2014 1IEEE International Workshop
on Applied Measurements for
Power Systems Proceedings

(AMPS 2014)

Aachen, Germany
24-26 September 2014

.C I E E E IEEE Catalog Number: CFP14AMS-POD
° ISBN: 978-1-4799-5644-9



TABLE OF CONTENTS

Wednesday, September 24, 2014 ............ e e e iii
Thursday, September 25, 2014 ... eeieeeeeeeeeeeeeeeassaneeeenennnnnnnnnassnsnssnnnssnnnnnnnnnsnnnnsnnnnnnn v
Friday, September 26, 2014............coo e vii
Mesage from the Chairpersons ... viii
IEEE AMPS 2014 OFQAnIZErsS........cooiiiiiiiiiiiiiie et e e e e e s s e s e e e e s e e e e s s ssmmnnnne ix

Wednesday, September 24, 2014

Where is the power of the IEEE 1459-20107 ......ccce i irrccs s rmss s s sess s s s essss s s s sm s s s snnss s rsnnssssessnnsnns 1
Johan Rens (Potchefstroom Campus of the North-West University, South Africa)
Tian van Rooyen (Potchefstroom Campus of the North-West University, South Africa)
Francois De Jager (Potchefstroom Campus of the North-West University, South Africa)

11:00 - 12:30
Characterization of Measurement Transducers

Non-Conventional Instrument Current Transformer Test set for

Lo [WESY dg = 1Y o o] o= o o 1= Y 7
Gabriella Crotti (Istituto Nazionale di Ricerca Metrologia, Italy)
Daniele Gallo (Department of Industrial and Information Engineering Second University of Naples,
Italy)
Domenico Giordano (Istituto Nazionale di Ricerca Metrologica, Italy)
Carmine Landi (Department of Industrial and Information Engineering Second University of Naples,
Italy)
Mario Luiso (Department of Industrial and Information Engineering Second University of Naples,
Italy)

Procedure for the Assessment of Metrological Characteristics of

Window-type Current Transformers in Three-Phase Power Systems...........cccceeeccciiiiiiirccceccccseeseeeenns 12
Lorenzo Peretto (University of Bologna, Italy)
Roberto Tinarelli (University of Bologna, Italy)

On-Field Instrument Transformers Calibration Using Optical

Current and Voltage Transformes ... n e 18
Josemir C. Santos (University of Sao Paulo, Brazil)
Antonio C. de Silos (University of Sao Paulo, Brazil)
Carlos G. S. Nascimento (Companhia de Eletricidade do Estado da Bahia (COELBA), Brazil)

14:00 - 15:30
Phasor Measurement Units |

The amended standard C37.118.1a and its implications for

frequency-tracking M-class Phasor Measurement Units (PMUS).........ccoeeiceiiiiiinriececccss e res s eeees 23
Andrew J. Roscoe (University of Strathclyde, United Kingdom)
Bill Dickerson (Arbiter Systems, USA)
Kenneth E. Martin (Electric Power Group, USA)



Compressive Sensing plus Taylor-Fourier Transform for Synchrophasor Estimation ........................ 29
Matteo Bertocco (University of Padova, Italy)
Guglielmo Frigo (University of Padova, ltaly)
Claudio Narduzzi (University of Padova, Italy)
Carlo Muscas (University of Cagliari, Italy)
Paolo Attilio Pegoraro (University of Cagliari, Italy)

A Real-Valued Taylor Weighted Least Squares Synchrophasor Estimator..............ccccoomiiimiciiiiiinnnneees 34
Daniel Belega (University Politehnica of Timisoara, Romania)
Dario Petri (University of Trento, Italy)

16:00 - 17:30
Voltage and Current Transducers

Offset Error reduction in Open Loop Hall Effect Current Sensors

Powered with Single Voltage Source ...........ccoo 40
Cheng Liu (ChenYang Technologies GmbH & Co. KG., Germany)
Ji-Gou Liu (ChenYang Technologies GmbH & Co. KG., Germany)

Simulation and Optimization of Conductor Structural Parameters
of Free-space Hall-Effect CUrrent SENSOr ...........co oo s e e s 46
Jianhai Qiu (ChenYang Technologies GmbH & Co. KG, Germany)
Ji-Gou Liu (ChenYang Technologies GmbH & Co. KG, Germany)
Quan Zhang (ChenYang Technologies GmbH & Co. KG, Germany)
Jianzhong Lin (University of Shanghai for Science and Technology, China)

Giant magnetoresistive based galvanically isolated voltage measurement.............ccccceeiiiiiiiiiiiinninnnnns 52
Fei Xie (Siemens AG, Germany)
Roland Weiss (Siemens AG, Germany)
Robert Weigel (Friedrich Alexander University Erlangen-Niirnberg, Germany)



Thursday, September 25, 2014

09:00 - 11:00
Phasor Measurement Units Il

An Enhanced Interpolated-Modulated Sliding DFT for High Reporting Rate PMUs.......................

Paolo Romano (Swiss Federal Institute of Technology of Lausanne (EPFL), Switzerland)
Mario Paolone (Swiss Federal Institute of Technology of Lausanne (EPFL), Switzerland)

Experimental Characterization of Dynamic Methods for Synchrophasor Measurements.............

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)

Sergio Toscani (Politecnico di Milano, Italy)

Adaptive Fault Location for Three-Terminal Lines Using Synchrophasors .......cccccccooovrmmiieennnnnnnnn.

A. H. AI-Mohammed (Saudi Electricity Company, Saudi Arabia)
M. A. Abido (King Fahd Univ. of Petroleum & Minerals, Saudi Arabia)

Optimal Placement of Phasor Measurement Units Considering

Communication Unavailability ...............oooiiiiiiiiiiiiiiiicresrr e

M. Anas Anees (Aligarh Muslim University, India)
Mohd Rihan (Aligarh Muslim University, India)

11:30 - 12:30
Measurements of Distorted Quantities

Detection and analysis of rapid voltage changes in power system networks ............ccccvveeennnnnnnn.

M. de Apraiz (University of Cantabria, Spain)

J. Barros (University of Cantabria, Spain)

R.1. Diego (University of Cantabria, Spain)

J.J. Gutiérrez (University of the Basque Country (UPV/EHU), Spain)
K. Redondo (University of the Basque Country (UPV/EHU), Spain)
I. Azcarate (University of the Basque Country (UPV/EHU), Spain)

Arc Fault Detection for AC Solid State Power Controllers.....c..cceiiiiiiiiiireiiesiessressresssesssesssesssesenns

Weilin Li (Northwestern Polytechnical University, China)
Meng Xie (Northwestern Polytechnical University, China)
Xiaobin Zhang (Northwestern Polytechnical University, China)
Yanjun Dong (Northwestern Polytechnical University, China)

14:00 - 15:30
Architectures for Monitoring of Modern Distribution Grids |

A platform for testing monitoring systems for the power distribution grid..........ccc..cccoiiiiiiinnnnnnnnn.

Abhinav Sadu (E.ON ERC at RWTH Aachen University, Germany)
Andrea Angioni (E.ON ERC at RWTH Aachen University, Germany)
Junqi Liu (E.ON ERC at RWTH Aachen University, Germany)
Ferdinanda Ponci (E.ON ERC at RWTH Aachen University, Germany)
Antonello Monti (E.ON ERC at RWTH Aachen University, Germany)



IEC 61850-based Logic Selectivity Scheme for the MV Distribution Network..........cccooeiiiiiiiiiiiiiiinnnnnn. 98
A. Dedé (A2A Reti Elettriche SpA, ltaly)
D. Della Giustina (A2A Reti Elettriche SpA, Italy)
F. Franzoni (A2A Reti Elettriche SpA, lItaly)
A. Pegoiani (A2A Reti Elettriche SpA, Italy)

An Interface Protection System with Power Line Communication
for Distributed Generators Remote CONtrol..........ooooiiiiiiiiii e e 103
Antonio Cataliotti (Universita di Palermo, lItaly)
Valentina Cosentino (Universita di Palermo, Italy)
Salvatore Guaiana (Universita di Palermo, lItaly)
Dario Di Cara (National Research Council (CNR), Italy)
Nicola Panzavecchia (National Research Council (CNR), Italy)
Giovanni Tiné (National Research Council (CNR), Italy)

16:00 - 17:30
Architectures for Monitoring of Modern Distribution Grids Il

Applicability of synchronised measurements in modern distribution grids. A discussion ............... 109
Mihaela Albu (Politehnica University of Bucharest, Romania)
Ana-Maria Dumitrescu (Politehnica University of Bucharest, Romania)

Design Considerations for Artificial Neural Network-based Estimators
in Monitoring of Distribution SyStems ..o i e 115
M. Ferdowsi (E.ON Energy Research Center - RWTH Aachen University, Germany)
B. Zargar (E.ON Energy Research Center - RWTH Aachen University, Germany)
F. Ponci (E.ON Energy Research Center - RWTH Aachen University, Germany)
A. Monti (E.ON Energy Research Center - RWTH Aachen University, Germany)

CCN-AMI: Performance Evaluation of Content-Centric Networking
Approach for Advanced Metering Infrastructure in Smart Grid ..., 121
Keping Yu (Waseda University, Japan)
Li Zhu (Waseda University, Japan)
Zheng Wen (Waseda University, Japan)
Arifuzzaman Mohammad (Waseda University, Japan)
Zhenyu Zhou (North China Electric Power University, China)
Takuro Sato (Waseda University, Japan)

Vi



Friday, September 26, 2014

09:00 - 10:30
Measurements on Power System Components

Traceability of Measurement Systems for the Assessment of
HVDC Converter EffiCIENCY ...... oo s s s s e e e nnnan 127
J. Meisner (Physikalisch-Technische Bundesanstalt (PTB), Germany)
E. Mohns (Physikalisch-Technische Bundesanstalt (PTB), Germany)
O. Binder (TU Braunschweig, Germany)
M. Kurrat (TU Braunschweig, Germany)

Fault Diagnosis of Star-Connected Auto-Transformer Based 24-Pulse Rectifier .........ccccccnnuciirnnnnes 132
Wei Wu (Northwestern Polytechnical University, China)
Xiaobin Zhang (Northwestern Polytechnical University, China)
Wenli Yao (Northwestern Polytechnical University, China)
Weilin Li (Northwestern Polytechnical University, China)

Testing of a Diagnostic Technique for a Single PEM Fuel Cell
Based 0N @ DC/DC CONVEIEN.......cccciiiiiiiiiiiiisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnsssssssnnnnnn 138
G. Dotelli (Politecnico di Milano, Italy)
R. Ferrero (Politenico di Milano, Italy)
P. Gallo Stampino (Politecnico di Milano, Italy)
S. Latorrata (Politecnico di Milano, Italy)
S. Toscani (Politecnico di Milano, Italy)

11:00 - 12:30
Measurements for Active Electric Grids

Uncertainty Sensitivity Analysis of WLS-based Grid State Estimators........cccccccceeeiiiimiiiiccccciiiiieeeeees 143
David Macii (DIl - University of Trento, Italy)
Grazia Barchi (DISI - University of Trento, Italy)
Dario Petri (DIl - University of Trento, Italy)

Demand Side Management Verification System for Electric Vehicles...........cccooeiiriniiiiiiiiiiiiiiiiiiinnn, 149
M. Ferdowsi (E. ON Energy Research Center - RWTH Aachen University, Germany)
A. Monti (E. ON Energy Research Center - RWTH Aachen University, Germany)
F. Ponci (E. ON Energy Research Center - RWTH Aachen University, Germany)
G. Fathi (Creative Data AG, Germany)

Flexible and Mobile Deployment of Synchronized Measurement
Systems for Active Distribution Grids ... 155
Mihail Popa (University Politehnica of Bucharest, Romania)
Mihai Calin (University Politehnica of Bucharest, Romania)
Ana Maria Dumitrescu (University Politehnica of Bucharest, Romania)
Sebastian Ciornei (Technical University "Gh. Asachi" of lasi, Romania)

AUTHOR INDEX ....coiiiiiiiiiimnnnnnnnnnnsnnnnsnnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 161

vii



Mesage from the Chairpersons

AMPS 2014, promoted by TC-39 of the IEEE Instrumentation and Measurement Society (Measurements in
Power Systems), is the 5™ edition of the IEEE International Workshop on Applied Measurements for Power
Systems. The workshop deals with all the aspects related to measurement applications in current power
systems and in future Smart Grids and has the main goal of encouraging discussion on these topics among
experts coming from academia, industry and utilities.

The continuous evolution of measurement applications in power grids stresses the need to develop new and
more performing measurement systems and to define innovative procedures to ensure the quality of the
measured data. As a consequence, in the previous four editions of the AMPS workshop, the subjects
around which the event was originally proposed, mainly represented by the design and characterization of
innovative transducers, the definition and measurements of nonsinusoidal quantities, the power quality
issues, etc., have been accompanied by new topics, like the ones related to the management of the electric
grids in the presence of renewable energy sources and to the wide diffusion of Phasor Measurement Units.
AMPS 2014 continues to follow this rapid evolution and is expected to represent a qualified forum for
providing contributions to the advancement of scientific and technical knowledge on these topics.

Welcome to AMPS 2014!
General Co-Chairs
Carlo Muscas (University of Cagliari, Italy)

Lorenzo Peretto (University of Bologna, Italy)

Technical Program Chair
Antonello Monti (E.ON Energy Research Center RWTH Aachen University, Germany)
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