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Titolo insegnamento Smart Grids
Codice insegnamento 45550
Titolo aggiuntivo

Settore Scientifico- IIND-08/B
Disciplinare

Lingua Inglese

Corso di Studio

Corso di laurea magistrale in Ingegneria energetica

Altri Corsi di Studio

(mutuati)

Docenti dr. Vincenzo Trovato,
Vincenzo.Trovato@unibz.it
https://www.unibz.it/en/faculties/engineering/academic-
staff/person/46153

Assistente

Semestre Secondo semestre

Anno/i di corso Opt.

CFU 6

Ore didattica frontale 60

Ore di laboratorio 0

Ore di studio individuale 90

Ore di ricevimento previste |18

Sintesi contenuti

The course and develops mainly the subjects of the operation and
regulation of the national grid high voltage.

After outlining the international framework of regulatory boards
(CEN, CENELEC, ETSI, IEC, UCTE, etc ...), it introduces the
equations of three-phase lines with the propagation constant and
the characteristic impedance.

It will explain then technological innovation on electric transmission
and distribution, as well as the control system in real time. It will
be explained the mechanisms to control voltage and frequency
according to the request of reactive and active power. It will also
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expose the criteria for the protection of the transmission lines and
moreover the problem of power quality and the characteristics of
the free market.

Argomenti
dell'insegnamento

The course will cover the following topics:

. Energy situation

. Electrical circuit representation of transmission networks
. Sinusoidal transmission lines

. Management of networks and interconnection

. Voltage control

. Frequency control

. Stability of the network

. Overvoltage of internal origin and protection networks
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. Power quality
10. Free market energy

Parole chiave

Smart grids; Stability of the network; Free market energy;
Transmission networks

Prerequisiti

Students attending this course should already be familiar with the
topics dealt in previous bachelor’s and master’s degree level
courses, such as Physics II, Electrotechnics and Electrical Systems
Engineering.

Insegnamenti propedeutici

The Smart Grids Course is strictly related to the Electrical Systems
Engineering course.

Modalita di insegnamento

Frontal lectures and seminars.

Obbligo di frequenza

Not mandatory but recommended.

Obiettivi formativi specifici e
risultati di apprendimento
attesi

At the end of the course, students will have the following skills:

1. Knowledge and understanding:

Understand the operation and design MV and HV AC power supply
lines;

2. Applying knowledge and understanding:

Being able to participate in the management of an electrical
transmission network for controlling the frequency and voltage of
the network;

3. Making judgements:

Knowing how to judge, identify and resolve anomalies and failure
conditions of the electricity transmission grids;

4, Communication skills:

Interact with other operators and technicians to operate in the free
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energy market;
5. Ability to learn:
Learn and develop new high voltage line protection systems.

Obiettivi formativi specifici e
risultati di apprendimento
attesi (ulteriori info.)

Modalita di esame

The evaluation of students' training will take place with an oral test
as summative assessment, during which the degree of learning
(ILOs 1 and 5) and the ability to manage a transmission network
(ILOs 2 and 3) will be assessed, together with their communication
skills (ILO 4).

Criteri di valutazione

The preparation of the students will be assessed based on the
degree of:

« technical preparation of the topics covered;

e learning of the operating and management methods of the
electricity distribution and transmission networks;

* ability to evaluate fault conditions and recovery methods.

Bibliografia obbligatoria

PowerPoint presentations will be available in the course reserve
collection database.

Bibliografia facoltativa

M. Fauri, F. Gnesotto, G. Marchesi, A. Maschio, Lezioni di
Elettrotecnica (vol. 2 Applicazioni Elettriche), Esculapio Editore,
Bologna, 2002

L. Fellin, R. Benato, Impianti elettrici, Utet Scienze Tecniche
A. Paolucci, Trasmissione dell'energia elettrica, Padova

F. M. Gatta, Impianti elettrici, Esculapio Editore, Bologna, 2018

Additional material will be provided by the Professor.

Altre informazioni

The Smart Grids Course is strictly related to the Electrical Systems
Engineering course.

The training of students allows them to find professional
applications in:

e public and private companies that manage electricity distribution
and transmission networks.

e industries that produce electrical equipment for medium voltage

and high voltage.
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Obiettivi di Sviluppo
Sostenibile (SDGs)

Energia rinnovabile e accessibile, Innovazione e infrastrutture,
Lotta contro il cambiamento climatico, Utilizzo responsabile delle
risorse, Citta e comunita sostenibili




