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5.1.General methodological presentation

The learning process designed for this subject is based on the following:

This Power Electronics course is conceived as a set of contents, but divided into four blocks. The first block, brings
together concepts of operation of the power components and protective elements. The second and third blocks, form the
core of the subject matter must contribute to the formation of the student: static switches, drives and regulators, rectifiers
and power inverters. The final block contains some of the key applications of power electronics, without attempting to
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cover all fields of application of this discipline.

The first three blocks will be dealt with under three fundamental and complementary ways, these are: the theoretical
concepts of each teaching unit, solving problems or issues and laboratory practices, supported in turn by another series
of activities such as tutorials and seminars and will be tested individually, independent for each of the blocks.

The fourth block will have a different treatment, as the students will work only in groups only in the issues that they were
previously assigned, they will be allowed to express their preferences but all topics will be assigned to a group. They will
prepare presentation materials and defend their work with a public exhibition, which will be valued by the other students
and the teacher.

The teacher / student interaction becomes a reality through a division of work and responsibilities between students and
teachers. However, it is taken into account to some extent the students can set the pace of learning according to their
needs and availability, following the guidelines set by the teacher.

The organization of teaching involves the active participation of students, and conducted according to the following
guidelines:

The organization of the actual teaching will be based on the following guidelines:

* Lectures : theoretical activities conducted by the teacher, so that the theoretical support of the subject is given,
highlighting the major issues, structuring them on chapters and / or sections and connecting them to each other.

* Practice Classes : The teacher deals with problems or study cases to complement the theoretical classes with practical
issues:

* Seminars : The total group of lectures or practical classes may or may not be divided into smaller groups, as
appropriate. They will be used to analyze cases, solve problems, etc. Unlike what happens with the practical classes, the
teacher is not the protagonist. He just listens, guides, clarifies, assesses, evaluates. We want to encourage the student
participation and try to make continuous assessment easier and learn about the learning performance.

* Lab Practice work : The total group of master classes will be divided into several groups according to the number of
students enrolled, but never more than 20 students, so that smaller groups are formed. The students will carry out
assemblies, measurements, simulations, etc. The participation of the student is important and also the continuous
assessment and the learning performance.

* Group tutorials : Scheduled tracking learning activities in which the teacher meets with a group of students to guide
their autonomous learning work and consultancy of targeted work or tasks that require a very high degree of advice from
the teacher.

* Individual tutorials : These are made on a one-to-one basis, at the department. They aim to help solving problems that
are the students might have, particularly those which for several reasons cannot attend group tutorials or need a more
personalized attention. These tutorials may be face-to-face or virtual

5.2.Learning activities

The program that the student is offered to achieve the expected results includes the following activities...
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Face-to-face Generic Activities :

* Theoretical classes : the concepts and procedures of the subject will be developed and practical examples as support
will be developed

» Practical classes : problems and case studies will be done to complement the theoretical concepts studied

* Lab practice work: Students will be divided into several groups not bigger than 20 students being monitored by the
teacher.

&#9679; Defense and presentation of topics : on the particular contents assigned to each group of students, belonging
to Block 4

Non-class Generic Activities:

* Study and assimilation of the concepts and procedures outlined in the laboratory.

* Understanding and assimilation of the problems and practical cases solved in practical lessons.
* Organization of seminars, suggested problems solving, etc.

* Organization of laboratory practice work, development of scripts and reports.

* Production of written continuous assessment tests and final exams

Monitored autonomous activities : Although they will rather have a mixed nature between face-to-face and non-class
tuition they have been considered separately and will be focused mainly to seminars and tutorials under the supervision
of the teacher.

Reinforcement activities : With a remarkable non-class nature, through a virtual learning portal (Moodle, e-mail) several
activities that reinforce the basic contents of the subject will be carried out. These activities can be customized or not, and
will be monitored through the portal.

Scheduling of a teaching week: The course is designed in the Degree verification document with a low experimental
load, so the 10 hours per week are distributed as follows:

* Theoretical and practical classes: 3 hours per week (blocks 1, 2 and 3)

5 hours per week (block 4)
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* Labs: 1 hour per week

* Other activities: 6 hours per week (blocks 1, 2 and 3)

4 hours per week (block 4)

Global Schedule distribution: The subject consists of 6 ECTS credits, which represents 150 hours of the student work
in the subject during the semester, 10 hours per week for 15 teaching weeks, distributed as follows:

* 48 hours in the classroom: 60% presentation of concepts and 40% of problem solving-type, at a rate of 3 hours per
week, except for weeks with control tests when one hour will be reduced and in the last weeks when there will be a two
hour increase.

* 15 hours of supervised laboratory practice: Weeks 1 to 15 in sessions of 1 hour.

* 15 hours of seminars and group tutorials: to complete the practical activities of each block and particularly for the
preparation of block 4 (see table calendar in activities and resources)

* 66 hours of personal study: a rate of 4 hours in each 15-week semester, to develop work, exercising, studying theory,
etc ... (in the table below the recommended distribution schedule is set)

* 6 hours of testing (3 tests in 2 hours), to be done in weeks: 3rd, 7th and 12th.

5.3.Program

Essential contents of the subjects for achieving the learning outcomes.

Theoretical contents.

The theoretical contents are based on four blocks (numbers 1-4) preceded by an introductory block 0 to Power
Electronics. The choice of the contents of the blocks has been made seeking the clarification of the final goal, so that with
the gathering of contents, the student achieves a structured knowledge, easily understandable by Mechatronics
Engineers.

Each of the blocks consists of units, with a temporary assignment of one or two weeks of the course, these units gather
the contents needed to the acquisition of preset learning outcomes, according to the following relationship
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Block 0: INTRODUCTION
* Overview of Power Electronics

* Conceptual maps

Block 1: POWER SEMICONDUCTORS

1. Power Diodes and Transistors
* Types of power diodes. Reverse recovery
* Bipolar power transistors. Safe operating area

* Power unipolar Transistors. FET, MOS, IGBT

2. Thyristor, Triac and other active components

* Thyristor (SCR). Construction. Lockout status and driving
* Thyristor. Shapes and shot and blocking times

* Triac. Construction. Driving modes and shooting

* Other components: Diac, GTO, SCS, ...

3. Protection Association and Refrigeration

* Protection against overvoltage and overcurrent
* Series and parallel connections

* Thermal protection. Calculation of radiators

* Power Passive Components
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Block 2: STATIC SWITCHES, DRIVES, REGULATORS

4. D.C. and A.C.Static switches
* D.C Switches. thyristors and transistors
* A.C. Switches thyristor, triac and transistors

* A.C Switches. Single-phase and three-phase

5. Power Drives
* All-nothing Controls. Synchronous control. Proportional variation
* Phase Control. Driving and triggering angles. Electrical noise

* Open and closed chain Control

6. A.C Regulators
* For power dissipation, by ferro-resonance and hashing
* For natural blocking thyristors. Integrated and phase control

* For on-load change by triac

7. D.C.Regulators
* Reducing Regulators with Thyristors
* Reducing Regulators with Transistors. Buck and Forward

* Elevating Regulators with transistors. Boost, Forward and Flyback
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Block 3: RECTIFIERS, POWER INVERTERS, AND MOTOR CONTROL

8. Uncontrolled and controlled rectifiers
* Half wave three-phase assemblies
* Full-wave secondary star assemblies

* Half wave secondary polygon assemblies

9. Topologies and Inverters & Converters circuits

* Setting the inverter power circuit

* Regulation of inverter output voltage

* Four-quadrant converter.

* Cycle-converters

* Inverters with self-excited transistors

* Inverters with transistors and independent excitation

* Inverters with natural blocking and forced thyristor

10. Variable speed drives for electric motors
* Soft starters for AC motors
* Variable frequency drives for asynchronous motors C.A.

* Control of DC motors. Bruhsless
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Block 4: APPLICATIONS OF POWER ELECTRONICS

11. Temperature controls and Lighting

* Temperature control methods

* Power regulation in industrial furnaces
* Synchronous and timed lighting controls

* Dimmer and sensor lighting controls

12. Uninterrupted power supply (S.A.L)
* Systems with D.C. and A.C. Outputs
* Line conditioners and active filters

* Storage devices and by-pass

* Battery Chargers

13.- Control Systems in Alternative Energies

* Inverters for autonomous photovoltaic plant in A.C.
* Inverters for network injection photovoltaic plant

* Solar photovoltaic plant for power in D.C.

* Electronic controls in wind farms

14. Other applications of Power Electronics

* Electronic controls on the railroad
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* Electronic controls in the car

* Resistance welding

* Inductive Warm-Ups

* Rectifiers for Electro-Plating and Electro-Filters

Practical contents.

Each unit presented in the previous sections has associated practices, both/either through practical cases, interpretation
and/or real or simulated assemblies leading to the achievement of results and their analysis and interpretation. As the
units are covered, practice tasks will be suggested, preferably in the classroom and also through the Moodle Platform.

5.4.Planning and scheduling
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