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Electrical circuits

Circuits and circuit elements. DC and AC current. Circuit variables: Voltage, Current, Energy,
Power factor, Power, Active power, Reactive power, Apparent power. Connection of circuit
elements: series, parallel and compound connections. Energy sources. Basic calculations:
Equivalent resistance, impedance, current, voltage, power and energy calculations.KVL, KCL,
Superposition principle. Resonance. Measurements of circuit variables.

Electrical circuits lab.
DC and AC circuit construction and measurements. Resonance. Measuring devices

Electronic circuits and devices

Semiconductor devices. Diodes: classification, characteristics and applications. Transistors:

Classification, characteristics and applications. Amplifiers. Oscillators. Logic gates and Integrated circuits:
Basic function s, symbols and applications. Introduction to electronic measurements: Oscilloscope
applications.

Electronic circuits and devices lab.

Use of oscilloscope in measurements. Investigation of characteristics of semiconductor devices.
Construction and study of electronic circuits. Experiments in electronics have to cover the main
electronic devices (diode, zener diode, diode applications, BJT, FET, op — amp, oscillator, SCR)

Electrical machines

Types of electrical machines. Stationary machines, rotating machines. Motors, generators,
transformers. DC and AC machines. Single-phase and three-phase AC machines. Basic
construction and principle of operation. Main characteristics. Main applications.

Electrical machines lab.
Identification of various types of electrical machines types. Investigation of electrical machines
performance characteristics

Digital fundamentals

Numerical systems, operations, and codes, logic gates, Boolean algebra and logic
simplification, combinational logic and function of combinational logic, flip — flops, counters,
shift registers. Fixed — function Integrated Circuits, and Programmable Logic Devices (PLDs).

Digital fundamentals lab.
Experiments in digital fundamentals have to cover logic gates, combinational logic, flip — flops,
counters, shift registers.

Electrical power systems Protection

Basic concepts and definitions. Normal and up- normal operating conditions. Faults and their
causes. Protection. Protection devices: classification, applications, basic structure and principle of
operation, characteristics. Ratings of protection devices, troubleshooting and calibration. Selection
of protection devices. Representation of electrical power systems, fault calculations and analysis;
protective relays; electromagnetic, static and digital; over current; differential & distance protection;
feeders and network protection, protection of generators, motors, transformers and bus bars.
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Electrical power systems Protection lab.

The course aims at giving the students practical skills in order to select ,wire, troubleshoot and
maintain the most common control and protection devices like fuses , circuit breakers , relays
contactors, timers , switches , and measuring transformers, electronic relays, distance relays
differential relays, timers , mechanical thermal , mercury ,electronic types. Students will determine
settings for various relay functions and ensure proper coordination using manual or software
aided techniques. Students will also test multiple relays and functions to industry standards,
such as overcurrent, directional over current, differential, motor protection, voltage and
impedance relays. Students will become familiar with single and three phase test sets, and
understand the basic mechanisms of Ethernet communication in protection and control.
Completion of test documentation in a written report is required.

Instrumentation

This course is designed to examine industrial instrumentation systems. Different sensors will be
introduced for measuring temperature, rotating, distance, pressure, level, flow, etc. Data
acquisition and computer based instrumentation software will be learnt as well. Developing an
instrumentation system according to industrial specifications. Selecting sensor/transducers,
interfacing to data acquisition system, and developing a user interface on computer. Power
measurements. Measurement of RLC parameters, voltage, current, Power factor, power, and
energy.

Instrumentation Lab.
Applications of measuring devices and instrumentation systems. Low power and high power
measurements.

Electrical power plants

Power plants and power systems. Types of power generation plants: Steam power plants,
Gaseous power plants, Diesel power plants, Hydraulic power plants.

Construction and main components of each type. Principle of operation. Advantages and
disadvantages. Performance indicators. Common failures and maintenance. Environmental
impacts of power generation.

Electrical power plants lab.

Experiments on steam power plant: parts and components, operation, water treatment unit,
Rankin cycle efficiency. Gas turbine power plants, combined cycle, diesel power stations,
hydro-electric power stations, operation and maintenance of gas turbine based power plants,
environmental impacts of power generation. Visits to power generation plants.
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Renewable energy technology

Solar energy technology: The basics of photovoltaic solar radiation, types of solar cells, the
work and efficiency of solar cells, solar photovoltaic energy storage, direct power generation
from sun. The basics of solar thermal radiation, types of solar thermal collectors, work and
efficiency of solar thermal collectors, solar thermal energy storage, solar thermal power plants.
Wind energy technology: Introduction to wind energy , Wind Characteristics: wind Power ;
wind shear; power potential ; direction ; duration curve ; turbulence , Wind Resource , wind
measurements, wind map. Wind Turbines, Wind Power Systems, Design of Wind Turbines, and
wind power plant performance, sitting of wind power plants, Applications and Wind Industry,
Economics of wind turbines.

Renewable energy technology workshops

The basics of photovoltaic solar radiation, types of solar cells, the work and efficiency of solar
cells, solar photovoltaic energy storage, direct power generation from sun. The sun's rays and
thermal devices, conversion of radiant energy, measurement of solar radiation. The efficiency
of solar collectors. Effect of shading, temperature, and the dust on the performance of solar
thermal collectors. Investigates the basics of aerodynamic characteristics of wind, dynamic
behavior of wind turbine rotors and the generated wind energy.

Electrical power transmission and distribution networks.

This Course covers ; calculation of networks parameters " R-L-C" for 1- phase and 3- phase
networks, equivalent circuits for transmission lines, representation of lines, types of conductors
& cables. Calculation of; power, voltage drop, efficiency and voltage regulation for
transmission & distribution networks. Towers, insulators, AC & DC distribution networks,
Substations; types, equivalents & devices.

Electrical power transmission and distribution networks lab.
This Course covers different experiments on transmission line model; open & short circuit tests,
short & medium lines, power losses, voltage drop, loading of transmission line.

Drawing and reading of electrical schemes

Automated electrical engineering drawing using computer graphic packages. Electrical block
and wiring diagrams symbols of basic elements of electrical and electronic circuits, devices and
machines. Block diagram of electrical & electronic systems. Schemes reading.

Safety and protection procedures and equipment from electrical hazards

Information regarding electrical safety, various examples, and realistic work scenarios.
Identification and description of electrical hazards and precautions that should be taken to avoid
injury in the workplace. Electrical shock. Electrical burns. Effects of blasts which include

Safety and protection procedures and equipment from electrical hazards applications
Practical applications and case studies related to topics
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Motor Drives and Power Electronics

This course studies the function of various power electronics devices and their application in
power control and speed control of industrial motors. The applications include choppers,
rectifiers, inverters, PWM circuits and motor drives.

Motor Drives and Power Electronics Laboratory
Practical experiments related to speed control of DC and AC motors based on power electronics
devices as energy converters.

National electrical codes and standards

This course will assist the students with a preliminary overview of the National and European
Electrical Code and standards, and proper safety practice and procedures of the electrical trade.
The student will develop a basic foundation on how to use the code book. Students will gain

Electrical wiring

Introduction to electromagnetic radiation and light, Light quantities, Electrical lamps and their
applications, Interior Exterior Lighting, streets lighting, flood lighting, Electrical Installations ,
cables and wires ,Junction Boxes , Switches and lighting circuits control ,Trunks and conduits
outlets , sockets , Distribution boards ,Voltage drop calculations , Protection devices , Fuses ,
Circuit Breakers and Relays.Wiring for lighting and power systems in buildings, emergency
and standby power systems, fire alarm systems and burglar alarm systems in buildings, methods
of wiring, testing and measuring wiring parameters, choosing components.Electrical drawing in
factories, Symbols, Feeding systems, Electrical wiring methods, Main and subsidiary panel
boards, Distribution boards, Cross section and drop voltage calculations, Electrical motors and
their control devices, Starters, Starting methods protections, Power systems and wiring systems
protection (Selective protection ), Air conditioning and ventilation devices and their
connections.

Electrical wiring workshops

Wiring systems used in residential, commercial and industrial buildings. Lighting wiring
systems , alarm systems , motor control systems and inspecting , maintaining rewinding
electrical transformers and machines , Applying Safety and security means in electrical works ,
Electronic circuits building and printed circuits Repair and maintenance techniques. Wiring of
cables. High-voltage wiring .Wiring of electrical motors. Rewinding of motors.

Automation technology

This course is an introduction to industrial automation systems. It introduces the basics of
electrical control using relays, motor controls, sensors, hydraulics, and pneumatics. It covers
electrical ladder diagrams, pneumatic, hydraulic diagrams, control devices and industry
standards. This course also provides an overview of programmable logic controller (PLC)
programming, and describes standard techniques used to interface PLCs to manufacturing
automation systems.

Automation technology lab.
The student will apply the theory by building hydraulic, pneumatic and PLC control systems
and testing them on hands-on training units.
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Drawing and reading of electrical schemes

Automated electrical engineering drawing using computer graphic packages. Electrical block
and wiring diagrams symbols of basic elements of electrical and electronic circuits, devices and
machines. Block diagram of electrical & electronic systems. Schemes reading.

High Voltage

Electric fields and methods of calculating them, breakdown of insulating gases, corona discharge, breakdown
of insulating liquids, breakdown of solids Insulation, generation and measurement of AC, DC and pulsed
high pressure voltages, DC and AC high pressure tests, guidance Insulators.
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Insulation, site testing, and commission of electrical machine
This course covers the site requirements, the insulation, site testing, and commission of machine and

equipment used in the powered system
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