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[MHA101] INDUSTRIAL AUTOMATION
GENERAL INFORMATION

Studies UNIVERSITY MASTER IN INDUSTRIAL
ENGINEERING

Subject ELECTRONICS, AUTOMATION and CONTROL

Semester 1 Course 1 Mention / Field of
specialisationCharacter COMPULSORY

Plan 2017 Modality Adapted
Face-to-face

Language CASTELLANO

Credits 4,5 Hours/week 2.69 Total hours 48.5 class hours + 64 non-class hours = 112.5 total
hours

PROFESSORS
 FERNANDEZ ARRIETA, MIGUEL

 ZALDIBIA GARATE, JOSEBA EDORTA

 AZKARATE FERNANDEZ, IGOR

 SAEZ DE BURUAGA CORRALES, ASIER

REQUIRED PREVIOUS KNOWLEDGE
  Subjects

(No specific previous subjects required)

  Knowledge
[!] Conocimientos básicos de automatización y control

SKILLS
  VERIFICA SKILLS

SPECIFIC
MHC02 - To be able to plan, calculate and design integrated manufacturing systems
MHC08 - To be able to plan and design automated manufacturing systems and advanced process control 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
BASIC
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_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. 0,5

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

ENA129 - Analysis in engineering: Ability to identify, formulate and solve engineering problems defined incompletely, and/or
with conflicts, which accept different valid solutions and require considering knowledge beyond those of their discipline and
take into account the social, health and security, environmental, economic and industrial implications; to select and apply the
most appropriate methods of analysis, calculation and experimental, as well as the most innovative methods for solving
problems.

0,5

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

0,5

ENA137 - Research and innovation: Ability to investigate the application of the most advanced technologies in their speciality. 0,5

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

0,5

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

ENA147 - Communication and Teamwork: Ability to operate effectively in domestic contexts as a member or leader of a team,
which may be composed of people of different disciplines and levels, and who can use virtual communication tools.

0,5

  
Total: 4,5

LEARNING RESULTS
  

  

  RA173  Designs, develops and validates PLC programs that comply with the IEC 61131-3 standard, HMI and data loggers,
according to specified requirements, integrating it into an automated system.
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  LEARNING ACTIVITIES CH NCH TH

Individual study and work, tests and evaluations and check points 4 h. 4 h.

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

26 h. 20 h. 46 h.

Individual or team workshop and/or lab practice 7,5 h. 5 h. 12,5 h.

  EVALUATION SYSTEM W

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

40%

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

60%

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.

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

CH - Class hours: 37,5 h.
NCH - Non-class hours: 25 h.
TH - Total hours: 62,5 h.

 
  

  

  RA174  Evaluates the risk, defines and implements the required technical solution according to EN ISO 13.849-1 relative to the
machine safety.

  LEARNING ACTIVITIES CH NCH TH

Individual study and work, tests and evaluations and check points 2 h. 2 h.

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

7,5 h. 5 h. 12,5 h.

Individual or team workshop and/or lab practice 1,5 h. 1 h. 2,5 h.

  EVALUATION SYSTEM W

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

40%

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

60%

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.

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

CH - Class hours: 11 h.
NCH - Non-class hours: 6 h.
TH - Total hours: 17 h.

 
  

  

  RA175  Implements, according to operating specifications, the start-up of an automated system through: PLC Safety, HMI
Interfaces, Historical Data, Industrial Robots, Field Buses, Digital Twin and the Real Physical System.

  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

33 h. 33 h.

  EVALUATION SYSTEM W

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

100%

Comments: For the evaluation of the project or work, the
evaluation is based, on the one hand, on the demonstration of the

  MAKE-UP MECHANISMS
(No mechanisms)
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product and, on the other hand, on the presentation of the work and
the subsequent personal oral defence.

CH - Class hours: 0 h.
NCH - Non-class hours: 33 h.
TH - Total hours: 33 h.

 

CONTENTS

1.-Advanced programming of PLCs

1.1-TIAPortal software

1.2-Basic concepts of PLCs

1.3-Advanced programming (Numerical and analog processing, parameterizable functions (FC and FB) and data modules (DB) and
interruption tasks)

1.4-Industrial communications (Industrial Ethernet, Profinet and Ethercat)

2.-Monitoring systems- Scada (HMIs, Real time graphs (Trend) and script programming)

2.1-KEPware data server (OPC UA)

2.2-MES e Históricos MES and historical data

3.-Safety of industrial machines

3.1-Regulations and standars (2006/42/CE, CE marked, UNE-EN ISO12.100, UNE-EN ISO 13849-1:2008)

3.2-SISTEMA software (to check if PLr>=PL)

4.-Industrial comunications

4.1-Profinet (i/0,Profisafe)

4.2-Switch, routers industriales.

 

 

LEARNING RESOURCES AND BIBLIOGRAPHY
  Learning resources

Presentations by external Lecturers
Lab practical training
Student book
Moodle Platform
Computer practical training
[!] Participación en congresos o seminarios
[!] Siemens, 2019. Industry Online Support. [Consulta 07/11/2019].
Disponible en:
https://support.industry.siemens.com/tf/ww/en/conf/35/ 
[!] Siemens. Industry Online Support, FAQ Siemens, 2019. [Consulta
07/11/2019]. Disponible en: https://support.industry.siemens.com/cs/
products?dtp=Faq&mfn=ps&lc=es-WW
[!] Infoplc, 2019. Automatización Industrial, Robótica e Industria 4.0.
[Consulta 07/11/2019]. Disponible en: http://www.infoplc.net

  Bibliography
Penín AR. Sistemas Scada-Guía Práctica. Marcombo; 2007
Pérez EM, Acevedo JM, Silva CF. Autómatas programables y
sistemas de automatización. Marcombo; 2009
http://katalogoa.mondragon.edu/janium-bin/janium_login_opac_re_ln
k.pl?grupo=INGINDUSTRIAL11&ejecuta=5&_ST
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