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List all courses in the program Indicate Subject Area (Credit Hours) Last _ |
by term starting with the first Whether Two Maximum
term of the first year and Course is | | Terms Section
ending with the last term of the Required, Engineering the  Enrollment
final year Elective Topics. Course for the Last

or . Check (V) if Others Was  Two Terms

Course Selected Sciences Contains Offered: the Course

I i Elective Significant Year was
i 2
Dept. Code Title by R,%Or Design and Offered
SE Semester

Engineering Required FS (2025- 297

Electrical| E401 Project | 2026)

Engineering Required SS (2025-

Project Il 2026) 297

Electrical| E402

Programmable FS (2025-

Electrical| EE401 Logic controller 2026)

Required 297

Modern Control SS (2025-

Electrical| EE402 Required 2026) 297

Theory
Information FS (2025-
2026)

Electrical| EE403 Required 297

Theory and
FS (2025-

Power
2026) 297

Electrical| EE404 . Required
Electronics
FS (2025-
2026)

Electrical| EE405 Required 297

Power System
Analysis |
Electrical| EE406 Industrial Required 352822%5' 297

Automation
SS (2025-

Digital Control
2026)

Electrical| EE407 Required 297

System
Electrical| EE408 | COmMmunication | oo ired 552822%35'

Systems 297




Electrical| EE409 |Special Machine| Required

FS (2025-
2026)

Electrical| EE410 | ReNewable | oo vired
Energy

SS (2025-
2026)

Add rows as needed to show
all courses in the curriculum

Overall credit hours for completion
of the program

Totals must satisfy minimum
semester credit hours
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. Course Name:

Power Electronics

. Course Code:

EE404

. Semester / Year:

7/2024

. Description Preparation Date:

. Available Attendance Forms:

Number of Credit Hours (Total) / Number of Units (Total)

. Course administrator's name (mention all, if more than one name)
Name: Assistant Professor Ali K. abdulabbas
Email:

8. Course Objectives

Course Objectives Introduction
Principle devices and characteristics: diode, po
transistor, thyristor (SCR), GTO and triac, S
dynamic properties at switching ON and O
Methods of SCR turning ON, turning OFF

protection, trigger circuit design, series and par
operation of SCR, cooling.

Rectifiers

Uncontrolled, half and full controlled, half and
wave rectifiers, single phase half wave, bridge,
phase half wave and bridge, and p—pulse rectifi
effects of FWD, Specifications of devices

transformers.

Converter Operation

Overlap, principles, 2 pulse, 3 pulse, p pulse
bridge converters, FWD overlap, power factor
effects of overlap, regulation, inversion and d¢

angle control.

DC Line Commutation




Inverter classifications, forced commutations
parallel capacitors.

Choppers:

Chopper principles, series choppers (step—dox
parallel choppers (step-up), commutation circuit
chopper (voltage and current commutation), |
commutation. Inverters

Analysis of single phase bridge and center tap
source inverters, square and quasi-square W
output, operation of 3—phase bridge inverter, squ
and quasi—-square wave output, inverter voltage
frequency control technique.

Cyclo-converters

Principles, circulating currents and blocked gr|
operations, types and applications. Single Phase
Voltage Controllers

AC regulators, transformer tap changers, contrg

multi-winding transformers, integral cycle control

9. Teaching

and Learning Strategies

Strategy

Lectures with Conceptual Emphasis

Tutorials and Problem-Solving Sessions

Laboratory Work

Blended Learning Approaches
. Supplement lectures with online video tutorials, animatio
and interactive applets for visualization.
. Use platforms like Coursera, MIT OpenCourseWare, or Kh
Academy for self-paced reinforcement.
e Case Studies and Real-World Examples
o Discuss communication standards (e.g., GSM, LTE, WiFi)
contextualize theoretical concepts.
e  Analyze recent developments in wireless communications
digital broadcasting to inspire interest.
e Formative Assessments and Feedback
J Conduct quizzes, mini-projects, or assignments to provi
timely feedback.
. Use peer assessment and self-assessment tools to prom
reflective learning.
e Group Projects or Presentations (optional)
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. Assign collaborative projects on designing basic communicati
systems or analyzing communication channels.
. Encourage presentations to build communication skills a
technical confidence.

10. Course Structure

Week Hours Required Unit or subject Learning Evaluation

Learning name method method

Outcomes

Week 1:
Introduction to
Power Electronic
and Power
Semiconductor
Devices

Week 2: Diodes a
Transistors in
Power Electronic

Week 3: Thyristo
and Triacs

Week 4: Switchin
Regulators: Buck
Converters

Week 5: Switchin
Regulators: Boost

and Buck-Boost
Converters

Week 6: Switchin
Regulators: Buck;
Boost and Other
Topologies

Week 7: DC-DC
Converters:
Isolated Topologi

Week 8: AC-DC
Converters:
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Controlled
Rectifiers (Half-
wave and Full-
wave)

Week 9: AC-DC
Converters:
Uncontrolled
Rectifiers and
Cycloconverters

Week 10: DC-AC
Converters:
Inverters (Voltag
Source and Curre
Source)

Week 11: PWM
Control Techniqu
for Inverters

Week 12: AC-AC
Converters: AC
Voltage Controlle

Week 13: Power
Electronics
Applications: Mot
Drives

Week 14: Power
Electronics
Applications:
Renewable Energ
Systems and Pow
Supplies

Week 15: Desi
Considerations,
EMI, and Thern
Management




11. Course

Evaluation

Time/Number

Weight (Marks)

Week Due

Relevant
Learning
Outcome

Quizzes

10% (10)

5,10

LO #1, 2, 10
and 11

Formative
assessment

Assignments

10% (10)

2,12

LO#3,4,6
and 7

Projects / Lab.

10% (10)

Continuous

All

Report

10% (10)

13

LO#5, 8 and
10

Summative

Midterm Exam

2 hr

10% (10)

LO #1-7

assessment

Final Exam

2hr

50% (50)

All

Total assessment

100% (100 Marks)

12. Learning and Teaching Resources

Required Texts

Recommended Texts

Websites
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. Course Name:

Modern Control Theory

. Course Code:

EE402

. Semester / Year:

7/2024

. Description Preparation Date:

. Available Attendance Forms:

Number of Credit Hours (Total) / Number of Units (Total)

. Course administrator's name (mention all, if more than one name)
Name: Ammar A. Abdul Hameed
Email:

8. Course Objectives

Course Objectives 1. Analysis of Control Systems in State Spe
Mathematical modeling of dynamic systems in s
space (Mechanical and Electric systems), tran
functions, Diagonalization, Eigen values
Eigenvector, determination of State Transition Ma
solution of state equations, Carley -Hami
Theorem, Controllability and Observability.

2. Design of Control Systems in State Spe
Pole—placement, State observers (Full, reduced
minimum types), design of servo systems.

3. Liapunov Stability Analysis and Quadr
Optimal Control: Liapunov Stability analysis, Liapu
Stability analysis of LTI systems, Model refere
control systems, quadratic optimal control

4. DESIGN IN DISCRETE DOMAIN:
Sample and Hold-Digital equivalents—Impulse
step invariant  transformations = Methods
discretization—-Effect of sampling— Direct disc
design — discrete root locus, Design examples

5. DISCRETE STATE VARIABLE DESIGN:




Discrete pole placement- state and output feedba
estimated state feedback-discrete optimal cont

dynamic programming-Design examples

6. Non- linear systems:

Common physical nonlinearities, the phase pl
methods, Singular points, stability of nonlin
systems, Construction of phase trajectories.

The describing function methods:

Basic concepts, derivation of describing functions
common non linearity's, stability analysis

Describing function approach, Jump resonar

Lyapunov stability criterion.

9. Teaching

and Learning Strategies

Strategy

e Lectures with Conceptual Emphasis

e Tutorials and Problem-Solving Sessions

e Laboratory Work

e Blended Learning Approaches

. Supplement lectures with online video tutorials, animatio
and interactive applets for visualization.

. Use platforms like Coursera, MIT OpenCourseWare, or Kh
Academy for self-paced reinforcement.

e Case Studies and Real-World Examples

. Discuss communication standards to contextualize theoreti
concepts.

e  Analyze recent developments in wireless communications
digital broadcasting to inspire interest.

e Formative Assessments and Feedback

. Conduct quizzes, mini-projects, or assignments to provi
timely feedback.
. Use peer assessment and self-assessment tools to promu
reflective learning.

e Group Projects or Presentations (optional)
e  Assign collaborative projects on designing basic communicati
systems or analyzing communication channels.

. Encourage presentations to build communication skills a
technical confidence.

10. Course Structure




Required Learning | Unit or subject Learning Evaluation

Outcomes name method method

Introduction to
MATLAB and
Control System
Toolbox

Modeling a
physical system
state-space forn
MATLAB
conversion
between transfe
functions and
state-space
models

Calculation and
simulation of st4
responses

Controllability
analysis using
MATLAB

Observability
analysis using
MATLAB

Stability analysi
and eigenvalue
computation

Design of state-
feedback
controllers usin
MATLAB

Simulation of
tracking and ser
systems
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Design and
simulation of a
full-order
observer

Simulation of
observer-based
control

LQR controller
design using
MATLAB

Discrete-time
state-space
modeling and
simulation

Design and
simulation of a
digital controlle

Final control-
system project
and practical
evaluation

Preparatory we
before the fii
Exam

11. Course Evaluation

Relevant
Time/Number Weight (Marks) Week Due Learning
Outcome
Formative 10% (10) 5,10 LO#1, 2,10

Quizzes
assessment and 11




Assignments

10% (10)

2,12

LO#3,4,6
and 7

Projects / Lab.

10% (10)

Continuous

All

Report

10% (10)

13

LO #5, 8 and
10

Summative

Midterm Exam

10% (10)

LO #1-7

assessment

Final Exam

50% (50)

All

Total assessment

100% (100 Marks)
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. Course Name:

Information theory and coding

. Course Code:

EE403

. Semester / Year:

7/2024

. Description Preparation Date:

. Available Attendance Forms:

. Number of Credit Hours (Total) / Number of Units (Total)

. Course administrator's name (mention all, if more than one name)

Name:
Email:

8. Course Objectives
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10. Course Structure




Required
Learning

Outcomes

Unit or subject

name

Learning

method

Evaluation

method

Sampling Theore
and PCM

Uniform and non
uniform
Quantization
Encoding

Delta Modulation
and Adaptive Del
Modulation

Types of Line
Codes

Digital Carrier
Systems

Mid-term Exam

Determination of
Geometry
parameters of
satellite

Global coverage
and spot coverag
satellites, Satellit
system noise
temperature

Satellite uplink,
downlink, and to
link calculations
Introduction to
optical
communication
system




Total internal
reflection,
Numerical
Aperture

Losses in Optical
Fiber,

Wave modes and
cutoff wavelengt]

Mono-mode step
index optical fibe

Multi-mode step-
index optical fibe

Graded-index
optical fibers

Preparatory we
before the fii
Exam

11. Course Evaluation

Relevant
Time/Number Weight (Marks) Week Due Learning
Outcome
10% (10) 5,10 LO#1, 2,10
and 11

10% (10) 2,12 LO#3,4,6
and 7
Projects / Lab. 1 10% (10) Continuous All

10% (10) 13 LO#5, 8 and
10
Summative Midterm Exam 10% (10) LO #1-7
assessment Final Exam 50% (50) All

Total assessment 100% (100 Marks)

Quizzes

Formative Assignments
assessment

Report
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Course Name:

Industrial Automation

13. Course Code:

EE402

14. Semester / Year:

7/2024
15. Description Preparation Date:

16.Available Attendance Forms:

17.Number of Credit Hours (Total) / Number of Units (Total)

18. Course administrator's name (mention all, if more than one name)
Name: Ramzy S. Ali
Email:

19. Course Obijectives

Course Objectives Introduction to Industrial Automation

2 hrs

Sensors and Actuators:
9 hrs

HMI Configuration and Programming:
6 hrs

Screen designing, control and monitoring,
PLC and HMI networking, interfacing of
PLC with HMI.

Electric Drives:

6 hrs

VFD, servo drive, and stepper drive

An Introduction to DCS System:
4 hrs

Introduction and definition of DCS,
fundamental principles of modern DCS
systems and architectures.

SCADA Systems:

10 hrs

Introduction, definitions and history of
Supervisory Control and Data Acquisition,
typical SCADA system Architecture,
Communication requirements, Desirable
Properties of SCADA

system, features, advantages,
disadvantages and applications of




SCADA. SCADA Architectures (First
generation - Monolithic, Second
generation - Distributed, Third generation
— Networked Architecture), SCADA
applications.

SCADA Protocols

8 hrs

Open systems interconnection (OSI)
Model, TCP/IP protocol, DNP3 protocol,
IEC61850 layered architecture, Control
and Information Protocol (CIP), Device
Net, Control Net, Ether Net/IP, Flexible
Function Block process (FFB), Process
Field bus (Profibus). Interfacing of
SCADA with PLC.

and coil instructions, PLC basic functions,
PLC timer instructions, PLC counter
instructions, rotate and shift instructions
and miscellaneous instructions.
Structured Text Programming:

5 hrs

Sequential Function Chart
Programming: 6
hrs

PLC Applications

10 hrs

20. Teaching and Learning Strategies

Strategy Lectures with Conceptual Emphasis

Tutorials and Problem-Solving Sessions

Laboratory Work

Blended Learning Approaches
. Supplement lectures with online video tutorials, animatio
and interactive applets for visualization.
. Use platforms like Coursera, MIT OpenCourseWare, or Kh
Academy for self-paced reinforcement.
e Case Studies and Real-World Examples
. Discuss communication standards to contextualize theoreti
concepts.
e Analyze recent developments in wireless communications
digital broadcasting to inspire interest.
e Formative Assessments and Feedback
J Conduct quizzes, mini-projects, or assignments to provi
timely feedback.
. Use peer assessment and self-assessment tools to promu
reflective learning.




e Group Projects or Presentations (optional)
. Assign collaborative projects on designing basic communicati
systems or analyzing communication channels.

. Encourage presentations to build communication skills a
technical confidence.

21. Course Structure

Week Hours Required Unit or subject Learning Evaluation

Learning name method method

Outcomes

Introduction to
Industrial
Automation

2 hrs

Sensors and
Actuators:

9 hrs

HMI
Configuration aj
Programming:
6 hrs

Screen designing
control and
monitoring, PLC
and HMI
networking,
interfacing of PL(
with HML
Electric Drives:
6 hrs

VFD, servo drive,
and stepper driv¢
An Introduction
to DCS System:
4 hrs
Introduction and
definition of DCS
fundamental
principles of
modern DCS
systems and
architectures.




SCADA Systems:
10 hrs
Introduction,
definitions and
history of
Supervisory
Control and Data
Acquisition, typic
SCADA system
Architecture,
Communication
requirements,
Desirable
Properties of
SCADA

system, features,
advantages,
disadvantages an
applications of
SCADA. SCADA
Architectures
(First generation
Monolithic, Secor,
generation -
Distributed, Thir
generation -
Networked
Architecture),
SCADA
applications.
SCADA Protocol
8 hrs

Open systems
interconnection
(OSI) Model,
TCP/IP protocol,
DNP3 protocol,
IEC61850 layere
architecture,
Control and
Information
Protocol (CIP),
Device Net, Contr
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Net, Ether Net/IF
Flexible Function
Block process
(FFB), Process
Field bus
(Profibus).
Interfacing of
SCADA with PLC.

22. Course

Evaluation

Time/Number

Weight (Marks)

Week Due

Relevant
Learning
Outcome

Quizzes

10% (10)

5,10

LO #1, 2, 10
and 11

Formative
assessment

Assignments

10% (10)

2,12

LO#3,4,6
and 7

Projects / Lab.

10% (10)

Continuous

All

Report

10% (10)

13

LO #5, 8 and
10

Summative

Midterm Exam

10% (10)

LO #1-7

assessment

Final Exam

50% (50)

All

Total assessment

100% (100 Marks)
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. Course Name:

Digital Control Systems

. Course Code:

EE404

. Semester / Year:

7/2024

. Description Preparation Date:

. Available Attendance Forms:

. Number of Credit Hours (Total) / Number of Units (Total)

. Course administrator's name (mention all, if more than one name)

Name: Ammar A. Abdul Hameed
Email:

8. Course Objectives

Course Objectives

This module aims to introduce students to
fundamental principles  and pract
implementation of digital control systems
seeks to develop a solid understanding of
modeling, analysis, and design of control systg
operating in discrete time. The mod
emphasizes the relationship betw!
continuous-time and discrete-time systems,
effects of sampling and quantization, and the
of digital controllers in real-world engineer
applications. By the end of the module, stude
will be equipped with the analytical :
computational skills required to des
evaluate, and implement digital cont
algorithms using modern engineering tools.

9. Teaching and Learning Strategies

Strategy The module is delivered using a blended approach that integra
theoretical instruction with practical application to enhance studé
understanding and engagement. Teaching and learning strateg

include:
1. Lectures

digital control systems,
real-world applications.

Formal lectures are used to introduce fundamental theori
mathematical concepts, and analytical techniques related

supported by illustrative examples a
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. Tutorials and Problem-Solving Sessio
Guided tutorial sessions focus on solving analytical a
numerical problems to reinforce theoretical concepts, devel
critical thinking, and enhance students’ problem-solving skill

. Laboratory Sessio
Practical laboratory work enables students to implement a
test digital control algorithms using simulation tools a
hardware platforms. Emphasis is placed on modeling, control
design, and performance evaluation.

. Computer-Based Learni
Students use software tools such as MATLAB/Simulink to mog
discrete-time systems, analyze system behavior, and desi
digital controllers.

. Case Studies and Applicatio
Real-world case studies are used to demonstrate industrial a
embedded control applications, helping students rel:
theoretical concepts to practical engineering problems.

. Independent Learni
Students are encouraged to engage in self-directed stu
through assigned readings, online resources, and pract
exercises to consolidate their understanding.

. Group Work and Discussio

Collaborative activities promote teamwork, peer learning, a
effective communication while addressing design-orient
control problems.

. Formative Assessment and Feedba
Continuous formative assessments, quizzes, and feedbg
sessions are used to monitor student progress and supp
learning improvement throughout the module.

10. Course Structure

Week Hours Required Unit or subject Learning Evaluation
Learning name method method

Outcomes

Introduction to
Discrete time
control systems

Introduction to z
Transform
z plane Analysis ¢
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Discrete Time
Control Systems

Impulse sampliny
and Data Hold
Obtaining the z
Transform by
Convolution

Integral Method
The Pulse Transf
Function

Realization of
Digital Controllet
Mapping betweel
the s plan and z
plan

Stability analysis
closed loop

Systems in z plan
part 1

Stability analysis
closed loop

Systems in z plan
part 2

Transient and
Steady state

Response Analys

Root locus Methd
in z plan: part 1
Root locus Methd
in z plan: part 2
Design based on
the root Locus
method: part 1
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Design based on
the root Locus
method: part 2
Preparatory we
before the fii
Exam

11. Course

Evaluation

Time/Number Weight (Marks)

Week Due

Relevant
Learning
Outcome

Quizzes

10% (10)

5,10

LO#1, 2,10
and 11

Formative
assessment

Assignments

10% (10)

2,12

LO#3,4,6
and 7

Projects / Lab.

10% (10)

Continuous

All

Report

10% (10)

13

LO #5, 8 and
10

Summative

Midterm Exam

10% (10)

LO #1-7

assessment

Final Exam

50% (50)

All

Total assessment

100% (100 Marks)
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Course Name:

Communication Systems-II

13. Course Code:

EE406

14. Semester / Year:

7/2024
15. Description Preparation Date:

16.Available Attendance Forms:

17.Number of Credit Hours (Total) / Number of Units (Total)

18. Course administrator's name (mention all, if more than one name)
Name: Professor
Email:

19. Course Obijectives
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21. Course Structure

Week

Hours

Required
Learning

Outcomes

Unit or subject

name

Learning

method

Evaluation

method

Information
Theory and
Discrete




Memoryless
Channels

Channel Capacity
and Shannon's

Theorem

Source Coding an
Entropy Coding

Shannon -Fano
Coding,

Shannon -Fano
Coding,

Huffman Coding
Mid-term Exam

Lempel-Ziv Codi
Linear Block Cod
Hamming codes

Syndrome
decoding rule

Systematic and
nonsystematic
Cyclic Codes

Convolution Cods

Convolution Codj
Decoding of
convolutional
codes and Viterb
algorithm




Preparatory we
before the fii
Exam

22. Course Evaluation

Relevant
Time/Number Weight (Marks) Week Due Learning
Outcome
10% (10) 5,10 LO#1,2,10
and 11

10% (10) 2,12 LO#3,4,6
and 7
Projects / Lab. 1 10% (10) Continuous | All

10% (10) 13 LO#5, 8 and
10
Summative Midterm Exam 10% (10) LO#1-7
assessment Final Exam 50% (50) All

Total assessment 100% (100 Marks)

Quizzes

Formative Assignments
assessment

Report
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Course Name:

Special Machines

24. Course Code:

EE408

25. Semester / Year:

7/2024
26. Description Preparation Date:

27.Available Attendance Forms:

28.Number of Credit Hours (Total) / Number of Units (Total)

29. Course administrator's name (mention all, if more than one name)
Name: Ali K. Abdul Abbas
Email:

30. Course Objectives

Course Objectives DC servo _mechanism: _armature-
controlled DC motors, field-controlled
DC motors, motorgenerator transfer
function.

Two-Phase Servo Motors

Main requirements of servos, two phase
servo motor transfer function, the IM as a
servo motor, drug cup construction,
introduction to tacho generators and
induction tacho generators.

Shaded Pole Motors

Construction, principle of operation,
speed reversal and speed changing.

Universal and Single Phase AC Series
Motors
Principles, torque and speed equations,

small universal and large AC motors,
speed changing, applications.

Single-Phase Repulsion Motors

Repulsion principles and
repulsion motors, repulsion start
IM, repulsion IM. Stepper
Motors




Permanent magnet stepper motors,
variable reluctance stepper motors,
torque-speed characteristics, step angle
and speed.

Reluctance motors:  Single and three
phase reluctance motors, construction and
principle of operation.

Linear Induction Motor: Construction,
principle of operation, applications

31. Teaching and Learning Strategies

Strategy Lectures with Conceptual Emphasis

Tutorials and Problem-Solving Sessions

Laboratory Work

Blended Learning Approaches
. Supplement lectures with online video tutorials, animatio
and interactive applets for visualization.
. Use platforms like Coursera, MIT OpenCourseWare, or Kh
Academy for self-paced reinforcement.
e Case Studies and Real-World Examples -
. Discuss communication standards to contextualize theoreti| .
concepts.
e Analyze recent developments in wireless communications
digital broadcasting to inspire interest.
e Formative Assessments and Feedback
J Conduct quizzes, mini-projects, or assignments to provi s
timely feedback.
. Use peer assessment and self-assessment tools to prom
reflective learning.
e Group Projects or Presentations (optional)
e  Assign collaborative projects on designing basic communicati |
systems or analyzing communication channels.
. Encourage presentations to build communication skills a
technical confidence.




32. Course Structure

Week

Hours

Required
Learning

Outcomes

Unit or subject

name

Learning

method

Evaluation

method

Introduction
special-machine
laboratory
simulation tools

Simulation of
single-phase
induction motor

Speed and Iq
characteristics

Simulation of
synchronous
reluctance motor

SRM modeling a
drive simulation




PM motor modeli
and characteristics
BLDC mof
simulation and spe
control

PMSM simulation a
performance analy]

Stepper mof
position-control
simulation

Servo motor positi
and speed control

Performance
comparison
special-purpose
motors

Simulation of a ling
induction motor
Resolver/synchro
signal analysis

Motor selection 4
drive design for
application

Final project
integrated simulati
Preparatory  we
before the final Exc

33. Course Evaluation

Relevant
Time/Number Weight (Marks) Week Due Learning
Outcome
Formative 10% (10) 5,10 LO#1, 2,10

Quizzes
assessment and 11




Assignments

10% (10)

2,12

LO#3,4,6
and 7

Projects / Lab.

10% (10)

Continuous

All

Report

10% (10)

13

LO #5, 8 and
10

Summative

Midterm Exam

10% (10)

LO #1-7

assessment

Final Exam

50% (50)

All

Total assessment

100% (100 Marks)




JJM\L.&AJGSJAS

Course Name:

Renewable Energy

35. Course Code:

EE410

36. Semester / Year:

7/2024

37. Description Preparation Date:

38.Available Attendance Forms:

39.Number of Credit Hours (Total) / Number of Units (Total)

40. Course administrator's name (mention all, if more than one name)

Name: Abbas H. Abbas

Email:

41. Course Obijectives

Course Objectives

This module aims to provide students with a
comprehensive understanding of renewable
energy resources and technologies, with
emphasis on their principles of operation,
system components, and integration into
modern power and energy systems. The
module seeks to develop the ability to analyze,
design, and evaluate renewable energy
systems while considering technical, economic,
and environmental factors. It also aims to raise
awareness of sustainability, energy efficiency,
and the role of renewable energy in addressing
global energy challenges and climate change.

42. Teaching and Learning Strategies

Strategy

The module adopts a student-centered and practice-orient
approach that integrates theoretical knowledge with real-wo
renewable energy applications. The learning and teaching strateg
include:

1. Lectures

Structured lectures introduce core concepts, principles, a
technologies related to renewable energy systems, supported by re
world examples and current industry practices.

52




2.  Tutorials and Problem-Solving Sessions

Tutorial sessions reinforce lecture material through analyti
exercises, numerical problems, and case-based discussions

enhance students’ critical thinking skills.

3. Laboratory and Practical Sessions

Practical activities and laboratory experiments allow students
analyze the performance of renewable energy systems, such
photovoltaic panels, wind energy models, and energy stord s
systems.

4.  Computer-Based Learning
Simulation tools and software packages are used to model renewal
energy systems, perform performance analysis, and evaluate systx
design alternatives.

5. Case Studies and Industrial Applications
Case studies highlight real-world renewable energy projec
encouraging students to connect theoretical knowledge w
practical engineering challenges.

6. Group Work and Project-Based Learning

Team-based projects promote collaboration, communication ski
and the application of renewable energy concepts to realistic desi ¢
problems.

7. Independent and Self-Directed Learning

Students are encouraged to engage in self-study through assign
readings, research tasks, and online resources to deepen th
understanding of renewable energy topics.

8. Formative Assessment and Feedback

Continuous assessment, quizzes, and feedback sessions are used
monitor learning progress and provide guidance for improvems
throughout the module.

43. Course Structure




Required
Learning

Outcomes

Unit or subject

name

Learning

method

Evaluation

method

Introduction

Renewable Ener
Global enel
demand a
sustainability;

energy  resour(
classification; ri
of renewal
energy in mode
power systems.

Solar Enet
Systems

Solar radiati
fundamentals;
photovoltaic (F
cells and modul
PV systi
components; so
thermal syster
performance
analysis.

Wind Ener
Systems

Wind
characteristics;
aerodynamic
principles;  wi
turbines a
generators; wi
farm layout; pow
output a
efficiency.

Hydropower
Systems




Types
hydropower
plants; turbi
selection; hydrauy
performance;
environmental a
economic
considerations.

Biomass
Bioenergy
Biomass resourc
bioenergy
conversion
technologies;
biogas syster
biofuels;
sustainability
aspects.

Geothermal Ener
Geothermal
resources; pow
generation
methods; direct y
applications;
advantages
limitations.

Energy Storg
Systems

Electrical, thern
and mechani

energy stors
technologies;
batteries; pump
hydro; role
storage
renewable ener
systems.




Power Electron
for Renewal
Energy
Converters
inverters; g
interfacing; pow
quality issu
control strategies

Grid Integration
Renewable Energ
Grid-connected a
standalone
systems;
microgrids;
intermittency a
variability; sm
grid concepts.

Hybrid Renewal
Energy Systems
Design and analy
of hybrid syster
techno-economid
evaluation;
reliability
optimization.

Environmental 3
Economic
Assessment

Life cy
assessment (LC]
environmental
impacts; Cl
analysis; policy a
incentives.

Case Studies a
Applications
Practical
applications;
industrial
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residential

systems; regio}
and glol
renewable ener

projects.

44. Course

Evaluation

Time/Number Weight (Marks)

Week Due

Relevant
Learning
Outcome

Quizzes

10% (10)

5,10

LO #1, 2, 10
and 11

Formative

Assignments

10% (10)

2,12

LO#3,4,6
and 7

assessment

Projects / Lab.

10% (10)

Continuous

All

Report

10% (10)

13

LO #5, 8 and
10

Summative

Midterm Exam

10% (10)

LO #1-7

assessment

Final Exam

50% (50)

All

Total assessment

100% (100 Marks)




