Coordinated Structure for a

Curricula in Electrical Engineering Graduation 

at bachelor level:

3 years (180 ECTS)

1 - Introduction

It was decided that the coordinated structure for a Curricula in Electrical Engineering Graduation at Bachelor level (3 years – 180 ECTS) would present a common structure with the following components and relative weights:

· Bases of Engineering (54 ECTS)

· Bases of Electrical Engineering (48 ECTS)

· Specialisation courses (48 ECTS)

· Project (12 ECTS)

· General courses or Non-Techincal skills (18 ECTS)

Four specialisation areas were considered: 

a) Telecommunications, 

b) Electronics, 

c) Power Systems,

d) Automation and Control.

It must be analysed the possibility of the Computers specialisation area be included in this structure.

This coordinated structure presents a strong common curriculum where only courses presented under the framework of “Specialisation courses” are different from area to area. Also, the final project is dedicated to each specialisation.
If responsibles at European level decided that Engineering courses have a bachelor level with 4 years (240 ECTS), this structure will be re-arranged with re-enforcement of all areas but considering a higher weight for Specialisation courses and Project.

2 - Coordinated Structure

Bases of Engineering (54 ECTS)

*
Physics: mechanics, thermodynamics, optics, electromagnetism;
18

*
Mathematics: Algebra, calculus, analysis
18

*
Chemistry: material science, material properties,
6

*
Programming language, Algorithms, Data structure
12

Bases of Electrical Engineering (48 ECTS)

*
Digital and analogue circuits: combinatorial, sequential, flip-flop, passive and active circuits, filters, amplifiers, signal generation
12
*
Signal Theory and Control (Laplace transform, Fourrier transform, Z-transform, etc, discrete and continuous systems, control)
12

*
Power systems: transformer, electrical machines, basis of power production, transmission, distribution, power devices
6

*
Computer architecture, Hardware peripheral, laboratory
6

*
Measurement, data acquisitions
6

*
Wave propagation, transmission media
6
Specialisation courses, 48 ECTS

48 ECTS for courses are dedicated for each specialisation area. A list for each specialisation area is presented at 3. 

Project on “name of the specialisation area” (12 ECTS)

Project or training in laboratory or in company
12

General education, N-T Skills (18 ECTS)

*
Languages or free courses
12

*
Management, business, project management
 6

Others subjects referred:

Communication skills: Report writing, presentation skills

Business leadership and Project management

Environmental issues and industrial laws

Micro- and macroeconomics

Scientific methodology
3 - Courses from each Specialisation Areas

a) Telecommunications Specialisation Area (48 ECTS)
*
Information & Communication theory (Shannon’s theorem, Concept of information, Advanced Modulation) 

*
RF & Microwaves (Wave propagation & antennas, Waveguides. Rf & Microwave devices) 

*
Networks (Network configuration& Architecture, Routing) 

*
Communications Systems (Satellite Systems, Wireless Systems) 

*
Advanced programming (Object oriented programming) 

*
Networks (Protocols, Data transmission & Computer networks) 

*
Communication Systems II (Communication System design) 

*
Optical Communications (Transmitters, receivers, optical fibres, WDM, Systems)

Comment: It was interesting to arrive to a structure of imposed courses (30 ECTS) and optional courses (18 ECTS).

b) Electronics Specialisation Area (48 ECTS)
Bases of Electronics (30 ECTS)

*
Digital and analogue circuits II: deepening, modelling, simulation
12

*
Components (physic of semiconductor, technology)
12

*
Microprocessors
 6

Elective in Electronics (18 ECTS), choice of 3 from(some examples):

*
Microwaves: propagation, antennas

*
Opto-electronics

*
Microelectronics

*
Sensors and actuators

*
Instrumentation (data acquisition, interfacing)

*
Power electronics: commands- choppers, inverters, energy 

*
Analogue and digital communications
*
Network initiation

c) Power System Specialisation Area (48 ECTS)

Bases of Power Systems (30 ECTS)

*
Power Transmission and Distribution

*
Power Network Analysis 

*
Electric Installations Project

*
Electrical Machines 

*
Power Electronics

Option 1 - Oriented courses on Power Transmission and Distribution 

(18 ECTS)

*
Electric Energy Production

*
Power Network Dynamics

*
Protections and Switchgears

Option 2 - Oriented courses on Power Electronics and Electric Machines 

(18 ECTS)

*
Electric Drives

*
Power Electronics II

*
Industrial Automation

Other courses referred:

*
Electric Energy Markets

*
Renewable Energies

*
Electrical Drives Control and Applications

*
Electric Traction

d) Automation and Control Specialisation Area (48 ECTS)

*
Control II

*
Computer systems

*
Modelling and system theory

*
Programmable logic controllers

*
Software design
*
Computer networks and communication
*
Industrial database management

*
Real-time programming

Comment: It was interesting to arrive to a structure of imposed courses (30 ECTS) and optional courses (18 ECTS) (Instrumentation and sensors?).

