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SWU 252  Aesthetics for Life
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SWU 253 Dialogue
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SWU 254  Art and Creativity
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SWU 255  Constitution For Living
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SWU 256  Reading for Life
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SWU 257  Literature for Intellectual Powers
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SWU 258  Arts of Speaking and Presentation
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Nl 261 watlad el 3(3-0-6)
SWU 261  Active Citizens
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N 262 UsEIGeansuazwastundaudin 2(2-0-4)
SWU 262  History and Effects on Society
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N 263 ywANUFUGIIN 2(2-0-4)
SWU 263 Human and Peace
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SWU 264  Human in Multicultural Society
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SWU 265  Economic Globalization
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NA2 266 UanniAsHgNanatiNes 2(2-0-4)
SWU 266  Sufficiency Economy
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WA 267  ManmsIamsaNe Ly 2(2-0-4)
SWU 267  Principles of Modern Management
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NAD 268 MSANHINNEIANAIYNTEUIUMTINE 2(1-2-3)
SWU 268  Social Study by Research
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NED 351 miﬁ'wmqﬂénmw 3(2-2-5)
SWU 351  Personality Development
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NFAQ 352 USHUaznIzuIUNTAN 3(3-0-6)
SWU 352  Philosophy and Thinking Process
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SWU 353  Logical Thinking and Ethics
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SWU 354 Creativity and Innovation
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NED 355 WNHHITN 3(3-0-6)
SWU 355  Buddhism
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SWU 356  Social Psychology for Living
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SWU 357  Mental Health and Social Adaptability
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WA 358  AanssuEeEssALilawanniauardeny 2(1-2-3)
SWU 3568  Creative Activities for Life and Social Development
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NF7 361 NEAD tﬁa“quﬁu 3(1-4-4)
SWU 361  SWU for Communities
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NED 362 Qﬁﬂmﬁywﬁmﬁu 2(1-2-3)
SWU 362  Local Wisdom
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SWU 363  Ethical Careers for Community
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uA 364  Aamstiledeay 2(1-2-3)
SWU 364  Social Enterprise
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2. BNIMIBIRNIZ

1. n§aAMNUFIUNMINDNEnT uasadiamans

U 101 WEadlauazLAdad 3(3-0-6)
PTE 101 Algebra and Calculus
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Complex numbers, vectors and vector geometry, linear equations, matrices and matrix
algebra, determinants. Functions, limits, continuity and differentiability, integration, polar coordinates,

logarithms and exponentials, hyperbolic functions.

2wl 102 Waaddwsuieans 3(3-3-6)
PTE 102 Physics for Engineers
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Force and motion; work and energy; system of particles; rotational motion and rigid body;
relativity; harmonic motion and mechanical waves; kinetic theory of gases and thermodynamics; fluid

mechanics; application of basic physics in engineering studies.

29U 103 waddmSUIAINg 3(3-3-6)
PTE 103 Chemistry for Engineers
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Stoichiometry and basis of the atomic theory, the properties of gas , liquid solids and
solutions, thermodynamic, chemical equilibrium, chemical kinetics, electronic structures of atoms,
chemical bonds, periodic properties, representative elements, nonmetal and transition metals, basic

organic chemistry.

el 107 NzedladuduuazanmaiiNaywus 3(3-0-6)
PTE 107 Linear Algebra and Differential Equations
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Vector spaces, linear transformations, eigenvalues and eigenvectors. Introduction to
probability and statistics. Integration techniques, solution of ordinary differential equations, sequences,

series.

[

29U 209 FNMSIBRUNUS 3(3-0-6)
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PTE 209 Differential Equations
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Existence and uniqueness theorem for first order equations, numerical methods, general

linear equations, solution in series, linear partial differential equations, boundary value problems.

2. NHNITINUFIUMOIAINTINATNT

l 104 3§0IAINTIN 3(3-0-6)
PTE 104 Engineering Materials
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Relationship between structures, properties, production processes and applications of main
groups of engineering materials; crystal structure of solids; crystal defects; mechanical properties of
materials; dislocation and strengthening mechanism of metals; mechanical failure of materials; phase
diagram and solid state reaction; fabrication and applications of metals; structure, properties and
application of composite materials; corrosion and degradation of materials; properties and applications of
electronic materials; electrical properties of materials; magnetic properties of materials; innovation in

material technology.



AFN 109 @EULULIAINTTH 3(2-3-4)
ME 109 Engineering Drawing
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Drawing tools and usage, Drawing fonts, Applied geometry techniques, Orthographic
techniques, Drawing section views, Drawing auxiliary views, Drawing three-dimensional views,
Sketching, Scaling, Acronyms and symbols in engineering drawing, Fits and tolerances, Reading

diagrams, Introduction to computer drawing

wan 221 Msisuldsunsueaniimes 3(2-3-4)
CPE 221  Computer Programming
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Cognitive function of both the hardware and computer software for use in the computer
data processing, computer software development, design and programming with high-level language.
3. naMITBNIIAULAELIANLAEN
RI gAY,
26U 106 ﬁugﬁﬂﬂﬂﬁ%ﬂ?ﬂii%ﬂi@lﬂﬁﬂﬂ 3(3-0-6)
PTE 106 Fundamental of Petroleum Engineering
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Introduction to petroleum industry; economics and structure of petroleum industry;
petroleum prospecting; drilling operation; petroleum production system; reservoir performance; oil and

gas separation; oil and gas transportation; utilization of oil and natural gas.

26U109 Funnrtaragssmamnssuillasdey 1 3(2-2-5)
PTE 109 Special topics seminar in Petroleum Engineering I
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Special topics seminar in Petroleum Engineering that instructor assigns for examples

Reservoir Engineering, Drilling Engineering and Production Engineering

2l 201 naeansuaelvia 3(3-0-6)
PTE 201 Fluid Mechanics
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Properties of fluid; equilibrium of fluid at rest; definition and method of flow analysis;
continuity momentum and energy equation for finite control volumes; stress-strain relations for
Newtonian fluids; equation of continuity and motion; dimensional analysis and dynamic similitude;

laminar and turbulent flow; boundary layer concepts, flow in pipes; tur bomachinery; compressible flow.

26l 202 ssehmenmly 3(3-0-6)
PTE 202 General Geology
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Scope of geology; the universe and the earth; surface features of the earth’s crust and the
geological processes; deformation of the earth’s crust; rock structures problems of dip and strike, vein
intersection, faulting and folding; geological maps and sections; field techniques in geological mapping

collection of field specimens, well logging and drill core; preparation of geological.

1Al 203 namaasian 3(3-0-6)
PTE 203 Mechanics of Materials
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Concept of stress and strain; stress and strain components; plane stress and plane strain;
Mohr's circle of plane stress; Hooke's law and modulus of elasticity; engineering and truestress—strain
diagrams; Poisson’s ratio; generalized Hooke’s law: Saint Venant's principle: stress concentration;
working stress and factor of safety; problems in axial loading including statically indeterminate problems
and temperature changes: plastic deformation in axial loading: thin-walled pressure vessel; torsion of
circular shaft: statically indeterminare shaft: torsion of non-circular shaft; torsion of thin-walled hollow
shaft: plastic deformation in circular shaft; shear force and bending moment diagrams; stresses in beams;
bending of curved beam; shear flow in thin-walled member under transverse loading; shear center;

deflection of beams; statically indeterminate problems in beams; plastic hinge; Euler’s formula; combined

stress.
216U204 FuNINYaRaFsIMIAINTsNUlasEeN 2 3(2-2-5)
PTE 204 Special topics seminar in Petroleum Engineering II
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Special topics seminar in Petroleum Engineering that instructor assigns for new technology

that uses in current market

29U 205 ssailnenUlesdan 3(3-0-6)
PTE 205 Petroleum Geology
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Fundamental principles of petroleum regarding its origin, migration, and accumulation;
chemical composition; stratigraphy; nature of source rocks; reservoirs and traps; geological field methods;

characteristics of natural gas and oil fields of Thailand.

29U 206 AFINIIHULHABINALAU 3(3-0-6)
PTE 206 Reservior Engineering
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Reserve estimation, reservior drive mechanism, material balance, rate decline analysis,

fluid flow in porous media, and well testing.

el 207 qaanlifvasiiuuazuadlua 3(3-0-6)
PTE 207 Rock and Fluid Properties
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Porosity, permeability; fluid saturation; electrical conductity; riscosity; surface tension;
wettability and capillary pressure; petroleum reservoir fluids; phase behavior; equations of state; PVT

properties and determination.

el 208 Uuamamesunnuriugazllns@den 3(1-4-4)
PTE 208 Field Rig Training
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The field rig training program is designed to provide the students with direct experience of

drilling operations. The program includes the issues of equipment, environment, logistics, procedures,



safety requirements, emergency response, and regulations unique to petroleum exploration, drilling, and

production activities.
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PTRL 3001 Reservoir Engineering B 3 Credit
Recovery factors, mobilization, displacement and sweep efficiencies. Fractional flow

anaylsis and displacement efficiency. Heterogeneity and gravity segregation and their effect on recovery.

Water and gas coning. Unsteady-state field water influx calculations. Determination of aquifer parameters

from history matching. Pseudo relative permeability and vertical equilibrium. Decline curve analysis.

PTRL 3002 Reservoir Characterisation & Simulation 3 Credit
Reservoir Characterisation: A comprehensive description of reservoir modeling, starting
with the analysis of geological, geophysical and production data. The construction of 3D geological
models with particular emphasis on practical and effective modeling. Spatial analysis and geostatistics
and their role in the population of 3D grids with geologically believable properties. Issues of measurement
scale and the difficulties they cause, both in the incorporation of well log and core data into the model
and the rescaling of the geological model for use in numerical simulation. Numerical  Reservoir
Simulation: Introduction and overview: Reservoir simulation and management. Derivation of general
reservoir flow equations. Reduction to the black oil model. Discrete flow equations for single-phase flow:
finite difference approximation. Discretization of the black oil equations. Truncation errors and stability.
Tranmissibilities, upstream weighing, implicit and explicit treatment of transmissibilities. Numerical
dispersion and grid-orientation effects. Model and grid selection. Model initialization. Treatment of wells

in simulators. Pseudo-functions. History matching. Planning and executing a reservoir simulation study.

PTRL 3003 Field Development Geology and Geophysics 3 Credit
PART A - FIELD GEOLOGY: This part aims to provide petroleum engineers the basic
knowledge regarding various techniques and methods which can be applied right from field discovery to
field abandonment stage. The topics to be covered are : Sandstone depositional environments,
Identification of sandstone depositional environments and associated facies, carbonate depositional models
and facies, diagenesis of sandstone and carbonate reservoirs, case histories of field development, reservoir

correlation based on electro logs, flow unit characterisation, reservoir seals, reservoir barriers, reservoir



heterogeneity, reserves estimate, geological modeling, new oil(incremental oil) from old field, fractured
reservoirs, aquifer charactersiation, role of synergy in field development.

PART B - RESERVOIR GEOPHYSICS: Introduction. Multi-disciplinary teams. Seismic
energy propagation. Zoeppritz equations. Common midpoint methods. Shot record. Seismic data
processing. NMO calculations. Seismic data interpretation. 3D-4D seismic methods. NPV. The Stratton
gas field. Instrumented oil fields. Vertical seismic profiles. Seismic inversion. Amplitude variation with

offset. Electro-magnetic methods.

PTRL 3015 Well Drilling Equipment and Operations 3 Credit

The course comprises of 3 units of Lecture and Tutorial and 3 units of Laboratory work.
The lecture includes: Introduction to physical processes involved in drilling oil and gas wells. Rotary
drilling rigs for both land and offshore operation. Drilling equipment including rig powering and
transmission, hoisting, rotary systems, BOP equipment and hookup, drill pipes and collars. Drilling fluid
circulating systems including pumps, mud tanks, mud mixtures and mud cleaners. Elements of rock
mechanics and its application in drilling. Selection of drill bits and penetration rate optimisation. Rig
sizing and selection. Special marine equipment for offshore drilling.

The laboratory work involves: formulation of a basic drilling fluid and cement flurry and
determine physical and chemical properties. Physical and chemical properties include density, viscosity,

filtration, alkalinity, acidity, solid contents, and presence of oil, water, and gases in drilling fluids.

PTRL 3022 Design Project for Petroleum Engineers 3 Credit
This course covers front-end engineering design of new production facilities for a
potentially viable oil/gas field. Common offshore and onshore field development modes are first
reviewed. Various oil/gas processing systems are studied, including gas dehydration, condensate
handling, acid gas removal, LPG extraction, and crude oil stabilisation. Design tasks include process
simulation, preparation of process flow diagrams/piping & instrument diagrams, HAZOP studies, and
project management arrangements. Students will make extensive use of a commercial process simulation
software package during tutorials. Each student shall carry out an example facilities scoping study and

submit this as their final design report.

PTRL 3023 Formation Evaluation 3 Credit
Unit A - Well Log Analysis: Lithology plots. Saturation, irreducible saturation and
permeability studies from well logs. Shaly sand analysis. Complex reservoir analysis. Wire line Formation

Testing. Integration of core, log, well test and seismic data evaluation. Cementing quality monitoring.



Gun perforating. Production Monitoring. Practical work with logs from an Australian oil/gas field. This
Unit will prepare students for the petrophysical component of course PTRL4010.

Unit B - Well Testing: Theory of transient well testing. Principle of superposition.
Drawdown and buildup tests. Actual and ideal buildup tests. Effects and duration of after flow. Horner's
approximation. Use of pseudo-pressure in gas well testing. Constant bottom hole pressure tests. Practical
aspects of design and performance of field tests. Analysis of transient pressure data, effects of boundaries,
reservoir heterogeneity, multiphase flow. Study of production, DST and formation interval tests. Pulse

testing and multiwell tests. Computer assisted well test analysis techniques.

PTRL 3025 Petroleum Economics 3 Credit
Cash flow analysis in the petroleum industry (definition of cash flow, deriving net cash
flow under tax/royalty systems and production sharing contracts, depreciation methods, inflation, sunk
costs). Economic indicators (net present value, rate of return and other indicators). Fiscal analysis (the
nature of petroleum fiscal regimes, the effects of fiscal regimes on exploration and field development
decision making, economic analysis of fiscal regimes in Australia and Indonesia). Risk analysis (risks in
each oil industry investment phase, project risk and expected value, sensitivity analysis, probability
analysis, Monte Carlo simulation, probabilistic reserves estimates, probabilistic economics, portfolio
analysis, asset management, risk and discount rates). Risk management (standards, establishing the
context, identifying risk, analysing the risks, assessing and prioritising risks, treating the risks, insurance

practices in the oil and gas industry, monitoring project risks).

PTRL4010 Integrated Oil & Gas Field Evaluation "A” (Thesis) 3 Credit

The students gain hands-on experience of the complete evaluation of an actual field
offhsore Australia. This course covers (a) Regional Geology (b) Field Geology - an analysis of the
geological characteristics of the field itself, (c¢) Well test analysis to determine well flow potential, (d)
Log and Formation Test Evaluation-analyses of the properties of the reservoir(s) to enable a later analysis
of the reserves and production performance and finally (e) an estimate of the hydrocarbons in place-

involving mapping the reservoir and incorporating reservoir uncertainties.

PTRL4011 Integrated Oil/Gas Field Evaluation "B” (Thesis) 3 Credit

The students gain hand-on experience of the complete evaluation of an actual field offshore
Australia. this course covers (a) the construction of a computerised economic model incorporating the
fiscal terms for oil and gas developments offshore Australia, (b) reservoir engineering and simulation of

reservoir(s) to predict reserves, production performance and field development options (this also involves



assessing the economics of the field development options) and (c¢) valuing the field and formulating a

bid to acquire a participating interest in the property.

PTRL4012 Enhanced Oil & Gas Recover 3 Credit
Defining enhanced oil recovery (EOR), enhanced gas recovery (EGR) and enhanced coal
bed methane recovery (ECBM). Reasons for EOR/EGR/ECBM. Screening of reservoirs for selection
of EOR/EGR/ECBM methods. Sweep and displacement efficiency. Estimating trapped oil saturation.
Decreasing residual oil saturation by miscible/near-miscible/immiscible gas injection processes.
Controlling mobility at the field scale by polymer flooding and by water-alternating-gas (WAG)
injection. Increasing oil mobility by thermal methods of cyclic steam stimulation, steamdrive, and in-
situ combustion. Miscible displacement of CH4 by CO2 in depleted gas reservoirs. Displacing CH4 in
coal seams by N2 and CO2. Co-optimisation of EOR/EGR/ECBM and CO2. Understanding the role

of commercial reservoir simulators in field applications of EOR/EGR/ECBM a teamwork project.

PTRL4017 Well Technology 3 Credit

Unit A - Well Design: Prediction of formation pore pressure and stress gradients.
Determination of safety mud weight bounds for different in-situ stress conditions. Design and planning
well trajectory. Surveying tools and methods. Design of drill string including bottom hole assembly.
Drilling methods and equipment for directional, horizontal and multilateral wells. Selection of casing
shoes, material properties and design of casing program.

Unit B - Well Completion: Well completion design, types of completion, completion
selection and design criteria. Interval selection and productivity considerations: effect of producing
mechanisms. Inflow performance and multiple tubing performance analyses using commercial software.
Tubing-packer movement and forces. Tubing design: graphical tubing design and simplified tensional
strength design. Selection of downhole equipment, tubing accessories and wellhead equipment. Basics of
perforation, selection of equipment and procedure for perforating oil and gas wells. Technology of sand

control: gravel packing.

PTRL4020 Natural Gas Engineering 3 Credit
Properties of natural gases: typical compositions. Definition of terms. Basic concepts of
thermodynamics: the energy equation; ideal gas heat capacities, mean heat capacities; enthalpy; heating

values of fuels; greenhouse gas contributions. Consequences of the second law of thermodynamics: power



plant limitations; LNG power requirements. Equations of state: general cubic equations, specific high
accuracy equations. Use of equations of state to find residual energy properties. Gas compression: positive
displacement and centrifugal compressors; fans. Calculation of poser requirements; isothermal, isentropic,
polytrophic efficiencies. Compressible flow: fundamental equations of flow: continuity, momentum,
energy equations. Choking in nozzles and valves. Low velocity isothermal flow in horizontal and vertical
pipes: the Weymouth equation; high velocity limitations. Introduction to gas hydrates; predicting hydrate
formation; estimating rates of injection for hydrate inhibitors. Naturally occurring hydrates as an energy

resource. Unconventional resources for natural gas (coal bed methane, shale gas, tight gas).

PTRL4021 Petroleum Production Engineering 3 Credit
Components of the petroleum production systems. Well inflow performance and
deliverability analysis. Production from both saturated and under saturated oil reservoirs. Production from
two phase reservoirs. Production from gas reservoirs. Pseudo critical properties of natural gases. Gas well
deliverability for non-DArcy flow. The near-wellbore condition and wellbore skin characterisation. Well
head surface gathering systems. Artificial lift systems. Horizontal well production. Production chemistry

basics (wax, scale, corrosion, emulsions).
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