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Wednesday, September 23, 2015 

09:30 - 10:30
Harmonics and Interharmonics
Session Chair: Mihaela Albu, Politehnica University of Bucharest, Romania

IMPACT OF OPERATING CONDITIONS ON HARMONIC AND 
INTERHARMONIC EMISSION OF PV INVERTERS......................................................................................................... 1 

S. Djokic (University of Edinburgh, United Kingdom)
J. Meyer (Technische Universitaet Dresden, Germany)
F. Möller (Technische Universitaet Dresden, Germany)
R. Langella (Second University of Naples, Italy)
A. Testa (Second University of Naples, Italy)

A DISCRIMINATIVE APPROACH TO HARMONIC EMISSION ASSESSMENT ............................................................. 7 
Brandon Peterson (North-West University Potchefstroom, South Africa)
Johan Rens (North-West University Potchefstroom, South Africa)
Gerhard Botha (North-West University Potchefstroom, South Africa)
Jan Desmet (Ghent University, Belgium)

11:00 - 12:30
Voltage and Current Transducers
Session Chair: Lorenzo Peretto, University of Bologna, Italy

A CURRENT CLAMP BASED HIGH VOLTAGE MONITORING SYSTEM ....................................................................13
E. Mohns (Physikalisch-Technische Bundesanstalt, Germany)
S. Fricke (Physikalisch-Technische Bundesanstalt, Germany)
C. Jäschke (Institute of Electrical Power Systems and High Voltage Engineering, Germany)
P. Schegner (Institute of Electrical Power Systems and High Voltage Engineering, Germany)

INVESTIGATION OF THE THERMAL DRIFT OF OPEN-LOOP HALL 
EFFECT CURRENT SENSOR AND ITS IMPROVEMENT .............................................................................................19

Chen Xu (ChenYang Technologies GmbH & Co. KG, Germany)
Ji-Gou Liu (ChenYang Technologies GmbH & Co. KG, Germany)
Quan Zhang (ChenYang Technologies GmbH & Co. KG, Germany)
Yongcai Yang (University of Shanghai for Science and Technology, P.R. China)

INCREASING SENSITIVITY ON NON-CONTACT VOLTAGE SENSOR USING TIME-VARYING 
COMPONENTS: A NUMERICAL ANALYSIS FOR ACCURACY ASSESSMENT.........................................................25

Cássio Binkowski (IEEE, Brazil)
César D. Paredes Crovato (IEEE, Brazil)
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Characterization of PMUs
Session Chair: Andrew Roscoe, University of Strathclyde, Scotland

EFFECT OF PMU ANALOG INPUT SECTION PERFORMANCE ON FREQUENCY 
AND ROCOF ESTIMATION ERROR...............................................................................................................................31

William Dickerson (Arbiter Systems, Inc., USA)

CRITICAL ANALYSIS OF PMU TESTING PROCEDURES FOR STEP RESPONSE EVALUATION...........................37
Paolo Castello (University of Cagliari, Italy)
Carlo Muscas (University of Cagliari, Italy)
Paolo Attilio Pegoraro (University of Cagliari, Italy)
Sara Sulis (University of Cagliari, Italy)

IMPACT OF WIDEBAND NOISE ON SYNCHROPHASOR, FREQUENCY AND ROCOF ESTIMATION.....................43
David Macii (University of Trento, Italy)
Daniele Fontanelli (University of Trento, Italy)
Dario Petri (University of Trento, Italy)
Grazia Barchi (EURAC Research, Italy)

16:00 - 17:00
Measurement of Network Harmonic Impedance
Session Chair: R. Langella, Second University of Naples, Italy

MEASUREMENT OF NETWORK HARMONIC IMPEDANCE IN 
PRESENCE OF ELECTRONIC EQUIPMENT.................................................................................................................49

R. Stiegler (Technische Universitaet Dresden, Germany)
J. Meyer (Technische Universitaet Dresden, Germany)
P. Schegner (Technische Universitaet Dresden, Germany)
D. Chakravorty (Imperial College London, United Kingdom)

CONTINUOUS HARMONIC IMPEDANCE ASSESSMENT USING ONLINE MEASUREMENTS................................. 55
Duan Serfontein (North-West University Potchefstroom, South Africa)
Johan Rens (North-West University Potchefstroom, South Africa)
Gerhard Botha (North-West University Potchefstroom, South Africa)
Jan Desmet (Ghent University, Belgium)
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Thursday, September 24, 2015

09:00 - 11:00
Measurements on Power System Components
Session Chair: Antonello Monti, RWTH Aachen University, Germany

HVDC TEST ENVIRONMENT FOR LOSS MEASUREMENTS ON MULTILEVEL 
CONVERTER MODULES ................................................................................................................................................61

O. Binder (TU Braunschweig, Germany)
J. Meisner (Physikalisch-Technische Bundesanstalt, Germany)
L. Schütze (TU Braunschweig, Germany)
M. Kurrat (TU Braunschweig, Germany)

RESPONSE OF A HYBRID SUPERCAPACITOR - PEM FUEL CELL SYSTEM TO 
FAST FUEL CELL ENERGY DIPS..................................................................................................................................67

R. Ferrero (University of Liverpool, United Kingdom)
S. Toscani (Politecnico di Milano, Italy)
G. Dotelli (Politecnico di Milano, Italy)
P. Gallo Stampino (Politecnico di Milano, Italy)
S. Latorrata (Politecnico di Milano, Italy)

MONITORING OF POWER TRANSFORMER BUSHINGS IN HIGH VOLTAGE SUBSTATIONS ................................72
Loredana Cristaldi (Politecnico di Milano, Italy)
Marco Faifer (Politecnico di Milano, Italy)
Christian Laurano (Politecnico di Milano, Italy)
Roberto Ottoboni (Politecnico di Milano, Italy)
Sergio Toscani (Politecnico di Milano, Italy)

ON MERCURY VAPOR LAMPS AND THEIR EFFECT ON THE SMART-GRID PLC CHANNEL................................78
A. Emleh (University of Johannesburg, South Africa)
A.S. de Beer (University of Johannesburg, South Africa)
H.C. Ferreira (University of Johannesburg, South Africa)
A.J. Han Vinck (Duisburg-Essen University, Germany)

11:30 - 12:50
Synchrophasor Measurements
Session Chair: David Macii, University of Trento, Italy

FREQUENCY TRACKING FOR EFFICIENT PHASOR MEASUREMENT 
BASED ON A CSTFM MODEL........................................................................................................................................84

Matteo Bertocco (University of Padova, Italy)
Guglielmo Frigo (University of Padova, Italy)
Giada Giorgi (University of Padova, Italy)
Claudio Narduzzi (University of Padova, Italy)

RECURSIVE PHASOR ESTIMATION ALGORITHM FOR SYNCHROPHASOR MEASUREMENT .............................90
Pasquale Cuccaro (Second University of Naples, Italy)
Daniele Gallo (Second University of Naples, Italy)
Carmine Landi (Second University of Naples, Italy)
Mario Luiso (Second University of Naples, Italy)
Gianmarco Romano (Second University of Naples, Italy)
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14:15 - 15:45
Architectures for Monitoring of Modern Distribution Grids I
Session Chair: Ferdinanda Ponci, RWTH Aachen University, Germany

EXPERIMENTAL EVALUATION OF AN HYBRID COMMUNICATION SYSTEM 
ARCHITECTURE FOR SMART GRID APPLICATIONS................................................................................................. 96

A. Cataliotti (Università di Palermo, Italy)
V. Cosentino (Università di Palermo, Italy)
D. Di Cara (National Research Council, Italy)
S. Guaiana (National Research Council, Italy)
N. Panzavecchia (National Research Council, Italy)
G. Tinè (National Research Council, Italy)
D. Gallo (Second University of Naples, Italy)
C. Landi (Second University of Naples, Italy)
M. Landi (Second University of Naples, Italy)
M. Luiso (Second University of Naples, Italy)

DESIGN AND TEST OF A REAL TIME MONITORING SYSTEM BASED ON 
A DISTRIBUTION SYSTEM STATE ESTIMATION ......................................................................................................102

Andrea Angioni (RWTH Aachen University, Germany)
Jingnan Shang (RWTH Aachen University, Germany)
Ferdinanda Ponci (RWTH Aachen University, Germany)
Antonello Monti (RWTH Aachen University, Germany)

FIRST EXPERIMENTAL CHARACTERIZATION OF LTE FOR AUTOMATION 
OF SMART GRID ...........................................................................................................................................................108

P. Ferrari (University of Brescia, Italy)
A. Flammini (University of Brescia, Italy)
M. Loda (University of Brescia, Italy)
S. Rinaldi (University of Brescia, Italy)
D. Pagnoncelli (ABB Sace, Italy)
E. Ragaini (ABB Sace, Italy)

16:15 - 17:15
Architectures for Monitoring of Modern Distribution Grids II
Session Chair: Paolo Attilio Pegoraro, University of Cagliari, Italy

DESIGN, IMPLEMENTATION AND REAL-TIME TESTING OF AN IEC 61850 
BASED FLISR ALGORITHM FOR SMART DISTRIBUTION GRIDS ...........................................................................114

Pouya Jamborsalamati (RWTH University, Germany)
Abhinav Sadu (RWTH University, Germany)
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STUDY FOR ASSESSING THE CONFORMITY OF A COMMERCIAL MEASUREMENT 
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Lorenzo Peretto (University of Bologna, Italy)
Roberto Tinarelli (University of Bologna, Italy)
Davide Della Giustina (A2A Reti Elettriche SpA, Italy)
Alessio Dedé (A2A Reti Elettriche SpA, Italy)
Amelia Alvarez De Sotomayor (Telvent Energia, Spain)
Roberto Perez Romero (Telvent Energia, Spain)
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PMU Applications
Session Chair: Carlo Muscas, University of Cagliari, Italy
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Ana Ruxandra Toma (Politehnica University of Bucharest, Romania)
Ana-Maria Dumitrescu (Politehnica University of Bucharest, Romania)
Mihaela Albu (Politehnica University of Bucharest, Romania)

IMPROVING THE ACCURACY OF SYNCHROPHASOR-BASED 
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Deborah Ritzmann (University of Reading, United Kingdom)
William Holderbaum (University of Reading, United Kingdom)
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Paul Wright (National Physical Laboratory, United Kingdom)
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Paolo Attilio Pegoraro (University of Cagliari, Italy)
Sara Sulis (University of Cagliari, Italy)
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Tian van Rooyen (Potchefstroom Campus of the North-West University, South Africa)
Johan Rens (Potchefstroom Campus of the North-West University, South Africa)
Jan Desmet (Ghent University, Belgium)
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Roberto Tinarelli (University of Bologna, Italy)
Leonardo Sandrolini (University of Bologna, Italy)
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G. Crotti (Istituto Nazionale di Ricerca Metrologia, Italy)
D. Giordano (Istituto Nazionale di Ricerca Metrologica, Italy)
M. Modarres (Dipartimento Energia del Politecnico di Torino, Italy)
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