NEIS Conference 2020 - 14. — 15.09.2020 in Hamburg

Table of Contents

Keynote

K

The multiDC Project: Research Towards a Holistic Integration of HVDC Links into

Large-Scale AC Power SyStems . ........oeieeeutoesnroosersnsossssossessssossnsosss 17
T. Weckesser!, G. Misyrisz, D. Obradovic?, A. Tosatto?, R. Eriksson?, M. Ghandhari’,

B. Bastin®, T. Van Cutsem®, S. Chatzivasileiadis?

"Danish Energy, Frederiksberg, Denmark; 2Technical University of Denmark, Kgs. Lyngby, Denmark
3KTH Royal Institute of Technology, Stockholm, Sweden; *Swedish National Grid, Sundbyberg,
Sweden; SUniversity of Li¢ge, Li¢ge, Belgium; °FNRS and University of Liége, Liége, Belgium

Oral Presentations

Session 1: Power Systems Planning and Operation
(Session Chair: Prof. Malcolm McCulloch)

1.1

1.2

1.3

1.4

Potential of EV Charging Stations for MV Grid Voltage Support .................. ..., 27
S. Briiske!, M. Langwasserl, J. Gotze?, X. Gaol, M. Liserre!
IKiel University, Kiel; 2Fraunhofer IFF, Magdeburg

Optimal Placement and Dimensioning of Reactive Power Sources to Maximize the Transfer
Capacity in Transmission Networks Maintaining Static Voltage Stability ................. 33
B. Sager, H. Vennegeerts, University of Duisburg-Essen, Duisburg

Exploration of Computational Intelligence Strategies for Increasing the Degree of Self-
Sufficiency of Mcrogrids . .....covviiniiiiiiiiiiiiitiiiiitneeneneeneencnecnennnns 39
S. Rédle!, J. Mast!, J. Gerlach!, O. Bringmann2

I Albstadt-Sigmaringen University, Albstadt; ZUniversity of Tiibingen, Tiibingen

Data Aggregation Impacts on Sizing of Battery Used for Peak Shaving ................... 47
L. L. Glérial, J. Badeda?, L. Viernstein!
ITechnical University Munich; 2ABO Wind AG, Wiesbaden

Session 2: Power Systems Modelling
(Session Chair: Dr. Tilman Weckesser)

2.1

2.2

Dynamic Modeling of Active Distribution Networks Using Cluster Analysis of Field
Measurement Data ... ... itiiiiiitiiiitiiiiiieieneneneneacscscscscncncncncncncnns 57
G. Mitrentsis, H. Lens, University of Stuttgart

Flexible Load Profile Generation Algorithm for an Incentive- and Time-Based Demand
Response Program .........ouiuiiiiiiiiiiiiiiiiienenenenenesenenescscascnscscncncnns 64
N. Mohseni, M. A. Shihab, J. Myrzik, University of Bremen



NEIS Conference 2020 - 14. — 15.09.2020 in Hamburg

2.3 Residential Load Modelling for Energy Application and Integration Studies in the Frame-
work of Smart Meter Gateways. .. ..o eveteeeetneeersoseesntsosesssssessnsossnssnsess
F. Heider, M. Plenz, D. Becker, D. Schulz, Helmut-Schmidt-University, Hamburg

2.4 A Grid Equivalent Based on Artificial Neural Networks in Power Systems with High
Penetration of Distributed Generation with Reactive Power Control .....................
Z. Liu!, N. Bornhorst!, S. Wende-von Berg!-2, M. Braun!-2
University of Kassel; 2Fraunhofer IEE, Kassel

Session 3: Converter Technology and Grid Operation
(Session Chair: Prof. Marco Liserre)

3.1 Asymmetric Overvoltage Protection Levels for DC/DC-Converters ..........coeeeeeeeess
F. Schork, R. Brocke, DEHN SE & Co KG, Neumarkt

3.2 Hybrid PLL Structure for Improvement of the Dynamic Performance of Grid-Connected
001 1 1) P
N. Schékel, A. Neufeld, L. Hofmann, Leibniz University Hannover

3.3 Potential of Modular Multilevel Converter Technology providing Synthetic Inertia and
AC Frequency Support for ACGrids .........vuiiitiiiieirntinreesnreesnrsssessnsonns
J. Porst, M. Richter, M. Biller, M. Luther, Friedrich-Alexander University Erlangen-Niirnberg,
Erlangen

3.4 Impacts and Analysis of an Unbalanced Grid on the DC-Link of a Grid Connected
Three-Phase Inverter and a Hybrid Storage System ..........cciitiiiiirniieenrencens
M. Steglich, L. Waterkamp, C. Rehtanz, Technical University Dortmund

Session 4: Power System Identification Methods
(Session Chair: Dr. Alpen Mirco)

4.1 A State Estimation Algorithm for the Monitoring of Distribution Grids in Absence of
Pseudo-Measurements .........c..o.ueiueieineeeeneeneeeeeeensecenssecnsossnsensnss
M. Pau, J. Dinkelbach, F. Ponci, A. Monti, RWTH Aachen University

4.2 Determination of a Frequency-Dependent Transformer Model through Grid Impedance
Measurements . ....ocuvetneineneeneneeneeeeeeensoeenseseasessosensassnssssnsensass
M. Meyer, F. Grumm, M. Plenz, D. Schulz, Helmut-Schmidt-University, Hamburg

4.3 Application of Artificial Intelligence in Power Grid State Analysis and Diagnosis .........
A. Winter!, M. Igell, P. Schegnerz,

University of Applied Sciences Saarland, Saarbriicken; 2Technical University Dresden

4.4 Pseudo-Worst-Case Forecast for Preventive Control in LV Smart Grids .................
R. Balouchi, M. Weisenstein, W. H. Wellssow, University of Kaiserlautern

10



NEIS Conference 2020 - 14. — 15.09.2020 in Hamburg

Poster Presentations

Poster Session 1

PS1.1

PS 1.2

PS 1.3

PS14

PS 1.5

PS 1.6

PS 1.7

PS1.8

PS 1.9

Investigation of Inventive Tuning Algorithm for the Realization of Digital Twins of
Inverter Model in Inverter-dominated Power Distribution Grid ..................... 143
X. Song, H. Cai, J. Kircheis, T. Jiang, S. Schlegel, D. Westermann, Technical University [lmenau

Development of an Operational Strategy for Hybrid Power Plants Consisting of Battery
Energy Storage System and Wind Farm to Enable Stacked Applications ............. 149
D. Witzke!-2, M. Wieland!, F. Alhaider!

Vattenfall Europe Innovation GmbH Hamburg; 2University of Applied Science, Hamburg

Bidirectional Charging Management — Developing a Measurement Concept for Pilot
Operation in GerMAaNY ... ...ttt teeeeeentoosnsossessssosssssssssssssssssasss 155
A. Ostermann!, M. Miiller!:2, S. Faller!

"Forschungsstelle fiir Energiewirtschaft e. V., Munich; 2Technical University of Munich

National 5G Energy Hub — A Future-Oriented Communication Architecture for

Electrical and Thermal Energy Systems ........ccciieieiirieernreecersosessnsenns 161
S. Krahmer, M. Knorr, S. Wiemann, E. Gasch, 1. Sychev, W. Kozak, J. Seifert, P. Schegner,
Technical University Dresden

Development of a Load Management Algorithm Using Nonlinear Programming (NLP)

for Optimum Integration of Electric-Mobility Solutions into Rural Off-Grid PV

D1 =) 111 P 167
A. Bugaje, M. Ehrenwirth, C. Trinkl, K. Bar, W. Zoérner, University of Applied Sciences
Ingolstadt

State Estimation in Low-Voltage Grids by Using Artificial Neural Networks in Consid-
eration of Optimal Micro Phasor Measurement Unit Placement ..................... 173
M. Kelker, K. Schulte, J. Haubrock, University of Applied Sciences Bielefeld

Anomaly Detection by Comparing Photovoltaic Systems with Machine Learning
Methods .. ovviiii ittt it ittt iieeneeeeneenenecocsscncsnsnacnsnnns 179
M. Benninger, M. Hofmann, M. Liebschner, University of Applied Sciences Aalen

Investigation of the Voltage Stability in the Integrated Energy System of Northern
GeITNANY .+ ot v vtvnteeontoeensonsosossossssosssssssessssosssssssessnsossnsssss 185
J.-P. Heckel, C. Becker, Hamburg University of Technology

Artificial Neural Networks to Predict the Node Voltages in a Low-Voltage Grid ....... 191
K. Schulte, M. Kelker, J. Haubrock, University of Applied Sciences Bielefeld

PS 1.10 Modular Experimental Plant for Industrial DC Grid with Controlled Electrical Drives . 197

S. Warkentin, J. Austermann, H. Borcherding, University of Applied Sciences and Arts
Ostwestfalen-Lippe

PS 1.11 Suitability of Simple Methods Based on the Standard IEC 60909-0 for the Calculation

of Three-Phase Short-Circuit Currents in Distribution Grids ....................... 203
B. Niersbach!, I. Ghourabi?, J. Hanson!,
ITechnical University of Darmstadt; 2Netze BW GmbH, Stuttgart

11



NEIS Conference 2020 - 14. — 15.09.2020 in Hamburg

PS 1.12 Investigation of Network Protection Coordination with Changed Reactive Power Flows

inthe Future Grid ......... ...ttt iiieerentoesnsescessnsossnsonss 209
S. Eichner, M. A. Arshad, R. Grab, Fraunhofer ISE, Freiburg

PS 1.13 Generation of Synthetic Distribution Grids for Sensitivity Studies on the Impact of

E-Mobility ...ovinintiiitiiiiiiniiiteeenteesessosessnsossnssssessnsossnsanss 215
J. M. Sprey, A. M. Jaschek, M. Wahl, A. Moser, RWTH Aachen University

Poster Session 2

PS 2.1

PS 2.2

PS 2.3

PS 24

PS 2.5

PS 2.6

PS 2.7

PS 2.8

PS 2.9

Model-based Optimization Process for the Automated Analysis, Evaluation and

Adjustment of Protection Coordination .............ciiiiiiiiiiiiinrnennrnnnens 221
M. Albert!, P. SchegnerZ, M. Igel?

IVSE Verteilnetz GmbH, Saarbriicken; 2Technical University Dresden;

3University of Applied Sciences Saarland, Saarbriicken

Approach of an Active Device Protection for Drive Inverters against Device Faults in

an Open Industrial DC Grid ...... ..ottt iiiiiirernesersosersnsossnsansns 227
S. Puls!, M. Ehlich!, H. Borcherding?

ILenze SE, Extertal; 20WL University of Applied Sciences and Arts, Lemgo

Investigation of the Critical Fault Clearing Time in HVDC-Systems on the Angle
Stability of Generators in the AC System Using Protection Zones .................... 232
F. Linke, H. Alhomsi, D. Westermann, Technical University [Imenau

Direct Harmonic Compensation for Grid-Connected DC/AC Converter .............. 237
P. Zacharias, A. Aganza-Torres, M. Miinch, University of Kassel

Electricity Theft Detection via Time Series Analysis of State Estimation Measurement
Residuals .....vuniniiiiiiii ittt ittt iitiitieeneneenensenensencneensanens 243
H. Ban!, M. Pau?, C. Pirak!, F. Ponci?, A. Monti?

IThe Sirindhorn International Thai-German Graduate School of Engineering, King Mongkut’s
University of Technology North Bangkok, Thailand; 2RWTH Aachen University

Reduction of Battery Energy Storage Degradation in Peak Shaving Operation through
Load Forecast Dependent Energy Management ..........coovveiureeeersoseeonsenss 249
N. Collath, S. Englberger, A. Jossen, H. Hesse, Technical University Munich

Using Prosumer Flexibility through a Direct Energy Market....................oo.. 255
S. Holzhauer!, F. Krebs!:2, A. Schoen!-2, M. Braun!-?
University of Kassel; 2Fraunhofer IEE, Kassel

A Strategy to Parameterize Q(U) Control to Enhance Voltage Stability Using a

Centralized Based Method ...........ciiiiiiiiiiiiiiiiiiiiiiiiiinenenenenenens 261
D. O. Ampofo!, A. Abdelsamad!, M. W. Asmah?, J. M. A. Myrzik!

'University of Bremen; 2Technical University Dortmund

Short-Circuit Behavior of a PEM Fuel Cell Stack under Various Operating Conditions . 267
M. Schumann, F. Grumm, C. Cosse, M. Plenz, D. Schulz, Helmut-Schmidt-University, Hamburg

PS 2.10 A new Approach for DC-link Stability Analysis of a Grid Connected Inverter, DC/DC-

Converters and a Hybrid Storage System ..........cciiiiiiieiireerernosersnsenss 274
M. Steglich, C. Lowe, C. Rehtanz, Technical University Dortmund

12



NEIS Conference 2020 - 14. — 15.09.2020 in Hamburg

PS 2.11 Methodology for Evaluation of unused Photovoltaic Rooftop Potentials based on real
Distribution Grid Data and georeferenced Solar and Land Registry Data ............. 280
M. Hofmann, T. Stetz, D. Riihl, H. Koch, S. Lechner, University of Applied Sciences, Gie3en

PS 2.12 Development of Synthetic Load Profiles of Companies in the Tertiary Sector in
GeITANY . ¢ ot v vt vtteeoneeesnsossesonsessnsossessnsessnsossssossassnsossnsasss 286
P. Mann, A. Selimaj, A. Moser, RWTH Aachen University

LSt Of AUTNOTS . ¢ v v vttt ittt ittt iiiteeeeeeeeeeeeeeeeeeeeeeeeeeeeessssssssnnnnnnnnans 293

13



