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Program 
 

Monday, January 26th, 2015 

 Polo Scientifico e Tecnologico “Fabio Ferrari” 
 

 13.30 Registration 

 14.30 Opening 

  

 15.00 - 18.30 
 

 
The importance of power electronics in future smart energy 

systems 
 

 Lecturer: Pericle Zanchetta, University of Nottingham (UK) 

 

The talk focuses on the description of novel power conversion systems for grid connection of 

traditional and renewable energy sources and for universal and flexible power management in 

advanced electrical networks. 

A review on structures, topologies, control and use of power converters will be illustrated. 

Solutions dealing with the power flow control and grid synchronization will also be shown even 

under unfavorable conditions such as: voltage unbalance, frequency excursions and harmonic 

distortion. 

 
 

Tuesday, January 27th, 2015 

 Polo Scientifico e Tecnologico “Fabio Ferrari” 
 

 8.30 – 12.30 
 

 Phasor Measurement Units for smart distribution grids 
 

 Lecturer: Carlo Muscas, University of Cagliari (Italy) 
 

 

Phasor Measurement Units (PMUs) are the emerging measurement devices for power network 

monitoring and are now assuming a key role in protection and control of modern electric grids. One 

of the most important measurement functions is the state estimation in transmission networks. 

Nowadays the rapidly evolving scenario of distribution grids had led PMUs to be considered as 

crucial also for such networks. However, owing to the different nature of the two electric systems 

and the different expected metrological requirements, the use of PMUs in the distribution networks 

represents a major technical and scientific challenge. 

The first part of the lecture deals with the main components of a PMU, i.e. hardware components 

and measurement algorithms, with a perspective aimed at understanding the performance 

achievable under both static and dynamic conditions. The second part focuses on the voltage and 

current transducers, whose behavior is of crucial importance in the evaluation of the overall 

measurement accuracy. 

 

http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/01-Profili_Pericle-Zanchetta_0.pdf
http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/02-Profili_Carlo-Muscas_0.pdf
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Tuesday, January 27th, 2015 

 Polo Scientifico e Tecnologico “Fabio Ferrari” 
 

 14.30 - 16.30 
 

 The metrological characterisation of PMUs 
 

 
Lecturer: Jean-Pierre Braun, Federal Institute of Metrology METAS 
(Switzerland) 
 

 

The adoption of PMUs by power utilities was hindered for a long time by the lack of independent 
laboratories having the capability to certify or calibrate PMUs (Phasor Measurement Units). 
Early designs of PMUs from different manufacturers often exhibited dissimilar measurement results. 

This lead NIST (National Institute of Standards and Technology) in the USA established the first 
synchrophasor laboratory capable to offer calibration and certification of PMUs against the IEEE 
C37.118 standard. This ensures that measurements made with PMUs are traceable to the SI system 
of units. 
In Europe, a smart grid metrology framework was developed within an EMRP (European Metrology 
Research Programme) project. This project led to the development of a complete PMU calibrator, a 
reference PMU as well as the design of several PMU algorithms. 

This presentation will primary focus on the calibration or certification of PMU in the laboratory and 

present some of the field measurements that have already taken place or are presently planed. 

 
 

 

 16.30 - 18.30 
 

 Legal and forensic metrology in energy metering 
 

 
Lecturer: Alessandro Ferrero, Politecnico di Milano (Italy); Veronica Scotti, 
Politecnico di Milano (Italy) 
 

 

Nowadays, legal proceedings do more and more often require technical activities to render a 

sentence, both in criminal law trials, where these activities play a more relevant role, and in civil 

law proceedings. Energy metering makes no exception to this, since many disputes have recently 

started about how correct is the amount of billed energy. Experimental tests and measurement 

results do play a critical role in these disputes, as in many other proceedings. It is important that 

measurement results are correctly expressed, with the inclusion of measurement uncertainty as 

part of the result itself. This is particularly relevant when a measurement result has to be compared 

with a given threshold. This concept is slowly penetrating also the law world. 

This course is aimed at providing the fundamentals of metrology, explaining the meaning of 

measurement uncertainty and how it shall be used to make correct comparison. It explains also 

how measurement uncertainty can be used to evaluate the risk of wrong decision, and, in legal 

issue, to quantify the doubt that a decision is not correct. 

The course will also provide some basic elements of the most important law systems, and explain 

the role and responsibility of technical experts in the different considered law systems. 

 

http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/04-Profili_Jean-Pierre-Braun_0.pdf
http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/05-Profili_Alessandro-Ferrero_0.pdf
http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/06-Profili_Scotti-Veronica_0.pdf
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Wednesday, January 28th, 2015 

 Polo Scientifico e Tecnologico “Fabio Ferrari” 
 

 8.30 – 12.30 
 

 
Power definitions for electrical systems with non-sinusoidal and 
unbalanced conditions 
 

 Lecturer: Alfredo Testa, Seconda Università of Napoli (Italy) 

 

The basic definitions for electrical systems with non-sinusoidal and unbalanced conditions are given 

by considering the relevant literature. In the first part of the lecture, at first single-phase systems 

with sinusoidal waveforms are considered, and basic power definitions are recalled. Then, single-

phase systems with non-sinusoidal waveforms are considered, emphasizing the need for the 

separation of the fundamental (50/60 Hz) active and reactive powers from the other components 

(IEEE Std. 1459 - 2010). 

 

The second part of the lecture consider firstly sinusoidal balanced and unbalanced conditions, 

introducing the key concept of Buchholz-Goodhue effective apparent power, the pivotal quantity of 

IEEE Std. 1459 - 2010.Then, three-phase systems with non-sinusoidal and unbalanced conditions 

are analyzed, presenting only the most popular power definitions proposed in the literature. 

  

  

 14.30 - 18.30 
 

 State estimation for smart grids 
 

 Lecturer: Antonio Gómez-Expósito, University of Sevilla (Spain) 

 

Real-time control and operation of power systems rely on an accurate knowledge of the current 

system state. For decades, state estimators have been around playing satisfactorily this role, but 

the all-smart upcoming era is posing new challenges, of which perhaps the most important is the 

boom of information provided by ubiquitous digital measurement devices, spread across all 

subsystems, such as synchrophasors, intelligent electronic devices and smart meters. 

 

The natural solution to face such challenges is to resort to a hierarchical architecture spanning from 

distribution feeders to giant interconnected multinational systems. After a brief overview of the 

classical state estimation tool, both theoretical concepts and application examples will be presented 

regarding hierarchical state estimation, including multiarea, substation and distribution system state 

estimation. 

 

http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/07-Profili_Alfredo-Testa.pdf
http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/08-Profili_Antonio-Gomez-Exposito_0.pdf
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Thursday, January 29th, 2015 

 Polo Scientifico e Tecnologico “Fabio Ferrari” 
 

 8.30 – 12.30 
 

 Smart meters, neurons of the smart grids of the future 
 

 Lecturer: Francesco Profumo, Politecnico of Torino (Italy) 

 

In Italy, since 2006 over 35.000.000 of Smart Meters (SM) for electrical energy measurements 

have been installed in industrial and residential places. In this sector Italy is one of the leader 

countries in the world and we have companies that work in several other countries with excellent 

results. 

 

The experience in place is related only to tele-measuring and much more could be done. In the year 

2021 a new generation of SM will replace the actual systems and probably each system could have 

an IP code and we could have a real hub for energy management inside each industrial and 

residential place. In the mean time, a trial for smart metering multisystems (electrical energy, 

water, gas, heating) has been already started. A strategic vision on this topic will be the focus of 

the lecture. 

  

 14.30 - 18.30 
 

 Embedded systems for energy efficiency 
 

 
Lecturer: Alberto L. Sangiovanni-Vincentelli, University of California, 
Berkeley (USA) 
 

 

Developing information and communication technology for smart energy systems has become an 

economic, environmental, and societal global priority. 

 

A review on main application areas and performance achievable using embedded systems based 

solutions and infrastructures is presented in this lecture. 

 

The focus will be on developing ICT solutions that significantly improve energy efficiency so 

decreasing economic and environmental impacts, fostering social awareness of energy consumption 

and enabling the use of renewable resources. 

 

http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/09-Profili_Francesco-Profumo.pdf
http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/11-Profili_Alberto-Sangiovanni-Vincentelli.pdf
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Friday, January 30th, 2015 

 Polo Scientifico e Tecnologico “Fabio Ferrari” 
 

 8.30 – 12.30 
 

 Smart grids and smart cities 
 

 Lecturer: Carlo Alberto Nucci, University of Bologna (Italy) 

 

Smart grids are believed to represent one of the key enablers for the implementation of the concept 

of smart city. 

 

The lecture will first focus on the latest developments necessary for the real implementations of the 

concept of smart grids, on how the concept of electrical power network is changing in view of the 

massive injection in it of energy from renewable sources, on what are the main technical challenges 

facing the development of smart grids/smart energy delivery systems, and on how important a role 

will smart cities play in the EU's future power/energy scenario. 

 

The role of storage energy systems, as well as that of advanced sensors or tools enabling the state 

estimation of smart grids (such as phasor measurement units (PMU) or co-simulation platform tools 

for the analysis of integrated ICT and electric power systems) will be addressed too. 

 

http://events.unitn.it/sites/events.unitn.it/files/download/ieeesfes2015/10-Profili_Carlo-Alberto-Nucci.pdf

