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B.Sc. in Renewable Energy Engineering

Introduction

In order to convoy the successive changes and the increasing development in
engineering sciences that require high quality in teaching and learning aspects to
cope with the needs of the labor market, it is necessary to develop modern
educational programs that qualify professional, modern and reliable cadres to meet
the needs of the labor market in all disciplines. In view of the urgent need to rely
on natural and renewable sources of energy, as a strategic national direction, it was
necessary to develop a program that considers the renewable energy from an
electrical perspective and mainly produces a qualified engineer for this field.

The Renewable Energy Program (RE) focuses on providing students with the
concepts and skills required to work in the field of renewable energy from a
primarily electrical point of view in order to serve the electrical power system with
a full attention to the other engineering aspects, especially the mechanical one.
Therefore, modern technologies mainly have been considered in the design of the
program such as advanced methods of control and technology of computers and
communications that assist in moving towards smart networks.

Due to the close correlation between the program main topics and the field of
electrical power engineering, the design of the program gives a special
consideration to the concepts and skills related to the electrical power system.
Hence, it is targeted that the graduate has high capabilities in dealing with the
design, operation and maintenance of renewable energy sources, either isolated or
connected to the electrical network.

The goal of the program is to qualify a modern, self-educated and reliable graduate
in the field of renewable energy as indispensable sources in the near future.
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(1) Programme definition

The renewable energy program qualifies for a bachelor's degree in Electrical
Engineering (Renewable Energy Engineering), which is based on the credit hours
system. The program has been designed based on a number of courses in the
various engineering branches related to the program area. Several elective courses
have also been included in order to provide the program with sufficient flexibility
to adapt to the requirements of the labor market without sacrificing the general
specifications and standards of the program structure.

Each of the scientific departments in the faculty will teach the interdisciplinary
courses. The program management board will identify the departments that teach
these courses, if any, and it is possible to engage some specialists outside the faculty
to teach some courses.
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4. Introduction

This program qualifies the graduate for the work in the field of electrical power
engineering, especially in renewable energy systems, as a professional and
specialized engineer in this field. The graduate should be enrolled in the Engineers
Syndicate in the Electrical Division.

The program includes an advanced set of courses that accompany the scientific,
technical and engineering development in the renewable energy field from an
electrical point of view and provides the graduate with the needs of various
disciplines in mechanical engineering, computers and control and communications
in addition to basic science and humanity.

The main motivation of this program is to keep upon the evolution and the urgent
need to work in the field of renewable energy as a global and national trend for
generating electricity. Since the practice of engineering work in this field requires
full knowledge of the principles and concepts of the profession and the
development of related skills, the program was formulated as a combination of
cognitive and applied sciences with great flexibility to develop education and
learning within the program. The program takes into account the technologies and
rapid developments in renewable energy field.

5. Program Mission

To provide high quality education in the cognitive and applied fields of the
renewable energy and to prepare a qualified graduate to the labor market locally
and regionally by providing a technical and advanced environment that is
encouraging initiative, leadership and excellence.
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3. Intended Learning Opportunity

Graduation of engineers capable of using, developing and applying technical
and administrative skills in dealing with electrical power systems in general
and particularly in renewable energy systems

Developing graduates with distinctive skills and advanced concepts of
renewable energy fundamentals

Keeping abreast of advances in technology and developing effective
communication skills

Ability to develop knowledge and skills through self-learning

Collaborate with colleagues and others in problem solving through teamwork
as team members or as leaders

Qualification to pursue graduate studies and research through the development
of creative thinking and the ability to analyze problems and systematic thinking
to solve them

Establishing professional and ethical values for graduates as leaders in different
fields of work

5. Learning Outcomes

4.1 Knowledge and Understanding

When the program ends, the graduate will have the following knowledge and
understanding skills:

al. Principles, theories and applications of basic sciences serving the fields of
electrical and renewable energy sources including mathematics, mechanics,
physics and chemistry

a2. Knowledge about the evolution of science and engineering thinking and their
impact on the community environment

a3. Engineering principles in the fields of analysis and design of electrical circuits,
electrical power systems and economic and environmental systems
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a4. Modern technology and communication systems related to renewable energy
and their applications.

ab. Different design steps related to renewable energy systems

a6. Concepts of codes and standards applied in the field of renewable energy

a7. Different applications of power electronics and protection in the field of
renewable energy

a8. Management of construction projects including planning, financing, bidding
and contracts

a9. Responsibilities and professional and ethical requirements of electrical power
engineers

al0. Impact of using renewable energy systems on the environment

2.4 Intellectual Skills
When the program ends, the graduate will have the following intellectual skills:

bl The selection of appropriate mathematical and physical principles as well as
appropriate technology to deal with the various engineering problems in the
field of specialization.
Analyzing problems related to renewable energy and electric power and
thinking about finding solutions to them effectively.
Propose creative ways to solve problems and design components of renewable
energy systems.
Identifying integration methods between renewable energy sources and
manners by which they can be connected to electrical power networks.
Privileging the most suitable techniques for design, operation and control of
new and renewable energy systems.
Evaluation of different alternatives for optimal performance of electrical
power systems in the presence of renewable energy sources.
Derivation of nonconventional methods for solving electrical power problems
using renewable energy
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b8 Evaluating and analyzing uncertainty when relying on renewable energy
sources and finding realistic solutions.

b9 Selection of appropriate technology and information systems for problems
related to renewable energy sources.

b10 Linking the techniques and means of renewable energy systems and solving
environmental, social and economic problems.

4.3 Technical and practical skills
When the program ends, the graduate will have the following technical and

practical skills:

cl The application of engineering and physical theories in the design of
renewable energy systems.

c2 Finding integrated solutions to the problems of renewable energy.

¢3 Building a laboratory system to simulate the performance of renewable
energy sources.

c4 Designing computer programs to represent and simulate the performance of
renewable energy sources.

c5 Designing controllers to regulate the performance of elements of electrical
power systems and renewable energy sources.

c6 Apply safety methods and identify the risks related to electric power systems
and renewable energy sources.

c7 Identification of faults and their solutions to the components of renewable
energy sources.

c8 Implementing modern technologies and advanced control methods to
achieve satisfactory performance of renewable energy sources.

c9 Calculating and estimating the energy that can be obtained from renewable
energy sources and outputs related to their economies

4.4 General and transferable skills
269
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When the program ends, the graduate will have the following general and
transferable skills:

d1 Safe and secure professional dealing.

d2 Effective communication with all elements of the system.

d3 Collect information and data related to various topics.

d4 Developing systematic thinking in solving problems related to specialization.
d5 Cooperate with the team under different pressures.

d6 Mastering the use of technological and informational tools.

d7 Effectively refer to references and data and elicitation data from them.

d8 Recognize the need for continuous self-learning.

d9 Build self-confidence for leadership and find motivation to work.

d10 Evaluate provided information and select practical and new solutions.

d11 Organize the time to accomplish the required tasks on time.

Matrix Relating Course to 1L Os.

Code Name
BAS021 Calculus (1)
BAS031 Mechanics (1)
BAS041 Engineering Physics (1)
CCE021 Information Technology
HUMO11 Engineering and Environment
HUMO069 English Language
HUMO21 History of Engineering and
Technology
BAS012 General Chemistry
BAS022 Calculus (2)
BAS032 Mechanics (2)
BAS042 Engineering Physics (2)
MEPO12 Eng_inegring Drawing and
Projection
MPD022 Production Engineering
BAS126 Differential Equations
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Code

Name

EPE111

Electric Circuits (1)

EPE112

Electrical Measurements

BAS143

Physics of Materials

CCE131

Logic Circuits

HUM131

Ethics and Legislation

MPD111

Materials Engineering

EPE113

Electric Circuits (2)

BAS125

Vector Analysis and
Multivariable Calculus

CCE121

Computer Programming

Elective Course (1)

EPE114

Electromagnetic Fields

EEC111

Electronics

HUM162

Technical Writing

BAS225

Engineering Statistics

EPE215

Electrical Materials

CCE222

Computer Organization and
Microprocessors

MEP211

Thermodynamics

EPE221

Energy Conversion and
Transformers

EPE231

Electrical Power Engineering

BAS226

Numerical Analysis

EPE222

Direct Current Systems

CCE231

Automatic Control Principles

EPE291

Practical Training-I

BAS212

Engineering Chemistry

Elective Course (1)

MEP212

Heat Transfer

EPE251

Power Electronics (1)

EPE352

Power Electronics (1)

CCE332

Digital Control

EPE323

Synchronous Machines

EPE332

Energy Economics

HUMB331

Communication and
Presentation Skills

MEP313

Thermal Power Stations

CES345

Concrete and Steel Structures

EPE361

High Voltage Engineering
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Code Name
EPE333 Electrigal Power System
Analysis
EPE324 Induction Machines
MEP321 Renewable Energy Sources
EPE392 Practical Training-II
CIH333 Hydraulics
Elective Course (l11)
MEP422 Thermal Applications of Solar
Energy
MEP431 Hydraulic Machines
EPE441 Control of Electrical Power
Systems

Power Generation from

EPE481 Renewable Sources (1)
EPE493 Project-1
EPE482 Energy Storage Systems
Elective Course (1V)
EEC421 Digital Communications
EPE471 Protection of Electrical Systems

Power Generation from
EPE4
83 Renewable Sources (11)
EPE494 Project-1

EPE428 Special Machines
Elective Course (V)
ARE421 Green Architecture
Elective Course (V1)

Code Name
BAS021 Calculus (1)
BAS031 Mechanics (1)
BAS041 Engineering Physics (1)
CCEO021 Information Technology
HUMO011 Engineering and Environment
HUMO069 English Language
HUMO21 History of Engineering and
Technology
BAS012 General Chemistry
BAS022 Calculus (I1)
BAS032 Mechanics (I1)
BAS042 Engineering Physics (I1)
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Code

Name

MEP012

Engineering Drawing and
Projection

MPD022

Production Engineering

BAS126

Differential Equations

EPE111

Electric Circuits (1)

EPE112

Electrical Measurements

BAS143

Physics of Materials

CCE131

Logic Circuits

HUM131

Ethics and Legislation

MPD111

Materials Engineering

EPE113

Electric Circuits (I1)

BAS125

Vector Analysis and
Multivariable Calculus

CCE121

Computer Programming

Elective Course (1)

EPE114

Electromagnetic Fields

EEC111

Electronics

HUM162

Technical Writing

BAS225

Engineering Statistics

EPE215

Electrical Materials

CCE222

Computer Organization and
Microprocessors

MEP211

Thermodynamics

EPE221

Energy Conversion and
Transformers

EPE231

Electrical Power Engineering

BAS226

Numerical Analysis

EPE222

Direct Current Systems

CCE231

Automatic Control Principles

EPE291

Practical Training-I

BAS212

Engineering Chemistry

Elective Course (1)

MEP212

Heat Transfer

EPE251

Power Electronics (I)

EPE352

Power Electronics (1)

CCE332

Digital Control

EPE323

Synchronous Machines

EPE332

Energy Economics

HUMB331

Communication and
Presentation Skills

MEP313

Thermal Power Stations

CES345

Concrete and Steel Structures

EPE361

High Voltage Engineering
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Code

Name

EPE333

Electrical Power System
Analysis

EPE324

Induction Machines

MEP321

Renewable Energy Sources

EPE392

Practical Training-II

CIH333

Hydraulics

Elective Course (111)

MEP422

Thermal Applications of Solar
Energy

MEP431

Hydraulic Machines

EPE441

Control of Electrical Power
Systems

EPE481

Power Generation from
Renewable Sources (1)

EPE493

Project-I

EPE482

Energy Storage Systems

Elective Course (1V)

EEC421

Digital Communications

EPE471

Protection of Electrical
Systems

EPE483

Power Generation from
Renewable Sources (11)

EPE494

Project-I1

EPE428

Special Machines

Elective Course (V)

ARE421

Green Architecture

Elective Course (V1)

Code

Name

BAS021

Calculus (1)

BAS031

Mechanics (1)

BAS041

Engineering Physics (1)

CCEO021

Information Technology

HUMO011

Engineering and Environment

HUMO069

English Language

HUMO021

History of Engineering and
Technology

BAS012

General Chemistry

BAS022

Calculus (I1)

BAS032

Mechanics (1)

BAS042

Engineering Physics (11)
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Code Name
MEPO12 Eng_inegering Drawing and
Projection
MPD022 Production Engineering
BAS126 Differential Equations
EPE111 Electric Circuits (I)
EPE112 Electrical Measurements
BAS143 Physics of Materials
CCE131 Logic Circuits
HUM131 Ethics and Legislation
MPD111 Materials Engineering
EPE113 Electric Circuits (11)

Vector Analysis and
BASLZ5 Multivariable Calculus
CCE121 Computer Programming
Elective Course (1)
EPE114 Electromagnetic Fields
EEC111 Electronics
HUM162 Technical Writing
BAS225 Engineering Statistics
EPE215 Electrical Materials
CCE222 Co_mputer Organization and
Microprocessors
MEP211 Thermodynamics
EPE221 Energy Conversion and
Transformers
EPE231 Electrical Power Engineering
BAS226 Numerical Analysis
EPE222 Direct Current Systems
CCE231 Automatic Control Principles
EPE291 Practical Training-I
BAS212 Engineering Chemistry
Elective Course (l1)
MEP212 Heat Transfer
EPE251 Power Electronics (I)
EPE352 Power Electronics (I1)
CCE332 Digital Control
EPE323 Synchronous Machines
EPE332 Energy Economics
HUM331 Co_mmunication and Presentation
Skills
MEP313 Thermal Power Stations
CES345 Concrete and Steel Structures
EPE361 High Voltage Engineering
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Code Name
EPE333 Electrical Power System Analysis
EPE324 Induction Machines
MEP321 Renewable Energy Sources
EPE392 Practical Training-II
CIH333 Hydraulics
Elective Course (I11)
MEP422 Thermal Applications of Solar
Energy
MEP431 Hydraulic Machines
EPE441 Control of Electrical Power
Systems
Power Generation from
EPE481 Renewable Sources (1)
EPE493 Project-I
EPE482 Energy Storage Systems
Elective Course (1V)
EEC421 Digital Communications
EPEA71 Protection of Electrical Systems
Power Generation from
EPE483 Renewable Sources (11)
EPE494 Project-I1
EPE428 Special Machines
Elective Course (V)
AREA421 Green Architecture
Elective Course (V1)

Code Name
BAS021 Calculus (1)
BAS031 Mechanics (1)
BAS041 Engineering Physics (1)
CCEO021 Information Technology
HUMO11 Eng!neering and
Environment
HUMO069 English Language
HUMO021 History of Engineering
and Technology
BAS012 General Chemistry
BAS022 Calculus (I1)
BAS032 Mechanics (1)
BAS042 Engineering Physics (11)
MEPO12 Eng_ine_ering Drawing and
Projection
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Code

Name

dl

d2

MPD022

Production Engineering

BAS126

Differential Equations

EPE111

Electric Circuits (1)

EPE112

Electrical Measurements

BAS143

Physics of Materials

CCE131

Logic Circuits

HUM131

Ethics and Legislation

MPD111

Materials Engineering

EPE113

Electric Circuits (1)

BAS125

Vector Analysis and
Multivariable Calculus

CCE121

Computer Programming

Elective Course (I)

EPE114

Electromagnetic Fields

EEC111

Electronics

HUM162

Technical Writing

BAS225

Engineering Statistics

EPE215

Electrical Materials

CCE222

Computer Organization
and Microprocessors

MEP211

Thermodynamics

EPE221

Energy Conversion and
Transformers

EPE231

Electrical Power
Engineering

BAS226

Numerical Analysis

EPE222

Direct Current Systems

CCE231

Automatic Control
Principles

EPE291

Practical Training-I

BAS212

Engineering Chemistry

Elective Course (11)

MEP212

Heat Transfer

EPE251

Power Electronics (I)

EPE352

Power Electronics (I1)

CCE332

Digital Control

EPE323

Synchronous Machines

EPE332

Energy Economics

HUMB331

Communication and
Presentation Skills

MEP313

Thermal Power Stations

CES345

Concrete and Steel
Structures
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Code

Name

dl

d2

EPE361

High Voltage Engineering

EPE333

Electrical Power System
Analysis

EPE324

Induction Machines

MEP321

Renewable Energy
Sources

EPE392

Practical Training-II

CIH333

Hydraulics

Elective Course (I11)

MEP422

Thermal Applications of
Solar Energy

MEP431

Hydraulic Machines

EPE441

Control of Electrical
Power Systems

EPE481

Power Generation from
Renewable Sources (1)

EPE493

Project-1

EPE482

Energy Storage Systems

Elective Course (1V)

EEC421

Digital Communications

EPE471

Protection of Electrical
Systems

EPE483

Power Generation from
Renewable Sources (11)

EPE494

Project-I1

EPE428

Special Machines

Elective Course (V)

ARE421

Green Architecture

Elective Course (V1)
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5. Program Description

To achieve the program goal, a 180-credit hour program has been proposed in order
to prepare graduates to understand and realize different subjects related to the
discipline and to be capable of effective participation in all tasks entrusted to them
in different works.

The student must complete 180 credit hours. In the first year, the student will pass
about 36 credit hours. He then begins to study basic engineering courses related to
electrical engineering in general and then the student will be allowed to choose
educational courses in order to enhance the student's abilities in the field of
discipline.
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Table of courses

Main Semester 1

Freshman

(7Courses — 19Hrs.) First Semester

Prerequisite

Exercise
Laboratory

N
o

BAS021 | Calculus (1)

N
o

BAS031 | Mechanics (1)

Engineering

BAS041 Physics (1)

Information

CCEO21 Technology

Engineering and

HUMO011 .
Environment

English

HUMO069
Language

History of
HUMO21 | Engineering and
Technology
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Main Semester 2

Freshman
(6Courses — 18Hrs.)

Second Semester

Prerequisite

Exercise

Laboratory

General

BAS012 Chemistry

BAS022 | Calculus (I1)

BAS021

BAS032 | Mechanics (I1)

BAS031

Engineering

BAS042 Physics (I1)

BAS041

Engineering
MEPOQ12 | Drawing and
Projection

Production

MPD022 . .
Engineering
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Main Semester 3

Sophomore

(7Courses — 18HTrs.) Third Semester

Prerequisite

Exercise
Laboratory

Vector Analysis
BAS125 | and multivariable BAS022
calculus

EPE111 Electric Circuits BAS022

0

Electrical
Measurements

EPE112

Physics of

BAS143 Materials

BAS042

CCE131 | Logic Circuits

Ethics and

HUM131 Legislation

Materials

MPD111 ; .
Engineering

MPD022
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Main Semester 4

Sophomore

(7Courses — 19Hrs.) Fourth Semester

Prerequisite

Exercise
Laboratory

Electric Circuits

(1

Differential
Equations

EPE113 EPE111

BAS126 BAS125

Computer
CCE121 Programming CCE131

Elective Course(l) HUM131

Electromagnetic

Fields BAS022

EPE114

EPE111
BAS143

EEC111 Electronics

HUM162 | Technical Writing HUMO069

Total
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Main Semester 5

Junior

(6Courses — 18Hrs.) Fifth Semester

Prerequisite

Exercise
Laboratory

BAS225 | Engineering BAS126
Statistics

EPE215 Electrical Materials BAS143

Computer
CCE222 | Organization and CCEl121
Microprocessors

MEP211 | Thermodynamics BAS042

Energy Conversion

and Transformers EPE114

EPE221

Electrical Power EPE111

EPE231 o
Engineering EPE114
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Main Semester 6

Junior

(8Courses — 16Hrs.) Sixth Semester

Prerequisite

Exercise
Laboratory

Numerical

BAS226 Analysis

BAS225

EPE222 Direct Current EPE221
Systems

Automatic
CCE231 Control BAS126
Principles

Practical

EPE291 Training-I

Engineering

BAS212 Chemistry

BAS012

Elective
Course(ll)

MEP212 Heat Transfer MEP211

Power

EPE251 Electronics (1)

EEC111
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Main Semester 7

Senior-1

(7Courses — 17Hrs.) Seventh Semester

Prerequisite

Exercise
Laboratory

Power

Electronics (1) EPE251

EPE352

CCE332 | Digital Control CCE231

Synchronous EPE111

EPE323 Machines EPE222

EpE332 | ENErOy EPE231
Economics

Communication
HUM331 | and Presentation HUM162
Skills

Thermal Power

Stations MEP211

MEP313

Elective

course(l1l) BAS032

CES345
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Main Semester 8

Senior-1

(7Courses — 16Hrs.) Eighth Semester

Prerequisite

Exercise
Laboratory

High Voltage EPE215

EPE361 o
Engineering EPE231

Electrical Power EPE323

EPE333 System Analysis EPE231

Induction

Machines EPE221

EPE324

Renewable

MEP321 Energy Sources

Practical

Training-I1 EPE291

EPE392

CIH333 Hydraulics

Elective Course

(1) EPE352
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Main Semester 9

Senior-2

(8Courses — 21Hrs.) Ninth Semester

Prerequisite

Exercise
Laboratory

Thermal
MEP422 | Applications of BAS226
Solar Energy

Hydraulic

MEP431 Machines

CIH333

Control of CCE332
EPE441 Electrical Power

Power Generation MEP212
EPE481 from  Renewable EPE323

Sources (1) EPE324

EPE493 | Project-I

Energy Storage BAS212

EPE482
Systems EPE352

EPE352
EPE323
EPE324

Elective Course
Y

Digital

EEC421 ..
Communications

Total
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Main Semester 10

Senior-2

(7Courses — 18Hrs.) Tenth Semester

Prerequisite

Exercise
Laboratory

Protection of
EPE471 | Electrical EPE333
Systems

Power Generation MPD111
EPE483 | from Renewable BAS212

Sources (I1) EPE481

EPE494 | Project-1l EPE493

EPE428 | Special Machines EPE323

Elective Course

EPE361
(V)

Green

ARE421 Architecture

EPE441
EPE481
EEC421

Elective Course
(V1)
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Elective Courses

Elective Course(l)

Prerequisite

Exercise
Laboratory

Tenders and
HUM238 | Feasibility Studies

HUM131

Operation
HUM239 | Research

Elective Course(ll)

Prerequisite

Exercise
Laboratory

HUM133 Strategic Planning

Business

HUMI47 Administration

Elective Course(l1l)

Code Prerequisite

Exercise
Laboratory

Power Electronics
Applications in
EPE353 | Renewable Energy

Systems EPE352

Integration of
renewable energy
sources

EPE354
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Elective Course(IV)

Prerequisite

Exercise
Laboratory

EPE425 | Electric Drives

Control of
EPE426 Electrical Machine EPE352
Dynamic EPE323
Performance of EPE324
Electrical
Machines

EPE427

Elective Course(V)

Code Prerequisite

Exercise
Laboratory

Electrical
EPE434 | |nstallations

Planning of EPE361
EPE435 | Renewable Energy
Systems

Elective Course(V1)

Code Prerequisite

Exercise
Laborator

EPE442 Smart Grids
Distributed

EPE443 Generation Units EPE441
EPE481

Control of EEC421

EPE444 Renewable Energy
Systems
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Catalog Description of Renewable Energy Engineering Courses

Compulsory Courses

Code Course Title

AREA421 Green Architecture
Compulsory Credits 2(2+0+0)

Prerequisite(s): ---

The course aims to present the main environmental system utilized to save
energy. It also presents the energy consumption in building. It provides the
modern techniques utilized to save energy from the sustainable development
point of view.

BAS012 General Chemistry

Compulsory Credits 3(2+1+1)
Prerequisite(s): ---

Gaseous state (state equations of idea and real gases — Diffusion of gases —
Critical state and liquefaction of gases — humidity and air conditioning) —
Solutions (types of solutions, their properties and governing laws — antifreezes
— Eng. Applications) — Fertilizers (types of fertilizers and their manufacture) —
Chemical thermodynamics (basic laws of thermodynamics — Combustion —
material and heat balance in Chemical processes and in fuel combustion —
equilibrium — renewable energy sources — rocket propellants Eng. —
applications) — Electrochemistry and its applications — Cement (manufacture
— types — hydration reactions — setting and hardening — shrinkage in concrete)
— Technology of potable and industrial water treatment and water pollution —
Air pollution and its control — Pollution by solid wastes and its control —
Corrosion (types of corrosion — defense against corrosion — industrial case
studies).
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Code Course Title

BAS021 Calculus (1)
Compulsory Credits 4(3+2+0)

Prerequisite(s): ---

Mathematical System (System — ring — field) — Boolean algebra — Introduction
to linear algebra (algebra of vectors — linear dependence and independence —
algebra of matrices) — Theory of linear algebraic equation Systems — Gauss
elimination method — Algebra of complex numbers — Theory of partial
fractions — Numerical computation of roots of Function (definition —
theorems) — Transcendental functions algebraic equations (Newton method —
Chord method) (trigonometric — inverse trigonometric — exponential —
logarithmic — hyperbolic and inverse hyperbolic) Limits (definitions —
theorems) — Continuity (definitions — First Derivative for transcendental
functions — High order derivatives — Applications of divertive (minimum —
maximum — limits — curves tracing — Point of inflection) — Other applications
(Indeterminate forms — Taylor and Maclaurin expansion — Applications in
approximations and error estimation — Introduction to partial derivative -
Functions, graphing of functions, combining functions, trigonometric
functions; limits and continuity; differentiation; inverse functions;
exponential and logarithmic functions; inverse trigonometric functions;
hyperbolic and inverse hyperbolic functions; indeterminate forms and
L’Hopital's rule; Taylor and Maclaurin expansions.

BAS022 Calculus (1)
Compulsory Credits 3(2+2+2+0)

Prerequisite(s): BAS021

General equation of second degree — Condition to represent pair of straight
lines — Circle — Coaxial circles — Conic sections (parabola — ellipse —
hyperbola) — Translation and rotation of axes and standard forms of conic
sections — Space coordinates (Cartesian — cylindrical — Spherical) — Straight
line equations — plane — Sphere — Surface of solid of revolution.
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Course Title

Indefinite integral (theorems — integrals for elementary functions) — Methods
of integration (tables — substitution — parts — partial fractions and reductions)
— Definite Integral (Newton definite integral — properties — theorems) —
Improper integrals — Mean value theorem for definite integrals — Application
— Methods of integral (arc and center of gravity) — Elementary methods for
numerical integration (trapezoidal rule and Simpson's rule). Anti-derivatives;
indefinite integrals; techniques of integration; definite integrals, applications
of definite integrals; functions of several variables; partial derivatives,
applications for partial derivatives.

BAS031 Mechanics (1)
Compulsory Credits 3(2+2+0)

Prerequisite(s): ---

Applications on space vectors — Resultant of a group of forces — Moments —
Equivalent couples — Equivalent groups — Equations of Equilibrium for the
rigid body — Types of supports — Equilibrium of a rigid body under the effect
of a group of forces and space couples — Centre of masses (a group of particles
— areas) — Moment of inertia (parallel axes — principle axes — areas).

BAS032 Mechanics (I1)
Compulsory Credits 3(2+2+0)

Prerequisite(s): BAS031

Position displacement, velocity, and acceleration of a particle- Trajectory of
planer Motion of a particle — Description of the planner Motion in Cartesian
coordinates — Projectiles — Restricted Motion of Particle along a straight line
— Description of motion in natural coordinates, and polar coordinates —
Relative motion between particles — Newton's laws of motion — Motion in
resistive medium — Variable mass and its applications — Simple harmonic
motion of a particle — Restricted Motion of a particle along a circular path —
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Course Title
Principle of conservation of mechanical energy — Principle of impulse and
momentum.

BAS041 Engineering Physics (1)
Compulsory Credits 3(2+1+1)

Prerequisite(s): ---

Physical measurements , measures standards of basic quantities , dimensional
analysis , units systems , elastic properties of solids, deformation types, stress
and strain, elasticity modulus , gravitation , Newton's low of gravitation and
applications , potential energy , planets motion and Kepler's laws , static fluids
, hydrostatic pressure , Pascal's law , Archimedes's principle, ideal fluids
dynamics, continuity equation, Bernoulli's equations and its applications,
viscosity , oscillations, simple harmonic motion and some applications ,
energy of practical moving with simple harmonic motion, simple harmonic
motion and uniform circular motion, practical experiments . Electrostatics :
electric charge and Coloumb's law, conductors and prosperities of electric
charges, electrostatic field, electric field lines, continuous charge distribution,
obtaining electric field from electrical potential, electrostatic potential energy,
potential of a charged conductor, dielectrics and capacitances, dialectics and
their polarization, electric capacitances , Gauss' law in dielectrics,
displacement vector, energy stored in the electric field, practical experiments
. Laboratory the fundamental quantities of physics are measured through
selected experiments in mechanics, heat, and sound. Data are summarized,
errors are estimated, and reports are presented.

BAS042 Engineering Physics (I1)
Compulsory Credits 3(2+1+1)

Prerequisite(s): BAS041

Principles of heat and thermodynamics : temperature, heat, and the first law of
thermodynamics, the Zeroth law of thermodynamics, temperature measuring,
thermal expansion, heat, heat absorption in solids and liquids, the first law of
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Course Title

thermodynamics, mechanisms of heat transfer, kinetic theory of gases, ideal
gases, translational kinetic energy, distribution of molecular speeds, molecular
specific heat , degrees of freedom and its relation with the specific heat entropy
and the second law of thermodynamics, some of the singular processes,
reversible and irreversible processes, entropy changes, the second law of
thermodynamics, Carnot cycle , the absolute temperature scale, basic of heat
engines, basics of refrigerators , practical experiments . Electric current and
magnetism : electric current and electric resistance, electric current, current
density, electric current circuits, electromotive forces, potential difference,
Kirchoff's laws, multi loop circuits , magnetic fields , field definitions |,
magnetic energy, mutual induction, magnetic properties of materials and
Maxwell's equations, Gauss's law for magnetism, diamagnetism, para-
magnetism, ferromagnetism, magnetic hysteresis, displacement current,
generalization of Ampere's law, Maxwell's equations, practical experiments.
Laboratory: The fundamental quantities of physics are measured through
selected experiments in electricity, magnetism, and optics. Data are
summarized, errors are estimated, and reports are presented.

BAS125 Vector Analysis and Multivariable calculus
Compulsory Credits 3(2+2+0)

Prerequisite(s): BAS022

Intro to partial differential equations, Initial and boundary conditions, Linear
Separation of variables, eigenvalue problems, 2nd order equations, Heat and
wave equations, Laplace’s equation and higher dimensions, Characteristics for
first-order equations, Characteristics for second order equations, 4 Fourier
series, More Fourier series, Solving the heat, wave and Laplace equations ,
Laplace and Fourier. Transforms- topics in nonlinear partial differential
equations.
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Code Course Title

BAS126 Differential Equations
Compulsory Credits 3(2+2+0)

Prerequisite(s): BAS125

First-order differential equations, separable, exact, linear, homogeneous and
Bernoulli equations; modeling with first order differential equations; higher-
order differential equations; method of undetermined coefficients; variation of
parameters; modeling with higher order differential equations; series
solutions; Laplace transform; properties and applications, shifting theorems,
convolution theorem; solutions of differential equations using Laplace
transform; Fourier series; Fourier transform.

BAS143 Physics of Materials
Compulsory Credits 2(2+0+0)

Prerequisite(s): BAS042

Atoms and atomic structure, Materials Classification, Conductors, High/low -
Resistive Materials, Semiconductors, Insulators, Magnetic Materials, Study
and Measurement of Electrical, Magnetic, and Optical Properties of Materials,
Materials for Electronic Components

BAS212 Engineering Chemistry
Compulsory Credits 2(2+0+0)

Prerequisite(s): BAS012

Single electrode potential - Helmholtz double layer Nernst equation —
Derivation Types of electrodes -Electrochemical cells - Salt bridge -
Concentration cells EMF measurement — Electrochemical series —
Applications (Storage cells Lead acid accumulator Alkaline cells Nickel
Cadmium Fuel cells (H2/02 fuel cell and Solar cells))
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Course Title
Solar cells chemical properties and manufacturing Batteries and energy

storage in chemical medium (utilized for renewable energy system)

BAS225 Engineering Statistics
Compulsory Credits 3(2+2+0)

Prerequisite(s): BAS126

Probability axioms; probability laws; conditional probability; random
variables; discrete and continuous distributions; joint distribution; computer
simulation; sampling; measures of location and variability; parameter
estimation, testing of hypothesis.

BAS226 Numerical Analysis

Compulsory Credits 2(1+2+0)
Prerequisite(s): BAS225

The concept and steps of problem solving - mathematical modeling,
solution and implementation-curve fitting and interpolation (Lagrange,
Newton and, spline methods)- numerical methods used for linear and
nonlinear algebraic equations-methods of differentiation and integration
for finding integrals of continuous functions such as Richardson
extrapolation technique, Trapezoidal rule, Simpson’s rule, extrapolation
technique, and Gauss-quadarture method-the various numerical methods
for solving ordinary differential equations (initial and boundary value
problems) and partial differential equations. Computer Lab: Applications
to common engineering models
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Code Course Title

CCEO021 Information Technology
Compulsory Credits 2(1+0+2)

Prerequisite(s): ---

Introduction to computer system modules: hardware/software -- Computer
numbers system and data representation -- Introduction to computer operating
systems -- computer networks and the Internet principles -- Multimedia and
computer graphics -- Hands on using mimic examples and a general purpose
software package.

CCE121 Computer Programming
Compulsory Credits 3(2+0+2)

Prerequisite(s): CCE131

Flowchart — Overview of programming languages — Programming basics —
Variables — operators — expressions — Input/output — Functions — Program flow
control — Loops — decision making — Arrays — strings — pointers — Data
structures — Programming approaches — Structured approach — Modular
approach — Object oriented approach — Engineering applications.

CCE131 Logic Circuits
Compulsory Credits 3(2+0+2)

Prerequisite(s): ---

Principles of computer and digital design - The computer number systems -
Logic gates - Boolean algebra -- Karnaugh maps - Combinational Circuit
design - Famous Combinational Circuits: adders, decoder, encoder,
Multiplexer, Demultiplexer - Sequential circuits: analysis and design - State
machines — Registers — Counters
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Code Course Title

CCE222 Computer Organization and Microprocessors
Compulsory Credits 3(2+1+1)

Prerequisite(s): CCE121

Introduction to computer system and its main modules - instruction formats
and addressing modes - Computer Arithmetic operations - Memory hierarchy
- Processing unit design - Computer I/O concepts, including interrupt and
DMA mechanisms - Pipelining and Super scaling concepts - Multi processors
- Microprocessor example study

CCE231 Automatic Control Principles
Compulsory Credits 3(2+2+0)

Prerequisite(s): BAS126

The control problem — examples of control systems — Mathematical models of
systems — Differential equations of physical systems — linear approximation of
physical systems — Laplace transforms — transfer Function of linear systems —
block diagram models — Signal-Flow graph models — Time response of
continuous time systems — Transient and steady state responses — performance
of a second-order system — S-plane root location and the transient response —
steady-state error of feedback control systems — system type and error
constants — Stability of linear feedback systems — Stability in the frequency
domain — State space model representation — controllability — observability
and stability of state space models.

CCE332 Digital Control
Compulsory Credits: 2(1+1+1)

Prerequisite(s): CCE231

Introduction to digital control - discrete-time system representation -
mathematical modeling of sampling process - data reconstruction - Modeling
discrete-time systems by pulse transfer function - Z-transform - mapping of s-
plane to z-plane - pulse transfer function of open and closed loop system -
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Course Title
Transient and steady state responses - steady-state error — system type and

error constants - Stability analysis of discrete time systems - Stability in the
frequency domain) - Discrete state space model representation and analysis -
State feedback design - Intelligent Control Systems - optimization, neural
networks, fuzzy systems and evolutionary computing - Fuzzy controllers
versus conventional — applications.

CES345 Concrete and Steel Structures
Compulsory Credits 2(1+2+0)

Prerequisite(s): BAS032

Introduction on RC structure - Load on beams - Design of RC beams -- Design
of solid slab - Design of short colomns - Concrete dimensions and RFT details
of stairs and RC Frames - General Layout of steel structures - Material
properties of steel structure - Interbnal actions of steel elements - Design of
steel elements - Design of steel connections

CIH333 Hydraulics
Compulsory Credits 3(2+1+1)

Prerequisite(s): ---

Flow in open channels — Flow measurements — Steady flow — Unsteady flow
problems — Computer applications — Flow in piping systems — Environmental
Fluid Mechanics — Hydraulics of groundwater.

EEC111 Electronics
Compulsory Credits 3(2+1+1)

Prerequisite(s): EPE111 BAS143

The pn junction diode modeling — Basic circuit applications of diodes —
Bipolar Junction Transistors(BJTS) configurations — Miscellaneous bias
configurations of BJTs — Design operation, Biasing stabilization of BJTs —
Single stage BJT amplifier circuits analysis and applications — Metal Oxide
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Course Title
Semiconductor Field Effect Transistors(MOSFETS) — Single stage MOSFET

amplifiers design and applications — Structures, operation and applications of
different 4 - layer diodes — Structure, operation, and applications of
Phototransistor — Photodiodes, Light Emitting Diodes(LED), and Solar cells
applications.

EEC421 Digital Communications
Compulsory Credits 2(2+0+0)

Prerequisite(s): ---

Sampling Theory and Pulse Modulation Techniques: Pulse Amplitude
Modulation - Crosstalk - Pulse Width Modulation - Pulse Position Modulation
- Delta Modulation - Adaptive Delta Modulation — Pulse Code
Modulation(PCM):  Quantization noise Intersymbol interference -
Companding - Line codes - Differential PCM - American and Europe PCM
standards and hierarchy — Band-pass modulation techniques: Amplitude Shift
Keying - Phase Shift Keying(PSK) - Frequency Shift Keying, Minimum Shift
Keying - Gaussian Minimum Shift Keying — High level M-ary encoding — M-
ary PSK — M-ary Quadrature Amplitude Modulation — Performance of digital
modulation techniques : Additive White Gaussian Noise channel - Probability
of error - Maximum likelihood detection - Matched filter and correlator
receiver.

EPE111 Electric Circuits (1)
Compulsory Credits 3(2+1+1)

Prerequisite(s): BAS022

Elements, quantities and basic laws of electric circuits — Source
transformations — Resistive circuit simplification — Average and effective
values of waveforms — Sinusoidal waveform characteristics — Complex power
calculations — Methods of circuit analysis — Circuit theorems — Three-phase
circuits.
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Code Course Title

EPE112 Electrical Measurements
Compulsory Credits (3(2+1+1)

Prerequisite(s): ---

Units and dimensions — Accuracy of measurement and error analysis —
Classifications of measuring instruments — Dynamic response of analogue
instruments — Moving coil and moving iron instruments — Measurement of
current, voltage, resistance and energy — Wattmeter and power measurements
— DC and AC bridges — Transducers and measurements of nonelectrical
quantities — Digital voltmeters — Signal generation and analysis.

EPE113 Electric Circuits (1)
Compulsory Credits 3(2+2+0)
Prerequisite(s): EPE111

Transient analysis of RL, RC and RLC circuits — Analysis of electric circuits
with non-sinusoidal sources — Resonance in electric circuits — Electric filters —
Two-port networks.

EPE114 Electromagnetic Fields
Compulsory Credits 3(2+2+0)

Prerequisite(s): BAS022

Vector analysis — Coulomb’s law — Electric-field intensity — Field plotting —
Electric flux — Gauss’s law — Electrical energy and potential — Conductor and
dielectrics — Capacitance — Steady magnetic fields — Ampere’s law — Magnetic
forces — Self-inductance — Mutual inductance — Magnetic circuits — Time
varying magnetic fields — Maxwell’s equations.
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Code Course Title

EPE215 Electrical Materials
Compulsory Credits 3(2+1+1)

Prerequisite(s): BAS143

Conductors and dielectric materials — Polarization — Mechanisms of
polarization — Ferroelectricity — Piezoelectricity — Dielectrics under alternating
fields — Dielectric losses — Breakdown of solid dielectrics — Breakdown of
liquid dielectrics — Breakdown of gas dielectrics — Magnetic materials —
Magnetic dipole moment — Diamagnetism and paramagnetism — Magnetic
losses — Superconductivity.

EPE221 Energy Conversion and Transformers
Compulsory Credits 3(2+1+1)

Prerequisite(s): EPE114

Magnetically-coupled coils — Transformer and motional EMFs — Inductance
variation — Principles of electromechanical energy conversion — Energy and
co-energy — Singly- and multiply-excited systems — Force and torque
calculations — Transformer construction and theory of operation — Transformer
equivalent-circuit and phasor diagram — Determination of transformer
parameters —  Transformer voltage-regulation and efficiency -
Autotransformers — Instrument transformers — Three-phase transformers.

EPE222 Direct Current Systems
Compulsory Credits 3(2+1+1)

Prerequisite(s): EPE221

DC machine construction — EMF and torque equations — Generator
characteristics — Motor characteristics — Motor starting and speed control —
Configuration and analysis of DC distribution systems — Voltage control in
DC distribution systems — DC Circuit breakers — Principles of HVYDC systems.
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Code Course Title

EPE231 Electrical Power Engineering
Compulsory Credits 3(2+1+1)

Prerequisite(s): EPE111 EPE114

Transmission line configurations — Performance of short, medium and long
overhead transmission lines — Towers and electrical insulators — Mechanical
design of overhead lines — AC distribution systems — Power system
representation — Per-unit quantities — Y- and Z-bus matrices — Concept of
voltage control in power systems — Fundamentals of underground cables.

EPE251 Power Electronics (1)
Compulsory Credits 3(2+1+1)
Prerequisite(s): EEC111

Power electronics converters — Single-phase and three-phase uncontrolled
rectifiers — Single-phase and three-phase controlled rectifiers — Commutation
techniques — Firing circuits for SCR — Multi-pulse rectifiers — DC choppers.

EPE291 Practical Training-I
Compulsory Credits 0(0+0+3)

Prerequisite(s): ---

Training on the technical skills of field work - training on behavioral attitudes -
training on professional skills and ethics of the discipline - training on field
experiences - field practices in different locations - Reports about training.

EPE323 Synchronous Machines
Compulsory Credits 3(2+1+1)

Prerequisite(s): EPE111 EPE222

MMEF distribution of concentrated and distributed windings — Construction and
theory of operation — Armature reaction effect — Equivalent circuit and phasor
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Course Title
diagram of synchronous generator — Determination of parameters — Voltage
regulation and efficiency — Parallel operation and load sharing -
Synchronizing torque — Equivalent circuit of synchronous motor — V-curves —
Synchronous condenser — Motor starting — Excitation systems.

EPE324 Induction Machines
Compulsory Credits 3(2+1+1)

Prerequisite(s): EPE221

Construction of induction machine — Theory of motor operation — Equivalent
circuit and phasor diagram — Determination of parameters — Power relations
and efficiency — Complete torque-speed characteristics — Starting and speed
control of induction motor — Induction generator operation — Performance
characteristics of self-excited induction generator.

EPE332 Energy Economics
Compulsory Credits 3(2+2+0)

Prerequisite(s): EPE231

Optimal sizing of conductors — Electric load curves — Operating factors —
Classification of electrical power stations — Reserve power — Economics of
power factor — Depreciation — Tariffs — Constraints of power system operation
— Unit commitment — Optimal load dispatch — Loss equations — Introduction
to optimization techniques in power systems.

EPE333 Electrical Power System Analysis
Compulsory Credits 3(2+2+0)

Prerequisite(s): EPE323 EPE231

Load flow studies — Symmetrical three-phase faults — Symmetrical
components — Unsymmetrical faults — Transient phenomena in electric power
systems — Stability of electric power systems — Simplified criteria of transient
stability.
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Code Course Title

EPE352 Power Electronics (I1)
Compulsory Credits 3(2+1+1)

Prerequisite(s): EPE251

AC voltage Controllers — Single-phase and three-phase voltage source
inverters — Single-phase and three-phase current source inverters —
Cycloconverters — Driver circuits of power converters — Practical aspects of
power electronics circuits.

Power Electronics Applications in Renewable Energy Systems
Elective Credits 2(2+0+0)

Prerequisite(s): EPE352

EPE353 Impact of power electronics on energy systems — Multi-level converters —

Power electronics topologies in PV systems — Series-connected and parallel-
connected inverters — Grid-connected inverters — Transformer isolated
converters — Power electronics converters for wind power systems — Full scale
converters — Back to back converters — Power electronics converters for
offshore wind energy systems converters.

Integration of Renewable Energy Sources
Elective Credits 2(2+0+0)

Prerequisite(s): EPE352

Integration of wind energy systems to the grid — integration of solar cells
systems to the grid — specification of voltage level of the integrated renewable
energy resources — influence of the renewable energy sources on the electrical
grid (transient behavior — fault current level — power quality) grid code
requirements — mitigation of renewable energy resources effects.

EPE354
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Course Title

High Voltage Engineering
Compulsory Credits 3(2+2+0)

Prerequisite(s): EPE215 EPE231

Classification of voltage levels — Generation of high DC and AC voltages —
Generation of impulse voltages — Measurement of high voltages — Overvoltage
phenomena and traveling waves — Overvoltage protection — Testing of
underground cables — Voltage gradient in underground cables — Grounding.

EPE392 Practical Training-11
Compulsory Credits 0(0+0+6)
Prerequisite(s): EPE291

Training on the technical skills of field work - training on behavioral attitudes -
training on professional skills and ethics of the discipline - training on field
experiences - field practices in different locations - Reports about training

Electric Drives
EPE425 Elective Credits 3(2+2+0)

Prerequisite(s): EPE352 EPE323 EPE324

Different loads characteristics — Four quadrant torque speed curve - Traction
drives — Different duty cycles — Ratings — Tractive effort — Traction motors -
DC drives: Basic equations, Methods of speed control using armature voltage
control or field control or combined armature and field — Closed loop control
— Chopper control of PM DC motors - Induction motor drives - Basic
equations and control — Braking - Plugging — Synchronous motor drives:
Frequency control and voltage control — Selection of drives.
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Code Course Title

Control of Electrical Machine Systems
EPE426 Elective Credits Elective Credits 3(2+2+0)

Prerequisite(s): EPE352 EPE323 EPE324

Methods of representing conventional electrical machines — DC machines
dynamics — Reference frame theory — AC machines dynamics — dc-machines
control — scalar control of AC machines — Vector control of AC machines.

Dynamic Performance of Eelectrical Machines
EPE427 Elective Credits 3(2+2+0)

Prerequisite(s): EPE352 EPE323 EPE324

Two reactance theory - dqg representations of primitive machines — Power
angle characteristics of salient pole machines — Reluctance torque —
Representation of primitive synchronous machines - Representation of
primitive induction machines - Representation of primitive dc machines —
Dynamics of dc machines — AC machines transients and dynamics -
Synchronous generator transients - Reactance's and time constants from
sudden three phase short circuit test data - Swing equation - Equal area
criterion for transient stability — Induction machine dynamics.

EPE428 Special Machines
Compulsory Credits 2(2+0+0)

Prerequisite(s): EPE323

Single-phase motors — DC brushless motors — Permanent magnet machines —
Synchronous reluctance machines — Switched reluctance machines — Stepper
motors — Doubly fed brushed and brushless generators — Double rotor machines —
Linear generators




Unids Gals

Baasial) ZUA Furia geali s Al A

Course Title
Electrical Installations

Elective Credits 2(2+0+0)
Prerequisite(s): EPE361

EPE434 | Standard specifications — Egyptian and international codes — Design of internal and
external illumination systems — Distribution bus-bars — Main and branch
distribution boards — Installation of photovoltaic systems — Diesel and automatic
transfer switch installation — Installation of underground and submarine cables —
Domestic installations — Electrical safety — Earthing systems.

Planning of Renewable Energy Systems

EPE435
Elective Credits 2(2+0+0)

Prerequisite(s): EPE361

Standards of Renewable energy systems — code of installation of solar and wind
systems — installation of diesel engine automatic transfer switch — siting of
renewable energy resources — safety of electrical systems — risks, protection and
earthing — load forecasting — system design and installation considerations — sizing
of domestic photovoltaic systems — planning of small scale renewable energy
systems — evaluation of energy reduction.

EPE441 Control of Electrical Power Systems
Compulsory Credits 2(2+0+0)

Prerequisite(s): CCE332 EPE333

Components and model of power systems — Power and frequency control — Voltage
and reactive power control — FACT systems — Wide area control — Remote terminal
units — Phase measurement units — Centralized control — SCADA systems.
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Smart Grids
Elective Credits 2(2+0+0)

Prerequisite(s): EPE441 EPE481 EEC421

Introduction to smart grids (SG) - General considerations for a SG - Attributes
of SG - Renewable energy integration in SG — Energy management in SG -
SG elements (two-way communications — SCADA system - smart meters and
sensors - electric vehicles) - Load management and demand response -
Dynamic pricing in SG — Automation of electrical power systems - Smart
microgrids.

Distributed Generation Units
Elective Credits 2(2+0+0)

Prerequisite(s): EPE441 EPE481 EEC421

Definition of distributed generation (DG) - Centralized and decentralized
electric power generation - Benefits of utilizing DG units - Applications of
DG units - Impacts of DG on power systems — Siting and sizing of
distributed generating units — Concept of microgrids.

Control of Renewable Energy Systems
Elective Credits 2(2+0+0)

Prerequisite(s): EPE441 EPE481 EEC421

Centralized and decentralized control of renewable energy systems (RES) —
Maximum power point tracking techniques for RES — Control techniques for
power intermittency and fluctuations — Control of RES under grid disturbances
- Control of stand-alone RES.
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EPE471

Protection of Electrical Systems
Compulsory Credits 3(2+1+1)

Prerequisite(s): EPE333

Requirements of power system protection — Protection elements — Fault indication
methods — Unit and non-unit protection — Relay operating principles — Overcurrent
protection applied to distribution systems — Radial feeder protection — Ring feeder
protection — Differential protection — Distance protection — Generator protection —
Transformer protection — Motor protection — Bus-bar protection — Transmission
line protection — Wide area protection — Protection requirements for renewable
energy sources.

EPE481

Power Generation from Renewable Sources (1)
Compulsory Credits 3(2+1+1)

Prerequisite(s): MEP212 EPE323 EPE324

Photovoltaic systems — Wind turbines — Hydro power stations — Tidal energy —
Biomass — Wave energy — Geothermal energy — Energy harvest.

EPEA482

Energy Storage Systems
Compulsory Credits 2(2+0+0)

Prerequisite(s): BAS212 EPE352

Batteries — Flywheels — Hydrogen storage technology — Super and ultra-capacitors
— Superconducting magnetic energy storage — New storage technologies —
Pumping storage.
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EPE483 Power Generation from Renewable Sources (11)
Compulsory Credits 3(2+1+1)

Prerequisite(s): MPD111 BAS212 EPE481

Fuel cells — New trends in renewable energy sources — Maximum power extraction
— Energy management — Integration with grid — Hybrid energy systems.

EPE493 Project-I
Compulsory Credits 4(2+0+4)

Prerequisite(s): ---

Survey — data processing — main professional and practical parts — conclusion and
recommendations — writing the project report.

EPE494 Project-11
Compulsory Credits 4(2+0+4)

Prerequisite(s): EPE493

Survey — data processing — main professional and practical parts — conclusion and
recommendations — writing the project report.

HUMO11 | Engineering and Environment
Compulsory Credits 3(2+2+0)

Prerequisite(s): ---

History of Technology: Engineering and technology in a cultural, social, and
historical context. Development of technology, as a key to history of civilization in
a comparative perspective - Exploring the Humanities: Introduction to modes of
thought found within humanities and social sciences. Humanities for Engineers:
Humanities themes of increased complexity - Different work methodologies -
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Critical analysis of information and choice of argumentation - Work methodologies
and pedagogical interest.

HUMO021 | History of Engineering and Technology
Compulsory Credits 2(1+2+0)

Prerequisite(s): ---

Definitions: (art — science — technology — engineering) civilization developments
and relation to physical and human science — History of technology and different
branches — Historical relation between science and technology — Relation between
engineering and social and economic environment development — Examples about
development of engineering activities.

HUMO069 | English Language
Compulsory Credits 2(1+2+0)

Prerequisite(s): ---

Discovering personal opinion, composing essay and thesis statements, importance
of figurative language, typical English writing errors and pitfalls, effective reading
skills, organizing written material, skills for implementing transitions and
enhancing introductions, control of sentence and paragraph length, peer evaluation,
final essay revision.

HUM131 | Ethics and Legislation
Compulsory Credits 2(2+0+0)

Prerequisite(s): ----

Engineering profession: Ethical issues in engineering practice. Conflicts between
business demands and professional ideals. Social and ethical Responsibilities of
Technologists. Codes of professional ethics. Case studies. Value Crisis in
contemporary society. Nature of values: Psychological values, Societal values,
Aesthetic values, Moral and ethical values. Work ethics and professional ethics.
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The legal rule: Mandatory and complementary. Sources of Law. Formal sources:
Statutory Law, Custom, Shariah, the Principles of natural Law and rules of justice.
Informal sources: Jurisprudence, Doctrine. Application of Law. Holders of right;
Natural persons, Juristic persons. Theory of Obligation; definition, forms. Sources
of Obligations. The contract; Parties, Formation, Validity, Effect, Interpretation,
Responsibilities, Dissolution, and compensation of Damage. Contracts. Labor
Law. Safety and Vocational Laws.

HUM133

Strategic Planning
Elective Credits 1(1+0+0)

Prerequisite(s): ---

Planning and Economics as a Discipline: Economics as a Social Science,
Micro-economics and Macroeconomics, Theories in Economics, Barriers
to Clear Thinking in Economics. The Economic Problem: Scarcity,
Resources and Production, Production Possibility Boundaries, Choices and
Opportunity Costs, Resource Use (Fundamental Choices). Demand and
Supply: The Mechanics of a Market. Demand and Supply, Consumers
Behavior (Demand, Individual Demand and Market Demand), Properties
of Demand Curves, Demand versus Quantity Demanded, Producers
Behavior: Supply, Individual Supply and Market Supply, Properties of
Supply Curves, Supply versus Quantity Supplied, Equilibrium of Demand
and Supply, Adjustment in Market Equilibrium.

HUM147

Business Administration
Elective Credits 1(1+0+0)

Prerequisite(s): ---

Concept of business administration and its fields — theories contributed to the
evolution of business administration — planning — decision — organization —
coordination — high administration — motivation — communication —
supervision — divisions (marketing — human resources — production
management — finance management.
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HUM162

Technical Writing
Compulsory Credits 2(1+0+2)

Prerequisite(s): HUMO069

Discovering Ideas. Outlining Ideas and Organizing Outlines. Ways to Begin. The
Three Parts of Technical Texts. Writing Abstracts, Summaries, and Conclusions
of Long Reports. The Thesis Statement. Forms: Letters, Memos, Reports,
Scientific Articles, Job Description, CV. Writing References and Footnotes.
Selection of Key Words, Titles, and Subtitles. Editing, Revising and Proofreading
Techniques. Electronic Word Processing and Technical Writing, Vocabulary
Building, Basic Types and Patterns of Argument: Terminology, Building Sub-
Arguments of Fact and Policy.

HUM238

Tenders and Feasibility Studies
Elective Credits 2(2+0+0)

Prerequisite(s): HUM131

Feasibility Study Outline - Feasibility Study Report Elements - Market Feasibility
- Market Research and Analysis - Sales Projections Analysis - Technical
Feasibility - Supply Feasibility - Operational Feasibility - Project Costs - Indirect
Costs - Ongoing Costs - Tenders - tender document.

HUMZ239

Operation Research
Elective Credits 2(2+0+0)

Prerequisite(s): HUM131

Definition of operation research — linear programming and mathematical
models — graphical solutions — convex set — simplex method algorithm — big
number method M — two stage method — linear optimization problems —
sensitivity analysis — transportation problem -modeling of network.
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HUMS331 | Communication and Presentation Skills
Compulsory Credits 1(1+0+0)

Prerequisite(s): HUM162

Introduction. Planning a presentation. The communication processes. The
Concept of Thesis Statement. Way to Develop the Thesis Statement.
Structuring a presentation. Rules for Writing Text Charts. Writing Titles.
Rules for Designing Effective Slides and Charts. Other Elements.
Presentations. How to Deal with a Hostile Audience. Elements of an
Effective Speech. Speech Preparation as a Process, How to Gesture
Effectively. Using LCD Projectors. How to use transitions effectively.
Four Ways to Remember Thoughts. Making a Dynamic Presentation
Gathering Information & Materials.

MEPO012 | Engineering Drawing and Projection
Compulsory Credits 3(1+0+4)

Prerequisite(s): ---

Definition — Engineering tools and how to use them-Line types and
dimensions — Engineering Operations — Bodies — Orthogonal projection —
Third view finding — Definition of descriptive geometry — Point
representation — Straight line representation position problems -
Measurement problems — Auxiliary projection.

MEP211 | Thermodynamics
Compulsory Credits 3(2+1+1)

Prerequisite(s): BAS042

Basic concepts and definitions — Work and heat transfer — Equation of state
— Specific heat — Pure substances — Phase equilibrium — First law of
thermodynamics — Internal energy — Enthalpy — Gas mixtures —
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Atmospheric air - Second law of thermodynamics — Qualitative difference
between work and heat — Cyclic heat engines — Heat reservoirs —
Refrigerator and heat pump — Entropy — Exergy — Derivation of the cycle
efficiency and applications for basic cycles — Other topics.

MEP212 | Heat transfer
Compulsory Credits 2(2+0+0)

Prerequisite(s): MEP211

Introduction to heat transfer methods (conduction — convection — radiation) — thermal
conductivity — thermal conductivity with variable conduction factor — steady thermal heat
transfer with internal source — vines and surfaces — unsteady heat transfer — principle of heat
convection —forced convection — heat transfer at boiling and condensation —law or radiation
- heat exchangers — other topics.

MEP313 | Thermal Power Stations
Compulsory Credits 3(2+2+0)

Prerequisite(s): MEP211

Different types of power stations — Applications of first and second laws
of thermodynamics on power plants — Steam power cycles — Types of
steam power plants — Cycles and gas power plants — Applications types of
boiler used in power plants — Steam turbines — Other topics.

MEP321 | Renewable Energy Sources
Compulsory Credits 2(2+0+0)

Prerequisite(s): ---

Introduction — Solar energy — Wind energy — Wave energy — Bio-mass
energy — Tidal energy — Solar ponds — Geothermal energy — Agricultural
and organic waste energy — Biogas production — Hydraulic energy —
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Hydraulic turbines — Energy storage — Social, industrial and environmental
considerations — Typical plants and Other topics.

MEP422 | Thermal Applications of Solar Energy
Compulsory Credits 2(2+0+0)

Prerequisite(s): BAS226

Introduction — Solar angles - Solar energy and solar radiation - Geometry
of solar radiation — Solar collectors - Solar stills - Solar power plant
components and theory of operation - Solar heating — Solar dryers — Solar
electricity generation: (Photovoltaic cells — Solar boilers) — Solar
desalination — Solar cookers — Solar refrigeration and air conditioning:
(central space heating, air conditioning, domestic water heating systems) —
Solar pumping — Other topics.

MEP431 | Hydraulic Machines
Compulsory Credits 3(2+1+1)

Prerequisite(s): CIH333

Definitions and classifications of hydraulic machines — Types of pumps —
Non-positive displacement pumps (centrifugal, mixed and axial pumps) -
Positive displacement pumps (Piston, Gear, vane and reciprocating) -
Pump operations — Cavitations' in pumps - Hydraulic Turbines
performance and operations - Centrifugal and axial compressors — Other
topics.
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MPDO022 | Production Engineering
Compulsory Credits 3(2+2+0)

Prerequisite(s): ---

Engineering materials (types — properties —alloys) — Casting processes
(sand casting) - Forming processes (forging — rolling — extrusion — drawing
— extrusion spinning — Joining processes (riveting — welding — adhesive) —
Cutting processes (manual — mechanical turning — shaping — drilling —
milling — grinding) - Measuring instruments (Vernier caliper — micrometer)

MPD111 | Materials Engineering
Compulsory Credits 2(2+0+0)

Prerequisite(s): MPD022

Introduction and classification (metals, polymers, ceramics, and
composites) —Atomic structure of materials — Solidification and phase
transformation (nucleation theory, solidification structures, phase
diagrams) — iron — carbon phase diagram and ferrous alloys — Nonferrous
alloys — heat treatment — Nano-materials — functionally graded materials —
Smart materials — Magnetic materials — Semiconductors — Photoconductive
and photovoltaic materials.
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