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[MHA104] POWER ELECTRONICS CONVERTERS MODELLING
GENERAL INFORMATION

Studies UNIVERSITY MASTER IN INDUSTRIAL
ENGINEERING

Subject ELECTRONICS, AUTOMATION and CONTROL

Semester 2 Course 1 Mention / Field of
specialisationCharacter OPTIONAL

Plan 2017 Modality Adapted
Face-to-face

Language ENGLISH

Credits 4 Hours/week 2.72 Total hours 49 class hours + 51 non-class hours = 100 total
hours

PROFESSORS
 AIZPURU LARRAÑAGA, IOSU

REQUIRED PREVIOUS KNOWLEDGE
  Subjects

ELECTRONICS FUNDAMENTALS
Power electronics
Fundamentals of electronics

  Knowledge
(No previous knowledge required)

SKILLS
  VERIFICA SKILLS

SPECIFIC
MHC01 - To understand and be able to analyse and design electric energy generation, transport and distribution systems
MHC07 - To be able to design electronic and industrial instrumentation systems
CROSS
MHC47 - To select one measure or idea out of several and implement them in response to the needs or circumstances emerging in the work
process
MHC48 - To work with people, getting them involved and guiding them towards the achievement of a common goal, with a global vision of
work and its characteristics (quality, deadlines, etc.), taking individual and group interests into account
BASIC
M_CB10 - To have learning skills and the capacity for self-guided or independent subsequent learning.
M_CB6 - To have and understand knowledge which provides a base or opportunity to be original in the development and/or application of
ideas, often in an investigation context
M_CB7 - To know how to apply the acquired knowledge and competencies and the ability to solve problems in new or unfamiliar contexts
within wider (or multidisciplinary) environments related to their field of study
M_CB8 - To be able to integrate different types of knowledge and make complex judgements based on information that, in spite of being
partial or limited, includes ideas on the social and ethical responsibilities associated with the application of knowledge
M_CB9 - To share knowledge, conclusions and their rationale with specialised and lay audiences in a clear, unambiguous manner

  ENAEE LEARNING RESULTS ECTS

ENA124 - Knowledge and comprehension: Deep knowledge and comprehension of the engineering disciplines of their
speciality, at the level necessary to acquire the rest of the competencies of the degree.

0,5

ENA125 - Knowledge and comprehension: Critical Possession of avant-garde knowledge of their speciality. 0,3

ENA127 - Analysis in engineering: Ability to analyse new and complex engineering products, processes and systems within a
broader multidisciplinary context; select and apply the most appropriate analysis, calculation and experimental methods
already established, as well as innovative methods; and critically interpret the results of such analyses.

0,5

ENA132 - Engineering projects: Ability to project while applying the knowledge and cutting-edge understanding of their
engineering speciality.

0,5

ENA134 - Research and innovation: Ability to carry out bibliographic searches and consult and use databases and other
information sources with discretion, in order to carry out simulations with the aim of conducting research on complex topics of
their speciality.

0,6

ENA139 - Practical application of engineering: Practical skills, such as the use of computer tools to solve complex problems,
carry out complex engineering projects, and design and guide complex investigations.

0,5

ENA140 - Practical application of engineering: Complete knowledge of application of materials, equipment and tools,
engineering technology and processes, and their limitations.

0,6

ENA146 - Communication and Teamwork: Ability to employ different methods to communicate their conclusions, clearly and
unambiguously, and the knowledge and logical foundations that support them, to audiences specialised and not specialised
in the issue, in domestic and international contexts.

0,5

  
Total: 4

LEARNING RESULTS
  

  

  RA176  It analyzes and models power converters in transient regime
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  LEARNING ACTIVITIES CH NCH TH

Development, writing and presentation of memorandums, reports, audiovisual material, etc.
Relating to projects/POPBLs carried out individually or in teams

6 h. 6 h.

Presentation of the teacher in the classroom, in participatory classes, of concepts and
procedures associated with the subjects

20 h. 20 h.

Individual and/or team computer simulation practice 4 h. 12 h. 16 h.

  EVALUATION SYSTEM W

Individual written and oral tests to assess technical skills of
the subject

55%

Reports of solving exercises, case studies, computer
practices, simulation practices and laboratory practices

20%

Technical skills, involvement in the project, finished work,
obtained results, handed documentation, presentation and
technical defence

25%

Comments: All activities (control points, individual and group
assignments, etc...) must have a minimum mark (5 minimum) and
there will be an opportunity to retake every activity. In case of retake
of the control point, the final mark will be the mark of the retake.
Failed assignments, practices, etc... must be retaken and will be
graded with a maximum mark of 5. In addition to other assignments,
the evaluation of the PBL consists of an individual defence that must
be passed with a minimum mark of 5. Only if this mark is 5 or more,
the average will be made with the other parts to calculate the final
mark. It is mandatory to do the practices to pass.

  MAKE-UP MECHANISMS
Individual written and oral tests to assess technical skills of the
subject
Reports of solving exercises, case studies, computer practices,
simulation practices and laboratory practices
Technical skills, involvement in the project, finished work, obtained
results, handed documentation, presentation and technical
defence
Comments: All activities (control points, individual and group

assignments, etc...) must have a minimum mark (5 minimum) and
there will be an opportunity to retake every activity. In case of retake
of the control point, the final mark will be the mark of the retake.
Failed assignments, practices, etc... must be retaken and will be
graded with a maximum mark of 5. In addition to other assignments,
the evaluation of the PBL consists of an individual defence that must
be passed with a minimum mark of 5. Only if this mark is 5 or more,
the average will be made with the other parts to calculate the final
mark. It is mandatory to do the practices to pass.

CH - Class hours: 24 h.
NCH - Non-class hours: 18 h.
TH - Total hours: 42 h.

 
  

  

  RA177  It models and designs power converters in steady-state oriented to control structures

  LEARNING ACTIVITIES CH NCH TH

Development, writing and presentation of memorandums, reports, audiovisual material, etc.
Relating to projects/POPBLs carried out individually or in teams

3 h. 3 h.

Presentation of the teacher in the classroom, in participatory classes, of concepts and
procedures associated with the subjects

8 h. 8 h.

Visits to laboratories, companies and/or Technology Centers 2 h. 6 h. 8 h.

  EVALUATION SYSTEM W

Individual written and oral tests to assess technical skills of
the subject

45%

Reports of solving exercises, case studies, computer
practices, simulation practices and laboratory practices

30%

Technical skills, involvement in the project, finished work,
obtained results, handed documentation, presentation and
technical defence

25%

Comments: All activities (control points, individual and group
assignments, etc...) must have a minimum mark (5 minimum) and
there will be an opportunity to retake every activity. In case of retake
of the control point, the final mark will be the mark of the retake.
Failed assignments, practices, etc... must be retaken and will be
graded with a maximum mark of 5. In addition to other assignments,
the evaluation of the PBL consists of an individual defence that must
be passed with a minimum mark of 5. Only if this mark is 5 or more,
the average will be made with the other parts to calculate the final
mark

  MAKE-UP MECHANISMS
Individual written and oral tests to assess technical skills of the
subject

CH - Class hours: 10 h.
NCH - Non-class hours: 9 h.
TH - Total hours: 19 h.
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  RA178  It analyzes and models analytically the thermal behaviour of power converters

  LEARNING ACTIVITIES CH NCH TH

Development, writing and presentation of memorandums, reports, audiovisual material, etc.
Relating to projects/POPBLs carried out individually or in teams

14 h. 14 h.

Presentation of the teacher in the classroom, in participatory classes, of concepts and
procedures associated with the subjects

10 h. 5 h. 15 h.

Individual and/or team computer simulation practice 5 h. 5 h. 10 h.

  EVALUATION SYSTEM W

Individual written and oral tests to assess technical skills of
the subject

55%

Reports of solving exercises, case studies, computer
practices, simulation practices and laboratory practices

20%

Technical skills, involvement in the project, finished work,
obtained results, handed documentation, presentation and
technical defence

25%

Comments: All activities (control points, individual and group
assignments, etc...) must have a minimum mark (5 minimum) and
there will be an opportunity to retake every activity. In case of retake
of the control point, the final mark will be the mark of the retake.
Failed assignments, practices, etc... must be retaken and will be
graded with a maximum mark of 5. In addition to other assignments,
the evaluation of the PBL consists of an individual defence that must
be passed with a minimum mark of 5. Only if this mark is 5 or more,
the average will be made with the other parts to calculate the final
mark. It is mandatory to do the practices to pass.

  MAKE-UP MECHANISMS
(No mechanisms)

CH - Class hours: 15 h.
NCH - Non-class hours: 24 h.
TH - Total hours: 39 h.

 

CONTENTS

1. Presentation
2. Introduction to State Space modelling and simulation.

1. State Space modelling basics
2. Simulation issues

3. DC-DC converters dynamic modelling
1. State space model.
2. average model.
3. Linealized model.

4. DC/AC converter modelling
1. State space modelling truth table
2. Axis change. Understanding why alpha/beta dq
3. Control structure analysis.

5. Power converters analytical modelling.
1. Efficiency: power losses
2. Voltage gain of lossless and lossy converters.

Optional

1. Thermal analysis
1. Thermal model.

2. Non lineal system modelling.
1. Temperature dependency.
2. Electrical voltage dependency.

 

LEARNING RESOURCES AND BIBLIOGRAPHY
  Learning resources

Moodle Platform

  Bibliography
Wu, Bin, and Mehdi Narimani. High-power converters and AC drives.
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Slides of the subject
Lab practical training
Computer practical training
Class presentations

Vol. 59. John Wiley & Sons, 2017.
Erickson, Robert W., and Dragan Maksimovic. Fundamentals of
power electronics. Springer Science & Business Media, 2007.
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