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Nouns (types, functions, derivation), Adjectives (types, sequences and derivation),
Adverbs (forms and position), uses of adverbs, forms of ultimate tenses,
interrogative formations.

Negative of verbs, passive constructions, Adjective clauses, ground phrases,
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Introduction & augmentation of specialized vocabulary & aspects of scientific
technical English used in the different departments of engineering, Listening
comprehension.
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GS101: Mathematics 1 (Credits: 3)

Limits, continuity, derivatives, chain rule, higher derivatives, implied differentiation,
trigonometric functions, maximum, minimum, point of Inflection, curve sketching,
role's theorem, mean value theorem, Definite and indefinite integrals: Definition, area
under curve, area between two curves, volume of solids of revolution. Methods of
integration; Integration by substitution, integration by parts.

GS111: Physics 1 (Credits: 3)

Waves: Wave equations, traveling waves and Stationary waves; principles of
superposition, Doppler Effect Sound: Definitions, velocity of sound in air and material
media and its variation. Velocity of transfers and longitudinal vibration in wires and
rods. Echoes briefly. Optics: Properties of light, the electromagnetic character of light
and theirs, spectra absorption and scattering, dispersion, polarization of light.

GE126: Engineering Drawing (Credits: 3)

Introduction: Drawing instrument, types of lines, letters and figures, geometrical
construction, dimensioning, projections, principles of first 8ngre and third angle
projection, projection applications. sectioning, section of views and hatching.

GE129: Workshop Technology (Credits: 3)

Industrial safety, engineering material and their properties, casting, rolling, forging
extrusion, sheet metal work, welding, principle 01 metal cutting and machining
operations, heat and surface treatment, principle of management engineering.

GH141 & GH142: English (LII) (Credits: 3 of each)

GH141 and GH142 are complimentary courses designed to introduce the Student to
the basic patterns of scientific English at the introductory stage and thereafter deals
with more advanced materials.

Each cover:

e Intensive reading of passage containing material the student needs with
comprehension questions, contextual references, vocabulary exercises and
affixation.

e The study of scientific vocabulary which includes use of dictionary, spelling and
affixation,

e Revision and study of Basic English verb tenses, active and passive.

e Description of the laboratory experiments.

e Study and use of the passive voice in scientific technical English.

e Compound nouns. The English noun phrases, relative clauses, deletion of
relatives, relations in active and passive voice.

e Summary writing

GH150 & GH151: Arabic Language (LII) (Credits: 2&1)

Review of Arabic courses taken in high school, including construction of Arabic
sentence, spelling and punctuation.
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GS102: Mathematics 11 (Credits: 4)

Methods of integration: By partial fractions, by successive reduction formula,
transcendental function; differentiation and integration of transcendental functions.
Complex numbers, partial differentiation, applications on relative maxim and minim,
the method of Long-range multiplier. Multiple integration with applications.

GS112: Physics 1 (Credits: 4)

Electrostatics: Changes and fields, the electric potential electric current, the magnetic
fields, electric fields in matter. Photoelectric effect, Einstein's explanation and
guantum theory of the hydrogen atom, radioactive decay law derivation.

GS112L: Physics lab (1) (Credits: 1)

Experiments about sound light, electricity, magnetism, heat, and electrochemical
conversion.

GS115: General Chemistry (Credits: 3)

Measurements and 81 units; chemical equations and stoichiometry structures of
atoms and periodic relationships, chemical compounds; the gaseous state; solutions-
electrolytes and non-electrolytes; acids and bases; thermo-chemistry; chemical
equilibrium; ionic equilibrium | and Il; organic chemistry.

GS115L : General Chemistry lab (Credits: 1)

Some experiments related to GS115 course.

GE 121 : Engineering Mechanics I (Statics ) (Credits: 3)

Static of particles; forces in plane and space; static of rigid bodies; Equivalent system
of forces; equilibrium in two and three dimensions. Work and energy, analysis or
trusses, frames and machines, free body diagrams; kinematics; stability friction,
centriodes and center of gravity-lines. areas and volumes. Moment of inertia of areas
and masses.

CE133: Properties of Material (Credits: 3)

Atomic structure, types of bonds, metallic bonds, co-ordination, crystalline and
amorphous materials, crystal system, structural disorder, metallic and non-metallic
(wood-plastics) materials. Properties of materials in tension, compression, hardness.
shock, shearing/ torsion and bending tests, strain measurement methods, failure,
fracture of material.

GH 152: Technical Writing (Credits: 1)

Writing technical reports, report preparation and presentation, preparation of
minutes of rneetings, translation of technical documents.

CHEZ211: Physical Chemistry (Credits: 3)

Behavior of real and ideal gases. the first law of thermodynamics and its applications,
the second law of thermodynamics, the third law of thermodynamics, electromotive
force, thermodynamics of electrochemical | cells, chemical kinetics, reaction rates
including zeroth, first, second and third order reactions.
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GHEZ211L: Physical Chemistry lab (Credits: 1)

Measurement of density. viscosity, phase-equilibria, kinetics of first order reaction
(inversion of sources), refractive index, equilibrium constant (by rneans of electrical
conductivity), molecular weight determination (Vector Mayer), thermodynamics of
galvanic cells (zinc-electrodes).

GS203: Mathematics 111 (Credits: 3)

Vector analysis, div, grad, curl, Green's, Gauss's and Stokes theorems and their
applications, Linear algebra, matrices and their applications. N-Euclidean space, vector
spaces, Matrices, algebra of matrices. rank of a matrix, linear transformation, system
of linear equations, equivalent and similar matrices, eigenvalues and eigenvectors.

GS215: General Geology (Credits: 3)

Introduction to geology, definitions of geology and engineering geology, general
outline of the structure of the earth. most abundant elements and minerals of the
earth crust. Magma, rocks cycle, minerals, physical properties of minerals.
CiasslliCation of mineral on basis of chemical composition. Rocks classification:
Igneous rocks, sedimentary rock. metamorphic rocks. Weathering, erosion and soil
formations. Introduction to simple geologic structures: fold, fault, joint and
unconformity, Deformation and failure behavior of rooks and factors controlling these
behaviors.

CE222: Engineering Mechanics Il (Dynamics) (Credits: 3)

Dynamics of particles: kinematics including rectilinear and curvilinear action kinetics of
particles, Newton's Laws of motion, energy principles, impulse and momentum,
impact. Riding body dynamics: kinematics of motion including plan motion. motion
relative to rotating frame, kinetics of rigid bodies. Introduction to mechanical
vibration.

GS200: Computer Programming (Credits: 3)

Introduction To Digital Computer Organization, Programming language. Computer
approach to problem solution. Field specification. Flow diagram. C language. fixed and
floating paint Arithmetic statement. C statement. Control statement. GO TO.
Computed GO TO. IF statement Call exit. Pause. Stop. End. Array. Subscripted
variables. Dimension statement Repeated operations. DO statement and loop,
continue. Do implied list in input/and output statement.

GS204: Mathematics IV (Credits: 3)

Ordinary differential equations. differential equations of first order and first degree.
different loons, non-linear differential equations of first order. linear differential
equations with constant coefficients; hornogeneous case, method of variation of
parameters, method of undetermined coefficient; method of Laplace transforms,
simultaneous differential equations; solution of differential equations in series;
gamma, beta functions, Bessel functions, modified Bessel functions, Legendre
polynomials; spherical harmonics, hypergeometric function.
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GS206: Statistics & Probabilities (Credits: 3)

Probability: Concept of a random experiment and a sample space; addition and
multiplication laws of probability; conditional probability and independence, Bay's
theorem and its application. Random variables and their probability distribution;
Binomial, Poison, Normal, Gamma, Exponential, Uniform and Cauchy distributions and
their properties. Basic statistical concepts: Statistical data, measures of central
tendency, dispersion, skewness and kurtosis. Regression and correlation coefficient,
non-linear regression. Fitting of linear and non-linear regression to data. Multiple
linear regression and multiple correlation coefficient.

GS242: Structural Geology (Credits: 3)

Mechanical principles; force, stress, strain. stress-strain diagrams, factors Controlling
behavior of rock materials, folds; description, field study, mechanics and causes of
fording, concentric folds and associated faults and oil accumulation, faults;
description, classification and recognition, diapers and related structures, dating of
the structural events, tectonic and tectonic classification.

PE 240: Engineering Economy (Credits: 3)

Fundamental aspects of an economic system m a society; This includes the
fundamental problems of any economic system, the economic development and Its
limitation, role of the government, supply and demand, and the economic cycle of the
price system. Worth concepts normally us in engine ring economics to provide a deep
understanding of the different evaluation techniques necessary for the proper
comparison and decision 01 the relative economic materials of investment
alternatives.

PE 253: Introduction to Petroleum Eng. (Credits: 3)

Basic parts of petroleum engineering; reservoir engineering, drilling engineering, and
production engineering. The first part covers: origin, migration and accumulation of
petroleum, subsurface pressure and temperature, composition of petroleum and its
physical and chemical properties, petrophysical properties of fluid permeated rock
such as Porosity, permeability. and saturation. The second part covers: drilling
methods, equipments and basic techniques, functions, compositions, general nature
and properties of drilling fluids, types and function of casing, classes additives and
properties of cement, well completion. The third part: surface production facilities.

GS201 : Computer Programming I (Credits: 3)

C++ language - Function and subprograms. Library functions. Function and subroutine
Call-Return. Equivalence and Common statement. Engineering oriented exercises and
programming debugging.

EE280: Fundamentals of Electrical Eng. (Credits: 3)

Kirchoffs laws and applications, Network theorems, applied electromagnetism and
magnetic circuits, self and mutual inductance, rise and fall of current an inductive
circuit, capacitance. charging an discharging of capacitors, stored: energy, alternating
voltages and currents. average and R.M.S Values, phase complex notation. R-L-C
circuits resonance, quality factor, power calculations.

50



| e n i s

CHE331: Organic Chemistry (Credits: 3)

In reduction: nomenclature; preparation and reaction of aliphatic hydrocarbons
(alkanes, alkense, alkynes and alicyclic hydrocarbons); alkyl halides; alcohol; and
glycols; ethers; aldehydes and ketones; carboxylic acids and derivatives (acid
anhydrides. esters and amides).

CHE311: Fluid Mechanics (Credits: 3)

Fluid properties; tumid static, velocity and shear; continuity, momentum and energy
guestions; Bernoulli equation; laminar and turbulent flow regin and frictional loss In
pipes; transportation and metering of fluids; pumps and compressors; agitation of
liquids; compressible flow; flow around submerged objects; fluidization.

PE315: Petroleum Geology (Credits: 3)

Earth structure, geological limes, Rocks: sedimentary rocks. Hydrocarbon bearing
rocks and strata, depositional environments. Structures, traps, origin and sources of
oil and gas, accumulation and. migration. Geographical dislribution of oil and gas
basins, world wide, typical fields in Libya. Subsurface fluid distribution. subsurface
geology of Sert basin, its stratigraphy, oil and gas bearing formations, reservoirs,
distribution, classification. methods of exploration. subsurface geological mapping,
cross sections and their uses to evaluate the original oil in place and in drilling
operation.

PE322: Oil Field Equipments (Credits: 3)

Students are taught drilling and production equipment and their corrosion. In the first
part the students are introduced with components and working principles of
equipment which are used in the process of oil well drilling: derrick and it's
components. hoisting system. rotating system, circulation system, casing, roller bits,
fishing tools, and well controlling system. Second part covers the principle and
components of production equipment:

Subsurface and surface equipments of natural flow, equipment of artificial flow.
surface equipments of fluids separations: fluid separators, oil ski mars and heater
treated, The third part covers preliminary corrosion Of the oil field equipments:
inspection, evaluation, measurement, control and prevention. Emphasizing on
estimation of different design parameters of equipments such as: horsepower of
rotary, slush pump and drawwork, mud circulation cycle lime, drilling lines required
length, oil and gas capacities of fluid separators, spacing of kick-off valves and others.

CHE301: Thermodynamics (Credits: 3)

Concepts of thermodynamic with definitions and units; conservation and transfer of
energy; volumetric properties of pure applications of heat effects calculations;
concepts of entropy and the second law of thermodynamics; thermodynamic
properties or single and two phase system: Maxwell's relations: thermodynamic
diagrams; generalized correlation: power cycles and their applications; refrigeration
and liquefaction thermodynamic analysis of flow Processes.

51



| e n i s

CHE312: Heat Transfer (Credits: 3)

Steady stale heal conduction In one and two dimensions including extended surfaces;
illustration of methods of solutions for two dimensions problerns; unsteady slate
conduction in solids; lumped heat capacity approach; illustration of methods of
solution for selected geometry's and boundary conditions: dimensional analysis in
relation to heat transfer; boundary layers; empirical correlation for heat transfer
coefficient inside and across pipes: natural and forced convection; boiling
condensation double pipe and shell and tube heat exchangers; hear transfer by
radiation.

PE353: Reservoir Rock Properties (Credits: 3)

Concepts and applications of rock properties which are fundamental to engineering
analysis of petroleum reservoir. Such as porosity, permeability, fluid saturation and
electrical conductivity. These terms are used in calculations of relative permeability,
relative permeability ratio, pore size and fluid saturation for multiplied system
calculations. The capillary pressure characteristics of the reservoir rock, displacement
pressure, weltabllity, free water level. The measurement and use of these various
factor are discussed.

PE363: Reservoir Fluids Properties (Credits: 3)

Changes of state: Behavior of pure component, binary and multi-component systems.
Properties of hydrocarbon gases: The equation of state for gases. PVT. correlations for
reservoir fluids. The properties of reservoir liquids. The coefficient of isothermal
compressibility of liquids. Estimation of FVF at pressure below and above the bubble-
point pressure. Estimation of oil viscosity. Gas-Liquid Equlibria. Calculation of the
bubble-point and dew-point pressure. Equilibrium Ratio Correlations, flash
vaporization, differential vaporization. Gas Solubility. Properties of oil field waters.
Gas hydrates.

PE373: Drilling Engineering (Credits: 3)

Theory and practice in rotary drilling processes, mechanical properties of rock, bit
selection, drilling cost evaluation. well planning, optimizing of bit weight, bit nozzle
diameter, and rotary speed: pore pressure and fracture pressure gradient
determination. Function properties of drilling fluids, the mathematical modeling or
the flow behavior of drilling fluids. Rotary drilling hydraulics; well control, casing
design and cementing,

PE383L: Drilling Fluids Laboratory (Credits: 3)

Physical. chemical, and rheological properties of the drilling fluids. Lab tests, pilot
tests, and experiments on the drilling flu ids: salinity | and influencing factors,
treatments methods, ion exchange tests, Fluid (water) toss, sand, and solid content.
Pressure control tests. Kind of drilling fluids water base muds, oil base muds, aerated
muds, their physical and chemical treatments, separation of rock cuttings and
suspended solids from muds, Measurements of density, viscosity, gel and shear
strengths. Tests and lab measurements for cement slurries and their additives.
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PE402L: Res. Rocks & Fluids Properties lab (Credits: 2)

Calculation of the original oil in place by using geological contour, isopach. isoporosity
and isosaturation maps. Covering procedure and apparatus for measuring the petro
physical core rock propert.ies: porosity, permeability, fluid saturation, capillary
pressure, relative permeability, and rock electrical resistivity. Reservoir fluid
properties: viscosity, density, andcompressibility.

PE413: Well Logging (Credits: 3)

Formation evaluation, rock petro physical properties, role of well logging, logging
environment in well and formation, measurement parameters, factors, corrections.
Kind of logs based on well conditions. Types of loges: resistivity logs, acoustic logs,
radioactive logs. Technology; tools; equipments, responses. Interpretation and
analysis: litho logical, quantitative; qualitative methods, approaches, computer
interpretation.

PE423: Fluid Flow Through Porous Medium (Credits: 3)

Pressure energy, static pressure. Equations governing fluid flow. Orientation and
patterns of flow, forms of Darcy's flow equations for non-compressible fluids, Capillary
pressures, capillary systems. Fluids saturation, distribution, relative permeabilities.
Flow of more than fluid, fractional fluid flow, frontal advance displacement
mechanism. Fluid diffusion, diffusivity equation, pressure behavior, distribution,
pressures vs. time analysis, flow and pressure test.

PE433: Production Design I (Credits: 3)

Production aspects of naturally flowing oil well, The performance of such wells is
determined through understanding of multi phase flow of fluids through the various
components that comprise a production system, starting from the reservoir and
ending at the separator. Derivations, applications and limitations of the inflow
performance relationships, vertical lift performance correlations, horizontal flow
performance correlations, deviated flow performance correlations, and surface choke
performance equations are presented and discussed.

PE453: Applied Reservoir Engineering (Credits: 3)

Hydrocarbon reservoirs classification, reservoir fluid systems. Hydrocarbon in place
evaluation by volumetric methods: oil. gas, gas condensates. HC reserve evaluation by
other methods. Material balance equations and HC reserve evaluation by this method.
Mechanisms and drives of reservoir production. Future performance. Fluid properties.
Water influx, acquifers evaluation. Historical performance, depletion performance,
performance prediction. Libyan reservoirs, applicability of Mb.

PE484: Numerical Methods (Credits: 3)

Statistics, data presentation and handling. Power series. polynomiars. Solution of
nonlinear equations, solving sets of equations. Interpolation of polynomials.
Numerical differentiation and integration. Numerical solution of ordinary differential
equations. Introduction to finite differences approximation.
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PE443: Well Completion (Credits: 3)

Concepts, purpose of completion. Secondary cementing squeezes liner and plug back
cementing. Completion designs and factors effecting it, choice, methods and types.
Completion fluids. Euipments: down hole and surface, tubular, strings. Perforation,
sand control, fluids displacement. Well bringing In, swabbing. stimulation, acidizing,
fracturing, walkovers: cause, problems, remedies. Work over planning.

PE463: Transient Pressure Analysis (Credits: 3)

Solution of diffusivity equation, principle of superposition, pressure build up tests,
pressure drawdown tests; multirate tests: analysis Of well tests using type curves;
analysis of well tests using derivatives.

PE473: Production Design II (Credits: 3)

Methods normally used in oil wells subjected to artificial lift. Methods: such as gas lift,
electric submersible pumps and Sucker rod pumps are considered in details as far as
description and function of equipments, design calculations involved and limitations
of application are concerned. Attention is given to Libyan oil field.

PE474: Natural Gas Engineering (Credits: 3)

Properties of natural gas and gas condensate systems, their P-V-T relation. Evaluation
or original gas in place by volumetric methods. Gas material balance method and it's
application, Flow of gas in porous medium and well. Gas well deliverability tests, Gas
separation, treatment, dehydration, gathering, transportation, and measurements.
Storage: underground storage, liquefied natural gases, Gas fields development and
their feasibility. Libyan gas fields.

PE510: Enhanced 0il Recovery (Credits: 3)

Review the oil production categories, study the factors that affect the selection and
efficiency of any EOR process, Water and gas injection and performance calculations.
Types of miscibility, conditions and factor affecting the miscibility, Calculation and
estimation of the MMP. Natural gas injection, mechanics, and types of gas injection:
high-pressure lean gas, liquefied petroleum gases, enriched gas, carbon dioxide,
Chemical flooding: mechanics. Types of chemical flooding: surfactant, polymer,
alkaline. Thermal flooding: mechanics, Types of thermal flooding: Hot water, steam
injection, in-situ combustion, Factors affecting engineering design of any EOR process.

PE520: Petroleum Engineering Seminar (Credits: 3)

Students or group of students has to make technical preparation, literature Surveying
and investigation concerning one of technical matters m the held of petroleum
engineering which should be defined at the beginning of the semester jointly by the
instructor and the students, The student or the group .at the end, have to make
presentation of their work within a session attended by his classmates, some other
instructors from the PE department and some interested guests from the oil industry.
Then the course instructor would evaluate the studenls according to their work
presentation and their participation in the similar seminar by their classmates.
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PE523: Oil Property Evaluation (Credits: 3)

Economical and technical aspects necessary for the evaluation of a petroleum
property with special emphasis on application to the oil industry in Libya. Field
development stages. Technical evaluation, Original oil in place, reserve types, decline
curves. Economical aspects; Libyan oil laws and agreements. Net profit. Present worth,
profit parameters, feasibility study, optional analysis. Field development decision-
rnaking. Influencing factors, Risk, ventures. Qil market and prices, Government oil
policy, Financing, capital for oil projects. Technical and scientific developments,
technology transfers.

PE540: B. Sc. Project (Credits: 3)

Student has to prepare and present a complete study on one of the oil, subjects
defined by the department research counsol. The study should be either a laboratory
study, field study, or theoretical study using the available data and means from Libyan
fields. The project aims to enable the student to depend on himself in doing
investigation and tackling problems, through data surveying, searching, gathering,
analysis, drawing conclusions. Or On practical bases: lab. Or field work, finally student
has to present this report and discuss it in front of committee composed from
department teaching staff members.

PE502: Oil Field Technology (Elective) (Credits: 3)

Chemical oil field problems, surface and subsurface, theoretical and technical aspects,
factors involved, interaction between gases, liquids and materials for Field installation
and equipments. Chemical treatments applied in oil fields, for oil, water, gas and their
mixtures .Scales, emulsions, corrosion, flocculation, sedimentation, filtration, and
floatation. Water treatment for water injection and other purposes.

PE506: Application of EOR (Elective) (Credits: 3)

Enhanced Oil recovery (EOR) theoretical principles, methods, and criteria for selection,
Analysis of reservoir, and fluid data, EOR purposes. Recovery evaluation, economics
and statistics of EOR, pilot projects, EOR techniques, methods: thermal methods
(combustion, steam), Chemical flooding, hydrocarbon miscible; immiscible, muscular
flooding, gas System (natural gas CO2, polymer flooding methods. EOR requirements
and implementation, performance, follow up, evaluation of project at certain stages,
prediction.

PE511: Project Management (Elective) (Credits: 3)

Concepts, development of industrial management. objectives planning, organization,
follow up, supervision, control, evaluation. National planning National plan
preparation. Stages of industrial project: studies, evaluation, and execution of the
projects. Optional analysis. Field surveys. And studies, market studies, economical
studies, input, out Put, technical studies. Indicator for the choices of technology,
technology updating. Feasibility, profitability analysis of the projects. Progress,
targets, achievements, time schedule. Feed back, flow of data, information,
presentation, preparation of technical reports.
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PE512: Introduction to Reservoir Simulation (Elective) (Credits: 3)

Reservoir Simulation concepts, simulation background and growth. Fluids and fluid
flow through Porous medium equations as elements and basics for simulation,
Formulation of simulation equations wilh respect to fluid phases and with respect to
dimensions. Finite differences models, discretization process. Definition of reservoir
geological models, grid definition, stability criteria, Data preparation for fluids, rock,
production, flow rate and pressure. Solution of the simulator equations.

56



L) Lnia d LI

>t

bl ool wal ol ) G ) a1 1 s s éj

& G Jeolid) o S e W s gl G ladd) R oud) 038

B 065 Of il ol e g W ¢ aasdl 108 deecked) Bdaall ST o

ey d L O Blges 2 Ts ¢ 83UYly Balizel mamll Juby olopy 4k U Liby
o k)

RV

L..SJM\ dos= wJ.S\ CLMQ- .(.\

57



