== UNIVERSIDADE DA CORURA

Teaching Guide

Identifying Data 2022/23
Subject (*) Control Systems Code 730496227
Study programme Mestrado Universitario en Enxefiaria Naval e Oceéanica (plan 2018)
Descriptors
Cycle Period Year Type Credits
Official Master's Degree 1st four-month period First Optional 4.5

Language

SpanishGalician

Teaching method

Face-to-face

Prerequisites

Department

Enxefiaria Naval e IndustrialEnxefiaria Naval e Oceanica

Coordinador Bouza Fernandez, Javier E-mail javier.bouza@udc.es
Lecturers Bouza Fernandez, Javier E-mail javier.bouza@udc.es
Web

General description

control.

Nesta materia plasmase a descricion, andlise, funcionamento, seleccién e utilizacién dos elementos e sistemas de control
e regulacién dos equipos e servizos empregados no buque e Artefactos Off- shore, asi como a sua supervision e

monitoraxe. Ademais abérdanse diferentes Técnicas e metodoloxias para o desefio e implementacion dos sistemas de

Study programme competences

Code Study programme competences

B6 GO01 Capacidade para resolver problemas complexos e para tomar decisiéns con responsabilidade sobre a base dos cofiecementos
cientificos e tecnoléxicos adquiridos en materias basicas e tecnoldxicas aplicables na enxefiaria naval e oceanica, e en métodos de
xestion.

B10 GO05 Capacidade para desefiar e controlar os procesos de construcion, reparacion, transformaciéon, mantemento e inspeccion dos
enxefios anteriores.

B11 GO06 Capacidade para realizar investigacion, desenvolvemento e innovacion en produtos, procesos e métodos navais e oceanicos.

B19 G14 Capacidade para analizar, valorar e corrixir o impacto social e ambiental das solucions técnicas

Cc2 C1 Capacidade pra desenrolar a actividade profesional nun entorno multilingue

C3 ABET (a) An ability to apply knowledge of mathematics, science, and engineering.

Cc7 ABET (e) An ability to identify, formulate, and solve engineering problems.

Learning outcomes

Learning outcomes

Study programme

competences
BJ1 CC2
1. Adquirir o cofiecemento teoérico e practico dos sistemas de control e regulacion aplicados a bordo do Buque e Artefactos BJ5 @ CC3
Off- shore BJ6
BJ14
2. Andlise e aplicacion de diferentes metodoloxias para o desefio e implementacion. BJ1 = CC2
BJ5 CC3
BJ6 = CC7
BJ14

Contents

Topic

Sub-topic

Tema 1: Sistemas de control en buques e Artefactos
Offshore.

Vantaxes do uso a bordo. Compofientes e caracteristicas especificas das instalacions
navais. Regulamentacion e Normativas aplicables. Clasificacion dos sistemas de
regulacion e control. Especificacions e execucion do proxecto dunha instalacion.
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Tema 2: Maquinas e servizos nos que se empregan 0s

sistemas de control e regulacion.

e servizos en condiciéns marifias.

Maquinas Eléctricas, Hidraulicas, Neumaticas, Térmicas e Mixtas. Caracteristicas e

réxime das maquinas para controlar e regular. Probleméaticas e avarias nas maquinas

Tema 3: Metodoloxias de desefio.

Condicionantes e limitacions na sGia implementacion.

Andlise de diferentes métodos. Aplicacion practica dos métodos e o seu uso.

Tema 4: Implementacion de sistemas de control.

Home-Maquina ( HMI). Seguridade.

Aspectos xerais. . Condicionantes e limitacions na implementacién. Interfaces

Tema 5: Casos practicos | - Sistemas de control e regulacion.

Andlise e desenvolvementos de exemplos practicos en Laboratorio.

Tema 6: Casos préacticos II- Sistemas de Supervision y

monitorizacion del control.

Desenvolvemento e implementacion de modelos practicos.

Nota:

establecidos na Memoria de Verificacion.

As seis unidades didacticas coas slias subtemas desenvolven os contidos

Planning
Methodologies / tests Competencies Ordinary class Student?s personal Total hours
hours work hours
Guest lecture / keynote speech B6 B10 B11 B19 C2 15 5 20
Problem solving A5 A8 Al11 A14 B6 10 20 30
B10 B11 B19
Laboratory practice B6 B10 B11 C3 C7 20 185 38.5
Supervised projects B6 B10 B11 B19 C2 20 20
Mixed objective/subjective test A5 A8 A1l A14 B6 0 3
B10
Personalized attention 1 0 1

(*)The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Methodologies

Description

Guest lecture /

keynote speech

Programa da materia

Problem solving

Formulacion e solucién de problemas e casos reais no sector naval

Laboratory practice

Simulacion e analise dos sistemas de control e regulacion no Laboratorio. Desenvolverase conxunto de practicas

empregando os coflecementos aplicados das as tecnoloxias mecénica, hidraulica, neumatica, eléctrica e electronica.

Supervised projects

Traballos de desenvolvemento e anélise guiados polo Profesor sobre teméaticas e aspectos dos sistemas de control

Mixed
objective/subjective

test

Fundamentada nos contidos e nas practicas realizadas no Laboratorio

Personalized attention

Methodologies

Description

Mixed
objective/subjective
test

Supervised projects
Laboratory practice

Debido a que cada alumno ten diferente grao de asimilacion é importante resolver de forma individual as stas dubidas e

preguntas, xa sexa na aula, no despacho(en horario de titorias), a través do correo electrénico, ou mediante (isoo de

plataformas TIC ( Skype e grupo google). Empregarase o grupo google para o seguimento do curso.

Assessment

Methodologies

Competencies

Description

Qualification
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Mixed
objective/subjective
test

Supervised projects

Laboratory practice

Na 1° Convocatoria:

:"-"-r“" .=-"-'= UNIVERSIDADE DA CORUNA

A5 A8 A1l A14 B6 Fundamentada nos contidos e nas practicas realizadas no Laboratorio
B10

B6 B10 B11 B19 C2 | Traballos de desenvolvemento e analise guiados polo Profesor sobre tematicas e
aspectos dos sistemas de control

B6 B10 B11 C3 C7 | Realizacién de actividades de caracter practico e de Laboratorio

40

40

20

A cualificacion das metodoloxias realizasese con notas sobre 10 e sera condicién necesaria para superar a avaliacion non ter ningunha nota inferior a

3,5 nos Traballos Tutelados e Practicas de Laboratorio e ter unha asistencia as actividades practicas de polo menos o 80%.

Na 2° oportunidade, nas Convocatorias extraordinarias ou alumnos con Dispensa académica: A avaliacion realizase mediante unha proba mixta que

consta, a sta vez, de dias probas: A primeira unha Proba Obxectiva e a segunda unha Proba de Ensaio e desenvolvemento no Laboratorio. La

calificacion de los modulos o prueba se realizara con notas

sobre 10 y sera condicién necesaria para superar la evaluacion: no tener ninguna

nota inferior a 3,5 en las mismas. La nota final sera:

(0,4 * Proba obxectiva + 0,6 * Proba de ensaio) / (NGmero de notas inferiores que 3,5 + 1)

Nota:
Na

realizacién de traballos, o plaxio e a utilizacién de material non orixinal,

incluido aquel obtido a través da internet, sen indicacién expresa da sta

procedencia e, se é o caso, 0 permiso do seu autor/a, podera ser considerada

causa de cualificacién de suspenso na actividade. Todo iso sen prexuizo das

responsabilidades disciplinarias as que puidese haber lugar tras o

correspondente procedemento.
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electro-hydraulic valve", Mechatronics and Automation (ICMA), 2013 IEEE International Conference on, pp. 1015.
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Proceedings of SPIE - The International Society for Optical Engineering, pp. 192. Cortes Osorio, J.A., Mendoza
Vargas, J.A. & Muriel Escobar, J.A. 2012, "Control y supervision de un sistema pick and place neumatico a través de
un PLC y un sistema SCADA", Scientia et Technica, vol. 2, no. 50, pp. 141-146. CUNTANG, W. & GUILIN, W. 2014,
"Full-automatic plate shearer hydraulic system based on PLC (programmable logic controller) control". CUNTANG, W.
& GUILIN, W. 2014, "Full-automatic plate shearing machine hydraulic system on basis of PLC control". Davies, R.M. &
Watton, J. 1995, "Intelligent control of an electrohydraulic motor drive system", Mechatronics, vol. 5, no. 5, pp.
527-540. De las Heras, Salvador & Carbo, Albert & Bouza, Javier 2011, ?Deteccién de fugas en sistemas de aire
comprimido”, Automatica e instrumentacién, num. 430, p. 61-66. De las Heras Jimenez, Salvador Augusto 2005
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Artificial Intelligence, ECAI 2013. Du, L. Hydrostatic machine ultra low speed control structure, has position sensor
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Lépez, R. & Bernal Agustin, J.L. 2007, Dimensionado y control 6ptimos de sistemas hibridos aplicando algoritmos
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controllers", Application of Advanced PLC (Programmable Logic Controller) Systems with Specific Experiences from
Water Treatment, IEE Colloquium on (Digest N0.1995/112), pp. 4/1. Evans, D.S. 1995, "Simulation modelling of
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sencillo: estacién de control remoto, PLC y gateway de protocolos”, Electra, , no. 143, pp. 2-7. Guolian Hou, Rui Sun,
Shanshan Bi, Guogiang Hu & Jianhua Zhang 2012, "Simulation study on scroll expander digital electro-hydraulic
governing system"”, Control and Decision Conference (CCDC), 2012 24th Chinese, pp. 1002. Guoying Yan 2011, "The
design of control system for SZ-40 injection molding machine base on PLC", Mechanic Automation and Control
Engineering (MACE), 2011 Second International Conference on, pp. 7815. Harby, D., Polastri, P. & Chuenprasertsuk,
C. 2007, "A new approach to teaching programable logic controller programming", ASEE Annual Conference and
Exposition, Conference Proceedings. Huixiong Wan, Haibo Huang & Rui Lin 2009, "Research on all-digital strip steel
rectifying electro-hydraulic control system", Mechatronics and Automation, 2009. ICMA 2009. International Conference
on, pp. 498. Jia, Y. & Cheng, Y. 2012, Design of electronic control system for roller machine. Jiang, D. Fully-automatic
hydraulic block forming machine for producing concrete hollow block, has upper and lower oil cylinders connected to
hydraulic system by pipeline, where machine is controlled by programmable logic controller. Lewin, J. 1995, "Control

of hydraulic gates”, International Journal on Hydropower and Dams, vol. 2, no. 4, pp. 81-83. Li, C., Li, S. & Gao, L.
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"Advances in digital motion control technology: Realizing the full promise of fluid power", Fluid Power Journal, vol. 12,
no. 3, pp. 29-31. Naill, N., Madgwick, S., Bratten, C. & George, M. 2014, "Improving safety through logic:
Programmable logic controller for conventional casing running equipment”, SPE/IADC Drilling Conference,
Proceedings, pp. 483 Peldez Vara, Jesus, Garcia Maté, Esteban 2002, ?Neumatica Industrial. Disefio, seleccion y
estudio de los elementos neuméaticos? ISBN 8495312000 Paluchniak, M. & Millage, B.A. 1993, "New closed loop shot
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reliable", Aluminium Today, vol. 14, no. 3, pp. 19-20. Tremosa, L. 1999, "Sistemas neumaticos e hidraulicos: el control
como protagonista”, Automatica e instrumentacién, no. 298, pp. 61-65. Wang, J. & Deng, X. 2013, The design of
rolling mills' automatic control system based on PLC. Wang, J., Zhang, D., Li, J. & Niu, W. 2001, "Hydraulic roll gap
control system of plate mill and its development in PLC", Dongbei Daxue Xuebao/Journal of Northeastern University,
vol. 22, no. 4, pp. 435-438. Wang, J. & Deng, X. 2013, "The Design of Rolling Mills' Automatic Control System Based
On PLC", Digital Design and Manufacturing Technology lii, vol. 546, pp. 25-29. Wang, L.H. & Wu, X.Q. 2014, The
design of control system of piston pin punching recess automatic drilling dedicated machine tool. WANG, X. 2011,
"PLC (Programmable Logic Controller) control system of crawler-type full-hydraulic multi-directional traveling forklift" .
WANG, Y.A.O. 2013, "Control device of hydraulic quenching machine based on PLC", . Wang, Y.T. & Zhou, X. 2014,
Research on control program design of variable speed hydraulic system. Yu, J. & Wang, H. 2014, "The implement of
hydraulic control system for large-scale railway maintenance equipment based on PLC", Sensors and Transducers,
vol. 170, no. 5, pp. 222-226. Zaeh, M.F., Poernbacher, C. & Milberg, J. 2005, "A model-based method to develop PLC
software for machine tools", CIRP Annals - Manufacturing Technology, vol. 54, no. 1, pp. 371-374. Zangirolami, M.
Programmable sequence controller for e.g. solar powered system. ZHENG, H. 2011, "PLC drive controller of
electro-hydraulic proportional valve". Zhenhe Wang & Shaocong Guo 2009, "Research on Maintenance Optimization
for Steam Turbine Digital Electro-Hydraulic Control System", Intelligent Information Technology Application, 2009. [ITA
2009. Third International Symposium on, pp. 345. ZHIHUA, L. 2014, "PLC multipoint synchronous jacking-up hydraulic
system". ZHIHUA, L. 2013, "Programmable logic controller (PLC) multi-point synchronization jacking up hydraulic

system".
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Complementary ‘

Recommendations

Subjects that it is recommended to have taken before

Subjects that are recommended to be taken simultaneously

Air Conditioning and Refrigeration/730496226
Machines and Marine Thermal Engines/730496219
Ship Equipment and Services/730496220
Propulsion Systems/730496218

New Naval Engineering Technologies/730496224

Subjects that continue the syllabus

Master Thesis/730496023
Masters Thesis/730496216

Other comments

?Para axudar a conseguir unha contorna inmediata sostida e cumprir co obxectivo da accién numero 5: ?Docencia e investigacion saudable e
sustentable ambiental e social? do "Plan de Accién Green Campus Ferrol":&nbsp;&nbsp;A entrega dos traballos documentais que se realicen nesta
materia:&nbsp;&nbsp;? Solicitaranse en formato virtual e/ou soporte informéatico&nbsp;&nbsp;? Realizarase a través de plataformas de
almacenamiento (Google drive,..), en formato dixital sen necesidade de imprimilos&nbsp;? En caso de ser necesario realizalos en papel:&nbsp;-
Non se empregaran plasticos&nbsp;-  Realizaranse impresions a dobre cara.&nbsp;&nbsp;-  Empregarase papel reciclado.&nbsp;&nbsp;-

Evitarase a impresion de borradores.

(*)The teaching guide is the document in which the URV publishes the information about all its courses. It is a public document and cannot

be modified. Only in exceptional cases can it be revised by the competent agent or duly revised so that it is in line with current legislation.
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