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Wednesday, September 27 

8:30 - 8:45 
Welcome Address 
Presenter: Dr. Philippe Richard (METAS Director), Guglielmo Frigo (Federal Institute of Metrology, Switzerland) 
Room: HB30 Juppiter 

8:45 - 10:50 
Voltage and Current Sensors 
Session Chair: Roberto Tinarelli (University of Bologna, Italy) 
Room: HB30 Juppiter 

8:45 
Evaluating varying burden when inductive current transformers are used for harmonic current measurements...1 
Ruan Murray (Hatch / North-West University, South Africa) 
Jan de Kock (North West University, South Africa)  

9:10 
Simplified Test Method for Harmonic Characterization of Rogowski Coils under Varying Temperatures...7 
Christian Betti (University of Bologna, Italy) 
Alessandro Mingotti (University of Bologna, Italy) 
Roberto Tinarelli (University of Bologna, Italy) 
Lorenzo Peretto (University of Bologna, Italy) 

9:35 
Development of a Low-Cost Three-Phase Current Generator for Testing Current Transformers...12  
Marco Faifer (Politecnico di Milano, Italy) 
Christian Laurano (Politecnico di Milano, Italy) 
Roberto Ottoboni (Politecnico di Milano, Italy) 
Sergio Toscani (Politecnico di Milano, Italy) 

10:00 
A Reference Measurement System for Calibration of High-voltage Transducers at frequencies up to 10 kHz...18 
Wei Yan (National Measurement Institute Australia, Australia) 
Imanka Dewayalage (University of Wollongong, Australia) 
Ilya Budovsky (National Measurement Institute Australia, Australia) 
Frederick Emms (National Measurement Institute Australia) 
Yi Li (National Measurement Institute Australia) 

10:25 
How Undesired Non-Idealities of the Input Signal Affect the Accuracy Evaluation of Instrument Transformers at Power Frequency...24 
Palma Sara Letizia (INRiM-Istituto Nazionale di Ricerca Metrologica, Italy) 
Gabriella Crotti (Istituto Nazionale di Ricerca Metrologia, Italy) 
Domenico Giordano (Istituto Nazionale di Ricerca Metrologica, Italy) 
Davide Signorino (INRIM-Istituto Nazionale di Ricerca Metrologica, Italy) 
Mario Luiso (University of Campania Luigi Vanvitelli, Italy) 
Claudio Iodice (University of Campania Luigi Vanvitelli, Italy) 
Paolo Mazza (Ricerca sul Sistema Energetico - RSE S.p.A., Italy) 
Daniele Palladini (Ricerca sul Sistema Energetico - RSE S.p.A., Italy) 

10:50 - 11:10 
Poster Session and Coffee Break 
Session Chair: Alessandro Mingotti (University of Bologna, Italy) 

A novel approach to automatically detect power quality disturbances based on dynamic pocket network...30 
Minjun He (Hunan University, China) 
Zhaosheng Teng (Hunan University, China) 
Alessandro Mingotti (University of Bologna, Italy) 
Qiu Tang (Hunan University, China) 
He Wen (Hunan University & College of Electrical and Information Engineering, China) 
Lorenzo Peretto (University of Bologna, Italy) 



Reference Measurement Systems for the Calibration of Instrument Transformers under Power Quality Phenomena and their Uncertainties...36 
Yeying Chen (National Metrology Institute of Germany (PTB), Germany) 
Enrico Mohns (Scientist, Germany) 
Alessandro Mingotti (University of Bologna, Italy) 
Gabriella Crotti (Istituto Nazionale di Ricerca Metrologia, Italy) 
Palma Sara Letizia (INRiM-Istituto Nazionale di Ricerca Metrologica, Italy) 
Robert Stiegler (Technische Universität Dresden, Germany) 
Hüseyin Çaycı (NATIONAL METROLOGY INSTITUTE & TUBITAK UME, Turkey) 
Burak Ayhan (UME, Turkey) 
Fabio Munoz (VSL, Dutch National Metrology Institute, The Netherlands) 

Cloud-Based PMUs for Real-Time Power System Monitoring: Theoretical and Experimental Analysis...42 
Chemseddine Allioua (University of Bologna, Italy) 
Guglielmo Frigo (Swiss Federal Institute of Metrology METAS, Switzerland) 
Alessandro Mingotti (University of Bologna, Italy) 
Roberto Tinarelli (University of Bologna, Italy) 
Lorenzo Peretto (University of Bologna, Italy) 

Synchronized Measurements for Monitoring Power Quality in DC Systems: A Proposal...48 
Michele Zanoni (RSE - Ricerca sul Sistema Energetico, Italy) 
Riccardo Chiumeo (RSE - Ricerca sul Sistema Energetico, Italy) 
Liliana Tenti (RSE - Ricerca sul Sistema Energetico, Italy) 
Christian Laurano (Politecnico di Milano, Italy) 
Sergio Toscani (Politecnico di Milano, Italy) 
Paolo Attilio Pegoraro (University of Cagliari, Italy) 

11:10 - 12:25 
Architectures for Power System Monitoring 
Session Chair: Sara Sulis (University of Cagliari, Italy) 
Room: HB30 Juppiter 

11:10 
Retrofitting Legacy Substation Monitoring Infrastructure to an Advanced Distribution Management System Employing Middleware: A Case Study...54 
Stefano Rinaldi (University of Brescia, Italy) 
Marco Pasetti (University of Brescia, Italy) 
Federico Broglio (University of Brescia, Italy) 
Davide Della Giustina (A2A Reti Elettriche SpA, Italy) 
Alessio Dedé (A2A Reti Elettriche Spa, Italy) 

11:35 
Open-source platform for integrating high-reporting rate information using FIWARE technology...60  
Radu Plamanescu (University Politehnica of Bucharest, Romania) 
Manuel Pitz (EON Energy Research Center - RWTH Aachen University, Germany) 
Marwa Maghnie (RWTH Aachen University, Aachen, Germany) 
Catalin Deaconescu (MicroDERLab Group, Romania) 
Grigore Stamatescu (University Politehnica of Bucharest, Romania) 
Dirk Müller (EON Energy Research Center - RWTH Aachen University, Germany) 
Antonello Monti (RWTH Aachen University & Institute for Automation of Complex Power Systems, Germany) 
Mihaela Albu (Politehnica University of Bucharest, Romania) 

12:00 
Optimized 5G Communication Infrastructure for PMU-Based Distributed Measurement Systems...66  
Alberto Morato (IEIIT-CNR, Italy) 
Guglielmo Frigo (Swiss Federal Institute of Metrology METAS, Switzerland) 
Federico Tramarin (University of Modena and Reggio Emilia, Italy) 

12:25 - 13:30 
Lunch 
Room: Dining Hall 

13:30 - 13:55 
Patron Presentation 
Room: HB30 Juppiter 



13:55 - 15:10 
Machine Learning and Artificial Intelligence for Power System Measurements 
Session Chair: Carlo Muscas (University of Cagliari, Italy) 
Room: HB30 Juppiter 

13:55 
Comparison Between the Machine Learning and the Statistical Approach to the Forecasting of Voltage, Current, and Frequency...72 
Virginia Negri (University of Bologna, Italy) 
Alessandro Mingotti (University of Bologna, Italy) 
Roberto Tinarelli (University of Bologna, Italy) 
Lorenzo Peretto (University of Bologna, Italy) 

14:20 
Synthetic-to-Real Dataset Transfer Learning for Non-Intrusive Load Monitoring...78 
Pengfei Hao (Hunan University, China) 
Liang Zhu (Jiangxi Power Grid Corporation, China) 
Zhongzong Yan (Hunan University, China) 
Yingqi Huang (Hunan University, China) 
Yiwei Lei (Hunan University, China) 
He Wen (Hunan University & College of Electrical and Information Engineering, China) 

14: 5 
Novel Algorithms for Filtering and Event Detection in Non-Intrusive Load Monitoring...84 
Sina Ronaghi (Politecnico di Milano, Italy) 
Alessandro M Ferrero (Politecnico di Milano, Italy) 
Simona Salicone (Politecnico di Milano, Italy) 
Harsha Vardhana Jetti (Politecnico di Milano, Italy) 

15:10 - 15:30 
Poster Session and Break 
Room: HB30 Juppiter 

15:30 - 17:10 
Power System Monitoring 
Session Chair: Johan Rens (North West University, South Africa) 
Room: HB30 Juppiter 

15:30 
Reproducibility of network impedance measurements using single-frequency and broadband signal injection...90 
Fredrick M Mwaniki (Stellenbosch University, South Africa) 
Morteza Pourarab (Technische Universitaet Dresden, Germany) 
Robert Stiegler (Technische Universität Dresden, Germany) 
Jan Meyer (TUD Dresden University of Technology, Germany) 
Dominique Roggo (HES-SO Valais-Wallis, Switzerland) 
Blaise Evéquoz (HES-SO Valais-Wallis, Switzerland) 

15:55 
Detection of distorted excitation voltage of power transformers using vibration measurements...96 
Dennis Albert (OMICRON, Austria & Graz University of Technology, Austria) 
Klaus Roppert (Graz University of Technology, Austria) 
Andre Würde (RWTH Aachen University, Germany) 
Christoph Engelen (OMICRON, Austria) 
Robert Schürhuber (Graz University of Technology, Austria) 
Albert Moser (IAEW, RWTH Aachen, Germany) 

16:20 
Revenue Metrics Ability to Correctly Register Bidirectional Active Energy Flows in Active Distribution Networks...102 
Jan Klusacek and Jiri Drapela (Brno University of Technology, Czech Republic) 
Roberto Langella (University of Campania - Luigi Vanvitelli, Italy) 
Jan Meyer (TUD Dresden University of Technology, Germany) 

16:45 
Battery energy storage: an automated system for the simulation of real cycles in domestic renewable 
applications...108 
Ludovica Apa (Sapienza, University of Rome, Italy) 
Livio D'Alvia (Sapienza University of Rome, Italy) 
Zaccaria Del Prete (SAPIENZA University of Rome, Italy) 
Emanuele Rizzuto (Sapienza University of Rome, Italy) 

20:00 
Social Dinner: Cinématte 
Wasserwerkgasse 7, 3011 Bern 



Thursday, September 28 

8:45 - 10:50 
Power Quality Measurements 
Session Chair: Juan José González de la Rosa (University of Cadiz, Spain) 
Room: HB30 Juppiter 

8:45 
Power Quality Assessment with Commercial Microcontroller Devices. Repeatability Measurements of On-Board Harmonic Analysis...114 
Giovanni Artale (Università di Palermo, Italy) 
Antonio Cataliotti (Università degli Studi di Palermo, Italy) 
Lionel Cimaz (STMicroelectronics, France) 
Valentina Cosentino (University of Palermo, Italy) 
Dario Di Cara (National Research Council, Italy) 
Vito Ditta (Università degli Studi di Palermo, Italy) 
Nunzio Di Paola (STMicroelectronics, Italy) 
Salvatore Guaiana (National Research Council, Italy) 
Nicola Panzavecchia (National Research Council, Italy) 
Marilena Sambataro (STMicroelectronics, Italy) 
Giovanni Tinè (CNR-INM, Italy & PALERMO UNIT, Italy) 

9:10 
Analysis of Requirements for a Measurement Method to Assess Conducted Disturbances in the 2-500 kHz Band...120 
Alexander Gallarreta (University of the Basque Country, Spain) 
Stefano Lodetti (National Physical Laboratory United Kingdom (Great Britain)) 
Peter Davis (National Physical Laboratory United Kingdom (Great Britain)) 
Jon González-Ramos (University of the Basque Country, Spain) 
Igor Fernandez (University of the Basque Country, Spain) 
David de la Vega (University of the Basque Country (UPV/EHU), Spain) 
Itziar Angulo (University of the Basque Country UPV EHU, Spain) 
Amaia Arrinda (University of the Basque Country, Spain) 

9:35 
Performance analysis based on real-field data of a method for locating the source of voltage dips...126 
Paolo Castello (University of Cagliari, Italy) 
Carlo Muscas (University of Cagliari, Italy) 
Davide Sitzia (University of Cagliari, Italy) 
Sara Sulis (University of Cagliari, Italy) 
Johan Rens (North West University, South Africa) 

10:00 
Characterization of Voltage Transformers for MV Applications up to 150 kHz - A Preliminary Study...131 
Gabriella Crotti (Istituto Nazionale di Ricerca Metrologia, Italy) 
Giovanni D'Avanzo (Ricerca Sul Sistema Energetico - RSE S.p.A., Italy) 
Antonio Delle Femine (University of Campania Luigi Vanvitelli, Italy) 
Daniele Gallo (University of Campania Luigi Vanvitelli, Italy) 
Domenico Giordano (Istituto Nazionale di Ricerca Metrologica, Italy) 
Claudio Iodice (University of Campania Luigi Vanvitelli, Italy) 
Carmine Landi (University of Campania Luigi Vanvitelli, Italy) 
Palma Sara Letizia (INRiM-Istituto Nazionale di Ricerca Metrologica, Italy) 
Mario Luiso (University of Campania Luigi Vanvitelli, Italy) 
Paolo Mazza (Ricerca sul Sistema Energetico - RSE S.p.A., Italy) 

10:25 
Is Reactive Power a Zero-Quantity?...136 
Trevor Gaunt (University of Cape Town, South Africa) 
Pitambar Jankee (University of Cape Town, South Africa) 

10:50 - 11:10 
Poster Session and Coffee Break 
Room: HB30 Juppiter 



11:10 - 12:25 
Measurement Data Analytics 
Session Chair: David Macii (University of Trento, Italy) 
Room: HB30 Juppiter 

11:10 
Leveraging Anomaly Detection and AutoML for Modelling Residential Measurement Power Traces...142 
Grigore Stamatescu (Politehnica University of Bucharest, Romania) 
Radu Plamanescu (Politehnica University of Bucharest, Romania) 
Mihaela Albu (Politehnica University of Bucharest, Romania) 

11:35 
Continuous and non-intrusive energy monitoring challenge: smart choices in difficult situations...147 
Olivia Florencias-Oliveros (University of Cadiz, Spain) 
Juan José González de la Rosa (University of Cadiz, Spain) 

12:00 
Fault-Tolerant Implementation of the SMU with Bad-Data Detection Applied to PMU Values...153 
Cesar Andres Cazal (RWTH Aachen University & Institute for Automation of Complex Power Systems, Germany) 
Roua Hamila (RWTH Aachen University, Germany) 
Manuel Pitz (EON Energy Research Center - RWTH Aachen University, Germany) 
Ferdinanda Ponci (RWTH Aachen University, Germany) 
Antonello Monti (RWTH Aachen University & Institute for Automation of Complex Power Systems, Germany) 

12:25 - 13:30 
Lunch 
Room: Dining Hall 

13:30 - 15:10 
Measurements on DC Power Systems 
Session Chair: Mario Luiso (University of Campania Luigi Vanvitelli, Italy) 
Room: HB30 Juppiter 

13:30 
Setup for testing energy meters with disturbed DC signals occurring in DC charging stations...159 
Michael Blaz (Physikalisch Technische Bundesanstalt, Germany) 
Jannes Langemann (Physikalisch Technische Bundesanstalt, Germany) 
Christoph Leicht (Physikalisch Technische Bundesanstalt, Germany) 
Matthias Schmidt (Physikalisch Technische Bundesanstalt, Germany) 

13:55 
Fiber optic current sensor prototype for low DC measurements in the power grid...165    
Johannes Mandl (Graz University of Technology, Austria) 
Philipp Trampitsch (Graz University of Technology, Austria) 
Philipp Schachinger (Graz University of Technology, Austria) 
Dennis Albert (Graz University of Technology, Austria) 
Reinhard Klambauer (Graz University of Technology, Austria) 
Alexander Bergmann (Graz University of Technology, Austria) 

14:20 
Setup for the calibration of current measuring systems under DC signals affected by ripple...171 
Antonio Delle Femine (University of Campania Luigi Vanvitelli, Italy) 
Daniele Gallo (University of Campania Luigi Vanvitelli, Italy) 
Domenico Giordano (Istituto Nazionale di Ricerca Metrologica (INRIM), Italy) 
Davide Signorino (Istituto Nazionale di Ricerca Metrologica (INRIM), Italy) 

14:45 - 15:10 
Coffee Break 
Room: Dining Hall 

15:10 - 15:30 
Poster Session 
Room: HB30 Juppiter 



15:30 - 17:10 
Phasor Measurement Units 
Session Chair: Guglielmo Frigo (Swiss Federal Institute of Metrology METAS, Switzerland) 
Room: HB30 Juppiter 

15:30 
Narrowband Interferers Cancellation versus Estimation: Impact on Synchrophasor Measurement...177 
Xuansheng Shan (Hunan University, China) 
David Macii (University of Trento, Italy) 
He Wen (Hunan University & College of Electrical and Information Engineering, China) 
Dario Petri (University of Trento, Italy) 

15:55 
Enhanced Step Location in the Magnitude and Phase of an AC Signal via Polynomial Approximation Total Variation (PATV) Filtering...183 
Marcelo Britto Martins (Inmetro, Brazil) 
Paulo Antonio Andrade Esquef (LNCC, Brazil) 
Renata Vasconcellos (Laboratoire National de Métrologie et d'Essais, France) 

16:20 
Improving Step Performance of PMU Algorithms: Left and Right Taylor-Fourier Expansions...189 
Guglielmo Frigo (Swiss Federal Institute of Metrology METAS, Switzerland) 
Giacomo Gallus (University of Cagliari, Italy) 
Paolo Attilio Pegoraro (University of Cagliari, Italy) 
Sergio Toscani (Politecnico di Milano, Italy) 

16:45 
Improving the PMU Standard...195 
Harold Kirkham (DRM Associates) 
Jan-Philipp Kitzig (Ingenieurbüro Kitzig, Germany) 
David Laverty (Queen's University Belfast, United Kingdom (Great Britain)) 
Artis Riepnieks (Pacific Northwest National Laboratory, USA) 
Dani Strickland (Loughborough University, Italy) 
Rod White (New Zealand) 



Friday, September 29 

8:45 - 10:25 
State Estimation 
Session Chair:  (University of , Italy) 
Room: HB30 Juppiter 

8:45 
Optimal Meter Placement for Distribution System State Estimation: A Global Sensitivity Analysis-based Framework...201 
Mirko Ginocchi (RWTH Aachen University, Germany) 
David Pacheco (RWTH Aachen University, Germany) 
Marco Pau (Fraunhofer Institute for Energy Economics and Energy System Technology, Germany) 
Ferdinanda Ponci (RWTH Aachen University, Germany) 
Antonello Monti (RWTH Aachen University, Germany) 

9:10 
Linear Distribution System State Estimation by Hybrid Synchronized/Unsynchronized Measurements...207 
Amin Nassaj (University of Leeds, United Kingdom (Great Britain)) 
Amir Abiri Jahromi (University of Leeds, United Kingdom (Great Britain)) 
Kang Li (University of Leeds, United Kingdom (Great Britain)) 
Vladimir Terzija (Newcastle University, United Kingdom (Great Britain)) 
Sadegh Azizi (Leeds University, United Kingdom (Great Britain)) 

9:35 
Fault Identification in Three-Phase Distribution Networks Improved by Line Parameter Estimation...213 
Paolo Attilio Pegoraro (University of Cagliari, Italy) 
Carlo Sitzia (University of Cagliari, Italy) 
Antonio Vincenzo Solinas (University of Cagliari, Italy) 
Sara Sulis (University of Cagliari, Italy) 
Daniele Carta (Forschungszentrum Jülich, Germany) 
Andrea Benigni (Forschungszentrum Jülich, Germany) 

10:00 
Dynamic Phasor Based Dynamic State Estimation for Converter-Driven Grids...219 
Priyanka Arkalgud Ganeshamurthy (RWTH Aachen University, Germany) 
Sriram Karthik Gurumurthy (RWTH Aachen University, Germany) 
Ferdinanda Ponci (RWTH Aachen University, Germany) 
Antonello Monti (RWTH Aachen University, Germany) 

10:25 - 10:45 
Poster Session and Coffee Break 
Room: HB30 Juppiter 

10:45 - 12:25 
Signal Processing for Power System Measurements 
Session Chair: Sergio Toscani (Politecnico di Milano, Italy) 
Room: HB30 Juppiter 

10:45 
Steady-state Phasor Measurement by Means of a Linearized Multiharmonic Sine-Fit Algorithm...225 
Daniel Belega (University of Timisoara, Romania) 
Dario Petri (University of Trento, Italy) 

11:10 
Analysis of Different Methods to Measure Average Active Power with Volatile Frequency...231 
Gerd Bumiller (University of Applied Sciences Ruhr West, Germany) 
Hans Peter Maier (University of Applied Sciences Ruhr West, Germany) 

11:35 
A novel method for accurate estimation of the point-on-wave of inception and recovery of voltage dips...237 
Julio Barros (University of Cantabria, Spain) 
Matilde Apraiz (University of Cantabria, Spain) 
Ramón I. Diego (University of Cantabria, Spain) 

12:00 
Implementation of Adaptive Taylor-Fourier Filters On a Real-Time Industrial Controller: Feasibility and Latency Analysis...242 
Marco Agustoni (Swiss Federal Institute of Metrology METAS, Switzerland) 
Guglielmo Frigo (Swiss Federal Institute of Metrology METAS, Switzerland) 



12:25 - 12:45 
Closing Ceremony 
Room: HB30 Juppiter 




