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[MGC101] WIND POWER GENERATION
GENERAL INFORMATION

Studies UNIVERSTIY MASTER IN ENERGY AND POWER
ELECTRONICS

Subject ELECTRIC ENERGY GENERATION

Semester 2 Course 1 Mention / Field of
specialisationCharacter COMPULSORY

Plan 2015 Modality Adapted
Face-to-face

Language ENGLISH

Credits 5 Hours/week 3.5 Total hours 63 class hours + 62 non-class hours = 125 total
hours

PROFESSORS
 ABAD BIAIN, GONZALO

REQUIRED PREVIOUS KNOWLEDGE
  Subjects

DRIVES
AUTOMATIC REGULATION
POWER ELECTRONICS

  Knowledge
(No previous knowledge required)

SKILLS
  VERIFICA SKILLS

SPECIFIC
MGC20 - Understanding and analysing the electrical configuration of wind farms and understanding the physics and mechanics of wind
turbines.
MGC21 - Knowing and describing the different electrical types of wind turbines, considering generators, converters, and control strategy
design.
MGC22 - Evaluating the degree of compliance with the different regulations that apply to a wind turbine for its connection to the electrical
grid.
CROSS
MGTR10 - To share knowledge, reasoning and conclusions with specialist and non-specialist audiences in clear, unambiguous ways.
MGTR11 - To lead work teams effectively and efficiently in order to achieve common goals.
MGTR12 - To analyse complex information and situations in the field of study, considering several solutions for each problem and making
the right decision in a given context, taking social and ethical implications into account.
MGTR13 - To identify product or business development opportunities, managing the human and material resources adequately.
BASIC
M_CB9 - To share knowledge, conclusions and their rationale with specialised and lay audiences in a clear, unambiguous manner

LEARNING RESULTS
  

  

  RMG122  To understand the structure of a wind farm, the basic principles of the wind turbine’s energy conversion and the grid
codes that must fulfill.

  LEARNING ACTIVITIES CH NCH TH

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

6 h. 4 h. 10 h.

Individual and/or team computer simulation practice 3 h. 5 h. 8 h.

  EVALUATION SYSTEM W

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

50%

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

50%

Comments: Although it will be tried to carry out the activities and
the evaluation in person, it is possible that due to COVID-19 it will
have to be switched to an online or blended model.

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

CH - Class hours: 9 h.
NCH - Non-class hours: 9 h.
TH - Total hours: 18 h.

 

[MGC101] WIND POWER GENERATION 1/3  



Goi Eskola Politeknikoa | Mondragon Unibertsitatea
Course: 2022 / 2023 - Course planning

    

  RMG123  To understand the induction machine based wind turbines.

  LEARNING ACTIVITIES CH NCH TH

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

2 h. 6 h. 8 h.

Individual or team workshop and/or lab practice 2 h. 6 h. 8 h.

  EVALUATION SYSTEM W

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

100%

Comments: Although it will be tried to carry out the activities and
the evaluation in person, it is possible that due to COVID-19 it will
have to be switched to an online or blended model.

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

CH - Class hours: 4 h.
NCH - Non-class hours: 12 h.
TH - Total hours: 16 h.

 
    

  RMG124  To understand the synchronous machine based wind turbines.

  LEARNING ACTIVITIES CH NCH TH

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

2 h. 6 h. 8 h.

Individual and/or team computer simulation practice 2 h. 6 h. 8 h.

  EVALUATION SYSTEM W

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

100%

Comments: Although it will be tried to carry out the activities and
the evaluation in person, it is possible that due to COVID-19 it will
have to be switched to an online or blended model.

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

CH - Class hours: 4 h.
NCH - Non-class hours: 12 h.
TH - Total hours: 16 h.

 
    

  RMG125  To understand the doubly fed induction machine based wind turbines.

  LEARNING ACTIVITIES CH NCH TH

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

4 h. 7 h. 11 h.

Individual or team workshop and/or lab practice 8 h. 8 h. 16 h.

  EVALUATION SYSTEM W

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

100%

Comments: Although it will be tried to carry out the activities and
the evaluation in person, it is possible that due to COVID-19 it will
have to be switched to an online or blended model.

  MAKE-UP MECHANISMS
Reports of solving exercises, case studies, computer practices,
simulation practices and laboratory practices

CH - Class hours: 12 h.
NCH - Non-class hours: 15 h.
TH - Total hours: 27 h.
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  RMG126  Applies knowledge related to wind energy generation in a real or simulated environment with PBL methodologies.

  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

34 h. 14 h. 48 h.

  EVALUATION SYSTEM W

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

100%

Comments: Although it will be tried to carry out the activities and
the evaluation in person, it is possible that due to COVID-19 it will
have to be switched to an online or blended model.

  MAKE-UP MECHANISMS
Team oral tests for the evaluation of technical skills of the subject

CH - Class hours: 34 h.
NCH - Non-class hours: 14 h.
TH - Total hours: 48 h.

 

CONTENTS

1.- Introduction to WECS

2.- Introduction to WECS

3.- Modeling of Variable Speed Wind Turbines

Coursework 1. Curvas de aeroturbina 2MW (ficheros de Matlab) + simulación en simulink (sistema eléctrico primer orden).

4.- Grid codes.

5.- Variable Speed Wind Energy System with Squirrel Cage Induction Generators Exercise. Ejercicios de RP

6.- Variable Speed Wind Energy System with Synchronous Generators Exercise. Ejercicio del MPTA

7.- Variable Speed Wind Energy System with Doubly Fed Induction Generators

7.1.- Steady state modeling

7.2.- Dynamic modeling

7.3.- Vector control

7.4.- Voltage dips.

Coursework 2: DFIG based wind turbine control

 

LEARNING RESOURCES AND BIBLIOGRAPHY
  Learning resources

Subject notes
Topic related web quires

  Bibliography
B. Wu et al;Power conversion and Control of Wind Energy Systems;
John Wiley & Sons. Inc., 2011.
G. Abad et al; Doubly fed induction machine: Modeling and control
for wind energy generation; John Wiley & Sons. Inc., 2011.
Haitham Abu-Rub, Mariusz Malinowski, Kamal Al-Haddad, Power
electronics for renewable energy systems, transportation and
industrial application. John Wiley & Sons. Sept. 2014.
Chapter 11: G. Abad, G. Iwanski, Properties and Control of a Doubly
Fed Induction Machine.
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