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| Year - | Semester

S. No.

Subjects

Credits

1-HS

English—1

3

2-BS

Mathematics - |

3-ES

Engineering Chemistry

4- ES

Engineering Mechanics

5-BS

Computer Programming

6-ES

Environmental Studies

7-HS

Engineering/Applied Chemistry Laboratory

8-BS

English - Communication SkillsLab — |

N N[ N W W W w w

9-ES

Computer Programming Lab

Total Credits

N
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| Year

Il Semester

S. No.

Subjects

Credits

1-HS

English—11I

3

2-BS

Mathematics— Il (Mathematical Methods)

3-BS

Mathematics — 11

4- BS

Engineering Physics

5-HS

Elements of Mechanical Engineering

6-ES

Engineering Drawing

7-BS

English - Communication Skills Lab - |1

8-HS

Engineering /AppliedPhysics Lab

Nl N| W W w| wl w

9-ES

Engineering /Applied Physics— Virtua Labs - Assignments

10

Engineering Workshop & 1T Workshop

Total Credits

24




Il Year - | Semester

S.

o

Subjects

Credits

Complex Variables

3

Basic Electrical & Electronics Engineering

Genera Geology

Surveying & Offshore Structures

Chemical Process Calculations

Materias Science & Engineering

N S N e N L L

Basic Engineering (Mech. + Elec.) Lab

o N o gl A w| N R =

Geology & Surveying Lab

N| N| W] W Wl Wl w

MC | Managerial Economics & Financial Analysis

Total Credits

Il Year - || Semester

©

Subjects

Credits

Probability & Statistics

3

Momentum Transfer

Petroleum Geology

Thermodynamics for Petroleum Engineers

Process Heat Transfer

Petroleum Exploration

Momentum Transfer Lab

o N o g A w N R =

Process Heat Transfer Lab

N N W W w w w

MC | Professional Ethics & Human Vaues

Total Credits

22




Il Year - | Semester

S.

©

Subjects

Credits

Management Science

Process Dynamics & Control

Process I nstrumentation

Well Logging & Formation Evaluation

Drilling Technology

M athematical Methods Lab

Instrumentation, Process Dynamics & Control Lab

Drilling Fluids Lab

NINIDN W WwW|w|w

© | 0| N0 || O|IDN|PF|Z

Industrial Visits

MC

Mini Project-1

Total Credits

21

Il Year - || Semester

S. No.

Subjects

Credits

1

Well Completions, Testing & Servicing

Petroleum Production Engineering

Petroleum Reservoir Engineering-|

2
3
4

Petroleum Refinery & Petrochemica Engineering

R

W W w

OPEN ELECTIVE

i.  Electronic Instrumentation

ii. BigDataAnalytics

iii.  Alternative Energy Sources for Automobiles
iv. Waste Water Management

v.  Fundamentals of Liquefied Natural Gas

vi. Computational Fluid Dynamics

Drilling Simulation Lab

Petroleum Analysis Lab

Petroleum Reservoir Engineering Lab

O |00 |N|O

Summer Internship ( 4-6 weeks)

Mini Project-11

Total Credits




IV Year - | Semester

S. No. Subjects L T P Credits
1 Integrated Asset Management 4 - - 3
2 Petroleum Reservoir Engineering - |1 4 - - 3
3 Surface Production Operations 4 - - 3
4 Oil & Gas Processing Plant Design 4 - - 3
Electivel
i.  Natural Gas Hydrates _ _
5 ii.  Pipeline Engineering 4 3
iii. Horizontal Well Technology
Electivell
i.  Coa Bed Methane Engineering _ _
6 ii.  Offshore Engineering 4 3
iii. Reservoir Stimulation
7 IPR & Patents - 2 -- --
8 Petroleum Equipment Design & Simulation Lab - - 2 2
9 Petroleum Reservoir Simulation Lab - - 2 2
Total Credits 22
IV Year - || Semester
S. No. Subjects L T P Credits
1 EOR Techniques 4 - - 3
2 HSE & FE in Petroleum Industry 4 - - 3
3 Petroleum Economics, Policies & Regulations 4 - - 3
Electivelll
i.  Shale Gas Reservoir Engineering . _
4 ii.  Subsea Engineering 4 3
iii.  Reservoir Modelling& Simulation
5 Seminar ( SIP Report Presentation) - - - 2
6 Project - . - 10
Total Credits 24

Total CourseCredits= 48+44 + 42 + 46 =180




SYLLABUS
| Year -1 Semester

ENGLISH-I

| ntroduction:

In view of the growing importance of English as a tool for global communication and the
consequent emphasis on training the students to acquire communicative competence, the syllabus
has been designed to develop linguistic and communicative competence of the students of
Engineering.

Asfar as the detailed Textbooks are concerned, the focus should be on the skills of listening,
speaking, reading and writing. The non-detailed Textbooks are meant for extensive reading for
pleasure and profit.

Thus the stress in the syllabus in primarily on the development of communicative skills and
fostering of ideas.

Objectives:
e To improve the language proficiency of the students in English with emphasis on LSRW
skills.
e To enable the students to study and comprehend the prescribed |essons and subjects more
effectively relating to their theoretical and practical components.
e To develop the communication skills of the students in both forma and informal
situations.

LISTENING SKILLS:
Objectives:
e To enable the students to appreciate the role of listening skill and improve their
pronunciation.
e To enable the students to comprehend the speech of people belonging to different
backgrounds and regions.
e To enable the students to listen for general content, to fill up information and for specific
information.

SPEAKING SKILLS:
Objectives:
e To make the students aware of the importance of speaking for their personal and
professional communication.
e To enable the students to express themselves fluently and accurately in socia and
professional success.
e To help the students describe objects, situations and people.
e To make the students participate in group activities like roleplays, discussions and
debates.
e To make the students participate in Just a Minute talks.



READ

ING SKILLS:

Objectives:

WRIT

To enable the students to comprehend a text through silent reading.

To enable the students to guess the meanings of words, messages and inferences of texts
in given contexts.

To enable the students to skim and scan a text.

To enable the students to identify the topic sentence.

To enable the students to identify discourse features.

To enable the students to make intensive and extensive reading.

ING SKILLS:

Objectives:

Metho
[ )

To make the students understand that writing is an exact formal skill.

To enable the students to write sentences and paragraphs.

To make the students identify and use appropriate vocabulary.

To enable the students to narrate and describe.

To enable the students capable of note-making.

To enable the students to write coherently and cohesively.

To make the students to write formal and informal |etters.

To enable the students to describe graphs using expressions of comparison.
To enable the students to write technical reports.

dology:

The classes are to be learner-centered where the learners are to read the texts to get a
comprehensive idea of those texts on their own with the help of the peer group and the
teacher.

Integrated skill development methodology has to be adopted with focus on individual
language skills as per the tasks/exercise.

The tasks/exercises at the end of each unit should be completed by the learners only and
the teacher interventionis permitted as per the complexity of the task/exercise.

The teacher is expected to use supplementary material wherever necessary and also
generate activities/tasks as per the requirement.

The teacher is permitted to use lecture method when a completely new concept is
introduced in the class.

Assessment Procedur e
Theory

The formative and summative assessment procedures are to be adopted (mid exams and
end semester examination).

Neither the formative nor summative assessment procedures should test the memory of
the content of the texts given in the textbook. The themes and global comprehension of
the units in the present day context with application of the language skills learnt in the
unit are to be tested.

Only new unseen passages are to be given to test reading skills of the learners. Written
skills are to be tested from sentence level to essay level. The communication formats—
emails|letters and reports- are to be tested along with appropriate langauge and
expressions.



e Examinations:
1. | mid exam + Il mid exam (15% for descriptive tests+10% for online tests)= 25%
2. (80% for the best of two and 20% for the other)
1. Assignments= 5%
3. End semester exams=70%
e Three take home assignments are to be given to the learners where they will have to read
texts from the reference books list or other sources and write their gist in their own
words.

The following text books are recommended for study in | B.Tech | Semester (Common for all
branches)and | B.Pharm. | Sem. of INTU Kakinada from the academic year 2016-17. (R-16
Regulations)

Detailed Textbook:
1. English for Engineersand Technologists, Published by Orient BlackswanPvt Ltd.

Non-detailed Textbook:
1. PANORAMA: A COURSE ON READING, Published by Oxford University Press
India.

The course content along with the study materia is divided into six units.

UNIT-I:

1. 'Human Resources from English for Engineers and Technologists.
Objective:

To develop human resources to serve the society in different ways.

Outcome:

The lesson motivates the readers to develop their knowledge different fields and serve the society
accordingly.

2.'An Ideal Family' from Panorama: A Course on Reading

Objective:

To develop extensive reading skill and comprehension for pleasure and profit.
Outcome:

Acquisition of writing skills

UNIT-I1:

1. ' Transport: Problems and Solutions from English for Engineers and Technologists.
Objective:

To highlight road safety measures whatever be the mode of transport.
Outcome:

The lesson motivates the public to adopt road safety measures.

2.'War' from * Panorama: A Course on Reading'

Objective:

To develop extensive reading skill and comprehension for pleasure and profit.
Outcome:

Acquisition of writing skills

UNIT-I1:

1. 'Evaluating Technology' from English for Engineers and Technologists.
Objective:

To highlight the advantages and disadvantages of technology.



Outcome:

The lesson creates an awareness in the readers that mass production is ultimately detrimental to
biological survival.

2. The Verger' from ‘ Panorama: A Course on Reading'

Objective:

To develop extensive reading skill and comprehension for pleasure and profit.

Outcome:

Acquisition of writing skills

UNIT-IV:

1. 'Alternative Sources of Energy' from English for Engineers and Technologists.
Objective:

To bring into focus different sources of energy as aternatives to the depleting sources.
Outcome:

The lesson helps to choose a source of energy suitable for rural India.

2."' The Scarecrow' from Panorama: A Course on Reading

Objective:

To develop extensive reading skill and comprehension for pleasure and profit.
Outcome:

Acquisition of writing skills

UNIT-V:

1. 'Our Living Environment' from English for Engineers and Technologists.
Objective:

To highlight the fact that animals must be preserved because animal lifeis precious.
Outcome:

The lesson creates an awareness in the reader as to the usefulness of animals for the human
society.

2.'A Village Host to Nation'from Panorama: A Course on Reading.

Objective:

To develop extensive reading skill and comprehension for pleasure and profit.
Outcome:

Acquisition of writing skills.

UNIT-VI:

1.' Safety and Training' from English for Engineers and Technologists.

Objective:

To highlight the possibility of accidents in laboratories, industries and other places and to follow
safety measures.

Outcome:

The lesson helps in identifying safety measures against different varieties of accidents at home
and in the workplace.

2. 'Martin Luther King and Africa’ from Panorama: A Course on Reading.

Objective:

To develop extensive reading skill and comprehension for pleasure and profit.

Outcome:

Acquisition of writing skills.



Note:
All the exercises given in the prescribed lessons in both detailed and non-detailed textbooks
relating to the theme and language skills must be covered.

Overall course Outcomes:
e Using English languages, both written and spoken, competently and correctly.
e [Improving comprehension and fluency of speech.
e Gaining confidencein using English in verbal situations.

MODEL QUESTION PAPER FOR THEORY

PART- |
Six short answer questions on 6 unit themes

One question on dliciting student's response to any of the themes

PART-II

Each question should be from one unit and the last question can be a combination of two or more
units.

Each question should have 3 sub questions: A,B& C

A will be from the main text: 5 marks

B from non-detailed text: 3 marks
C on grammar and Vocabulary: 6 marks



| Year - | Semester MATHEMATICS

(Common to ALL branchesof First Year B.Tech.)

L earning Objectives:
e The course is designed to equip the students with the necessary mathematical skills and
techniques that are essential for an engineering course.
e The skills derived from the course will help the student from a necessary base to develop
analytic and design concepts.

UNIT-I:

Differential equations of first order and first degree: Linear-Bernoulli-Exact-Reducible to
exact.

Applications. Newton's Law of cooling-Law of natural growth and decay-Orthogonal
trajectories- Electrical circuits- Chemical reactions.

UNIT-II:

Linear differential equations of higher order: Non-homogeneous equations of higher order
with constant coefficients with RHS term of the type €, sin ax, cos ax, polynomials in X,
eV (x), XV (x)- Method of Variation of parameters.

Applications: LCR circuit, Simple Harmonic motion.

UNIT-I11:

L aplace transforms:Laplace transforms of standard functions-Shifting theorems - Transforms
of derivatives and integrals — Unit step function —Dirac’s delta function- Inverse Laplace
transforms— Convol ution theorem (without proof).

Applications: Solving ordinary differentia equations (initial value problems) using Laplace
transforms.

UNIT-IV:

Partial differentiation:Introduction- Homogeneous function-Euler’s theorem-Total derivative-
Chain rule-Generalized Mean value theorem for single variable (without proof)-Taylor's and Mc
Laurent’ s series expansion of functions of two variables— Functional dependence- Jacobian.
Applications. Maxima and Minima of functions of two variables without constraints and
Lagrange’ s method (with constraints).

UNIT-V:

First order Partial differential equations:Formation of partial differential equations by
elimination of arbitrary constants and arbitrary functions —solutions of first order linear
(Lagrange) equation and nonlinear (standard types) equations.



UNIT-VI:
Higher order Partial differential equations.Solutions of Linear Partial differential equations

with congtant coefficients. RHS term of the type€™™,sin@x+by),costx+by),x™y".
Classification of second order partial differential equations.

Outcomes:
At the end of the course, student will be able to:
e Solvelinear differential equations of first, second and higher order.

e Determine Laplace transform and inverse Laplace transform of various functions and use
L aplace transforms to determine general solution to linear ODE.
e Cadculate tota derivative, Jocobian and minima of functions of two variables.

Text Books:
1. Higher Engineering Mathematics, B.S.Grewal, 43" Edition, Khanna Publishers,
2. Engineering Mathematics,N.P.Bali, Lakshmi Publications.

Reference Books:

Advanced Engineering Mathematics, Erwin Kreyszig, 10" Edition, Wiley-India
Advanced Engineering Mathematics, Micheael Greenberg, 9" Edition, Pearson Edn.
Advanced Engineering Mathematics with MATLAB, Dean G. Duffy, CRC Press.
Advanced Engineering Mathematics, Peter O’ neil, Cengage Learning.

Engineering Mathematics, Srimanta Pal, SubodhC.Bhunia, Oxford University Press.
Higher Engineering Mathematics, Dass H.K., RajnishVerma. Er.,S. Chand Co. Pvt. Ltd,
Delhi.

SEENCINE



| Year -1 Semester

ENGINEERING CHEMISTRY
(CE, ME, PCE, PE, Met.E, Mining, Automobile, Aeronautical, Chemical, Bio.tech.)

Knowledge of basic concepts of chemistry for engineering students will help them as
professional engineers later in design and material selection, as well as utilizing the available
resources.

L earning Objectives:

e Plastics are nowadays used in household appliances; also they are used as composites
(FRP) in aerospace and automotive industries.

e Fuels as a source of energy are a basic need of any industry, particularly industries like
therma power stations, steel industry, fertilizer industry etc., and hence they are
introduced.

e The basics for the construction of galvanic cells are introduced. Also if corrosion isto be
controlled, one has to understand the mechanism of corrosion which itself is explained by
electrochemical theory.

e With the increase in demand, a wide variety of materials are coming up; some of them
have excellent engineering properties and afew of these materials are introduced.

e Water is a basic material in aimost al the industries, more so where steam is generated
and also whereit is supplied for drinking purposes.

e Materials used in mgor industries like stedl industry, metallurgical industries and
construction industries and electrical equipment manufacturing industries are introduced.
Also lubrication is introduced.

UNIT-I: HIGH POLYMERSAND PLASTICS:

Polymerisation:- Introduction- Mechanism of polymerization - Stereo regular polymers —
Methods of polymerization (emulsion and suspension) -Physical and mechanical properties —
Plastics as engineering materials.advantages and limitations — Thermoplastics and Thermosetting
plastics — Compounding and fabrication (4/5 techniques)- Preparation, properties and
applications of polyethene, PV C, Bakelite Teflon and Polycarbonates

Elastomer s:Natural rubber- compounding and vulcanization — Synthetic rubbers: Buna S, Buna
N, Thiokol and polyurethanes — Applications of elastomers.

Composite materials& Fiber reinforced plastics — Biodegradable polymers — Conducting
polymers.

UNIT-Il: FUEL TECHNOLOGY

Fuels — Introduction — Classification — Caorific value - HCV and LCV — Dulong's formula —
Bomb calorimeter — Numerical problems — Coal — Proximate and ultimate analysis —
Significance of the analyses — Liquid fuels — Petroleum- Refining — Cracking — Synthetic petrol
—Petrol knocking — Diesel knocking - Octane and Cetane ratings — Anti-knock agents — Power
alcohol — Bio-diesel — Gaseous fuels — Natural gas, LPG and CNG — Combustion — Calculation
of air for the combustion of a fuel — Flue gas analysis — Orsat apparatus — Numerical problems
on combustion.

Explosives:Rocket fuels



UNIT-I11: ELECTROCHEMICAL CELLSAND CORROSION

Galvanic cells - Reversible and irreversible cells — Single electrode potential — Electro chemical
series and uses of this series- Standard electrodes (Hydrogen and Calomel electrodes) -
Concentration Cells — Batteries: Dry Cell - Ni-Cd cells - Ni-Metal hydride cells - Li cells- Zinc
—air cdlls.

Corrosion :- Definition — Theories of Corrosion (chemical & electrochemical) — Formation of
gavanic cells by different metals, by concentration cells, by differential aeration and waterline
corrosion — Passivity of metals — Pitting corrosion - Galvanic series — Factors which influence
the rate of corrosion - Protection from corrosion — Design and material selection — Cathodic
protection - Protective coatings: — Surface preparation — Metallic (cathodic and anodic) coatings
- Methods of application on metals (Galvanizing, Tinning, Electroplating, Electroless plating).

UNIT-1V: CHEMISTRY OF ADVANCED MATERIALS

Nano materials:- Introduction — Sol-gel method & chemical reduction method of preparation —
Characterization by BET method and TEM methods - Carbon nano tubes and fullerenes: Types,
preparation, properties and applications

Liquid crystals:- Introduction — Types — Applications

Super conductors:-Type-l, Type Il — Characteristics and applications

Green synthesis:- Principles - 3or 4 methods of synthesis with examples— R4M 4 principles

UNIT-V: WATER TECHNOLOGY

Hard water:- Reasons for hardness — Units of hardness - Determination of hardness and
alkalinity - Water for steam generation - Boiler troubles — Priming and Foaming, Scale
formation, Boiler corrosion, Caustic embrittlement - Internal treatments - Softening of Hard
water . Lime — Soda process, Zeolite process and numerical problems based on these processes
and lon Exchange process - Water for drinking purposes- Purification — Sterilization and
disinfection : Chlorination, Break point chlorination and other methods — Reverse Osmosis and
Electro Diaysis.

UNIT-VI: CHEMISTRY OF ENGINEERING MATERIALSAND FUEL CELLS
Refractories: - Definition, Characteristics, Classification, Properties, Failure of refractories.
Lubricants: - Definition, function, Theory and mechanism of lubricants, Properties (Definition
and importance).

Cement: - Constituents, Manufacturing, Hardening and setting, Deterioration of cement.
Insulators: - Thermal and electrical insulators.

Fuel cells: - Hydrogen Oxygen fuel cells—Methanol Oxygen fuel cells.

Outcome:

e The advantages and limitations of plastic materials and their use in design would be
understood. Fuels which are used commonly and their economics, advantages and
limitations are discussed. Reasons for corrosion and some methods of corrosion control
would be understood. The students would be now aware of materias like nano materials
and fullerenes and their uses. Similarly liquid crystals and superconductors are
understood. The importance of green synthesis is well understood and how they are
different from conventional methods is also explained. The impurities present in raw
water, problems associated with them and how to avoid them are understood. The
advantages and limitations of plastic materials and their use in design would be
understood. The commonly used industrial materials are introduced.



Standard Text Books:
1. Engineering Chemistry, Jain and Jain; DhanpatRai Publicating Co.
2. Engineering Chemistry, Shikha Agarwal; Cambridge University Press, 2015 Edition.

Reference Books:
Engineering Chemistry of Wiley India Pvt. Ltd., Vairam and others, 2" Edition, 2014.

Engineering Chemistry, PrasanthRath, Cengage Learning, 2015 Edition.

A Text Book of Engineering Chemistry, S. S. Dara; S. Chand & Co Ltd., Latest Edition
Applied Chemistry, H.D. Gesser, Springer Publishers

Text book of Nano-science and Nanotechnology, B.S. Murthy, P. Shankar andothers,
University Press, [IM.

agbrwNE



| Year -1 Semester

ENIGINEERING MECHANICS

L earning Objectives:

e The students completing this course are expected to understand the concepts of forces
and its resolution in different planes, resultant of force system, Forces acting on a body,
their free body diagrams using graphical methods.

e They are required to understand the concepts of centre of gravity and moments of inertia
and their application, Analysis of frames and trusses, different types of motion, friction
and application of work - energy method.

UNITH:

Objectives. The students are to be exposed to the concepts of force and friction, direction
and itsapplication.

Introduction to Engg. M echanics — Basic Concepts.

Systems of Forces. Coplanar Concurrent Forces — Components in Space — Resultant — Moment
of Force and its Application — Couples and Resultant of Force Systems.

Friction: Introduction, Limiting friction and impending motion, Coulomb’s laws of dry friction,
Coefficient of friction, Cone of friction.

UNIT-II:

Objectives. The students are to be exposed to application of free body diagrams. Solution
to problems using graphical methods and law of triangle of forces.

Equilibrium of Systems of Forces. Free body diagrams, Equations of equilibrium of coplanar
systems, Spatia systems for concurrent forces,LamisTheorm, Graphica method for the
equilibrium of coplanar forces, Converse of the law of triangle of forces, Converse of the law of
polygon of forces condition of equilibrium, Analysis of plane trusses.

UNIT-I1:

Objectives: The studentsareto be exposed to concepts of centre of gravity.

Centroid: Centroids of simple figures (from basic principles) — Centroids of composite figures
Centre of Gravity: Centre of gravity of simple body (from basic principles), Centre of gravity
of composite bodies, Pappus theorems.

UNIT-IV:

Objective:  The students are to be exposed to concepts of moment of inertia and polar
moment of inertiaincluding transfer methods and their applications.

Area moments of Inertia: Definition — Polar moment of inertia, Transfer theorem, Moments of
inertia of composite figures, Products of inertia, Transfer formulafor product of inertia.

Mass Moment of Inertia: Moment of inertia of masses, Transfer formula for mass moments of
Inertia, Mass moment of inertia of composite bodies.

UNIT-V:
Objectives. The students are to be exposed to motion in straight line and in curvilinear
paths, its velocity and acceleration computation and methods of representing plane maotion.



Kinematics: Rectilinear and Curvelinear motions — Velocity and Acceleration — Motion of rigid
body — Types and their analysisin planar motion.

Kinetics: Analysis as a particle and analysis as arigid body in translation — Central force motion
— Equations of plane motion — Fixed axis rotation — Rolling bodies.

UNIT-VI:

Objectives: The studentsareto be exposed to concepts of work, energy and particle motion
Work-Energy Method: Equations for tranglation, Work-Energy applications to particle Motion,
Connected system-Fixed axis rotation and plane motion, Impul se momentum method.

Text Books:
1. Engg. Mechanics, S.Timoshenko&D.H.Y oung., 4"Edn, McGraw Hill Publications.

References Books:

Engineering Mechanics Statics and Dynamics, R.C.Hibbeler, 11™Edn.,Pearson Publ.
Engineering Mechanics, Statics, J.L.Meriam, 6"Edn.,Wiley India Pvt. Ltd.

Engineering Mechanics, Statics and Dynamics, |.H.Shames, Pearson Publ.

Mechanics For Engineers, Statics, F.P.Beer& E.R.Johnston, 5"Edn.,McGraw Hill Publ.
Mechanics For Engineers, Dynamics, F.P.Beer& E.R.Johnston, 5"Edn.,McGraw Hill Publ.
Theory & Problems of Engineering Mechanics, Statics & Dynamics, E.W.Nelson,
C.L.Best& W.G. McLean, 5"Edn., Schaum’s Outline Series, McGraw Hill Publ.

Singer's Engineering Mechanics: Statics And Dynamics, K. Vijay Kumar Reddy, J. Suresh
Kumar, Bs Publications.

Engineering Mechanics, Fedinand. L. Singer, Harper — Collins.

Engineering Mechanics Statics and Dynamics, A Nelson , McGraw Hill Publications.

Sk wdpE
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| Year -1 Semester

COMPUTER PROGRAMMING

L earning objectives:
Formulating a gorithmic solutions to problems and implementing algorithmsin C.
e Notion of operation of a CPU, Notion of an algorithm and computational procedure,
editing and executing programs in Linux.
e Understanding branching, iteration and data representation using arrays.
e Modular programming and recursive solution formulation.
e Understanding pointers and dynamic memory allocation.
e Understanding miscellaneous aspects of C.
e Comprehension of file operations.

UNIT-I:

History and Hardware - Computer Hardware, Bits and Bytes, Components, Programming
Languages - Machine Language, Assembly Language, Low- and High-Level Languages,
Procedural and Object-Oriented Languages, Application and System Software, The
Development of C Algorithms The Software Development Process.

UNIT-II:

Introduction to C Programming- Identifiers, The main () Function, The printf () Function.
Programming Style - Indentation,Comments, Data types, Arithmetic Operations, Expression
Types, Variables and Declarations, Negation, Operator Precedence and Associativity,
Declaration Statements, Initialization.

Assignment - Implicit Type Conversions, Explicit Type Conversions (Casts), Assignment
Variations, Mathematical Library Functions, Interactive Input, Formatted Output, Format
Modifiers.

UNIT -I11:

Control Flow-Relational Expressions - L ogical Operators:

Selection: if-else Statement, nested if, examples, Multi-way selection: switch, else-if, examples.
Repetition: Basic Loop Structures, Pretest and Posttest Loops, Counter-Controlled and
Condition-Controlled Loops, The while Statement, The for Statement, Nested Loops, The do-
while Statement.



UNIT-I1V:

Modular Programming: Function and Parameter Declarations, Returning a Value, Functions
with Empty Parameter Lists, Variable Scope, Variable Storage Class, Local Variable Storage
Classes, Globa Variable Storage Classes, Pass by Reference, Passing Addresses to a Function,
Storing Addresses, Using Addresses, Declaring and Using Pointers, Passing Addresses to a
Function.

Case Study: Swapping Values, Recursion - Mathematical Recursion, Recursion versus Iteration.

UNIT-V:

Arrays & Strings.

Arrays. One-DimensionaArrays, Input and output of Array Values, Array Initialization, Arrays
as Function Arguments, Two-Dimensional Arrays, LargerDimensional Arrays- Matrices

Strings: String Fundamental's, String Input and Output, String Processing, Library Functions

UNIT-VI:

Pointers, Structures, Files:

Pointers: Concept of a Pointer, Initialisation of Pointer Variables, Pointers as function
arguments, Passingby Address, Dangling Memory, Address Arithmetic, Character pointers and
Functions, Pointers to Pointers, Dynamic Memory Management Functions, Command line
arguments.

Structures. Derived types,Structuresdeclaration, Initialization of structures, Accessing
structures, Nested structures, Arrays of structures, Structures and functions, Pointers to
structures, Self Referential Structures, Unions, Typedef, Bit-fields.

Data Files: Declaring, Opening, and Closing File Streams, Reading from and Writing to Text
Files, Random File Access.

Outcomes:
e Understand the basic terminology used in computer programming.
e Write, compile and debug programsin C language.
e Usedifferent datatypesin a computer program.
e Design programs involving decision structures, loops and functions.
e Explain the difference between call by value and call by reference.
e Understand the dynamics of memory by the use of pointers.
e Usedifferent data structures and create/update basic data files.

Text Books:
1. ANSI C Programming, Gary J. Bronson, Cengage Learning.
2. Programming in C, Bl Jungja Anita Seth, Cengage Learning.
3. The C programming Language, Dennis Richie and Brian Kernighan, Pearson Education.

Reference Books:
1. C Programming-A Problem Solving Approach, Forouzan, Gilberg, Cengage.
2. Programming with C, Bichkar, Universities Press.
3. Programming in C, ReemaThargja, OXFORD.
4. C by Example, Noel Kalicharan, Cambridge.



| Year -1 Semester

ENVIRONMENTAL STUDIES

L earning Objectives:
The objectives of the course are to impart:
e Overdl understanding of the natural resources.
e Basic understanding of the ecosystem and its diversity.
e Acquaintance on various environmental challenges induced due to unplanned
anthropogenic activities.
e Anunderstanding of the environmental impact of developmental activities.
Awareness on the social issues, environmental legislation and global treaties.

UNIT-I:

Multidisciplinary nature of Environmental Studies. Definition, Scope and Importance —
Sustainability: Stockholm and Rio Summit—Global Environmental Challenges: Global warming
and climate change, acid rains, ozone layer depletion, population growth and explosion, effects;.
Role of information technology in environment and human health.

Ecosystems. Concept of an ecosystem. - Structure and function of an ecosystem; Producers,
consumers and decomposers. - Energy flow in the ecosystem - Ecological succession. - Food
chains, food webs and ecological pyramids; Introduction, types, characteristic features, structure
and function of Forest ecosystem, Grassland ecosystem, Desert ecosystem, Aquatic ecosystems.

UNIT-II:

Natural Resour ces. Natural resources and associated problems.

Forest resources: Use and over — exploitation, deforestation — Timber extraction — Mining, dams
and other effects on forest and tribal people.

Water resources. Use and over utilization of surface and ground water — Floods, drought,
conflicts over water, dams — benefits and problems.

Mineral resources. Use and exploitation, environmenta effects of extracting and using mineral
resources.

Food resources: World food problems, changes caused by non-agriculture activities-effects of
modern agriculture, fertilizer-pesticide problems, water logging, salinity.

Energy resources. Growing energy needs, renewable and non-renewable energy sources use of
alternate energy sources.

Land resources. Land as a resource, land degradation, Wasteland reclamation, man induced
landslides, soil erosion and desertification; Role of an individual in conservation of natural
resources, Equitable use of resources for sustainable lifestyles.

UNIT-III:

Biodiversity and its conservation: Definition: genetic, species and ecosystem diversity-
classification - Vaue of biodiversity: consumptive use, productive use, social-Biodiversity at
national and local levels. India as a mega-diversity nation - Hot-sports of biodiversity - Threats
to biodiversity: habitat loss, man-wildlife conflicts. - Endangered and endemic species of India—
Conservation of biodiversity: conservation of biodiversity.



UNIT — 1V Environmental Pollution: Definition, Cause, effects and control measures of Air
pollution, Water pollution, Soil pollution, Noise pollution, Nuclear hazards. Role of an
individual in prevention of pollution. - Pollution case studies, Sustainable Life Studies. Impact of
Fire Crackers on Men and hiswell being.

Solid Waste Management: Sources, Classification, effects and control measures of urban and
industrial solid wastes. Consumerism and waste products, Biomedical, Hazardous and e — waste
management.

UNIT — V Social Issues and the Environment: Urban problems related to energy -Water
conservation, rain water harvesting-Resettlement and rehabilitation of people; its problems and
concerns. Environmental ethics: Issues and possible solutions. Environmental Protection Act -
Air (Prevention and Control of Pollution) Act. ~Water (Prevention and control of Pollution) Act
-Wildlife Protection Act -Forest Conservation Act-Issues involved in enforcement of
environmental legislation. -Public awareness.

UNIT — VI Environmental Management: Impact Assessment and its significance various
stages of EIA, preparation of EMP and EIS, Environmental audit. Ecotourism, Green Campus —
Green business and Green politics.

The student should Visit an Industry / Ecosystem and submit a report individually on any issues
related to Environmental Studies course and make a power point presentation.

Text Books:

1. Environmental Studies, K. V. S. G. Murali Krishna, VGS Publishers, Vijayawada

2. Environmental Studies, R. Rajagopalan, 2™ Edition, 2011, Oxford University Press.

3. Environmental Studies, P. N. Paanisamy, P. Manikandan, A. Geetha, and K. Manjula
Rani; Pearson Education, Chennai

Reference:

1. Text Book of Environmenta Studies, Deeshita Dave & P. Udaya Bhaskar, Cengage
Learning.

2. A Textbook of Environmental Studies, Shaashi Chawla, TMH, New Delhi

3. Environmental Studies, Benny Joseph, TataMcGraw Hill Co, New Delhi

4. Perspectives in Environment Studies, Anubha Kaushik, C P Kaushik, New Age International
Publishers, 2014
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ENGINEERING /APPLIED CHEMISTRY LABORATORY

| Year -1 Semester

1. Introduction to Chemistry laboratory — Molarity, Normality, Primary, secondary standard
solutions, Volumetric titrations, Quantitative analysis, Qualitative analysis, etc.

Tria experiment - Determination of HCI using standard Na,CO3 solution.
Determination of akalinity of a sample containing Na,COzand NaOH.
Determination of KMnO, using standard Oxalic acid solution.

Determination of Ferrous iron using standard K,Cr,O7 solution.

o o M W D

Determination of Copper using standard K,Cr,O7 solution.

7. Determination of temporary and permanent hardness of water using standard EDTA
solution.

8. Determination of Copper using standard EDTA solution.

9. Determination of Iron by a Colorimetric method using thiocynate as reagent.
10. Determination of pH of the given sample solution using pH meter.

11. Conductometric titration between strong acid and strong base.

12. Conductometric titration between strong acid and weak base.

13. Potentiometric titration between strong acid and strong base.

14. Potentiometric titration between strong acid and weak base.

15. Determination of Zinc using standard EDTA solution.

16. Determination of Vitamin —C.

Outcomes:

e The students entering into the professional course have practically very little exposure to
lab classes. The experiments introduce volumetric analysis; redox titrations with different
indicators, EDTA titrations; then they are exposed to a few instrumental methods of
chemical analysis. Thus at the end of the lab course, the student is exposed to different
methods of chemical analysis and use of some commonly employed instruments. They
thus acquire some experimental skills.

Reference Books
1. A Textbook of Quantitative Analysis, Arthur J. Vogel.
2. Laboratory Manual of Engineering Chemistry-Il, Dr. JyotsnaCherukuris, VGS Techno
Series, 2012.



3. Chemistry Practical Manual, Lorven Publications.
4. Practical Engineering Chemistry, K. Mukkanti, B.S. Publication, 2009.

| Year -1 Semester ENGLISH - COMMUNICATION SKILLS LT
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PRESCRIBED LAB MANUAL FOR SEMESTER I:
'INTERACT: English Lab Manual for Undergraduate Students Published by Orient
BlackswanPvt Ltd.

Objectives:
e To enable the students to learn through practice the communication skills of listening,
speaking, reading and writing.

Outcome:
e A study of the communicative items in the laboratory will help the students become
successful in the competitive world.
e The course content along with the study materia is divided into six units.

UNIT-I:
1. WHY study Spoken English?
2. Making Inqueries on the phone, thanking and responding to Thanks
Practice work.

UNIT-II:
1. Responding to Requests and asking for Directions
Practice work.

UNIT-I11:
1. Asking for Clarifications, Inviting, Expressing Sympathy, Congratul ating
2. Apologising, Advising, Suggesting, Agreeing and Disagreeing
Practice work.

UNIT-IV:
1. Lettersand Sounds
Practice work.

UNIT-V:
1. The Sounds of English
Practice work.

UNIT-VI:
1. Pronunciation
2. Stressand Intonation
Practice work.



Assessment Procedure: Laboratory

1.

2.

Every lab session (150 minutes) should be handled by not less than two teachers (three
would be ideal) where each faculty has to conduct a speaking activity for 20/30 students.
The teachers are to assess each learner in the class for not less than 10 speaking activities,
each one to be assessed for 10 marks or 10%. The average of 10 day-to-day activity
assessmentsis to be calculated for 10 marks for internal assessment.

The rubric given below hasto befilled in for all the studentsfor al activities.
Therubricto assessthe learners:

Body language & in tion of

Fluency Clarity Neutraliza Appropriate | Total 10

Remarks
Language marks

Audibility Speech  accent

Gestures Eye Gram Vocab
& Contact mar  ulary
Postures &
express
ions

Lab Assessment: Internal (25 marks)

1. Day-to-Day activities: 10 marks

2. Completing the exercises in the lab manual: 5 marks

3. Internal test (5 marks written and 5 marks oral)

L ab Assessment: External (50 marks)

1. Written test: 20 marks (writing a dialogue, note-taking and answering questions on
listening to an audio recording.

2. Oral: Reading aloud atext or adialogue- 10 marks

3. Viva-Voce by the external examiner: 20 marks

Reference Books:

1.

CONO R WN

Strengthen your communication skills by Dr M Hari Prasad, DrSalivendraRaju and Dr G
Suvarna Lakshmi, Maruti Publications.

English for Professionals by Prof Eliah, B.S Publications, Hyderabad.

Unlock, Listening and speaking skills 2, Cambridge University Press

Spring Board to Success, Orient BlackSwan

A Practical Coursein effective english speaking skills, PHI

Word power made handy, Drshaliniverma, Schand Company

Let us hear them speak, JayashreeM ohanrgj, Sage texts

Professional Communication, Arunakoneru, McGrawhill Education

Cornerstone, Developing soft skills, Pearson Education
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COMPUTER PROGRAMMING LAB

L earning Objectives:

e Understand the basic concept of C Programming, and its different modules that
includesconditional and looping expressions, Arrays, Strings, Functions, Pointers,
Structures and File programming.

* Acquire knowledge about the basic concept of writing a program.

* Role of constants, variables, identifiers, operators, type conversion and other building
blocks of C Language.

* Use of conditional expressions and looping statements to solve problems associated
withconditions and repetitions.

* Roleof Functionsinvolving the idea of modularity.

Programming:

Exercise— 1. Basics

a) What is an OS Command, Familiarization of Editors - vi, Emacs

b) Using commands like mkdir, Is, cp, mv, cat, pwd, and man

¢) C Program to Perform Adding, Subtraction, Multiplication and Division of two numbers From
Command line

Exercise—2: Basic Math
a) Write a C Program to Simulate 3 Laws at Motion
b) Write a C Program to convert Celsius to Fahrenheit and vice versa

Exercise—3: Control Flow - |
a)Write a C Program to Find Whether the Given Year isaLeap Y ear or not.
b)Write a C Program to Add Digits & Multiplication of a number

Exercise—4: Control Flow - I

a)Write a C Program to Find Whether the Given Number is
i) Prime Number
i) Armstrong Number

b) Write a C program to print Floyd Triangle

¢) Write a C Program to print Pascal Triangle

Exercise—5: Functions
a) Write a C Program demonstrating of parameter passing in Functions and returning val ues.
b) Write a C Program illustrating Fibonacci, Factorial with Recursion without Recursion

Exercise—6: Control Flow - 111

a) Write a C Program to make a simple Calculator toAdd, Subtract, Multiply or Divide Using
switch...case

b) Write a C Program to convert decimal to binary and hex (using switch call function the
function)



Exercise— 7: Functions — Continued..
Write a C Program to compute the values ofsin x and cos x and e*x vaues using Series
expansion. (use factorial function)

Exercise—8: Arrays
Demonstration of arrays

a) Search-Linear.

b) Sorting-Bubble, Selection.
c) Operations on Matrix.

Exercises—9: Structures

a)Write a C Program to Store Information of a Movie Using Structure

b)Write a C Program to Store Information Using Structures with Dynamicaly Memory
Allocation

c) Write a C Program to Add Two Complex Numbers by Passing Structure to a Function

Exercise— 10: Arrays and Pointers
a)Write a C Program to Access Elements of an Array Using Pointer
b) Write a C Program to find the sum of numbers with arrays and pointers.

Exercise— 11: Dynamic Memory Allocations
a) Write a C program to find sum of n elements entered by user. To perform this program,
allocate memory dynamically using malloc () function.

b) Write a C program to find sum of n elements entered by user. To perform this program,
allocate memory dynamically using calloc () function.

Understand the difference between the above two programs

Exercise— 12: Strings
a) Implementation of string manipulation operations with library function.
i) copy
ii) concatenate
iii) length
iv) compare
b) Implementation of string manipulation operations without library function.

i) copy

il) concatenate
iii) length

iv) compare

Exercise-13: Files
a)Write a C programming code to open afile and to print it contents on screen.
b)Write a C program to copy files

Exercise— 14: Files Continued
a) Write a C program merges two files and stores their contents in another file.
b)Write a C program to delete afile.



Outcomes:

e Apply and practice logical ability to solve the problems.

e Undestand C programming development environment, compiling, debugging, and
linkingand executing a program using the devel opment environment

e Anayzing the complexity of problems, Modularize the problems into small modules
andthen convert them into programs

e Undestand and apply the in-built functions and customized functions for solving
theproblems.

e Understand and apply the pointers, memory alocation techniques and use of files
fordealing with variety of problems.

e Document and present the algorithms, flowcharts and programs in form of user-manuals

e |dentification of various computer components, Installation of software

Note:

a) All the Programs must be executed in the Linux Environment. (Mandatory)
b) ThelLab record must beaprint of the LATEX (.tex) For mat.
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ENGLISH-I1

Introduction:

In view of the growing importance of English as a tool for global communication and the
consequent emphasis on training the students to acquire communicative competence, the syllabus
has been designed to develop linguistic and communicative competence of the students of
Engineering.

Asfar as the detailed Textbooks are concerned, the focus should be on the skills of listening,
speaking, reading and writing. The non-detailed Textbooks are meant for extensive reading for
pleasure and profit.

Thus the stress in the syllabus in primarily on the development of communicative skills and
fostering of ideas.

L earning Objectives:
e To improve the language proficiency of the students in English with emphasis on LSRW
skills.
e To enable the students to study and comprehend the prescribed lessons and subjects more
effectively relating to their theoretical and practical components.
e To develop the communication skills of the students in both formal and informal
situations.

LISTENING SKILLS:
Objectives:
e To enable the students to appreciate the role of listening skill and improve their
pronunciation.
e To enable the students to comprehend the speech of people belonging to different
backgrounds and regions.
e To enable the students to listen for general content, to fill up information and for specific
information.

SPEAKING SKILLS:
Objectives:
e To make the students aware of the importance of speaking for their personal and
professional communication.
e To enable the students to express themselves fluently and accurately in socia and
professional success.
To help the students describe objects, situations and people.
e To make the students participate in group activities like role-plays, discussions and
debates.
e To make the students participate in Just a Minute talks.



READING SKILLS:
Objectives:

To enable the students to comprehend a text through silent reading.

To enable the students to guess the meanings of words, messages and inferences of texts
in given contexts.

To enable the students to skim and scan atext.

To enable the students to identify the topic sentence.

To enable the students to identify discourse features.

To enable the students to make intensive and extensive reading.

WRITING SKILLS:
Objectives:

To make the students understand that writing is an exact formal skills.

To enable the students to write sentences and paragraphs.

To make the students identify and use appropriate vocabulary.

To enable the students to narrate and describe.

To enable the students capable of note-making.

To enable the students to write coherently and cohesively.

To make the students to write formal and informal |etters.

To enable the students to describe graphs using expressions of comparison.
To enable the students to write technical reports.

M ethodology:

The classes are to be learner-centered where the learners are to read the texts to get a
comprehensive idea of those texts on their own with the help of the peer group and the
teacher.

Integrated skill development methodology has to be adopted with focus on individual
language skills as per the tasks/exercise.

The tasks/exercises at the end of each unit should be completed by the learners only and
the teacher interventionis permitted as per the complexity of the task/exercise.

The teacher is expected to use supplementary material wherever necessary and also
generate activities/tasks as per the requirement.

The teacher is permitted to use lecture method when a completely new concept is
introduced in the class.

Assessment Procedure:

Theory

1. The formative and summative assessment procedures are to be adopted (mid exams and
end semester examination).

2. Neither the formative nor summative assessment procedures should test the memory of
the content of the texts given in the textbook. The themes and global comprehension of
the units in the present day context with application of the language skills learnt in the
unit are to be tested.

3. Only new unseen passages are to be given to test reading skills of the learners. Written
skills are to be tested from sentence level to essay level. The communication formats—
emails|letters and reports- are to be tested along with appropriate language and
expressions.

4. Examinations:

I mid exam + I mid exam (15% for descriptive tests+10% for online tests)= 25%



(80% for the best of two and 20% for the other)
Assignments= 5%
End semester exams=70%
5. Three take home assignments are to be given to the learners where they will have to read
texts from the reference books list or other sources and write their gist in their own
words.

The following text books are recommended for study in | B.Tech |11 Semester (Common for al
branches) and | B.Pharm. Il Sem of INTU Kakinada from the academic year 2016-17 (R-16
Regulations)

1. DETAILED TEXTBOOK:ENGLISH ENCOUNTERSPublished  byMaruthi
Publishers.

2. DETAILED NON-DETAIL:THE GREAT INDIAN SCIENTISTS Published by
Cenguage learning.

The course content along with the study materia is divided into six units.

UNIT-I:

1. ' The Greatest Resource- Education’ from English Encounters

Objective: Schumacher describes the education system by saying that it was mere training,
something more than mere knowledge of facts.

Outcome: The lesson underscores that the ultimate aim of Education is to enhance wisdom.

2." A PJAbdul Kalam' from The Great Indian Scientists.

Objective: The lesson highlights Abdul Kalam's contributions to Indian science and the awards
he received.

Outcome: Abdul Kalam's simple life and service to the nation inspires the readers to follow in
his footsteps.

UNIT-I1:

1." A Dilemma from English Encounters

Objective: The lesson centres on the pros and cons of the development of science and
technology.

Outcome: The lesson enables the students to promote peaceful co-existence and universa
harmony among people and society.

2.'CV Raman' from The Great Indian Scientists.

Objective: The lesson highlights the dedicated research work of C V Raman and his
achievementsin Physics.

Outcome:

The Achievements of C V Raman are inspiring and exemplary to the readers and all scientists.

UNIT-I11:

1. 'Cultura Shock': Adjustmentsto new Cultural Environments from English Encounters.
Objective:The lesson depicts of the symptoms of Cultural Shock and the aftermath
consequences.

Outcome:The lesson imparts the students to manage different cultural shocks due to
globalization.

2. 'HomiJehangirBhabha' from The Great Indian Scientists.

Objective. The lesson highlights HomiJehangirBhabha's contributions to Indian nuclear
programme as architect.



Outcome:The seminal contributions of HomiJehangirBhabha to Indian nuclear programme
provide an aspiration to the readers to serve the nation and sterngthen it.

UNIT-IV:

1. 'The Lottery' from English Encounters.

Objective: The lesson highlights insightful commentary on cultural traditions.

Outcome: The theme projects society’ s need to re examine its traditions when they are outdated.
2. 'Jagadish Chandra Bose' from The Great Indian Scientists.

Objective: The lesson gives an account of the unique discoveries and inventions of Jagadish
Chandra Bose in Science.

Outcome: The Scientific discoveries and inventions of Jagadish Chandra Bose provide
inspiration to the readers to make their own contributions to science and technology, and
strengthen the nation.

UNIT-V:

1. ' The Hedlth Threats of Climate Change' from English Encounters.

Objective:The essay presents severa health disorders that spring out due to environmental
changes.

Outcome: The lessonoffers several inputs to protect environment for the sustainability of the
future generations.

2. ' Prafulla Chandra Ray' from The Great Indian Scientists.

Objective: The lesson given an account of the experiments and discoveries in Pharmaceuticals
of Prafulla Chandra Ray.

Outcome:Prafulla Chandra Ray's scientific achievements and patriotic fervour provide
inspiration to the reader.

UNIT-VI:

1. ' The Chief Software Architect' from English Encounters

Objective:

The lesson supports the devel opments of technology for the betterment of human life.

Outcome:

Pupil get inspired by eminent personalities who toiled for the present day advancement of
software development.

2." SrinivasaRamanujan’ from The Great Indian Scientists.

Objective: The lesson highlights the extraordinary achievements of SrinivasaRamanujan, a great
mathematician and the most romantic figure in mathematics.

Outcome: The lesson provides inspiration to the readers to think and tap their innate talents.

NOTE:
All the exercises given in the prescribed lessons in both detailed and non-detailed textbooks
relating to the theme and language skills must be covered.



MODEL QUESTION PAPER FOR THEORY

PART- |
Six short answer questions on 6 unit themes

One question on dliciting student's response to any of the themes

PART-II

Each question should be from one unit and the last question can be a combination of two or more
units.

Each question should have 3 sub questions: A,B& C

A will be from the main text: 5 marks

B from non-detailed text: 3 marks
C on grammar and Vocabulary: 6 marks
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MATHEMATICSI1 (Mathematical M ethods)
(Common to ALL branchesof First Year B.Tech.)

L earning Objectives:
e The course is designed to equip the students with the necessary mathematical skills and
techniques that are essential for an engineering course.
e The skills derived from the course will help the student from a necessary base to develop
analytic and design concepts.
e Understand the most basic numerical methods to solve simultaneous linear equations.

UNIT-I:

Solution of Algebraic and Transcendental Equations:

Introduction- Bisection method — Method of false position — Iteration method — Newton-Raphson
method (One variable and simultaneous Equations).

UNIT-II:

I nter polation:

Introduction- Errors in polynomia interpolation — Finite differences- Forward differences-
Backward differences —Central differences — Symbolic relations and separation of symbols -
Differences of a polynomial-Newton's formulae for interpolation — Interpolation with unequal
intervals - Lagrange’ s interpolation formula.

UNIT-IIT:

Numerical Integration and solution of Ordinary Differential equations:

Trapezoidal rule- Simpson’s 1/3®  and 3/8"rule-Solution of ordinary differential equations by
Taylor's series-Picard’'s method of successive approximations-Euler's method - Runge-Kutta
method (second and fourth order).

UNIT-IV:

Fourier Series:

Introduction- Periodic functions — Fourier series of -periodic function - Dirichlet’s conditions —
Even and odd functions —Change of interval— Half-range sine and cosine series.

UNIT-V:

Applications of PDE:

Method of separation of Variables- Solution of One dimensiona Wave, Heat and two-
dimensional Laplace equation.

UNIT-VI:

Fourier Transforms:

Fourier integral theorem (without proof) — Fourier sine and cosine integrals - sine and cosine
transforms — properties — inverse transforms — Finite Fourier transforms.



Outcomes:
At the end of the course, student will be able to:

Calculate a root of algebraic and transcendental equations. Explain relation between the
finite difference operators.

e Compute interpolating polynomial for the given data.
e Solveordinary differential equations numerically using Euler’s and RK method.
e Find Fourier series and Fourier transforms for certain functions.
e |dentify/classify and solve the different types of partial differential equations.
Text Books:
1. Higher Engineering Mathematics, B.S.Grewal,43" Edition, Khanna Publishers.
2. Engineering Mathematics, N.P.Bali,Lakshmi Publications.
Reference Books:
1. Advanced engineering mathematics with MATLAB, Dean G. Duffy, CRC Press
2. Mathematical Methods, V.Ravindranath and P.Vijayalakshmi, Himaaya Publishing
House.
3. Advanced Engineering Mathematics, Erwin Kreyszig, 10" Edition, Wiley-India
4. Numerica AnaysisMathematics of Scientific Computing, David Kincaid, Ward
Cheney, 3" Edition, Universities Press.
5. Engineering Mathematics, Srimanta Pal, SubodhC.Bhunia, Oxford University Press.
6. Higher Engineering Mathematics, Dass H.K., RgjnishVerma. Er.,S. Chand Co. Pvt. Ltd,

Delhi.
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MATHEMATICSH I
(Common to ALL branchesof First Year B.Tech.)

L earning Objectives:
e The course is designed to equip the students with the necessary mathematical skills and
techniques that are essential for an engineering course.
e The skills derived from the course will help the student from a necessary base to develop
analytic and design concepts.
e Understand the most basic numerical methods to solve simultaneous linear equations.

UNIT-I:

Linear systems of equations:Rank-Echelon form-Normal form — Solution of linear systems —
Gauss elimination - Gauss Jordon- Gauss Jacobi and Gauss Seidal methods.

Applications: Finding the current in electrical circuits.

UNIT-II:

Eigen values - Eigen vectors and Quadratic forms:Eigen values - Eigen vectors— Properties —
Cayley-Hamilton theorem - Inverse and powers of a matrix by using Cayley-Hamilton theorem-
Diagonalization- Quadratic forms- Reduction of quadratic form to canonical form — Rank -
Positive, negative and semi definite - Index — Signature.

Applications: Free vibration of a two-mass system.

UNIT-I11:

Multiple integrals:Curve tracing: Cartesian, Polar and Parametric forms.

Multiple integrals. Double and triple integras — Change of variables — Change of order of
integration.

Applications: Finding Areas and Volumes.

UNIT-1V:

Special functions:Beta and Gamma functions- Properties - Relation between Beta and Gamma
functions- Evaluation of improper integrals.

Applications: Evaluation of integrals.

UNIT-V:

Vector Differentiation: Gradient- Divergence- Curl - Laplacian and second order operators -
Vector identities.

Applications: Equation of continuity, potential surfaces

UNIT-VI:

Vector Integration:Lineintegral — Work done — Potential function — Area- Surface and volume
integrals Vector integral theorems: Greens, Stokes and Gauss Divergence theorems (without
proof) and related problems.

Applications: Work done, Force.



Outcomes:
At the end of the Course, Student will be ableto:
e Determine rank, Eigenvalues and Eigen vectors of a given matrix and solve
simultaneous linear equations.
Solve simultaneous linear equations numerically using various matrix methods.
e Determine doubleintegral over aregion and triple integral over avolume.
Calculate gradient of a scalar function, divergence and curl of a vector function.
Determine line, surface and volume integrals. Apply Green, Stokes and Gauss
divergence theorems to calculate line, surface and volume integrals.

Text Books:
1. Higher Engineering Mathematics, B.S.Grewal, 43" Edition, K hanna Publishers,
2. Engineering Mathematics, N.P.Bali, Lakshmi Publications.

Reference Books:

Advanced Engineering Mathematics, Greenberg, 2™ edition, Pearson edn

Advanced Engineering Mathematics, Erwin Kreyszig, 10" Edition, Wiley-India
Advanced Engineering Mathematics, Peter O’ Neil, 7" edition, Cengage Learning.
Mathematical Techniques, D.W. Jordan and T.Smith, Oxford University Press.
Engineering Mathematics, Srimanta Pal, SubodhC.Bhunia, Oxford University Press.
Higher Engineering Mathematics, Dass H.K., RajnishVerma. Er.,S. Chand Co. Pvt. Ltd,
Delhi.

Sk wdpE
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ENGINEERING PHYSICS
(ME, CE, PE, PCE, MET.E, MINING, AUTOMOBILE, CHEMICAL AERONAUTICAL,
BIO.TECH)

L earning Objectives:

Physics curriculum which is re-oriented to the needs of Circuital branches of graduate
engineering courses offered by INTUK That serves as a transit to understand the branch specific
advanced topics. The courses are designed to:

e |mpart concepts of Optical Interference, Diffraction and Polarization required to design
instruments with higher resolution- Concepts of coherent sources, its realization and
utility optical instrumentation.

e Study the Structure-property relationship exhibited by solid crystal materials for their
utility.

e Tap the Simple harmonic motion and its adaptability for improved acoustic quality of
concert halls.

e To explore the Nuclear Power as areliable source required to run industries

e To impart the knowledge of materials with characteristic utility in appliances.

UNIT-I:

INTERFERENCE: Principle of Superposition — Coherent Sources — Interference in thin films
(reflection geometry) — Newton’s rings — construction and basic principle of Interferometers.

UNIT-II:

DIFFRACTION:Fraunhofer diffraction at single dlit cases of double dlit, N-dlits & Circular
Aperture (Qualitative treatment only)-Grating equation - Resolving power of a grating,
Telescope and Microscopes.

UNIT-III:

POLARIZATION: Types of Polarization-production - Nicol Prism -Quarter wave plate and
Half Wave plate — Working principle of Polarimeter (Sacharimeter)

LASERS: Characteristics— Stimulated emission — Einstein’s Transition Probabilities- Pumping
schemes - Ruby laser — Helium Neon laser.

UNIT-1V:

ACOUSTICS:  Reverberation time - Sabine's formula — Acoustics of concert-hall.
ULTRASONICS: Production - Ultrasonic transducers- Non-Destructive Testing -
Applications.

UNIT-V:

CRYSTALLOGRAPHY & X-RAY DIFFRACTION: Basis and lattice — Bravais systems-
Symmetry elements- Unit cell- packing fraction — coordination number- Miller indices —
Separation between successive (h k 1) planes— Bragg's law.

NUCLEAR ENERGY — SOURCE OF POWER: Mass defect & Binding Energy — Fusion and
Fission as sources — Fast breeder Reactors.



UNIT-VI:

MAGNETISM: Classification based onField, Temperature and order/disorder —atomic origin —
Ferromagnetism- Hysteresis- applications of magnetic materials (Para & Ferro)..
DIELECTRICS: Electric Polarization — Dielectrics in DC and AC fields — Internal field —
ClausiusMossoti Equation - Loss, Breakdown and strength of dielectric materials — Ferroelectric
Hysteresis and applications.

Outcome:
e Construction and working details of instruments, ie., Interferometer, Diffractometer and
Polarimeter are learnt. Study Acoustics, crystallography magnetic and dielectric
materials enhances the utility aspects of materials.

Text Books:

1. A Text book of Engineering Physics, Dr. M.N.Avadhanulu and Dr.P.G.Kshirasagar,
S.Chand& Company Ltd., 2014.

2. Physicsfor Engineers, M.R.Srinasan, New Age International Publishers, 2009.

3. Engineering Physics, D.K.Bhattacharya and PoonamTandon , Oxford Press, 2015.

Reference books:

1. Applied Physics, P.K.Palanisamy, Scitech Publications, 2014.
2. Lasersand Non-Linear Optics, B.B.Laud, Newage Internationa Publishers, 2008.
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ELEMENTSOF MECHANICAL ENGINEERING

L earning Objectives:

e The content of this course shal provide the student the basic concepts of various
mechanical systems and exposes the student to a wide range of equipment and their
utility in a practical situation. It shall provide the fundamenta principles of materials,
fuels, Steam, 1.C. Engines, compressors, hydraulic machines and transmission systems
that usually exist in any process plant.

UNIT -:

Stresses and strains: kinds of — stress-strains, elasticity and plasticity, Hooks law, stress —strain
diagrams, modules of elasticity, Poisson’s ratio, linear and volumetric strain, relation between E,
N, and K, bars of uniform strength, compound bars and temperature stresses.

UNITHI:

Types of supports — loads — Shear force and bending moment for cantilever and simply
supported beams without overhanging for all types of loads.

Theory of simple bending, simple bending formula, Distribution of Flexural and Shear stress in
Beam section — Shear stress formula— Shear stress distribution for some standard sections

UNIT-I1:

Thin cylindrical shells. stress in cylindrical shells due to internal pressures, circumferential
stress, longitudinal stress, design of thin cylindrical shells, spherical shells, change in dimension
of the shell dueto internal pressure, change in volume of the shell due to internal pressure.

Thick Cylinders: Lame's equation- cylinders subjected to inside and outside pressures columns
and Struts.

UNIT-IV:

Steam boilers and Reciprocating air compressors. Classification of boilers, essentialities of
boilers, selection of different types of boilers, study of boilers, boiler mountings and accessories.
Reciprocating air compressors: uses of compressed air, work done in single stage and two-stage
compression, inter cooling and simple problems.

UNIT-V:

Internal combustion engines. classification of IC engines, basic engine components and
nomenclature, working principle of engines, Four strokes and two stroke petrol and diesel
engines, comparison of Cl and S| engines, comparison of four stroke and two stroke engines,
simple problems such as indicated power, brake power, friction power, specific fuel
consumption, brake thermal efficiency, indicated thermal efficiency and mechanical efficiency.



UNIT-VI:

Transmission systems:Belts —Ropes and chain: belt and rope drives, velocity ratio, slip, length of
belt , open belt and cross belt drives, ratio of friction tensions, centrifugal tension in a belt,
power transmitted by beltsand ropes, initial tensionsin the belt, ssmple problems.

Gear trains: classification of gears, gear trains velocity ratio, simple, compound —reverted and
epicyclic gear trains.

Outcomes:
After completing the course, the student shall be able to determine:
e Thestress/strain of amechanical component subjected to loading.
e The performance of components like Boiler, 1.C. Engine, Compressor, Steam/Hydraulic
turbine, Belt, Rope and Gear.
e Thetype of mechanical component suitable for the required power transmission.

Text Books:
1. Strength of Materials and Mechanics of Structures, B.C.Punmia, Standard Publications
and distributions, 9 " Edition, 1991.
2. Thermal Engineering, Ballaney,P.L., Khanna Publishers, 2003.
3. Elements of Mechanical Engineering, A.R.Asrani, S.M.Bhatt and P.K.Shah, B.S. Publs.
4. Elements of Mechanical Engineering, M.L.Mathur, F.S.Metha& R.P.Tiwari Jain Brothers
Publs., 2009.

Reference Book:
1. Theory of Machines, S.S. Rattan, Tata McGraw Hil., 2004 & 20009.
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ENGINEERING DRAWING

L earning Objectives:

e Engineering drawing being the principle method of communication for engineers, the
objective is to introduce the students, the techniques of constructing the various types of
polygons, curves and scales. The objective is also to visualize and represent the 3D
objectsin 2D planes with proper dimensioning, scaling etc.

UNIT-I:

Objective: To introduce the students to use drawing instruments and to draw polygons,
Engg. Curves.

Polygons: Constructing regular polygons by general methods, inscribing and describing
polygons on circles.

Curves: Parabola, Ellipse and Hyperbola by general methods, cycloids, involutes, tangents
&normals for the curves.

UNIT-II:

Objective: To introduce the students to use scales and orthographic projections, projections
of points & simple lines.

Scales: Plain scales, diagonal scales and vernier scales

Orthographic Projections. Horizontal plane, vertical plane, profile plane, importance of
reference lines, projections of points in various quadrants, projections of lines, lines parallel
either to of the reference planes (HP,VP or PP)

UNIT-I1:

Objective: The objective is to make the students draw the projections of the lines inclined to
both the planes.

Projections of straight lines inclined to both the planes, determination of true lengths, angle
of inclination and traces- HT, VT

UNIT-IV:

Objective: The objective is to make the students draw the projections of the plane inclined
toboth the planes.

Projections of planes. regular planes perpendicular/paralel to one plane and inclined to the
other reference plane; inclined to both the reference planes.

UNIT-V:

Objective: The objective is to make the students draw the projections of the various types of
solids in different positions inclined to one of the planes.

Projections of Solids — Prisms, Pyramids, Cones and Cylinders with the axis inclined to one
of the planes.



UNIT-VI:
Objective: The objective is to represent the object in 3D view through isometric views. The

student will be able to represent and convert the isometric view to orthographic view and

viceversa
Conversion of isometric views to orthographic views, Conversion of orthographic views to

isometric views.

Text Books:
1. Engineering Drawing, N.D. Butt, Chariot Publications.
2. Engineering Drawing, Agarwa & Agarwal, Tata McGraw Hill Publishers.

Reference Books:
1. Engineering Drawing, K.L.Narayana& P. Kannaiah, Scitech Publishers.

2. Engineering Graphics for Degree, K.C. John, PHI Publishers.
3. Engineering Graphics, Pl Varghese, McGrawHill Publishers
4. Engineering Drawing + AutoCAD, K Venugopal, V. Prabhu Raja, New Age.
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ENGLISH-COMMUNICATION SKILLSLAB-II

PRESCRIBED LAB MANUAL FOR SEMESTER-II:

'INTERACT: English Lab Manua for Undergraduate Students Published by Orient
BlackswanPvt Ltd.

Objectives:
e To enable the students to learn demonstratively the communication skills of listening,
speaking, reading and writing.

Outcome:
e A study of the communicative items in the laboratory will help the students become
successful in the competitive world.
e The course content along with the study materia is divided into six units.

UNIT-I:
1. Debating
Practice work

UNIT-II:
1. Group Discussions
Practice work

UNIT-II1:
1. Presentation Skills
Practice work

UNIT-IV:
1. Interview Skills
Practice work

UNIT-V:
1. Email,
2. Curriculum Vitae
Practice work

UNIT-VI:
1. ldiomatic Expressions
2. Common Errorsin English
Practice work



Reference Books:

1. Strengthen your communication skills by Dr M Hari Prasad, DrSalivendraRaju and Dr G
Suvarna Lakshmi, Maruti Publications.
English for Professionals by Prof Eliah, B.S Publications, Hyderabad.
Unlock, Listening and speaking skills 2, Cambridge University Press.
Spring Board to Success, Orient BlackSwan.
A Practical Coursein effective english speaking skills, PHI.
Word power made handy, Drshaliniverma, Schand Company.
Let us hear them speak, JayashreeM ohanrgj, Sage texts.
Professiona Communication, Arunakoneru, McGrawhill Education.
Cornerstone, Devel oping soft skills, Pearson Education.
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ENGINEERING/APPLIED PHYSICSLAB
(Any Ten of thefollowing)

L earning Objective:

e Traning field oriented Engineering graduates to handle instruments and their design
methods to improve the accuracy of measurements.

LIST OF EXPERIMENTS:

19.

20
21

Determination of wavelength of a source-Diffraction Grating-Normal incidence.
Newton’s rings — Radius of Curvature of Plano - Convex Lens.

Determination of thickness of a spacer using wedge film and parallel interference fringes.
Determination of Rigidity modulus of a material- Torsional Pendulum.

Determination of Acceleration due to Gravity and Radius of Gyration- Compound
Pendulum.

Melde' s experiment — Transverse and Longitudinal modes.

Verification of laws of vibrationsin stretched strings — Sonometer.

Determination of velocity of sound — Volume Resonator.

L- C- R Series Resonance Circuit.

Study of 1/V Characteristics of Semiconductor diode.

. 1/V characteristics of Zener diode.

Characteristics of Thermistor — Temperature Coefficients.

Magnetic field along the axis of a current carrying coil — Stewart and Gee' s apparatus.
Energy Band gap of a Semiconductor p - n junction.

Hall Effect in semiconductors.

Time constant of CR circuit.

Determination of wavelength of laser source using diffraction grating.

Determination of Young's modulus by method of single cantilever oscillations.
Determination of |attice constant — | attice dimensions kit.

. Determination of Planck’s constant using photocell.

. Determination of surface tension of liquid by capillary rise method.

Outcome:

e Physics lab curriculum gives fundamenta understanding of designof an
instrument with targeted accuracy for physical measurements.



L T P
0 0 2
ENGINEERING /APPLIED PHYSICS- VIRTUAL LAB-ASSIGNMNETS

| Year -1l Semester

(Constitutes 5% marks of 30marks of | nter nal-component)

L earning Objective:
e Training Engineering students to prepare a technica document andimproving their
writing skills.
LIST OF EXPERIMENTS
Hall Effect
Crystal Structure
Hysteresis
Brewster’s angle
Magnetic Levitation / SQUID
Numerical Aperture of Optical fiber
Photoel ectric Effect
Simple Harmonic Motion

© o N o a bk wDdPRF

Damped Harmonic Motion

=
o

. LASER — Beam Divergence and Spot size
11. B-H curve

12. Michelson’s interferometer

13. Black body radiation

URL: www.viab.co.in

Outcome:
e Physics Virtual laboratory curriculum in the form of assignment ensures an engineering
graduate to prepare a/technical/mini-project/ experimental report with scientific temper.
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ENGINEERING WORKSHOP & IT WORKSHOP

ENGINEERING WORKSHOP:
L earning Objective: To impart hands-on practice on basic engineering trades and skills.

Note: At least two exercisesto be done from each trade.
Trade:

Carpentry 1. T-Lap Joint

. Cross Lap Joint

. Dovetail Joint

. Mortise and Tenon Joint

Vee Fit

. Square Fit

. Half Round Fit

Dovetail Fit

. Round rod to Square

S-Hook

. Round Rod to Flat Ring

. Round Rod to Square headed bolt
Parallel / Series Connection of three bulbs
Stair Case wiring

Florescent Lamp Fitting
Measurement of Earth Resistance
. Taper Tray

. Square Box without lid

. Open Scoop

. Funnel

Fitting

Black Smithy

House Wiring

Tin Smithy

PONFPAONPAONFPAONREAWON

IT WORKSHOP:

OBJECTIVES.
e Understand the basic components and peripherals of a computer.

e To become familiar in configuring a system.

e |Learn the usage of productivity tools.

e Acquire knowledge about the netiquette and cyber hygiene.
e Get hands on experience in trouble shooting a system?

1. System Assembling, Disassembling and identification of Parts/ Peripherals

2. Operating System Installation-Install Operating Systems like Windows, Linux along with
necessary Device
Drivers.
3. MS-Office/ Open Office
a. Word - Formatting, Page Borders, Reviewing, Equations, symbols.
b. Spread Sheet - organize data, usage of formula, graphs, charts.



c. Power point - features of power point, guidelines for preparing an effective
presentation.
d. Access- creation of database, validate data.

4. Network Configuration & Software Installation-Configuring TCP/IP, proxy and firewall
settings. Installing application software, system software & tools.
5. Internet and World Wide Web-Search Engines, Types of search engines, netiquette, cyber
hygiene.
6. Trouble Shooting-Hardware trouble shooting, Software trouble shooting.
7. MATL AB- basic commands, subroutines, graph plotting.
8. LATEX-basic formatting, handling equations and images.

OUTCOMES:

e Common understanding of concepts, patterns of decentralization implementation in
Africat

e |dentified opportunities for coordinated policy responses, capacity building and
implementation of best practices T

e |dentified instruments for improved decentralization to the local level T
Identified strategies for overcoming constraints to effective decentralization and
sustainable management at different levels

TEXT BOOKS:

1. Computer Hardware, Installation, Interfacing, Troubleshooting and Maintenance, K.L.
James, Eastern Economy Edition.

2. Microsoft Office 2007: Introductory Concepts and Techniques, Windows XP Edition
ByGary B. Shelly, Misty E. Vermaat and Thomas J. Cashman (2007, Paperback).

3. LATEX- User’s Guide and Reference manual, Leslie Lamport, Pearson, LPE, 2/e.

4. Getting Started with MATLAB: A Quick Introduction for Scientists and ngineers,
Rudraprathap, Oxford University Press, 2002.

5. Scott Mueller’s Upgrading and Repairing PCs, 18/e, Scott. Mueller, QUE, Pearson,
2008

6. The Complete Computer upgrade and repair book, 3/e, Cheryl A Schmidt, Dreamtech.

7. Comdex Information Technology course tool kit Vikas Gupta, WILEY Dreamtech.

8. Introduction to Information Technology, ITL Education Solutions limited, Pearson

Education..
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COMPLEX VARIABLES

L earning Objectives:

e The aim of this course is to introduce the special functions, their generating functions
and the algebra, geometry and calculus of functions of a complex variable. The emphasis
will be on gaining a geometric understanding of complex analytic functions as well as
developing computational skills in employing the powerful tools of complex analysis for
solving theoretical and applied problems.

UNIT-I:

Functions of a complex variable:

Introduction -Continuity — Differentiability — Analyticity — Properties — Cauchy-Riemann
equations in Cartesian and polar coordinates. Harmonic and conjugate harmonic functions —
Milne — Thompson method.

Applications: Potentia between parallel plates, coaxial cylinders, potentia in angular regions.

UNIT-II:

Elementary functions and M apping:

Exponential, trigonometric, hyperbolic functions and their properties — General power Z (c is
complex), principa vaue.

Applications: Polar plots of sinusoidal transfer function. (Section 7.3 of reference book 5)

UNIT-I1:

Complex integration:

Line integral — Cauchy’s integral theorem — Cauchy’s integral formula — Generalized integral
formula-Liouville Theorem - Morera s Theorem.

Applications: Circulation along closed curve, conservative fields.

UNIT-IV:

Power series:

Radius of convergence — Taylor’s series,-Maclaurin’s series -Laurent series- Singular point —
Isolated singular point — pole of order m — essential singularity.

UNIT-V:

Evaluation of Integrals:

Residue — Residue theorem
Application: Types of real integrals:

(@) Improper real integrals J: f (X)dx (b) LM” f (cos@,9n6)do

©) j:émxf(x)dx (d) Integrals by indentation



UNIT -VI:

Transformation by exp z, In z, Z%, z" (n positive integer), Sin z, Cos z, z+alz, Trandation,
rotation, inversion and bilinear transformation —fixed point- cross ratio — properties-invariance of
circles.

Applications. Mapping theorem (without proof) with application to stability analysis of closed
loop systems, Nyquist stability criterion and its Remarks.(Section 7.5 of reference book 5)

Outcomes:
At the end of the course, student will be able to:
e Solvelinear differential equations of first, second and higher order.
e Determine Laplace transform and inverse Laplace transform of various functions and use
Laplace transforms to determine general solution to linear ODE.
e Cadculatetota derivative, Jocobian and minimaof functions of two variables.

Text Books:
1. Higher Engineering Mathematics, B.S.Grewal, 43" Edition, K hanna Publishers,
2. Advanced Engineering Mathematics, Micheael Greenberg, 2™ Edition, Pearson Edn.

Reference Books:

1. Advanced Engineering Mathematics, Erwin Kreyszig, 10" Edition, Wiley-India.

2. Complex Anaysis for Mathematics and Engineering, John H Mathews, Russell W.
Howell, 5" Edition, Jones and Bartlett Publishers, 2006.

3. Fundamentals of Complex Anaysis, Saff, E.B and A.D Snider, 3® Edition, Pearson,
2003.

4. A First course in Complex Analysis with Application, Dennis G. Zill and Patrick
Shanahan,Jones and Bartlett Publishers, 2011.

5. Modern Control Engineering, Katsuhiko Ogata,5" Edition, Pearson Publishers.
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BASIC ELECTRICAL & ELECTRONICSENGINEERING

L earning Objectives:
Thisis abasic course designed to make the student:
e Learnthebasic principles of eectrical laws and analysis of networks.
e Understand the principle of operation and construction details of DC machines.
e Understand the principle of operation and construction details of transformer.
e Understand the principle of operation and construction details of alternator and 3-Phase
induction motor.
Study the operation of PN junction diode, half wave, full wave rectifiers and OP-AMPs.
e Learnthe operation of PNP and NPN transistors and various amplifiers.

UNIT-I:

Electrical Circuits. Basic definitions, Types of network elements, Ohm’'s Law, Kirchhoff’s
Laws, inductive networks, capacitive networks, series, parald circuits and star-delta and delta-
star transformations.

UNIT-II:
DC Machines: Principle of operation of DC generator — emf equation - types — DC motor types
—torgue equation — applications — three point starter, swinburn’s Test, speed control methods.

UNIT-I1I:
Transformers. Principle of operation of single phase transformers, emf equation, losses,
efficiency and regulation.

UNIT-IV:

AC Machines: Principle of operation of alternators — regulation by synchronous impedance
method, Principle of operation of 3-Phase induction motor—slip-torque characteristics -
efficiency — applications.

UNIT-V:

Rectifiers & Linear ICs. PN junction diodes, diode applications(Haf wave and bridge
rectifiers), Characteristics of operation amplifiers (OP-AMP), Application of OP-
AMPs(inverting, non -inverting,integrator and differentiator).

UNIT-VI:
TRANSISTORS: PNP and NPN junction transistor, transistor as an amplifier, single stage CE
Amplifier, frequency response of CE amplifier, concepts of feedback amplifier.



Outcomes:
At the end of the course, the student will be able to:

Analyze the various electrical networks.

Understand the operation of DC generators,3-point starter and conduct the Swinburn’s
Test.

e Analyze the performance of transformer.
e Explain the operation of 3-phase alternator and 3-phase induction motors.
e Anayzethe operation of haf wave, full wave rectifiers and OP-AMPs.
e Explain the single stage CE amplifier and concept of feedback amplifier.
Text Books:
1. Electronic Devices and Circuits, R.L. Boylestad and Louis Nashelsky, 9" Edition,
PEI/PHI, 2006.
2. Electrica Technology: Vol — I, Electricd Fundamentals &Vol — Il Machines and
Measurement, Surinder Pal Bali, Pearson, 2013.
3. Electrical Circuit Theory and Technology, John Bird, 4™ Edition, Elsevier, 2010.
Reference Books:
1. Electrical Technology, Naidu, M. and S. Kamakshaiah, Tata McGraw-Hill, 2006.
2. Fundamentals of Electrical Engineering, Rajendra Prasad, 2™ Edition, PHI Learning,
20009.
3. Basic Electrical Engineering, Nagasarkar, T. K. and M. S. Sukhya, 2" Edition, Oxford
Publications, 2009.
4. Industrial Electronics, Mithal, G. K., 9" Edition, Khanna Publishers, 2000.
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GENERAL GEOLOGY

L earning Objectives:

e This basic course in general geology is designed to train the studentstounderstand the
basics of geology, viz: formation of earth, layers of earth, different types of rocks,
formation of sedimentary basins and the micro fossils and their relationship to oil and
gas.

e |t exposesthe students to different geologica environments relates to petroleum industry.

UNIT-I:

Dimensions of earth, structure, composition and origin of earth-envelops of the Earth- crust,
mantle, core. Internal dynamic process- Plate tectonics- Continental drift, Earthquake and
Volcanoes, External dynamic process- weathering, erosionand deposition.

UNIT-II:
Fundamental concepts in Geomorphology-geomorphic processes distribution of landforms-
drainage patterns —development, Landforms in relation to rocks types, paleochannels, buried
channels.

UNIT-I1:

Geological work of rivers, wind, ocean, glaciers and the landforms created by them.
Identification of different structural features encountered in oil exploration viz: joints, faults,
folds, unconformities.

UNIT-IV:
Origin of igneous,sedimentary and metamorphic rocks. Sedimentary structures-petrographic
character of conglomerate, sandstone, shale, limestones.

UNIT-V:
Introduction to sedimentary basins and deltaic systems; Topographic maps, Thematic maps,
Topographic and Thematic profiles.

UNIT-VI:

Paleontology: Introduction to Paleontology, Fossils and Fossilization.

Micropaleontology - Paynology: Distribution of microfossils-Foraminifera, Radiolaria,
Conodonts, Ostracodes, Diatoms; Importance of micro fossilsin oil exploration.



Outcomes:
After completion of the course, the students will be able to:

Discern the dimension of earth structure, composition, origin of earth, formation of earth.
It deals essence of scientific studies dealing with the origin, age, structure of the earth and
with the evolution, modification, and extinction of various surface and subsurface
physical features.

Understand the land forms as geomorphology, physiography and to gain a better
perspective conforming to the present day thinking on the aspects of geology.

Be impressed by the fact that the subject is not static and will more likely keep his mind
open to new ideas.

Understand the origin of different kinds of igneous, sedimentary, metamorphic rocks that
can be understood in terms of their tectonic setting.

Gain the knowledge on fundamentals of sedimentary basins and paleontology and their
significance to the petroleum industry.

Text Books:

1
2.

Engineering Geology,Bell, F.G., 2™ Edition, ButterworthHeimann,2007.
Text book of Geology, Mukharjee, P.K., The World Press Pvt. Ltd., 2005.

Reference Books:

1
2.

3.
4.

Elements of Mineralogy, Gribble, C. D., Rutley's, 27" Edition. CBS Publishers, 2005.
Principles of Physical Geology, David Duff, Homes, Nelson Thornes Ltd; 4™ Revised
edition, 1992.

Text Book of Physical Geology, Mahapatra, G.B., CBS Publishers, 2002.

Principles of Engineering Geology, Bangar, K.M., 2™ Edition, Standard Publishers, 2009.
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SURVEYING AND OFFSHORE STRUCTURES

L earning Objectives:
The students will be trained to:

e Demonstrate the principles of surveying for the measurement of distance and angles.

e Explain the concepts of leveling and contouring.

¢ [ntroduce the concepts of advanced surveying and implementation in shoreline surveying.

e Demonstrate the principles of sea surveying.

¢ Introduce the concepts of wave and current data collection.

e Explain various stages of fixed offshore structure in view of the operation.

¢ [ntroduce the concept and types of compliant structures.

e Demonstrate the basic terminology and floatation principles of floating structures.
UNITH:

Distance and Direction: Objectives, Principles and classifications of Surveying, chain, tape,
Electronic distance measurements, Meriadians Azimuths and Barings, declination, computation
of angle.

Theodolite: Theodolite, description, uses and adjustments — temporary, Measurement of
horizontal and vertical angles, Principles of Electronic Theodolite.

UNIT-II:
Leveling and Contouring: Concept and Terminology, Temporary- Method of leveling.
Characteristics and Uses of contours- Methods of conducting contour surveys and their plotting.

UNIT-I1:

Introduction to Advanced Surveying: Total Station and Global positioning system and
Differentia GPS.

Hydrographic surveying: Introduction- Shoreline Surveys- Sounding Methods (Bathymetry).

UNIT-V:

Subsea surveying and Geomatics, Introduction to the principles of subsea surveying and
geomatics is including bathymetry and seismic survey, positioning systems (surface positioning,
visua positioning techniques) distance from shore & water depth, Generation of surface waves
in oceans, Wave data collection and current data collection.

UNIT-V:

Functions of offshore structures, Fixed offshore structures, Types of fixed structures, fabrication,
trangportation, installation and operation of offshore structures, construction of offshore concrete
structures, Definition of compliant structures, Types of complaint structures.

UNIT-VI:
Floating structures, basic hydrostatics, centre of gravity, center of buoyancy, displacement, law
of floatation, draft, keel, Simpson’s rule for areas and centroids, second moments of area,



moments of inertia, mass moment of inertia, calculation of metacentric height, Stability of
floating structures, Definition of neutrally and positively buoyant structures.

Outcomes:
After successful completion of the course, the student can understand:

The basic principles and significance of measurement of distance and direction.
Horizontal and vertical angles.

Principles, importance and measurement of angles using Theodolite.

Concepts and terminology in contour mapping.

M easurement and to plotting the contour maps.

Basics of total station and GPS.

Shore line survey and basics of acoustics, application in the field.

Basics of sea surveying and bathymetry, importance of bathymetry survey, seismic
survey, positioning and wave and current data collection and significance of data
collection.

Types and functions of fixed offshore structures, methodology of fabrication
transportation, installation and operation of fixed offshore structures, Significance and
types of compliant structures.

The basic principles of floatation and stability of floating structures.

Stability criteriaof neutrally and positively buoyant structures.

Text Booksfor Unitsl-Il1:

1.

2.
3.

Surveying (Vol — 1, 2) ; Higher Surveying, Punmia, B.C., Ashok Kumar Jain and Arun
Kumar Jain, Vol 3, Laxmi Publications, 2005.

Surveying (Vol —1 & 2), Dugga SK, TataMcGraw Hill, 2004.

Text book of Surveying, Venkataramaiah, C., Universities Press, 1996.

Text Booksfor Units|V-VI:

1
2.

3.

Handbook of Offshore Engineering, Subrata K. Chakrabarti, Volume 1, Elsevier, 2005.
Ship Stability for Masters and Mates, Barrass, C. B. and D. R. Derret, 7" Edition,
Butterworth-Heinemann, 2012.

Construction of Marine and Offshore Structure, Gerwick, Jr., C., 3 Edition, CRC Press,
2007.
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CHEMICAL PROCESS CALCULATIONS

L earning Objectives:
The subject of chemical process calculations is intended to make the students understand mainly
the calculations involved in material and energy balances of process units. The students will be
trained to:

e Understand and correctly implement unit conversions in process cal culations.
Understand and apply theoretical knowledge towards problem solving.
Analyze and solve elementary materia balances in physical and chemical processes.
Analyze and solve elementary energy balances in reactive and non-reactive processes.
Formulate and solve combined material and energy balances.
Realize the relevance of thermodynamics in process calculations.
Carry out complex process calculations using MS Excdl.

UNIT-I:

Stoichiometric relation: Basis of calculations, Methods of expressing compositions of mixtures
and solutions, density and specific gravity, Baume and API gravity scales.

Behavior of Ideal gases: Kinetic theory of gases, Application of ideal gas law, Gaseous
mixtures, Gases in chemical reactions.

UNIT-II:

Vapor pressure: Liguefaction and liquid state, vaporization, boiling point, Effect of temperature
on vapor pressure, Antoine equation, Vapor pressure plots, Estimation of critical properties,
Vapor pressure of immiscible liquids and ideal solutions, Raoult’s law, Non-volatile solutes.

UNIT-II:
Humidity and Saturation: Relative and percentage saturation or dew point, wet bulb and dry
bulb temperature, Use of humidity charts for engineering calculations.

UNIT-IV:

Material balances. Tie substance, Yield, Conversion, Processes involving chemical reactions.
Material balance caculation involving drying, dissolution and crystallization; Processes
involving recycles, bypass and purge.

UNIT-V:

Thermo-physics. Energy, energy balances, Heat capacity of gases, liquid and mixture solutions.
Kopp'srule, Latent heats, Heat of fusion and Heat of vaporization, Trouton’s rule, Kistyakowsky
eguation for non polar liquids enthalpy and its evaluation.

Thermo-chemistry: Calculation and applications of heat of reaction, combustion, formation and
neutralization, Kirchoff’s equation, enthalpy concentration change, calculation of theoretical and
actual flame temperatures.



UNIT-VI:

Combustion Calculations: Introduction to fuels, Caorific value of fuels, coal, liquid fuels,
Gaseous fuels, air requirement and flue gases, Combustion calculations, Incomplete combustion,
Material and energy balances, Thermal efficiency calculations.

Outcomes:
A student who successfully completes this course will be able to:

Learn al background information/charts/datasheets required to carry out process
calculations. Some of these are vapor pressure correlations, latent heat correlation, steam
tables, psychrometric charts, enthal py-concentration diagrams etc.,

Formulate and solve simple and moderately complex process calculations associated to
industrially prominent chemical processes and technologies.

Conceptualize an integrated methodology that encompasses the knowledge in other
subjects (Physical Chemistry, Thermodynamics and Mathematics) and MS Excel for a
systematic and structured approach towards chemical process calculations.

Analyze chemica processes through the power of modeling and computation. These
include back-cal culation methods, inventory losses and revenue rel ated assessment etc.

Text Books:

1

Chemical Process Principles, Part -1, Material and Energy Balances, Hougen O A, Watson
K.M. and Ragatz R.A., 2™ Edition, CBS Publishers & distributors, New Delhi, 2010.

2. Basic Principles and Calculations in Chemical Engineering, D.H. Himmelblau, 7"

Edition. PHI, New Delhi, 2009.
Reference Books:

1. Elementary Principles of Chemical Processes, R. M. Felder and R. W. Rousseau, 3" Ed.,
Wiley, 1999.

2. Handbook Chemical Engineering Calculations, N. Chopey, 3@ Edition, Mc-Graw Hill,
2004.

3. Stoichiometry, Bhatt, B. I., Thakore S. B., 5" Ed., TataMc-Graw Hill Education 2010.



[l Year -1 Semester

MATERIALS SCIENCE & ENGINEERING

L earning objectives:
This subject isintended to:
e Provide all the technical/engineering inputs to the learner to choose or select suitable

materials of construction of chemical/petrochemical process equipment, piping and

internals.

e |mpart expertise to the materia so that it meets the specific life expectancy, by reducing
the shutdown frequency.

e Learn the technigues in minimizing equipment breakdown and increasing the on-stream
factor.

e To gan knowledge in choosing/selecting the material such that it withstands the severe
process operating conditions such as cryogenic, high temperature, high pressure, acidic,
basic, stress induced chemical/petrochemica environments keeping view the reliability
and safety of the process equipment.

UNIT-I:

Classification of engineering materias, Levels of Structure, Structure-Property relationshipsin
materias, Crysta Geometry and non-crystalline (amorphous) states, Lattice —Bravais lattices,
Crystal systems with examples; Lattice co-ordinates, Miller and Miller- Bravaisindices for
directions and places: ionic, covalent and metallic solids; Packing factors and packing efficiency,
Ligancy and coordination number; Structure determination by Brag's X-raydiffraction method.

UNIT-II:

Crystal Imperfections-Classification-point defects-Estimation of point defects-Dislocations-
classification(edge and screw)-Surface defects-Dislocation motion and its relevance to
mechanical and chemical properties —Stress & Strain relationship and diagrams for different
materials(metals, non-metals, rubbers and plastics and polymers)-Elastic and plastic
deformation-Slip -stress required to move a dislocation; Multiplication of dislocations —
Didlocation reactions, Effect on mechanical behavior of materias, Strain hardening/work
hardening —Dynamic recovery and recrystallization.

UNIT-III:
Fracture and failure of materials. Ductile fracture analysis-Brittle fracture analysis-Fracture
toughness-Ductile-Brittle transition-Fatigue fracture-theory, creep and mechanism —Methods to
postpone the failure and fracture of materials and increase the life of the engineering components
/structures.

UNIT-1V:

Solid -iquid and solid-solid equilibria for metals and alloys, Phase rule, Phase diagram for pure
metals (single component system),alloys (binary systems), Micro structural changes during
cooling, Lever rule and its applications, Typica phase diagrams Homogeneous and



heterogeneous systems, formation of Eutectic, Eutectoid mixtures, Non-equilibrium cooling,
Binary Systems(phase diagrams) for study: Cu-Ni/Bi-Cd/Pb-Sn/ Fe-C /Al-Cu.

UNIT-V:

Materias for chemical and petrochemical industrial process equipment, Effect of aloying on
mechanical and chemical behavior of materials, Applicationsof heat treatment methods for
strengthening of engineering materials.

Composite structures and their advantages over conventional materials, Matrix-reinforcement
properties and evaluation of strength properties with different orientation of reinforcement,
Applications, Nano materials, Synthesis and characterization.

UNIT-VI:
Stability criteria of materials in chemical/petrochemical industrial environments; Corrosion and
Oxidation of materials; Basic mechanisms-types of corrosion; Corrosion testing and evaluation;
Prevailing methods to combat corrosion; Coatings —metallic non-metallic, passivity, cathodic
protection.

Outcomes:
After the course, the students will be to:
e Equipped with knowledge to prepare material selection diagram, evaluation of equipment
life and prediction of life of the equipment.
e Acquiring the abilities to carryout reliability studies.
e Ready to carryout equipment failure analysis and propose the remedial measures.

Text Books:
1. Materials Science and Engineering,Raghavan, V., 5" Edition, PHI, New Delhi, 2009.

2. Material Science and Engineering, Ravi Prakash, William F. Smith and JavedHashemi,
4™ Edition, Tata-McGraw Hill, 2008.

Reference Books:
1 Elements of Material Science and Engineering, Lawrence H. Van Vlack, 6™ Edition,
Pearson, 2002.
2 Materials Science and Engineering, Balasubramaniam,R., Callister’s, Wiley, 2010.
3. Corrosion Engineering, Mars G. Fontana, Tata-McGraw Hill, 2005.



[l Year -1 Semester

BASIC ENGINEERING (Mech + Elec) LABORATORY

Any SIX experiments from each section
Section A: Mechanical Engineering Laboratory:

L earning Objectives:

e To impart practical exposure on the performance evaluation methods of various
mechanical components like, 1.C. Engine, Hydraulic turbine, Hydraulic pump, Air
compressor etc. and also understand the various processes that can be performed on a
lathe machine.

List of Experiments:
1. Draw the valve timing diagram of a 4-stroke diesel engine and port timing diagram of a
2-stroke petrol engine.
Perform load test on a 4-stroke |.C .Engine and draw the performance curves.
Pattern design and making — for one casting drawing.
Taper turning and thread cutting on a Lathe machine.
Performance on an Impul se/Reaction Hydraulic Turbine.
Performance of Centrifugal/Reciprocating Pump.
Find the volumetric efficiency, isothermal efficiency of an Air compressor.

Nook~wdN

Outcomes:
e The student will be able to predict the performance of several mechanica components
and operate a lathe machine to produce the required job work.

Section B: Electrical Engineering Laboratory:

L earning Objectives:
This course imparts knowledge to the students to:

J Learn the estimation of efficiency of a DC machine as motor & generator.

J Learn the estimation of efficiency of transformer at different load conditions & power
factors.
Study the performance of a 3-Phase induction motor by conducting direct test.
Pre-determine the regulation of an alternator by Synchronous impedance method.
Understand the speed control of a DC shunts motor.
Study the performance of a DC shunts motor by conducting direct test.



Thefollowing experiments arerequired to be conducted as compulsory experiments:

1. Swinburne' stest on D.C. Shunt machine. (Predetermination of efficiency of agiven D.C.
Shunt machine working as motor and generator).

2. OC and SC tests on single phase transformer (Predetermination of efficiency and
regulation at given power factors)

3. Braketest on 3-phase Induction motor (Determination of performance characteristics)

4. Regulation of alternator by Synchronous impedance method.

5. Speed control of D.C. Shunt motor by
a) Armature Voltage control b) Field flux control method

6. Braketest on D.C Shunt Motor

Outcomes:
After successful completion of the course, the students will be able to:
e Estimate the efficiency of a DC machine as motor & generator.
Estimate the efficiency of transformer at different load conditions & power factors.
Understand the performance of a 3-Phase induction motor by conducting direct test.
Pre-determine the regulation of an alternator by Synchronous impedance method.
Control the speed of a DC shunt motor by Field flux control method & Armature
V oltage control method.
e Understand the performance characteristics of a DC shunt motor by conducting direct
test.



[l Year -1 Semester

0 0
GEOLOGY LAB & SURVEYING LAB
GEOLOGY LAB
: . Outcome: Student can
Experiments Objective understand
1. Location of observed| To identify location of | Plotting geological mapping.

outcrops on the Top sheet.
Geologica mapping and
Traversing.

outcrops on the topo sheet,
geologica mapping.

2. Measurement of the strike,

To measure strike and dip.

Plotting strike and dip in

dip and apparent and true | To learn representation of | different geological locations
thickness of the outcrops. | strike and dip in different | such as hills, river banks,
locations such as hills beach | beaches etc.
efc.
3. Carrying out sampling of | To collect samples for | Collection of samples of
the outcrops for | petrological, paynologica | outcropsfor different studies and

petrological, palynological
and palentological studies.

and palentlogical studies.

the importance of such studies.

4. Preparation of the
geological map of the area,
structure contour maps and
isopach maps for different
stratigraphic levels.

To train for drawing area
geological map, structure
contour and isopach maps.

How to use the maps to estimate
reservoir area and thickness.

5. Preparation of litho
stratigraphic columns, litho
stratigraphic ~ correlation,
geological cross sections.

To find importance of litho

stratigraphic columns,
plotting geological cross
sections.

Plotting  litho  strati-graphic
column and geological cross
sections.

6. Preparation of structurd
contour map and location

To determine the location of
oil-water contact in the

Confirmation of the height of the
oil bearing sand.

of Oil Waer Contact | reservoir.
(OWC)
7. Interpretation of isopach | To train reading of isopach | Reading of isopach map and
map and depositional | map and  depositional | depositional model.
model. model.

8. Field trips to the different
deltaic environments of
Godavari delta

To make students to do
geology survey in Godavari
delt using above mentioned
methods

Student can be in a position to
plot geologica map, strike, dip
and litho stratigraphic column
etc. at any chosen location.




SURVEYING LAB

Experiments Objective OIS LI can
under stand

1. Study of linear measuring | To teach linear | Student can learn the meaning of

instruments and chain | measurement system and | linear measuring instrument.

surveying. chain surveying. Chain surveying and measuring

horizontal distances.

2. Study of theodolite and
traversing with theodolite.

To teach measurement of
angles.

Using theodolite, precision and
its applications in various fields.
Measuring angles in horizontal
and vertical planes.

3. Study of leveds and
ordinary leveling  with
tilting level, Profile
leveling.

To teach measurement of
leveling.

Student can learn meaning of
bench mark, fixing up bench
mark, Importance of leveling,
leveling in a horizontal plane.
M easurement of vertical
distances. Representation of
vertical distances. Using tilting
level, accuracy in measurement
of angles, its advantages and
disadvantages. Meaning  of
profile leveling and plotting a
profile level diagram.

4. Study of total station and
measurement  with  total
station.

To teach measuring of
distances and angles at a
time.

Using tota station, its
advantages with conventiona
measuring instruments.
Measuring angles and distances
using total station and data
processing after the
measurements. Applications of
total station in various fields
such as mining, construction etc.

5. Study of Globa
Positioning System (GPS)
and measurement with
GPS.

To teach dynamic data
acquisition.

Importance of GPS and its
applications in various fields.
Measurement of and any
dynamic data with respect to
time for example wave height.

6. Measurement and errors

To teach sources of errors
and minimizing measure-
ment errors.

Minimizing of measurement
errors.
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MC
MANAGERIAL ECONOMICSAND FINANCIAL ANALYSIS

L earning Objectives:

e The Learning objectives of this paper is to understand the concept and nature of Managerial
Economics and its relationship with other disciplines and aso to understand the Concept of
Demand and Demand forecasting, Production function, Input Output relationship, Cost-
Output relationship and Cost-Volume-Profit Analysis.

e To understand the nature of markets, Methods of Pricing in the different market structures
and to know the different forms of Business organization and the concept of Business Cycles.

e To learn different Accounting Systems, preparation of Financial Statement and uses of
different tools for performance evaluation. Finaly, it is aso to understand the concept of
Capital, Capital Budgeting and the techniques used to evaluate Capital Budgeting proposals.

UNIT-I:

Introduction to Managerial Economics and Demand Analysis:

Definition of Managerial Economics —Scope of Managerial Economics and its relationship with
other subjects —Concept of Demand, Types of Demand, Determinants of Demand- Demand
schedule, Demand curve, Law of Demand and its limitations- Elasticity of Demand, Types of
Elasticity of Demand and Measurement- Demand forecasting and Methods of forecasting,
Concept of Supply and Law of Supply.

UNIT-HI:

Production and Cost Analyses:

Concept of Production function- Cobb-Douglas Production function- Leontief production
function - Law of Variable proportions-1soquants and Isocosts and choice of least cost factor
combination-Concepts of Returns to scale and Economies of scale-Different cost concepts.
opportunity costs, explicit and implicit costs- Fixed costs, Variable Costs and Total costs —Cost —
Volume-Profit anaysis-Determination of Breakeven point(simple problems)-Managerial
significance and limitations of Breakeven point.

UNIT-I11:

Introduction to Markets, Theories of the Firm & Pricing Policies:Market Structures. Perfect
Competition, Monopoly, Monopolistic competition and Oligopoly — Features — Price and Output
Determination — Managerial Theories of firm: Marris and Williamson's models — other Methods
of Pricing: Average cost pricing, Limit Pricing, Market Skimming Pricing, Internet Pricing: (Flat
Rate Pricing, Usage sensitive pricing) and Priority Pricing.

UNIT-IV:

Types of Business Organization and Business Cycles. Features and Evaluation of Sole Trader,
Partnership, Joint Stock Company — State/Public Enterprises and their forms — Business Cycles :
Meaning and Features — Phases of a Business Cycle.

UNIT-V:



Introduction to Accounting & Financing Analysis:Introduction to Double Entry Systems —
Preparation of Financia Statements-Analysis and Interpretation of Financial Statements-Ratio
Analysis— Preparation of Funds flow and cash flow statements (Simple Problems).



UNIT-VI:

Capital and Capital Budgeting: Capital Budgeting: Meaning of Capital-Capitalization-
Meaning of Capital Budgeting-Time value of money- Methods of appraising Project
profitability: Traditional Methods(payback period, accounting rate of return) and modern
methods(Discounted cash flow method, Net Present Vaue method, Internal Rate of Return
Method and Profitability Index).

Outcomes:

The Learner is equipped with the knowledge of estimating the Demand and demand
elasticities for a product and the knowledge of understanding of the Input-Output-Cost
relationships and estimation of the least cost combination of inputs.

One is dso ready to understand the nature of different markets and Price Output
determination under various market conditions and also to have the knowledge of
different Business Units.

The Learner is able to prepare Financia Statements and the usage of various Accounting
tools for Analysis and to evaluate various investment project proposals with the help of
capital budgeting techniques for decision making.

Text books:

1.

Managerial Economics and Financial Analysis, Dr. N. AppaRao, Dr. P. Vijay Kumar,
Cengage Publications, New Delhi — 2011.

2. Managerial Economics and Financial Analysis, Dr. A. R. Aryasri, TMH 2011.
3.

Managerial Economics and Financia Anaysis, Prof. J.V.Prabhakararao, Prof. P.
Venkatarao. Ravindra Publication.

Reference books:

1.

Nook~wdN

8.

0.

Managerial Economics & Financial Analysis, Dr. B. Kuberudu and Dr. T. V. Ramana
Himalaya Publishing House, 2014.

Managerial Economics, V. Maheswari, Sultan Chand.2014.

Managerial Economics, Suma Damodaran, Oxford 2011.

Managerial Economics, VanithaAgarwal, Pearson Publications 2011.

Financial Accounting for Managers, Sanjay Dhameja, Pearson.

Financial Accounting, Maheswari, Vikas Publications.

Managerial Economics and Financial Analysis, S. A. Siddiqui& A. S. Siddiqui, New Age
International Publishers, 2012.

Indian Economy, Ramesh Singh, 7"Edn., TMH2015.

A Text Book of Microeconomic Theory, Panka Tandon, Sage Publishers, 2015.

10. Univerties press, ShailgjaGajjala and UshaMunipalle, 2015.
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PROBABILITY& STATISTICS

Course Objectives: To acquaint students with the fundamental concepts of probability and
statistics and to develop an understanding of the role of statistics in engineering. Also to
introduce numerical techniques to solve the real world applications.

Course Outcomes: At the end of the Cour se, Student will be ableto:
1. Examine, analyze, and compare various Probability distributions for both discrete
and continuous random variables.

2. Describe and compute confidence intervals for the mean of a population.

3. Describe and compute confidence intervals for the proportion and the variance of a
population and test the hypothesis concerning mean, proportion and variance and
perform ANOVA test.

4. Fitacurveto the numerical data.

UNIT I: Discrete Random variables and Distributions:

Introduction-Random variables- Discrete Random variable-Distribution function- Expectation-
Moment Generating function-Moments and properties.

Discrete distributions: Binomial, Poisson and Geometric distributions and their fitting to data.
UNIT Il: Continuous Random variable and distributions:

Introduction-Continuous Random  variable-Distribution ~ function-  Expectation-Moment
Generating function-Moments and properties.

Continuous distribution: Uniform, Exponential and Normal distributions, Normal approximation
to Binomia distribution -Weibull, Gamma distribution.

UNIT Il1: Sampling Theory:

Introduction - Population and samples- Sampling distribution of means (» known)-Central limit
theorem- t-distribution- Sampling distribution of means (s unknown)- Sampling distribution of

variances - }f and F-distributions- Point estimation- Maximum error of estimate - Interval
estimation.

UNIT IV: Testsof Hypothesis:

Introduction —Hypothesis-Null and Alternative Hypothesis- Type | and Type |l errors —Level of
significance - One tail and two-tail tests- Tests concerning one mean and proportion, two means-
Proportions and their differencess ANOV A for one-way and two-way classified data.

UNIT V: Curvefitting and Correlation:

Introduction - Fitting a straight line —Second degree curve-exponential curve-power curve by
method of |east squares-Goodness of fit.

Correlation and Regression — Properties.



UNIT VI: Statistical Quality Control Methods:
Introduction - Methods for preparing control charts — Problems using x-bar, p, R charts and
attribute charts.

Text Books:

1.

Jay l.devore Probability and Statistics for Engineering and the Sciences.8™
edition,Cengage.

2. Richards A Johnson, Irvin Miller and Johnson E Freund. Probability and Statistics

for Engineering, 9" Edition,PHI.
Reference Books:

1. Shron L.Myers, Keying Ye, Ronald E Walpole, Probability and Statistics Engineers
and the Scientists,8" Edition, Pearson 2007.

2. William Menden Hall, Robert J. Bever and Barbara Bever, Introduction to
probability and statistics, Cengage |earning.2009

3. Sheldon, M. Rosss, Introduction to probability and statistics Engineers and the
Scientists,
4™ edition, Academic Foundation,2011

4. Johannes Ledolter and Robert V.Hogg, Applied statistics for Engineers and Physical

Scientists, 3" Edition, Pearson,2010.
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MOMENTUM TRANSFER

L earning Objectives:

This course involves the fundamentals of fluid flow by including both theory and the
applications of fluid flow in chemica engineering. Basic concepts of fluid mechanics will be
taught to make the students to:

e Understand basic concepts associated to fluid flow such as viscosity, shear, Newtonian
and non-Newtonian fluids etc.

e Learn and apply continuity and Navier Stokes equations as fundamental equations for the
analysis of chemical processes.

e Lean and apply the concept of boundary layer theory and governing mathematical
eguations for Newtonian and non-Newtonian fluid flows.

e Learn and apply Bernoulli’ s equation for various simple and complex cases of fluid flow.
Understand the basic differences between compressible and incompressible fluid flows
and suitably adapt, modify and apply suitable correlations for compressible fluid flows.

e Have sound knowledge with respect to various important fluid flows related machinery
and equipment. Emphasis shall be towards various types of pumps, compressors and
blowers.

e Master the relevant theory for the application of fluid flow past solid surfaces. Emphasis
istowards drag and pressure drop correlations for packed and fluidized beds.

e Understand various accessories required for fluid flow such as fittings and valves and
their relevance towards variation in pressure drop correl ations.

e Understand the knowledge related to various fluid flow measuring devices (Venturi,
Orifice, Rotameter and PitotTube).

UNIT-I:

Basic concepts of dimensional analysis, Nature of fluids, Hydrostatic equilibrium, Applications
of fluid statics.

Fluid flow phenomena-Laminar flow, Shear rate, Shear stress, Rheological properties of fluids,
Turbulence, Boundary layers.

UNIT-II:

Basic equation of fluid flow —Mass balance in aflowing fluid; continuity, differential momentum
balance; Equations of motion, macroscopic momentum balances, Mechanical energy equations,
Invisid flow: concepts of Source, sink, vortex, flow over a solid sphere/cylinder, Superposition
of flows: Concept of flow separation.

UNIT-I1:

Incompressible Newtonian/Non-Newtonian flow in pipes and channels- Shear stress and skin
friction in pipes, laminar flow in pipes and channels, Turbulent flow in pipes and channels,
Friction from changesin velocity or direction, Losses in pipes.



UNIT-IV:
Flow of compressible fluids- Definitions and basic equations, Processes of compressible flow,
Isentropic flow through nozzles, Adiabatic frictional flow and Isothermal frictional flow.

UNIT-V:

Flow past immersed bodies, Drag and Drag coefficient, Flow through beds of solids, Motion of
particles through fluids.

Fluidization, Conditions for fluidization, Minimum fluidization velocity, Types of fluidization,
Expansion of fluidized bed, Applications of fluidization, Continuous fluidization, Slurry and
pneumatic transport.

UNIT-VI:

Transportation and Metering of fluids- Pipes, fittings and valves, Pumps: positive displacement
pumps, and centrifugal pumps, fans, blowers, and compressors;, Measurement of flowing fluids:
full bore meters, insertion meters.

Outcomes:
By mastering the fluid mechanics course, the student shall be able to:
e Anayzefluid flow in circular and non-circular conduits.
e Do caculations associated to the estimation of friction factor and pressure drop in
circular conduits.
e Do cdculations involving Bernoulli’s equation for the transport of acidic, akaline,
hydrocarbon and miscellaneous incompressible fluids in pipelines.
e Calculate the pressure drops and energy requirements associated to compressible fluid
flow in circular and rectangular ducts.
e Estimate pressure drop in packed and fluidized beds.
e Rigorously carry out various calculations associated to fluid flow in various types of
pumps, fans and blowers.
e Cadculate, analyze and calibrate various flow measuring devices.

Text Books:
1. Unit Operations of Chemical Engineering, McCabeW.L., J.C.Smith& Peter
HarriotM cGraw-Hill, 7" Edition, 2001.
2. Transport Processes and Unit Operations,Christie J. Geankoplis, PHI, 2003.

Reference Books:

1. Introduction to Fluid Mechanics, Fox, RW. and A.T.Mc.Donald, 5" Edition, John
Wiley& Sons, 1998.

2. Chemica Engineering, Vol-1: Fluid flow, Heat Transfer and Mass Transfer, J.M.Coulson
and J.F.Richardson,Pergamon Press, 4™ Edition,1990.

3. Fluid Mechanics for Chemical Engineers, Noel De Nevers, Tata McGraw-Hill, 2011.

4. Fluid Flow for Chemical and Process Engineers, Bragg R and F. A. Holland, 2" Edition,
Hodder Stoughton Educational, 1995.

5. Fluid Flow for the Practicing Chemical Engineer, Patrick Abulencia, J and Louis
Theodore, John wiley and Sons, 2009.
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PETROLEUM GEOLOGY

L earning Objectives:

e Thisis abasic course in petroleum geology. The students will be exposed to different
source, reservoir and cap-rocks, characterization of reservoir rocks, classification of
reservoir porespace, permeability, migration and entrapment, temperature-pressure
conditions for the generation of oil and gas from sediments.

UNIT-I:

Source Rocks: Definition of source rock, Organic rich sediments as source rocks, Nature and
type of source rocks - Claystone / shale, The process of diagenesis, catagenesis and metagenesis
in the formation of source rocks, Evaluation of petroleum source rock potential, Limestone as
source rocks, Subsurface pressure temperature conditions for the generation of oil and gas from
the source sediments, Oil window.

UNIT-II:

Reservoir Rocks; Characteristics of Reservoir rocks, Classification and nomenclature: Clastic
Reservoir Rocks, Carbonate Reservoir Rocks, Unconventional, Fractured and Miscellaneous
reservoir rocks, Marine and non-marine reservoir rocks, Concept of Shale oil.

UNIT-III:

Reservoir Properties and Cap Rocks:Reservoir pore space, porosity- primary and secondary
porosity, effective porosity, fracture porosity - permeability — effective and relative permeability
relationship between porosity, permeability and texture. Cap rocks. Definition and characteristics
of cap rocks.

UNIT-IV:

Hydrocarbon migration: Geological framework of migration and accumulation, The concept of
hydrocarbon migration from source beds to the carrier beds, Carrier beds to the reservoir, Free-
path ways for migration, Short distance and long distance migration, Evidence for migration, Oil

and gas seepages.

UNIT-V:

Entrapment of hydrocarbons: Entrapment and accumulation of hydrocarbons, Classification
and types of traps. Structural, stratigraphic and combination type of traps, Traps associated with
salt domes.

UNIT-VI:

Sedimentary Basins. Sedimentary basins -origin and classification, Types of basins and their
relationship to hydrocarbon prospects, Tectonic classification, stratigraphic evolution and
hydrocarbon accumulations of the following basins.Krishna-Godavari basin, Cambay basin and
Mumbai off-shore.



Outcomes:
After successful completion of the course, the students are expected to:

e |dentify different source rocks from which hydrocarbons are generated.

e Discern about origin of source rocks, formation of good source rocks, different
characterization of reservoir rocks, classification, nomenclature and different source of
reservoir rocks, pore space, porosity and its types.

e Gan knowledge of how and why fluid hydrocarbons migrate from a source rock to
reservoir rock, entrapment and accumulation of hydrocarbons.

e Do tectonic classification, stratigraphy evaluation and hydrocarbon accumulation of KG
basin, Cambay basin and Mumbai off-shore.

Text Book:
1. Geology of Petroleum, A.l. Levorsen,2™Edition. CBS, Publishers, 2006.

Reference Books:
1. Elements of Petroleum Geology, Richard, C. Selley,Elsevier, 1997.
2. Sedimentary basins of India= ONGC bulleting.
3. Unconventional Petroleum Geology, CainengZou et a., Elsevier, 2013.



Il Year - 11 Semester

THERMODYNAMICS FOR PETROLEUM ENGINEERS

L earning Objectives:
This course is designed to make the students:
e Understand zeroth, first and second laws of thermodynamics.

e Discern various thermodynamic properties such as internal energy, specific volume,
enthal py, entropy, specific heat etc. from fundamental correlations.

e Learn the application of various thermodynamic laws for the analysis of chemical
processes.

e Understand the concept and models of residua and excess Gibbs energy and the
associated calculationsfor VLE, VLLE, SVE and SLE.

e Learn the application of the laws of thermodynamics for hydrocarbon (both liquid and
gas) characterization, handling, storage and transport.

UNIT-I:

Introduction: The scope of thermodynamics, defined quantities; temperature, volume, pressure,
work, energy, heat, Joules Experiments, S| units.

Thefirst law and other basic concepts. The first law of thermodynamics, thermodynamic state
and state functions, enthalpy, The steady-state steady flow process, Equilibrium, The reversible
process, constant-V and constant- P processes, heat capacity.

UNIT-II:

Volumetric properties of pure fluids: The PVT behavior of pure substances, virial equations,
the ideal gas, the applications of the virial equations, Cubic equations of state, generalized
correlations for gases.

UNIT-III:

The second law of thermodynamics:Statements of the second law, heat engines,
thermodynamic temperature scales, thermodynamic temperature and the ideal-gas scale, Entropy,
Entropy changes of an ideal gas, mathematical statement of the second law, the third law of
thermodynamics. Mollier diagram and steam tables.

UNIT-IV:

Thermodynamic properties of fluids: Property relations for homogeneous phases, Residual
properties, Generalized property correlations for gases.

Thermodynamics of flow processes; Principles of conservation of mass and energy for flow
systems, Analysis of expansion processes, turbines, throttling; compression processes —
compressors and pumps, Calculation of ideal work and last work, Examples on hydrocarbons
and natural gas.

UNIT-V:

Solution thermodynamics: Basic concepts of chemical potential, Phase equilibria, partial
properties, fugacity coefficient, residual and excess Gibbs free energy, Correlations for the
estimation of fugacity coefficient, Residual and excess Gibbs energy in vapor liquid equilibria.



UNIT-VI:
Phase Equilibria: Gamma/Phi formulation of VLE, VLE from Virial equations of state and
cubic equations of state, Introduction to Vapor- Liquid-Liquid equilibrium (VLLE), Solid-
Liquid equilibrium (SLE) and Solid-Vapor equilibrium (SVE), Equilibrium adsorption of gases
on solids.

Outcomes:
After completion of the course, the students shall be able to:

Become conversant with all the basic concepts of thermodynamics and gain working
knowledge in open, closed, isothermal, isobaric and isoentropic processes.

Use thermodynamic tables and diagrams for the estimation of interna energy, specific
volume, enthalpy and entropy.

Apply equations such asideal gaslaw, Vander Waal’ s equation and other cubic equations
of state for the characterization of chemical process parameters.

Determine efficiencies of turbines, pumps, compressors, blowers and nozzles.

Rigorously use residual and excess Gibbs free energy models for design of oil and natural
gas processing systems.

Text Book:

1.

Introduction to Chemical Engineering Thermodynamics,Smith,J.M., H.C.Van Ness and
M.M. Abbott, 6™ Edition, 8" reprint, McGraw Hill, 2006.

Reference Books:

1.

w

Characterization and Properties of Petroleum FractionsM. R. Riaze, ASTM,
International, 2005.

Equation of State and PVT analysis, Tarek Ahmed, Gulf publishing company, 2007.
Engineering and Chemical Thermodynamics, Koretsky, M.D., John Wiley & Sons, 2004.
Introductory Chemical Engineering Thermodynamics, Richard Elliott,J. and Carl T.Lira,
2" Edition, Prentice Hall, 2012.

Chemical, Biochemical and Engineering Thermodynamics, Stanley Sandler, 4™ Edition,
Wiley India Pvt Ltd, 2006.

Thermodynamics: Applications in Chemical Engineering and the Petroleum Industry,
Vidal,J.,EditionTechnip, 2003.

Chemical and Process Thermodynamics, Kyle, B.G., 3" Edition, PHI Learning, 2008.
Chemica Engineering Thermodynamics, Thomas E. Dauber, McGraw Hill, 1985.



Il Year -1l Semester

PROCESSHEAT TRANSFER

L earning Objectives:

e This course is designed to introduce a basic study of the phenomena of heat transfer to
carry out thermal design/ heat transfer process design for heat exchange systems such as
process heat exchangers, reboilers, air/utility coolers/condensers, furnaces, boilers, super-
heaters, evaporators, driers, cooling towers etc. The principles involve the estimation of
overal heat transfer coefficients, heat transfer surface area, pressure drop involved in
single-phase and multi-phase flow regimes.

e The students will be trained to acquire skills to carry out the detailed mechanical design
of heat exchangers such as number tubes, selection of shell and tube material, estimate
number of baffles and aso provide necessary information regarding TEMA
classification.

UNIT-I:

Introduction: Nature of heat flow, conduction, convection, natural and forced convection, and
radiation.

Heat transfer by conduction in Solids. Fourier’s law, thermal conductivity, steady state
conduction in plane wall & composite walls, compound resistances in series, heat flow through a
cylinder, conduction in spheres, thermal contact resistance, plane wall: variable conductivity.
Unsteady state heat conduction: Equation for one-dimensional conduction, Semi-infinite solid,
finite solid.

UNIT-II:

Principles of heat flow in fluids: Typica heat exchange equipment, countercurrent and parallel
current flows, energy balances, rate of heat transfer, overall heat transfer coefficient, electrica
analogy, critical radius of insulation, logarithmic mean temperature difference, variable overall
coefficient, multi-pass exchangers, individua heat transfer coefficients, resistance form of
overall coefficient, fouling factors, classification of individua heat transfer coefficients,
magnitudes of heat transfer coefficients, effective coefficients for unsteady-state heat transfer.

UNIT-I1:

Heat Transfer to Fluids without Phase change: Regimes of heat transfer in fluids, thermal
boundary layer, heat transfer by forced convection in laminar flow, heat transfer by forced
convection in turbulent flow, the transfer of heat by turbulent eddies and analogy between
transfer of momentum and heat, heat transfer to liquid metals, heating and cooling of fluids in
forced convection outside tubes.

UNIT-IV:

Natural convection: Natural convection to air from vertical shapes and horizontal planes, effect
of natural convection in laminar flow heat transfer.

Heat transfer to fluids with phase change: Heat transfer from condensing vapors, heat transfer
to boiling liquids.

UNIT-V:

Radiation: Emission of radiation, absorption of radiation by opague solids, radiation between
surfaces, combined heat transfer by conduction, convection and radiation.

Evaporators: Types of Evaporators, performance of tubular evaporators, vapor recompression.



UNIT-VI:

Heat Exchange Equipment: General design of heat exchange equipment, heat exchangers,
condensers, boilers and calendrias, extended surface equipment, heat transfer in agitated vessels,
scraped surface heat exchangers, heat transfer in packed beds, heat exchanger effectiveness
(NTU method).

Outcomes:
Upon successful completion of this course, the students will be able to:

Understand the basic laws of heat transfer.

Account for the consequence of heat transfer in thermal analyses of engineering systems.
Analyze problems involving steady state heat conduction in simple geometries.

Develop solutions for transient heat conduction in simple geometries.

Obtain numerical solutions for conduction and radiation heat transfer problems.
Understand the fundamentals of convective heat transfer process.

Evaluate heat transfer coefficients for natural convection.

Evaluate heat transfer coefficients for forced convection inside ducts.

Evauate heat transfer coefficients for forced convection over exterior surfaces.

Analyze heat exchanger performance by using the method of log mean temperature
difference.

Analyze heat exchanger performance by using the method of heat exchanger
effectiveness.

Cdlculate radiation heat transfer between black body surfaces as well as grey body
surfaces.

Text Books:

1.

2.

Unit Operations of Chemical Engineering, McCabe, W.L., J.C Smith and Peter Harriott,
7" Edition, McGraw-Hill, 2005,
Heat Transfer, Y.V.C. Rao, Universities Press (India) Pvt. Ltd., 2001.

Reference Books:

1.
2.
3.

Process Heat Transfer, D.Q. Kern, Tata- McGraw-Hill, 1997.

Heat Transfer, Holman, J.P., 9" Edition, Tata McGraw-Hill, 2008.

Schaum'’s Outline of Heat Transfer, Donald Pitts and L.E.Sisson, 2™ Edition, McGraw-
Hill, 1998.

A Text Book on Heat Transfer, Sukhatme, P., 5" Edition, Universities Press (India) Pvt.
Ltd., 2005.

Heat Transfer: Principles and Applications, Binay Dutta, K., PHI Learning, 20009.
Chemical Engineering: Fluid Flow, Heat Transfer and Mass Transfer,Coulson, J.M.;
Richardson, J.F.; Backhurst, J.R.; Harker, JH., Vol.1, 6" Edition, Reed Elsevier India,
2006.



[l Year -1l Semester

PETROLEUM EXPLORATION

L earning Objectives:

e The syllabus for petroleum exploration should be aimed at the students to have a broad
knowledge of exploration history in India. The students should know what are the basic
methods,which are used in petroleum exploration with special emphasis on
gravity/magnetic and more importantly the students should understand in detail about the
Seismic methods which are the back bone of the whole gamut of oil exploration.

e At the same time sedimentology and biostratigraphy are also important to understand the
sedimentary sequences holding hydrocarbons as the knowledge of these will help in the
log interpretation also.

UNIT-I:
Introduction:  Overview of petroleum exploration in India, Introduction to
Geophysical/Geol ogical methods used in petroleum exploration.

UNIT-II:
Sedimentological and biostratigraphic approaches in hydrocarbon exploration.

UNIT-I11:

Basic concepts of Gravity/Magnetic methods. Newton's gravitational law- Units of gravity-
Gravity measuring instruments- Gravity survey- Gravity anomalies- Gravity data reduction-
Drift- latitude- Elevation and free air correction- Free air & bouguer anomalies- Gravity response
of simple shapes- Interpretation of gravity anomalies- Application of gravity methods. The
geomagnetic field- Magnetic anomaliess Magnetic survey-instruments- Field method of
magnetic surveys- Reduction of magnetic data-Diurnal correction and geomagnetic correction-
Interpretation of magnetic anomaly- Response of magnetic method for different type of bodies
and geological structure- Application of magnetic surveys both overland and from air.

UNIT-IV:

Basic Concepts of seismic methods: Seismic refraction surveys- Geometry of refracted path,
planar interface- Two layer case with horizontal interface- Methodology of refraction profiling-
Recording instruments & energy sources- Corrections applied to refraction data Interpretation of
refraction data- Application of seismic refraction method.

UNIT-V:

Geometry of reflected ray path: Single horizonta reflector- The reflection seismograph and
seismogram (Seismic traces)- Importance of seismic reflection survey over seismic refraction
survey technique- Common depth point (CDP) profiling & stacking- 2D, 3D, & 4D seismic
surveys- Field procedures & principles- Time corrections applied to seismic datae Data
processing - Introduction to 2D & 3D data acquisition & interpretationof reflection data for
identification of drillable structures.

UNIT-VI:
Well seismic shooting for velocity determination and Vertica Seismic Profiling (VSP).



Outcomes:

It gives insight to the students to have a broad based understanding of the seismic
exploration, viz its acquisition methods, processing and interpretation, as they have
aready had geology in 11™year course. The knowledge of these methods will go a long
way along with the other subjecti.e, well logging and formation evaluation for them to
opt for upstream industry jobs if they so desire.

Text Books:

1.

2.

3.

Introduction to Geophysical Prospecting, Milton B. Dobrin, and Carl H. Savit,

4"Edition, McGraw Hill, 1988.
Outlines of Geophysical Prospecting: A Manua for Geologists, M.B. Ramachandra Rao,

EBD Educational Pvt Ltd., 1993.
) . . . th_ .. .
Field Geophysics, John Milsom and AsgerEriksen, 4 Edition, John Wiley, 2011.

Reference Books:

1
2.

3.

o &

Elements of Geology: Oil and Gas Exploration Techniques, J. Guillemot, Technip 1991.
Hydrocarbon Well Logging Recommended Practice, Society of Professional Well Log
Analysts.

Open — Hole Log Analysis and Formation Evaluation, Richard M. Batemons,
International Human Resources Development Corporation, Bostan, 1985.

WEell Logging for Earth Scientists, Darwin V. Ellis, Julian M. Singer, Springer, 2007.
Fundamentals of Well Log Interpretation: The Acquisition of Data, Oberto Serra,
Elsevier, 1984.

Well Logging Handbook, Oberto Serra, Editions Technip, 2008.



Il Year - 11 Semester

MOMENTUM TRANSFER LAB

L earning Objectives:

Fundamentals of momentum transfer will be demonstrated in a series of laboratory
exercises like determination of discharge coefficient of orifice, venturi, notches, friction
factors in pipes, pressure drop in packed and fluidized beds, fluid viscosity,
characteristics of centrifugal pump, characterization of fluid flow, verification of
Bernoulli’s theorem, and measurement of point velocities. Hands-on experience and
communication skills will be achieved.

List of Experiments:

1. ldentification of laminar and turbulent flows, Major equipment - Reynolds apparatus.

2. Measurement of point velocities; Major equipment - Pitot tube setup.

3. Verification of Bernoulli’s equation; Major equipment — Bernoulli’s Apparatus.

4. Calibration of Rotameter; Major equipment — Rotameter Assembly.

5. Variation of Orifice coefficient with Reynolds Number; Mg or equipment - Orifice meter
Assembly.

6. Determination of Venturi coefficient; Mg or equipment — Venturi meter Assembly.

7. Friction losses in Fluid flow in pipes;, Major equipment - Pipe Assembly with provision
for Pressure measurement

8. Pressure drop in a packed bed for different fluid velocities; Magor equipment - Packed
bed with Pressure drop measurement.

9. Pressure drop and void fraction in afluidized bed; Maor equipment - Fluidized bed with
Pressure drop measurement.

10. Studying the coefficient of contraction for a given open orifice; Mgor equipment - Open
Orifice Assembly.

11. Studying the coefficient of discharge in a V-notch; Maor equipment - V-notch
Assembly.

12. Studying the Characteristics of acentrifugal pump; Major equipment - Centrifugal Pump.

13. Viscositydetermination using Stoke's law; Magor equipment—Termina Velocity
determination column.

Outcomes:

After completion of the course, students will be able to do the following:

Operate fluid flow equipment and instrumentation.

Collect and anayze data using momentum transfer principles and experimentation
methods.

Prepare reports following accepted writing and graphical techniques.

Perform exercisesin small teams.

Demonstrate principles discussed in momentum transfer lecture course.

Demonstrate appropriate work habits consistent with industry standards.



Il Year - 11 Semester

PROCESSHEAT TRANSFER LAB

L earning Objectives:

Fundamentals of process heat transfer will be demonstrated in a series of laboratory
exercises like determination of thermal conductivities of composite wall and metal rod,
natural convective and forced convective heat transfer coefficients, both film and overall
coefficients, Stefen-Boltzman constant, emissivity of a metal plate etc. Students will
achieve hands-on experience and acquire communication skills while conducting
experimentsin ateam.

List of Experiments:

NooogkrwdNdE

9.

Determination of total thermal resistance and thermal conductivity of composite wall.
Determination of thermal conductivity of ametal rod.

Determination of natural convective heat transfer coefficient for avertical tube.
Determination of critical heat flux point for pool boiling of water.

Determination of forced convective heat transfer coefficient for air flowing through a pipe
Determination of overall heat transfer coefficient in double pipe heat exchanger.

Study of the temperature distribution along the length of a pin-fin under natural and forced
convection conditions

Estimation of un-steady state film heat transfer coefficient between the medium in which
the body is cooled.

Determination of Stefan — Boltzmann constant.

10. Determination of emissivity of a given plate at various temperatures.

Outcomes:
Upon successful completion of this lab course, the students will be able to:

Understand the basics of experimental techniques for heat transfer measurements.
Operate the heat transfer equipment like heat exchangers

Process experimental data and obtain correlations to predict heat transfer coefficients for
design of heat transfer systems.

Conduct the experiments at R & D level in the industry

Understand the professional and ethical responsibilitiesin the field of heat transfer.
Produce a written laboratory report.



Il Year -1l Semester

MC
PROFESSIONAL ETHICSAND HUMAN VALUES

L earning Objectives:
e To give basic insights and inputs to the student to inculcate Human values to grow as a
responsible human beings with proper personality.
e Professiona Ethics instills the student to maintain ethical conduct and discharge their
professional duties.

UNIT-I:

Human Values:Morals, Values and Ethics — Integrity —Trustworthiness - Work Ethics — Service
Learning — Civic Virtue — Respect for others — Living Peacefully — Caring — Sharing — Honesty —
Courage — Vadue Time — Co-operation — Commitment — Empathy — Self-confidence —
Spirituality- Character.

UNIT-II:

Principles for Harmony:Truthfulness — Customs and Traditions -Vaue Education — Human
Dignity — Human Rights — Fundamental Duties - Aspirations and Harmony (I, We & Nature) —
Gender Bias - Emotional Intelligence — Salovey — Mayer Model — Emotional Competencies —
Conscientiousness.

UNIT-I11:

EngineeringEthics and Social Experimentation:History of Ethics - Need of Engineering
Ethics - Senses of Engineering Ethics- Profession and Professionalism —Self Interest - Moral
Autonomy — Utilitarianism — Virtue Theory - Uses of Ethical Theories - Deontology- Types of
Inquiry —Kohlberg's Theory - Gilligan’s Argument —Heinz's Dilemma - Comparison with
Standard Experiments — Learning from the Past —Engineers as Managers — Consultants and
Leaders — Balanced Outlook on Law - Role of Codes — Codes and Experimental Nature of
Engineering.

UNIT-IV:
Engineers Responsibilities towards Safety and Risk:Concept of Safety - Safety and Risk —
Types of Risks — Voluntary v/sinvoluntary Risk — Consequences - Risk Assessment —
Accountability — Liability - Reversible Effects - Threshold Levels of Risk - Delayed v/s
immediate Risk - Safety and the Engineer — Designing for Safety — Risk-Benefit Anaysis-
Accidents.

UNIT-V:

Engineers Duties and Rights:Concept of Duty - Professional Duties — Collegidity -
Techniques for Achieving Collegiality — Senses of Loyalty - Consensus and Controversy -
Professiona and Individua Rights —Confidential and Proprietary Information - Conflict of
Interest-Ethical egoism - Collective Bargaining — Confidentiality - Gifts and Bribes - Problem
solving-Occupational Crimes- Industrial Espionage- Price Fixing-Whistle Blowing.



UNIT-VI:
Global Issues:
Globalization and MNCs —Cross Culture Issues - Business Ethics — Media Ethics- Environmental
Ethics — Endangering Lives - Bio Ethics - Computer Ethics - War Ethics — Research Ethics -
Intellectual Property Rights.

¢ Related Cases Shall be dealt where ever necessary.

Outcomes:
e |t gives a comprehensive understanding of a variety issues that are encountered by every
professional in discharging professional duties.
e |t provides the student the sensitivity and global outlook in the contemporary world to
fulfill the professional obligations effectively.

Reference Books:
1. Professional Ethics, R. Subramaniam — Oxford Publications, New Delhi.

2. Ethics in Engineering Mike W. Martin and Roland Schinzinger - Tata McGraw-Hill —
2003.

3. Professional Ethics and Morads, Prof.A.R.Aryasri, DharanikotaSuyodhana - Maruthi
Publications.

4. Engineering Ethics, Harris, Pritchard and Rabins, Cengage Learning, New Delhi.

5. Human Vaues & Professional Ethics, S. B. Gogate, Vikas Publishing House Pvt. Ltd.,
Noida.

6. Engineering Ethics & Human Vaues, M.Govindargan, S.Natargan and
V.S.SenthilKumar-PHI Learning Pvt. Ltd — 2009.

7. Professional Ethics and Human Vaues, A. Alavudeen, R.Kalil Rahman and M.
Jayakumaran — University Science Press.

8. Professional Ethics and Human Vaues, Prof.D.R.Kiran-Tata McGraw-Hill —2013.

9. Human Vaues and Professional Ethics, Jayshree Suresh and B. S. Raghavan, S.Chand
Publications.



[l Year -1 Semester

MANAGEMENT SCIENCE

L earning Objectives:
e To familiarize with the process of management and to provide basic insight into select
contemporary management practices
e To provide conceptua knowledge on functional management and strategic management.

UNIT-I:

Introduction to Management: Concept, nature and importance ofManagement —Generic
Functions of Management — Evaluation of Managementthought- Theories of Motivation —
Decision making process-Designingorganization structure- Principles of organization —
Organizational typology- International Management: Global Leadership and Organizational
behavior Effectiveness(GLOBE) structure

UNIT-II:

Operations Management: Principles and Types of Management — Workstudy- Statistical
Quality Control- Control charts (P-chart, R-chart, and C-chart)Simple problems- Material
Management: Need for Inventory control-EOQ, ABC anaysis (ssmple problems) and Types of
ABC analysis (HML,SDE, VED, and FSN analysis).

UNIT-I11:

Functional M anagement: Concept of HRM, HRD and PMIR- Functions ofHR Manager- Wage
payment plans(Simple Problems) — Job Evaluation andMerit Rating - Marketing Management-
Functions of marketing — Marketingstrategies based on product Life Cycle, Channels of
distributions, Operationalizing change through performance management.

UNIT-1V:
Project Management: (PERT/CPM): Development of Network — Differencebetween PERT and
CPM Identifying Critical Path- Probability- ProjectCrashing (Simple Problems).

UNIT-V:

Strategic Management: Vision, Mission, Goals, Strategy — Elements of corporate planning
Process — Environmental Scanning — SWOT analysis-Steps in Strategy Formulation and
Implementation, Generic StrategyAlternatives, Global strategies, Theories of Multinationa
Companies.

UNIT-VI:

Contemporary Management Practice: Basic concepts of MIS, MRP, Justin-Time(JIT) system,
Total Quality Management(TQM), Six sigma andCapability Maturity Model(CMM) Levies,
Supply Chain Management ,Enterprise Resource Planning (ERP), Business Process outsourcing
(BPO), Business process Re-engineering and Bench Marking, Balanced Score Card.



Outcomes:
After completion of the Course the student:
e Will acquire the knowledge on management functions, globa leadership and
organizationa behavior.
e Will familiarize with the concepts of functional management project management and
strategic management.

Text Books:
1. Management Science, Dr. P. VijayaKumar & Dr. N. Appa Rao, Cengage, Delhi, 2012.
2. Management Science, Dr. A. R. Aryasri, TMH 2011.

Reference Books:

Essentials of Management,Koontz & Weihrich, TMH 2011.

Global Management Systems, Seth & Rastogi, Cengage learning, Delhi, 2011.
Organizational Behavior, Robbins, Pearson publications, 2011.

Production & Operations Management, KanishkaBedi, Oxford Publications, 2011.
Principles of Marketing, Philip Kotler & Armstrong, Pearson publications.

Human Resource Management, BiswagjitPatnaik, PHI, 2011.

Strategic Management, Hitt and Vijaya Kumar, Cengage learning.

Performance Management, Prem Chadha, Trinity Press(An imprint of Laxmi Publications
Pvt. Ltd.) Delhi 2015.

N OA~WNE



[l Year -1 Semester

PROCESSDYNAMICS & CONTROL

L earning objectives:

e To understand and be able to describe quantitatively the dynamic behavior of process
systems.

e To learn the fundamental principles of control theory including different types of
controllers and control strategies.

e To estimate the stability limits for a system, with or without control.
To calculate and use the frequency response of a system.

e To describe quantitatively the behavior of simple control systems and to design control
systems.

e To get exposure to advanced control strategies.
To design and tune a control loop and to apply this knowledge in the industry/laboratory.

e Todesign different types of control valves.

UNIT-I:

Introduction to process dynamics and control, Response of first order systems - Physica
examples of first order systems.

Response of first order systems in series, higher order systems: Second order and transportation

lag.

UNIT-II:
Control systems controllers and final control elements, Block diagram of a Petrochemical rector
control system.

UNIT-I1:
Closed loop transfer functions, Transient response of simple control systems.

UNIT-IV:

Stability Criterion, Routh Test, Root locus, Transient response from root locus, Application of
root locus to control systems Introduction to frequency response, Control systems design by
frequency response.

UNIT-V:
Advanced control strategies, Cascade control, Feed forward control, Ratio control, Smith
predictor, Dead time compensation, Internal model control.

UNIT -VI:
Controller tuning and process identification, Control valves.

Outcomes:
At the completion of the course, students should be able to:
e Describe aprocess, how it works and what the control objectives are.
Describe processes with appropriate block diagrams.
Numerically model a process.
Identify the stability limits of a system.
Apply the advance control strategies.
Tune process controllers.



Experimentally determine the dynamic behavior of a process.
Design and operate control valves.

Text Book:
1. Process Systems Analysis and Control, D.R. Coughanowr, 2" Ed. McGraw Hill, 1991.
Reference Books:

1. Chemical Process Control, G. Stephanopolous, Prentice Hall, 1984.

2. Coulson and Richardson’s Chemical Engineering, Volume-3, BrdEdition: Chemical and
Biochemical Reactors and Process Control, Richardson J. F. et.al, Elsevier India, 2006.

3. Automatic Process Control, Donald P. Eckman, John wiley, Reprint 2011.

4. Instrumentation and Control Systems, K.Padmargu, Y.J. Reddy, McGraw Hill
Education, 2016.

5. Process Dynamics and Control, Dale Seaborg, Thomas F. Edgar, Duncan Mellichamp,
2ndEdition, Wiley India Pvt. Ltd., 2006.

6. Principles of Process Control. Patranabis, 3rdEdition McGraw-Hill Education Pvt. Ltd.,
2012.

7. Industrial Process Control Systems, anEditi on, Dale R. Patrick, Stephon, W. Fardo, CRC
Press, 2009.

8. Modern Control Systems, 11"Edition Dorf, Pearson, 2008.

9. Modern Control Engineering, Katsuhiko Ogata, 5thEditi on, Prentice Hall, 2010.

10. Principles and Practices of Automatic Process Control, Carlos A. Smith, Armando B.
Corripio, 3rd |nternational Edition, John Wiley and Sons, 2005.

11. Process control: Concepts, Dynamics & Control, S. K. Single, PHI Learning, 2009.

12. Process control, Peter Harriott, Tata McGraw-Hill 1964. (10th reprint 2008).

13. Computer-Aided Process Control, S. K. Singh, PHE Learning, 2004.

14. Essentials of Process Control, William L. Luyben, Michacl L. Luyben, McGraw-Hill,

1997.



[l Year -1 Semester

PROCESSINSTRUMENTATION

L earning Objectives:

e Tolearn the basic elements of an instrument and its static and dynamic characteristics.

e To study various types of industrial thermometers.

e Tolearn basic concepts of various types of composition analysis.

e To learn various types of instruments for measurement of pressure, vacuum, head, density,
level and flow measurement.

e To get an overview of various recording, indicating and signaling instruments, transmission
of instrument readings, instrumentation diagrams, control center, process anaysis and digital
instrumentation.

UNIT-I:

Fundamentals: Elements of instruments, static and dynamic characteristics-Basic concepts of
response of first order type instruments.

Industrial Thermometers-1: Mercury in glass thermometer-Bimetallic thermometer-Pressure
spring thermometer, Static accuracy and response of thermometry.

UNIT-II:

Industrial Thermometers-2: Thermo electricity-Industrial  thermocouples-Thermo couple
wires-Thermo couple wells and response of thermo couples; Thermal coefficient of resistance-
Industrial resistance-thermometer bulbs and circuits-Radiation receiving elements-Radiation
photo electric and optical pyrometers.

UNIT-I1I:

Composition analysis. Spectroscopic anaysis by absorption, emission, mass and color
measurement spectrometers-Gas analysis by thermal conductivity, analysis of moisture.
Pressure, vacuum and head: Liquid column manometers-Measuring elements for gauge
pressure and vacuum-indicating elements for pressure gauges-Measurement of absol ute pressure-
Measuring pressure in corrosive liquids-Static accuracy and response of pressure gauges.

UNIT-IV:

Density and specific gravity measurements- Direct measurement of liquid level-Pressure
measurement in open vessels-Level measurements in pressure vessels-Measurement of interface
level-Density measurement and level of dry materials.

UNIT-V:
Flow Meters. Head flow meters-Area flow meters-Open channel meters-Viscosity meters-
Quantity meters-Flow of dry materials-Viscosity measurements.



UNIT-VI:
Recording instruments-Indicating and signaling instruments-Transmission of instrument

readings-Controls center-Instrumentation diagram-Process anaysis-Digital instrumentation,
SCADA systems.

Outcomes:
The students will be able to:
e Understand the basic e ements of an instrument and its characteristics.

e Become familiar with various types of instruments for the measurement of various
process variables like temperature, pressure, vacuum, head, level, composition, flow and
density.

e Get a clear perspective of various recording, indicating, signaling instruments and
transmission of instrument readings.

e Get an understanding of instrumentation diagrams, control center, process anaysis and
digital instrumentation.

Text Books:
1. Industria Instrumentation, Donald P.Eckman, CBS, 2004.
2. Instrumentation and Control Systems, K.Padmargju, Y.J. Reddy, McGraw Hill

Education, 2016.

Reference Books: |
1. Principles of Industrial Instrumentation, Patranabis, 2" Edition, Tata McGraw-Hill,
1996.

2. Process Control and Instrumentation Technology, Curtis D. Johnson, BrdEdition,
Prentice Hall, 1988. .

3. Process Instrumentation Applications Manual, Bob Connell, 2" Edition, McGraw-Hill,
1995.



[l Year -1 Semester

WELL LOGGING & FORMATION EVALUATION

L earning objectives:

e To know the logging terminol ogy.

¢ To delineate hydrocarbons through direct and indirect means/methods.

e To determine formation lithology through logs like S.P, G.R etc. and also depositional
environment with the help of Gamma rays spectroscopy and Dip-meter tools.

e To determine physical properties of the subsurface, strata like resistivity, porosity,
thickness etc. through tools like latero, induction, density, neutron, etc.

e To estimate hydrocarbon saturation using the data acquired by the logging tools.

e To estimate hydrocarbons reservesin a particular block.

e To refine the log interpretation data with the help of advanced technology tools namely,
Scanner, NMR, Modular formation tester etc.

UNIT-I:

Direct Methods: Mud logging- coring — conventiona and sidewall coring - Core analysis.
Concepts of well logging: What is well logging? - Logging terminol ogy-Borehole environment-
Borehole temperature and pressure-Log header and depth scale-Maor components of well
logging unit and logging setup- Classification of well logging methods-Log presentation- Log
quality control.

UNIT-I1:

Open hole logging: SP Logging- Origin of SP, uses of SP log-Calculation of salinity of
formation water- Shaliness-Factors influence SP log.

Resistivity log: Single point resistance log (SPR)- Conventional resistivity logs- Response of
potential and gradient logs over thin and thick conductive and resistive formations-Limitations of
conventional resistivity tools. Focused resistivity log- Advantages of focused resistivity tools
over conventional resistivity tools.

Micro resistivity log: Conventional and focused micro resistivity logs and their application.
Induction log: Principle of induction tool and the advantages, Criteriafor selection of induction
and lateral logging tool, Determination of true resistivity (Rt) of the formation-Resistivity index-
Archi€e' s equation.

UNIT-I11:

Gamma ray log: principle of radioactivity-Uses of gamma ray log- Determination of Shaliness
of formation-API counts- Calibration of Gamma ray tool-Statistical fluctuation- Time constant.
Natural Spectral Gamma ray log: Principle and application.

Caliper log: Principle and application of caliper tool.

Density log: Principle of density tool- Environmental corrections-Porosity determination-Tool
calibration, Litho density log.

Neutron log: Principle and application of neutron tool, Porosity determination.

Sonic log: Principle and application of sonic log-Bore hole compensation-Determination of
primary and secondary porosity, determination of mechanical properties of rock, elastic
constants, fractures etc.



UNIT-1V:

Cased hole logging: Gamma ray spectral log-Neutron decay time log-Determination of fluid
saturation behind casing-Cement bond log- Casing collar log-Depth control- Perforation
technique- Free point locater and Plug setting-Casing inspection logs.

Production logging: Solving production problems with the help of Fluid Density log-
Temperature log and Flow meter logs.

UNIT-V:

Advancesin Well logging: Dip meter |og-Formation tester-Cased hole resistivity logs -Nuclear
magnetic resonance log & Scanner logs (Sonic scanner, MR scanner Rt scanner).

Calculating the dip of the formations, collection of fluid samples from wells for confirmation of
log interpretation, and also recording resistivity in cased holes.

UNIT-VI:
Interpretation: Quick look interpretation- Cross plots. Neutron- Density, Sonic- Density, Sonic-
Neutron cross plots-Hingle plot-Mid plot —Correlation- Hydrocarbon reserve estimate.

Outcomes:
From the well logs the students:
e Will be ableto identify the lithology, depositional environment of subsurface strata.
e Will be able to calculate the porosity, permeability, thickness of different interesting

layersinawell.
e Cdculate finaly, the hydrocarbon saturation in different reservoir rocks at the well site
itself.
Text Books:

1. Formation Evaluation, Edward J. Lynch, Harper & Row, 1962.
2. Weéll Logging and Formation Evaluation, Toby Darling, Elsevier, New Y ork, 2005.
3. Wéll Logging & Reservoir Evaluation, Oberto Serra, Editions Technip, 2007.



[l Year -1 Semester

DRILLING TECHNOLOGY

L earning Objectives:

e To understand various aspects involved in drilling awell including completion.

e To understand the plan of drilling a well, the process of drilling and various equipment
used for drilling and design of the drill string.

e To know the drilling fluid importance and its properties and hydraulics.
To understand different types of casings lowered in a well, the requirement of
cementation in awell and cement slurry design.

e To understand different tools used for directional drilling and various techniques, fishing,
stuck pipe and well control concepts.

UNIT-I:

Overview of drilling: Drilling plan- GTO -Types of drilling, Rotary bit technology- Drilling
string basics. Drilling fluid properties- Drilling fluid hydraulics calculations- Bit Hydraulics-
Optimization- Swab & Surge-pressuress Mud hydraulics anaysis report- Lost
circulation.Disposing of the drilling fluids waste and drill cuttings waste.

UNIT-II:

Hydrostatic pressure, Pore pressure, Causes of abnormal pore pressure, abnormal pore pressure
evauation- Mud logging methods - Measurement while drilling & logging while drilling data-
Direct measurements of pore pressure -Formation integrity tests — Fracture gradient
determination — Theory of wellbore — FIT procedural Guidelines — Predicting fracture
gradientHPHT well design.

UNIT-I1:

Wellbore stability—Determination of the magnitude and direction of the in situ
stressDetermination of rock properties, Failure criteria — Stress distribution around a wellbore
Procedure for determining safe mud weights to prevent hole collapse, Preventing borehole
instabilityGas behavior in awell — Kick tolerance, How to calculate kick tolerance — Influence
of FG on kick tolerance — Kick tolerance while drilling — Kick tolerance graph — Modifying the
calculate kick tolerance — Use of kick tolerance to calculate wellbore pressures.

UNIT-IV:

Casing Functions of casing — Types of casing — Casing properties Casing specifications —
Casing connections — Factors influencing casing design — Collapse criterion — Burst criterion —
Combination strings — Tension criterion Compression loads — Biaxial effects — Triaxia analysis
— Triaxial load capacity diagram, Casing seat selection method.

Cementation: Introduction cement slurries-Typical field calculations- Cementing nomenclature-
Cement additives — Cementation of liners.

UNIT-V:

Directional drilling: Applications- Well planning- Down-hole motors- Deflection tools and
techniques- Face orientation- Direction control with rotary assemblies- Navigation drilling
systems;.Horizontal wells-Well profile design considerations — Torque and drag — Horizontal
borehole stability — Extended reach well design — Multilateral wells.



UNIT-VI:

Stuck pipe, well control: Kicks- Kick control- Pressure control theory- BOP-Special kick
problems and procedures to free the pipes and Fishing operations. Types of fishing tools, Case
studies of blow out control.

Outcomes:
The students will be able to:
e Apply drilling concepts of awell from planning to rig mobilization to the location.

e Apply the concept of adrill string design for drilling.
e Select the suitable drilling fluids during drilling.
e Do casing and cementation design.
e Carry out directional drilling.
e Troubles shoot well control, stuck pipe and fishing problems.
e Select the proper drilling equipment.
Text Books:
1. Petroleum Engineering: Drilling and Well Completion, Carl Gatlin, Prentice-Hall, Inc.,
1960.
2. Drilling Engineering, J.J. Azar and G. Robello Samuel, Pennwell Books, 2007.
3. Working Guide to Drilling Equipment and Operations, William Lyons, Gulf Publishing,
20009.
Reference Books:
1. Oil Wéel Drilling Engineering: Principles and Practice, H. Rabia, Graham & Trotman,
1985.

2. Drilling Engineering: A Complete Well Planning Approach, Neal Adams, Tommie
CharrierPennwell, 1985.

3. Practical Well Planning and Drilling Manual, Steve Devereux, Pennwell, 1998.

4. Primer of Oil Well Service, Workover and Completion, Petroleum Extension Service,
University of Texas at Austin, 1997.

5. Formulas and Calculation for Drilling, Production and Workover, Norton J. Lapeyrouse,

2™Edition, Gulf Publishing, 2002.
6. Applied Drilling Engineering, Adam T. Bourgoyne Jr., Keith K. Millheim, Martine E.
Chenevert and F. S. Young Jr., Society of Petroleum Engineers, 1991.
Well Engineering and Construction, HussainRabia, Entrac Consulting, 2002.
Drilling Fluids Processing Handbook, ASME Shae Shaker Committee, Gulf
Professiona Publishing, 2005.
9. Fundamentals of Drilling Engineering, Robert F. Mitchell, Stefan Z. Miska, Society of
Petroleum Engineers, 2011.

o N



[l Year -1 Semester

MATHEMATICAL METHODSLAB
L earning Objective:

To train the students in writing MATLAB code, executing and doing what if analysis of the
variations in the parameters for various problems using mathematical methods.

Determination of Molar volume and Compressibility from Redlich-Kwong Equation
Cdculation of Flow rate in apipeline

Correlation of the Physical properties

Compressibility factor variation from Vanderwaal s Equation

Isothermal compression of gas using RK/SRK/PREquation of State.
Thermodynamic properties of steam from RK/SRK/PREquation of State.
Solution of Stiff Ordinary Differential Equations

Iterative Solution of ODE boundary value problem

Shooting method for solving two-point boundary value problems

10 Expediting the solution of systems of nonlinear algebraic equations

11. Solving differential algebraic equations—DAES

12. Method of linesfor Partial Differential Equations

©WooN A~ ONRE

Outcome;

The students will be able to write MATLAB code and solve typical problems encountered in
petroleum engineering subjects.

Textbook:
1. Problem solving in Chemical and Biochemica Engineering with POLYMATH, Excel and
MATLAB, Michael B. Cutlip and Mordechai Shacham, Prentice Hall, 2008.



[l Year -1 Semester

INSTRUMENTATION, PROCESSDYNAMICS & CONTROL LAB

L earning Objectives:

To calibrate and determine the time lag of various first and second order instruments.

To determine the response in single and two capacity systems with and with-out
interaction.

To understand the advanced control methods used for complex processes in the
industries. Different experiments like Flow, Level and Cascade control can be configured
and studied.

To study the open loop (Manual control) and the ON/OFF controller, Proportional
controller, Pl controller, PD controller, PID controller, Tuning of controller (Open loop
and close loop methods) and to study the stability of the system (Bode plot).

To understand the control valve operation and its flow characteristics.

To determine the damping coefficient and response of U-tube manometer.

List of Experiments:

1.

Calibration and determination of time lag of various first and second order instruments.
Major equipment - First order instrument like Mercury-in-Glass thermometer and overall
second order instrument like Mercury-in-Glass thermometer in athermal well.
Experiments with single and two capacity systems with and without interaction.

Major equipment- Single tank system, Two-tank systems (Interacting and Non-
Interacting).

Level control trainer

Major equipment - Level control trainer set up with computer.

Temperature control trainer

Major equipment -Temperature control trainer with computer.

Cascade control

Major equipment -Cascade control apparatus with computer.

Experiments on proportional, reset, rate mode of control etc.

Major equipment — PID control apparatus

Control valve characteristics

Major equipment — Control valve set up.

Estimation of damping coefficient for U-tube manometer

Major equipment - U-tube manometer.

Outcomes:
The student will be able to:

Estimate the dynamic characteristics of first and second order systems.

Apply the advanced control methods used for complex processesin the industries.
Screen and suggest controllers like ON/OFF, P, PI, PD and PID for process systems.
Identify the stability of the system.

Screen and suggest the types of control valves.



[l Year -1 Semester

DRILLING FLUIDSLAB

L earning Objective:

The students will be given hands on training in the determination of the properties of
different drilling fluids.

List of Experiments:

1.

2.

3.

10.

11.

12.

13.

Measurement of drilling fluid weight.

Equipment: The Baroid mud balance

M easurement of mud viscosity.

Equipment: Marsh funnel

M easurement of pH of mud.

Equipment: pH meter and hydrion pH dispensers

Determination of mud rheology (Viscosity, Gel strength, and Yield point).

Equipment: The Baroidrheometer

Determination of the loss of liquid from a mud.

Equipment: Standard API filter press

Measurement of adrilling mud cake and evaluate resistivity.

Equipment: Baroid digital resistivity meter

M easurement of the effect of adding bentonite on mud properties.

Drilling fluid contamination test (Salt, Gypsum & Cement contamination) and their effect
on thedrilling fluid properties.

Measurement of solid and liquid content and emulsification characteristics of drilling
fluid.

Equipment: Sand content set, fann emulsion and electrical stability testers

Measurement of Oil, water, solid and clay content.

Equipment: Oil/ water retort Kit

M easurement of water ratios for Portland cement slurry.

(Effect of water ratio on free water separation normal and minimum water content and
thickening time)

Equipment: The atmospheric consistometer

Measurement of compressive strength of cement test moulds and effect of temperature
and pressure on setting of the slurry.

Equipment: Compressive strength testing machine

Measurement of compressive strength of cement test moulds and effect of chemicals on
flash setting and retardation

Equipment: Compressive strength testing machine

Outcomes:

The students will be able to understand and assess quality of various muds and their
applications in drilling. With this knowledge, well control issues will be better
understood.

The training in the laboratory provides the students to carry out good conversation jobs
for healthy construction of open oil / gas wells.



[l Year -1 Semester

INDUSTRIAL VISITS

L earning Objective:
e To make the students aware of industrial environment, culture, requirements, nature of
jobs and to develop accordingly.

During the semester, all the students are required to visit minimum 6 major petroleum industries
like ONGC, RIL, GAIL, Qil India Ltd, GSPC and Petroleum Refineries like, HPCL, IOCL and
BPCL accompanied by two faculty members. After each visit, every student should submit a
very brief report on the industry with flow diagrams and salient features of the processes that
include safety and environmental aspects.

Outcomes:

The students will be able to:
e Differentiate between the academic training and its relevance to industry.
e Understand the industrial safety measures.



[l Year -1 Semester

MC
MINI PROJECT-I

L earning Objectives:

e Todevelopinnovative and origina ideas
e To promote team work

Three / four member teams will be formed to carry out the mini project which is a mandatory
course. Under the guidance of an instructor / faculty, each team is given a project in the
following subjects at the beginning of | Semester of 111 year of the 4 — year B. Tech. Program.

Fluid flow (Momentum Transfer), Heat Transfer, Petroleum geology, Petroleum Exploration,
Process Instrumentation and Process Dynamics and Control.

The project involves process and mechanical design calculations of an equipment / system /
instrument and constructing a working model based on the above calculations. Finaly a report
will be submitted in a standard format along with the model. The model and report will be
assessed by the concerned instructor / faculty for the completion of the mini project —I.

Outcomes:
After successful completion of the mini project, students will be able to:

e Practice acquired knowledge within the chosen area of technology for project/product
development.

e |dentify, discuss and justify the technical aspects of the chosen project with a
comprehensive and systematic approach.

e Work asanindividual or in ateam in development of technical projects.

e Communicate and report effectively project related activities and findings.



[l Year -1l Semester

WELL COMPLETIONS, TESTING & SERVICING

L earning Objectives:
e Knowledge of subsurface equipment below well head.
e Planning and designing of well completion after testing of the hydrocarbon zones
available.
e Knowledge of subsurface circulating equipment and packers.
e Testing of multi zones in a well with DST/RFT with logging tools as well as surface
testing equipment.

UNIT-I:
Well completion: Types of wells- Completion functions- Types of completion.

UNIT-II:
Mechanical aspects of well testing- Cased hole logging equipment and application and
perforation methods and perforation equipment.

UNIT-I1I:
Packers:Function- Application- Proper selection- Packer setting — Packer loads - water / gas shut
off, horizon separation etc.

UNIT-IV:
Completion equipment (SSD, SSSV, mandrels, locks etc.)- Data acquisition in wells- Fiber
optics- Permanent gauges- Memory gauges- Intelligent completion equipment.

UNIT-V:

Tubing string design (dimension, materials and connections etc.) based on pressure, temperature,
operating conditions- Media- Safety requirements.

Drill Stem Testing: General Procedure and considerations- Test tool components and
arrangement-Analysis of Test data.

UNIT-VI:
HPHT and horizontal well completions- Workover equipment wireline- Scrubbing unit- Coil
tubing completion and work over design and execution.

Outcomes:
The student will be ableto:
e Have the knowledge of various equipment used in & on wells.
¢ Havethe knowledge of DST/RFT to know the initial potential of the wells.
¢ Plan and design the well completion depending of the casing policy and the number of
objectives available in the well.
e Plan for suitable safety valves in sub surface as well as on well head for the safe
operation of the high pressure and high temperature wells.
e Become agood work over engineer to repair and maintenance of asick well.
e Beagood CTU (Coil Tubing unit) operator whenever rigs less operation are required to
be taken up.



Text Books:
1. Wel Completion and Servicing, D. Perrin, Micheal Caron, Georges Gaillot, Editions

Technip, 1999.

2. Primer of Well Service, Workover and Completion, Petroleum Extension Service
(PETEX), University of Texas at Austin, 1997.

3. Wadll Testing, John Lee, Society of Petroleum Engineers, 1982.

Reference Books:
1. Weél Completion Design, Jonathan Bellarby, Elsevier, 20009.
2. Petroleum Engineering: Principles and Practice, J.S Archer & C.G. Wall, Graham &
Trotman, Inc., 1986.
3. Advanced Well Completion Engineering, Wan Renpu, Gulf Professional Publishing,

2011.



1l Year -1l Semester

PETROLEUM PRODUCTION ENGINEERING

L earning Objectives:
The students will be made to learn:
e Fundamental conceptsin petroleum production engineering.
e Reservoir fluids, efficient flow to the surface without damaging the reservoir
dynamics/drive mechanisms.
Various surface equipment’s for process oil and gas after flow from wells.
Sick well identification and remedial stimulation operations.
Application of suitable artificial lifts on reservoir energy depletion.
Crisis management.

UNIT-I:

Petroleum production system over all view: Production from various types of reservoir based
on drive mechanisms field development method, Properties of Oil GOR, density, viscosity, pour
point, properties of gas specific gravity, compressibility, molecular weight, calorific value,
formation volume factor.

UNIT-II:

Reservoir deliverability: Flow regimes- transient, steady state, pseudo steady state IPR for
various types of wells, Well bore performance — single & multiphase liquid flow in oil wells,
single phase & mist flow in gas wells; Choke performance — sonic & subsonic flow, single &
multiphase flow in oil & gaswells;, Well deliverability nodal analysis, Well decline analysis.

UNIT-III:

Artificial lift methods-I: Sucker rod pumping system- Selection of unit and types of unit, Load
& power requirements, Performance analysis, dynagraph;Other lift systems- electrica
submersible pumps principle design & operation, hydraulic piston pumping, progressive cavity
pumping, plunger lift, hydraulic jet pumping.

UNIT-IV:

Artificial Lift Methods-11: Gas lift system evauation of potential compression requirements,
study of flow characteristics, principles of compression, types of compressors, selection of gas
lift valves, types of valves, principles of valve operation, setting & testing, design installations.

UNIT-V:

Production Stimulation: Well problem identification- sick well analysis;, Matrix acidizing-
Design for sandstone & carbonate reservoirs, Hydraulic fracturing — formation fracture pressure,
geometry, productivity of fractured wells, hydro-fracture design, selection of fracturing fluid,
propant, post frac evaluation.

UNIT-VI:
Production Optimization: Self flowing wells, wells on gas lift, wells on sucker rod, separator,
pipeline network, gaslift facilities, producing fields.



Outcomes:
After the course, the students will be able to:
e Determine the well head pressure, down-hole pressure and operating oil/ gas flow rates of

the reservoir.

e Identify formation damage and find remedial methods to bring the well back into
production.

e Screen, design and operate artificial lifts on reservoir pressure depletions.

e Handlein case of any crisis at drilling/production installations.

e Processoil and gas before supply to refinery/consumers.

e Contribute to reservoir management as production engineers to prolong the reservoir life
with optimum production.

Text Books:

1. Petroleum Production Engineering: A Computer Assisted Approach, BoyunGuo, William
C. Lyons, Ali Ghalambor, Elesevier Science & Technology Books, 2007.

2. Petroleum Production Systems, M.J. Economides, A.Danid Hill & C.E.Economides,
Prentice Hall, 1994.

Reference Books:
1. Production Technology I-II, Institute of Petroleum Engineering, Herriot Watt University.
2. TheTechnology of Artificia Lift Method, Vol. 1, Brown E., Pennwell Books, 1977.



1l Year -1l Semester

PETROLEUM RESERVOIR ENGINEERING-I

L earning Objectives:

o To impart knowledge in the basic concepts like PVT analysis for oil, Material balance
applied to oil reservoir, Darcy’s law and applications, well inflow estimation for
stabilized flow conditions.

J To make them suitable as reservoir engineers for petroleum industry.

UNIT-I:

Some basic concepts in reservoir engineering: Caculation of hydrocarbon volumes- Fuid
pressure regimes- Oil recovery and recovery factor-Volumetric gas reservoir engineering—
Application of the real gas equation of state - Gas material balance and recovery factor-
Hydrocarbon phase behavior.

UNIT-II:

PVT analysis for ail: Definition of the basic PVT parameters — Collection of fluid samples -
Determination of the basic parameters in the laboratory and conversion for field operating
conditions - Alternative manner of expressing PVT lab analysis results - Complete PVT analysis.

UNIT-I1:

Material balance applied to oil reservoirs. General form -The material balance expressed as a
linear equation- Reservoir drive mechanism- Solution gas drive- Gas cap drive- Natural water
drive- Compaction drive under related pore compressibility phenomena.

UNIT-1V:

Darcy’s law and applications: Darcy’s law and field potential- Sign convention- Units and
units conversion- Real gas potential — Datum pressures- Radial steady state flow and well
stimulation- Two phase flow- Effective and relative permeabilities.

UNIT-V:

The basic differential equation for radial flow in a porous medium- Derivation of the basic radial
differential equation — Conditions of solution — The linearization of the equation for fluids of
small and constant compressibility.

UNIT-VI:

Weéll inflow estimation for stabilized flow conditions. Semi steady state solution — Steady state
solution — Example of the application of the stabilized inflow equations — Generalized form of
inflow equation under semi steady state conditions.

Outcomes:
The students will be able to:
o Do calculations on basic PVT analysis of the specific reservoir of various sands.
o Estimate the reserves of various sands of the reservoir from well data.
o Calculate the formation damage and can recommend suitabl e stimulation operations to
reverse the wells.



Text Books:

1. Fundamentals of Reservoir Engineering, L.P. Dake, Elsevier Science, 1978 (17th
Impression 1998).

2. B. C. Craft — M. Hawkins Applied Petroleum Reservoir Engineering, Third Edition,
Revised by Ronald E. Terry & J. Brandon Rogers, Prentice Hall, New Y ork, 2014.

Reference Books:

1. Reservoir Engineering Handbook, Tarek Ahmed, BrdEdition, Gulf Professiona
Publishing, 2006.

2. Petroleum Engineering: Principles and Practice, J.S Archer & C.G. Wall, Graham
& Trotman Inc. 1986.

3. Basic Reservoir Engineering, Rene Cosse, Editions Technip, 1993.

4. Petroleum Reservoir Engineering, James W Amyx, Daniel M. Bass Jr., Robert L.

Whiting, McGraw Hill, 1960.



1l Year -1l Semester

PETROLEUM REFINERY & PETROCHEMICAL ENGINEERING

L earning Objectives:
¢ To understand the properties and their significance of crude oils and petroleum fractions.
e To understand, design and analyze the various petroleum refinery processes including
primary, secondary and supporting processes.
e To understand the process technologies for the petrochemical products.

UNIT-I:

Introduction: Overdl refinery operations & Indian scenario.

Refinery feed stocks: Crude oil classification-Composition and properties-Composition of
petroleum crude suitable for asphalt/coke manufacture — Evaluation of crude oils.

UNIT-II:

Petroleum Products and their specifications. LPG- Gasoline- Diesel fuels- Jet and turbine
fuels —Lube oils-Heating oils — Residual fuel oils - Wax and Asphalt- Petroleum coke- All
Product specifications-Product blending.

UNIT-I11:

Crude distillation: Atmospheric and Vacuum distillation units, Auxiliary equipment such as
desalters, pipe-still heaters and heat exchanger trains etc.

Catalytic reforming and isomerization: Catalytic reforming processes (for petroleum and
petrochemical feed stocks) — Isomerization Processes -Feed stocks-Feed preparation — Yields.

UNIT-1V:

Thermal & Catalytic cracking processes. Visbreaking- Delayed Coking —Fluid Catalytic
cracking and Hydrocracking - Feed stocks — Catalysts - Process variables —Product Recoveries-
Yield estimation.

Hydrotreating& Hydroprocessing: Naphtha, Kerosene, Diesel, VGO &Resid, Hydrotreating /
Hydroprocessing — Feed stocks — Process description and Process variables.

UNIT-V:
Petrochemical Industry: — Indian Petrochemical Industry- Feed stocks — Process description
and Process variables-Naphtha cracking-Gas cracking and Gas reforming.

UNIT-VI:

Chemicals from gasrefor ming: Methanol- Acetic acid- Ammonia and urea.

Chemicals from ethylene: Ethylene oxide-Monoethylene glycol-Ethyl benzene-Styrene.
Polymers. LDPE, HDPE & LLDPE and Polypropylene — PV C - Polystyrene.



Outcomes:
The students will be able to gain the knowledge for applicationas follows:

For a given crude assay, how to handle and store the crude oil.

What will be the yield, quality of the product, estimation for the primary processes and
treatment considerations.

Maximize the profitable products and minimize the quality giveaway.

Ability to process the opportunity crudes (e.g. Blending with other crudes) to maximize
the throughput and gross margin.

Application of suitable Hydroprocessing/treatment technologies to meet product qualities
and to minimize the CAPEX & OPEX (capital and operating expenditure).

Application of suitable thermal/catal ytic conversion (cracking) processes for Vacuum gas
oil/Residupgradation and to produce desired fuel blend components and petrochemical
feed stocks.

Application of suitable processes (such as akylation, reforming, isomerization) for
converting light ends/ naphtha cuts to meet the desired gasoline blends.

Understanding of various petrochemical feed stocks and their origin from refining/gas
ProCesses.

Knowledge of various petrochemical products in the market and best available
technol ogies to produce them.

Text Books:

1.

Pﬁtroleum Refining: Technology and Economics, JH. Gary and G.E.Handwerk,
t
4 Edition, Marcel Dekkar, Inc., 2001.

2. Elements of Petroleum Processing, D S Jones, Wiley 1995.
3. Petrochemical Process Technology, ID Mall, Macmillan India Ltd., 2007.
Reference Books: N

1. Petroleum Refining Engineering, WL Nelson, 4 Edition, McGraw Hill Company, 1958.

2. Chemica Technology of Petroleum, W.S.Gruese and D.R. Stevens, McGraw Hill, 1960.

3. Fundamentals of Petroleum Chemical Technology, P Belov, Mir Publishers, 1970.

4. Petrochemical Processes, A. Chauvel and G.Lefebvre, Volume 1 & 2, Gulf Publishing
Company, 1989. )

5.  Chemistry of Petrochemica Processes, Sami Mater, Lewis F. Hatch, 7 Edition, Gulf
Professiona Publishing, 2001. )

6. Chemicals from Petroleum: An Introductory Survey, Waddams, A.L., 4 Edition, Gulf
Publishing, 1978.

7. Handbook of Petrochemicals Production Processes, R.A. Meyers, TRW,Inc., 2005.

8. Petrochemicals, P.Wiseman, Ellis Horwood, 1986.

9. Petrochemical Processes Handbook, Hydrocarbon Processing, 2010.

10. Modern Petroleum Refining Processes, B.K. Bhaskara Rao, 5" Edition, Oxford & IBH

Publishing, 2011.



[l Year -1l Semester

ELECTRONIC INSTRUMENTATION
(OPEN ELECTIVE)

L earning Objectives:

UNIT-I:

I ntroduction:

(@) Measurement Errors. Gross errors and systematic errors, Absolute and relative errors,
Accuracy, Precision, Resolution and Significant figures.

(b) Voltmeters and Multimeters: Introduction Multi range voltmeter, Extending voltmeter
ranges, Loading, AC voltmeter using Rectifiers — Half wave and full wave, Peak responding and
True RMS voltmeters.

UNIT-II:

Digital Instruments:Digital Voltmeters — Introduction, DVM’s based on V — T,V — F and
Successive approximation principles, Resolution and sensitivity, General specifications, Digital
Multi-meters, Digital frequency meters, Digital measurement of time.

UNIT-III:

Oscilloscopes: Introduction, Basic principles, CRT features, Block diagram and working of each
block, Typical CRT connections, Dual beam and dual trace CROs, Electronic switch.

Special Oscilloscopes: Delayed time-base oscilloscopes, Analog storage, Sampling and Digital
storage oscilloscopes.

UNIT-IV:

Signal Generators:Introduction, Fixed and variable AF oscillator, Standard signal generator,
Laboratory type signal generator, AF sine and Sgquare wave generator, Function generator,
Square and Pulse generator, Sweep frequency generator, Frequency synthesi zer.

UNIT-V:

Measurement of resistance, inductance and capacitance: Whetstone's bridge, Kelvin Bridge;
AC bridges, Capacitance Comparison Bridge, Maxwell’s bridge, Wein’'s bridge, Wagner’s earth
connection .

UNIT-VI:

Transducers & Miscellaneous:Introduction, Electrical transducers, Selecting a transducer,
Resistive transducer, Resistive position transducer, Strain gauges, Resistance thermometer,
Thermistor, Inductive transducer, Differential output transducers, LVDT,Piezoelectric
transducer, Photoelectric transducer, Photovoltaic transducer, Semiconductor photo devices,
Temperature transducers-RTD, Thermocouple.

Display devices: Digital display system, classification of display, Display devices, LEDs, LCD
displays, Bolometer and RF power measurement using Bolometer; Introduction to Signa
conditioning.



Outcomes:

Text Books:
1. Electronic Instrumentation, H. S. Kalsi, TMH, 2004.
2. Electronic Instrumentation and Measurements, David A Bell, PHI / Pearson Education,
2006.
Reference Books:
1. Principles of Measurement Systems, John P. Beately, 3" Edition, Pearson Education,
2000.
2. Modern Electronic Instrumentation and Measuring Techniques, Cooper D & A D
Helfrick, PHI, 1998.
3. Electronic and Electrical Measurements and Instrumentation, J. B. Gupta, S. K. Kataria&
Sons, Delhi.
4. Electronics & Electrical Measurements, A K Sawhney,DhanpatRai& Sons, 9™ edition.
5. Instrumentation & Control Systems, K.Padmargju, Y.J. Reddy, McGraw Hill Education,

2016.



[l Year -1l Semester

BIG DATA ANALYTICS
(OPEN ELECTIVE)

L earning Objectives:

e Optimize business decisions and create competitive advantage with Big Data anal ytics.
Introducing Java concepts required for devel oping map reduce programs.
Derive business benefit from unstructured data.
Imparting the architectural concepts of Hadoop and introducing map reduce paradigm.
To introduce programming tools PIG & HIVE in Hadoop echo system.

UNIT-I:

Data structures in Java: Linked List, Stacks, Queues, Sets, Maps, Generics. Generic classes
and Type parameters, Implementing Generic Types, Generic Methods, Wrapper Classes,
Concept of Serialization

UNIT-II:

Working with Big Data: Google File System, Hadoop Distributed File System (HDFS) —
Building blocks of Hadoop (Namenode, Datanode, Secondary Namenode, JobTracker,
TaskTracker), Introducing and Configuring Hadoop cluster (Local, Pseudo-distributed mode,
Fully Distributed mode), Configuring XML files.

UNIT-III:

Writing MapReduce Programs.A Weather Dataset, Understanding Hadoop API for
MapReduce Framework (Old and New), Basic programs of HadoopMapReduce: Driver code,
Mapper code, Reducer code, Record reader, Combiner, Partitioner

UNIT-IV:

Hadoop 1/0: The Writable Interface, Writable comparable and comparators, Writable Classes:
Writable wrappers for Java primitives, Text, BytesWritable, NullWritable, ObjectWritable and
GenericWritable, Writable collections, Implementing a Custom Writable: Implementing a Raw
comparator for speed, Custom comparators

UNIT-V:
Pig:HadooP Programming Made Easier; Admiring the Pig Architecture, Going with the Pig
Latin Application Flow, Working through the ABCs of Pig Latin, Evaluating Local and
Distributed Modes of Running Pig Scripts, Checking out the Pig Script Interfaces, Scripting with
Pig Latin

UNIT-VI:

Applying Structure to Hadoop Data with Hive: Saying Hello to Hive, Seeing How the Hiveis
Put Together, Getting Started with Apache Hive, Examining the Hive Clients, Working with
Hive Data Types, Creating and Managing Databases and Tables, Seeing How the Hive Data
Manipulation Language Works, Querying and Analyzing Data.



Outcomes:
e Preparing for data summarization, query, and analysis.
e Applying data modeling techniques to large data sets.
e Creating applications for Big Data analytics.
e Building a complete business data analytic solution.

Text Books:
1. BigJava, Cay Horstmann, Wiley John Wiley & Sons, 4"Edition, INC.
2. Hadoop: The Definitive Guide, Tom White, 3" Edition, O'reilly.
3. Hadoop in Action, Chuck Lam, MANNING Publ.
4. Hadoop for Dummies, Dirk deRoos, Paul C.Zikopoulos, Roman B.Melnyk,Bruce Brown,
Rafael Coss.

Reference Books:
1. Hadoop in Practice, Alex Holmes, MANNING Publ.
2. HadoopMapReduce Cookbook, SrinathPerera, ThilinaGunarathne.

Software Links:
1. Hadoop:http://hadoop.apache.org/
2. Hive: https://cwiki.apache.org/confluence/display/Hive/Home
3. Piglatin: http://pig.apache.org/docs/r0.7.0/tutorial .html




1l Year -1l Semester

ALTERNATIVE ENERGY SOURCES FOR AUTOMOBILES
(OPEN ELECTIVE)

L earning Objectives:
e To impart the necessity of finding alternative energy sources for automobiles. To
understand merits and demerits, performance characteristics of various sources of fuels
and their comparison.

UNIT-I:

Objective: The objective is to introduce the use and the application of different fuel types
and characteristics. The student will be able to understand Solar photo-voltaic conversion
and working principles.

Introduction: Need for non-conventional energy sources. Energy aternative: solar, photo-voltaic,
Hydrogen, Bio mass. Electrical - their merits and demerits.

Solar photo-voltaic conversion, Collection and storage of solar energy, Collection devices, flat
plate collectors, concentrating type collectors, Principles and working of photo-voltaic
Conversion, Applications to automobiles.

UNIT-II:

Objective: The objective isto expose the student about energy from bio-mass perfor mance
characteristics.

Energy from Bio mass. Photosynthesis, Photosynthetic oxygen production, Energy plantation.
Bio gas production from organic waste, Description and types of Bio gas plants, Application and
limitations - Merits and demerits performance characteristics and their comparison.

UNIT-III:

Objective: The objective isto expose the students to study and understand basic principles
of hydrogen energy and ther mo-chemical production.

Hydrogen Energy: Properties of hydrogen, Sources of Hydrogen, Thermodynamics of water
splitting production of hydrogen, Electrolysis of water;,Therma decomposition of water.
Thermo-chemical production, Biochemical production.

UNIT-IV:

Objective: To learn various factors to be considered in hydrogen fuel usage, and to study
performance. Design and study of future possibilities of electric automobiles.

Hydrogen fuel, Storage and transportation methods, Applications to engines modifications
necessary, precautions and safety measures - Performance characteristics in engine and their
comparison.

Electric Automobiles. Design considerations, limitations. Opportunities for improvement
Batteries, problems. Future possibilities, capacities, types, material requirement.



UNIT-V:

Objective: To learn various factors to be considered in hydrogen fuel usage, study of
performance. Design and study of future possibilities of electric automobiles.

Applicability of electric cars, mgjor parts, battery charging, HVAC, requirements, comparative
use of fuel and energy;, Availability of energy for recharging; Impacts on use of fuel and energy;
Impact on urban air quality, impact on price, material requirement traction motors and types.

UNIT-VI:

Objective: To study the use of turbines in automobiles and Design of turbochargers for
automobiles.

Hybrid vehicle, benefits, types of HEV's, hybrid maintenance and service.

Use of turbines in cars, arrangement, control merits and de-merits, Design of turbochargers for
automobiles, their usefulness on the performance, Use of fuel cellsin automobiles.

Outcomes:

e The students completing the course will be able to understand the ever increasing quality
of life. This phenomenon imposes high demand on conventional fossil fuels. Hence
search for aternate fuels is a continuous phenomenon. The student will have an overview
of various aternate fuels along with their merits and limitations.

Text Books:
1. Non-conventiona Sources of Energy, G.D. Rai, Khanna Publications.
2. Electric Automobiles, William Hamilton, PHI.
3. Alternative Fuel Technology, Erjavec and Arias, Cengage Learning

Reference Books:
1. Solar Energy, S.P. Sukhatme, Tata McGraw Hill.
2. Energy Technology, S. Rao & B.B. Larulekar, Khamma Lab.
3. Principles of Solar Engineering, Frank Kreith& Jan F. Krieder, McGraw Hill.
4. Solar Energy -thermal Process, J.A. Duffie& W.A. Beckman, McGrawHill.



1l Year -1l Semester

WASTE WATER MANAGEMENT
(OPEN ELECTIVE)

L earning Objectives:

e Outline planning and the design of waste water collection,conveyance and treatment
systems for a community/town/city.

e Provide knowledge of characterization of waste water generated in a community.

e |mpart understanding of treatment of sewage and the need for its treatment.

e Summarize the appurtenance in sewage systems and their necessity.

e Teach planning and design of septic tank and imhoff tank and the disposal of the effluent
from these low cost treatment systems.

e Effluent disposal method and realize the importance of regulations in the disposal of
effluentsin rivers.

UNIT-I:

Introduction to Sanitation: Systems of sanitation- relative merits and demerits - collection and
conveyance of waste water - Classification of sewerage systems-Estimation of sewage flow and
storm water drainage- Fluctuations-types of sewers- Hydraulics of sewers and storm drains-
design of sewers- Appurtenances in sewerage- Cleaning and ventilation of sewers.

UNIT-II:

Pumping of wastewater: Pumping stations-location- components- Types of pumps and their
suitability with regard to wastewaters.

House Plumbing: Systems of plumbing-sanitary fittings and other accessories-one pipe and two
pipe systems-Design of building drainage.

UNIT-I11:

Sewage characteristics: Sampling and anaysis of waste water-Physical, chemical and
Biological examination-Measurement of BOD & COD- BOD equations.

Treatment of sewage: Primary treatment- Screens-grit chambers- grease traps- floatation-
sedimentation-Design of preliminary and primary treatment units.

UNIT-IV:

Secondary treatment: Aerobic and anaerobic treatment process -comparison.

Suspended growth process. Activated sludge process, principles, Design and operationa
problems, modifications of activated sludge processes, oxidation ponds, aerated lagoons.
Attached Growth process: Trickling FilterssMechanism of impurities removal-classification-
Design -operation and maintenance problems; RBCs, Fluidized bed reactors.

UNIT-V:

Miscellaneous Treatment Methods: Nitrification and Denitrification- Removal of phosphates-
UASB- Membrane reactors- Integrated fixed film reactors. Anaerobic Processes: Septic Tanks,
Imhoff tanks- Working principles and Design-Disposal of septic tank effluent-FAB Reactors



UNIT-VI:

Bio-solids (sudge) management: Characteristics- Handling and treatment of sludge-thickening-
Anagerobic digestion of sludge.

Disposal of sewage: Methods of disposal- Disposa into water bodiess Oxygen sag Curve-
Disposal into sea-disposal on land- Sewage sickness.

Outcomes:
By the end of successful completion of this course, the students will be able to:

Plan and design the sewerage systems.

Characterization of sewage.

Select the appropriate appurtenances in the sewerage systems.
Selection of suitable treatment flow for sewage treatment.

Identify the critical point of pollution in ariver for a specific amount of pollutant disposal
into theriver.

Text Books:

1.

2.

3.

4.

5.

Waste water Engineering Treatment and Reuse, Metcalf & Eddy, Tata McGraw- Hill
edition.

Elements of Environmental Engineering, K.N. Duggal, S.Chand& Company Ltd. New
Delhi, 2012.

Environmenta Engineering, Howard S.Peavy, Donad R. Rowe, Teorge George
Tchobanoglus- Mc-Graw-Hill Book Company, New Delhi, 1985.

Wastewater Treatment for Pollution Control and Reuuse, Soli.JAreivaa, Sham R
Asolekar, Mc-GrawHill, New Delhi; 3rd Edition.

Industrial Water & Wastewater Management, KV SG MuraliKrishna.

Reference Books:

1.

2.
3.

Environmental Engineering-l1: Sewage disposa and Air pollution Engineering, Garg,
S.K.,: Khanna publishers.

Sewage Treatment and Disposal, Dr.P.N.Modi& Sethi.

Environmental Engineering, Ruth F. Weiner and Robin Matthews- 4"Edition Elsevier,
2003.

Environmental Engineering, D. Srinivasan, PHI Learning Pvt., Ltd., , New Delhi,2011.



[l Year -1l Semester

FUNDAMENTALSOF LIQUEFIED NATURAL GAS
(OPEN ELECTIVE)

L earning Objectives:
e Toimpart basic knowledge of LNG and it’s prospective.
To learn different liquefaction technologies of LNG.
To have knowledge on different functional units on receiving terminals
To analyze transportation of LNG and regasification.
To understand HSE of LNG industry.

UNIT-I:
Introduction: Overview of LNG industry: History of LNG industry — Base load LNG —
Developing an LNG Project — World and Indian Scenario — Properties of LNG.

UNIT-II:

Liquefaction Technologies:Propane precooled mixed refrigerant process — Description of Air
products CsMR LNG process — Liquefaction — LNG flash and storage.

Cascade process. Description of Conoco Phillips Optimized Cascade (CPOC) process —
Liquefaction — LNG flash and storage.

Other Liquefaction Processes. Description of Linde MFC LNG process- Precooling and
Liquefied Petroleum Gas (LPG) recovery — Liquefaction and Subcooling- Trends in LNG train
capacity — Strategy for grassroots plant- Offshore LNG production.

UNIT-IIT:

Supporting Functional Units in LNG Plants. Gas pretreatment. Slug catcher — NGL
stabilization column — Acid gas removal unit — Molecular sieve dehydrating unit — Mercury and
sulfur removal unit — NGL recovery — Nitrogen rejection — Helium recovery.

UNIT-IV:

Receiving Terminals. Receiving terminas in India — Main components and description of
marine facilities — Storage capacity — Process descriptions.

Integration with adjacent facilities — Gas inter changeability — Nitrogen injection — Extraction of
C," components.

UNIT-V:

LNG Shipping Industry & Major Equipment in LNG Industry:LNG Shipping Industry:
LNG fleet — Types of LNG ships — Moss — Membrane — prismatic; Cargo measurement and
calculations.

Maor equipment in LNG industry — Cryogenic heat exchangers: Spird — Wound heat
exchangers — Plate &fin heat exchangers — Cold boxes; Centrifugal compressors — Axia
compressors — Reciprocating compressors;, LNG pumps and liquid expanders — Loading Arms
and gas turbines.



UNIT-VI:

Vaporizers. Submerged combustion vaporizerss Open rack vaporizers — Shell and tube
vaporizers. direct heating with seawater, and indirect heating with seawater.Ambient air
vaporizers. Direct heating with ambient air — Indirect heating with ambient air.;LNG tanks.
Safety, Security and Environmental Issues: Safety design of LNG facilities — Security issues
for the LNG industry — Environmental issues — Risk based analysis of an LNG plant.

Outcomes:
Upon successful completion of this course, the student will be able to:
e Have good knowledge on LNG process.
e (lassify different liquefaction techniques.
e Understand different unitsin LNG processing and transportation.
e Have knowledge associated with safety aspects of LNG.

Text Book:
1. LNG: Basics of Liquefied Natural Gas, 1¥Edition, Stanley Huang, Hwa Chiu and Doug
Elliot, PETEX, 2007.
(https://ceonline.austin.utexas.edu/petexonline/file.php/1/ebook _demos/Ing/HTML/index.
html.)

Reference Books:
1. Marine Transportation of LNG (Liquefied) and Related Products, Richard G. Wooler,
Gornell Marine Press, 1975.
2. Marine Transportation of Liquefied Natural Gas, Robert P Curt, Timothy D. Delaney,
National Maritime Research Centre, 1973.
3. Natural Gas by Sea: The Development of a New Technology, Roger Rooks, Wither by,

1993.

4. Natural Gas: Production, Processing and Transport, AlexandreRojey, Editions OPHRY'S,
1997.

5. LNG: A Nontechnica Guide, Michael D’ Tusiani, Gordon Shearer PennWell Books,
2007.

6. Natural Gas Transportation, Storage and Use, Mark Fennell Amazon Digital Services,
Inc., 2011.

Liquefied Natural Gas, Walter Lowenstein Lom, Wiley 1974,

Liquefied Natural Gas, C. H. Gatton, Noyes, 1967.

Liquefied Gas Handling Principles on Ships and in Terminals, 3 Edition, McGuire and
White, Witherby Publishers, 2000.

© N



1l Year -1l Semester

COMPUTATIONAL FLUID DYNAMICS
(OPEN ELECTIVE)

L earning Objectives:

e Understanding the governing equations of fluid dynamics and the difference between
conservation and non-conservations form of equations.

e Various methods available for solutions of partial differential equations.

e Useof boundary conditions for solutions of these equations.

e Understanding the role of finite elemental methods for solutions of fluid dynamics
problems.

e Understanding the concept of stability.

e Understanding various software’ s available for solving fluid dynamics problems.

UNIT-I:
Basic Philosophy of CFD: Governing equations of Fluid Dynamics, Incompressible Inviscid
flows sources and vortex panel methods.

UNIT-I1:

Mathematical properties of fluid dynamic equations — Discretization of partial differential
equations, Courant-Friedrichs-Lewy (CFL) condition: Stability of numerical solution of simple
convection equation for one-dimensional flows, Introduction to Finite-Difference and Finite-
Volume methods.

UNIT-III:
Transformations and Grids, Explicit finite Differential methods — Some selected applications to
Inviscid and viscous flows.

UNIT-1V:
Boundary layer equations and methods of solution.

UNIT-V:
Implicit time dependent methods for Inviscid and viscous compressible flows, with a discussion
of the concept of Numerical dissipation.

UNIT-VI:

Introduction to finite element methods in computational fluid dynamics — Weighted residual
formulation — Weak formulation — Piece wise defined shape functions — Numerical integration —
Partial construction of aweak formulation — Examples.



Outcomes:
The students will be able to:
e Useof finite difference method and finite volume method for practical applications.
e Use of softwaretools available for arriving at some problems of interest.
e Distinguish different flow regimes while performing numerical analysis.
e Useof source and vortex panel method of inviscid flow to practical problems.
e Arriveat pressure and flow distribution for complicated flow systems..

Text Books:
1. Computational Fluid Dynamics. An Introduction, John F. Wendt, John David Anderson,
Springer, 2009.
2. Computational Fluid Dynamics — The Basics with Applications (1-5 Chapters), John
D.Anderson, Jr., McGraw — Hill, Inc., New Y ork, 1995.

Reference Books:
1. Numerical Heat Transfer and Fluid flow, S.V. Patankar, Taylor & Francis, 1980.
2. An Introduction to Computational Fluid Dynamics. The Finite Volume Method,

Versteeg, H.K., and MalalasekeraW., 2Nd Edition, Prentice Hall, 2007.

3. Computational Fluid Flow and Heat Transfer, Murdidhar, K. Sundargan, T.,
NarosaPublishing House, 1995.



1l Year -1l Semester

DRILLING SIMULATION LAB

L earning Objectives:

Drilling simulation lab familiarizes student not only the normal drilling operations but
also abnormal conditions in drilling.

The student can get acquaintance with the drilling operations preventing abnormal
conditions like Wall kicks, Blowouts, Mud |osses etc.

The student can have the knowledge how to handle the BOP, Panels, Choke manifold,
Remote panel etc., in case of any emergency situation.

Drilling ssimulation lab covers al abnormal drilling operations that help the student to
have total knowledge of the drilling in live conditions.

The following experiments are to be carried out using a drilling simulator:

1.

2.

3.

5.

6.

Familiarization and line-up of operational components — I: Sand pipe manifold, draw
work console, drilling console.

Familiarization and line-up of operational components — Il: Blow out preventer
(BOP) panel, choke manifold, remote panel.

Operation of major components. Mud pumps, operating slow circulation rate,
operating the rotary table, pulling weight on bit running in and pulling out of hole, remote
choke panel operating.

Kick identifications and well shut in procedures: Setting flow alarms (deviation mud
volume), setting flow alarms for return mud volume, identifying kick warning signs,
Utilizing shut in procedures to kill well, well control computations.

Studies on the effect of weight on drill bit and rotary speed on the rate of penetration and
wear of the bit.

Studies on the effect of mud density and flow rate on the penetration and wear of the bit.

Outcomes:
The student will be able to:

Familiarizewith abnormal drilling operations and handle any drilling situation without
any panic.

Be conversant with the BOP, control panel, remote control panel etc.

To identify the abnormal activities much in advance and plan to prevent the Kick,
Blowout etc.

Become a very good drilling engineer by improving the rate of drilling even in critical
conditions.



1l Year -1l Semester

PETROLEUM ANALYSISLAB

L earning Objectives:

e The objective of the petroleum analysis lab is to determine the physical and transport
properties like Reid vapor pressure, Viscosity, Smoke point, Flash point & Fire point,
Aniline point, Cloud & Pour point, Softening point, Calorific value, Water content of
different petroleum products by conducting laboratory experiments using different
apparatus and to determine the distillation characteristics of petroleum products.

List of Experiments:

Determination of Distillation characteristics of Crude Oil, Gasoline, Diesel and Kerosene.
Determination of Reid VVapor Pressure of Crude oil & Gasoline.

Determination of Viscosity of Diesel and Transformer ails.

Determination of Smoke Point of Kerosene.

Determination of Carbon Residue of petroleum ails.

Determination of Flash & Fire points of gasoline, kerosene and other products.
Estimation of Water content in petroleum products.

Estimation of Calorific value of solid, liquid and gaseous fuels.

Determination of Aniline point of Gasoline and Diesel ail.

10 Determination of Softening point of bitumen.

11. Determination of Cloud & Pour Points of petroleum products.

12. Detection of Corrosiveness of petroleum products

CoNo~wWNPE

Outcomes:
e The students will be able to handle various apparatus/equipment in determining the
physical and transport properties of different petroleum products and also will be able to
analyze the various products of petroleum components.



[l Year -1l Semester

PETROLEUM RESERVOIR ENGINEERNG LAB

L earning Objectives:

The students are made to understand experimental determinations of reservoir (Oil as
well as gas) properties such as Porosity, Absolute & Relative permeability, Capillary
pressure, Fluid properties like Density, Viscosity and Surface tension etc.

List of Experiments:

1. Determination of effective porosity by gas expansion method.
Equipment: Helium Porosimeter (Nitrogen gas can be used in place of helium).

2. Determination of porosity and pore size distribution by mercury injection.
Equipment: Mercury Porosimeter.

3. Measurement of surface tension & interfacial tension with the ring Tensiometer.
Equipment: Tensiometer.

4. Determination of fluid density using Pycnometer and hydrometer methods.
Equipment: Pycnometer and hydrometer.

5. Liquid viscosity measurement using capillary tube viscometer (Ostwald type).
Equipment: Capillary tube viscometer.

6. Determination of capillary pressure of reservoir rock (core) using porous plate method.
Equipment: Capillary pressure cell.

7. Measurement of contact angle (between oil, water and solid surface) using imaging
method.
Equipment: The image system set-up.

8. Measurement of air permeability.
Equipment: Constant head Permeameter with the Hassler cell.

9. Absolute permeability measurement of water.
Equipment: The Darcy apparatus.

10. Determination of relative permeability of oil-water using unsteady state method.
Equipment: Relative permeability apparatus.

11. Determination of relative permeability of gas-oil using unsteady state method.
Equipment: Relative permeability apparatus.

Outcomes:

The students will become conversant in experimental procedures to acquire process,
analyze and interpret the reservoir and reservoir fluid data.
This laboratory work makes the students to become good reservoir engineers.



[l Year -1l Semester

SUMMER INTERNSHIP
(4-6 WEEK S)

Every Student should undergo summer training (summer internshipprogram) in a petroleum oil

& gas producing industry/ petroleummachinery manufacturing industry for 4-6 weeks and
submit areport.

L earning Objectives:
The student is guided (through the Industry representative) to learn the foll owing aspects:

Application of the engineering skills, learned in class room, in real world.

Working as a team to deliver the results along with senior engineering professionals,
technicians, managers etc.

Work safely in industrial environment.
Result oriented approach in plant operation, troubleshooting and engineering work.

Present and / or report the work / project outcomes to various disciplines, departments &
interest groups with confidence.

Outcomes:
The student shall be able to independently carryout the following tasks:

Work safely in Industrial environment.

Work with various interest groups, disciplines, professionals, managers, technicians etc.
Polish the engineering skills by applying the knowledge in day-to-day operation, trouble-
shooting and minor-modifications.

Building relations with University and Industry that will help mutual cooperation over
long-term.



[l Year -1l Semester

MC
MINI PROJECT-II

L earning Objectives:
e Todevelop innovative and origina ideas
e To promote team work

Three / four member teams will be formed to carry out the mini project which is a mandatory
courses. Under the guidance of an instructor / faculty, each team is given a project in the
following subjects at the beginning of 11 Semester of |11 year of the 4 — year B. Tech. Program.

Drilling Technology, Well Completions, Petroleum Production Engineering, Petroleum
Reservoir Engineering.

The project involves process and mechanical design caculations of an equipment /
process/system and constructing a working model based on the above calculations. Finaly a
report will be submitted in a standard format along with the model. The model and report will be
assessed by the concerned instructor / faculty for the completion of the mini project —1.

Outcomes:
After successful completion of the mini project, students will be able to:

e Practice acquired knowledge within the chosen area of technology for project
devel opment.

e |dentify, discuss and justify the technical aspects of the chosen project with a
comprehensive and systematic approach.

e Work asanindividua or in ateam in development of technical projects.

e Communicate and report effectively project related activities and findings.



IV Year -1 Semester

INTEGRATED ASSET MANAGEMENT

L earning Objectives:

e The students will learn the genera principles of asset management, integrated petroleum,
reservoir management and integrated oil & gas asset management.

e Introduces the student to the processes and modeling paradigms needed to develop the
skillsto increase reservoir output, profitability and decrease speculation.

e Develop references to recognize the technical diversity of modern reservoir management
teams.

e Develop an overview of reservoir management, fluids, geologica principles used to
characterization and two key reservoir parameters.

e Expose to modeling tools and additional exercises are included on a companion website.

e Seamlessly brings together concepts and terminology, creating an interdisciplinary
approach for solving everyday problems.

UNIT-I:
Asset Management: The corporate dimension — Data gathering — Interpreting the main data.

UNIT-II:

Developing a decision making frame work: Populating asset management plans — Creating a
strategic outline and business case for investment — The corporate asset management plan;
Developing an integrated asset management and capital planning system: Overview.

UNIT-I1:
Reservoir management concepts — Reservoir management process — Data acquisition, analysis
and management.

UNIT-IV:
Reservoir performance anaysis and forecast — Reservoir management economics — Reservoir
management case studies.

UNIT-V:

Industrial asset management strategies for the oil and gas sector: Over view of Onshore and
Offshore assets — Integration and optimization methodology — A case study in OPEX of the
assets — Evaluation of asset performance.

UNIT-VI:
An asset management model — Typica oil field workflow — Workflows for asset management —
An automated approach to data quality management — Change management.



Outcomes:
The students will be able to:

e Understand the working principles of an oil and gas asset management.
e Optimize the functions of each segment of an asset.

e Understand the concepts & terminology and develop an interdisciplinary approach for
solving everyday problems.

Text Books:

1. A guideto Asset Management and Capital Planning in Local authorities, CIPFA, 2008.

2. The Big Picture: Integrated Asset Management Cedric Bouleau et a, Oil field Review,
2007/2008.

3. Integrated Petroleum Reservoir Management, A team approach, AbdusSatter and
GaneshC. Thakur, Pennwell Books, Tulsa, 1994.

4. Integrated Reservoir Asset Management: Principles and Best Practices: Fanchi John R
Fanchi, Ph.D, Publisher: Elsevier Science, Imprint-Gulf Professional Publishing, 2010.
(SBN-10-012382088X; SBN-13-9780123820884).



IV Year -1 Semester

PETROLEUM RESERVOIR ENGINEERING-II

L earning Objectives:

e To make the students learn fundamentals as well as advanced topics in reservoir
engineering like The constant terminal rate solution and its applications to oil well
testing, gas well testing, natural water influx, immiscible displacement, material balance
of unconventional gas reservoir, coal bed methane, tight gas reservoirs, gas hydrates.

UNIT-I:

The constant terminal rate solution of the radial diffusivity equation and its application to
oil well testing: The constant terminal rate solution — Transient, semi steady state and steady
state flow conditions — Dimensionless variables — Genera theory of well testing — The Mathews,
Brons, Hazebroek pressure build up theory - Pressure build up analysis techniques — Multi Rate
Drawdown testing — The effects of partial well completion — After flow analysis.

UNIT-I1:

Gas well testing: Linearization and solution of the basic differential equation for the radial flow
of area gas— The Russel, Goodrich et. a. Solution technique — The Al Hussainy, Ramey Craw-
ford solution techniques — Non-Darcy flow — Determination of the non- Darcy coefficient F -
The constant terminal rate solution for the flow of areal gas— General theory of gas well testing
— Multi rate testing of gaswells.

UNIT-III:

Pressure build up testing of gas wells : Pressure build up analysis in solution gas drive
reservoirs-Anaysis of well tests using type curves- Interference and Pulse Tests - Fow after
flow tests in gas wells- Isochronal & modified isochronal tests- Use of pseudo pressure in gas
well test analysis- Injection Well Testing.

UNIT-IV:

Natural water influx: The unsteady state water influx theory of Hurst and Van Everdingen and
its application in history matching — The approximate water influx theory of Fetkovich for finite
aquifers predicting the amount of water influx — Application of influx calculation techniques to
steam soaking.

UNIT-V:

Immiscible displacement: Physical assumptions and their implication — The fractional flow
equation — Buckley-Leverette one dimensiona displacement — Oil recovery calculation —
Displacement under segregated flow conditions — Allowance for the effect of finite capillary
transition zone in displacement cal cul ations — Displacement in stratified reservoir.

UNIT-VI:

Unconventional Gas Reservoirs. Material balance equation for conventional and
unconventional gas reservoirs- Coa bed methane - Tight gas reservoirs - Gas hydrates - Shallow
gas reservoirs.



Outcomes:
The students will be able to:

Carry out the interpretation of Well Test Data.

Estimate the reserves of various sands of the reservoir along with water production.
Calculate the formation damage and water in flux, according he can recommend proper
stimulation jobs.

e Learn the advanced topics like Coal bed methane and Gas hydrates.
e Recommend for tight gas reservoirs with proper hydrofracturing.
e Learn how to acquire the data through well testing in dynamic and closed conditions.
e Estimate the long term profiles of the reservoirs.
Text Books: "
1. Fundamentals of Reservoir Engineering, L.P. Dake, Elsevier Science, 1978 (17 Impression
1998).
2. Advanced Reservoir Engineering, Tarek Ahmed and Paul D. McKinney, Gulf Professional
Publishing, Elsevier, 2005.
3. B. C. Craft — M. Hawkins, Ronald E. Terry & J. Brandon Rogers, 3" revised Edition,
Prentice Hall, New Y ork, 2014.
Reference Books: ;
1. Reservoir Engineering Handbook, Tarek Ahmed, 3’ Edition, Gulf Professional Publishing,
2006.
2. Petroleum Engineering: Principles and Practice, J.S Archer & C.G. Wall, Graham
& Trotman Inc. 1986.
3. Basic Reservoir Engineering, Rene Cosse, Editions Technip, 1993.
4. Petroleum Reservoir Engineering, James W Amyx, Daniel M. Bass Jr., Robert L. Whiting,

McGraw Hill, 1960.



IV Year -1 Semester

SURFACE PRODUCTION OPERATIONS

L earning objectives:
e Operate and maintain the surface equipment installed in GGS/GCS.
e Smooth operation of equipment with minimum manpower and handling more crude
oil/gas.
Priority to safety operations so that free of even minor accidents.
Have the knowledge of various Acts of safety and environmental protection.
Understand modes of transportation types of storage.
Distribution & Custody transfer.
Pressure maintenance & Reservoir performance monitoring.

UNIT-I:

Production facilities. Various types of facilities Controlling the process-Basic system
configuration design & selection of facilities: Wellhead and manifold- Separation-Initia
separation pressure- Stage Separation, Selection of Stages, Process flow sheets, P&IDs,
monitoring well performance testing & optimization of flow.

UNIT-I1:

Two phase liquid and gas separation: Functional sections of a gas-liquid separator- Inlet
diverter section- Liquid collection section- Gravity settling section- Mist extractor section-
Equipment description of different separators- Scrubbers- Slug catchers- Selection
considerations- Vessel internals- Mist extractors- Potential operating problems.

Three phase oil, gas and water separation: Equipment description- Horizontal separators-
Derivation of equation- Free-water knockout- Flow splitter- Horizontal three-phase separator
with a liquid “Boot”-Vertical separator- Selection considerations- Vessd internals- Coalescing
plates- Turbulent flow coalesces and potential operating problems.

UNIT-III:

Crude oil treating: Equipment description of various treaters and heaters- Indirect and fired
heaters Heater sizing- Vertica heater-treaters- Coalescing media- Horizontal heater treaters-
Electrostatic heater-treaters- Oil dehydrators- Emulsion treating theory Agitation- Emulsifying
agents- Demulsifies- Field optimization- Emulsion treating methods- General considerations-
Chemical addition- Amount of chemical- Bottletest considerations- Chemical selection.

Oil desalting systems: Oil desalting systems-Equipment description of desalterss Mixing
equipment- Process description- Single stage desalting- Two stage desalting; Monitoring of oil
quality.

UNIT-IV:

Storage facilities, measurements custody transfer marketing- transportation modes & dispatch.
Gas dehydration compression measurements custody transfer marketing- transportation dispatch.
Fire protection systems for tank farm pumping /compressor stations.



UNIT-V:

Produced water treating systems. Characteristics of produced water-Sand and other suspended
solids- Dissolved gases- Oil in water emulsions- Dissolved oil concentrations- Dispersed oil-
Toxicants- Gravity separation- Coalescence- Dispersion- Flotation- Filtration- Equipment
description-Retention time and performance considerations-Design of produced water treating
systems.Disposal standards- Disposal methods-Offshore & Onshore operations.

UNIT-VI:
Water injection facilities, Sources of water, Treatment system, Pumping, Chemical dosing,
Identification wells, Patterns of injections well performance monitoring reservoir monitoring.

Outcomes:
The students can:

Do the efficient separation of oil and gas.

Maintain the quality of oil, required by the refineries.

Work on the various control systems fitted on the separators/heater-treaters, so that
smooth operation of GGS/GCS can be maintained.

Figure out the crude oil emulsions produced from various wells and he can treat such
crudes to the required oil quality.

Work with various safety systems fitted from well to the surface equipment’s storage,
pumping stations and he can ensure accident free operation till the ail is supplied to
refiners and gas to consumers.

Perceive the treatment of produced water and disposal of the same as per the norms laid
by regulatory authorities

Carry out pressure maintenance & monitoring of reservoir performance to improve
recovery.

Text Books:

1.

2.

Petroleum and Gas Field Processing, H.K.Abdel-Aa and Mohamed Aggour and M.A.
Fahim, Marcel Dekkar Inc., 2003.

Surface Production Operations, Ken Arnold & Maurice Stewart, Vol. 1 & 2, 3rd Edition,
Gulf Professional Publishing, 2008.



IV Year -1 Semester

OIL & GASPROCESSING PLANT DESIGN

L earning Objectives:

e The students are made to learn the design of al types of separators, pumps &
compressors, heat exchangers, oil treaters, desalters, gas treating systems, different types
of valves and flaring systems

e |mparting knowledge on material of construction and mechanical design of the petroleum
equipment.

UNIT-I:

Design principles and sizing of gas-oil separators. Principles of phase separators- Sizing of
vertical & horizontal two-phase and three phase separators- Optimum pressure - Design of single
and multistage flash vaporization equipment- Materials of construction and mechanical design of
separators.

UNIT-II:
Fluid Flow equipment Design: Basic concepts of fluid handling equipment & design-Pumps -
Compressors - Blowers.

UNIT-III:

Design of principles and sizing of heat exchangers. Process design of Shell & Tube heat
exchangers -Double pipe heat exchangers- Plate and frame heat exchangers- Air cooled heat
exchangers- Heat recovery units- Fired heaters- Materials of construction & mechanical design
of heat exchangers.

UNIT-1V:

Design principles and sizing crude oil treaters: Sizing horizontal and vertical treaters- Design
of LTX unitsand line treaters- Materia of construction and mechanical design.

Design of principles and sizing of crude desalting equipment - Design principles and sizing of
equipment for produce water treatment and disposal.

UNIT-V:

Design principles and sizing of acid gastreating system design: Design of iron sponge units -
Design of H,S and CO, absorbers and strippers using amine solutions — Design of rich/lean
amine exchanger- Design of amine cooler- Material of construction- Mechanical design.

Process design of glycol and solid bed dehydration systems-Materials of construction &
mechanical design.

UNIT-VI:
Design principles and sizing of pressure relief valves, vents, other relieving devices- Selection
criteria- Location- Maintenance- Design of flaring systems.



Outcomes:
The students will be able to:
e Design of al types of separators, pumps & compressors, heat exchangers, oil-treaters, de

salters, gas treating systems, different types of valves and flaring systems with necessary
details.

e Specify the material of construction for the petroleum equipment.

e Carry out the mechanical design of the petroleum equipment.

Text Books:
1. Petroleum and Gas Field Processing, H.K. Abdel- Aal, Mohamed Aggover, M.A. Fahim,
Marcel Dekkar Inc., 2003.
2. Surface Production Operations, Ken Arnold, Maurice Stewart, Butterworth Heinemann,
Vol 1& 2, 1999.

Reference Book:
1. Engineering Data Book, 12" Edition (Electronic), FPS Version, Volume | & II, Gas

Processers Suppliers Association (GPSA), 2005.



IV Year -1 Semester

NATURAL GASHYDRATES
(ELECTIVE-I)

L earning Objectives:
This course is designed to introduce a basic study of natural gas hydrates and its properties. The
student will be imparted the knowledge of:

e Overview of NGH and classification of NGH.

e Hydrate formation by using different methods.

e Exhibiting hydrate formation and dehydration processes.
e Different physical and chemical properties of NGH.

e Deactivating the hydrates using heat and pressure.

UNIT-I:

Introduction: Overview of natural gas hydrates- Natural gas- Water molecule- Hydrates- Water
and natural gas- Free-Water- Heavy water- Units.

Hydrate types and formers: Type | hydrates- Type |l hydrates- Size of the guest molecule- n-
Butane- Other hydrocarbons and non-hydrocarbon molecules- Chemical properties of potential
guests- Liquid hydrate formers- Type H hydratess Hydrate forming conditions- Pressure-
Temperature- Composition- Other hydrate formers- Mixtures- Examples.

UNIT-I1:

Hydrate formation hand calculation methods: Gas gravity method- K-Factor method- Baillie-
Wichert method- Comments on these methods- Exampiles.

Hydrate formation computer methods. Phase equilibrium- Van der Waals and Platteeuw-
Parrish and Prausnitz-Ng and Robinson methods- Calculations- Commercia software packages-
Accuracy of these programs- Dehydration- Examples.

UNIT-I11:

Inhibiting hydrate formation with chemicals: Freezing point depression- Hammer-Schmidt
equation- Nielsen-Bucklin equation- New method- Brine solutionss Comment on the simple
methods- Advanced calculation methods- Inhibitor vaporization- Comment on injection rates-
Kinetic inhibitors- Examples.

Dehydration of natural gas: Water content specification-Glycol dehydration- Molecular sieves-
Refrigeration- Examples.

UNIT-1V:
Combating hydrates using heat and pressure: Use of heat- Heat loss from a buried pipeline-
Line heater deign- Two-Phase heater transfer- Depressurization- Melting a plug with heat-
Examples.

UNIT-V:

Physical properties of hydrates. Molar mass - Density- Enthalpy of fusion- Heat capacity-
Thermal conductivity- Mechanical properties- Volume of gas in hydrate- Ice versus hydrate-
Examples.

Phase diagrams. Phase rule- Comments about phases- Single component systems- Binary
systems- Phase behavior below 0°C- Multicomponent systems- Examples.



UNIT-VI:
Water content of natural gas: Equilibrium with liquid water- Equilibrium with solids-

Examples.

Outcomes:
After successful completion of the course the students will be able to:

Have good knowledge in dealing with NGH.

Mode different forms of hydrate formation using both hand calculations and computer
methods.

Understand different properties of NGH.

Design line heaters for effective transportation.

Have knowledge of different equilibriums of liquid water and solids with natural gas.
Understand the challenges of NGH.

Text Books:

1.

2.

Natural Gas Hydrates:. A Guide for Engineers, John J. Carroll, Gulf Professional
Publishers, 2003.

Clathrate Hydrates of Natural Gases, E. Dendy Sloan, Jr., C. Koh, 3“Edition, CRC Press,
2007.

Reference Book:
1. Natura Gas Hydrates in Flow Assurance, E. Dendy Sloan, C. Koh, A. K. Sum, A. L.

Ballard, J. Creek, M. Eaton, N. McMullen, T. Palermo, G. Shoup and L. Talley, Elsevier,
2010.



IV Year -1 Semester

PIPELINE ENGINEERING
(ELECTIVE-I)

L earning Objectives:

e Operations and maintenance of flow lines or trunk pipe lines.
Understanding of well fluids for proper designing of flow lines/trunk pipe lines.
Obtaining the permissions to laying of pipe line as per the State/DGM S regulations.
Operation and maintenance of gas compressors.
Handling of flammable fluids like gas, oil condensate to check the accident free
operation.
e Protection from internal/external corrosion of pipe lines by suitable methods.

UNIT-I:

Elements of pipeline design: Fluid properties — Environment - Effects of pressure and
temperature - Supply/Demand scenario - Route selection - Codes and standards - Environmental
and hydrological considerations — Economics - Materials/Construction — Operation - Pipeline
protection - Pipeline integrity monitoring.

Pipeline route selection, survey and geotechnical guidelines:Introduction - Preliminary route
selection - Key factors for route selection - Engineering survey - Legal survey - Construction /
As-built survey - Geotechnical design.

UNIT-II:

Natural gas transmission:General flow equation — Steady state - Impact of gas molecular
weight and compressibility factor on flow capacity - Flow regimes - Widely used steady-state
flow equations — Summary of the impact of different gas and pipeline parameters on the gas flow
efficiency — Pressure drop calculation for pipeline in series and parallel — Pipeline gas velocity —
Erosional velocity — Optimum pressure drop for design purposes — Pipeline packing —
Determining gas leakage using pressure drop method — Wall thickness/pipe grade — Temperature
profile — Optimization process — Gas transmission solved problems.

UNIT-I1:

Gas compression:Types of compressors — Compressor drivers — Compressor station
configuration — Thermodynamics of isotherma and adiabatic gas compression — Temperature
change in adiabatic gas compression — Thermodynamics of polytropic gas compression — Gas
compressors in series — Centrifugal compressor horsepower — Enthalpy / Entropy charts (Mollier
diagram) — Centrifugal compressor performance curve- Reciprocation compressors.

Coolers : Gas coolers — Air-cooled heat exchangers —Heat transfer equations for coolers — Fan
air mass flow rate — Required fan power — Gas pressure drop in coolers — Iterative procedure for
calculations based on unknown T».

UNIT-IV:

Liquid flow and pumps:.Fully developed laminar flow in a pipe — Turbulent flow — Centrifugal
pumps — Retrofitting for centrifugal pumps (Radial-flow) — Pump station control — Pump station
piping design.

Transient flow in liquid and gas pipelines:Purpose of transient analysis — Theoretical
fundamental's and transient solution technique — Applications — Computer applications.



UNIT-V:

Pipeline mechanical design:Codes and standards — Location classification — Pipeline design
formula — Expansion and flexibility — Joint design for pipes of unequal wall thickness — Value
assemblies — Scraper traps — Buoyancy control — Crossings — Depth of cover — Aerial markings —
Warning signs.

Pipeline construction: Construction — Commissioning.

UNIT-VI:

Materials selection: Elements of design — Materials designation standards.

Pipeline protection, Instrumentation and Pigging: Pipeline coating — Cathodic protection —
Cathodic protection calculations for land pipelines — Internal corrosion — Flow meters and their
calibration — Sensors— Pigs.

Outcomes:
The students will be able to:
e Becomeaspecialist in pipeline designing and pipe line maintenance.
e Repair and maintenance of pipeline in short time to avoid production loss.
e Plan for suitable corrosion protection methods to improve the life of the pipeline.
e Beagood public relations officer to deal with public in acquiring the land & aso during
repair & maintenance operations.

Text Books:
1. Pipeline Design and Construction: A Practical Approach, M. Mahitpour, H. Golshan and

M.A. Murray, 2ndEditi on, ASME Press, 2007.
2. Pipeline Engineering, Henry Liu, Lewis Publishers (CRC Press), 2003.

Reference Books:
1. Piping Calculation Manual, E. ShashiMenon, McGraw-Hill, 2004.
2. Piping and Pipeline Engineering: Design, Construction, Maintenance Integrity and
Repair, George A. Antaki, CRC Press, 2003.
3. Pipeline Planning and Construction Field Manual, E. ShashiMenon, Gulf Professional
Publishing, 2011.
Pipeline Rules of Thumb Handbook, E. W. McAllister, 7th Edition, 2009.
Liquid Pipeline Hydraulics, E. ShashiMenon, Mareel Dekker, Inc., 2004.
Gas Pipeline Hydraulics, E. ShashiMenon, Taylor & Francis, 2005.

SR CLIF o



IV Year -1 Semester

HORIZONTAL WELL TECHNOLOGY
(ELECTIVE-I)

L earning Objectives:
This course introduces fundamentals of horizontal wells by dealing with reservoir and production
characteristics of horizontal wells and respective challenges.
The students will be able to:
e Understand the basics of horizontal wells and its reservoir properties.

¢ Have knowledge of different types of horizontal wells.

e Differentiate between horizontal and vertical fractured wells.

e Understand the testing and flow performance using different equations.

e Gain knowledge on critical rates of flow and challenges during different rates of flow like
gas and water coning.

UNIT-I:
Overview of horizontal well technology: Introduction- Limitations of horizontal wells-
Horizontal well applications- Drilling techniques- Horizontal well length based upon drilling
techniques and drainage area limitations- Completion techniques.
Reservoir engineering concepts: Skin factor- Skin damage for horizontal wells- Effective
wellboreradiusr’ - Productivity index, f- Flow regimes- Influence of areal anisotropy.

w

UNIT-I1:

Steady-state solutions. Steady-state productivity of horizontal wells- Effective wellbore radius
of a horizontal well- Productivity of slant wells- Comparison of slant well and horizontal well
productivities- Formation damage in horizontal wells- Field histories.

Influence of well eccentricity: Introduction- Influence of well eccentricity- Drilling several
wells- Horizontal wells at different elevations.

UNIT-I11:

Comparison of horizontal and fractured vertical wells: Vertical well stimulation- Types of
fractures- Comparison of horizontal wells and finite conductivity fractures- Horizontal wells in
fractured reservoirs- Fractured horizontal wells.

UNIT-IV:

Transient well testing: Introduction-Mathematical solutions and their practical implications-
Generaized flow regimes- Pressure response- Detailed well testing flow regimes- Pressure
directivities- Wellbore storage effects- Practical Considerations.

UNIT-V:

Pseudo-steady state flow: Generalized pseudo-steady state equation for vertical wells- Shape
factors for vertical wells- Shape factors for fractured vertical wells- Shape factors of horizontal
wells- Horizontal well pseudo-steady state productivity calculations- Inflow performance of
partially open horizontal wells- Inflow performance relationship (IPR) for horizontal wells in



solution gas-drive reservoirs- Predicting horizontal well performance in solution gas-drive
reservoirs.

UNIT-VI:

Water and gas coning in vertical and horizontal wells: Critical rate definition- Vertical well
critical rate correlations- Critical rate by production testing- Decline curve anaysiss Water
breakthrough in vertical wells- Vertical well post-water breakthrough behavior- Characteristics
of water cut versus recovery factor plots- Water and gas coning in horizontal wells- Horizontal
well breakthrough time in a bottom- Critical rate for horizontal well in edge-water drive reservoir
practical considerations.

Outcomes:
After successful completion of this course, the students will be able to:
e Havean overview of horizontal well technologies.

e Perform flow performance calculations of horizontal wells.

e Perform mathematical solutionsto transient well testing for different flow regimes.
e Solvechallengesfor different flow rates.

e Design ahorizonta well.

Text Book:
1. Horizontal Well Technology, S. D. Joshi, PennWell Publishing Company, 1991.

Reference Book:
1. Horizontal Wells: Formation Evaluation, Drilling and Production Including Heavy Oil
Recovery, Roberto Aguilera, G. M. Cordell, G. W. Nicholl, J. S. Artindete, M. C. Ng.,
Gulf Publishing Co., 1991.



IV Year -1 Semester

COAL BED METHANE ENGINEERING
(ELECTIVE-I1)

L earning Objectives:
This course introduces the student the basics of coal bed methane by giving an overview of
reservoir, drilling, production.
This course makes the studentsto:
e Haveoverview of scenario of CBM.
Have knowledge on the geology of coal.
Deal with basic principles of sorption and isotherms.
Analyze reservoir characterizes of CBM.
Have basic idea of completions and driving of CBM reservoirs.
Understand the hydrofrac job for coal seams.
Learn in dealing with water from production and disposal.

UNIT-I:
Introduction: Overview of coal bed methane (CBM) in India — CBM vs Conventional
Reservoirs.

UNIT-II:
Geological influences on coat formation of coals — Coa chemistry — Significance of rank — Cleat
system and natural fracturing.

UNIT-I1:
Sor ption:Principles of Adsorption-The Isotherm construction-CH 4 retention by coa seams-CH 4

content determination in coal seams-The isotherm for recovery prediction-Model of the micro-
pores-coal sorption of other molecular species.

UNIT-I1V:
Reservoir Analysis:Coa as a reservoir-Permeability-Porosity-Gas flow-Reserve analysis-Well
spacing and drainage area-Enhanced recovery.

UNIT-V:

Well Construction:Drilling-Cementing.

Formation Evaluations, Logging:Borehole environment-Tool measurement response in coal-wire
line log evaluation of CBM wells-Gas-In-Place calculations-Recovery factor-Drainage area
calculations-Coal permeability/Cleating-Natural fracturing and stress orientation-Mechanical
rock propertiesin CBM evaluation.

Completions:Open hole completions-Open hole cavitation process, Cased hole completions-
Multi zone entry in cased hole.



UNIT-VI:

Hydraulic fracturing of coal seams:Need for fracturing coals-Unique problems in fracturing
coas-Types of fracturing fluids for coal-1n situ conditions-Visual observation of fractures.
Water production and disposal:Water production rates from methane wells-Chemical content-
Environmental regulations-Water disposal techniques-Economics of coal bed methane recovery.

Outcomes:
By successful completion of this course, the students will be able to:
e Master the fundamentals of coal bed methane.

e Construct different isotherms.
e FEvauate different logs for CBM reservoirs.
e Have good knowledge on water disposal techniques and environmental laws.
e Understand reservoir drilling and production of CBM.
e DesignaCBM well.
Text Books:
1. Coa Bed Methane: Principles and Practice, R. E. Rogers, 3rd Edition, Prentice Hall,
1994.
2. Coal Bed Methane, Robert A. Lamarre, American Association of Petroleum Geologists,
2008.
Reference Books:
1. Fundamentals of Coal Bed Methane Reservoir Engineering, John Seidle, Pennwell
Corp., 2011.

2. Coa Bed Methane, Society of Petroleum, 1992.
3. A Guideto Coa Bed Methane Operations, B. A. Hollub, Society of Petroleum, 1992.



IV Year -1 Semester

OFFSHORE ENGINEERING
(ELECTIVE-I1)

L earning Objectives:
e [ntroduce different types of deep water offshore structures and challenges.
e Introduce concept of wave theory for linearwaves.
e Estimation of wave loads on small bodies.
e Estimation of different types of loads on offshore structures such as gravity, wind, wave
and current loads.
e Detalled design of fixed offshore structures.
e Concepts of floating structures.
e Fundamental aspects of semisubmersible, TLP, spar and installation methodol ogies.

UNIT-I:

Overview of offshore structures: Introduction- Deepwater challenges- Functions of offshore
structures- Offshore structure configurations- Bottom-Supported fixed structures- Compliant
structures- Floating structures- Classification societies and industry standard groups.

Novel and small field offshore structures. Introduction- Overview of oil and gas field
developments- Technical basis for devel oping novel offshore structures- Other considerations for
developing novel offshore structuress Novel field development systems- Future field
devel opment options.

UNIT-I1:
Ocean environment: Introduction- Ocean water properties- Airy’sWave theory-Wave
kinematics along the depth of water.

UNIT-II1:

Loads:. Introduction- Gravity loads- Hydrostatic loads- Current |oads on structures- Wave loads
on structures- Applicability of Morison forcefor small bodies-Steady wave drift force- Slow-
Drift wave forces- Varying wind load.

UNIT-IV:

Formulation of mathematical model of framed structure: Degrees of freedom of a beam
element, Development of stiffness matrix of a beam element, transformation of local stiffness
matrix to global stiffness matrix, Assemble of global stiffness matrix of atwo dimensional frame
structure, Boundary conditions, Static analysis of two dimensional frames.

UNIT-V:

Fixed offshore platform design: Field development and concept selection activities- Estimation
of wave loading on a structural element using linear wave theory on small bodies, Devel opment
of mathematical model with constraints, Development of global stiffness matrix of a simple two
dimensional fixed offshore structure, static analysis of a smple two dimensional fixed offshore
structure, Development of MAT lab coding for the analysis of a smple two dimensional fixed
offshore structure.



UNIT-VI:

Floating offshore platform design: Introduction - Floating platform types- Hydrostatic analysis
of floating system with examples, Different types of anchoring systems (taut and catenary
mooring), Installation of different offshore structures (Jacket, Spar, Tension leg platform, semi-
submersible and Floating Production Storage and offloading systems).

Outcomes:
The students will be able to:
e |dentify type of offshore structure and recommend a specific offshore structure for a given
site condition and requirements of the platform.
e Estimate water particle kinematics using linear Airy’s wave theory and estimate maximum
wave force and overturning moment for afixed vertical circular cylinder.
e Do anaysisand design of fixed offshore structure.
e Perform mass distribution of different structures such as floating structure, TLP and Spar.

Text Books:
1. Handbook of offshore engineering, S. K. Chakrabarti, Volume 1 & 2, Elsevier, 2005.
2. Hydrodynamics of offshore structures, S. K. Chakrabarthi, WIT Press.
3. Matrix methods of structura analysis, P. N. Godbole, R. S. Sonparote, S. U. Dhote, PHI
Learning Private Limited, 2014.

Reference Book:
1. Structural Analysis: A Matrix Approach, G.S. Pandit and S.P. Gupta, 2" Edition, Tata
McGraw-Hill Education, 2001.



IV Year -1 Semester

RESERVOIR STIMULATION
(ELECTIVE-I1)

L earning Objectives: To impart knowledgein

e Basic concepts of rock mechanics and their relevance to design stimulation task in a
petroleum reservair.

e Development and anaysis of Simple 2D, Pseudo 3D and Rea 3D analytical models to
represent hydraulic fracturing.

e Working knowledge of fracturing fluids and their additives.

e Working knowledge of the rheology of fracturing fluids and their properties.

e Datarequirements for the design of afracturing task.

e Pressure decline analysis and interpretation techniques.

e Practical limitationsin fracture design.

e Prediction of fracture height and various approaches for post-treatment measurements.

e Evauation of post treatment and performance of fractured wells.

UNIT-I:

Reservoir justification of stimulation treatments: Introduction- Fundamentals of pressure
transient analysis- Well and reservoir analysis.

Elements of rock mechanics: Basic concepts- Pertinent rock properties and their measurement-
In-Situ stress and its determination.

UNTI-II:

Modeling of hydraulic fractures: Conservation laws and constitutive equations- Fracture
propagation models- Fluid flow modeling- Acid fracturing.

Fracturing fluid chemistry: Water base fluids- Oil base fluids- Multiphase fluids- Additives-
Execution.

UNIT-III:

Fracturing fluid proppant and characterization: Rheology- Shear and temperature effects on
fluid propertiess Foam fracturing fluids- Slurry rheology- Proppant transport- Fluid loss-
Formation and fracture damage- Proppants.

Pre-Treatment data requirements: Types of data- Sources of data- Dynamic downhole testing.

UNIT-1V:

Fracturing diagnosis using pressure analysis. Basic relations- Pressure during pumping-
Analysis during closure- Combined analysis pumping and closure- Field procedures.

The optimization of propped fracture treatments: Physical systems and mathematical
formulations- Treatment optimization design procedure- Parametric studies of fracture design
variables.

UNIT-V:

Considerationsin fracture design: Size limitations- Considerations with predetermined size or
volume- Benefits of high proppant concentrations- Effect of reservoir properties- Effects of
perforations on fracture execution.



Fracture-Height predictions and post-treatment measurements. Linear fracture-mechanics
modeling for fracture height- Fracture-height prediction procedures- Techniques to measure
fracture height.

UNIT-VI:
Post-treatment evaluation and fractured well performance: Selected references before the

finite conductivity fracture models- Cinco and Samaniego model- Comments on damaged and
chocked fractures- Post-fracture well analysis- Interpretation for finite conductivity fracture
wells with wellbore storage- Comparison of production forecasts for untreated and fractured
wells- Calculation of the fracture length and conductivity of long-flowing wells.

Outcomes:
The students will be able to:
e Gain working knowledge of various approaches of fracturing approaches.
e Assimilate datafor the design of stimulating treatment.
e Design and analyze fracturing approaches for petroleum reservoir stimulation.
e Solvepractical problemsin reservoir fracturing and remedies to resolve the same.

Text Book:
1. Reservoir Stimulation, Michagl. J. Economides, Kenneth G. Nolte, 2 Edition, Prentice

Hall, 1989.

Reference Books:
1. Oil Well Stimulation, Robert S. Schechter, Prentice Hall, 1992.
2. Modern Fracturing Enhancing Natural Gas Production, Michael J. Economides, Tony
Martin, ET Publishing, 2007.



IV Year -1 Semester

INTELLECTUAL PROPERTY RIGHTSAND PATENTS

L earning Objectives:
e To know the importance of Intellectual property rights, which plays a vita role in
advanced Technical and Scientific disciplines.
e |Imparting IPR protections and regulations for further advancement, so that the students
can familiarize with the | atest developments.

UNIT-I:

Introduction to Intellectual Property Rights (IPR): Concept of Property - Introduction to IPR
— International Instruments and IPR - WIPO - TRIPS — WTO -Laws Relating to IPR - IPR Tool
Kit - Protection and Regulation - Copyrights and Neighboring Rights — Industrial Property —
Patents - Agencies for IPR Registration — Traditional Knowledge —Emerging Areas of IPR -
Layout Designs and Integrated Circuits — Use and Misuse of Intellectual Property Rights.

UNIT-I1:

Copyrights and Neighboring Rights: Introduction to Copyrights — Principles of Copyright
Protection — Law Relating to Copyrights - Subject Matters of Copyright — Copyright Ownership
— Transfer and Duration — Right to Prepare Derivative Works —Rights of Distribution — Rights of
Performers — Copyright Registration — Limitations — Infringement of Copyright — Relief and
Remedy — Case Law - Semiconductor Chip Protection Act.

UNIT-I1:

Patents: Introduction to Patents - Laws Relating to Patents in India — Patent Requirements —
Product Patent and Process Patent - Patent Search - Patent Registration and Granting of Patent -
Exclusive Rights — Limitations - Ownership and Transfer — Revocation of Patent — Patent
Appellate Board - Infringement of Patent — Double Patenting — Patent Cooperation Treaty —
New devel opments in Patents — Software Protection and Computer related Innovations.

UNIT-1V:

Trademarks: Introduction to Trademarks — Laws Relating to Trademarks — Functions of
Trademark — Distinction between Trademark and Property Mark — Marks Covered under
Trademark Law - Trade Mark Registration — Trade Mark Maintenance — Transfer of rights -
Deceptive Similarities - Likelihood of Confusion - Dilution of Ownership — Trademarks Claims
and Infringement — Remedies — Passing Off Action.

UNIT-V:

Trade Secrets: Introduction to Trade Secrets — General Principles - Laws Relating to Trade
Secrets - Maintaining Trade Secret — Physical Security — Employee Access Limitation —
Employee Confidentiality Agreements — Breach of Contract —Law of Unfair Competition —
Trade Secret Litigation — Applying State Law.



UNIT-VI:

Cyber Law and Cyber Crime: Introduction to Cyber Law — Information Technology Act 2000
- Protection of Online and Computer Transactions - E-commerce - Data Security —
Authentication and Confidentiality - Privacy - Digital Signatures — Certifying Authorities -
Cyber Crimes - Prevention and Punishment — Liability of Network Providers.

e Relevant Cases Shall be dealt where ever necessary.

Outcomes:
e |PR Laws and patents pave the way for innovative ideas which are instrumental for
inventions to seek Patents.
e Student gets an insight on Copyrights, Patents and Software patents which are
instrumental for further advancements.

Reference Books:
1. Intellectual Property Rights (Patents & Cyber Law), Dr. A. Srinivas. Oxford University
Press, New Delhi.
2. Intellectual Property, Deborah E.Bouchoux, Cengage Learning, New Delhi.
3. Intellectua Property Rights, PrabhuddhaGanguli, Tata Mc-Graw —Hill, New Delhi.
4. Intellectua Property, Richard Stim, Cengage Learning, New Delhi.
5. Fundamentals of IPR for Engineers, Kompa Bansa & Parishit Bansal, B. S. Publications

(Press).

Cyber Law - Texts & Cases, South-Western's Special Topics Collections.

Intellectual Property Rights, R.Radha Krishnan, S.Balasubramanian, Excel Books. New
Delhi.

8. Intellectual Property Rights, M.Ashok Kumar and Mohdigbal Ali, Serials Pub.

N o



IV Year -1 Semester

PETROLEUM EQUIPMENT DESIGN & SIMULATION LAB

L earning Objectives:
The student will be trained in the design and simulation of various equipment used in petroleum
industry.

The following experiments have to be conducted using C/C++/Simulink using
MATLAB/UNISIM for design and simulation:

0.

1. Oil- Water separator.

2. Gas Oil-Water separator.

3. Lean/rich amine heat exchanger.
4. Air cooled heat exchanger.

5.
6
7
8
9
1

CO, and H,S absorber unit using, MEA/DEA amine solution.

. Stripping unit.
. Single stage flash vaporization unit.
. Three stage flash vaporization unit.

Liquid pumping system & simulation of water-hammer phenomena.
Gas Compressor unit.

Outcomes:
The student shall be able to carry-out the following tasks independently:

Design and simulation of the two-phase and three phase separators.

Design and simulation of compressors.

Design and simulation of flash vaporization units.

Design and simulation of absorber-stripper unit for removal of CO, and H,S from natural
ges.

Size /rate the pipeline & pumping systems for liquid pumping & simulate water hammer
conditions.

Carryout detailed thermal sizing or rating of shell & tube exchangers as per TEMA
specifications and APl guidelines.

Generate sized equipment data sheets as per the industry standards with
requiredinformation for detailed design / manufacture.



IV Year -1 Semester

PETROLEUM RESERVOIR SIMULATION LAB

L earning Objectives:

The main objective is to simulate the exploitation of areal reservoir without the costs of
real life trial and error, e.g. to test different production scenarios to find an optimal one
before the reservoir is actually put on production.

To develop reservoir simulation models for new reservoirs to maximize recovery of oil
and gas and to make investment decisions.

To develop reservoir simulation models for existing reservoirs to study production
decline and production forecasts.

Reservoir Simulation Experiments:

The students will be trained in the software Package ECLIPSE, or any other equivalent software
to model and solve reservoir engineering problems.

8.

Noughs~wbdpE

File organization and structure

Selection of suitable by grid sensitivity studies.

Fluid properties

Rock properties

Weélls

Aquifer modeling

History matching consisting of adjusting the parameters of the model such as
permeability, porosity etc. until the computed results for the historical period are close to
historical data

Prediction of properties permeability, relative permeability, saturation etc.

Outcomes:

After the laboratory course, the students will be able to:

Explain reservoir simulation fundamentals- the underlying equations and the numerical
techniques used to solve them.

Design a reservoir simulation model, construct the data set, execute the simulator, and
view simulation results visually using post-processing software.

Plan and conduct the calibration of areservoir ssmulation model.

Apply reservoir simulation technology to solve production and reservoir engineering
problemsin individual wells or patterns.

Apply reservoir simulation technology to solve production and reservoir engineering
problemsin entire fields or reservairs.

Present results of an engineering study effectively in awritten report.



IV Year -1l Semester

ENHANCED OIL RECOVERY TECHNIQUES

L earning Objectives:

e Understanding of secondary / tertiary recovery of crude oils of specific reservairs.
Following the selection criteriato which reservoir suits for specific EOR techniques.
Post project monitoring.

Knowledge of maintenance of injection wells/ Production wells.
Knowledge of ignition of injection wellsin case of thermal EORs.
Knowledge of handling of chemicals like CO,, Surfactants, Polymers etc.
Handling of injection wells in case of any leakage or blowout situations.

UNIT-I:

Introduction: Secondary oil recovery processes, Selection of lift mechanism for wells, Gas lift
methods continuous & intermittent gas lift valve designs, Sucker rod pumping units parts of
pumping unit, design operation maintenance, Electrical submersible pumps design operation
mai ntenance.

UNIT-II:

Gas injection: Introduction, Predictive performance, Gas injection in carbonate reservoirs, Inert
gas injection, Candidates for gas injection.

Miscible flooding: Introduction, Sweep efficiency-High pressure gas injection, Enriched gas
drive, LPG dlug drive; Predictive technique, Field applications.

Carbon dioxide flooding: Process description, Field projects, CO, sources- problem aress,
designing a CO.flood, Guidelines for selection of miscible CO, projects, Immiscible CO,
flooding conclusions.

UNIT-II:

Polymer flooding: Introduction, Polymer products and theory of use, Planning polymer flood
projects.

Polyacrylamides: Introduction, Polyacrylamides chemistry, Application of PAM/AA in
enhanced oil recovery, Factors affecting flow in porous media, Field considerations- Site factors,
Field operation.

UNIT-1V:

Alkaline flooding: Introduction, Types of caustic used, Entrapment of residue oil, Displacement
mechanisms in akaline flooding, Crude oil properties, Alkali consumption, pH of injected
caustic, Effect of sodium ions and sodium chloride, Effect of divalent ions, Reservoir selection-
Documented alkaline flooding field’ s tests.

Surfactants flooding: Introduction, Classification of EOR surfactants, Mechanism of oil
displacement by surfactant flooding, Ultra low interfacial tension in relation to oil displacement
by surfactant flooding, Factors influencing oil recovery, Surfactant gas flooding for oil recovery,
Interfacial phenomenain surfactant gas flooding, Mechanism of surfactant 10ss in porous media,
Present status of the use of surfactantsin oil recovery.

UNIT-V:



Steam flooding for enhanced oil recovery: Introduction, Theory- Screening criteria for steam
flood prospects, Reservoir rock and fluid properties, heat losses and formation heating, Oil
recovery calculations, An overview of steamflood modeling, Parametric studies in steam
flooding, Economics of the steam flooding process.

In-situ combustion technology: Introduction, Reservoir characteristics, Ignition-Ignition
methods, Process In-situ Combustion, Use of In-situ Combustion, Conclusions, Current status of
In-situ Combustion.

UNIT-VI:

Microbial enhanced oil recovery: Microorganisms, Historical development of microbial
enhancement of oil recovery, Laboratory experiments show the potential of microbia
enhancement oil recovery, Field application of microbial enhancement of oil recovery, Microbes
associated with oilfield problems, Microbial interactions with produced oil, Potentia of
microbia enhancement of oil recovery, Injection of cells and spores.

other EOR techniques

Environmental factors associated with oil recovery: Introduction, Primary and secondary
production, Chemical flooding, Micellar-polymer processes, Thermal processes, Gas flooding-
Research.

Outcomes: The students can

e Have the knowledge of that specific reservoir before designing of any EOR project.

e Be avery good team members in the multidiscipline team where key decisions can be
taken in this project work.

e Beavery good operator and maintenance engineer of EOR techniques.
Take al safety precautions while handling of various types of chemicals used in EOR.

e Become good reservoir managers / production engineers in monitoring the reservoir after
post project activities.

e Handle the wells during work over operations.

Text Books:
1. Applied Enhanced Oil Recovery, Aural Carcoane, Prentice Hall, 1992.
2. Enhanced Oil Recovery, Larry W. Lake, Prentice Hall, 1998.

Reference Books:

1. Enhanced Oil Recovery Processes and Operations, E.C. Donaldson, G.V.Chillingarian,
T.F. Yew, Elsevier, 1998.

2. Basic Conceptsin Enhanced Oil Recovery Processes, Marc Baviere, SCI, 1991.

3. Enhanced Oil Recovery: Proceedings of the Third European Symposium on Enhanced Qil
Recovery, F. John Fayers, Elsevier, 1981.

4. Enhanced Oil Recovery, Marcd Latil, Editions Technip, 1980.

5. Fundamentals of Enhanced Oil Recovery, H. R. Van Pollew and Associates, PennWell,

1980.

6. Enhanced Recovery of Residua and Heavy Oil, M. M. Schumacher, Noyes Data Corp.,
1980.

7. Recent Advances in Enhanced Oil and Gas Recovery, IstvanLaktos, Academy Kiado,
2001.

8. Enhanced Oil Recovery, Don W. Greew, G. Paul Willfite, Society of Petroleum
Engineers, 1998.

9. Enhanced Oil Recovery: Field Planning and Development Strategies, Viadmir Alvarado,
Eduardo Marriglee, Gulf Professional Publishing, 2010.



10. Modern Chemical Enhanced Oil Recovery: Theory and Practice, Gulf Professional
Publishing, 2011.
11. Enhanced Oil Recovery, Teknica, Teknica Petroleum Services Ltd., 2001.



IV Year -1l Semester

HSE & FE IN PETROLEUM INDUSTRY

L earning Objectives:

e Knowledge of environment issues and all related Acts.

e Knowledge of drilling fluids and its toxic effects with environment.

e Proper disposal of drilling cutting after appropriate treatment.

e Treatment of produced water and makeup water and its disposal as per state pollution
control board norms.

e Knowledge of oil mines regulations and proper implementation in drilling & production
mines as per Act.

e Knowledge of Hazop in drilling rigs & production installations.

e Knowledge of disaster management to fight any fire accident at drilling rig/ production
installation/production platform.

UNIT-I:

Introduction to environmental control in the petroleum industry: Overview of
environmental issues- A new attitude.

Drilling and production operations: Drilling- Production- Air emissions.

UNIT-II:

The impact of drilling and production operations. Measuring toxicity- Hydrocarbons- Salt-
Heavy metals- Production chemicals- Drilling fluids- Produced water- Nuclear radiation- Air
pollution- Acoustic impacts- Effects of offshore platforms- Risk assessment.

Environmental transport of petroleum wastes. Surface paths- Subsurface paths- Atmospheric
paths, Planning for environmental protection.

Waste treatment methods: Treatment of water- Treatment of solidss Treatment of air
emissions-Waste water disposal: surface disposal.

UNIT-III:

Oil mines regulations: Introduction-Returns, Notices and plans- Inspector, management and
duties- Drilling and workover- Production- Transport by pipelines- Protection against gases and
fires- Machinery, plants and equipment- General safety provisions- Miscellaneous-Remediation
of contaminated sites- Site assessment-Remediation process.

UNIT-I1V:

Toxicity, physiological, asphyxiation, respiratory, skin effect of petroleum hydrocarbons and
their mixture- Sour gases with their threshold limitss Guidelines for occupationa health
monitoring in oil and gas industry. Corrosion in petroleum industry- Additives during acidizing,
sand control and fracturing.



UNIT-V:

Hazard identification- Hazard evaluation- Hazop and what if reviews- Developing a safe process
and safety management- Personal protection systems and measures.

Guidelines on internal safety audits (procedures and checklist) - Inspection & Safe practices
during €electrical instalations- Safety instrumentation for process system in hydrocarbon
industry- Safety aspectsin functional training-Work permit systems.

UNIT-VI:

Classification of fires- The fire triangle- Distinction between fires and explosions- Flammability
characteristics of liquids and vapors- Well blowout fires and their control- Fire fight equipment-
Suppression of hydrocarbons fires.

Outcomes: The students will be able to:

Be conversant with the knowledge of various Acts related to safety, Hedth and
environment in petroleum industry.

Have the knowledge of various drilling fluids handling and safe disposal such toxic
products.

Gain Knowledge of disaster management to fight any crisis.

Apply Hazop to petroleum equipment operation and assess risk involved

Mitigate occupational health hazards in the industry.

Text Books:

1.

Environmental Control in Petroleum Engineering, John C. Reis, Gulf Publishing
Company, 1996.

2. Application of HAZOP and What if Reviews to the Petroleum, Petrochemical and
Chemical Process Industries, Dennis P. Nolan, Noyes Publications, 1994.

3. Oil Industry Safety Directorate (OISD) Guidelines, Ministry of Petroleum & Natural
Gas, Government of India and Oil Mines Regulations-1984, Directorate General of
Mines Safety, Ministry of Labor and Employment, Government of India

Reference Books:

1. Guidelines for Process Safety Fundamentals in General Plant Operations Centre for
Chemical Process Safety, American Institute of Chemica Engineers, 1995.

2. Guidelines for Fire Protection in Chemical, Petrochemical and Hydrocarbon Processing
Facilities, Centre for Chemica Process Safety, American Institute of Chemica
Engineers, 2003.

3. Guidelines for Hazard Evaluation Procedures Centre for Chemical Safety, Wiley-
AIChE, 3"Edition, 2008.

4. Guideline for Process Safety Fundamentals in General Plant Operations, Centre for
Chemical Process Safety, AIChE, 1995.

5. Chemical Process Industry Safety, K SN Raju, McGraw Hill, 2014.



IV Year -1l Semester

PETROLEUM ECONOMICS, POLICIES& REGULATIONS

L eaning Objectives:

e Understand the importance of petroleum sector in the world economy, both the macro
and micro-economic environment and as applicable to India

e Understand the commercial aspect and capital budgeting and capital efficiency related to
the oil and gas industry value chain from exploration to consumers.

e Carry out a project risk evaluation, breakeven and sensitivity analysis and develop a
model to know which petroleum projectsis viable and relative priority.

e Understand geopolitical risks and opportunities and hedging strategies to mitigate market
and pricerisks.

e Understand the regulations regarding refining, processing, storage, transportation
distribution, marketing& sale of petroleum products.

e To have an overview of the regulatory frame related to exploration as per NELP.

UNIT-I:
Macro-Economic Approach of Petroleum Industry: Political environment related to
petroleum industry and issues related to government and corporate interests, Need for
understanding petroleum economics required to make investment decisions; Introduction, Role
and value of Oil & Gas,Evolution of national oil companies, Organization of petroleum exporting
countries.

UNIT-I1:

Principles, Methods and Techniques of Petroleum Engineering Economics. Introduction,
outline and key terminologies and generic issues of micro-economic analysis applicable to all
sectors of the oil and gas supply chain, Capital budgeting and capital efficiency, Sources of
revenue and cost and profitability analysis, Operating expenditures (opex) and their fixed,
variable and marginal components, Economic indicators and yardsticks used to rank asset values
(NPV, IRR, etc.)

UNIT-III:

Managing and Mitigating Uncertainty and Risk:Risk, uncertainty and decision anaysis,
Analysis of alternative selections and replacements, Managing and Mitigating uncertainty and
Risk-Break even and senditivity anaysis, Optimization Techniques, Geopolitical risks and
opportunities and hedging strategies to mitigate market and price risks, Asset valuation process.
fair market value, probability and risk.

UNIT-IV:

Application and Project Evaluation:Project lifecycles, optimum economic life and multi-year
cash flows,Qil fields exploration and drilling operations, Qil fields' estimation of oil reserves and
evauation of an oil property, Project financial analysis, Project development and Joint
development utilization ail fields production operations, Oil transportation, Crude oil processing.



UNIT-V:

Valuing Petroleum Assets, Portfolios and Companies:Asset vauation process. fair market
value, probability and risk, Risk adjustments when valuing petroleum reserve categories,
Theportfolio approach to asset and corporate management, Portfolio characterization, balance
and diversification.

Demand and Marketing of Petroleum Products: Crude oil fundamentals, Price of crude,
Crude oil prices in transactions, Internal Markets and Prices, Marketing and sale of Motor,
Aviation, Lubricant, Asphalt and Propane;. Transportation: Fundamentals of transportation,
Pipelines, Qil tankers, Downstream transportations, Distribution of petroleum products.

UNIT-VI:

Petroleum or Oil & Gas Policies and Regulations. Petroleum and Oil & Gas rules and
regulationsin India, The Oil fields regulations and development Act, New Exploration Licensing
Policy (NELP), Functions of directorate general of hydrocarbons, Petroleum and Natural Gas
Regulatory Board.

Outcomes:
On completion of the course the students should be able to:
e Explain the inter-relations between Oil industry petroleum sector and its impact on
national and global economy.
e Evauate a strategic policy framework of a firm and comment on its relative position
within the industry.
e Develop the capability to analyze the global oil and gas industry, focusing on its
strategic,economic and fiscal position.
e Demonstrate decisson making skills in analyzing basic financia results related to
petroleum industry.
e Capable of analyzing the petroleum industry involving pricing, risk profiling,
optimization and profitability choosing appropriate techniques.
e Develop generic marketing plans for petroleum products downstream.
e Understand and apply the regulatory framework and related to petroleum industry in the
area of licensing and exploration.

Text Books:

1. Petroleum Economics and Engineering, Third Edition, Hussein K. Abde-Aal,
Mohammed A. Alsahlawi, CRC Press, 2013. (ISBN: ISBN; 1466506660,
9781466506664)

2. The Globa Oil & Gas Industry: Management, Strategy and Finance, Andrew Inkpen&
Michael H. Moffett, 2011. (ISBN-10: 1593702396, ISBN-13: 978-1593702397)

Reference books:
1. Petroleum Economics, Jean Masseron, Technip; 4™revised Edition, 2000. (ISBN-10:
2710805979; ISBN-13: 978-2710805977)
(The instructor can download information required from internet to teach the topics in
UNIT VI).



IV Year -1l Semester

SHALE GASRESERVOIR ENGINEERING
(ELECTIVE-III)

L eaning Objectives:
e To understand the global significance and distribution of shale gas reservoirs
e To gain knowledge in petro-physical properties, pore pressure prediction, performance
analysis, production and testing of shale gas reservoirs.
e To study gas shale asset life cycle and environmental issues and challenges.

UNIT-I:
Gas Shale — Global significance, Distribution — Organic matter — Rich shale depositional
environments — Geochemical assessment of unconventional shale gas resource system.

UNIT-II:

Sequence stratigraphy of unconventional resource shales — Pore Geometry in gas shae
reservoirs.

Petro-physical evaluation of gas shale reservairs.

UNIT-III:

Pore pressure prediction of shale formations using well log data: Overpressure generating
mechanisms — Overpressure estimation methods — Role of tectonic activity on shale pore
pressure — Geo-mechanics of gas shales.

UNIT-IV:

Performance analysis of unconventional shale reservoirs. Shale reservoir production — Flow rate
decline analysis — Flow rate and pressure transient analysis — Reservoir modeling and simulation
— Specialty short term tests — Enhanced oil recovery.

Resource estimation for shale gas reservoirs — Introduction — Methodology — Reservoir
evaluation of shale gas plays.

UNIT-V:

Wettability of gas shae reservoirs. Wettability — Imbibition in gas shales — Factors influencing
water imbibition in shales — Quantitative interpretation of imbibition at the field scale — initial
water saturation in gas shales.

UNIT-VI:

Gas shale challenges over the asset life cycle: Asset life cycle — Exploration phase — Appraisal
phase — Devel opment phase — Production phase — Rguvenation phase.

Gas shale environmental issues and challenges. Overview —water use — the disposal and reuse of
fracking waste water — Ground water contamination — Methane incisions — Other air emissions —
socia impacts on shale gas communities — Waste water injection — Earth quakes — Regulatory
developments.



Outcomes:

e With the knowledge gained on the different aspects of shale gas reservoirs such as
organic geo-chemistry, mineralogy, petrophysical properties, geomechaniscs, reservoir
engineering, the students will be able to evaluate and map shale gas pockets in
sedimentary basins. Further, they will be able to devise the production mechanisms to
extract shale gas.

e Knowing the shale gas environmental issues and challenges such as high water demands
and ground water contamination risks posed by hydro-fracturing fluids and waste, the
students will be able to address these problems during the exploration of shale gas
reservoirs.

Text Book:
1. Fundamentals of Gas Shale Reservoirs, Reza Rezace, John Wiley & Sons, 2015.

Reference Book:
1. Shae Oil and Gas Handbook: Theory, Technologies and Challenges,
SohrabZendehboudi& A. Bahadori, Elsevier Science, 2016.



IV Year -1l Semester

SUBSEA ENGINEERING
(ELECTIVE-III)

L earning Objectives:
e To understand the subsea development operations.
e Tolearnthe hydraulic / equipment / system design considerations.
e Tolearn the process control and power supply consideration.
e Tounderstand the reliability issues& design challenges involving subsea systems.

UNIT-I:

Overall View of Subsea Engineering:  Introduction — Subsea production systems — Flow
Assurance & System engineering — Subsea structures & Equipment — Subsea pipelines.

Subsea Field Development: Subsea field development overview — Deepwater or Shallow-Water
development — Wet Tree & Drain tree systems — Subsea Tie-back development — Stand-Alone
development — Artificial lift methods and Constraints — Subsea processing — Template, Clustered
Well Systems & Daisy chain —Subseafield devel opment assessment.

UNIT-II:

Subsea Distribution System: Introduction — Design Parameters — SDS component design
requirements.

Installation & Vessels. Introduction — Typical instalation vessels — Vessel requirements &
selection — Installation positioning & Analysis.

UNIT-I1:

Subsea Control: Introduction — Types of control systems — Topside equipment — SCMMB —
SCM — Subsea transducers & Sensors — HIPPS — SPCS — IWOCS.

Subsea Power Supply: Introduction — Electrical power system — Hydraulic power system.

UNIT-1V:

Subsea System Engineering: Introduction — Typical flow assurance process - System design &
Operahility.

Hydraulics: Introduction — Composition & Properties of hydrocarbon — Emulsion — Phase
behaviour — Hydrocarbon flow — Slugging & Liquid handling — Slug catcher design — Pressure
surge— Line sizing.

UNIT-V:
Heat Transfer & Thermal Insulation: Introduction — Heat transfer fundamentals — U value —
Steady state heat transfer — Transient heat transfer — Thermal management strategy & Insulation.
Hydrates: Introduction — Physics & Phase behaviour — Hydrate prevention — Hydrate
remediation — Hydrate control design philosophies — Recovery of thermodynamic hydrate
inhibitors.



UNIT-VI:
Wax & Asphaltenes. Introduction - Wax - Wax management — Wax remediation — Asphaltenes

— Asphaltenescontrol design philosophies.
Subsea Corrosion & Scale: Introduction — Pipeline internal corrosion — Pipeline externa

corrosion — Scales — Overview of Erosion & Sand management.

Outcomes: The students will be able to:
e Do flow assurance calculations and size the piping & distribution system.

e Deéliver the equipment & system design required for a given subsea project requirement.
e Anticipate reliability issues such as hydrate, wax formation, corrosion etc. during design.

Text Books:
1. Subsea Engineering Handbook, Y ong Bai& QiangBai, Gulf Professional Publishing, New
York, 2012.

2. Offshore Drilling and Completions Training Manual, Drill — Quip, Inc.
3. Manua on Subsea Technology, IOGPT, ONGC.



IV Year -1l Semester

RESERVOIR MODELING & SIMULATION
(ELECTIVE-III)

L earning Objectives:
e Theoretical and working knowledge of reservoir simulation models of varying
complexities:
I. Single-phase fluid equations in multiple dimensions
ii. Volume finite difference approaches
iii. Block centered grids
iv. Point distributed grids
v. Waéll representation
e Applicable numerical methods for the solution of simple and complex reservoir
simulation models. Emphasis shall be towards the general approaches such as direct
solution and iterative solution methods.
e Parametric analysis of reservoir simulation models.

UNIT-I:

Introduction: Milestones for the engineering approach-Importance of the engineering and
mathematical approaches.

Single-phase fluid equations in multidimensional domain: Properties of single-phase fluid-
Properties of porous mediaa Reservoir discretization- Basic engineering concepts-
Multidimensional flow in Cartesian coordinates- Multidimensional flow in radia-cylindrical
coordinates.

UNIT-I1:

Flow equation using CVFD terminology: Introduction- Flow equations using CVFD
terminology- Flow equations in radial-cylindrical coordinates using CVFD terminology- Flow
equation using CVFD terminology in any block ordering scheme.

UNIT-I1:

Simulation with a block-centered grid: Introduction- Reservoir discretization- Flow equation
for boundary grid blocks- Treatment of boundary conditions- Calculation of transmissibilities-
Symmetry and its use in solving practical problems.

UNIT-1V:

Simulation with a point distributed grid: Introduction- Reservoir discretization- Flow equation
for boundary grid points-Treatment of boundary conditions-Calculation of transmissibilities -
Symmetry and its use in solving practical problems.

UNIT-V:

Waell representation in simulators: Introduction- Single block wells- Multi block wells-
Practical considerations dealing with modeling and well conditions.

Single-phase flow equations for various fluids: Pressure dependence of fluid and rock
properties-Genera single-phase flow equation in multi dimensions.



UNIT-VI:

Linearization of flow equation: Introduction- Nonlinear terms in flow equations- Nonlinearity
of flow equations for various fluids- Linearization of nonlinear terms- Linearized flow equations
intime.

Methods of solution of linear equations: Direct solution methods- Iterative solution methods.

Outcomes:
For a given reservoir characterization and assumed geometry, the students with good knowledge
of this course shall be able to carry the following tasks:
e Develop a simple mathematical model to represent the reservoir production capabilities
using mathematics and fundamentals of fluid flow.
¢ Enhance the complexity of mathematical model to represent realistic reservoir conditions
e Working knowledge of model solution approaches using mathematical rules such as
linearization.
e Parametric case studies and remedies to bypass numerical instabilities and stiff
formulations.

Text Book:
1. Petroleum Reservoir Simulation: A Basic Approach, Jama H. Abou — Kasem, S. M.
Fariug Ali, M. Rafig Islam, Gulf Publishing Company, 2006.

Reference Books:
1. Principles of Applied Reservoir Simulation, John R. Fanchi, Elsevier, 2005.
2. Practical Reservoir Simulation, M.R. Carlson, PennWell, 2003.
3. Reservoir Simulation: Mathematical Techniques in Oil Recovery, Zhangxin Chen,
Cambridge University Press, 2008.
4. Mathematics of Reservoir Simulation, Richard E. Ewing, Society for Industrial and
Applied Mathematics (SIAM), 1983.



IV Year -1l Semester

SEMINAR
(SIP REPORT PRESENTATION)

L earning Objectives:
e Togiveaclear, organized and accurate oral presentation of Summer Training Report.
e To provide verbaly/ through power point presentation of condensed large amounts of
technical information into concise, condensed analysis.
e Sharing the practical knowledge obtained during training with fellow students.

The presentation and evaluation of the summer training report for 50 marks should be conducted
by a committee constituted by the University.

Outcomes:

The students will extend their abilitiesto:

Get themselves good clarity in the technical topics being presented.
Develop good communication skills.

Practice the behaviors of effective speakers.

Assess strengths in speaking and set goals for future growth.



IV Year -1l Semester

PROJECT WORK

L earning Objectives:
The students are guided to learn the following aspects:

Understanding & evaluating the design / operation / environmental aspects of a petroleum
equipment/ process.

Understanding & evaluating the technology aspects of various aternatives available,
called “Best Available Technologies (BAT)”, through literature & references and select a
suitable equipment/ process with optimum capacity.

Carrying-out the basic design of the process using steady state simulation.

Preparation of equipment layout & plot plan drawing.

Preliminary cost estimation of CAPEX and OPEX.

Presentation & project management skills.

The project work may consist of any one of the following:
a) The project work should consist of a comprehensive design project of any one of the

petroleum upstream processes concerned with reservoir, drilling, production, surface
production operations, stimulation, enhanced oil recovery in the form of areport.

b) Modeling & Simulation of any petroleum upstream unit concerned with reservoir,

drilling, production, surface production operations, stimulation, enhanced oil recovery.

c) Any experimental work with physical interpretations.

Outcomes:
The student shall be able to carry out independently the following tasks:

Preparation of project feasibility reports for petroleum processes/plants.

Gather & use various sources such as market data, literature, customer feed-backs etc. to
evauate the Best Available Technologies in the market and select suitable process
meeting the site conditions, environmental regulations, product quality etc.

Simulation of overall plant including estimation of utility consumptions.

Generation of equipment diagrams and MSD (Material Selection Diagrams).

Sizing of all plant equipment and preliminary cost estimation using cost indexes, charts&
literature.

Preliminary cost estimation of piping, instrumentation, electrical equipment, civil works
& construction as % of equipment cost, to determine Installation cost of the equipment/
plant.

Preliminary utility & chemical consumption estimation and using this data estimating the
operating cost.

Manage a comprehensive project in a planned manner, within specified time and present
the salient features of the result to the audience with confidence and clarity.
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lalk about roles and responsibilities
explain an oil rig's organisation

describe work routines
discuss transportation

Roles and responsibilities

Reading 1 Read the information and match words 1=4 to photos A-D

f = .l!j
L (Ve

HHL|1|L:-‘!-‘-'iI:'|E1 * lab technleian % production enginesr 4 r:1u|_;hrren:|{

| work in the
IJU'I".'I!'EE[H‘!.'JJII secior
of the indusiny,

in & refinery. We
muanulaet ure g wide
range of products
lor domestic amnd
Inclusirlal ismes,
such as lubricanis,
biltameen. Lguedhed
petrolewm

gas (LG and
petrochemicals,

| book &b geismie
datw and help the
coMmpiany make
deckslnns abwat
wheere todidll, At
the mament we are
lowrickng 81 & ahale
gas reservoir in the
LSA. Shale ras i
natural gas found in
shale formations.

Vocabulary 2 Malch words 1-6 to dehinitions a=[,

1
2

O LN s

thwnstream secior
LI

trip imfoul

Ed&P independent

selsmic
shale gas

| weork o an
alfshore ol rig
Fapend a lot ol

my fime tripping
el pipe i aoad
ot of the hiole,
and aperating the
tangs to make or
break connestinns.
[ nlsi do ather jobs
around the mg,
such &g looking
glter equipment.,

P waork lor sn E&P
independent. 'm
part of the team of
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production and
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Im this ares Wy
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a) pul a phpe in/pull a pipe out of & drill hole

B activities to do with refining, transportation, sales

andl mearketing

) comnected with earth vibration

) Independent exploration and production company

&) lguefied petroleum gas

71 natural gas found in a type of sedimentary rock
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Listening 3 BETER Listen to four conversations. Are these statements frue (T) or fialse (F7

ik alla Conversation | Conversation 3
lubrcating ol I Lah technlcians mix odis and 5 Production enginesrs work in
additives. {T [ F) cffees all day, (T} F)
2 Customers come bo the refinery 6 Production engineers have
and pump oil Irom the storage tew ferllioww bealth and safety
tanks. {T / F) procedures (T ¢ F)
Conversation 2 Conversation 4
3 Rowstabouts don't work in the 7 The layers of rock reflect shock
rain. {T/ F) waves. [T/ F)
4 Roustabouts work alone, T/ F) B Ceophysicists analyse seismic
data. (T F)
Answer these questions, Then lsten again and check your answers
| What does the lal technician optimise?
2 Does a roustaboul clean and gaint?
3 s productlen engineering & technical job?
4 ‘What dovibrator tracks 4o
Langusgs
|7 L
Present simple .
| We usa ha present simple to 18k | Geophysicists analyse ssismic s
aboul facls, regeaing aclions and We manuficture @ wids range of prdfacs,
haibits, Roustatouts dan't wark alone
asio queatisng Do 5o wark in @ crew?
Iz it an pasy b7
| Wh- questions Wha da ol da?
Where do you work?
W doas sie work for?

Fut this conversation in the cormrect orcher.

T | B Yes, |do, D stand on the momkey board at the top of the derrick. | guide
the drill plpe when we trip out or . P'n slso responsible Tor the Duid pomps

and the circolation systen

[] B: Yes. it is. But | Enosw what Ui delng sod o careful,
[[] A A derrickhand? So da you worek Bigh up?

[7] A: What do you do, Adel?
[] B: ¥m a derrickband on an ol rig.
[] A: lsn't that dangerous?

Read the conversatbon in 5 agaln, Write a paragraph about Adel.

Adbel i3 a dlerricklaiond cve an ool g, He

Waork In palrs. Choose an oil industry job you are familisr with. Explain the job

by your partner

Rowistabouts wark on oal rigs. They do jobs like cleaning




The organisation

Reading 1 Read the text and complete this organisation chart with the job titles in the box

hand = 3 orew derrickhand - driller  drilling enginesr modorhand
Wﬁm mud engineer roughnecks  mustabouts  toalpushar

oppamalingg
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IR
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e E e
1
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A guide to jobs on an oll

L mmm:mﬁiﬁm1m oparaling -
or piknaion compaml Can g nisrucions o
lhe olpusher bul doms Aot drsstly auparasa tha »

inoipushar or he driling cmwes

Employees of the drilling company conlraciors

- Tﬂ'ﬂ|pﬂ.l|‘rlf:|‘-'|ﬁ'ﬁ§l’:lﬂ e @iy crmws an T g -
and 1he support Baf. Can moaue instructiors om the
company iepresentatis bul reparts te the mansges ol
tihe driling conbrachar compary.

= Driller: Supervises a dillling crew. Controls e rig's .
machinory during e dréling opembon. Hes an
asaigiar diilkal

o Desrickhand: HAardias e ssp of the @ sting wibn -
the e 0 ripging A in or ol of tha well hale: Also
resncrns i for The Rove & drilksg Mok imio &nd o of
Tha wegll hoka, Rapons o tha sssstant drilar ard vorks
chosely 'wilh the murd angingear.

rig

Employees of the exploration or operating company

Orflling englneer: Specafises n e Behncal sspects
o iling. Fepars 0 he comganny mepeasen s,
Huﬂ.l'l:lrlllmg Nuilgs d’l‘lﬂ"“: Rasponsilie fur ira
chilling Taid. Aoperts o the cor@amy represantathve

Aoughnecis: Skilod workers on (R fizar oF jha rsg)
Opeiaie ihe longs io maks wp and heask ool dnll
wrings. Ao trip pige n andoul & thie wel hole. Repar
b thi darrckhardd.

Roustaboubs: Semi-akilled wonen. Do mogl-ol 1he
mEimng and ciganing jobs oo w ng. Beport O me

oL ghinechs,

Miorhand: Besponaiie ko fhe maimsrance srd
ppamalion of deiling angnes and Mmook, &0 &5 3
mechens ang an alecitician Pepois o the ialpushes,




2  Look af the organisation chart and text in | agaln, Answer these questions.

Wha is respossibile for the deilling uld?

Whe lnoks after the engines?

Wha represents the operating or exploration company?

Wha dloes the painting nnd eleaning johs?

Wha reports te the manager af the drilling contractor com pany?
Wha supervizes the drilling erew?

Wha operaties (he bonges!

Vocabulary 3 Complete this table with words from the Best m 1, Which nouns reler to people?

LI T L

e |

Houn Verh
e —— | mraintEin E
i s
supenasor | - PR
[ J— instruc
apEnaton 14
P | dnll
——— | BEsis! o
manEEar b imi——
| P— jrfgmg.arn
 — | oplons
4 Complete these sentences with the correct farm of waords from 3.
1 Thecompany — works forthe _ company.
2 As amoterhand, Fm responsible lor the el oof all
the engines.
3 My johb is bo support the drilber P s
4 Eachdriller  one ol the crews,
5 Insome places the foolpusher is called the g

Listaning 5 m Listen 10 Abdul a5 he introduces Harish (e the rig crew. What is
Harish's fjob amd whers will he work?

6 Listen again. Match the names to the joh titles.

1 HMrl a3 initoriand

2 Iohn b} eiriller

3 Mohammed ) tonlpusher

4 Al o1 drilling enginesr

5 Samir &) CiHnpany representative

B Abdul Iy ekl fetratlng fuids engineer

Speaking T Work in paics. Choose and complate one-of the following tasks.

I Dhraw an organisation chart for vour own school or orgenisation. Exprlakn it
Lo wisvis prad Lier.

2 Make a list of different job tithes in vour school or organisation, Explain fhe
fakas ter yosur pariner.

L ]




==

Work routines

Speaking 1 Work In pairs. What is the app in phato A for? What about the software in PRLETRLEN B
B? Disruss wiih a partner B

Fig | Edit View Help L

) Wew Schedue | @ Deles Schedula Frind Boheduls

Thu Fr Sa Su [ 5]

N W 15 188 1TE | 1RE

& Bowlar
E Hill

H Scihwarz
O Le8lan:
A Fox

Listening 2 m Listen ta three comversations and aigwer these questions
| Where do the speakers in conversathon 1 work?
2 Where does the woman in conversation 2 work?
% Where does the man in conversation 3 work?

3 Complete these sentences with the words in the box Then listen agabn amd
chock your answars

call ook downtime reschedule muline s shifts  straight

1 O this riz. workers are an the job for 12 hours a day for seven
_ days,
2 Thenight — were the worst,
3 For  tests, we take samples at specific tmes from specific
locations, accoorting o & schedule,
4 Last wesk we had a probiem with some of the crude iniliw, soowe had to
__all our tesls.

G Imon A hours a day,
G Everything hnd 1o be planne] properky to minkmise
7 We had to work dround the _to complete the job

Vocabulary 4 Malch phrases 1-7 to definitions a—g.

I out of the ordinary 2 available lor work

2 week-long break b unexpected OF noE-rout e

3 arcund the chock ¢} seven davs off work

4 reschedule ) ey and night without stapping
5% om call g1 make a pew timetable'schedule
6 seven dayson [y working from sunsel B SUnrlse
T the night shift ¢ working lof aweek



Language

s Regular verbs Irreguler varts. )
Wa use thio past simple o lalk | He called me an o aga. Tieay hagl a prrobinm pesalag
aboul a complalad action IR e dign't call me. Thay didn't have & prablam pesferaldy
ihe pasl | Oifal e call you? Did ihay hawe a prodian paskday?
Eh‘f]m-ﬂmnenanwu? Wna! hindl of grobler dief el heve yastorday™ |

5 Complete this conversation with the past simple lorm of the verbs in the box,

finish use wanl yowhave yowsee

Ahmed: Ahmed Bin Mohammied.

Kewvin:  HI, Ahmed. it's Kevin,

Ahmed: HE Kevin, What's up?

Kevin: | just wanted to say thit we (1) the repalrs an hour ago.

Ahmed: That's excellent news. (2} any problems?

Eevin: Mo, not really. We (3} some.of the oiishift crew for a couple
nf hours.

Ahmed: OK (4] — Joe vesterday? He {3)
documents,

Eevin:  No, [ didn't 'l catety him tomaorrow o the elfice.

Ahmed: Sounds pooid, OK. Thanks for calling.

Eevin:  Yoo're welcome, Bye, Ahmed,

Ahmed: Bye

Reading © Fead this text about a refinery shutdown and answer the questions,

o give vYou some

- =
Nesrnsally, the refinery runs 24 hours a day.
seven days o week but last week was different,
The refinery was on a scheduled shutdown
in grder fo ingpect, upgrade and cledn our
eopuipment. We also replaced one of the coke
caolers, Uwer a thousand extra contrictors
came in Lo do this malenance work, so we
b & lob of extea troffic, especially during shift
changes. This sort of turnaround maintenanoe
takes place every four to five years,

1 Why was the refinery shut doswn lnst week

2 Waa the shutdown planned?

3 What ivpe of equipment was changed?

4 Why was thers extra trafhct

5 How often doss the refinery shul down for turnaround malntenanoe?

Speaking 7 Work in pairs. Explain what you typically do each week over & pertod of
one minih

A couple of eeks ago way pery typicad. | was on night st fwe whole week,

so d stoerted ok o
[ peapiand jchs | 1 S




L1

Transport to site

vocabulary 1

HAeading 2

Yocabulary 3

Poople aend palss

Labee! these photos with the words in Lhe Dox,

helicopter low loadar tracked veticle transier baskel

Read these comments by ol workers and underline the words for fnrms ol
transport, Which commaents refer Lo the types of transport in 17

]

"The rig camp-is in the middle of the Omani desert, It takes geveral hoors to
et to the location, First. a taxi 1o the alrpart. I'hen: an early flight to the oll
intlustry base at Fahud, normally in a propeller aircraft. And then twe hours
by crew s

‘W' a drilier on an exploration platfonm in the Campos basin, which is a
large il Beld off Rio de Janeln. Every day approximately 2,000 workers Qv
by helicopter from Uhe mainland to the platforms in the area, so s very
busy. Sometimes there are delays due 1o bad weather but normally the total
travel Hime from Botel Lo g bs absnd lowr hiodrs,

‘I'm a roustabout o 4 production rig which Is quile close to the shore, 50
we travel by crew buat, The total distance is anly abosl Mk, When we gel
tor the Hg, the operator lowers the transter baskel and hoisls us up '

" work on pipeline repairs, We use different vehicles to get 1o the work

site, depending on the iype of ground we Bive W cover. Diur feet has both
wheebed and tracked vehicles, with payioud capacities up 1o 40 tons, For
long distances we use 0w loaders o transport the vehicles.

Tm a chiemist in a refinery just outgide the town where [live, |t takes me 20
minutes by bicycle to get from my homs omy ke, o ralioy cinys | lake
my cat. The refinery is ot the mouth of the river, on the soul I bank. You
often see ofl tankers there”

Match =5 o a—e 10 make forms of transport

[y i) vehilcle
G by loader
fracked ] tanker
propelier ) bies

ail ] aircrall




th&nnﬂwdﬂmmumm The refinery s just outsidelquile close to iha owm
distances. The meaning is similar. My office 15 quite close fo Main Sfroar,
The o fisict 15 just off the coast

We can use different phrasas o say whens things am. | Tha adkpar & in the midedle of e desers
The fefty ks on the south bank of he ive:
Tha rig is at ifve moulh of the rear

A=F on this map,

5 Match 1-7 to a— to make sentences.

1 The oil field is in the middle ) the mouth of the river
2 The all field is b} to the share,
3 The distance is ) of the desert,
4 The rigis close d) off Rio de Janeivo,
5 The refinery {s just outslide o) the town,
f  The refinery isat 1 south hank of the river.
7 The refinery s on the &) about HMm,

Listening B Loalkat this map. Then listen to a conversation and label the rigs, the

harbour and the refinery.

Speaking T Work in pairs. Discuss the different types of transport you nse o gel 10 your

place of work/study.

TR

=




read and understand safety rules

| and regulations
F Enr 1 - 4 H i 1 T 1
2 P 1 DC E. d u rE.S explain decontamination procedures
» follow load handling instroctions
describe hazurds at the place of work

Rules and regulations

Aeading 1 Read this accident report. Then read the safety poster and tick / the salety
rubes which were brokem,

Accident report

Date: 13 Ociobar
Tima: 127
Location: delling rig Alpha 341

Descrighion of incsdent

John Brown {molorhand) was irjured when his fall prolection lanyand was

cawght and wrapped amund & miating kelly bar. According to Brown. the body . g n

|5 what happensd: he compsatad same work In the derrick using a full A == SNV

body hamese. His lanyard was attached b e D-ning on the back of tha \ A bl

tafress. He climbed down and detnched the lanyard from the Efefing but VLT e T

dhed not remove the haimess of B lanyasd from his body. Then he wallkad A" o SARR I A

mcross the nig fioor, near fo the rotating kefy, The lanyard wias caught by [ n&@ i | '.':f_ '*"i' l
| A '

the kelly and Brawn was puliad towards Be moving paris. Forunately,
ancdar man (Kevin Walla) quickly prasasd the emargency stop bufcn,

'l_'&.. W |
Description of injuries % F # %{J '

Safety rules on an offshore rig

1 [T] “Tree vig nonuat hawe & vemiporary safe cefuge (TSR], or sale roam, a rafs
escape route bo the sex and & onfe route to the lifehaats.

= |:] A salfety boat et abways be on grandby near the platform, ko rescios
peaple whio fall it the ses

2 [] Warkess muat not enter the dangar sone when the sotary table is n maton

4 || Workers must renove fall protection equipment, ruch as laryards, . |
anmiedlately when i ls ot nesded. italre — = -'\:i'

5 [ | Wrkers must remave or confine beess clathing, loeg hair jeweli=ry. g
watches, etc —

& : Warkers must not bring dangeroud items; such =5 manches, lighters of _hl ‘ ‘
othor Bammable itenis aboard offshore ail rigs.

7 [ ] Before coming aboard an offshore ofl rig, all luggage must be checked
a —l Every pitce of squipment on iha affshore ofl tg st be tested epularly.
g | When equipment is tested, it st e Edentifed wirh 3 coliour code

10 __ Wla poTs st not use squipment with an mit-af-date coloar cods

=i




Vocabulary 2

Match 1=T to a-g bo make collocations.

we use his patterm!

| i

transtorm an ective sanlence into a passive senfence, Tiva votabreg kaily (nfined he mokrtiang

eubject of the passve sentanca {obssct of ihe active Tha matcrfuand was infured by e rotaring kaify
sanlence] + io be + past participls + by + agam |Hu
doar of the action, tha subject of M@ acte sentance).

1 lisge ) route
2 =l bl protection
3 spfety )} mne
4  escaps o) clothing
b danger 2] corle
& mtary [} hbnoal
T ealour g tahbe
3 Complete these sentences with the collocations in 2.
1 The visitor's — . wig caught In the
2 The —_ was walting néar the platform,
3 The new roustabout forgol his — equipment.
4 Dwopol use equipment with an oul-aldate
3 The went from the — tothe sea.
Listening 4 m LEsten, write the words you hear and underline the word stress. Then
firnd the words ln the safety poster fn 1.
1 jepeliery
L}
d
4
5
Language
e often usa the passlve in writter English, To At

Passive

11 is ot Hl.u.w; nﬁ:u:lar:,r i irclude by + agen. The matorhand was infured.
Wao uae the F-E\E!ﬂlﬂ:
= ko lotus on whisd happenad. not on who or what Fmeqt:fﬂnmnr[smrr_ﬁufln'y.
perarmed an action. The lanyard was caughl. e
« whan the dosr of the action 15 selfavdant or npd Thiz poumnm (& made i Genmany,
irmmartant The well was drilled last week.
¢ o lalk about processes ﬁ:a#m'l'pl’:hadﬁ:ffmdm’-‘mp& Tharrtha o sinrg is
trippad it the wed hale.

5 Rewrlte these sentences in the pagsive.

Speaking G

|
2
3
4
5
B

T

The rotary tabile caught the derrlckband’'s lamyvard
The vigitar wore lovse clething,

The teolpusher reportad the accldont,

The engineer pressed the emergency stop Button
Thee drilicr superviscd the workers:

& company In Germany makes these toals

Thee security poand checks the luggage,

Work im pairs. [iscuss accidents yoo have seen or heard about. Was anyone
injured? Were any safety rules broken?

13



Decontamination procedures
Vocabilary 1 Label photos A-E with the words in the box

cloth hose  contaminaied water  porous maberial
soiled gioves  steam cleaning

2  Complete this extract from a company's standard operating procedures (50Ps)
Wikl The words fn the o,

bils - cleaned rmimmise pomous  sofied  waker

PROCEDURES

Drilling equipment cleaning snd decontamination

I Pror to deparfure, the drll nig and all or tool handles, cannot be thoroughby
dnilling equipment should be thoroughty decontnminated. These should be disposed
et remove alloil, grease, of properly.
znd, et 4 Cleaned egupment should not be

1 Before each drilling operation, el handled with _ pleves, Surgical
downhale drll equipment, the ng gloves, new clean cotton work gloves
and other equipment should be of other approprnte gloves should be
steamn cleaned or cleaned using logh used and disposed of, even when only
pressure hot —___ andd rinsed with slightly soiled.

pres=urssed potable water 1o
Cros=-Ccantantnation

L

The use of newly painted drll

and tools should be avouled. since pant

3 Equipment with —__ surfaces, such chips will likely be introduced into the
w5 rope, cloth hoses and wooden hlocks manitonng system




Listening 3

Vocabutary S

Language

Mlml musd

m Listen 1o a supervisor explaining decontamination procedures toa
inew emploves. Match these procedures {a-e) ta the supervisor's instroctlans:

a1 Clean the drill rlgnml all |.|ri||.|rlgr.r||.1i|:mml prh::r Inl:lr,parrlmr, S

b} Steam clean the equipment, then rinse with potablo water

o) Digpose of equl pieat with porows sudaces.
d} Dispose of solled goves.
eh Do ol use newly painted boek or equipment.

Lagten (o conversations 1-1 again, Wrile wonds that match these definitions

W L G By —

prldr Lo
rinse
pukalile
rlispose of
s fesi]

Corm plete these sentences with the words inthe Dox, There bs one exira worl

M ods e —

away ocleanad cieaner cCIEBNNG MUl watar

This gguipment ahould be thoroughiy
Flist, use bl alemm .
Remave atl the greaseand .
Then wash the edulpmenl with potaliles
Dean™t forget to throw the old ropes

We se shodld 1o make
FECOMMmeniaions o suggesions, Yo SROdE T WSS JBeiaiy

Your showhd elean the anil bis fisd.

Habisl ollubinire i

We u=e mrst for rulss, Must is You! IMrst use iha sleET Cleaner

SNVl Y W Tt grOwe.

Should and mus! eon also be used | Active: You shouldimust clean e dnd his.
I the pasaive (Fuststould + be+ | Pastasd The doll bis showldimust be cleaned

pasi particple).
6 Complete these-sentences with the correct active or passive lorm of Should
1 You tremnove] the contaminathon,
2 (we/steam clean) the deill plpes next?
4 Contaminated cloth hoses (ilispsose] of
4 You {avold) newly palnted drill hits,
5 Allthis squipment {elean’ using high pressure hot water
Speaking ¥ Work in pairs. Discuss procedures for cleaning squipment you are famillar with

= o to e Bk

L user o Aream cleaner guie often

Really! What do yow wee if for?

T elerin fhe workshop fooe

What's te procedure

Wl frst e narmally sweep e foor And we pt any oo gy
IR,

Thed we .




Load handling instructions
Speaking 1 Label Ilustrations & and Bwith the words i the box.

block contminer hook load  wire roge

sling= n g:r:dtuﬂd-lnﬂ F
'H.ﬂ i1
*

-'ﬁl-

llaﬂhh;m nmw:nrt GAMbgE

h
L

tagline tar ool of load

Listening 2 [T Listen 1o a supervisor (5) giving instructions to a roustabout (R} ane
complete thedr conversation.

5 Right. now ket me give vou some general rules about working with
(17— Listen carefully, First of all, make sure (he work area |s
clear. if there's an ohstruction, (4) — it And by obsiruction |
mean anything which shouldn't be there: tools, sgquipment, boxes —
you name it OR?

R: DK,

S Good, Next, always (3 the candition of the equipment. |l
you see any damage, just (4) _ me, For example, corroded or
broken (5 ropes or worn slings. That kind of thing is very
damgerous, Understand?

R Yes, (M.

5: Alwavs use Laglines to control 4 load., [f a load swings to the ket
or right, vou Just (5] — it hack. And another thing: attach
{Ti— orshackies to pick-up points. |f there are no plck-up
points, use slings and packing 1o prevent damage,

R God bt

5 Mow, do vou kiiow the emergency stop signal?
R Vs Like this?

S Yes. exactly, Well, if vou see & problem, (8) — the signal.
R il

& Oh, yeah. I vou sren't a qualified riggey, you mustn't rig loads.
R Aha, OK.

& And finally, if yvou don't understand vour task, (9) — the

prrsdin by charge.

3 Listen agatn and tick « the toplcs thal ane mentioned.

1 [ |transport 4 [ equlpment 6 [ |stop signals
2 [ taglines 3 [ clothing T [leteanliness
3 [ |ohstructions

v D



Vocabulary 4 Label photos A<E with words and phrases from the conversation in 2

Languages

If + presen! simple « imparative
| We cin use the condibana! M you see some damage, tell your suparvizor Tell your supsndsor if you
structure if + presen simple + BB O Clamans

imperative o give instracions. [ FF frens fony' urrdlerstand our [BsK, gEK e person i cherge. /Ask the
Whan the sanioncs slans with «, we | persan in charge ¥ pou don'l wndemstand pour fash

Bl & comma nﬂn.-': the if clayas, I |

5 Match 1-5 to a—e 1o make sentences.

I I you don't know a) pullit to the right

¢ I the load swings to the bell, b throw them away

G I there is a problem, c) ask.

4 M ywour ghowes are sokled, d) cleam it

a | the squipment is dirty, e] pive the emergency stop signal.
6 Complete these sontences,

I Il vou see afire,
2 U vou are liungry or thirsty,
3 H you want to speak better Enghtah,

Speaking ¥ Work in pairs, Student A, laok at the information on (i page. Stodent B, Idok
the Infoermation o page 76 Follow the Ingtrictlons,

Student A

You are a supervison Practise the conversation in 2 with Student B, Then awa
roles and repeat the activity. Remember to discuss the following

* ohstructions * stop slgnals * faglines ® condition of sguipoms



Hazards

vocabulary 1 Match words 1-10 10 illustrations Al
mis#ing guard rall

moving pes
roskaking kedly
steps and mings
tong handie

1 falling hammer b
T muouse hole 7
3 obstructions 8
4 short monkeyhiaard b |
5 swinging kelly L

1 | fHereate abstruchans in (ho waikaay, b
‘ youd rrught trip ar t5ll quEr fham. —
2 - |I yoe carry ook whan you are elimbing T
paw gl gop them oft ROmeng. —
| 4 if rungs are missing ram a slairsEy of B
izddes, vou calild fll From g hemghl —

L Tha rolating kally might caich pour imasa ¥
claihing: —

§ A kellyar ping cauld swirg-and srikl 10
wol feal, —

| & quart rat s missing lrama
walioway, you could fall ot —
I| you steg off @ monkeybaar anta 2
fingertoard, yauw might fall gl —
Mowing pipes | guld brap your hand gnd
crpsm b —

Whan the haretiz ol {ne Tang Saings, |
rgn | strike o, —

Y coald Eall into an aredveTed MmiuER
hole. —

e



Listening 3 BT fisten to thres conversations. Choose the hazard youi hear:

I a} wet rung by hiroken g ) missing rung

2 a) missing b} biroken ) twisberl
mieakeyloard e ke besared mucndeesy besard

3 a) boose clothing Bl heslicopter anding pad ) hedicopter molor

4 Llisten again. What exactly happened in each situation?

Language
; !-. o
Wi uss might anid could to sy b (=8 posshilliby of Wou might e ever an ohitrasiion
sarmething hapgsening. The pipes socid a0 pour hamd.

W can als use might ant could In condional serancas. | if wa et bad weRlher we might siop work
We use I + pragarnt smple - mighticould « infinite

5 Match 15 to a=e to make short exchanges.

1 it rains, you might get wet, ) Mo gorey. Bot Joha might know,
2l the plpes arrive inle, we b} Wes, thie ses bogubte high already.
meight havee o defoy the drilling, cd The company rep won't Hke that
d I thes weathsr gels wiorse, we b} Wes, bl only ] forgel miy rzincoal.
camalel b o for e ronigh nights e} Mo, sorry. | made it yesterday, Wour
4 Coaldd yoie make the tea? furn today,
2 Do vou know' where the lscident
[l (=7

Writing B LUsethese notes to write a report.

s rol orn Aairway S — e quarss o il — Jdriiana with no kg
habs —huts and bolis missing fovr s — o calbios far foos — wallivag:
Fiockea Wil hoses

Safety report
I inspected the oil rig on 24 August and | observed these safety hazards;
1 Aguard rail an a stairway was missing,

2 Thers were no

3 Three drillers did not ;
4
5
B ;

Speaking T Workin pairs. Makea list of hazards In your place of work/study, DHacess what

could happen.
| Procedures | 2 SRR



describe how oll is formed

explain typical oil industry processes
give a short presentation about refining

PrOCesses
clarify pipeline laying technigues

Exploration

Reading 1 Head this text and label the diagram with the words in Fhe 1o

cap ock gas ol reEOrVOIr rock  SOUNCE rock  Watar

Petrobeum geologists ook at twe {miportant properties of rocks:
permeability and impermesbiiby. Some rack types, such as Hmestone |

ard candstane, ane highly nermeabile {or pirous] —thatis, they ——= A =
contabr small pores for holes) which aliaw Fluids, such as all, gas . fif e
and water, ta flow through them, Othes rock types, such as granite ) i

and marble, are impermeable (or pone-porous) - that is, they dn mot —1 1 T =

cortatn pores and fluids cannot pass through them. This dixgram " q

shaws how permeable and impermeable reck laysrs are arranged N a L

typical ail and gas fedd. The oil and gas deposits are fauna in & Layar e

o raxsrvoir rack, which 18 permeable. In the rasesvait Tock, gas i at gii® -~ Oiandpas| .

the top, ailis in the middie and water is &t the bottom, The resergir 1?""” rigg fram hers =

rock s Gapped batween fag inyers aFimpermeable rack, A lang Hme

aga, the petroeum was irv & lmyer of souTo: prock, such as shale, belaw

the reservoir rock, (her o long period of time. thie oil and gas flowed

upweards out of the source rock into the reseryoii fock, where i was

trapped ty the tag lager af impermeatie @p rosk.

2 Read this follow-up text and labrel dingrame A-C Fig 1. Fig 2 or Fig 3.

—
i were ol figlds formed? It began miltions of yeaes ago, when the remalim of microncaphc plants and animas [ rqamic
matter) seitled ga the sea bed., Sediments, such as ey and sand, coversd the orgenat matiarn Ware sedimentary Eyers war
added &nd the sediments became heavier, Pressare sl tamperatureincreased. The heat aiid pressune ronverted much of
e prganic matter into the hydracarans that make up ofiand gas. The oil and gas then flowed upwands. Some of it reached
the surlsce and escaped. Heowever, some of it was b appied undergraurid in reservair rock etow a Layer of cap rock, The ail
rermalt in this gealegical trag’ urfil it bs drilles o
forand Brought o the surface.

Hare are thres types of geclogcalirap. Thizy wure
il caused by movements in the Earth's crpsh:

1 & fold (or antickine)., The layers of rock weee
hent into a demeshape (s22 Fig 1),

| 2 & fault. The layers of rock cracked and one
dida menved upwards ar dawnwards {see Rg2).

3 A pinch-pat. A mass of impermeable rack
nusheil upwards into the regerpir rack (soe
Fig 3}




3 Are these statements aboul the texts in 1 and 2 froe (T) or frise (F)?

| Granite and marble are examples of reservoir rock. (T | F}

2 I there is no layver of cap rock, ol and gas can flow to the suriace and
egcape. (T Fl

3 Oil, gas and water can flow through small holes in rocks. (T F)

1 Of is composed of hydrocarbons. fermed underneath the sea (T Fi

Listening 4 Complete this conversation betwesn an englneer and a visitor bo a
drill site with words from 1 and 2 Then listen and check your answers.

A: Can vou tell me how oil fields are formed?

B Yes, of course, It's really very simpile. First, you have orgasic matter which
fall2 10 the sea (1)

A: Ukganic matter is things like plants and animats?

B: Yes, exactly. Next, this organic matter gets covered by sediments, such as
clay or sand. Over time more and more sediments fall, so we end up with

different sedimentary (£}

A And the pressure increases?

B: Yes, and the (33 increases too. And this process converts the
irganic matter into (43 sin ather words, oll and s,

Al |see

B: MNow this oll and gas is in what we call the source rock, Alter a while. it flows
upwards b what we call the (3) rock. And finally, It Stops i a
geecalted 06) — trap,

A Why dio you call ita trap?

B: Because it can't flow upwards any more, The cap rock, which is above the
regervedr and is impermeahle, stops the oll and gas escaping to the surface.
It trapa the oil and gas,

A 1 see

B: There are different types of traps. of course. Look at thess diagrams, The
first ane is an anticline, You can see t's shaped Hke aln) (7)

pronunciation 5 [ECEEM Listen and repeat.

1 sedimentarylavers 3 regervoirrock 5 lmpermeabls
2 hydrocarhons 4 geological trap

We usually use sequencers when we dascnbe the first. second. third, next, then, after that. finally
aifizrant slaps in a prOSess.

B Pul these sentences in the correct order. Then complete them with the words in
thi= b

ofter lmally  first over  than

] the hydrocarbons are trapped by impermeable mck or estape Lo
the surface.

] organic matter falls to the sea bed,

] time the hvdrocarbons fow upwards.

(] that, the wekght of the sedimentary layers converts the organic
matier into hydrocarhbons

] sediments Lol snd cover the organic matfer,




Distillation

Reading 1 Look at this diagram of the oil distillation procedss. Are statements -6 froe
(T} or false (F}7

ool 1 Crude oil is heated and pumped into the column.
(T fF)

2 When this happeng, all the crude oll evaporates and
e vapour {or gas) rises through the column, (T / F)

3 As the vapoor goes up the columi, the temperature
decreases, (1 /F)

4 Al the vapour from the crude il Tows 1o the top of
the column and leaves it theough a plpe. (T /[ F)

5 When the temperature (alls to between 175°C and
325°C, some of the vapour condenses into ligquid
Yerosene, 0T |FY

6 This substance condenses at a higher temperature
than naphtha. {T / F)

2 Work in palrs. Read this description of the distillation process and answer
the questions,

The oil refining process: fractional distillation

Cudr ol (o1 pembesm) & o mishae of dffesnt ydiocoboss. ol ofindes cofled o focienoir o focsonal ditillahan

Wiy selid groducs con be mode from fhen b find they mst columnd. Inside sene ane maomy moys, of horzontal plohes, kied

b extroced ool sepoeaied e ane anothec ps diftesrt heigie Ench %oy coleck o derenl hodion whan il
The dffereni fydiacorbon components of oude ofloe oolled  ondls ond condesses

froctions ond they e segonated awsing frocional disiEloion. This The crude el 5 heoted o of lenst 350°C which makes mest of

peocess & based on the princighe thod diffeser substonces bosl at  the ofl evapoioie. The vopour then érsers the olumn and moves

cifferant merpesting. For ecompis, oede off contors kemosee o theaugh e fodinnoor As each frocion conderses, the

twhith is mode inio gt fuell ond sapitha twhich & mode o liquid & colleded in the ko Sulstances wih highes bafing

ool for cosd When ®e midue of ksrsene and naphibo is poinly comdense o e Sowef noys in the column. Substonoes

hediee] sa fhat | evaporales ond #ien is rooled, the kemsene  with kwan boling peints condesse on the higher Yoy

conganses of o higher kempermure fan fie sophdin. A e Thee tstmys bore ety which aliow the vapow i bebbie
it pak, ihe kesnsene condenses firsh ond she nophiho thecngh the: buid in the Sy This: hedos e vopaut ¥ coal and
candensss loler tandense moie quickly, The lquid fom eadh sy then flows o
Thes 15 b Bacticnnl distliction woks: the mein aquipment & of e column
—— —_——

1 Why du different substances need 10 he extracted from crude ofl?

* What seientific lact does fractional distillation use?

4 Which components in the column collect the condenaed ligoid from each
frivction”

4 What el the valves do?




3 Match 1-7 to a—d to make collocations

| bsobling m) il

2 Iractional hi cylinder

3 erude ) plakes

4 t1all d} fuel

5 liquid ey kerosene
6 horizontal [} distillation
T @) poinl

4 Put these stages of the distillation process in the correet ordes

7 As the vapaour rises throegh the trays in the column. the temperature falls.
[he condensed lguid of the fraction is collected inoa fray

When & fraction in the vapour coms 1o its own boiling poind, it condonses.
Ihis is how the distiiatkon process in (he rsctiomnator war ks

Mast of the fractions in the crude ol evaporate,

The condensed liguid Rows out of the fractionator through a plpe from
the Lray,

A furnace 5 used to heai the crode ail b a high temperatare,

] The erude ol vapour enters the fracticnator and rises up the column,

ORI

O

Langudgs

Talking about iemperaturs

Wa oftan use verb + preposition 10 describe The demparaiurs fafls 1o J25°C
| termparaiune changes. The femperalLrs riees fo etwesn 6070 and 100°C
| rhe tempesaure ranges from 370°C fo BR0C

Listening 5 m Complete these sentences with inlormation fromm the diagram in
Then listen and check ywour SNsSwers.

1 Jet fudd is made from kerosene, which contdenses between anil
ks
2 When naphthia vapour is cooled Lo between anl by bt
condenses,
9 DHesel ofl is produced by cooling crude ofl vapour to between anil
=
4 The hoiling peint of industrial fuel ol ranges fravrm Iy - L.

Spaaking B Work in small groups. Answer theso questions.

1 What |5 a fraction
4 What ks fractbonal distiliation?
% What are the main components I a fractionator?

-
Ll
- |
=
<
.}
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Refining

Reading 1 Read the text and complete this flow chart with the words in the bos

alkylation blending eracking fractonal distillation  rsforming  treating

gas
progction

- suphuric

lightar a

crude "

oll S —

RBEiar 4

B petrleym
e prochils

1

The oil refining process: cracking, reforming, alteration,

treating and blending

The mokecules in petroleur are hydrocerbons and
consist manly of carbon IC) and hydrogen {H)

Hydrocarbons may be gasecus, liquid or St al
room temparaiuce and atmaspierc prRssure
Solids have @ higher nusmber af carban atoms and
a higher boiling point. Gases have a iower number
of carbon atoms and & Lower bailing point.

Afier fractional distiiation, petroteum frachigas
can be changed m inree man ways: by cracsng,
reforming or allécation

Cracking bresks down larger, heavier
hydracarbons into smaller, lghier hydrogarbens.
For example, neavy gas oil can be broken down
inta lighter products, such as petrol and. desal,
I'he process takes place in & cracking urit, The
tydrocarhons are heated under prigssure fo high
termperatures untit they break apart |thesmal
crackingl. Sometimes a catalyst, suchas baudxia
&r Fddrogen, is wsed to speed up e process,

Reforming combires smaller, Lightar
rydrocarbons to make [arger, heavier

hvdrocarhons, The process takes place in a
refarmmer b uses heat, pressure and & catalyst
[usually containing platinem] to comert raphtha
into high octace petrol and petrochemicals.

Alteratlon rearranges. ar changes the
twydrocarpons in one fraction o produce a differsnt
Iractian, The moest cormmen method s called
dlkylation, which takes place inanalkylation unit,
In this process, lightzr hydrocarbons are convertsd
infg high-octate petrol using a cataiysl, such as
syulphuaric acid

After the abave procasses, the fracltions are
treated in the treatment wmit whisfe they ars
passed through chemical filtars to remaous
impunfies, such as sulphur, waler or 3alts
Finally, different fracticns can be blended or
mised together in the blender te greate producis
for making plastics-and other polymers, such as
petrod, lubricaling oils, keroeane, jet fuel, cesel
oil, hipating 9il and petrochemizals




Vocabulary 2 Tick ¢ which of the lollowing are used as catalysts in the refining process

| [ kerosens 3 [ diesel ol 5 [ 1sulphuric ackd
2 [ bauxite 4 [Jwiter &[] platinum
3 Match the items In this table
Process Lacation ! Furpn_ﬂ-a-. Method
| Fractonal Mﬂﬂm-ﬁl W] TR il reETewe sulphus A} hadl whder Wgh pressure
7 eracking ) bdender Iy break down heavy = Bk cizru fracticns at differeni
| hydiocarbans ]'l RS
1 mb"rrmg ci alkyiation unit I iily separate imctons from 3] Mept Undar prassuny, uas
crudocd — platinuen ge catalyst
4 alkytation db treatmand unil [ i) crogte produedis, such &8 | D) use suphune a5d as catalysl |
| piztr |
& fagling I'~—a:. distilatan calwmn J ¥ change hydrocarbons E} mix frections togathar
6 blending f| cracking uni Wi ornEnre Fcrocartions | F] pass hreugh chemcal filers |
Listering 4 [EEEE Compiete these sentences from a presentation abou the refining
process with the words and phrases in the box. Then put the sentences in the
correct order. Then listen s check Your answers
brings-me o by saying for coming 8t ook at
lika to mowe shown shows 10 edplam  turmfo
(1) cracking first
[ ] That (2y —_ the three main processes: cracking, reforming and
alterathom,
[ My objective in this talk is (3} - some of the precesses in ol
refining,
E As () im the Now chari, albesr treatment we have blending.
[ " likees 1o staet (50 & b LRings nbowl hvdrocarbons.,
[ Mow let's (6) on ko reforming.
[ ] And thirdly, let's (7] alteration,
[ And fnally, I'd (8) mention some of the products of refining,
E| A Ll low clhurt (5 , the next process is treatment,
m Clood morning everyvone, and thanks {107 to this presentntion,
Language

We usa cam+ he + pasl papficiphe ba Inrm e passive with can,

ACtive

Pagsaive

We can change fractong ir frgé main waps.
We can break lege fydmearbons down o smaier
iy,

Frections can be changed im thria maim ways
Large hydrocaraons can be broken down oo siraies
e,

5 Read the text in 1 again, Underline the passives with can,

Speaking 6 Work in samall groups. Prepare a short presentation on the refining process, Lse

the expressions in 4 bo help you, Then give o presentation 1o your groug.

L oo | 2 IR



Laying a pipeline

Reading 1 Read the text and mateh headings -7 to gaps a—g.

w] £ LN b Bl P e

Burying the pipeline under the sea bed
Connecting the plpes into a pipeline
Laying the pipeline on the sea had
Surveying and mapping the sea bed
Cleaning out the ppeline belore uge
Constructing the pipes

Planning the route of the pipeling

Mast offshore gil and gas is brought te shere by
pipelines, which can operate i all weathers. Here are
the main stages of laying a sub-sea pipeline:

8} — The seabed is mapped to identify unstable aress
anid obstacles and tosee if it will be possible 1o bury
the pipe.

b} Pipeline roates are planned to be as shart
&5 possible. Slopes that could puk stress on
unsupported pipe are awaided,

£} — Pipaline construction is begun anshore, Lengths
of pipe are waterproofed with bitumen and coated
with polymears or steal-reinforced concreta. This
coating protects the submarine pipetine and atso
wirighs it down on the seq bed.

d} — The prepared langths of pipe are welded
together offshare an a lay barge.

) — The barge bs winched forward on ity anchor Hnes,
ALthe zame time, the pipefine drops gently to the
sea bied. The pipaline iz guided by a 'sHnger’,

f} — Two methods are often used to cover and protect
the pipeline on the sea bed:

1 (see Fig 11n 2) In shallower water, a pipe
trenching barge is used. This vessel follows the lay
barge. When the new pipeline is Laid on the sea
bed, the trenching barge digs a shallow trench
undar the pipeline and covers it with debris.

€ {see Fig 210 2} In deaper water, a gravel-dumping
vessel i used, This wessel follows the semi-
submersible Ly barge and drops gravel onto the
ppetine, The gipetine has mare weight in deeper saas.

9) — The Insides of pipelines are cleaned risgularly
b remowe wax deposits and water. A pipatine
inspection gauge is Forced through the pipe, This
device eollects deposits and cleans the pipe,

2 Look a1 methods 1 and 2 i the textin 1. Label these diagrams Fig 1 or Fig 2.

Then label the diagrams with the words in the box. Use four of the winds twice,

anchor anchorline gravel pipeline stinges ench

QEE-EENNG vesEl

EE-jubmersitio Loy Bags

B




Vocabulary 3 Match 18 to a-h to make sentences.

1 Routes i) are dug.

2 The sen bed b are Hanned.

3 Slopes 0 dre avalced.

4 Pipes ey is dropped.

5 The barge &1 are clemied,

b Tremches 0 1a mapped.

¥ Grawved i are wielded,

E The insides I} is winched forward.

Lisiening 4 m Listen to three conversations aboul laving pipelines. What mistakes
o the speakers make?
I Shesavs . Instead of
2 Hezays frstead ol
d Bhesavs . Instesdd of

5 Listen agaln and ansswer these questions,

1 What words and phrases do Ue speakers ose be correct themselves!
2 What do the speakers say to poind oul the mistakes’

Language
Wi uSe cRItaE aXpressons 10 comeet cursahas whan Qf sorry, my misiake. Onside, ol afshone
ko rrislaes. I meaarl meant Shaiow watsr, not deen water,

i gol thal wromg. | meant the moeine,
¥We can camect amer people by repeating 1he wonrd e 4 | undarstand pou comrectiy? ¥ou use fenchas i
think is wreeg aF by asking for csErifsagan. deep walar?

DOo you mean ofizhom'?

So in other words, e steger places e gravel o fhe
right place?

B Head these conversations about Iaying pipelines and complete them with
gititable expressions, Lse anguage from the Language box

Yes, g0 we bry Lo make the pipeling routes as long as possible,
Ag loreg as posaible?

R

W hatvre v tisam ol engineers on the lay basge. Thelr |ob s o welkd the

pipees logethern
Dhon o maesan “welders'™

: We use a pipeline inspection gauge Lo clean the ouwlside of the pipe,
Sorry, did you say the outside?

FEEW @

Speaking 7 Work in pairs. Student A, explain how pipes are ald underwater but make some
mistakes. Stwdent B, correct Student & or ask for clarification where nocessany.

TR




Storage

Reading T Read this article. Which three lactors are important when choosing an
undergrodind storage site?

Natural gas, a colourfess, noduriess,
gaseous hydroarbion, may be stored in

& number of different ways: It § most
commanly held undérground undes
pressure in thres types of Facilities, These
are: {1) depleted reservolrs in gitand/

o gas fleids, (2] aquifers and {3) 5alt
cavern formations. Natural gas s alsp
stored in liguid form in above-ground
tanks. Each storage type has its gwn
physical characteristics and economics,
which influenice haw itis used, Two of
the mast. impartant characteristics of un
imdergrgand storage reservair are its
wapacity to hold natural gas for future
use amd the rate at which gas inventory
car be withd tavn — its delivarability rate.

Vocabulary 2  Finel words lu the articls in | that match these definitions,

having mo smell
empltied ol
witter-bearing rock

largecave

all the matetialin storage
taken out

-2 R4 I T

3 Gas and gas storage facilithes can be megsred in different ways. Mateh 1-6 to
a—f to cormnpleto the detinitions.

Storage mieasures

| Tatal gas storage capacity |s the maximurm wolume of gis that

< Total gas in storage is the volume of storage in the underground tacility

+#  Base gas (or cushion gas) i the volume of gas in a starage reservolr which
is-needed Lo matniain adequate

4 Working gas capacity refers to total BRS SIOFage capacity

5 Working gas is the volume of gas in the reserviir above the level of base gas.
Working gas bs avallable

b Deliverability is &8 messure of the amount of gas that can be deliversd
{withdraws |} from

a)-at a partleular tima,

B} minus hase gas.

©) can be stored in an undsrground storage facllity.

d) tothe marketplace,

2] a storage ficility on a daily basis

£} pressure and deliverability rtes theoughous the withdrawal Seas0n,




rmct = milion cubic 4 Complete this table using the information in 3,
hl.l —
mimict = bed = bilian Tolsl capacity  Hese gas (bef) | Working gss Working gas Total gas in
oubic: fact (bef) (bef) capacity (bcf) | storage (bof)
fmem = milllon oubie TEEY 3738 2,478 e {2

Frngs

bem o bilion cultic

maines

Languagsa

Compound nouns

4 compound nown is made v of Two oF meee nouns EBIORBES FEEEFWIT
S are writien B2 bwe words and some a8 one wo maneiplars

The fest moun noemally mdicates whnt type of thing the | workivng gos; bass gas, gusfuon gas [yges of pas)
BHCOOE PAUn 8 s wnveriany (a wpe ol inveniary]
gas stoage capacty (a typo al slorage capacdy)
Mot tetal gas forage = the- tolal storaps
ol Qs M Siormper = e toknd gag

Spaaking 5 Workin pairs. Dheeuss the difference(s) batween the following,
cualiion gasmas cuslion

will ey paper wall

wer ik bk Dok work

galety helicopter helicopter safety
tesl appparibis/ ajpparatas tes

Ligtening © m Listen to a comversation aboul storage measures in a facilky in North
America, Which types ol storage are mentionad?

= k-

F

Wi

T Ligten again, What do these numbers refer faff
1 1%
2 2657 hef .
3 24,464 mmck
4 30 millicn

Speaking B Work ln pairs. Student A, look at the information on this page. Student B look
at the information on page 77, Follow the instruciions.
Student A
You own the bollowling gas siorage facility and you want b sell it Answer
the telephone,

Type: salt caverns
MNumber of caverns: 7
Capacity: 135 mcm
Base gas: 45 mom

Deliverabifity: 18 mom/day




Contamination control

Listening 1 m Label this illustration with the plirases in the box, Then lsten oot
of & presentation about contamination control and check your answers,

compressonineeringregulation statons («2|  end users  processing plants
pipeling inspaction gauge recetvers  produchon plants  underground storage

renduchon well heats y H
) LA
i 1 R |::. s
. %k S A
1 = e
e "I— transporiation plpefings i}
f =
— T G5 CC
i s
[ ) I ] e
ol P L - | | 1
N ;1..._ |1‘ s [ {1 J__'I L
FENRery Chermical phwenr rmasnicipal
penductson plant  pland -\“-
pan : et

T
+ .Tr'l
axzar ominals: LPS condensale

2 Listen again and write one or more examples of cach of the lollowing, Then
read audio script 26 o0 pade T3 and check your answers

| solid contaminant:
2 liquid contaminant: .
4 typleal protilemis) thar eontaminants can case:

Aeading 3 Read this information shest and lahel diggrams A-C on page 49

Three common ways af renvoving contamination from pipelines are pipeline

inspection gauges, filbers and-coaliscers,

1 A pipeline irspection gauge is a device that scrapes the walls of fhe prpe. It cleans
the deposits from the pipe as it moves .;ljl:l-_'lﬂ 1€

2 A filter allows ligquid to flow through but stops solid particles

3 There are two main types of coalesoers. Liquld—gis coalescers are used to separate
veater anid hwdmocarbon bgquids from gas. Liquid-Hguid coslesces separate lquid
confaminanis such as water fromm Hguk] products




Il i
o pipalne %

miat -

Vocabulary 4 Complete this text with the words In the box,

contamination  filers filtration  liquid  pipelines

Most pipeline systems use 4 combinatien of
technigues o prevent or reduce (1)

For example, (2) are pften used to
coflect the solids removed after a pipeline
{nspection gauge has been through a pipe,

Pipellne inspection gaughes ane very Common
hut cannet be used on all (35) I such
cases, (4] syslems can be used (o
remove confaminants from the (5)

hefore 1t enters the pipeline.

Language

Somalimes we UsE VEgUE langueage when we want 1o

gives pecple an impression of something without gong
| o &l tha fects and detals.

We're falking abol/l things Nke rust and pipe sCatd.
Thede annigminants dan cause o sorts of protems.
Thiry (A fpwer T quatty of ihe preduar guite a Bt

5 Read auidio soript 26 on page T3 and underline exampics of vague language,

Spesking B Work In pairs. Student 4, look at the information on this page. Student B, look at

the (nformaticn on page 77, Follow the instructions

Student &

You work for & company called JK Pipelines. Studeat B, who works for i bank, is
wisiting your eompany today. Read this email from your boss and foliow his/her

imstructions,

A5 you Kniw, we have some important wslon 1oday. | will b showing meam ground one of
e meiering siations |ates this morrng bu, unforunately, | 8m not avaiabe 1o mee: them
when ey Briva, Plaase meel ham for me and give tham a Wn-mirube infoducticn fo
poaiined: Keep thengs serple— 48 Tar 85 | know, 1hey da nat hava a technical background

48



Speaking 1
driving lence [BAE)
drivar's licenae (AmE)

Ligtening 2

3

Reading 4

Transport of dangerous goods

Wiork in smiadl groupa, Cin vou drive? Do
yom livve a driving leence? What extra
skllls oo vou need im order (o drive s
Lianker? Discuss

BEPEER 1istcn to & drivin ¢ lnstrocion

talking about a training course. Whal by
of courso s (12 What sorts of things will
it e

Listen sgaln and chonse s (Y) or mo (N) for each ol these mications, Then
read audio seript 27 on page 73 to check vour answers.

1 Are the rules the same in every coumiry? (¥ J V)

2 s therea writhen tesi? (Y /™)

& Will emergencies be covered on the course? Y N
|15 a placard necessary arly ot the front and rear of the vehicle? )
5 Is there an emergency tedephone number in the shipping documents? (Y | N)

Read this extract about shipping doruments and label the diagram with the
wiords in the bosw

dismord hazard shipping sides  tslephane

SHIPPING DOCUMENTS (PAPERS)

The shipping document comlsins the four-digit 1D number preceded by e letters
LAY e N4, the proper shipping name, (he kaeand class o division of the malerializ)
and, where appropriate. the Packing Group. The shipping dovwnent will gl
display o 2-hour omergency response Lisle plvome o dser

EMERGENCY CONTAGT 4-000.000.600 ————— Exsmpin of smarganey coninct
[ Foamibar
) -
NO.AND TYPE OF PACKAGES  Or division number QUANTITY
I TAMNKTHLAHCK L2149 EUPFEJEAHIDJ_ 3 I 12000 LITRES
- o i
{1 st m_ mime  PRCKING GROUP

Example of placard and panel with 1D number
Ui towrdight 1D number may be shown on the (4) _

ar o0 an adjacent orange paned displayed on the ends and (57
carygo tank, vehicle or rail car

! ! a niimbered

Ahaped] placard
of a

a plocard
plieard an oralge patel




Vocabulary 5

shipping
hazardonis
¥
dbnmiound-
drlving
packing
il

Ui e T B ==

=

Language

Abbrevistions

batcl 1=7 16 a~-¢ 10 make colloeations,

i} materials
b group

C} USErs

i licencs
) clags

M shaped
g} document

WHER WE SpEaN OF WiTle.

Wis chen cie abbreviations I:‘E‘IB_Bhl:l'I fpems of wowas)

hrazariouE marendals = hazmat
ghiping decwmants —= ghipging opcs
idamtifcaion numbsr — |0 by
covmmarcial driver 3 ficanse —+ G0

B These abhrevistions have been used in this book, What do they stand for!

1 LPG
2 E&P
a sopF
4 MFP
b DWT

Speaking [

Wark in pairs. Stucdent A, look a1 the information on this page. Student B, look at

the imformation on page 78, Foliow the instructions,

Student A

Read these desaile about & training course and answer Student s questions
Then swap rolea. Ask Student B about histher course.

Hewe Tong is o

Woeard wet] Flera an M cocrse !

Wt ix the conrse ke

Dangerous goods regulations - Initial

L abmist alipping danq&r‘uu; goods and the
pn:u'ﬂhjrﬂi. ne'l.'!IJLul Hing, rEiFrﬁnElhﬂl‘l‘.it'E anid
best practices mvolved,

Conrse detally

Available as classmom and inCompany course
Duration: 5 dayvs (40 Biirs)

Recommended level- entrislevel and professional
Prerequisites: nong

What you will lesrn

Uptin cormpleting this course, you will have [he

shills to

» prepare amd process dangarous goods
shipments

= pnderstand legal requirements, opsrational
restrictions and governing entities

Who should attend

champioa dangemus goods compliance
standards [noyvour erganisation.

ickentity weak links in wour handling provediires,
examinesalety isswes and apply them
approprintedy In the workplace,

plrline acceptonce stoll, shippers and frefght
torwarders

cargn training and development speclallsts
pround handiing and load conteol stafl involved
in the corgo chain

regulatory compllance speckakists

persomng| from the Departments of
Tramsportation A Cisl Aviation Authorities
operations and station managers

Al



deseribe incidenits
understand causes of necidenis

complete incident report forms
handle oll spills

=

Incidents

Spaaking 1 Look at this photo, What type of installation is on hre?

Listening 2 m Listen o & report about an incident that took piace at the Texaco
Refrery, Millird Haven, Wales, on 24 July 1534, Answer thete questlons,
| Was anvone injured?

3 What oi-site damage ocourred?
2 What exploded?

4 What off-site damage oocurred?
Listen agaln and put the events in the correct order

3




4 BPEN visten 1oa conversation, What are the pesple talking about?

9 Listen again, What lour ermors are mentioned?

Viocabulary B Match [-5 to a-¢ to make collocations.
1 sustain a) aclood
2 causn b} imjuries
3 provide ¢) afire
4 form g damage
o suffer e] feod

7 Complete these sentences with the correet form of the collocations in 4,
I There were no deaths in the incident but 26 peaple
2 Thee soboke from the Gre iwer Lhie refinsry,
3 Thelightning strike —
4 Several units in the fire,

5  Tree erugle-distiiation uni 1o the PCC undis,

‘Collocations with fire

Warn < fire | start 7 Bes, cawse a fre, contral @ e, corten.a fie, put outextngaish 3 fie
Maote H somating catches fire_ P slerts In bom . jag Fhe buliiding caught fire |
Firs + yart # fiee Broke aul = e naivieny A fire slaried when higfiming sfrock.

The fire spread quickly
The fire woant ouf afier 2 fodr bowus.

fee trigade, e nak, Ve souipment, e alam, fre Sghna: e axtinguishig e
inziclant

A_I:lll:!_l‘-'l:l * _-'-I'_'H' —— | Sy "I"ﬂ.-!i"rl;‘ll.-'ﬂ fir, Sorid S, L ford PrpelvosanBion feg
Campound aectives with e | fireproal materal fire-refardant jgcaat, fire-resistant ciothing

A fire seciurred (asi mght in 8 By

Campount muns s e

B Complete this article with the words In the hos.

bum -exlinguished fie spread stared

The (1) —_ incidem oceurred arga around the drillimg hole and

pt approximarely 4,40 bours; (i) uprwrds throwehou
pecording to repons fom on-gite the ng. The fire contimued w
personnel. As they were inppang o (4 freely until well control

the drll strang froom the ground. the
hit cleared from the hole, went up
through the arnular BOP and passcd
through the deck of the drilling rg,
it which time the incident occurmed
Fire (2] in the immediate

personnel were able to regam down-
hode pressure and kill the well with
water weizghted with mud, The fire
respomse team then(5) — the
rermainingg fires,

Speaking 9 Work In palrs. Student A, look at the information on page 68, Student B, Inak at
the Informatian on page TE Follow the [natruetions,

pﬂ'"ll
|



Vocebulany

Equipment problems

1

Label phaotas A=C with the words in the hox

LPG loading arms  LPG storage lanks . LPG road tanker

Readimng

Vocabulany

2 Read this-extract from & report aboot an incident at an LPG road tanker inading
fmcility in a refinery. Tlek ¢ the mast lkely cause of the scodent
I [ The dreiver did not tighten the connector
2 [ ]| The connection thread was worn
3 [ ] The driver overtightened the conmector,
The incident ok place at 9.43,
when the driver had glready loaded
[2 tons of LG, The coupling
connecting the loading arm 1o
’ the vehicle faiked, which bed to a
- sponfancous release of LPG. The
escaping gas ignited and caused a
e firehall, which covered the drver. Ax
drfoimng I 4
luigs {\ a reseln, the driver sustuimed severe
I injurics and died two days later,
i
’;}’r The mvestipation foumd that the
I'Tl"&:“" thresd in the coupling was badly
wart. In addition, the lugs of the
coopling wéns deformed. It is hkely
that the drver had used a haimmer o
tighten the coupling.
3 Find words in the text in 2 that match these definitions

| ot planmed

+ started Buming

3 surrowunded -

| Imguiry .

b o picce of eguipmeni which connects two things
v misshapen _




—
Vacabulary 4 Complete this table with words from the text in 2
Werb Noun
| imvastgate i
2 qgnifion
coupls a_
4 — fasure ] =
release §
8. — defarmratan
I:ﬂl'lrﬂﬂ. T -
Language
m“mw
| This ded 1o ... Thia fed 1o & reisase of LPG. .k
This caised .. The relsgsed hydrocarbons fanmed @ vanour clogd, which ignited. This caused & major
Pyrirocarhaon fire.
The cauea of . waz . | The cause of the [PG reinass was he feiure of the teaded coupling.
o wEs cansed by mmm:mmwmmmum -
., resued i .. A combination of ervors resubted in ffe elesse of Prdrocarbans. £
. gaamesatol.. | rﬂuurn'rwasxrurulwnnunmlufmﬁré

5 Complete this conversation with the words in the box, There ks one extra word.

cause caused corosien hole ignited led released was

A: B0 let me et this straights there (1) afre, and the fire
2} b ex e oskon,
B Mo, ndg .. Che other way round.
A Pardon?
B The explosion caused the fire. The fire didn't (3 — the explosion.

The explosion caee frst

A Ok, And what (43 the explosion?

B Leaking gas: There was a{n) (3) —_in the pipe. Gas leaked out,
Inrmed @ eloud and then (6

A I sen And whiat caused the bole in r_hl_- pipee?

B: That's what we don't know, We think maybe twas (7) —_ Fut we'll
biaves toy wall for the Investigstion 1o be sore.

A Falr endugl,

Listening B BTED i isten and check your answers in 5.

Vocsbulary T Hewrits these sentences, inserting the missing words.

Therewas a fire. Thiz b to explosion.

The fire caused explosion,

The fire ded an exploslon,

The report statid that the cause death wias a heart attack.

As & resull the accldent, all drivers received additlonal safety training
The fAre cansed Ly an electrical storm,

The fire resolted o oumber of injuries.

Speaking B Work in pairs. How would you prevent an accldent like the one in 2
re-occirring? Make a list of recommendations.

Check the threod couings corretly (0 we

wfl OB B L Rl =



,——#

Doing the paperwork

Raading 1 Read this extract from pecident/incident reporting reguiations, Find wortds and
phrases hat are relited to injury

Thea regulafion anpies 1 igukl hozaitous malarials &l kass ol conscinugnEss

pipelings. A gecident mpart i mequired fararmy of b} thie ABcaBEty of casrying the persan 1cair The Bcarg

the iohiowng ¢} Fienecaeaily far madical freatment

1 an caplagkon o fire not infrtionally sat oy e aperator ) dinabiity whilch pravents fe dischaige of norm

2 i lass of 50 ormoee bamels feight or mafe b dutias & the pursuid of rormE pelivitigs boyond e
mebrag) of hazandous foquid day & Ihe accidant

A e gecape v e mmasphene of Mo than five Barmais B stmated propesty damage, including The cosl ol Claan-up
{018 cuble mwtras} a gy ol highly yoiatie ligus and recowary, thi vaise of kst product 3rd dumage (0

4 tha death of ary pecson |mmpanqﬂmu:mmmu&mm.nrbum.mmrq

& bedly harm resulling in one of mome ol ha loliowing: B52.000

2 Do these incidents an a pipeline ysteim need to e reported according 1o the
regulations in 17 Choose yes () or ro (™

| - fire at a compressor station, resulting in two nperalors bming trested jur
barns (Y N}

2 @ beaking valve, resulting In a smiall pool ol ol urderreath the valve (Y (N

% an explosion at a metering stablon, resulting in the death of twio operators
Y /N

4 the fracture of a pipé, resulting In the loss of 40 barrets o ol §Y / N}

3  Read the extract from an Incident report form below and find words or phrases
that match these definltions

1 deaths —
2 people who have nothing 1o do with L ol petine
2 the time at a particular locathon
4  tiken to another place
5 exlra .
I (1 Wore thene [atakiies? e {1man 12 ¥ore there njuries reguariing inpatie T ptalksathian™
b Yies, specily the mimber in sach cxtegory: Yo ) o
Tla opestor empkiees il R 1) B Fiest, specily the numtser in easch ctegonys
| ih contracior employeet wiseking lor 12a aperator amployses AN A A
the ofEsator T Y A A | 120y oomitractoy gmployees worklog for .
[1C DonAOpEraloT smergeney L I T
s OIHlETE e [ 1 [2¢ poa-pEeralir emEngscy
T woorkers working on the right-abway respoixlens | TR s S S
ik NUIT issocksbed with this 1Tl woiers wirking on the Flght-od-way bt
Bt LT TR T e Y WIFT associatee with this operatee (o (_J
|1e general putibic Tl e gepera pubilbe /Y Y
P tobal tnialities Gens ol theabowny L0 J {25 potal indiirics (eum of the abwve) | S ST
11 Was Hee pipeline Lality shu down fdue 1o Inchdent?
e (3 Mo = Explaim:
1F Yos, prmplete Chaesfions 133 dnd 130, {Use local T 2ahoairchock|
[3a local tine anad date ol shaidown Al MY SN RS- (| S TR | N I A S
Fuamir el Ay (e ]
131e bl -t prlpeline) Escility restaried [T e ey (o o B (R Sy (M = A P sl sl i%0wm
~ hnif T iy T 1T T [ ELEET iy
14 Did thegzs gnite? Ol Yes{ ¥Ho
15 Dél the s explode? ) Yea [ No
16 mnumnbiier of geairal public avncaaterd PRl Ry
§7 tame sonuenee (Use local time, 2d-bour cock, |
1T breral time operator identifed imddent AN SR N N R S N S N S S S
{LTTRT rmianih dary EIFT]
{7 Tncl thme operator ey rees arrived on site S - ) PR [ K
tnink panih iy Wi

= = -




L amguage

Teiling the time: the 24-hour clock

| areo | of seven nundred
.00 | sixeen hundmalsideen furhdrad hodrs (not sixfeen o'clock)
1B.15 | sixtgan Meen (not sixfeen (Hean o'Ghack)

Listening & B Lisen to a conversation between bwo wotkers about an incident.
Whial happened?

B Listen againani complete the form in b
Emales.
(AL KD = areicrangil STRALELA
FU5 T = 00w = ST, AR
2 0K = iy = ST
i7 15 s 505 pm = AT 54
22w FEAMP proe = A ARATLS

(5] Listen and complete this report with the correct {imes.

|

Eram what | understand. this is wial b ivicl: al
(1%
permit 1o fw eniployees — WO welders, The permil
i3
e task was to weld @ handrail

o the staire o0 storege tinks 387 and 18K, All the

 thie safiety officer issoed o I wioek

win Al from () ——

im the A emoon

welding maochine; so they called munienance. Al —l
arond (6 g mnintenice ey gave
their wielding maching o jumip s A pround
17}
foliowed @ minwie later by i explosion i ank
44, Bokh welders were killed, Anather wnk m the

__am explosion ogcurred n tarik 387,

| preparation work had been dome thee doy before aren. 392, was darmaged but did ol catch fire, The

The welders ook @ breik at arcuimd 145 _owived wl

firefighters were called at (%] —
(S
{180

arld petmed 1o wiosk gt around (3] — und haid extingueshed the lames by

[hev were unable 10 restart the engine on their

writing (  Read the repor in 6 again and complee this hot work permit.

| Hiot work permit
Date: &.an
i from: (1) — 106 2) ———

HOT WORK
PERMIT

| Location: {3 ————
| Blamalal H har O )

Job description: {4

REQUIRED IN
THIS AREA

Signad: £ Zormif

| Job fitle: {3
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Cleaning up

Speaking 1 Wark in pairs. What are the main causes of ol spills?

Listening 2 CETM Listen to a person talking abaout oll spills. Compare what he says with
your angwerin 1,

J  Listen again and complete these phrases

| pouting operations sueh os loading or unloading
¢ mishaps and colliginns between vessels of tankers and other
fransporiaton —

3 shipsruning

4 ruptured

5 ool aeliviiies

§ mechanical failure of oil collection and el el

Reading 4 Lookat this photo of an oil spill Kit, Can vou identify any of the tems? How do
yixis thistk these ftems are usedd? What elge might an ol spill kit contain?

e

.
L

1 pound = D454 kg B  Head this extract from procedures for spill prevention control and
curt (AmE} = kard countermeasares (SPCC) and check your anawers in 4. What type ol splllis
[BeE) fhe extract nbout’

Planning and preparation

Spifl kits have been established at oil stirage loeatioms subject ti SCC regalations. The ameririt of spill matesinls
kept &t each location depenids on the veltime of aits siored there: Spill kit materinls can be ised for o main
purposes: 1o absorb spilled o1ls and to Block their fow.

The-ahsorbents are of Twn fypes: disbomedecis carth (CK] Sarb) and polypropylene. Chil Sodb s supplicd in
25-pound paper hags. Polypropylene is suppiiod as socks. pillows und pads. The use wd limitations of sach on
deseribed below:

Spresa o the leading ek of am ikl apill 2ad wesk | Con abaors ite winght in ofl. Wil absorh hath

hachk 1o thie soone wwgrier anad bl Dhoei nat fldat 4n wakes.
Polypropyieng Spread on the [pading edpe of an oil spll and work | Can abocts 23 times s weight mooil, Will only
Back v 1he source il i, W IE Pt o wwisr een. [ aiivented
willh ail.




I Blocking materials are ales of two types: sandhags sind elpsiomer mats and berms, The pse and lniiakms of ese

- clescribesd b low

h

suniflyags Flace b pattyal ow and bt H Cietting & gooil seal between adpeent bajs and the gronmil eon be
| ends of ke hags ighily o eack [ §ifficuti. Use abiovbent 1o sabch Teabage, Ench bag weighs abost 10
pther W e o Barrier. pourd and thies ig difboalt for seme nomisi
- nl |
Flastamser Mo aver S or sanitary drins Wiy mat comploely Cener sume Targer demios, Ry aid Farem n
s s el e peplirt sead oi peugh surfsces o abalig oarba,
Elusi it Place i e path of Mo o fomma | Mayons pompletely encincks saime langer dralns: Mgy i oo |
beeriis barrieer o iy arind drain openings | perficd senl da il SETIETE 0T aliimg curks.
v P & b [
Vocabutary B  Match 1-6 to a-f to make collocatinns
I mough ap seal
2 draim L} edue
3 paper ) surface
4  periect o) opening
5 lepding e} bag
g sl f} kh
7 Match words 17 10 definitions a—t
| butt a1 nearby, neighbouring
2 leading oo h] soaked
J gurh o) Lronl part
4 adjacent ] weaknesses
5 Amitations el pEath
f o saturated {1 sronesconcrete along the edge of a street
7 sabsork g take in
Languaga
Be suppifed

Tha phross be suppiied collocaies M!h_-dhfﬂrarrl D0 EShons

¥ Sorp is suppied fn 25-pouwnd papss hEgs

Progproppiena is suppilied as socks. piiows 8nd ca0s

The 1o #8 lupﬁijed wiiE oLt @ g

| Th ik i3 supplied by 8 company it Chicags

I_I:I.q._;.'__:-E." is suppded o the fame,

Spesking 9

| The softwars Is supplied on o separata VD

Complete these sentences with the correct prepositions.

- Hﬂ&uli]m frien the Chston pefinery,
_ that Blowckown dromi o ool Rt

| This area is supplied _
3 Water ks supplled
priscEss stemms.

| Gas s supplied maost homes in this Town
4 The chemicals were supplied _ powder
% Propane is also supplied canisters,

I Power issopplied —_ a 12-volt baitery,
= The mats are supplied — part of the spill kit.

Wark (n pairs. Student A, look at the Information om page 6B Student B, look at

the [nformation on page T8, Follow the instructions.



Supply and

demand

explain the process of buying and selling
natural gas

explain how oil is priced

falk about treods

discuss innovation In the oll Industry

The markets

Speaking 1 Workin pairs, Where do ndustrial users in your country 2o (0 DUy natur

pas? Disciss,

Reading 2 HKead the text and answer these questions

1 What is the difference between onsyatem and off-system end users!
2 How do marketers el the gas to thedr enstomers?
4 Do pipeline companies sell natural gas in the USAT Why/Why not!

How natural gas is traded

The diagram shows some of the types of natural gas
trarsactions that take place as gas makes it way from
this fledds whers it i produced to the end wser.

The natural gas industry in the United States is highly
compecithee, with thousands of producers. Seme
producers market their natwral gas and many sell it
directly to local distribution companies or 1o large
industrial bugers of natural gas. (Some of these large
industrial buyers are ‘pn-system’ end users, meaning
that thay receive physical natural gas deliveries from
1 Incal distribution company. (thers are ‘off-systen’
end users, meaning that they are dractly connected
1 aninterstate pipaling. ) Other producers sell thair
gas bo markebers whao sell the natural gas in guantities
that fit the needs of different bypet of Buyers and wito
fransport gas to their bugers, Marketers may be laige

-+
=
fmae e ] :" -] oot
fq'?:\" distribution

(.f
"_n'

o Iéb
> -
|

¥ TS

[gF o TE T

or smakl and sell to lecal distribution omparies or to
commerclal or Industrial cistomers conhacted directly
to pipelines or served by local distribution companies.

Most residential and commercial customers purchase
natural gas from a local distribution company.,
Incontrast, mary industrial customers parciase
natural gas from a marketer ar producer instead of
from the distribution company,

Kote that pipeline companies do not buy and sefl
natural gas. Most of the magor ratural gas pipeline
enmpanies are federally regulated intarstate pipeline
enmpanies. Thase comparnies are bmited to providmg
transportatinn services, including storage. This
pipeline comparies move gas at government-regulated
rates on behalf of buyers and sellers bt da not
participate in the huying and selling of natural gas.

-85 BT Usen

C-mrpEiant @rel useds




3 Maich 1=7 to 8~ o make collocations. Then find the coliscations in e texx o 2

1 highly a) cusiomers
2 lransportation b} compeany

1 lederslly C) oservices

{  Interstate dl connected
b directly &) competitive
b distribution ] reguiated

T Industrial & pipeline

Listening 4 m Listen ti a marketer explaining how he sells gas o his customers and
complete these expressions with the words b the box

futures  spet lorm

ke
ll:rn.g::r — eaontracl
S TRL ST

Ll B ==

5 \Listen again. Explain the meaning of the expressions in 4,

Language

On bahaill of somecne/On someone’s behalf

We uas on behall of semeone o oapdam thal we B Fipaknes move gas on bahall of buyers and sellers.
gy spmathing for snmesna slsa { signad the lefsr an bekall of my boss

Wa can also use on somesne's behall in the same way. | Plpoines move gos on ek behalf,
{ signed rha lefier o her befail,

==

B Complote these sentences with the words inthe b,

behalf my of on our

I Please dlon™ o i i biekuall,

2 The distribution compantes deliver the gas on behall ___ the
marketrrs

3 Om eof W Sehulnz, T would like to weleome v be the depariment.

4§ 'm heroon behalf ol crew,

5 W need an agent to get o good priceon — behall

Speaking 7 Work In pairs. Student A, look at the information on this page. Student B, look at
the Information on page TH. Follow the instructiong.
Student A
You represent @ power station. You need to buy natural gas to supply your
tirbines, Telephone Student B a marketer. and discuss optlons for the delivery
of [he gas.
What iz an offsysterm end peerl!
Cears § by elipact froem the prodicers?
Do pipeline companies sell ges?
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Prices

Reading 1 Read the article about crude oll prices and answer (hesa ijiiestinna,

L What is the difference between Wl and Rront Blend?
2 What do fght, siweet and sour mean in relation to odl?
4 Which oil Is sweeter: WTL Brent Blend or DPEC Baskor?

Crudee all prices measurg thie spet prrice of varioes barmels of oll, mest commy miy
weither thit West Tovees Intemmediots or the Brent Slend, The OFEC laskut Frce and
Eher NYMEX Futures price are abis samstimes unted

Wost Tisas Intermidiabe (W) coode ol §5 ol very high quaiity becatise it hos g how
density and a high pripotion of light bvdrocarbim fracions It alse has how sufphuir
comtent, Fur these reasans, it s alten refermed fras light', et crude ail, These
Prapertes miean itis excellent for making gasoline, which i why 1L s the T
benchmark of crude oil in fhe Americas,

Beent Blend is. combination af crude off from 15 diffarent oif fkds in the Morth
Sea. [ i less Tight' anid “sweet'than WTI but sl sscallerit far mraking gasoline. T

= primarily refined in Northwest Europe and s the mafcs borchmark far other
crude ofis in Europe or Africa For éximple, prices for cther crude ofls in these v
cantinents ane offen set s o differential to Breat (for exarmple, Mrent minus §0.50),
Th OFEC Basket Price is an avrage af the perices of off from Algeta, Indomessa,
MNigeta, Saichi Arabia, Dubal Vereeuels and Medoo, CPEC pses the price of this
baskett tr manitoe warld off market conditions, OPEC prices ure lower becaise fhe
odl Frowm some oF the countries has higher sulphiur corient. making t motesour and
thiredane bess vsebal for making gascline, Trarsportation distunce 1= also @ factor,
The MYMEX & the value of 1,000 bamrels 0 ol usunlly W, af some agresd upim
i i the futise In this way, the NYMEX grves a hinecast of what il traders think
the WTT prie: will bo i the fusire

Vocabulary 2 Match words 1-5 to definflions s

benchmark

differentlal

P ko

vl

avEragc

4 relative gquantity

) monetary worth (how much mosey you get for this conmmodity)

£} amourt of difference

) a standard used for comparison

#) arithmetic mean {all items added together and then divided by the number
ol Items)

3 Complets these sentences with the words in 2.
| Theprice _ between Breot and WTT was anily 5 cents,
 The ____ priceol & litre of phsoline was $3,45.
b The market ___ of an oil taker & i the ters of milliong of dollars,
1 Heavy crude wils contain a high ol heavy hydrocarhons,
3 Brent Blend |s used as a{n) in Eurape and Africa,

Speaking 4 ‘Work in pairs. This mariet price depends on miny factors, including the
cost of production. What does & cost to produce a barrel of ol? Brainstonm
sme {ad-tors,

M el T BT




I

Listening 5 m Listen Lo an employes from an exploeation company talking about
the costs for the drilling operations of an exploration project. Complete the
percentages on this pie chart

T R - *miscelaneous

Targiles

Y cortingencies

? rertal squipmant *hmtrarspedation

B Listen agiain. Explain what the speaker means by these tenins.

1 contingencies 4 tapgihles
2 services 1 miscellaneos
Languags
-M‘ m‘ .

Phrasal verbs oflen consist of & Verb + prapostion, | Brainston s factors with L parner

The masning of the phrasal veib i ohen diferent 1o e ("reioire = moun, meaning tems’)

meaning of the sepamba wirds. W mormally factor in-a contingenoy cost,

lfaeior = part of a phrasal verh, meaning 'include)

7 Complete these sentences with the correct form of phrasal verbs formed from
the worts 10 the boxes. All the phrasal verbs come from previous units,

clwan ook make start  swich

after on oul up (=2

I It's dark In here. Please ____ the lights.

2 Ithe oil has a low pour point, the sngine Is eagier 1o Iy wiriter
4 Myvjobisto __ the drilling e uipment,

4 We are talking about the hydrscarhons that — oll and gas.

3 the pipeling hefore use,

Speaking B Werk (n pairs. Student A, look at the information on this page. Student B, look al
the Information on poage 79, Follow thie instrisctions.

Smdent A
Ask Student B about the dilfersnee between WL Brent, OPEC and NYMEX

prices: Then answer his/her questions.

B3
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Spaaking

Trends and forecasts

5

' Listening 1 [ECESE lLisien toa talk about OPECT World 06 Outlook 2011 and mateh

worcks a=g to 1= in the bar chart,

A diegel/ gasoil )} rayphtta iy other products
b ethane/LPG £} et herosens 2 residual ucl
) pasoline

Giotal progect demard, 20 and 2035
4 —

Fo—
30—
25—
20—

15 —

Eliﬁﬂl 1l b

*incdades rafinany Ll ad
incunter BAMET, LAncRaTa, wares, S gas, supiar divect tee af crideall, efo.

Listen again. What do g op and go down mean?

Listen to Ave experts talking about trends in the oll and gas industry,
Match speakers 1-5 to these toples,

a) shale gas

by buying and selling companies
ol despwater drilling

d) Ching asan importer of oll __

e) maturalgas

Listen again and apswer these guestions

How deep are EEF companies now dellling?

Why are there so many mergers, scquisitions and jolnl ventures?

Why does Ching nesed to Import more oil?

Where are most of the world's matural gas reserves”

Ove reason for the suceess of shale gas s new techonodogy. What (5 the
other reason?

M e R e

Work In palrs. Do you agree with the trends mentioned in the recording?
What ather trends can you think of? Disguss,

DRI © | ooy o cemani |



Language

Presenting wisual information: adjectives and adverbs
Vi often uae adjectives and adverbs ko describe graohs ar tFands

Acecives | & dramatic ise

! a sigmificant charngs
|.u- sfight avon

| it rose dramaticaly
| it chenged significantly
| | It dreppedt shightly

|.i.m.m

6 Underline the adjectives and adverbs that describe tremds In audio scripls 36

and 37 on page T

T Complete this text using the information in the grapii

_in Alaska from 2008 1o (2 ——
. This will drop steadily to 0.4 in (4)

This graph shows the outlook lor (17
we start off in 2008 with 0.7 ()
{5) po aroumd 0,46 by 2022 and then ()
tio around (.41 in (7] foliowed by 2 drop 10 jisst (8)

0.4 In 2035,

(il s gas: o ol production: Alaged: raferants 0A30
07 =

I:Iﬁ-'l

1.6

o4

a3

:

ot
T 1 T T T 1 T I T =
T = U1 T 3 i i 1 2ME :FﬂEE"I] paze o024 2026 2008

irilan Deyreiading

o

T T
LV L

gpeaking B Workin

il information on page 79 Follow the instruchinns,

Stdent A
Describe this graph for Student B to dr
describes.

US rig oosintt @ned &8 procacian

. AS YOU CAn S,
Iy will then
i (028 0 2050, There will be ancther rise

g

21535

patirs. Student A, froke 4t the information on this page. Srudent B, Inok al

aw. Then draw the graph Student B

o peoduchon g coum
0200 — 1,800
g il rgcount | oo
3 8800 = b M0
£ B&DD— — 1,000
T B40d- il
E. 4200 pil procucion — S0
£ | - 400
£ joo0— 200
?Im: 1 1 ] ] ﬂ
1249 2000 2000 2002 2003 24 FiLH ] 2008
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Innovation

Speaking 1 Read this quotation, Was the Sheikh right sbout fuel cell technology and the
changes in the ol industry? What new technologies do vou know about®

‘30 veorn frem now thame will b o huge omount of gil and no buyen. O will be
st in #a grovnd. Thie Stons Age come o an snd. not becouwse we had o laek

al sores; and the Oil Age will come in.on and, nof pecouse wa hove o lock of
all. [Fuel coll mchnolagy] is coming befors the end of the dacoda orid wil e
gussaling corsumpiion by alnest OO percant. Ln fre supghy sids itis sary fird
all ond peducs i, ard on he domond side thees o 20 mony new lechiologies
gapacially whon IF comes o avomobiles.

Shoich Jeoki Yo, O Ainisierof Sl Srabéa [ | 9021988, june 2000

Reading £ Read this programme [rom o conference on innovation in the afl and gas
industry. What sessios - woukl you be most interested in? Why!

Irnarvation in the oil and gas indusiny: Programme
19,00 Coftee and regisiration
05,30 Welenimie arfelriss
Rj_-:,.'nu[p 5.|_1e;|.her Hamld |. Cortiss. CFCY K [ﬂhﬂ'l‘:fi“e{. vimanr kalli
TOLA0-1 1,060 EDI-’FH'E' .
1.00-1230  Session A
Al Focusan Hoating production systems: lowermg-the costs troom 200
A2 Tirillimg rigs and quality cantiol: our expeience (n Tevas troom 208
A% Matural gas stodages e Case fod salt caveses (room 304)
12301330 lunch -
15.30-1500 Session B
Bl Blenaout prevomtirs: whai il need o knew (room. 2030
B? Deepwater explotion: where ane we and where are we going? (room 206)
A1 Perspectives on shale reserves iroom 304)
I5.00-1530  Cofiee
15,301 7 00 ..EI-i'HiI.IH [
C1 Fipalives anil pipeiine inspecton geuges: old technology. new felias (oo 2051
2 Refimery mainterance: fewer dhuldovera, more profit iroom 2081
C3 Tramsporting LG new regulations.and what they mean (room 304
IT.00-180)  Pamed Hi'a:_:usﬁl::ln.l!:'n:llll hatly

Represesiatives from leading E&F companies discuss innavation and anseer you
EJUsL I S,
1930 i




Vocabulary 3 Match words 1-5 to definitions s—e.

Listaning

1 registration

2 kevnow speaker

3 opening address

1 networking

& panel discussion

a) muking new contacts: sharing ideas and informatbon

b} a foemal conversation an selected topics in fvont of an asdience, with
selectid speakers .

¢} someans who glves an important falk at a conference

o) the st talk at a conferemee

€| RGNt In 1o the conference

BEEER 13sten 1o twe co-warkers at the conterence diseussing the programme
im 2 amd tek & the sessions they declide ta attend,
| Session Tony | dane

A1
2
a3
B

B2

B3

G

ca

&3

_'F_EI'IH dscussion

S Listen agaln, Why doesn't lane want to talk to Tony at the naxt colfes broak?

Langueage
Using yes 1o agree and disagree
ﬁ.;rmnma}n_l Yas, pood e, vas, DR s, delimiaiy, s, exaciy
Pardi= sgreerman| Y25 and rn.
Czagreamam Yoo, bt
Uneclerline all the phirases with ves in andio script 38 on page 73 Do they show
agreement, partil agreement or disagreement”
Disagrieo with the following statements. Start with Yes, fwer,
I We should stop searching for fossil [uels and use more renewables.
2 Salaries in the oil industey are too high.
3 There is hardly any innosvation in the ol industry - just the same old ideas.
1 Technology is the answer to all our problems,
5 There are too many sccldents with despwater drilling.
Work in palrs. Hew devou think the iollowing phrase is used In conversation?
Lets agree bor disagres,
Speaking Wark tn pairs. Your English lessons are coming to an end, Discuss the bast wHy

to continue learning in the luture: Think of at least thres options. Your partner

can agree or disagres with what you say.



Partner files: Student A

4 Equipment

The blowout  Speaking exercise b page 31
praventer  Make notes about thee function of the items in thise photos, Theny describe the
items to Stadent B
C]

5 Project management

inameseting Speaking exercise 7 page A7
Yonavre the profect manager. Ask Student 1, the supervisor, guesticons alxoul
the dismantling of the g, You want o ko [ all the tasks i this st have beeen

clome yet.
| Detach thes kelly from the travelling biock. 5 Lower the derrick.
2 Lininstall the power system, fi [Hsmantle the g plathorm,
& Take down all the slectric cabiles, 7 Fill in the mud and resere pits.
4 Digconnect the mud plpes and hoses from H Hemowe the equipment [rom the site
Ehe isguipment.
7 Impact

Incidants  Spoaking exercise § page 53
1 Bead this incident report, Explain what happened ta Student B Answer his/her
fuestions.
2 SBjudent Bowill explaln a similar incident to you. Ask questions to find oot what
happreaed, Use 2 on page 532 to belp vou

i 23 February 1999 a fire occurred in the cruds operation. During removal of the piping, nophitha
urmis a1 Tosco Corporatien’s Avon oil refinery in wiks released onio the hod fractiomator and ignited
Marinoz, Cahlorma. Wirkeors were slieinpling The flames eagulficd five workers located at

o replace piping sitached e a | 50-Toi-1ail chierent beights on the tewer, Four men were
fracticnater wower while the process unit wag in killed and one spstamed serions imjuries

Cleaning up Speaking exercise 8 page 559
Fxplain to Student B how sandbags, elastomer mats and elastomer berms are used
in the event of an ofl spill. Use the words in the box

Butt cowver drains encimie place rough surfaces  seal



Unit 1 People and jobs
TN

1 A What doovon do mull}-‘,‘

B el oy apeciBic pols 51 he minmens s oplsing lilse

ol prishaction. 'We blend different olls amd we aee

addilives togel the right peaperthes in the peod sebs.

When we re happy with the product, we transler it

PO R te- storane TAnks. Froin Lhere s |.|-|Jr.u|:me| ki

harrels or Botthes and sont (o the customer.

|s it wis wmey il

B Easy o™ Mol IFs harel. phasacal and very dirsy! e

narrnally work for LE hoies & a time nall weatkers

= parintiegy, cleming, Girrsing. vou pame ik Al the

oAl preajale o Use crew, broen driller $0 osotor e

1 dberrickimam. staried as poostabouts, E's normal o

this bsdustry,

Ui vy weinrks im i cress?

B el §'m peart of the prodoction suppor] feam, sal
rrorve srond Dom rig o e, L wor kK wielh 8 fenein
cremws ot adilloren Fiags, soinielimes edcls on affjcs
s s LT e el bihoasrs,

A A The el s mainly techndcal™

B: Yess, huat | also have toowark with e,

el inaties and mnnging, Soomy job ben't onby

teehnlenl. And af course Shere ace o o of healih ard

ailety e edumes o falkw as well

A B0 whiere den el woirk?

B T oa geophysaast al Erigos, I'm based - Anchorage

A A geophysicist? Broowhit does that nsesn ety

B W=l o my case, | wsoek inoa tesan. We'ne repanaihle
for fmulipg ot what's wader b surlace, so thags ke
Types ol fock, different layers, wiieres the il 15 apcl se
o, Hasically, we use silwator trucks (o seid slaah
wawits Irin the gronine, el rediiyers fo ek op the
riflect ed wavas froen the difEres) lovers. Wy fsh bz dn
Ay e ks,

| Al = dhchsl H = Hurkeh! 1

8 = Bamir|

Ah: Hello, and webonme to the fig Fm Aldd Suleman

H: Hiarialy Harish Banjel

b Vm afroid Mr | i 2vay toclay, visiting B Esteiprtes

H: I Enterprises” n Abesdiesn®

Shi: Wes, that's pight. They'se tee explisrabion company that
lired] e Fig

Hi 1 see.

e Thee rest of us wisrk foe Ali Basri onder contract, Let me
Indroduce ¥ 0o fhe cres Hens we Bive Sohn Gregory, in
chaspe o ull thisgs mand

E  Hik

W; Hi Hurish, 'm the neew moedis

Iz First timae e /@ Pl

Hi Er . yes i looks eomigplbcated

I° AN vl e sl 10 18

i And this B Nohensmed, He fries 0 dAriBling crivw which
ek ey BhIL I skt Ten mimstes, Highd, Mobammed®

M Yes (hiat's right. Hi, Honsh ‘Welcome, And 1 you'll eseuse
e aff fa work [ ga!

PAnd 1S & AL He Tk respeoisilde lor all e engines un
ths i

Jeihn; M = Moshdsmmed; A= Ali;

H: Pl 1i meet yow

AL Likewisg,

Al A lind |y wee havee aamir, who reports divectly to &8l
Saslr & respuonsible e all the wclnical stull, while § ok
after the crews ann wiippeiart. gl

= Heblo,

H H

Al Hine sbou & cugeol tea? Then DI ke o dit e el
fhit eresw camikg off shlly, Anel after that T shaw you the
st ers and e Ak oy

H: tarital, anks

1 A Uhaihie rig, workers ane on thee ooty for 12 B a0 iy
lar seven straight cays. Then they get o woeb-kng
lreak:

B Ah, that's diflerend oy old g We operated in
Hhree-weck sliits, 5o three weeks an the rig and thoes

weeks olf

Al That's hard,

i Yes The night shifts weve he worst bl Ehe breaks
R great

2 A Wedo routing less and naroutioge s5E, For ros e
Tels, Wit Bke samples ut ppescilic times from apecific
encatbona, sicomling to & set schedubs, This 18 an
ngpirtant part of the quallty contrnd progransine i
the retinary,

B Wit ahaul somirouting tests?

A Ah oweddn thase when something st of the
Grdinary happers, dor examiple, sgiepoyent
breakeiowm ar malnberasor

e | ses=

AL Forexample, ksl weelwe hod a problen with seme
rad Bfee crode indlive, s wes haad Lo vesc bodile ali
T et

;- [Wat s Tranage o7

As e, bl B veas hard work. Lomg busors,

f= Do yon work shifts ar rhis relinery®

A Some penple o, ves. Bob Edon't “m oo eoll 24 howss
s day seven diyvd @ week,

4 A My company spicialises m gas pipeline repaie and
Inaintenanoe, Laal weed wes s 1y pical weel

B Wit did wou dn®

A Well, we il i ok here i Germany. The job was o

maiull w new pipe Gner anad aiso to replace some
thanges - We spent The lirst wesk getting '-|'||Pq.i-':- n:'\.':llj:'.'
Everyihiisg hal 1o be plenoed propery b minbonlse
diainilime

B laee Anc what bappened nesd?

A B adl went acvosding to plan, The aperulors shl
o i fodar-anibe aociion ol undergromrd pips, e
vnly gl thres davs sowe lad to work argud the
clock fo compleds the job, which meant theee shiles:
As aupervisar | was a1 work, or ol loast svalbabie fon
work, Hse whinle thme

Bl Digl yera Nimisl oen tieeT

A Actuslly, we Bnished ten homrs esrle And neat week
we e dlning the same thing on & dilferem section,

[ Sonmids very inferesiing

A Y, pesys a dilfErend kecaon
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Akl bakl L ekl 1Bk
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FEEE
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(. hane o loek #1 this map, Yoo can see the coast hene,
wiilh vhie misakh of The river hena, A bere e s
Relanxls, just north-2ast af ihe mourl

Yop, Ok,

The scala & 1HAAG), 2oone mch s & mide

K

Siaw s bs Phe plian: Ll efimesy sl bt i, on fhe east
sicle al ihe moath We cun™ use He wist sids Becease
the tnkers will et the harbour here, Just opposibe Hie
Inrgee Galaned, arvd e wind 1o e ae oliss az posaihke This
means thal the pipelne ia queile shom, anly abieal & mile
It the eefisery, L ke weest sice ol e fsrbsa

Wiy nal [k gl refmery closer fothe e bmar?

Liosiee] et bom. Bonizally, this srva heee, aroind the
Tharbeisar, i 8 Fedigog villege, Sowe don't wanl [ ol

fan close.

| e

Niow the riga. The planis tebove thiree plantorms at st
Fach platboron will lee s gt gme ol e diescton’s
daughters, Sowe have Platkamm Sy bees, just easl of the
senal islaml. We hive Platicem Deblde here, in between
thee twn islands, aol we have Platfann Marjorie here, in
Ehie maichdle ol gy waiu ol B Fvaer,

T

Unit 2 Procedures
- 405 |

1
'y
a
4
El

firwerd ey
fhmnmnhile lkesmin
Teinpoarary
risary gnle
regulary

& 0K, belore we seart the Orifing, we shookd clean

all e equipment. We dan'l want any cross

ARSI [RRIRIER

Whiat showdd | u=e? The stesm cleaner?

Vs, thit's firse. Anad atterwards wash it with potalse
wiker

Pakable?

Thal mesana elrlnknbis waler

Ah, (1K,

e shinichin't i any nevly painted fonls for this job
Wy fis?

Tl paind chips ofl amd goes info e mandtbaring
syslEIn

Rlgght.

Make muere vou throw your ol ghoves gy - belom
you fnuch the clean squaipinent,

These shaupld b CHC They'ne ondy slightiy dlirty,

P, Ehrw them avway Bvesralighthy sodled gloves
cantasninnts,

Ik

S bhis o 8 (airvius, s0owe can't decemtaninate
it properiy

Bl

W alesild Bt Hindean guiigy

OE Bsa. Mo prabilem

Bednre e lrave hase oo all the equipment shosaled
oo thaaghly eleaned

Thil's o bt ol Wk

Y, wa betior get sbarted!

(]

EErDE =202 BT R =0 =2E=SORE =MW

15

H:
1

¥

Mz Halhpws

Suiperrviear; H = Roustahao |

Right, now let me gve you some general rukes atiost
working with loads, Listen camelully. Flest of all, moke sure
(e wi v bachr I Tiord s an oeEraetion, mesmoye e
Al by obstruction | mean anything wiich gbaulifn™ be
theve: lmals, sijubpment, Peives = yol name 0 CHEC?

11k,

Lhoethd. M, alwides check the condifion of the emipmont
Il ¥t e oy damage, juet 120 me, For csnmple,
arrrodlewl or birdkoin wime popes, or wors slings. That kind
o thilmg & wery danyenoo. Understand!

i, Uk

Alwana use apiines bo cormttnl & W, B e swings. o
Phee lift or right. you just pullit back, And snather thing:
attah haoks o shackles o plekap polvs, Bihes are s
k- poieka, use slings and packing to proevent damage
it r

M, do you know the emnengency stop aignal!

e, Lk Elda?

Yiesi, Ematthy Wl A o s parablem, ffvie the siged

. LK,

b, yeaty 1T v aren'La cpidilles] FrEges o misin T ng
[[FT 5

Al OK

Arwd limally, i o et isiderstand sour task. dsk the
s in £harge

| vasitesl Flashom Sally viestend s

O yes™ How alid 0 g

Mo prbiers. The westher was ol ais we Wend

Liy Ermid

Rogh?

Y. Very rongh, The hnrdes) el was gelfing o
the boag in the harboar There was o messing rung
o A Fachcer ancl 1| nearky Tl o che waker — s ol
fummiyd | o] haven il

Ch mavhe fust gol very wel!

Sarey 'm kaee. Hodl o kit of an aceldent,

Feally? Wiere?

O the dierrick:

The derrbik® Whal happened?

[ el g b D a boisk ab the Block. Thire vas &
biriken minkey boand, Betbeve 0 or net! | owlsied
iy aikle

ChsChE i (Y

s CIK v Bl 0 e (vl i Paappey miam, | ean tell pom.
And the derricidhand was ol o hapoy maan sther,
adter | Einkalied withs |y, & broken monkey oo |
il tawe iaklen

i you Bear what bnppees) sss ooy AT Bl
airiieht?

Min wihan?

Sume feliol liarped b wos wiearing 8 e, O She pod
-

S0 b copegot hlown sway by the moiors

Wil

Ye=, Whooys! The idbol ary alter if, He nearly lost s
head o khe Eall ristor!

Wiaal? Everysane oviss gl 1o wene looss clothing on
aii abrlladl

Wiw, e dBuil's noil thi kst fling

C O Why? Whad g pensed?

The idiot was sie! Aval 1 inkghe hasve 1esee tha boes,
LR

R EE

FEREET

==

EEFEEE B
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Unit 3 Processes
- 10 |

Lt teuend Lkl et e ol Hebds ares foormed ™
e, aib e, |1 's really very slmpls. First you have
argac meatier which (alls 2o the sea fed
Clrgaunic mndier i things like plants and animals?
Yo, dxac iy, Med, 1his organic maiier gels ooneirnd
by sedimeda, sisch as clay or samd Over Hme, more
amif meire gecliments lall, a0 we oo opowith diferen
serlimemiary lvers,
And the pressure iscrmses™
i, ol LI tenpperakione incnoies oo And thin process
carnerts L Gngame madier intd bydrocarboas: inother
warrds, ol and gas
A e
B Mo (hils ol wnd gis s inschat we call U somice
rowck Adpor s wlifbe it ows ajiwardds b what se ol
the reservoir sock And Bnakh, it stops in o soacallecd
grpdogical trag,
AL Wiy i ol ol i o trap?
B Fecouse b ocan'| flow upwnrchs any moee. The cap rinh
which ig absmye Hhe reseeynie pnil b8 impermnbile; sligs
thiz el anel gas excaping o Ehee suripce | iraps o il
el gns.
A lsee,
B There are different types ol rpps, of conrse. Look af
these diagrams. The Frsd one bs an anticlng. Yol ¢an s
it's shiaped like a dome. Here yoo can ..

sedineniary bapers

ZE =

==

|

2 hydrmcarboas
1 peservuir rock
i |.b¢l.l|l'.ﬂ|l.'|]|-'|!'-]|.l
5 impermeahile

e bl s ol Broo Erﬁﬂ'ﬂr which contlesess Detween

17 amd 4285 degrees

® When inpshidlia vaponr s ooshlieg b betsmen 60 amd LD
tlegnies, i condeses

N Diesel ol ks prodaced Dy coollig oriele ol vopoar te
Tt 230 anu 2500 degrees

| The bailirgg point o industrial foel ofl moges oo 250 io

N cepreps.

Gnod mormiing, everyonse, ol thamks fur conng to this
presentntion, My obyjective li this talk & 26 explaln some of
the peovesses in ol refining, 1A Hke o starl by saing a ey
fhings abaail hyplrocar s

. That brings me in the Vhres main processcs: cracking
relirming andd alteration. Lit's ook at cracking lirst.

Miww let 'm0 B edorInANGE.

And thirdiy, k=t's fum Lo alteration. .

A vl o chart sbovees, T nexl process is treafibeny. -
.. A shasarm i the Blow chart, alfes il ivesil we finve
hlepaling

LA fimblby, Ul Tiles 1o meoiiu gsaie af the prodocts
ol refinkng, .

T A Socan yuu el me more abod the plpeline hiving
process?

i Yes, sure e nse dif=rent s al veasels
dugmncling on tha peh. [§ we're in deep wiler we
normnlly ise d pipe-trenthing berge helind Hhe
Tory harge.

& D | nderstpmd v correctn? You wse fremchies in
clep wader™

b Snery, | rean shalltee water. st deep wnter In dlasspe
sEler we Use o gravel-dumplig vessel ® covers the
i per whidy e hesase s oo deepto dig atrench.

A AL | B,

2 A We walerproal the pijpes otishare

B Pardon?

A Wikl hitumen and comerele

e Olishors? On the oy barge!

A Ui garry, my mistake. (nxies. Nobdislsire

3 & And what dioes (he stiger oo

B Tl siinger™ The stinger & userd to guaide the grivel

AL Baii other words, ihe stinger places the gravel in'the
right place!

B Ol Mo .., i Lk ,EJ"B'I-'H. [ ieat the gepetine, of
courss. A owea loy tie pipeline, the stinger s ueesl
1in ks sre thiat everything goes smonthly. For
example. i1 8taps the plpeline fmm bending ast
larealkdnr

A Thank you.

Unit 4 Equipment

| Tensiom bey platforms are o eghd 1han o] plationms,

¥ Flesd platforms ane ooee fexiohe thar commgBeant foesrs,

4 Fimsd pladforis ano the amables platiorms and speraie 0
the shallimas] watirs

4 Tenssan lef platforms are lrger thoe sea slar platorms.

i Spar patlenes can aperaie o deeper widor than bension
[y i s wta plabioms,

i A il the pluljl'lrlnn i il asE Dl REGPTIE. EXCepl
fiwed platinrms,

Oivro sl Ve st dangerous aceidents during the deilling
anel prodoction stages of awel (s Dol This i5 &0
uneantrolled Qo of il gas or wates at high pressure ot ol
the well, The Howiout [REVEer, or BOP, 18 deggned us shut
Ao the wiell goickhys b oos gsorgeney Blonsasil, It prevests
{ligirs driem escaping uisder exireiss preseuns, The BOE 5
bwated hetween e drilling gladfarm and the groansd it &
aperaied remobély by means of hpdralle pistons, There are
three main kypes ol dloweut preventer: anieilas blind ram
wnit shrair ram. [on worey, Tl esplaln wihal thess mesan

i aminute, Bt very briefly, i ghis Gagram, the anmilar
prevemter Is bt the top, the ltind tars ame Lol that dand the
shear ragis are i the bodfom: Beonae (Bisse ane sl el on
tags 0l eaech oihier we sometimes call this o BOF stack,

The punps suck the drilling wsid oug of e muo pas They
than gyt Bl throagh n hose o the reary eguipment,
From the rtary s i Didel enters The swivel amd the kelly,
it pheem florwes dovens thiraugh el deill esring, Then it beaves
plae abrill v @ v decun i o ansudis, The ikl ploks up
aipees ol rock an sand, Then the posd riges up the wall hols
tween the drill pipe amid the cadkag, Al the Boge ol the well,
the Thudcl Bz through thee iid petuarm ling: into the shakes.
The shaker takes the curtings ouof the M. The Huid
thin goes nie the mmad pits agade ol | B ity arter e
TN [l

Ik = Revir B« Bobi ]

B Helto! Hallo? Can you hear med

R Heflo? Wes, |oan feas yonk: s thint o, Kevin®
K e, wes! Hi Rob. Bed connectios?

R e,
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Fardan!

| gakd wes.

Are yous ol the femEnaf™

Yes, yos | am

L], Hayve vou checked the gaiges yet?

o, | haven s | fust arrived.

K. Coll e whien yeni check Chern, please. | thenk wie Qs
a prodlem We're geitmg some fanmy readings bere af the
ComiTD | Sk,

| cos't

Wit e T Whal? Wore "l cfeck e @angdes T Why ot
lzan charizk the gauges. Bt Dean® call you. My baitery is
it dhivail

Al ikt yam i beeck thie batteny Defoee o el

B | clidin™). 1 lorga. Sarry

Al O 10 send Jack ool

Parde?

1l gema Jack out. With new batiedes

UK. Tl s et Theanka,

Lhesr's enevation 18 Just elisch (e deanges, DR

10K, Wi da,

Unit 5 Project management
B

5

BeE=

F ok Tede

Hetlo, Harmish: Heaw are yom getliog on? Hose youl il
the: derrick on the phaform vet”

Vs, e P,

Gireat. Wlwen dlic) $o0n ssaembale the o platioem?!

Let's e, Ve, we assecibled & Fie firal week ol
Fehiraary,

S0y arecyou inalulBng the IHEng &nd rotary syatoom e’
Vs, we are

What else are wiru doing noe”

Wee'pe welting ups the tamks and peumps, and conmecting
the pegeea. and Haoses,

EV, Thint's: gewsd . W b= wll woon sfrimg B el vl
cahles?

Wet'll clo that i the sscond week of March,

1

e LK guys. Here's the plant we can't ixe the
hielicapders bocause of the log. 50 owe're going bo go
o i the g by bus and baat, The Bus will be hers i
nbhealt Al henats Ao yost ald Dy e Tt bis grabidi cirg ol
coffes. It's going bo be & long oy

Hitew b will 2hie cleive takie?

Ak Eharee B, | guess, Akl the the ot will
ki amather aix or seven hours o Fog ol that

1E'H e dlorls wihven we el Thens

Mayhe, pis 111 amesd ihesehedule on the s, We'll
SEAFE T IRepeciions e morsing.

g QK

Werlcome, ryerybedy, and tharks lor roming. As you
b, Ihks mesting B baslcaly te dsouss (e new
sChedule for the refimery visits Mow, | kpow thie 8

sy sl braf Lhife povfect comes etrighl lrom the
mipister, These lave boen sevoral refirery shuldowns

e Pl Tast besw pmioeithes, Dok paanoen sned unplanmg,
and the result hinn been nhortages in vonous producta,
(el il has hen in very short sapply, forexample. The
milriater 18 mad happy and Bas asked lor g foll repoet, So
thils ciflce will b visiting sl reflneries inthe country b
clicek sxactly wihat fa Bajapabag o the gronmd el e
Farnling In our repon exactly seven wesics rom oday;
ARter thar it's back to normal. Tl be lsaving 1omormm
mrrnang doe pomeeting with the mindster, sol wanted 1o
discimss the sclhwilule witlh v eimre | g,

ot - ol )

Ac U, 50 the nesd fem an The agenda s Che drilling
eiuimeent packages B the ETW drll ships.

B Sopry whisl ETW deill alijps?

A A Forgot vom weren'L Bere lost week, Tooye, s o

new contract, We'ne supplbymy dridling eguipment

packases, including presswre cont e soguol preend,

fow [oair drill-abipe bebonging to ETW 55 2 Brazdion

L"'IIII“,H]"II.

Ah TR thanks. Soaruls gl

Yes, 0 15 The comtract was sigmed st week and

w11 starting dellveries nest mondh, b fact, Hasry s

"!fHIH il EHeRE e R apiel 118 e odmbingd 50 Just Baelape

the Bt dalivery:

i Four pockapes Must beeworth a bir

Ad Iee rher bigpest arder nothe company”s-history, 50063
ety gl And [ onderstand (hene are mone orlers
oy the way, 8o

-

[ = v A = Btk T« Tiom |

Jex

R ol oo b Fipecline Emenadd, 1 ooks De our
prannesd rowta s na Wonger posaille, Thi knpact oo thi
rvirniiient i s ol aeceplilde - ton isuch damage ro
vegebation, historic stbes; wildlile and soon. P send o
tihe Rill repart: 50 now we e loeking ot abemaknes. Tle
Firsl vgilion ks o wse plpdine avstess we already have
Lnck, any thesiaghns?

Ja: Vs, thinia a prssibifity. But existing pipelires won't

Jax

M

T

du:

give m the capaciby wa et withcout dnore muaey, e
rvestmem. We' nisel 1o expuml thee failEes) new
campriraal ataticng, valve stations, censmunkbeaticn
Borwetsrs, ol maamie . Prolalahe ol ieire sjengive thii
the ariganal route.

Him | CIK, Con yow do the maths, please? U] peed jacts.
vy O i Ve ene) wee alengaly say no o she e,

» Syres o prabdem, [FTa88an e Pemm am |8 bistas soall

hirves soumel hing on your desic by, sy neat Monday, How
eleses 1hab spundf

Greqil, thanks. The secoimd opthon (s ta ook ot odber
ranplas. This wresd Do e el @ gnaccopiobis Tor
webodicnd reasosas = Hhere ore Eod fipEny Gasilfs. B this
mrea bo be somath loetks quile good. Toame sy comimenils?
s, wer oeskedd af that aren lisd year when wediil the
crrigginal planmieg, 11 remeler correctly, we'll need o
crass a bd of wader

Yes, that's nght. 195 mosthy wethincls . bt still poesibde,
Yes, yes, Bl course. Definitedy feasthle. And there was
EOOTReER Eeame

it o

Yies, ther aren te ihe srmth doesn have many moacls or
Town, H wee bl a pipseline there, we'll have to buid
access roads and housing bor the workers. Frobabdy
mrowne v Lo harebeed peeople, whiche is guoite an
Impaect. T the housing will be temporary and we'll Take
It away afborwanrds, buk sl

s, thal's @ god point Thiask you

[T~

R

Tom; | = ke

HE, Jei= i's Tom.,

HE Tomn. Hoee's iF going”

Oel, thanba, Listen | wanted to discuss the wales
crosdings o Ehe e gigeeline. 1o ke sl biapide T'wis s
reading the regubatbins, Gol soms giss] pews

Lo o,

13K, well veu knaw that im this ares they classity e
s ofl warter Bosdiva. right'! Minoe water Bodies, ko
streames and so on which we chn Cross bsing ol

el methinds



£ Yep

T Becondly, majior water Biselies, wehiic b woetl v po s
Mty HIRE - harimmtal direetiona trilling, wewt ki

I W, v, ot thist, D,

T The thimd FRiEary in intenrediale wilber bodias, (1
Thit's soupiething betwesn minar aend ivaijesr;
ik

T: Mo fiesiw's Rt Hiing: M we want 1o rross Intermpefipg e
wilbir bording, we'll Fimwe 10 divest the wiktes = v kamy,
il og s and pimps G flamais, Cacepn iF we wisrk iy
e dry season. Il we work in the dry s=asan, we'll i ahle
Pl LS Ofreni-rul netfiofs, A ki chiziper

A Hen ), oy, e what vou FveETL Sab feet onve et A righet
Basieally if theri's no wiiber Hissk, e’ b o] i (g
FTECa BRI

To Ve esuctiv So il e e ERimgs right; weTh save o jiq
al miiEy

I ¥el, wme_thot's excalbe Cimnd e imrlead,

DK, Iet's Inok gt the profec Acope. This priject really
conarsn o Ehee o ke, Fist o all, we're boking

U e Lanker ety o replace the e ane, Hasjcilly,

e e jesty will be alale Fo handle brkers of up s S0, 1MA0
IO fitesaed af 12 M), oty wie want ti exoand the

bulk duel slarage nciity, The Encpranis o will inechistie bumglpd
Sorage lanks ne well sz a now custiomor coles lhom Fadali

The capacay will ncresse drovim ST o’ £ 189,000 i angd
wi'l e gl 10 slinre Goven clifferent prodin fypmes. Agd
thimdly, were kaoking it § rew (Apedine system o transter fui
I the jsbiy i the stoarage Tacility, This will resitace the ol
SiaLen wnid, bipefully, fillow e Same route, | say, hopeislly
b e wehawes't Bl THRIE Sy g

Unit 6 Products
[ %24 |

VIRLOHIS = wincaxity

misethie - misckhity

Hanamahle - Hammalsliny

vislabile — saladify

Hisief — ifigsidiy
Inrmln-l.hlr-lmrnh'l'hlﬁl:r'
nom-Numimgile - renellasmimabiliey
afnble - sfabjliny

o 25

AL W have F23 sites iy fhe LSA. Most of them ans snifers
arsd S4B caverne bl we also has i few i
rekervais, (ur working gia caghicity s L657 bl and oup
clisily del iverability (s 59, §e4 T,

B Sorry, coubd you tell me whiat mamef = innes oe?

AL Swre nio prishlem. M atands for ‘o Dhnmgnel . %0 arri ia

&

LY

LR BT T

Hidann
| see. dnel bed Iy e bil s cuabiic foet T
FoYes That's exacdly right Yan gt il
Hi And ot last iquestion. Coslg wistl Bell mie mhowe camig)
Ai O T sarry | don’t really know ey afonr fleal. Yo )
fave D aeh Pebe when e o kack,
B: Thamk you
Al Bt L cen ol v thit the st salt cavern Tacility Hikat wi
EmEslned costs arcund 30 milllon dolliss 1er bel al
WOEkIng gas capacity, dive ne tike & lttle. Plmow becaims
Irear the repiey Featerday. But is 15ay, you'ro btber off
aaicng Metn fiF agerific detsils
Peev. THark yu

Herr we have 4 diigram abowing e P of geliing jlwe
Prochuct b b costommer S an ing al the production wel|
Bressacts fy Bt o | et v MW der [ peorlction plands

aniel te gurscegsing plines. After thal we Favees L 10101,
FECeivers - thit s pigeline s oo Bl receivars - on
e rlghl here. And ihen e varos Abations in Hee jaesline
EOIBRIESSar. mefering ane negulation statiome Enmetimes
Wi B Unebergiianeg Alteage lailitizs, shimn hepe, sl
under B iranagortaljon Fipeines; Then thiers are mprs
COmpressar meterlng and vegulndion sfations. Ang linafly,
W gt 00 the Yarinns cod s ers, OR 50 far® Gl Mo, vk
I'want tivids foday is tell vor samel il it ecirmiaisininglin
i the aystem and, n pan il e ipedine syatem, As yip
Prodinbly kv, vee B g PRI 1Y ot 4 A i e
sirlichae ligusl, Salkl cetitamEnariis B e Heings like hlsck
peswitler, wikich 15 o term foe adl e corrimion that Fikes place
In any pipeline svatem, 50 we'rs Ul abwowt a0l Flke rusi
and pipe gcale. Liquid sntamjnonis e Lhknys flke waler:
Ercels lrocarhon Cimmdenianbes, an vl = XTI Eaar
ke And these contamingids ran e all:a0ris of prohisns,
rch s coTeRia . emsii, Iber: Kagess el s i,

Wileame (o the course, UK, now levow it some of yos
Eransported dangurous gods i phe Fst Baud, A vou
Ko, eve ry eoupey s dliTerent, sl wam to g aver saimienl
Ehe main rules. Tl firsd hing: whichy [ i el all Kripar
i3 bas ancpilaiin why we nire boge bt Ehis Ciintey you b 1o
ks i eXEen test before you can Fransport dangerens gueils
Wi calil thia @ hazmot erilirsamen| - fizirmd slails [T
"hekaries matesials”, And ol afexy s 0 AN i i
i ous want o arive a wihjls wihilch mpeds 2 clnss & wr B
CIL ol Hiig 4 ks b carey Bejuids or gas: OT stands far
Commenilal drivir's e, [ give yohii The =xach defaile
Later
Thie poind s, to get those EEOMREMEnTS, wio must pass
atesl A owrilten les). The trainang will b i L Innilcling.
masthy an Ehin Boar The praciical Eraiming) witl b dine an the
it slanding infron al Bailding 7, which i whiere we have
all the vehicles, as well as on the mad TMuring the wesk wie
e Ksorkinng at & mmber nf baprics, inekacling bullk tank loading
and unloading, deiver responsibilities, parking rules; deqling
WIth emsigencies arel so oo, The Mald et and scheiluie s 0
yamir flle,
Let's go vver some of the Busics. The sysbam wi e i
warn olhes road gare |5 Very simple. Eacly vetiele bag i
Nhaezrcls, which ass heso eliaancinwl s fasardl aizng o can
ser Bieve, Each side of this vehicle his o have a plocard; an
that's frol, roar ang Lratly sichiess, The impareami Fiid s § i
Vhey're casy i see 1Ty carry dangerous gods, vou will
alsi lave Bl shipplag doouinemts These ducumeids hawve
the dentification mismber of whnt FOLUATE CarTyung. pa well g
a1 =m Tt munmlser In cuss v Bave 1 parabifiey
Thess drouments miss stay in the cal.

Unit 7 Impact

[A= Allcis: T) = Tom ditfries |

Ao e e s Rragrimins b hrmg you some breaking
=, Al explosdon, tallowed by o ssnbee 0l fires,
Aeefred early this nrning st the Temsoo Reflisery in
Pembeoie. 36 peopie susraliad Iruries on slie, mme
=rlous. We gn aow to our repnrter Tom deffrips. whao by
o st Toun, ca yeo fell us win hap e

T Hi Alicin, Wail, it soeens thist the whisle incident star ed
Huriny an slectricdl gtnem enrly this musrming. A lghtningy
sifike hif the crude distilfation i thee gavicles e in
the Pemifiroke Crivcicireg Comparmne unltis This caleesf 5
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firn agdd thie wimt was <hut down by stall ot the refinery,
Dharingg the course of the moming, all the other PUC
urnits et the FUUL wine shul down FOCL siands for
fhaled catalyie crockbng undt’; which bs hasleslly wiiene
{ine cruabe ol e fursed indv pasnline Wliat Bapgsened
el s & ficte candusing, B seems that & comBinationm of
exrirs peanlied i the release of 21 innnes of lamemable
bpdriscarbons Fom te oailel i ol ihe fAnre knoack-ami
el o Bhoe FCOLL Thie bormed a wagony clingd shich
kumiite] and mxphaded. The explasion caussd & MRjor
fige i Ehe iwree iErom ol el m webl os o dumber ol
secomdary lires Akdia

Al Thank wou, Tom, Whal can you tell un aboat domage to
the reflovry?

To: Well, the pebinery suflered quiti severre demisgs b
process plant, bubldings and storag® fanks. Bt e
redinery i well dway ok ceiires g el kv, Aoy
it domage ks very limited

A: The epor) memtoms o caimbenaion of ermorm. Could yo
1ol e e alewil ihae?

By e, v ke Lhset fatéss Inthar meboniog we shis dosm
L FUC umlbs?

A: Except i the POCLL

H: Bgghs, Exeept lor phe PCCLE Bay naiulake, Wl after tha
B e e ahit dow, we thousg b tinat everything
sl b OB Dut tlaire were 2 coupleol ollier lssues we
alielei'l know akbwmiL Fersd of all, o contral sadve was shud
{agil Ui coeririd Sysiem adld [f was ope.

Ac T ser S thers was a jaroblem with e eontrod system?

B Wes, pwmctly And we didn's have an iver e of the wholie

picesa, Thee eontrod panel alkowesd as 16 ook at different

elements Ll pol everything togethen 5o the oparaors

were oly lookiingaf e mown problas arcas. They

ahilin't s thie by piciare

Ah Wit abiout Alarm syatems?

Yen, we |wid Those, But 1o meny dillerent alarms wir

gy afl that i wasn't easy fof LR W npersiery s weirk

pail exackly whad wiss fiappening. In th last few minutes

bt Ein rwplsion (hess warre neach: 00 aliarnys 2ong

ill. Al i | #aid, e biggesi mistske wis 1o ey anid Keep

ghee FECL Fenpdng when 2 shoulil have beeti dliil 0w

S bl mie gt this straight: there was-a fiee, and the fire
led 10 an Fxplosion,

M, i ., Al other ey mawnid,

Fardon?

Thao axploskn cawsed the fiee, The fire dido't caoge Hhe
exploaion. The explesion came First.

OK. And whint {aused the explosion’

Teaking gas, These was & hole o the pipe Gan leabed ot
frermniedd f choud and ihee igived

[ Arwd whuil caaised e fle in the pipe?

That's whil i don't koo W think maybe IE wis
prrrmsian, Bl we Tl e b wilt B fse imestidation io
b e

Ac Faireraiinh

|k = Bastiiin; ¥ = Vsl

A Hes, Yusal, How's 1L going?

Y Rohin! Welcome bacl!

[ Soowhat's new?

Wo Wl we hid o Breowhiile pon wens v
R -

£

R

FE

DEE B

e W

Readly T Whan

Frliay ihe eleventh.

Wi Thist's pmazing The ebvenif ol the deventi of
il b s

ooYes

B Do el me it happened il eleven o'clock!

% Mo, po, i dken't, That woubd be boopach ol a
enlncidenod!

M Anvane huri?

¥ Yes One peson, Do yon loow Suresh Mishn? He wirks
i ETe cr el

K Yes ldo

Yo Hiowan Burntuite bacly, | think They ioak him fa

imwpital by Belvopter. There was alse & garty of
iRy sEuleats wislling Bt P shat | eard, ey
were afl DK Aseand 300f ihes - quite & lorge groop
Aaptacan ey werd ivaeLied stralghl iwi. of Course.

i D yom kpow whien they Il open the pipeling agiin®

Yo Wil Danecan thinkos oy b sarly next wisek But i
el pesiide o wisat they flimd

Wi ie phy setualby shat everyiling down?

¥ Ppetty guickly, | ik Suresh radicsd the contool mooin
siralght pwi 5o 2000, e or bake o couple ol minoles.
I e it feme hecazise L fosabali had |ust starism

R: om and your lsthall Wt was this seore?

¥kl

B Was il ued @ e O cdid thes fas explode?

Y- Jiesl  fire, Suresh was bmi whidle be was rying o put &
oL

W Hae bl bt seiitesd S Lhe fire beigade.

Yo e, Thisy wene (here by 20080 | heand

Freiny what | understand, this 1s wial happened= ar 7470 |he
safety obliver insued o Bt wiik permit 10w empleyees -
pwo walders, The permit was valid rom 1430 1 15,40 in fhe
albermooim The task wias toweld o hondmil 1o ihe skalrs on
st ks 387 and 38H Al tha preparation wiork bad been
doine the dlay helore, The welders tonk a break si srrmd
15,45 amid returned by work al arounad BE05 They were unalis
foy neagart ihe enging on thaly weldieg mchine 4o they called
mssilerace, AL oround 1615 S maintenanoe irack gree their
wrdelng mnekine a jumg siart. AL aroand 1650 a0 explosion
e igreeel i bk BET, lollowed o nxlote lager Iy an exploghon
i tank AE8, Both weldors were killed, Asisher tank in the
i, . s clamages] bug did pet cateh Bl The Tirelighters
swatre called] 28 1653, pevived at 1709 and had extliuizhed
the flames by 1845

it Let's see Wadl, o |t of il b= spilled] daifig rocie
pperations snch areluedling: Ioading or uiloading, that o
ool thiipe, Then there are ngshaps nod colfizions Belwesn
wiiEiEl o takers and other ieanspurtotion sehickes. Thoss
arp Ulee dmes that aften get i the ness. Er . ahips nmming
agroaimdl & another goe. Then we e rugiuned pipelines

al iea o o L, And ol exploragion actidtbes, drifling anmd
gt Al ol penirse, NEres alan mechanical ladlire of oi
eullectinn and storege-bquipment

Unit 8 Supply and demand

Yk, mir anasl of Y IEnaa s wre Ol oo e paliaiive r

i internet. | oegatinte with tha: Bayes and agres a price for
thee g, | il orrange delvery Do oa speciic keation on their
behali, Thig is callied aspol price, and fuctuntes depending
o suipply and demard. Sime customers B longer Wim
COMTECES 30 LIt thiey Enosw Uhai their gus will Be deliyeread
grweer o et lestd oo thmee. Tl (el is ol Sued Lo bamel bisk
agialn depenils 0 the market, & htures cuntroct is dilleremi .
Here the price B foed when the confragy & agresd, This
e Shal he buiyes nd seller ane e ked o & price - bofl
slifiss lrpow edacily h ol the gas will cost.




Ao OB bel's seec n typbonl bregkovan [or oor ceilling
operations? Well lst's lmak ot this poject hese which will
e v il Wles, Ongr Bigest cust bs alwiys B diiiing
cors Thb eovers paynsnta o the drilling cratractors
B e rigg andd e poople whso do the drilling. Costs b
chsn vary, depending on the area and the typo ol g kn
thils seeet Ttwas anouid 1T e,

Wil aboul fnel? Toomim e wigs | e,
Well, we calcalaie tkat lepunildﬁeh:!h'u case |§ waa L4
pEmrenl, That i lsdes. rorming doe e et well a8 movieg
18 8 apl dpoem tho Inealion

A [ e, [NEC.

Mow he drilling costs don't cover &l the equipment we
haie 1a rent, 3o thirgs ke muel processnsdeiguipaeens,
yncunarbng evyui s, forkdlts, pamps and S0 on come
vt pertal spuipenent In this project [ wes nioe
percenl ol the fakak cost, The we have sl bl cas)
which is conlings=nuies

Wim miean e rgendies Al ings?

Wil vt nnly esmergencies. Juak flaicga s doe foeeies
Like har wentlser, for example, or Stock oeill strings il
a0 00, Wealways Eacbar ima contingency cosl,

B Always e saane?

A Moo nat ok all B s ave aoillicsll Bestion the
cantingency cost-will L= higher, o i we have an
mesperieneed crew o veny deep wells (| varies,
depending on how we see the risic In this prodect, it cams
a1 pereent

R

Then we have srmall=r costs. Thelocatloodost = I this
project, three pereent - covers the cosis bo prepare the
atte dor drilling— levalling, bor exampe, and adding a
fpundhagion [or the dieifng eqpaipmetnl, Sersoe Costa -
heni. msven peseend - oover othier things we eve oy
By el s, eleiling sl anid s on

Aren't thiags ke that ieclugled En flw i lEng costs?

Mo, ol -i|h'ﬁ..'!|ﬂ 0 varies. Bub nothils projecy they wens
aafilifkonul « osks.

& saewn

Al theei, of courses there are the tanglhles ke pioe
chding and tublo, These are disectly velated fo the prics
of steed oen Thes worchd maskeed. T Ehis project i@ dame in
13 pswreent.

(i

A thal’s abond i OF soery, Theres alse Eanes. Ao
twn percent. Aawl of ciarse, misce|kaecds. anouiid i
preicent, which covers sl e thilhgs we baven't covered
i b ailler s,

Lkt

Let's g um . permifin. Insurnnce, legnl fes,
cmauskcating tat sort of Udng.

B 0K That's all very closr, Thank you

As ol tam see boi s bar chart, wis Rinvs glbvaies] the
et s byt seveen mnln fypes, The dork blue colimn shows
et Te 2070 arsd the Bght hlue column shoss HEEL The
higthesd demnned s clearly [or diesel and gail, projectod to
rise Lo 3T million barrets per day o B35 This ie quite i sharp
Inurease. Nest comes gascoline sl 27, Boih ihese poodects are
direetly roburat 1o Lhs growth B road transpurt ol over the
wiisrhl. Tl collbieer Pvie prefucts are i armind e tern million
taarrels por cloy mark. 5o we hivve ethane and LG, arconid
nime- in 200D al only & slaght mge iy dnoend eseven i 205,
noepel it haa dnrsirnd i b 20040, Fiing to ding b 2005, snd et

g

e

e

w

e ER

=t

#H

grrosone around Bevem, risiag be wiahl The only nres which
iz g Lo decrease 15 reaidoal fuel, which we thilnk will drop
adglsilly o dine 10 s=ven,

I I'think a magmer trencd |5 She maove Thwards mone

tiee st driling. E&P companies are drifling deran to

it Wiy G AN el G i el T 45 b dledd

thiiss= lasl remnining peckeds ol idl. S oas ey, lor iee s

major trend is more despwater drifiog, whil:h: I L hednke will

sranss signilicantly,

Wy ey s & Ol rarmat e e etase 1n 1D sl

of mergern, poguisiiions amd pint veeduses i pecent
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Load handling
instructions

The blowout

Pipeting
componenis

in a meeting

Partner files: Student B

2 Procedures

Speaking exercise T papge 17

Yiout are 4 nesy poasstahaut, Practise the conversatlon in 2 on paee 16 with Student A
Then swap roles and repest the activity, Remember to diseuss the fallowing

&l reections » atirsignale = taglines o condition of eouipment

4 Equipment
Speaking exercise 6 page 31

Make notes about the appearance of the ibemts (0 these phiMod and the marerials
they are made of. Then describe the items (o Student A,

Speaking exercise 7 page 35
Youu are an enginesr a4t the control station. Listen to track 18 agaan and rolsplay o
similar conversation with Student A & line walker ispecting a pipeling

5 Project management

Speaking exercise T page 37

Yourare the supervisor. Read thizs st of tasks. The tasks with ticks o have been
dlone. The notes in brockets reflect your plan. Beport to Student A, the project
msanager, and answer ks her gueations,

ol

Detach the kelly from the travelling block.
Uninstall the power system. #

Take down-all the electric cables. «
Disconnest the mud pipes and hoses [rom
the equipment, & [t k)

5 Lower the derrick. v

b Dismantle the rig platform, {toadiy)

7 Fill in the mud and reserve plts, [tomerrow)
B Remove the equipment from the site.




Presentng
four idens

Contamination
control

Speaking exercise T page 41 [ —
I' Read this newspaper ad, What is it Vancouver Internutional Airport
about? Discues with Studont A_ will be holding # press. confenenoe

4 Lonk at this map of an aviation FHTOTTIW 0 preseni their plans for

fuel delivery system for Vancouver A new avintion el delivery system
Infernationnl Airport. Find the chements | The press conforemce will cake place in
in the kiy on the map, Then describe ‘ Tursminal | and will sure st 10 a.m

the delivery svstom to Studont A Members of the public are wekome
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i
I
|
I
|
1
]
I
|
]
I
|
i
L]
I
|
I
¥
|
|
i
!
|
|

6 Products

Speaking exercise B page 47

You wirk lor a rompany which needs to buy additional gas slorage capacity, You
have heard thal Student A may have it facllity kar rent or sale, Call him/her and ask
frsr Wformation,

Speaking exercies f page 49

¥ou werk for a bank, Today youl are visiting 3K Pipelines, a company which Opertes
pipelines. Your bank is thinking absoul investing in It and has arranged a fact-finding
visil so that wou can learn about (ts operationg. Unfortunately, vour colleage

is L, 20 you ars alone, Just before you leave, you recelve this email. Read it and
meet with Student A, an employee of JK Pipelines, to find out abowt the com pany's
rreralions

! = — “— . = —— |
I a I'El' u F
T e = — T e |

va hesrd that condemination i a big prabiler for prpeline cpemions and this affucis thea
Quality of tha product. Pisase And ol as much as Y0Uu can abaut how JK Pipeings deal with
thes. Thanks, Enjoy 1he wisif!

L porner s soear | JRE



Transport of  Speaking exercise T page 51
dangerous goods  Student A has got information about a training course. Ask guestions to find out
about it, Thes swap roles, Read these details about a training couese and snawer
Student A's questlons.
Hou fng 1% (17
W woel! I ey o e course?
Who & the covrse for?

IATA dangerous goods regulations (DGR) - Initial

Rewiesw IATA (uternatlenal Al Transport * iscern the legal aspects and the responsibility

Asspiation) cargo dangeroes goods regelations of shippers, agents and alrlines involved in

et indlerstgng Che legality and the responsibility transporiing dangeeois goods.

af slulppers, agents and alriines = Fillgntily and classiiy individunt dangersus
pocads [toms

Course delatls ¢ werily goods are properly packed, marked

Mwailable as! distance learning courgs and labelled

Purition: 3545 howrs for cowrse, plus 3.5 hours « fill I and check the “Shipper’s Declaration far

far exam Drangerons Goods’

Recommended level entry-devel and prolessiops|

Frerequesltes: none Mﬂ-

W o alnrgeroes gonds processing stadf

What vou will leam o freight lorwarders

pon completing this course, vou will e the » cargo agents

skilks 1 # shippers and oparators atafl proparing COMAT

o ppply e JATA carpo dangerous goods (Company Materlal)

reguintinns correctly. * pargeo operations managers and frootline

AupeTvisors

7 Impact

Incidents Speaking exercise § page 53
1 Sktudent A will explain an incident to you Ask questions to find out what
happensd, Use 2 on page 52 to help You,
2 Read this incident report. Explain what happened to Student A Answer
his/her qpestions.

BP plc said a erade distillation anit {CDU} caught @ BP spokesman in London said. “The CDU that
fire om 4 Oetober ot the 88.528-hicd Linpen vefinery  ciaght fire has been shut down but the refinery hasa
in northwest Germany, One person wis haspitalised.  second CDU thot remasing operational,” BP saicl. The
“The fire was brought under control w about 30 fire broke cut while the it wiss coming back after
minutes and damage was contained to that unid,’  summer maintenance.

Cleaning up Speaklng exvrcise 3 page 38
Explain to Student A how polypropylens socks, pillows and pads. and diatomaceaus
earth (O Sorb) are used In the event ol an wlaplll. Use the words:in the bax;

pbsort back edge fiost source spread work




Tha markets

Prices

Trends and

Bhs = Briish
thermal unit

8 Supply and demand

Speaking exercise 7 page 61

Yoru work dor a natural gas marketing Company as a markeler, Your company
supplies gas th a wide range of users, both commercial and industrial Stedent
A, a representative of a power statlon, is calling for infarmation. Answer s/ her
tuestions.

Speaking exercise & page 63
Answer Student A's questions. Then ask him/her shou typical easts in drilling
opErafians,

Spenking exercise § page 65
Draw the graph Student A describes, Then describe His graplin fisr Student A o dreaw,

Enray comsumptian i tha Unised Siawes, China and Indin
T8 — B0 (quadrilicn Biu|

20
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