
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-1524-5 

CIRED 2024 Vienna Workshop 

Vienna, Austria 
19-20 June 2024 

Volume 1 of 2 

 
 

IET Conference Publications 876 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2024) by the Institution of Engineering and Technology 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2025) 

  

For permission requests, please contact the Institution of Engineering and Technology 

at the address below. 

  

Institution of Engineering and Technology 

Futures Place, Kings Way 

Stevenage, Hertfordshire 

U.K. SG1 2UA 

United Kingdom 

 

 

Phone:   +44 (0)1438 313311 

 

www.theiet.org 

 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

VOLUME 1 

Electric Mobility: Analyzing the Role of Battery Swap Stations in Addressing Range Anxiety and 

Grid Impact........................................................................................................................................................... 1 

Sofia Borgosano, Daniele Martini, Michela Longo 

Coordinated Control Schemes for Improved DER Hosting Capacity and Flexibility Provision .......................... 5 

Hannu Laaksonen, Hosna Khajeh, Nikos Hatziargyriou 

Technology for Robust, Low-Latency Frequency and Phasor Estimation and Evaluation with a Real 

HV Short-Circuit Event ...................................................................................................................................... 13 

Gerd Bumiller 

Stability of Future Low-Inertia Power Systems with Different Grid-Forming Control Schemes ...................... 20 

Hannu Laaksonen 

Application of Artificial Intelligence for the Thermal Rating of a High Voltage Cable System ........................ 28 

Florian Ainhirn 

The Impact of Increased Information Content on Electricity Load Forecasting................................................. 33 

Anna Vocke, Shari Alt, Thomas Bleistein, Victoria Schorr, Celina Koelsch, Dirk Werth 

The Impact of Inhabitant Traits and House Types on the Electricity Load Forecasting of Private 

Households ......................................................................................................................................................... 39 

Anna Vocke, Thomas Bleistein, Shari Alt, Victoria Schorr, Celina Koelsch, Dirk Werth 

Advancing Low Voltage Resilience: Innovations in Hosting Capacity Testing.................................................. 46 

Inaki Orue, Santiago Gutierrez, Miren De La Cruz, Jon Aguirre, Juan A. Sanchez 

PARMENIDES – Ideal Voltage Sensory Placement for Battery Storage Operation Optimization .................... 51 

David Fellner, Mark Stefan, Bharath-Varsh Rao, Sarah Reisenbauer, Maria Aigner, Gregor 

Taljan 

Using State Estimation Voltage Limitation as Indicator for Renewable Generation Curtailment ...................... 55 

Sreten Davidov, Daniela Maksimoviæ, Tomaž Dolenc 

Towards Pragmatic Interoperability: A Conceptual Framework for an Energy IoT Platform in the 

German Energy Sector........................................................................................................................................ 59 

Alexandra Karmann, Maximilian Kilthau, Christian Derksen, Florian Strobel, Lukas 

Bittermann, Kamil Korotkiewicz, Jonas Ostmeyer, Alexander Fay 

Increasing the RES Hosting Capacity of the Cyprus Distribution System ......................................................... 67 

Phivos Therapontos, Rafail Konstantinou, Charalambos A. Charalambous, Petros Aristidou 

Decision Support for System Operators by Inertia Monitoring .......................................................................... 71 

Jessica Stephan, Carsten Heising, Markus Mirz, Stefan Dalhues, Nora Philippi, Tobias 

Pletzer 

Enabling the Future: Digitalizing Low Voltage Networks and Enhancing Hosting Capacity Through 

Digital Twin ........................................................................................................................................................ 76 

Xabier Aldecoa, Haritz Zubia, Angel Giménez, Imanol López 



User Survey on V2G and V2H Acceptance – Motivators and Future Implications ............................................ 80 

Toni Simolin, Lauri Solja, Pertti Alasuutari, Pertti Järventausta, Heikki Liimatainen 

Windows to Reduced Leakage and Interference Without Any Influence on Harmonic Components 

of Phasor and Power Flow Measurements .......................................................................................................... 84 

Gerd Bumiller 

Combined Modelling of Different Electric Vehicle Fleets for Estimation of Grid Impact and 

Flexibility Potential ............................................................................................................................................ 91 

Nelly-Lee Fischer, Kathrin Walz, Krzysztof Rudion 

Comparative Techno-Economic Analysis of Distribution Network Reinforcement and LEC 

Flexibility for Overvoltage Regulation ............................................................................................................... 96 

Rubi Rana, Eivind Gramme 

Probabilistic Assessment of Network Hosting Capacity .................................................................................. 100 

Athanasios-Rafail Lagos, Andreas Gatos, Nikos Hatziargyriou, Hannu Laaksonen 

Demand Flexibility to Support Probabilistic Load Forecasting Concerns in Residential Scenarios ................ 105 

María C. Ruiz-Abellón, Luis A. Fernández-Jiménez, Antonio Guillamón, Antonio Gabaldón 

Determination of the Line Parameters of Electrical Distribution Grids Based on Smart Meter Data .............. 109 

Franziska Tischbein, Leopold F. Von Fürstenberg, Luis Böttcher, Andreas Ulbig 

Research on Distributed PV Consumption Control Method .............................................................................. 115 

Ge Liang, Gao Zhuo, Zhao Fengqing, Song Xiaozhou 

The Role of Demand-Side Flexibility in Harmonics-Considered Dynamic Hosting Capacity ........................ 121 

Tomislav Antiæ, Tomislav Capuder 

Electric Vehicle Charging Stations Support in Unintentionally Islanded Distribution System ........................ 125 

Stanislav Macejko, Jan Koudelka, Karel Maslo, Branislav Batora, Petr Toman, Tomas Haba 

Hosting Capacity in the Croatian Regulatory Environment ............................................................................. 129 

Tomislav Antiæ, Tomislav Capuder 

Enhancing the Reliability and Power Quality in Burundian Power Distribution Network: Sharing an 

Experience ........................................................................................................................................................ 133 

Pravinchandra Mehta, Martin Ndayizeye, Faustin Sabukiza 

Hosting Capacity of Meshed Distribution Grids with and Without Smart Solutions ....................................... 138 

Mahsa Azarnia, Math Bollen, Peter Haigh, Fatemeh Katal, Rashmika Kudahetti, Milad 

Mousavi, Zunaira Nazir, Taís Tavares De Oliveira, Cecilia Wallmark, Per Westerlund, Jin 

Zhong 

Network Planning Strategies to Enable 100% Renewable Energy ................................................................... 142 

Mark Hibbert, Edward Burstinghaus, Jiannan Liu 

Monitoring and Control of DER using AMI Equipment SMGW and Smart Meter ......................................... 147 

Yong I. Cho 

Quantifying the Impact of Day-Ahead Renewable Forecasts on DER Hosting Capacity Estimation .............. 150 

Hosna Khajeh, Sahar Seyyedeh-Barhagh, Hannu Laaksonen 



Dynamic Zonal Flexibility Markets for Congestion Management: Optimising Distribution Grid 

Capacity ............................................................................................................................................................ 155 

Victor S. Aasvær, Anders S. Ryssdal, Pedro C. Del Granado, Asgeir Tomasgard, Selina 

Kerscher 

Optimising Grid Planning in Paris: The Challenge of Long-Term Forecasting Electricity Demand 

on a Very Local Scale ....................................................................................................................................... 172 

Isabelle Parent, Amaury Bastrenta, Nicolas Perrin 

Impact of Energy Communities of Prosumagers on Quality of Service in Distribution Network .................... 176 

Giovanni Brusco, Daniele Menniti, Anna Pinnarelli, Nicola Sorrentino, Pasquale Vizza, 

Francesco Dura, Claudio Alberti 

Impact of Dynamic Operating Envelopes on Distribution Network Hosting Capacity for Electric 

Vehicles ............................................................................................................................................................ 180 

Hossein Fani, M. Umar Hashmi, Emilio J. Palacios-Garcia, Geert Deconinck 

Analysing the Interaction of Expansion Decisions by End Customers and Grid Development in the 

Context of a Municipal Energy System ............................................................................................................ 186 

Paul M. Röhrig, Nancy Radermacher, Luis Böttcher, Andreas Ulbig 

The DSO’s Online Service for Customers to Enable Efficient Use of Capacity with an Electricity 

Connection – Case Helen DSO ........................................................................................................................ 191 

Minna Ollila, Antti Raassina 

Unbalance and Voltage Maintenance Control with BESS: Laboratory Investigations for Low-

Voltage Grids .................................................................................................................................................... 195 

Cornelius Biedermann, Yannic Cullmann, Bernd Engel 

Methodology to Increase Hosting Capacity Through Voltage Control of Distribution Network 

Based on Technical Requirements of Smart Inverter ....................................................................................... 203 

Dong-Yeong Gwon, Yun-Hyuk Choi, Jung-Sung Park, Jun-Bo Sim 

Evaluating the Trade-Off Between Grid Expansion and Flexibility Usage in Electrical Distribution 

Grids ................................................................................................................................................................. 207 

Felix Gaumnitz, Florian Klein-Helmkamp, Maxim Müllender, David Riemenschneider, Jan M. 

Specht, Andreas Ulbig 

Optimizing Smart Grid Hosting Capacity: Lessons from IEC 61850 Substation Maintenance and 

Documentation Validation ................................................................................................................................ 213 

Anders Karlsson, Andrea Bonetti 

20 Years of Hosting Capacity Studies, 2004 – 2024 ......................................................................................... 217 

Math Bollen, Tais T. De Oliveira, Nicholas Etherden, Sharmistha Bhattacharyya, Shay 

Bahramirad 

Multiport Converter Design and Optimal Location in Distribution Grids ........................................................ 221 

Paula Muñoz-Peña, Marc Cheah-Mane, Eduardo Prieto-Araujo, Oriol Gomis-Bellmunt 

Inverter-Based Resource Models for Dynamic Stability Studies ..................................................................... 226 

Karel Máslo, Juan D. Rios-Peñaloza, Alberto Borghetti 

The Impact of a Battery Energy Storage System in Terceira Island, Azores .................................................... 232 

Sérgio S. Pacheco, Rita I. C. Tavares, João A. T. Aleixo, David L. Luís, José M. P. Damásio, 

Benjamin J. Braun, Marolo R. L. Silva, Carlos R. M. Oliveira 



Grid Technologies to Increase the Capacity of Unbalanced Low-Voltage Networks: A Model-Based 

Approach to Unlock Flexible Resources Management and Increase PV Penetration ...................................... 239 

Rubén Carmona-Pardo, Rafael Morán-Corbacho, Álvaro Rodríguez-Del-Nozal, Esther 

Romero-Ramos 

Dynamic DSO Network Development and Planning - Integrated Decision Support in the Face of 

Uncertainty ....................................................................................................................................................... 246 

Christoph Engels, Emanuel Mameghani, Lars Jendernalik, Erik Hauptmeier, Robin Schiwek, 

Dominique Giavarra, Andreas Maier 

A Business Model or a Tariffing Issue? Peak Shaving in Local Distribution Grids Through Electric 

Vehicle Fleets ................................................................................................................................................... 251 

Guntram Preßmair, Jakob Papouschek, Roberto Rocchetta 

Research and Application of Koopman-Based Local Voltage Control of DG in Distribution 

Network ............................................................................................................................................................ 255 

Jingrong Su, Haoran Ji, Hao Yu, Jinli Zhao, Guanyu Song, Peng Li, Chengshan Wang 

Improving Distribution System State Estimation: Novel Metadata Driven Approach for Pseudo 

Measurement Generation .................................................................................................................................. 259 

Sebastian Storch, Daniel Fendt, Michael Finkel, Martin Uhrig, Michael Kreißl, Lothar 

Behringer 

Phase Balancing to Increase LV Network Headroom: Phase Switch System Trial .......................................... 265 

Martin Caton, Peter Lang, Peter Crossley, Martin Ade-Hall 

Towards a Successful Implementation of Advanced Distribution Management Systems (ADMS) for 

Grid Modernisation .......................................................................................................................................... 271 

Marellie Akoury-Shima, Frank Jacobs 

Concept of a Device for Universal Manipulation of Charging Processes of Electric Vehicles to 

Increase Distribution System Hosting Capacity ............................................................................................... 275 

Nils A. Müller, Gian-Luca Di Modica, Julia Gartner, Bernd Engel 

Flexibility: Bridging the Gap Between Planning and Market .......................................................................... 280 

Inês Roça, Luís M. Coelho, Rui M. Bento, João Rafael, Pedro Carvalho, Jorge Sousa 

Extension in Load Capacity Thank to Real-Time Monitoring of Grid Components ........................................ 284 

Yuri Corti, Victor D. B. Borno, Marco Testa, Carmelo Zuccarotto, Stefano Melzi, Marco Riva 

E-REDES Pioneer Solution for DSO Observability and Control to Manage Client-Side Flexibility .............. 289 

António Eliseu, Miguel Veríssimo, Miguel Louro, Rui Pena, Bruno E. Santo, Sérgio R. Pinto, 

Emanuel Miranda, Pedro Piçarra, Marco Silva 

Modeling and Application of a Load Management System for Controllable Appliances for Low-

Voltage Network Planning ................................................................................................................................ 293 

Felix Talmond, Christoph Becker, Markus Zdrallek, Steffen Hetzel, Ulrik Dietzler 

Impact of Internal and Network-Side Demand Factors in Network-Serving Load Management 

Systems ............................................................................................................................................................. 298 

Christoph Becker, Felix Talmond, Patrick Wintzek, Markus Zdrallek, Daniel Heuberger 

Analyzing Impact of Capacitive Reactive Power Flows at T-D Interfaces ....................................................... 303 

Akhtar H. Javed, Phuong H. Nguyen, Johan Morren, J. G. Slootweg 



OPF-Based Determination of Hosting Capacity for Wind Power Generation in High-Voltage 

Distribution Grids ............................................................................................................................................. 307 

Simon Braun, Franca Lohse, Steffen Kortmann, Andreas Ulbig 

Adaptive Network Partitioning and Aggregation in Response to Operational Variabilities in 

Distribution Network ........................................................................................................................................ 312 

Huaxi Yu, Ying Wang, Xianyong Xiao, Shunyi Li, Yunzhu Chen 

Evaluation of the Flexibility Provision Behaviour of Different Charging Strategies for Electric 

Vehicles ............................................................................................................................................................ 316 

Henrik Wissel, Sharon Müller, Krzysztof Rudion 

Electric Vehicles in an Alpine Distribution Grid: Impact Assessment and Mitigation Through Smart 

Charging ........................................................................................................................................................... 320 

Mattia Secchi, Grazia Barchi, Diego Viesi, Alberto Bertaso, David Moser 

Electric Vehicle Charging Energy Management for Voltage Control in Low-Voltage Distribution 

Networks .......................................................................................................................................................... 325 

Edmund Widl, Anaïs Walle 

Assessment of the Influence of Renewable Energy Communities on Future Scenarios of the 

Distribution Grid .............................................................................................................................................. 329 

Gunther Eibl, Dejan Radovanovic, David Reihs, Rudolf Kapeller, Mark Stefan, Johannes 

Reichl 

The Development of Local Electricity Markets for Flexibility Services: The Case of Milan 

Congestion Management .................................................................................................................................. 333 

Alberto Vannoni, Carmine Rodio, Riccardo Lazzari, Edoardo Corsetti, Alessandro Cirocco, 

Luigi Sandrini 

Rapid Deployment of Capacity and Energy Management Systems ................................................................. 337 

Michael H. Spiegel, Clemens Korner, Denis Vettoretti, Johannes Kathan, Mark Stefan 

Adaptability of Models and Resilience of Electricity Forecasts on Enedis’ Distribution Network in 

Response to New Phenomena and Changing Behaviours Regarding Energy Consumption ............................ 342 

Gilles Cordier, Alexandre Benmessaoud, My-An Nguyen, Pierre Leplatois, Mélina Benahmed, 

Galaad Leconte, Christophe Chaussin, Abdelmoughit Lahssini, Axelle Cousinou, Florian 

Labarrière, Raphaël Teboul 

Methods and Techniques Used to Produce Electricity Forecasts on Enedis’ Distribution Network at 

a Finer Grid than the HV/MV Substation ......................................................................................................... 347 

Gilles Cordier, Alexandre Benmessaoud, My-An Nguyen, Pierre Leplatois, Mélina Benahmed, 

Galaad Leconte, Christophe Chaussin, Abdelmoughit Lahssini, Axelle Cousinou, Florian 

Labarrière, Raphaël Teboul 

Assessing Utilities Business Models Based on the Economic Benefits of Including NWA in 

Distribution Planning........................................................................................................................................ 352 

Davis Montenegro, Miguel Hernandez, Jeffrey Roark 

Extending Voltage Thresholds in MV Grids to Increase Hosting Capacity ...................................................... 357 

Josselin Fournel, Mathieu Bordigoni, Christophe Bonalumi 

System Strength Monitoring: Definition, Metrics and Use Cases Applied to Modern System 

Operation .......................................................................................................................................................... 361 

Timo Huuhtanen, Mehdi G. Dozein, Sung P. Oe, Daniel Gheorghe 



Optimal Management of Electric Vehicles in a Building Environment: Real Cloud Development ................. 366 

Cindy P. Guzman, Francisco Branco, Samuel Matias, Larissa Montefusco, Miguel Quinto, 

Herbert Amezquita, João Taveira, António Grilo, Mário Nunes, Toni Garcês, Hugo Morais 

Improving LV Networks Hosting Capacity via the Use of Residential P-Q Inverter Control – A 

Monte-Carlo Analysis ....................................................................................................................................... 370 

Loïc Maudoux, Simon Gérard, Kristof Vliegen 

Development of a New SVR for Improving PVHC Upon Voltage Drop Phenomenon .................................... 376 

Fusakazu Kondo, Naoyuki Takahashi, Satoshi Uemura 

Improving LV Networks Hosting Capacity via the Use of Voltage Stabilizers – Lab Testing and 

Simulation Models for De-Risking Field Deployment ..................................................................................... 381 

Loïc Maudoux, Karim Feys, Kristof Vliegen, Jonathan Rochet 

Development of Wireless Vehicle-to-Grid(V2G) for Flexible Resource Utilization of Autonomous 

Vehicles ............................................................................................................................................................ 386 

Sang-Kyu Joo, Jun-Ho Lee, Byung-Hun Son, Jigwan Kim, Sang-Hyuk Kim 

Assessing LV Networks Hosting Capacity for Increasing PV Penetration via Monte-Carlo 

Simulations ....................................................................................................................................................... 390 

Quentin Antoine, Kristof Vliegen, Peter Kellens 

Impact of Neutral Conductor Sizing on LV Networks Hosting Capacity - A Monte-Carlo Analysis ............... 395 

Quentin Antoine, Kristof Vliegen, Peter Kellens 

Improving LV Networks Hosting Capacity via the Use of a Neutral Point Compensator - A Monte-

Carlo Analysis .................................................................................................................................................. 400 

Quentin Antoine, Kristof Vliegen, Peter Kellens 

PARMENIDES – Enabling Flexibility Provision in Renewable Energy Communities Through an 

Ontology-Driven Interoperable ICT Architecture ............................................................................................ 405 

Mark Stefan, Miloš Šipetiæ, Fabrizia Giordano, Jawad Kazmi, Lorenz Payonga, Hatef 

Madani, Dune Sebilleau, Léo Cornec 

Enhancing Low Voltage Network Capacity Through Phase Load Balance Optimization using 

Advanced Smart Meter Data Analytics and Static Reconnections ................................................................... 409 

Jurij Jurše, Urban Kuhar 

Graph-Based Modelling Techniques for Enhancing Rural DSO Digital Twin Frameworks: A Case 

Study from NE Spain ........................................................................................................................................ 413 

Ignacio Glenny-Crende, Francesca Rossi, Vinicius A. Lacerda, Eduardo Prieto-Araujo, 

Yolanda Castellón-Lalanza 

Community DSO: A Community-Led Approach to Smart Local Energy Systems .......................................... 417 

Gordon McFadzean, Sarah Sheehy, Jeremy Harrison, Andrew Turton, Laurence Robinson 

Protection of New MV Networks ..................................................................................................................... 421 

Roberto Cimadevilla, Javier García-Villalobos, Alberto Castañón, David Gil 

Inclusion of Dynamic Management of Flexible Electric Vehicles in the Network Planning Stage to 

Increase Hosting Capacity ................................................................................................................................ 426 

Mohammed G. Mahairi, Ola Khaddam, Bassam Mohamed, Pablo Arboleya 

High Performance Controlled Switching Vacuum Circuit Breaker Enables Fast Reclosing on 

Capacitor Bank – Breakthrough in Reactive Power Compensation ................................................................. 432 

Carlo Taborelli, Elisabeth Lindell, Andrea Bianco, Stefan Halen 



Reactive Power Control Strategies for Renewable Energy Integration in MV Network .................................. 437 

Christian N. Ngnie, Marc Petit, Martin Hennebel, Didier Larraillet, Fabien Petit 

Flexibility Provision of Prosumer Households to Foster Low-Voltage Grid Stability ..................................... 441 

Armin Veichtlbauer, Lukas Gaisberger, Gerald Steinmaurer, Thomas I. Strasser 

Impact of Unmanaged PV Development on Hosting Capacity in Coupled MV-LV Distribution 

Networks .......................................................................................................................................................... 445 

Lill M. Engan, Sigurd Bjarghov, Henning Taxt, Magnus Askeland, Kjersti Berg 

Co-Simulation of Behavioral and Technical Decisions: An Application to Impact Analysis of EV 

Charging on Hosting Capacity of LV Distribution Network ............................................................................ 449 

Baoling Guo, Valentino Piana, Julien Pouget, Yann Zurbrügg 

Evaluating Hosting Capacity of an Active Low Voltage Distribution Network with Stochastic 

Approach .......................................................................................................................................................... 453 

Adnin Mourin, Sarah Rönnberg 

Behaviour of Grid-Oriented Controlled Heat Pumps ....................................................................................... 459 

Veronika Barta, Alexander Gebert, Sonja Baumgartner, Stephanie Uhrig, Rolf Witzmann 

Enhancing DER Interconnection Through Hosting Capacity with Mitigation Solutions ................................. 464 

Paulo Radatz, Matthew Rylander, Stephen Kerr 

Wide-Area Distribution Assessment to Increase Hosting Capacity in an Energy Transition 

Landscape ......................................................................................................................................................... 467 

Paulo Radatz, Karen Montano-Martinez, Matthew Rylander, Jeremiah Deboever 

Multi-Level Strategy for Voltage Regulation in MV/LV Networks .................................................................. 471 

Manuel A. T. Rodriguez, Sara Turco, Silvia Angelini, Domenico Pulsone, Juan M. R. Sanchez, 

Luca Giansante 

Multi-Stage Optimization Flexibility Algorithm for Demand Response in Ancillary Services. An 

Industrial Case Study ........................................................................................................................................ 476 

Pau Fisco-Compte, Eduard Bullich-Massagué, Bruno Domenech, Marc Juanpera, Rafael 

Pastor, Matteo Ranaboldo 

NIE Networks Low Voltage Optimisation Through Active Network Management ......................................... 480 

Jianing Li, Ibrahim Usman, Rashim Cole, Joel McCreery, Cormac Bradley, Abdullah 

Emhemed 

Dynamic Thermal Loading Capacity of Underground Cables in Medium Voltage Distribution 

Networks .......................................................................................................................................................... 486 

Sai S. Nibhanupudi, Anton Ishchenko 

Increasing Distribution System Hosting Capacity Through Short-Term Post-Fault Ratings to 

Reduce DER Curtailment ................................................................................................................................. 490 

Liza Troshka, Sven Hoffmann, Will Topping, Samuel C. Ramirez, Samuel Jupe 

Utilizing Electricity Price Signals for Load Control using Smart Meter .......................................................... 497 

Anssi Vanhatalo, Suvi Laitinen, Tero Kivimäki 

Empowering Consumers Through Smart Meter Technology ........................................................................... 501 

Suvi Laitinen, Anssi Vanhatalo, Tero Kivimäki 

Impact of Fast Frequency Response on Renewable Energy Source Curtailment and Load Shedding ............. 505 

Savvas Panagi, Antonis Lazari, Vrahimis Koutsoloukas, Petros Aristidou 



DSSE as a Tool for Hosting Capacity Assessment in European-Type Distribution Grids ................................ 509 

Mahmoud R. Ahmed, José M. Cano, Pablo Arboleya 

Gradient Projection-Based Online Feedback Optimisation for Distribution Grid Management ...................... 518 

Leon Cave, Sen Zhan, Haoyang Zhang, Nikolaos G. Paterakis 

Study on Hosting Capacity Criteria Other than Thermal Capacity in Distribution Network using 

Long-Term and Geospatial Load Forecast........................................................................................................ 523 

Kazutaka Yamamoto, Ryota Moriyama, Daisuke Yamaguchi, Yuuki Kawachi, Noriaki Kano, 

Hiroki Ichinomiya, Hiromu Hanakago 

Evaluation of Requirements for an Interoperable Flexibility Platform for Balancing, Redispatch and 

Intraday Markets ............................................................................................................................................... 527 

Jawad Kazmi, Michael Spiegel, Sarah Fanta 

Operation of On-Load Tap Changer (OLTC) in MV/LV Transformer by using Smart Meter Data for 

Voltage Optimization and Increasing Hosting Capacity in Low Voltage Distribution Grids with 

Distributed Photovoltaics (DPV) ...................................................................................................................... 532 

Kjell A. Tutvedt, Per O. Dypvik, Johannes Skivdal, Reidar Tjeldhorn, Håkan Svanberg, 

Franco Pizzutto 

Roseau Load Flow: A Modern Software Package for the Modelling and Steady-State Simulation of 

Power Distribution Grids .................................................................................................................................. 536 

Florent Cadoux, Ali Hamdan, Louise Muller, Sébastien Vallet, Benoît Vinot 

Reliable and Secure Control Center to Station Device Communication .......................................................... 540 

Markus Dahlmanns, Ina B. Fink, Gerrit Erichsen, Guosong Lin, Thomas Hammer, Burkhard 

Borkenhagen, Sebastian Schneider, Christof Maahsen, Klaus Wehrle 

Capacitive Transfer System Cables Provide Inherent Voltage Support in Response to Rapidly 

Changing Supply and Demand ......................................................................................................................... 544 

Owen Johnson, Edward Mair, Hafiz Milhan, Ashkan Hajiloo 

Feasibility Study of a Renewable Energy Community Development using Hydrogen .................................... 549 

István Táczi, István Vokony, József Kiss, Péter K. Juhász, Márk Somogyi 

E-REDES Solution for Real-Time Overvoltage Monitoring in LV Grid | Smart Meter as an Active 

Asset to Avoid Damages and Increase Resilience ............................................................................................ 553 

Ricardo Matos, Carolina Marques, Eduardo Francisco, Miguel Veríssimo, Pedro Nunes, 

Pedro Reis, Rui Calçada 

Interdisciplinary Aspects of Increasing the Hosting Capacity for Photovoltaics in an Austrian 

Context ............................................................................................................................................................. 557 

Peter Wohlfart, Irene Schicker, Philipp Novakovits, Tanja Jurasszovich, Markus Schindler, 

Günter Wind, Lukas Gnam, Herwig Renner 

Operational Load Forecasts for Dynamic Flexibility Procurement .................................................................. 561 

Neal Wade, Katrina Soderquest, Wen Yang, Gillian Williamson, Andrew Glennie, Paul 

Glendinning 

Electrifing Heat: Innovations in Network Capacity Management for Medium Voltage Sites .......................... 565 

Thomas W. Stone, Marcus Alexander, James Nunns 

Automation Approach of RES Hosting Capacity Estimation in the Distribution Network using 

PowerFactory Software .................................................................................................................................... 569 

Vsevolod Pavlovsky, Anna Prykhodko, Oleg Lenga, Andrii Zakharov 



Local Flexibility Approach from ENEDIS, E-DISTRIBUZIONE, and E-REDES to Boost Grid 

Hosting Capacity .............................................................................................................................................. 573 

João Rafael, Serena Cianotti, Pâmela C. Martins, Nathan Billion-Griveau, Giulio Lenaz, 

Marta Teixeira 

CAPTEN: A Service Providing Access to a Map of Hosting Capacities and a Simplified Multiple 

Load Insertion Simulator .................................................................................................................................. 578 

Lucas Ravier, Vianney Delemazure, Thibaut Buffard, Marie Flieller, Pierre Achaichia, Jean-

Philippe Cosperec 

E-REDES Flexibility Strategy to Enhance Distribution System Hosting Capacity.......................................... 583 

Marta Teixeira, Luís Ascenso, Inês Roça, Eduardo Francisco, João Rafael, José Cardoso 

E-REDES Grid Flexible Power Solution for EV Charging at Residential Buildings ....................................... 587 

Roberto Barros, Eduardo Francisco, José Peixeiro, Pedro Daniel, Pedro Ferreira 

Application of Operating Envelopes to Increase Hosting Capacity for Smart Charging Facilities in 

Urban Distribution Grids .................................................................................................................................. 591 

Juliana Kainz, Alfred Einfalt, Gerhard Engelbrecht, Albin Frischenschlager, Christian 

Wolloner 

On the Use of Micro PMUs for Real-Time Estimation of High-Voltage Line Parameters ............................... 595 

Tiago C. Da Rosa, Tiago A. Ferreira, Andreia Leiria, António Eliseu, Miguel Veríssimo, 

Miguel Louro 

Whole System Thinking: Reducing Curtailment of Renewables and Increasing Societal Value via 

Targeted Network Reinforcement ..................................................................................................................... 601 

Kate Thompson, Thomas W. Stone, Sanjay Rathod, Laurence Hunter 

DC Power Quality Analysis: Technical Insights for LVDC Networks and Measurement Systems .................. 605 

Yara Daaboul, Ludovic Bertin, Xavier Yang, Daniela Istrate, Yann Le Bihan 

Towards Digitalized and Automated Substations: Implementation of Adaptive Protection Control 

Unit and Monitoring System for Modern Distribution Networks Under Increased Hosting Capacity 

of Distributed Renewable Sources ................................................................................................................... 609 

Ayatte I. Atteya, Amany El-Zonkoly, Hamdy A. Ashour, Dallia Ali 

VOLUME 2 

Accelerating Energy Transition in Portugal ...................................................................................................... 617 

Nuno L. Guimarães, Hugo Maio, Lídia Tavares, Diogo Cavaleiro, Pedro Fonseca 

A Monitoring and Control Architecture to Increase the Hosting Capacity in Non-Synchronous 

Distribution Systems ........................................................................................................................................ 623 

Lucio Barbato, Gianpatrizio Bianco, Luigi Mascolo, Marco Menga , Francesco Renna, 

Gianluca Sapienza, Chiara Micillo, Sergio Bruno, Cosimo Iurlaro, Massimo La Scala 

EMINENT, a Method for Assessing Interoperability Maturity ........................................................................ 628 

Joep Van Genuchten, Jemima Hurley, Rene Kuchenbuch, Laia Guitart, Gianluca Lipari 

Storage-Driven Business Models: Unlocking Grid Hosting Capacity .............................................................. 633 

José J. Cardoso, Eduardo Francisco, Marta Teixeira, Pedro Godinho Matos, Rita Mourão 

The Distribution Electricity Grid: New Challenges and Risks ......................................................................... 637 

José Gonçalves, Pedro Miguel, Bruno E. Santo 



Innovative Toolbox for Distribution Grid Planning and Design for Enhanced Hosting Capacity .................... 642 

Miguel T. Hornero, Diego M. López, Pablo B. Martín, Raúl I. Catalán 

Electrifying Railway Station Parking: Enhancing Scotland’s Sustainable Mobility ........................................ 646 

Connor McGarry, Lewis Hunter, James Dixon, Stuart Galloway 

Innovative Power Line Management Solutions Based on Dynamic Line Rating Technology ......................... 653 

Bálint Németh, Gábor Göcsei, Levente Rácz, Dávid Szabó 

Investigation of the User Behaviour of EV Drivers and Consequent Grid Impacts ......................................... 657 

Sara Cardoso, Martin Strelec, Alois Steiner, Anna Eisner, Filip Prochazka 

Modeling Investment Decisions of Industrial Prosumers in Battery Storage Technologies 

Considering STEEP Factors ............................................................................................................................. 661 

Leon Von Loh, Tom Warendorf, Philipp S. Eppe, Johanna Myrzik, Torben Stührmann 

Risk-Oriented Assessment of LV Distribution Network Hosting Capacity for Electric Vehicles ..................... 665 

Stefania Conti, Alessio Melis, Giuditta Pisano, Fabrizio Pilo, Simona Ruggeri, Gian G. Soma 

Grid-Aware Demand Response in Energy Communities.................................................................................. 669 

David Reihs, Stephan Cejka, Mark Stefan 

A Study on Nowcasting PV Generation Power in a Distribution Network of South Korea ............................. 674 

Jong-Nam Weon, Won-Wook Jung, Sung-Min Cho, Jae-Seong Shim, Hyeong-Jin Lee, Yun-Sun 

Jin 

Detection of Electric Vehicle Charging Events in Low Voltage Networks: Enhancing Load 

Visibility for Network Planning ....................................................................................................................... 677 

Adriana Leal, João Domingos, Paulo Branco, João Fernandes 

Enabling Soft Open Points to Support Local Electricity Markets and Increase Hosting Capacity of 

Distribution Networks ...................................................................................................................................... 681 

Timur Saifutdinov, Charalampos Patsios, Arman Alahyari, Matthew Deakin, Ilias Sarantakos 

Distribution System Operation Considering PV Forecasting Probability Distribution Based on Sky 

Status ................................................................................................................................................................ 686 

Jin-Hyeung Kim, Sung-Yong Son 

Operation Analysis of Modified Sen Transformer for Flexible Distribution Interconnection .......................... 690 

Yueyang Ji, Hao Yu, Haoran Ji, Guanyu Song, Jinli Zhao, Peng Li, Chengshan Wang 

ADMS and DERMS Utilizing Distributed Resources for Efficient Local and System Constraint 

Management ..................................................................................................................................................... 694 

Christopher Hauk, Bruce K. M. Chan, Vincent K. W. To, Brian T. Y. Mak, Herman H. M. 

Chan, Tianxiang Jiang 

Hosting Capacity Calculation Across Different Voltage Levels Considering Universal and Local 

Regulation-Based Technical Constraints .......................................................................................................... 698 

Nikolaos Efkarpidis, Patrick Lieberherr, Adrian Paeckel, Jordi C. Figueras, Sanket Jhala, 

Sudipta Saraswati, Stergios Dagioglou 

Facilitating Large-Scale Integration of RES While Maintaining System Reliability Through the Use 

of Flexibility and Asset Intelligence (ORKEST) .............................................................................................. 703 

A. E. Van Der Molen, H. P. Nguyen, P. C. J. M. Van Der Wielen, W. Prinssen 

Implementation of a Technical Solution for the Grid-Friendly Control of Flexible Loads .............................. 707 

Michael Auer, Joé Wengler, Raffael La Fauci 



Implementing a Real Option Valuation Method to Analyse Electricity Network Infrastructure 

Investments with Uncertainties ......................................................................................................................... 711 

Esa Äärynen, Osmo Siirto, Jan Stoklasa 

Key Takeaways and Hands-On Experiences with the Introduction of a Local Flexibility Market 

Implementation at E.ON Hungary .................................................................................................................... 715 

Gábor M. Péter, Márk Erdei, Bálint Hartmann, Péter M. Sõrés, Péter Dobozi, István Vokony 

Energy Optimization of an Industrial Cluster: A Cooperative Coalition Approach .......................................... 719 

Adriano Caprara, Paula González-Font-De-Rubinat, Eduard Bullich-Massagué 

Danish Electric Vehicle Charging Profiles for Distribution Grid Planning and Design ................................... 723 

Tilman Weckesser, Jonathan H. Odgaard, Ghaffar Yousefi, Malthe Thingvad, Charalampos 

Ziras 

Impact of Inverter-Based Distributed Generation with Voltage-Dependent Control on Long-Term 

Voltage Stability ............................................................................................................................................... 727 

Robert Schmidt, Sophia Tepe, Christian Ziesemann, Albert Moser 

Regulatory Experimentation as a Tool to Test Innovative Solutions to Enhance Flexibility Markets 

Deployment in Europe ...................................................................................................................................... 734 

Ricardo A. Henriques, Santiago G. Amores, Venizelos Efthymiou 

Accelerating Rural Electrification: Developing Innovative Strategies and Interventions to Increase 

Network Capacity and Support Rural Decarbonisation .................................................................................... 739 

Louise Guthrie, Gesa Reiss, Andrew Webster 

Modelling Battery Storage and Flexible Connections on LV Networks ........................................................... 743 

Catherine Birkinshaw-Doyle, Raisa T. Hasanat, Ian Cooper 

Vehicle-to-Everything (V2X): An Updated Review of Key Research Challenges, Implementation 

Barriers, and Real-World Innovation Projects .................................................................................................. 748 

Gonçalo Mendes, Ville Tikka, Vahid Vahidinasab, Luiz Dias, Carlos M. Corral, Nora F. Perez, 

Pedro V. Barrios, Claudia Crippa, Francesco Bellesini, Samuli Honkapuro 

Review of Concepts for Operational Congestion Management with Regard to Redispatch 2.0 ...................... 759 

Manuel Schwenke, David Nickel, Jutta Hanson 

Influence of the Degree of Meshing on the Observability and Reliability of Monitoring Systems for 

Power System State Estimation ........................................................................................................................ 769 

Rafael Steppan, Andi Simaku, Achraf Kharrat, Jutta Hanson 

Bidirectional EV Smart Charging in Buildings with Public Parking (V2B): UC Representation 

using the E-Mobility Systems Architecture Framework ................................................................................... 775 

Anniina Sorvisto, Gonçalo Mendes, Luiz Dias, Ville Tikka, Hossein Aghamohammadloo, José 

S. Pinto, Artur Arnedo, Samuli Honkapuro 

Techno-Economic Analysis of Single-Phase, Versus Three-Phase Load Dependant, Dynamic Set-

Point Control in Voltage Regulating Distribution Transformers (VRDT) to Increase Hosting 

Capacity of Low Voltage Networks .................................................................................................................. 781 

Franco Pizzutto, Jur Erbrink, Boris Kooij 

Embedding Operating Envelopes in the Market Design to Unlock the Flexibility Potential of 

Distribution Grids ............................................................................................................................................. 786 

Luciana Marques, Wicak Ananduta, Abhimanyu Kaushal, Anibal Sanjab 



TSO/DSO Coordination for Generation Management in Portugal ................................................................... 790 

Miguel Louro, Carlos P. Lopes, Ferreira Pinto, Pedro Pereira, Filipe Ribeiro, Vieira Couto, 

Rui Marmota 

Expected Deviations in Grid State Identification Through Practical Measurements using a Smart 

Grid Interface Module ...................................................................................................................................... 794 

Martin Asman, Markus Koch, Markus Zdrallek, Robin Müller, Maximilian Kickartz 

A Novel Container-Based Approach for Integrating Solar Forecast in Real-Time Simulation and 

Model Predictive Control ................................................................................................................................. 798 

Shuo Chen, Karsten Urban, Jozef Rusnák, Gerd Heilscher 

Technical Solutions Enabling Network Operation with High Share of DER and Dynamic Loads in 

CEZ Distribuce (DSO) ..................................................................................................................................... 804 

Jan Kùla, Jan Švec, Stanislav Hes 

Increasing DER Hosting Capacity in Öland, Sweden, via Active Network Management (ANM) ................... 809 

Anton Dahlgren, Demijan Panic, Tobias Svensson, Robert Macdonald, Florence Silver 

The Value of AC Optimal Power Flow Models in the Assessment of Distribution Grid Electric 

Vehicle and Photovoltaic Power Plant Hosting Capacity – Case Study in Bosnia and Herzegovina ............... 814 

Mile Meðugorac, Tomislav Capuder, Drago Bago, Tomislav Antiæ, Sonja Sušac 

Strategic Planning of an LVDC Distribution Network for the Integration of EV Charging Stations ............... 818 

Joey Youssef, Bruno Francois, Christophe Saudemont 

Restructuring of Distribution Systems Through Clustering of Voltage Sensitivity to PV Presence ................. 822 

Rafael M. Leite, Mário Oleskovicz, Daniel Barbosa, Flávio B. Costa 

Evaluation of Business Models to Enable Integrated Local Energy Community Use Cases and 

Provide Customer Value ................................................................................................................................... 826 

Peter Richardson, Alessio Coccia, Christina Papadimitriou, Martina Caliano, Amedeo 

Buonanno, Marialaura Di Somma 

Preventing Congestion Management by Modelling Cable Temperatures: A Real-World Case ........................ 830 

Jordi De Lange, Sander Rieken, Laura Scarabosio, Gabriel J. Lord 

Effects of Exceptional High Electricity Market Price Driven Electricity Consumption Flexibility on 

Customers’ Peak Powers and Power-Based Tariffs .......................................................................................... 836 

Jouni Haapaniemi, Juha Haakana, Jukka Lassila 

Advanced Analytics Extending Network Capacity Access in Operational DERMS ........................................ 841 

Kevin Morrissey, Paulius Dambrauskas, Robert Macdonald, Graham Ault 

Real Time Fault Level Monitoring to Increase Electricity Distribution Network Utilisation........................... 846 

Ralph Eyre-Walker, John Outram, Adham Makki, Russell Bryans 

Unlocking Network Hosting Capacity for Flexible Queue Management ......................................................... 850 

Mazheruddin Syed, Laura Brown, Jianing Li, Abdullah Emhemed 

SysZell: A Holistic Approach for Providing Ancillary Services in Cellular Energy Systems .......................... 855 

Sasan J. Rasti, Peter Schegner, Felix Flatter, Christian Trossen, Stefan Goetz, Ailen Kreizer, 

Julius Frerk, Markus Zdrallek, Hendrik Kramer, Aiko Schinke-Nendza, Fabian Faesser-Stock, 

Christoph Weber 



Co-Simulation Approach to Study of Dynamics Phenomena for Renewables Integration into 

Distribution Power Systems ............................................................................................................................. 859 

Vsevolod V. Pavlovsky, Viacheslav V. Hrechko, Anna V. Prykhodko, Oleg V. Lenga 

Assessing Maximum Grid Loadability Under PV Deployment for Distribution Planning Support: A 

Swiss Case Study .............................................................................................................................................. 863 

Tim Kopka, Behnam Akbari, Alfredo Oneto, Giovanni Sansavini 

Bidirectional Electric Vehicle Smart Charging in Public Charging Stations (V2G): Use Case 

Representation using the E-Mobility Systems Architecture Framework .......................................................... 867 

Ville Tikka, Gonçalo Mendes, Hossein Aghamohammadloo, Anniina Sorvisto, Denisa Ziu, 

Paride D’Ostilio, Luiz Dias, Samuli Honkapuro 

Squeezing the Hosting Capacity: What is the Value of Active Power Curtailment? ........................................ 871 

Friederike Wenderoth, Jan Wiemer, Martin Braun 

Enhancing Monitoring of Unobserved Low Voltage Grids: An Application Case Study of Neural 

Network Based State Estimation ...................................................................................................................... 876 

Andrea Bragantini, Andreas Sumper, Apostolos Nasiou, Natalia Fano, Ramon Gallart 

Advancing the Energy Transition: A Participative System Engineering Process for Digital Solutions 

in Renewable Energy Communities ................................................................................................................. 882 

Leonhard Esterbauer, Max Thoma, Marion Rabelhofer, Markus Puchegger, Gernot Steindl 

Making Hosting Capacity Estimates More Reliable Through Automated GIS Corrections ............................. 886 

Thibault Chevalerias, Caroline El Kharrat 

Introducing the Grid Impact Score: An Indicator for DER Impact on Present and Future Grid States ............ 891 

Michael Metzger, Domenico Tomaselli, Mathias Duckheim, Philipp Dolch, Ben Gemsjäger, 

Nikolai Demydov 

Determining the Influence of Energy Management Systems on Simultaneity Factors of Distribution 

Grids ................................................................................................................................................................. 896 

Daniel Feismann, Sebastian Peter, Johannes Bao, Thomas Oberließen, Christian Rehtanz 

Effects of Negative Spot Market Prices on Electricity Distribution Network Loading, Experiences 

from the Finnish Distribution System............................................................................................................... 900 

Juha Haakana, Jouni Haapaniemi, Jukka Lassila, Mikko Vähäsaari, Sami Viiliäinen 

Digitechnetz – A Smart Grid Platform Enabling an Active Operation of Low Voltage Distribution 

Grids ................................................................................................................................................................. 904 

Laura Fiedler, Maximilian Schmidt, Peter Schegner, Sven Reichardt, Marco Weisenstein, Uwe 

Schmidt, Thomas Wagner, Holger Hänchen, Lea Braun, Lukas Menke 

Challenges in Implementing Bus-Section Reactors to Increase Distribution Network Hosting 

Capacity ............................................................................................................................................................ 909 

Mark Kent, Mark Friese, Jennifer Miller, Paul Dynes, Milana Plecas, Peter Coyne 

Implementation of Distribution Network Development Plans According to EU Directive 2019/944: 

Possibilities for Automation ............................................................................................................................. 913 

David Steen, Johan Lamm, Elias Hartvigsson 

Participation of PV Installations Connected to LV Grids in Voltage Support for the MV Network ................. 917 

Achour Oudjedi, Dany Tsoumtsa 



Implementation of a Hybrid Grid Tariff in Norway: Distributional Effects, Metered Consumer 

Response and Design Trade-Offs ..................................................................................................................... 923 

Sigurd Bjarghov, Erlend S. Kiel, Daniel Bjerkehagen, Gerard Doorman 

Experiences from the Introduction of a Hybrid Energy and Capacity-Based Distribution Grid Tariff 

in Norway ......................................................................................................................................................... 927 

Erlend S. Kiel, Hanne Sæle, Sigurd Bjarghov 

Operational Planning in Distribution Control Centres for Enhancing Hosting Capacity ................................. 931 

Mário Couto, Nick Heine 

Dynamic Line Rating in HV Distribution Grid – Experiences and Initial Hosting Capacity Analysis ............ 937 

Sigurd H. Jakobsen, Therese Åsheim, Katrine Utvik, Henning Taxt 

Increasing Low Voltage Grid Hosting Capacity for Production by Active Power Flexibility: Cost-

Benefit Analysis and Sensitivity Study............................................................................................................. 941 

Yugurtha Abdesselam, Cyril Gisbert, Louis Garbay, Tristan Aubin, Romain Perrouault 

Time Series Model of Background Voltage for Hosting Capacity Calculations ............................................... 946 

Taís T. De Oliveira, Math H. J. Bollen, Nicholas Etherden 

Cost-Benefit Analysis of New Levers to Decrease High Voltage Constraints Created by Distributed 

Generation ........................................................................................................................................................ 950 

Quentin Lebourg, Héloïse D. Baraffe, Guillaume Plattner, Josselin Fournel 

A Framework for Data-Driven Decision Support for Operational Planning in Active Distribution 

Networks .......................................................................................................................................................... 954 

Braulio Barahona, C. Yaman Evrenosoglu, Tania B. Lopez-Garcia, Razieh Balouchi, 

Rajkumar Palaniappan, Ulf Häger, Tobias Quabeck, Adamantios Marinakis, Turhan Demiray, 

Antonios Papaemmanouil 

Exploiting the Solar Photovoltaic Potential of Metropolitan Areas with Congested Networks ....................... 960 

Bálint Hartmann, Viktória Sugár, Kinga Biró, Tamás Soha 

Understanding the Impact of Human & Corporate Behaviours on DSO Planning ........................................... 966 

Gary Howorth, Ivana Kockar 

DSO Risk Management Strategies for Reducing Risk Caused by Actions in Future Flexibility 

Markets ............................................................................................................................................................. 970 

Gary Howorth, Ivana Kockar 

Demonstrating the Effectiveness of Active Voltage Control Technologies in Congested Low-

Voltage Distribution Networks ......................................................................................................................... 974 

Bálint Hartmann, Kristóf Juhász, Márk Somogyi 

Short-Term Scheduled Power Reserve: An Artificial Neural Network Approach ............................................ 978 

Antonella Tannous, Reza Razi, Ferréol Binot, Bruno Francois 

Operation and Control Challenges of BESS Within Distribution Networks .................................................... 984 

Minjiang Chen, Maryam Heidarian, Mark Kent, Milana Pleæaš, Kailash Singh, Malcolm 

Bebbington, Russell Bryans 

Optimizing Solar Panel Integration in Low Voltage Networks: Utilizing Short-Circuit Current and 

Q(V)-Characteristics ......................................................................................................................................... 988 

Juhani Lepistö, Mika Loukkalahti 



Optimal Distribution System Planning Integrating Soft Open Points Under Distributed Generation 

Uncertainty ....................................................................................................................................................... 992 

Heitor F. De Barros, Marie-Cécile A. Hérault, Bertrand Raison, Quoc T. Tran 

Grid-Related Control Measures for Electric Vehicle Charging Stations and Heat Pumps: 

Implementation and Impact Analysis ............................................................................................................... 997 

Jan Wiemer, Andrea Schoen, Abdullah Altayara, Denis Mende, Martin Braun 

Site Selection for Battery Storage on Medium Voltage Feeders to Increase Hosting Capacity ...................... 1006 

Bálint Hartmann, József Kiss, Kristóf Juhász, Márk Somogyi 

Peak Load Estimation Based on Consumer Heating Type Classification Powered by Deep Learning .......... 1010 

Kristoffer Furst, Peiyuan Chen 

Contribution to Power Oscillations Damping of Inverter Based Resources ................................................... 1015 

Marta Gomis-Domènech, Thai-Phuong Do, Raphaël Caire 

Active Medium-Voltage Grid Coupling using Particle Swarm Optimization ................................................ 1019 

Frederik Gielnik, Peter Pinter, Johannes Swietlik, Michael Suriyah, Thomas Leibfried 

Using Smart Meter Data to Analyse Low Carbon Technology Loads in Northern Ireland ............................ 1023 

Andres F. M. Jaramillo, Paul V. Brogan, Trevor Girvan, Cormac Bradley, Chris Maguire 

Predicting Future Low Voltage Loads: Extension of a Method for Optimised Energetic Building 

Retrofitting using Deep Reinforcement Learning .......................................................................................... 1027 

Harri Faßbender, Michael Dahms, Torsten Sowa 

Road Towards a Stress Test: Stressing the Digital Twin with Current Measurements and Future 

Loads .............................................................................................................................................................. 1031 

Jonas Wäfler, Sara Engeler, Joé Wengler, Raffael La Fauci 

Distributed Optimization in Energy Communities: A Focus on Flexibility Provision ................................... 1035 

Esteban González-Iakl, Paula Muñoz-Peña, Oriol Gomis-Bellmunt, Eduardo Prieto-Araujo, 

Aleix Señís, Marina Fajardo 

Methodology for Activation of Flexible Resources and BESSs for Optimal Voltage Support in 

Medium Voltage Distribution Grid ................................................................................................................. 1039 

Tor I. Reigstad, Rubi Rana, Daniel Bjerkehagen 

Unlocking Commoditised Local Demand-Side Flexibility Through a Structured and Competitive 

Market, Based on the Universal Smart Energy Framework (USEF): Learnings from an Innovation 

Trial in Scotland ............................................................................................................................................. 1044 

Angeliki Gkogka, Hans De Heer, Michael Green, Rafiek Versmissen, Jack Thomas 

Decarbonisation Demands Decentralisation: How Blockchain is Impacting the Energy Sector .................... 1048 

Andrei N. Manea, Marellie Akoury-Shima, Vivek Bhandari, Jakob L. Stammler 

Effects of Contract-Based Trading Mechanism of Power Flexibility on Hosting Capacity of 

Distribution Systems ...................................................................................................................................... 1053 

Milad Mousavi, Taís T. De Oliveira, Jin Zhong, Sarah Rönnberg 

An Analytic Probabilistic Hosting Capacity Assessment Method for Low Voltage Distribution 

Networks ........................................................................................................................................................ 1057 

Lewis Waswa, Munyaradzi J. Chihota, Bernard Bekker 

The Value of Now, Later, Or Never: Assessing the Value of Electricity Users' Flexibility ............................ 1063 

Carl Flygare, Erik Jonasson, Magnus Åberg, Valeria Castellucci 



Recursive Hosting Capacity Region Assessment to Further Unleash Grid Power Potential .......................... 1067 

Sicheng Gong, Koen Kok, Sjef Cobben 

Static Load Modeling During Large Frequency Fluctuations: An Experimental Investigation with 

Individual Devices .......................................................................................................................................... 1072 

Johanna Geis-Schroer, Gregor Bock, Qiucen T. M. Suriyah, Giovanni De Carne, Thomas 

Leibfried 

Probabilistic Adoption Scenarios of Distributed Energy Resources in Residential Buildings for a 

Geospatial Projection of the Electrical Load .................................................................................................. 1077 

Mariem Nouicer, Paul Stursberg, Michael Metzger, Stefan Niessen 

A Hybrid Model for the Participation of Water Heaters in New Complex Demand Response 

Policies ........................................................................................................................................................... 1081 

Antonio Gabaldón, María Carmen Ruiz-Abellón, Antonio Guillamón, Carlos Álvarez 

UK-Based Local Flexibility Trials: Lessons from ADEPT, LEO & SCOTCLUE ......................................... 1085 

Krishnadas Valsan, Calum Watkins, Lewis Hunter, Mairi Brookes, Robert Macdonald, Flo 

Silver, Stuart Galloway 

Harmonic-Aware Hosting Capacity Assessment for Ultrafast EV Charging Stations: A Dutch MV 

Grid Case Study .............................................................................................................................................. 1090 

Sicheng Gong, Bram Lustenhouwer, Sharmistha Bhattacharyya, Sjef Cobben 

Stochastic Analysis-Based Assessment for PV Hosting Capacity Considering Energy Storage 

Systems and Dynamic Voltage Control Device in a Distribution Feeder ....................................................... 1094 

Jim H. Chen, Daniel P. Kao, Gary W. Chang 

Utilising the Potential of Demand Side Flexibility of an Energy Community for Increasing the 

Hosting Capacity of Distribution Grids .......................................................................................................... 1099 

Siddhi S. Kulkarni, Siddharthkumar D. Sanghani 

Towards a More Efficient Congestion Management for the Transformation of Electric Distribution 

Grids with Increasing Share of Sector-Coupled Components ......................................................................... 1103 

Tom Steffen, Bastian Pfarrherr, Béla Wiegel, Christian Becker 

The Impact of Battery Energy Storage Systems and Their Potential Use as a Flexibility in 

Operational Planning Process .......................................................................................................................... 1109 

Jamilson Junior, Naji Nassar, Ali El-Akoum, Herbert Amezquita, Hugo Morais, David Roux 

Constraint Enforcing for Learning the ACOPF using Neural Networks ......................................................... 1113 

Sarra Bouchkati, Philipp Lutat, Luis Böttcher, Andreas Ulbig 

Impacts of Distributed Generation on Travelling Wave-Based Fault Locators in Medium Voltage 

Radial Feeders: An Analysis for Different Hosting Capacity Scenarios .......................................................... 1118 

Leonardo S. Lessa, Caio V. C. Grilo, Denis V. Coury, Ricardo A. S. Fernandes 

Accurate Federated Learning with Uncertainty Quantification for Distributed Energy Resource 

Forecasting Applied to Smart Grids Planning and Operation: The ALAMO Vision ....................................... 1123 

Lucas Pereira, Vineet Nair, Anuradha Annaswamy, Bruno Dias, Hugo Morais 

Optimal Connection Nodes Conceptualization for Battery Energy Storage Systems ..................................... 1127 

Diogo F. Lopes, Luís Almeida, Rita L. Mourão, José E. Sousa 

Deep Reinforcement Learning-Based Operation Strategy for High Resilience Distribution System .............. 1132 

Yeunggurl Yoon, Yongju Son, Sungyun Choi 



Optimal Storage Integration in a Low-Voltage Grid to Maximise Its Hosting Capacity on 

Distributed Generation .................................................................................................................................... 1136 

Niklas Kieser, Albana Ilo 

Impact of Local Flexibility Markets on Distribution Network Hosting Capacity ........................................... 1140 

Sara Carcangiu, Gianni Celli, Susanna Mocci, Fabrizio Pilo, Simona Ruggeri 

Recurrent Neural Networks in Distribution Network Planning: Enhanced Decision-Making Under 

Uncertainty ...................................................................................................................................................... 1144 

Antonio E. Saldaña-Gonzalez, Mònica Aragüés-Peñalba, Marc Carrillo-Muñoz, Andreas 

Sumper 

Managing Prosumer Exports in Distribution Networks Through Participatory Export Limits ....................... 1148 

Ashish K. Karmaker, Sam Behrens, Bjorn Sturmberg, Hemanshu Pota 

Techno-Economics Evaluation of Electrolyser Technologies: Multicriteria Decision Making with 

SmartGridEval ................................................................................................................................................. 1152 

Ali H. Kamlo, Fabrizio Pilo, Simona Ruggeri, José P. C. Avila, Matteo Troncia, Iva M. 

Gianinoni 

A Large-Scale Study of the Impact of Future Unregulated EV Charging on Low Voltage Grids.................... 1156 

Cham K. Gerald, Roman Schwalbe, Barbara Herndler, Gregor Taljan, Maria Aigner 

Increasing Electricity Distribution Network Capacity on Freeway Stop Areas to Support Road 

Freight Transport Electrification by 2035 ........................................................................................................ 1160 

Sandrine Duprez, Valentin Delorieux, Vincent Labosse, Quentin Fresnel, Giovanni Mattarolo, 

Tristan Aubin, Clément Daguet, Lucas Brisard 

A Visualisation Tool for Electrical Installation Sizing of Car Parks in Collective Housing ............................ 1168 

Quentin Fresnel, Léopold Crestel, Félix Rougier, Alexandre Zaug 

Low Voltage Network Balancing to Enhance Photovoltaic Hosting Capacity – Operational 

Environment Experiment with Low Smart Meters Coverage .......................................................................... 1172 

Romain Bailly, Clémentine Benoit, Chloé L. Monfort, Quentin Garnier, Alain Versyp 

A Cooperative Game Theory Framework for Revenues Redistribution in Renewable Energy 

Communities ................................................................................................................................................... 1176 

Riccardo Trevisan, Emilio Ghiani, Fabrizio Pilo 

Analysis of Distribution System Operation Effects Considering Uncertainty in Electric Vehicle 

Response .......................................................................................................................................................... 1180 

Sang-Hwan Lee, Sung-Yong Son 

Integration of Heavy-Duty Trucks into the High-Voltage Grid ....................................................................... 1184 

Andreas Bong, Chris M. Vertgewall, Simon Braun, Andreas Ulbig 

A Review of Energy Management Strategies with a Focus on Hosting Capacity in Modern Energy 

Systems ............................................................................................................................................................ 1189 

Sahar Seyyedeh-Barhagh, Hosna Khajeh, Hannu Laaksonen, Mazaher Karimi 

Distribution Network Voltage Forecasting Based on Graph Convolutional Networks – Long Short-

Term Memory .................................................................................................................................................. 1195 

Byeong-Wook Jung, Dae-Sung Lee, Jin-Wook Lee, Sung-Yong Son 



A Dynamic Method of Assessing Potential Distribution Network Policy Breaches Due to Localised 

Load Reduction Flexibility Service Under Varying Levels of Generation ..................................................... 1200 

Daniel Murray, Siobhán Quinn, Adnan Samarji, Lloyd Goligher, Fiona O’Donnell, Aidan 

O’Connell, Conor Molloy 

Enhanced Coordination Between Transmission and Distribution Networks to Unlock Capacity for 

the Connection of Distributed Generation ...................................................................................................... 1204 

Sima Davarzani, Tim Manandhar, Rachael Raine, Steve Backhouse, Sotiris Georgiopoulos, 

Keith Parker, Colin Stelfox, Flo Silver 

Applicaiton of Protection Strategy Base on the Rate of Current Change in AC/DC Distribution 

Network .......................................................................................................................................................... 1209 

Han Chen, Xinyi Jin, Tianyu Shi, Caoqing Zhou, Wen Li, Peishun Lu 

Typical Protection Configuration with Self-Healing Functionality for a Super-Large Urban 

Distribution Network ...................................................................................................................................... 1214 

Yuan Zhu, Yihua Liu, Ruiji Yan, Zhiheng Sun, Menghua Deng 

Demand-Side Energy Storage Configuration Discrimination Method Based on Improved 

Correlation Analysis ....................................................................................................................................... 1219 

Min Zhou, Yun Chen, Wenkai Zhao, Jiayu Wang, Chaoran Fu, Dong Han 

Application of Distribution Network Automatic Voltage Control with Fully Supervised System in 

East China ...................................................................................................................................................... 1223 

Cheng Ding, Yiyi Zhao, Menghua Deng, Yihua Liu, Jie Ji, Huayu Li, Chunhua Ni, Tianbo Mu, 

Yu Hong, Zhiheng Sun 

Determination of the Maximum LV Grid Hosting Capacity for a Rapid Integration of Photovoltaics, 

Electric Vehicles and Heat Pumps .................................................................................................................. 1227 

Shawki Ali, Martin Maximini, Steffen Schulze, Ben Gemsjäger, Oliver Bantke, Wolfgang 

Spatz, Tobias Dreher 

Research on the Impact of Superconducting Cables on the Urban Power Grid Capacity .............................. 1232 

Ting Jiao, Qingchuan Xu, Honglei Li, Jiayu Liu, Hua Huang 

Author Index 

 




