wellbore interface, Offshore wells

08

Module 3: Oil & Gas Processing Facilities Assignment, Quiz Project work Periods

Topics:
Produced fluid properties, well head assembly, Gathering system, Crude oil treatment, Storage, metering and shipment
transportation.

Literature Survey and 10

Module 4: Petroleum and the Environment Quiz / Team Activity Report Submission Periods

Topics:

Definition, Scope and Importance of ecosystem. Classification, structure, and function of an ecosystem, Environmental
Pollution, Classification of pollution, Climate change and impacts on human environment. Ozone depletion and Ozone
depleting substances (ODS) Deforestation and desertification. International conventions / Protocols: Earth summit, Kyoto
protocol, and Montreal Protocol.

Targeted Applications and Tools that can be used:
Application: Oil and Gas Industry
Tools: MS Office

Text Book:

T1 John R. Fanchi, Richard L. Christiansen, Introduction to Petroleum Engineering, Wiley; 1st edition, November,
https://www.wiley.com/en-us/Introduction+to+Petroleum+Engineering-p-9781119193449

T2 Samir Dalvi, Fundamentals of Oil & Gas Industry for Beginners, Notion Press, First edition, 2015,
https://books.google.co.in/books?id=gYfZCgAAQBAI&source=gbs similarbooks

Reference Book(s)

R1 Mohamed A. Fahim, Taher A. Al-Sahhaf, Amal Elkilani, Fundamentals of Petroleum Refining, Elsevier Science; 1st
edition (December 28, 2009), https://www.elsevier.com/books/fundamentals-of-petroleum-refining/fahim/978-0-444-
52785-1

R2 F.A. Giuliano, Introduction to Qil and Gas Technology, Springer Netherlands, 1981,
https://books.google.co.in/books/about/Introduction to Oil and Gas Technology.html?id=efBvtQAACAAJ&redir esc=y
R3 Havard Devold, Oil and Gas Production Handbook: An Introduction to Oil and Gas Production, Lulu.com, 2013,
https://books.google.co.in/books/about/Qil and Gas Production Handbook An Intro.html?id=nJ2XAwAAQBAJ&redir e

sCc=y

Case Study:

1. A case study of electrostatic accidents in the process of oil-gas storage and transportation,
https://iopscience.iop.org/article/10.1088/1742-6596/418/1/012037

2. Prevention of Major Accidents in the Oil & Gas Industry, https://www.grin.com/document/176591



https://www.wiley.com/en-us/Introduction+to+Petroleum+Engineering-p-9781119193449
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Samir+Dalvi%22
https://books.google.co.in/books?id=gYfZCgAAQBAJ&source=gbs_similarbooks
https://www.elsevier.com/books/fundamentals-of-petroleum-refining/fahim/978-0-444-52785-1
https://www.elsevier.com/books/fundamentals-of-petroleum-refining/fahim/978-0-444-52785-1
https://books.google.co.in/books/about/Introduction_to_Oil_and_Gas_Technology.html?id=efBvtQAACAAJ&redir_esc=y
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Havard+Devold%22
https://books.google.co.in/books/about/Oil_and_Gas_Production_Handbook_An_Intro.html?id=nJ2XAwAAQBAJ&redir_esc=y
https://books.google.co.in/books/about/Oil_and_Gas_Production_Handbook_An_Intro.html?id=nJ2XAwAAQBAJ&redir_esc=y
https://iopscience.iop.org/article/10.1088/1742-6596/418/1/012037
https://www.grin.com/document/176591

e-Resource:

1. Presidency University e-resource Remote Access (KNIMBUS) portal through the shared link:
https://presiuniv.knimbus.com/user#/home

2. Introduction to the QOil and Gas Sector (https://youtu.be/k4cVxGndh9g)

3. Oil and Gas Industry Overview (https://youtu.be/O-giUDITELQ)

4. Conflict in the Middle-East OPEC's 1970's Oil Embargo (https://youtu.be/FiLnj5WD0ao)

5. Birth of an oil field 1949 shell oil industrial film (https://youtu.be/uPUC-GDfYO8)

Topics relevant to "SKILL DEVELOPMENT": Energy resources; energy demand and supply for Skill Development
through Participative Learning techniques. This is attained through assessment component mentioned in course
handout.

Catalogue

prepared by: Mr. Bhairab Jyoti Gogoi, Dr. Suman Paul, Dr. Deepjyoti Mech, and Dr. Kalpajit Hazarika

Recommended by
the Board of | 12t Meeting of the Board of Studies held on 9% August 2021
Studies on:

Date of Approval
by the Academic | 16™ Meeting of the Academic Council held on 23 October 2021
Council:
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Date of Issue: 07-09-2022
Revised On: N.A.

School School of Engineering

Department Department of Petroleum Engineering
Name of the Program : B.Tech. in Petroleum Engineering
P.R.C. Approval Ref. : PU/AC-18.5/PET14/2021-25
Semester / Year : III/2md

Course Code / Title : PET1002 / Introduction to Qil and Gas Industry
Course Credit Structure : 3L-0P-3C

Contact Hours 40

Course Instructor In-charge : Mr. Bhairab Jyoti Gogoi

Course Instructor : Mr. Bhairab Jyoti Gogoi

Course URL N.A.

Program Outcomes (POs)

B. Tech. Program in Petroleum Engineering is designed to prepare graduates to attain following Program Outcomes:

PO1:

PO2:

PO3:

PO4:

PO5:

PO6

PO7:

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and
an engineering specialization to the solution of complex engineering problems.

Problem Analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

Design / Development of Solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

Conduct Investigations of Complex Problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern engineering
and IT tools including prediction and modeling to complex engineering activities with an understanding of
the limitations.

The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent re(apon5|b|ht|es relevant to the professional
engineering practice.

Environment and Sustainability: Understand the impact of the; uf%nfa‘ o]}

societal and environmental contexts, and demonstrate the knc medg 3
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development.

POS8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

Individual and Team Work: Function effectively as an individual and as a member or leader in diverse
teams, and in multidisciplinary settings.

PO10: Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

PO11: Project Management and Finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.

PO12: Life-long Learning: Recognize the need for, and have the preparation and ability to engage in independent
and lifelong learning in the broadest context of technological change.

Course Prerequisites:
NIL

Course Description:

The aim of the course is to provide a broad overview of the Qil and Gas industry so that advanced courses can be
understood within a broader Petroleum engineering context. Participants will learn such concepts as Qil and Gas
production, reservoir energy and forces, petroleum deposit drainage, development systems, well operation techniques.
Each participant in the course will develop an understanding of field life cycle and interdisciplinary approach to Petroleum
field development and operation.

Course Objective:
The objective of the course is to familiarize the learners with the concepts of Introduction to Oil and Gas Industry and

attain Skill Development through Participative Learning techniques.
Course Outcomes (COs):

On successful completion of the course, the student shall be able to:
CO1: Describe the Qil and Gas industry,
CO2: Outline the life cycle of a well,
CO3: Summarize Oil and Gas processing facilities,
CO4: Review the climate change

Mapping of COs with POs:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
Cco1 L M M M M L L M
C02 H M M M M H L M
co3 H M M M M H L M
COo4 H M M M M H L M
H = High, M = Moderate, L = Low
Course Content (Syllabus):
Module I: Introduction to the Oil & Gas Industry [8 hours] [Knowledge]

Introduction to the energy business: energy resources; energy demand and supply. Energy security. Scope of the Oil &
Gas industry: producer and consumer countries; national/ independent/ international oil companies; services companies;
international organizations. Risks related to the Oil & Gas industry

y (U
T2 8 i

Module II: Life Cycle of a Well [ hours] [Knowledge]
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Drilling: Organization on well site, Various designation at well site, Drilling rigs, Drilling operations chronology, Reservoir-
wellbore interface, Offshore wells

Module III: Oil & Gas Processing Facilities [8 hours] [Comprehension]
Produced fluid properties, well head assembly, Gathering system, Crude oil treatment, Storage, metering and shipment
transportation.

Module IV: Petroleum and the Environment [10 hours] Comprehension

Definition, Scope and Importance of ecosystem. Classification, structure, and function of an ecosystem, Environmental
Pollution, Classification of pollution, Climate change and impacts on human environment. Ozone depletion and Ozone
depleting substances (ODS) Deforestation and desertification. International conventions / Protocols: Earth summit, Kyoto
protocol, and Montreal Protocol.

Delivery Procedure (Pedagogy):
This is a theory based course. Most of the lectures will be taken with the help of Power Point Presentations and White
Board. Videos will be shown for the better understanding of selective topics. Flip Class Room sessions will be conducted
on selective topics. Assignments will be given to each student time-to-time after completion of considerable portion of
the syllabus. Submission of assignment on time is mandatory for all the students. Assignments, Quiz Competition and
Poster Presentation will carry 25% weightage under Continuous Internal Assessment (CIA). Review classes will be
conducted to clear doubts and to evaluate the level of understanding of the each student individually.
Following procedures will be adopted in the course for delivering the content:
I. Experiential learning:
1. Article review (Module II) [Foundation/Skill Development/Environment and sustainability]

e "Submission of e-resource Review Report along with a Screenshot of the Student visiting the e-resource”
(Review of Digital/e-resources from Presidency University link
(https://presiuniv.knimbus.com/user#/home). It is mandatory to submit a screenshot of accessing digital
resources, otherwise, it will not be evaluated.)

e There is no make up for this component

2. Report writing/Social awareness (Module IV) [Foundation/Skill Development/Environment and
sustainability]
e This activity comprise of a social awareness program where students will be given a task of going out in the
public and aware them about the deteriorating environment and aware them about its ill effect. After the event
a report need to be submitted to the Instructor In-charge along with event photos.
e There is no make up for this component

I1. Participative learning:
QUIZ (Module I, II, III, IV & V) [Employability]

e  After completion of each module a QUIZ will be conducted. The mode of conduction can be either ONLINE or
OFFLINE which will be intimated 2-3 day prior to the date of conduction. After completion of all four quiz, marks
of the “best of four” will be considered for evaluation.

e There is no make up for this component.

II1. Problem solving:
Root cause analysis (Module I) [Skill/Employability]

e A case study/problem statement will be provided to the students and they have to perform root cause analysis
with a collection of principles, techniques and methodologies that can all be leveraged to identify the root cause
of the event or trend. A final report should be submitted to the Instructor In-Charge on or before the due date.

e There is no make up for this component

Reference Materials:

(a) Textbook(s)
T1 John R. Fanchi, Richard L. Christiansen, Introduction to Petroleum Engin=ering, Wiley; 1st edition, November,
https://www.wiley.com/en-us/Introduction+to+Petroleum+Engineering-p- 9"31 1191034
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T2 Samir Dalvi, Fundamentals of Qil & Gas Industry for Beginners, Notion Press, First edition, 2015,
https://books.google.co.in/books?id=gYfZCgAAQBAI&source=gbs similarbooks

(b) Reference Book(s)

R1 Mohamed A. Fahim, Taher A. Al-Sahhaf, Amal Elkilani, Fundamentals of Petroleum Refining, Elsevier Science; 1st
edition (December 28, 2009), https://www.elsevier.com/books/fundamentals-of-petroleum-refining/fahim/978-0-444-
52785-1

R2 F.A. Giuliano, Introduction to Oil and Gas Technology, Springer Netherlands, 1981,
https://books.google.co.in/books/about/Introduction to Qil and Gas Technology.html?id=efBvtQAACAAJ&redir esc=y
R3 Havard Devold, Oil and Gas Production Handbook: An Introduction to Oil and Gas Production, Lulu.com, 2013,
https://books.google.co.in/books/about/Oil and Gas Production Handbook An Intro.html?id=nJ2XAwAAQBAJ&redir e

sc=y

(c) Case study:

1. A case study of electrostatic accidents in the process of oil-gas storage and transportation,
https://iopscience.iop.org/article/10.1088/1742-6596/418/1/012037

2. Prevention of Major Accidents in the Oil & Gas Industry, https://www.grin.com/document/176591

(d) e-Resource:

1. Presidency University e-resource Remote Access (KNIMBUS) portal through the shared link:
https://presiuniv.knimbus.com/user#/home

2. Introduction to the Qil and Gas Sector (https://youtu.be/k4cVxGndh9g)

3. Oil and Gas Industry Overview (https://youtu.be/O-giUD9TEtQ)

4. Conflict in the Middle-East OPEC's 1970's QOil Embargo (https://youtu.be/FiLnj5WD0ao)

5. Birth of an oil field 1949 shell oil industrial film (https://youtu.be/uPUC-GDfYO8)

Guideline to Students:

(a) About the Course:
This is a theory based course which will provide fundamental concepts of oil and gas industry processes. Assignments
will be given to each student time-to-time after completion of considerable portion of the syllabus. Submission of
assignment on time is mandatory for all the students.

(b) Notification / Announcement related to the Course:
All the course related notifications will be displayed on the Department Notice Board or the same will be shared
through email/ Whatsapp. All the announcements will be made during the regular lecture hours as well.

(c) Academic Regulations
The students are advised to download the ‘Academic Regulations, 2021’, Regulation No. PU/AC-15/10/06_2021,

from Presidency University, Bengaluru website and go through the Section Nos. 1.0 through 25.0
: i ity.in/wp-content/uploads/2022/09/Academic-Regulations-2021.pdf).

Course Schedule:

Model-wise Macro Level planning for course delivery schedule is provided below:

Sl. - Starting . Total
No Activity Date Concluding Date Number of
' Periods
01 Over View of the course 12-09-2022 12-09-2022 1
02 Module I 14-09-2022 29-09-2022 8
03 Continuous Internal Assessment (CIA)- Quiz-1 30-09-2022+1 -



https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Samir+Dalvi%22
https://books.google.co.in/books?id=gYfZCgAAQBAJ&source=gbs_similarbooks
https://www.elsevier.com/books/fundamentals-of-petroleum-refining/fahim/978-0-444-52785-1
https://www.elsevier.com/books/fundamentals-of-petroleum-refining/fahim/978-0-444-52785-1
https://books.google.co.in/books/about/Introduction_to_Oil_and_Gas_Technology.html?id=efBvtQAACAAJ&redir_esc=y
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Havard+Devold%22
https://books.google.co.in/books/about/Oil_and_Gas_Production_Handbook_An_Intro.html?id=nJ2XAwAAQBAJ&redir_esc=y
https://books.google.co.in/books/about/Oil_and_Gas_Production_Handbook_An_Intro.html?id=nJ2XAwAAQBAJ&redir_esc=y
https://iopscience.iop.org/article/10.1088/1742-6596/418/1/012037
https://www.grin.com/document/176591
https://presiuniv.knimbus.com/user#/home
https://youtu.be/k4cVxGndh9g
https://youtu.be/O-qiUD9TEtQ
https://youtu.be/FiLnj5WD0ao
https://youtu.be/uPUC-GDfYO8
https://presidencyuniversity.in/wp-content/uploads/2022/09/Academic-Regulations-2021.pdf
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04 Continuous Internal Assessment (CIA)-Root cause 29-09-2022 15-10-2022 )
analysis
05 Module II 10-10-2022 9-11-2022 9
06 Continuous Internal Assessment (CIA)-Quiz-2 10-11-2022 10-11-2022 -
07 Continuous Internal Assessment (CIA)-Article review 10-11-2022 10-11-2022
08 Discussion of MID TERM syllabus and pattern 02-09-2022 02-09-2022 -
09 Mid Term examination 3-11-2022 7-11-2022 -
10 Discussion of MID TERM question paper 09-09-2022 09-09-2022
11 Module III 20-11-2022 27-11-2022 8
12 Continuous Internal Assessment (CIA)-Quiz-3 28-11-2022 28-11-2022 -
13 Module IV 30-11-2022 21-12-2022 10
14 Continuous Internal Assessment (CIA)- Quiz-4 25-12-2022 25-12-2022 -
15 Continuous Internal Assessment (CIA)-Report ) ) )
writing/Social awareness
16 End Term Examinations 06-01-2023 25-01-2023 -
Schedule of Instruction:
Module-wise Micro Level planning for course delivery schedule is provided below:
. Course
SI. Session Lesson Title Topics Outcome Delivery Mode Referenc
No. No./Date e
Number
. Course
SI. Session Lesson Title Topics Outcome Delivery Mode Referenc
No. No./Date e
Number
Lecture /
1 12_5‘8_12/022 Irll::cre?gr;at?;n Overview of the course - Presentation/White N.A.
9 board/White board
Module I
L02/ Introduction to the Lecture / T1
2 14-09-2022 energy business: energy Co1 Presentation/White | Ch01/Class
resources board/White board Notes
Lecture / T1
c I . Energy demand and CO1 | Presentation/White | Cho1/Class
PRl board/White board Notes
L04/ Lecture / T1
4 Introduction Energy security Cco1 Presentation/White | Ch01/Class
19-09-2022 .
to Oil and Gas board Notes
L05/21-09- industry Lecture / T1
5 Scope of the Oil & Gas Cco1 Presentation/White | Ch01/Class
2022 1
industry board Notes
Lecture / T1
I s A Producer and consumer | co1 | presentation/White | Ch01/Class
board Notes
L07/ National/ independent/ Lecture / T1
7 international oil COo1 Presentation/White | Ch01/Class
26-09-2022 . N
companies g QUM Notes
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LO8/ Services companies, Lecture / T1
8 International Co1 Presentation/White | Ch01/Class
28-09-2022 -
organizations board Notes
. . Lecture / T1
9 LO9/ Risks relat_ed to the Qil Co1 Presentation/White | Ch01/Class
29-09-2022 & Gas industry
board Notes
Continuous Internal
- - Assessment (CIA)- Co1 - -
Quiz-1
Continuous Internal
- - Assessment (CIA)-Root Co1 - -
cause analysis
Module II
s Lecture / T1
10 L10/ Organization of well co2 Presentation/White | Ch02/Class
06-10-2022 sites
board notes
N Lecture / T1
11 L11/ Organization of well co2 Presentation/White | Ch02/Class
10-10-2022 sites
board notes
. . . Lecture / T1
12 L12 / Various designation at co2 Presentation/White | Ch02/Class
12-10-2022 well site
board notes
L13/ Lecture / T1
13 Drilling rigs CO2 Presentation/White | Ch02/Class
13-10-2022
board notes
1N - . Lecture / T1
14 | L4/17-10 Drilling operation co2 Presentation/White | Ch02/Class
2022 technology
board notes
- . Lecture / T1
15 | ored, | Priling operation CO2 | Presentation/White | Ch02/Class
L|f(z (xg:f of 9y board notes
. Lecture / T1
L16/ Reservoir well bore - .
16 20-10-2022 interface C02 Presentation/White | Ch02/Class
board notes
. Lecture / T1
L17/ Reservoir well bore . .
17 97-10-2022 interface C02 Presentation/White | Ch02/Class
board notes
. . Lecture /
L18/ Discussion of MID TERM ) . . )
18 02-11-2022 syllabus and pattern Presenlt;;t;g/ White
- - MID TERM Examination - - -
. . Lecture /
19 L19/ D/scu55/0n.of MID TERM ) Presentation/White )
09-11-2022 question paper
board
120/ Lecture / T1
20 Offshore wells C02 Presentation/White | Ch02/Class
10-11-20222
board notes
Continuous Internal
- - Assessment (CIA)- - - -
Quiz-2
Continuous Internal
- - Assessment (CIA)- - - -
Article Review
Module III
L21/ . .
21 14-11-2022 Produce fluid properties
122/ Oil & Gas (10 Lecture/ T1
22 Processing Produce fluid properties COo3 i Ch03/Class
16-11-2022 -
Facilities Notes
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123/17-11- Lecture / T1
23 Well head assembly CO3 Presentation/White | Ch03/Class
2022
board Notes
41 Lecture / T1
24 L24/21-11 Gathering system CO3 Presentation/White | Ch03/Class
2022
board Notes
125/ Lecture / T1
25 Crude oil treatment CO3 Presentation/White | Ch03/Class
23-11-2022
board Notes
126/ Lecture / T1
26 Storage CO3 Presentation/White | Ch03/Class
24-11-2022
board Notes
127/ Lecture / T1
27 Metering CO3 Presentation/White | Ch03/Class
28-11-2022
board Notes
128/ Lecture / T1
28 Transportation Co3 Presentation/White | Ch03/Class
28-11-2022
board Notes
Continuous Internal
Assessment (CIA)- - - -
Quiz-3
Module IV
o | 1
30-11-2022 P
ecosystem
130/ Classification, structure, Lecture /
30 and function of an CO4 Presentation/White | Class notes
01-12-2022
ecosystem board
L31/5-12- Lecture /
31 2022 Environmental Pollution CO4 Presentation/White | Class notes
board
132/ Lecture /
32 Classification of CO4 Presentation/White | Class notes
07-12-2022 .
pollution board
L33/ Climate change and Lecture /
33 impacts on human CO4 Presentation/White | Class notes
08-12-2022 ;
environment board
Ozone depletion and
L34/ Ozone depleting Lecture /
34 substances (ODS) CO4 Presentation/White | Class notes
12-12-2022 .
Petrol Deforestation and board
etroleum desertification
and the Lecture /
35 L35/ Environment Int_ernatlonal CO4 Presentation/White | Class notes
14-12-2022 conventions / Protocols board
L36/ Lecture /
36 Earth summit CO4 Presentation/White | Class notes
15-12-2022
board
137/ Lecture /
37 Kyoto protocol CO4 Presentation/White | Class notes
19-12-2022
board
138/ Lecture /
38 Montreal Protocol CO4 Presentation/White | Class notes
21-12-2022
board
Continuous Internal
- - Assessment (CIA)- - - -
Quiz-4
) ) Continuous Internal ) )
Assessment (CIA)-
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139/

39 | o002
L40/

401 59.12-2022

Report
writing/Social
awareness

Course Integration

Discussion on END
Term Question paper

and Pattern

Topics relevant to “"SKILL DEVELOPMENT": Energy resources; energy demand and supply for Skill Development
through Participative Learning techniques. This is attained through the Presentation as mentioned in the assessment

Schedule.

Assessment Schedule:
Module-wise Micro Level planning for course delivery schedule is provided below:

Sl.
No.

Assessment Type

Contents

Course
Outcome
Number

Duration
in Hours

Marks

Weightage

Venue,
Date, and
Time

01

Continuous
Internal
Assessment (CIA)-
Root cause analysis

L02-L09

co1

10

5%

02

Mid Term

L03 - L17

C01, CO2

50

25%

03-11-2022
to 07-11-
2022

03

Assignment: Report —
“Submission of e-
resource Review
Report along with a
Screenshot of the
Student visiting the e-
resource”
(Review of Digital/e-
resources from
Presidency University
link
(https://presiuniv.kni
mbus.com/user#/ho
me). It is mandatory
to submit a
screenshot of
accessing digital
resources, otherwise,
it will not be
evaluated.

L30 - L38

Co4

10

5%

04

Continuous
Internal
Assessment (CIA)-
Social
awareness/report
submission

L30-L38

Co4

10

10%

05

Continuous
Internal
Assessment (CIA)-
Quiz-1,2,3,4

L02-L37

CO1, CO2,
€03, CO4

10

5%

06

End Term
Examinations

LO3 - L38

C01, Co2,
C03, CO4

06-01-2023
to 25-01-
2023



https://presiuniv.knimbus.com/user#/home
https://presiuniv.knimbus.com/user#/home
https://presiuniv.knimbus.com/user#/home
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****xDates are subjected to change. Course instructor will intimate prior.

Course Clearance Criteria:

The students are advised to download the ‘Academic Regulations, 2021’, Regulation No. PU/AC-15/10/06_2021, from
Presidency University, Bengaluru website (https://presidencyuniversity.in/wp-content/uploads/2022/09/Academic-

Regulations-2021.pdf) and go through the Section Nos. 1.0 through 25.0. The students may consult with the Course
Instructor, Instructor In-Charge, Class Coordinator, Head of the Department, and Dean (School of Engineering) for
further assistance.

Contact Timings in the Chamber for any Discussion:

Students may meet the Course Instructor either during the Chamber Consultation Hour (CCH) as mentioned in their
respective Section Time Table or take a prior appointment for the consultation. Students may clear their doubts from
the Course Instructor during CCH.

Sample Thought Provoking Questions:

Sl.
No.

Question

Marks

Course
Outcome
No.

Bloom'’s Level

If you were the Rig Supervisor of the Deep Water Horizon rig,
then what difference you would have made to prevent the
extent the disaster.

10

co1

Comprehension

“Timelines and actors in the oil and gas industry lifecycle”,
Illustrate the quoted sentence.

10

Co2

Comprehension

Throughout the world there has been an increase in the use of
renewable energy sources such as solar, wind, geothermal,
biomass etc for electrical power generation. These renewable
energy sources provide many benefits especially on the
environmental aspects. In Malaysia, PV systems are most
suitable as the country receives a rather high level of irradiance.
However, the use of renewable energy in Malaysia is still low
despite the potential.

1. Discuss some of the issues or concerns that contribute to
this. Try to consider the issues in terms of cost, environment,
safety, policy etc.

2. Propose a suitable PV system if you are to consider installing
the system to one of the lecture rooms in the Engineering
Faculty.

You may use the following plans:

1. Conduct a simple survey of the power consumption based on
the available electrical equipment/apparatus/appliances etc and
hours of usage

10

Co3

Comprehension

Given that renewable sources provide only a small percentage
of our energy and that nuclear power is so expensive, what can
we realistically do to get off fossil fuels as soon as possible?

10

Cco4

Comprehension

Target Set for Course Outcome attainment:

Sl.
No.

CO No. Course Outcome

Target Set for
Attainment in
Percentage

1

co1 Describe the Oil and Gas industry

55

2

co2 Outline the life cycle of a well,

55

co3 Summarize Oil and Gas processing facilities, '+

50

REGISTRAR|
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4 Co4 Review the climate change 50
Signature of the Course Instructor In-charge:
Signature of the Course Instructor:
Signature of the Chairperson DAC:
Course Completion Remarks and Self-Assessment:
Sl. Activity as listed in the Course Schedul_e d Actua!
Completion Completion Remarks
No. Schedule
date Date
01 Continuous Internal Assessment (CIA)-Root i
cause analysis
. 03-11-2022 to
02 Mid Term 07-11-2022
Assignment: Report — “Submission of e-
resource Review Report along with a
Screenshot of the Student visiting the e-
resource”
(Review of Digital/e-resources from
03 Presidency University link -
(https://presiuniv.knimbus.com/user#/home
). It is mandatory to submit a screenshot of
accessing digital resources, otherwise, it will
not be evaluated.)
04 Continuous Internal Assessment (CIA)- i
Quiz-1,2,3,4
05 Continuous Internal Assessment (CIA)-
Report writing/Social awareness
N 05-01-2023 to
06 End Term Examinations 25.01-2023

Any Specific Suggestion / Observation on Content / Coverage / Pedagogical Methods:



https://presiuniv.knimbus.com/user#/home
https://presiuniv.knimbus.com/user#/home
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Course Outcome Attainment:

Target Set Actual CO Re_marks on
for . Attainment and
Sl. co . Attainment
Course Outcome Attainment . Measures to
No. No. . in
in Percentage Enhance the
Percentage 9 Attainment
1 co1 Describe the Oil and Gas industry 55
2 co2 Outline the life cycle of a well, 55
Summarize Oil and Gas processing
3 | co3 facilities, >0
4 CO4 Review the geology of ocean. 60

Name and Signature of the Course Instructor:

DAC Observation and Approval:

~REGISTRAR




Course Code: Course Title: Geology for Engineers
PET1005
Type of Course: 1] Open Elective L-p-C 1 2102
2] Theory Only
Version No.: 2.0
Course Pre- NIL
requisites:
Anti-requisites: NIL

Course Description: | This conceptual course is designed so that students will be able to grasp the integrated dynamic
processes acting on/beneath the Earth’s surface, link the deep Earth with its crust, and visualize
the associated environments. This knowledge is applied to contemporary geological and socio-
environmental problems, including natural and anthropogenic change and the sustainable
development of resources. A structured approach would be adopted to engage, relate and
contextualize the fundamentals of the Earth System. The level of understanding will be tested
through Geology Laboratory / Field visits and assignments.

Course Objective: The objective of the course is to familiarize the learners with the concepts of Geology for
Engineers and attain Skill Development through Participative Learning techniques.

Course Outcomes: Upon successful completion of the course the students shall be able to:

CO1: describe planet earth and its dynamic processes,

CO2: explain various geological resources of the Earth,

CO3: relate different geological structures and geomorphological features, and
C0O4: summarize the implications of climate change.

Course Content:

Introduction to Geology | e-resource Review / Writing Communication / 05

Module 1: and the Planet Earth Report Writing Analytical Skills Development Periods

Topics:

Introduction to Geology: Definition, Branches of Geology, Scope of Geology for Engineers.

Planet Earth: Origin, Shape, Physical Characteristics, Envelopes, Internal Structure, Chemical Composition, Internal Heat
Source, and Age of the Earth, Uniformitarianism and Catastrophism, Geologic Time, Dynamic Processes - Introduction,
Internal Dynamic Processes - Plate Tectonics, Continental Drift, Earthquake, Volcanism, External Dynamic Processes —
Weathering, Erosion, Transportation, Deposition, Burial, Diagenesis.

Minerals, Rocks, and Poster Designing Verbal Communication Skill 04
Module 2: . . .
Geological Resources and Presentation Development Periods

Topics:

Minerals: Definition; Importance of Study of Minerals; Methods of Mineral Identification.

Rocks: Definition; Classification of Rocks - Igneous Rocks, Sedimentary Rocks, and Metamorphic Rocks; Rock Cycle; Uses
of Rocks; Visit to Geology Laboratory.

Geological Resources: Introduction, Metal Deposits, Industrial Materials, Fossil Fuels, Diamonds.

Module 3: Geological Structures and Quiz / Written Tests Preparedness for Competitive Q5
Geomorphology Exams Periods

Topics:

Geological Structures: Introduction, Horizontal and Dipping Strata — Dip, and Strike, Unconformity, Folds, Faults, Joints.
Geomorphology: Introduction, Geomorphic Processes and Form, Geomorphic System, Plate Tectonics and associated
Structural Landforms, Volcanoes, Impact Craters, Weathering and associated Landforms.

Module 4 Geology of the Oceans Literature Survey and Report 05
" and Climate Change Submission Periods

Quiz / Team Activity

Topics:

Geology of the Ocean: Introduction, Topography of the Sea Floor, Geology of the Oceanic Crust, Sea-Floor Sediments,
Ocean Water.

Climate Change: Introduction, Greenhouse Gas, Natural Climate Forcing, Climate Feedbacks, Anthropogenic Climate
Change, Implications of Climate Change.

Targeted Applications and Tools that can be used:
Application: Mineral Resource Analyst in Mineral Exploration Company
Tools: Clinometer Compass / GPS, Geological Hammer, Hand Lens, Magnet, and Mohs Hardness Testing Kit.

Text Book:

T1. Blyth, F.G.H., “A Geology for Engineers”, 7™ Edition, Elsevier, 2005.

T2. Mahapatra, G.B., "Text Book of Physical Geology”, CBS Publishers and Distributors Pvt. Ltd., New Delhi, 2019.

T3. Graham R. Thompson, Jonathan Turk, “Introduction to Physical Geology”, Saunders College, Pub., The University of
California, 1998.

T4. Richard John Huggett, “Fundamentals of Geomorphology”, Routledge (Taylor & Francis Group), 2™ Edition, 2007.

References:
R1. Dasgupta, A., “An Introduction to Earth Science”, The World Press Private Limited, Kolkata, 2013.
R2. Sam Boggs, Jr., “Principles of Sedimentology and Stratigraphy” 4™ Edition, Pearson Prentice Hall, 2006.

i A

R3. Thomas McGuire, “Earth Science — The Physical Setting”, Amsco School Publicai.ions,l_:In':, 2009
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R4. Francisco Borrero, Frances Scelsi Hess, Juno Hsu Gerhard Kunze, Stephen A. Leslie, Stephen Letro Michael Manga,
Len Sharp, Theodore Snow, Dinah Zike, “Earth Science — Geology, the Environment, and the Universe”, McGraw Hill
Companies, Inc. 2008.

R5. Edward J. Tarbuck, Frederick K. Lutgens, “Earth Science”, Pearson Education, Inc., 14t Edition, 2015.

R6. Diane H. Carlson, Charles C. Plummer, Lisa Hammersley, “Physical Geology: Earth Revealed”, McGrill Hill Companies,
Inc. 9t Edition, 2011.

e-resources:

1. Link for PU e-resources: https://puniversity.informaticsglobal.com/login

2. Rocks and Minerals: https://www.youtube.com/watch?v=gFEBPD3JEOM

3. Geological Resources: https://www.youtube.com/watch?v=wxQE110QxRrQ

4, Climate Change: https://www.youtube.com/results?search query=climate+change

5. Geology Writing Guide: https://libraryguides.oswego.edu/c.php?g=587313&p=4069077

Topics relevant to “SKILL DEVELOPMENT"”: Geomorphology for Skill Development through Participative
Learning techniques. This is attained through assessment component mentioned in course handout.

Catalogue prepared

by: Dr. Suman Paul, Dr. Deepjyoti Mech, and Dr. Kalpajit Hazarika

Recommended by
the Board of Studies | 14™ Meeting of the Board of Studies held on 27t July 2022

on:
Date of Approval by
the Academic | 18™ Meeting of the Academic Council held on 3 August 2022

Council:



https://puniversity.informaticsglobal.com/login
https://www.youtube.com/watch?v=qFEBPD3JEOM
https://www.youtube.com/watch?v=wxQE11QxRrQ
https://www.youtube.com/results?search_query=climate+change
https://libraryguides.oswego.edu/c.php?g=587313&p=4069077
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Course Handout

Date of Issue: 05-08-2019
Revised On:

School : School of Engineering
Department : Department of Petroleum Engineering
Name of the Program : B.Tech. in Petroleum Engineering
P.R.C. Approval Ref. : PU/AC-18.5/PET14/2019-23
Semester / Year : V/3d

Course Code / Title : PET 1005 / Geology for Engineers
Course Credit Structure : 2L-0P-2C

Contact Hours : 43

Course Instructor In-charge : Dr. Suman Paul

Course Instructor : Dr. Suman Paul

Course URL

Program Outcomes (POs):
B. Tech. Program in Petroleum Engineering is designed to prepare graduates to attain following Program Outcomes:

PO 01: Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

PO 02: Problem Analysis: Identify, formulate, review research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.

PO 05: Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern engineering
and IT tools including prediction and modeling to complex engineering activities with an understanding of the
limitations.

PO 06: The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering

practice.

PO 07: Environment and Sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

PO 08: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

PO 09: Individual and Team Work: Function effectively as an individual and as a member or leader in diverse
teams, and in multidisciplinary settings.

PO 10: Communication: Communicate effectively on complex engineering activities with the engineering community

and with society at large, such as, being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear instructions.

PO 12: Life-long Learning: Recognize the need for, and have the preparation and ability to engage in independent
and lifelong learning in the broadest context of technological change. -
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Course Prerequisites:
NIL

Course Description:
This conceptual course is designed so that students will be able to grasp the integrated dynamic processes acting
on/beneath the Earth’s surface, link the deep Earth with its crust, and visualize the associated environments. This
knowledge is applied to contemporary geological and socio-environmental problems, including natural and anthropogenic
change and the sustainable development of resources. A structured approach would be adopted to engage, relate and
contextualize the fundamentals of the Earth System. The level of understanding will be tested through Geology Laboratory
/ Field visits and assignments.

Course Outcome:
The objective of the course is to familiarize the learners with the concepts of Geology for Engineers and attain Skill
Development through Participative Learning techniques.
Course Outcomes (COs):
Upon successful completion of the course the students shall be able to:
CO1: describe planet earth and its dynamic processes,
CO2: explain various geological resources of the Earth,
CO3: relate different geological structures and geomorphological features, and
CO04: summarize the implications of climate change.

Mapping of COs with POs:

PO PO PO PO PO PO PO PO PO PO PO PO
01 02 03 04 05 06 07 08 09 10 11 12
co1 L L L L M
co2 M M L L L L M M M
co3 M M L L L L M M M
co4 M H M M L L H H H
Co5 H H H M M M H H H
H = High, M = Moderate, L = Low

Course Content (Syllabus):

Modulel: Introduction to Geology and the Planet Earth [05 Periods] — Knowledge Level
Introduction to Geology: Definition, Branches of Geology, Scope of Geology for Engineers.

Planet Earth: Origin, Shape, Physical Characteristics, Envelopes, Internal Structure, Chemical Composition, Internal Heat
Source, and Age of the Earth, Uniformitarianism and Catastrophism, Geologic Time, Dynamic Processes - Introduction,
Internal Dynamic Processes - Plate Tectonics, Continental Drift, Earthquake, Volcanism, External Dynamic Processes —
Weathering, Erosion, Transportation, Deposition, Burial, Diagenesis.

Module 2: Minerals, Rocks, and Geological Resources [4 Periods] — Application Level
Minerals: Definition; Importance of Study of Minerals; Methods of Mineral Identification.

Rocks: Definition; Classification of Rocks - Igneous Rocks, Sedimentary Rocks, and Metamorphic Rocks; Rock Cycle; Uses
of Rocks; Visit to Geology Laboratory.

Geological Resources: Introduction, Metal Deposits, Industrial Materials, Fossil Fuels, Diamonds.

Module 3: Geological Structures and Geomorphology [5 Periods] — Application Level
Geological Structures: Introduction, Horizontal and Dipping Strata — Dip, and Strike, Unconformity, Folds, Faults, Joints.
Geomorphology: Introduction, Geomorphic Processes and Form, Geomorphic System, Plate Tectonics and associated
Structural Landforms, Volcanoes, Impact Craters, Weathering and associated Landforms.

Module 4: Geology of the Oceans and Climate Change [5 Periods] — Application Level

Geology of the Ocean: Introduction, Topography of the Sea Floor, Geology of the Oceanic Crust, Sea-Floor Sediments,

Ocean Water.

Climate Change: Introduction, Greenhouse Gas, Natural Climate Forcing, Climaie Feedbacks, Anthropogenic Climate

Change, Implications of Climate Change.
Delivery Procedure (Pedagogy):

~REGISTRAR
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This is a theory-based course. Most of the lectures will be taken with the help of Power Point Presentations and White
Board. Videos will be shown for the better understanding of selective topics. Exercises will be discussed specific topics and
home assignments will be given to judge the understanding level of the students. Assignments / Mini Project will be given
to the students after completion of considerable portion of the syllabus. Submission of assignment on time is mandatory
for all the students. Report Submission, Quiz Competition, Poster Presentation, and Group Discussion will carry 20%
weightage under Continuous Assessment 3 (CA 3). Review classes will be conducted to clear doubts and to evaluate the
level of understanding of each student individually.

Following procedures will be adopted in the course for delivering the content:

(a) Self Learning Topics (SLT):
- Volumetric Gas-in-Place Calculations for CBM Reservoir (Unit III)
- Material Balance Calculation for CBM Reservoir (Unit III)
- Petrophysical Evaluation of Gas Shale Reservoirs — Key Properties of Gas Shale Evaluation (Unit IV)
- Geomechanics of Gas Shales — Mechanical Properties of Gas Shales, Wellbore Instability of Gas Shale Reservoirs

(Unit IV)

(b) Experiential Learning Topics (ELT):
- Identification of Coal Beds and Estimation of Stress Magnitudes using Well Log Data (Unit III)

(c) Participative Learning Topics (PLT):
- Coal Bed Methane (Unit III) — Poster Presentation
- Shale Gas (Unit IV) — Poster Presentation
- Natural Gas Hydrates (Unit V) — Poster Presentation

(d) Technology Enabled Learning Topics (TET):
- Determination of Stress Orientation using Cleat Study Data (Unit III) — Use of ‘GeoRose’ software

(e) Problem Based Learning Topics (PBLT):
- Natural Gas Hydrate Exploration Strategy Discussion

Reference Materials:
Textbook:
T1. Blyth, F.G.H., “A Geology for Engineers”, 7th Edition, Elsevier, 2005.
T2. Mahapatra, G.B., “Text Book of Physical Geology”, CBS Publishers and Distributors Pvt. Ltd., New Delhi, 2019.
T3. Graham R. Thompson, Jonathan Turk, “Introduction to Physical Geology”, Saunders College, Pub., The University of
California, 1998.
T4. Richard John Huggett, “Fundamentals of Geomorphology”, Routledge (Taylor & Francis Group), 2nd Edition, 2007.

References:

R1. Dasgupta, A., “An Introduction to Earth Science”, The World Press Private Limited, Kolkata, 2013.

R2. Sam Boggs, Jr., “Principles of Sedimentology and Stratigraphy” 4th Edition, Pearson Prentice Hall, 2006.

R3. Thomas McGuire, “Earth Science — The Physical Setting”, Amsco School Publications, Inc, 2009

R4. Francisco Borrero, Frances Scelsi Hess, Juno Hsu Gerhard Kunze, Stephen A. Leslie, Stephen Letro Michael Manga, Len
Sharp, Theodore Snow, Dinah Zike, “Earth Science — Geology, the Environment, and the Universe”, McGraw Hill
Companies, Inc. 2008.

R5. Edward J. Tarbuck, Frederick K. Lutgens, “Earth Science”, Pearson Education, Inc., 14th Edition, 2015.

R6. Diane H. Carlson, Charles C. Plummer, Lisa Hammersley, “Physical Geology: Earth Revealed”, McGrill Hill Companies,
Inc. 9th Edition, 2011.

e-resources:

1. Link for PU e-resources: https://puniversity.informaticsglobal.com/login

2. Rocks and Minerals: https://www.youtube.com/watch?v=gFEBPD3JEOM

3. Geological Resources: https://www.youtube.com/watch?v=wxQE11QxRrQ

4. . Climate Change: https://www.youtube.com/results?search query=climate+change

5. Geology Writing Guide: https://libraryguides.oswego.edu/c.php?g=587313&p=4069077

Guideline to Students:
(a) About the Course:
Understanding of different unconventional energy resources plays pivotal role in modern Oil and Gas industry because
it is visible that the industry is shifting from exploration of conventional reservoirs to unconventional reservoirs like
coal bed methane, shale gas, gas hydrates, etc. considering the present energy scenario. This course will focus mainly
on coal bed methane exploration and production related topics and also provm‘e bac atknowledge about the shale gas
and gas hydrate. Basic understanding of Petroleum Geology, Well Logg nuand : atlg Evaluation, Drilling
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Engineering, Reservoir Engineering, and Production Engineering will help understanding this course. Hands-on training
(use of basic tool) will be provided for calculation of stresses observed in sedimentary basins.

(b) Notification / Announcement related to the Course:
All the announcements will be made during the regular lecture hours. All the course related notifications will be
displayed on the Department Notice Board.

(c) Academic Regulation
The students are advised to download the ‘Academic Regulations, 2019’, Regulation No. PU/AC-11/20/06_2019, from
Presidency University, Bengaluru website and go through the Section Nos. 1.0 through 24.0.

Course Schedule:
Unit-wise Macro Level planning for course delivery schedule is provided below:

. . Total
If:; Activity St;arttleng Conl;::;:mg Number of
) Periods
01 Overview of the Programme and Course L01
02 | UnitI L02 — LO5
Continuous Assessment 3: e-resource Review on Unit I -
03 | Unitll LO6 — L15
Continuous Assessment 3: Report Writing on Unit II
04 Discussion on Test 1 Question Pattern and Review L16
05 Discussion on Test 1 Questions and Answers L17
Unit III L18 - L23
Continuous Assessment 3: Poster Designing and Presentation on )
Unit ITI
07 | UnitIv L24 - 131
Continuous Assessment 3: Quiz on Unit IV -
08 Discussion on Test 2 Question Pattern and Review L32
09 Discussion on Test 2 Questions and Answers L33
10 | UnitVv L34 - 141
Continuous Assessment 3: Written Test on Unit V
11 Course Integration L42
12 Discussion of End Term Examination Question Pattern L43
Schedule of Instruction:
Unit-wise Micro Level planning for course delivery schedule is provided below:
. Course .
SI. Session Lesson Title Topics Outcome Delivery Reference
No. No. Mode
Number
Overview of the .
01 LO1 Programme and - Power Po_|nt Class Note
Presentation
the Course
Module 1
Introduction to Geology:
Definition, Branches of Power Point
I 51
02 L02 Geology, Scope of Geology for cC ul Class Note
Engineers. :
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Planet Earth: Origin, Shape,
Physical Characteristics,
Envelopes, Internal Structure,
Chemical Composition,
Internal Heat Source, and Age
of the Earth, Uniformitarianism
and Catastrophism, Geologic
Time, Dynamic Processes -
Introduction, Internal Dynamic
Processes - Plate Tectonics,
Continental Drift, Earthquake,
Volcanism, External Dynamic
Processes — Weathering,
Erosion, Transportation,
Deposition, Burial, Diagenesis.

03 L03 cor | Audio—Video | oo Note
Session
04 L04 Co1 Power Po_|nt Class Note
Presentation
05 L05 cot Power Point | .o Note
Presentation
Continuous
Assessment 3 o1
Module 2
Minerals: Definition;
Importance of Study of
Minerals; Methods of Mineral
Identification.
Rocks: Definition;
Classification of Rocks -
Igneous Rocks, Sedimentary g
06 LO6 Rocks, and Metamorphic C0o2 AungSSi:)/:]deo Class Note
Rocks; Rock Cycle; Uses of
Rocks; Visit to Geology
Laboratory.
Geological Resources:
Introduction, Metal Deposits,
Industrial Materials, Fossil
Fuels, Diamonds.
07 L07 co2 Power Point | o5 Note
Presentation
08 L08 cop | Audio-Video | oo Note
Session
09 L09 co2 Power Point | o5 Note
Presentation
Power Point
10 L10 CO2 Presentation Class Note
11 L11 co2 Power Point | . oc Note
Presentation
Power Point
12 L12 C02 Presentation Class Note
13 L13 co2 Power Point | o6 Note
Presentation
14 L14 co2 Audio-Video | . Note
Sessions
Power Point
15 L15 ce2 Presentation Class Note

Continuous
Assessment 3

Report Writing on Unit II
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Discussion on Question Pattern

16 L16 : CO1 & CO2 | White Board
and Review
TEST 1 TEST 1 Examination CO1 & CO2
17 L17 Discussion on Questions and Co1&CO2 | White Board
Answers
Module 3
18 L18 o3 Power Point | 265 Note
Presentation
Geological Structures:
Introduction, Horizontal and
Dipping Strata — Dip, and
Strike, Unconformity, Folds,
Faults, Joints.
Geomorphology: Introduction, Power Point
19 L19 Geomorphic Processes and COo3 - Class Note
. Presentation
Form, Geomorphic System,
Plate Tectonics and associated
Structural Landforms,
Volcanoes, Impact Craters,
Weathering and associated
Landforms.
20 120 o3 Power Point | 265 Note
Presentation
21 L21 COo3 Power Po_|nt Class Note
Presentation
22 L22 COo3 Power Po.mt Class Note
Presentation
23 123 o3 Power Point | 265 Note
Presentation
Continuous Poster Designing and co3
Assessment 3 Presentation on Unit III
Module 4
Geology of the Ocean:
Introduction, Topography of
the Sea Floor, Geology of the
Oceanic Crust, Sea-Floor
Sediments, Ocean Water. Audio — Video
24 L24 Climate Change: Introduction, Co4 . Class Note
Session
Greenhouse Gas, Natural
Climate Forcing, Climate
Feedbacks, Anthropogenic
Climate Change, Implications
of Climate Change.
25 L25 Cco4 Power Po.mt Class Note
Presentation
Power Point
26 L26 CO4 Presentation Class Note
27 127 co4 Power Point | .65 Note
Presentation
28 128 co4 Power Point | . o< Note
Presentation
Power Point
29 L29 CO4 Presentation Class Note
30 130 Co4 Power Point | 1.6 Note
Presentation
31 131 co4 Power Point | o5 Note
Presentation
Continuous Quiz on Unit IV CO4

Assessment 3



















Course Code: Course Title: Fundamentals of Geophysical Logging

PET2002 Techniques

L-P-C |4 | 0| 4

Type of Course: 1] Program Core
2] Theory only

Version No.: 2.0

Course Pre- NIL

requisites:

Anti-requisites: NIL

Course Geophysical Logging is very crucial to be carried out during the life cycle of any oilfield drilling
Description: operation. It provides data to answer fundamental questions associated with petrophysical,

geological, and mechanical properties required to evaluate, develop, and produce a field. The
purpose of this course is to provide a broad understanding of various geophysical logging
techniques used for the determination of lithology, porosity, fluid content, saturation,
permeability, etc., and applications of these results in formation evaluation. This course is both
conceptual and analytical in nature and requires knowledge of basic science and engineering.
The students will learn how to interpret well log data through exercises and assignments.

Course Objective: The objective of the course is to familiarize the learners with the concepts of Fundamentals of
Geophysical Logging Techniques and attain Skill Development through Participative
Learning technigues.

Course Outcomes: | Upon successful completion of the course the students shall be able to:

CO1.: discuss the importance of geophysical logging in the petroleum industry,
CO2: explain various geophysical logging techniques,

CO3: interpret basic geophysical logging tools,

CO4: describe special and advanced logging tools, and

CO5: demonstrate different cross-plotting technigues.

Course Content:

e-resource Review Writing Communication / 08
/ Report Writing Analytical Skills Development | Periods

Module 1: An Overview of Well Logging

Topics:

Well Logging: Definition, Objectives and Principles of Log Interpretation, Applications of Well Logging; Well Log Analysts
/ Petrophysicists 1 Job Description; Basic Log Types i Logging While Drilling, Wireline Open Hole Logging, Wireline Cased
Hole Logging, Pipe-Conveyed Logging; Operational Decisions i Tool Failure, Stuck Tools.

. Basic Concepts of Well Logging | Interpretation of . 12
Module 2: and Measurement Techniques Oil Field Charts Exercises Periods

Topics:

Basic Concepts of Well Logging: Properties of Rocks i Composition, Texture and Structure; Relationship between Porosity
and Resistivity (Formation Factor), Relationship between Saturation and Resistivity (Archiels Equation), Effect of Shaliness
on the Resistivity, Effect of Shale distribution, Permeability, Thickness and internal structure of strata.

Measurement Techniques: Classification of Log Measurements - Natural Phenomena, Physical properties measured by
inducing responses from the formation; Problems specific to Well Log Measurements - Borehole Effects (Invasion), Effect
of Tool Geometry, Logging Speed, Hostile Environments; Logging Equipment (Surface and Downhole) - Logging Truck
and Offshore Units, Cable, Logging Tool, Recording Equipment, Tool Combinations, Memorization; Log Presentation;
Repeatability and Calibrations.

Related Exercise No..: 2.1 through 2.4.

Analysis of Well Exercises 14
Log Data Periods

Module 3: Basic Logging Tools

Topics:

Resistivity Log, Induction Log, Spontaneous Potential (SP) Log, Gamma Ray (GR) Log, Sonic Log, Density Log, and
Neutron Log - Principle, Types of Tools used, Limitations, and Applications; Caliper Log; Temperature Log.

Related Exercise No..: 3.1 through 3.5.

. Special and Advanced Logging Poster Designing Verbal Communication Skill 06
Module 4: . .
Tools and Presentation Development Periods
Topics:
Principles, Limitations, and Applications of Production Logging; CBL / VDL, USIT, SFT, and RFT; NMR Log, and FMS Log.
Module 5: Cross-plo_ts a_md their Analysis of Cross- Exercises Q3
Applications Plots Periods
Topics:

Cross-plots and their applications, Neutron i Density, Sonic i Neutron, Sonic i Density.

Targeted Application and Tools that can be used:
Application: Well Log Analyst / Petrophysicist in Petroleum / Mineral Exploration industry
Tools: Microsoft Excel (Basics), Python, MatLab, Grapher, DecisionSpace G1 Edition (Halliburton Software)

Project work / Assignment: Mention the Type of Project /Assignment proposed for this course:

Text Book:
T1. Darling, Toby, fiwell Logging and Formation Evaluationo, 1%t Edition, Elsevier, Gulf Professional Publishing, 2005.
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