5th E-Mobility Power System

Integration Symposium
(EMOB 2021)

IET Conference Publications 792

Berlin, Germany and Online
27 September 2021

ISBN: 978-1-7138-5221-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

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

Copyright© (2021) by the Institution of Engineering and Technology
All rights reserved.

Printed with permission by Curran Associates, Inc. (2022)

For permission requests, please contact the Institution of Engineering and Technology
at the address below.

Institution of Engineering and Technology
P. O. Box 96

Stevenage, Hertfordshire

U.K. SG12SD

Phone: 01-441-438-767-328-328
Fax: 01-441-438-767-328-375

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


http://www.theiet.org/

TABLE OF CONTENTS

Accelerating to Net Zero: Redefining Energy and Mobility; Elia Group's Vision on E-Mobility ....................... 1
J. Delmote

A Look at Successes and Challenges in the U.S. EV and EV Charging Market Including Smart
Charging and Grid INTEGIALION...........cuiiiieiie et b e et b e st eb e et eb e et ebe e b ebe e 11
D. Bowermaster

A Global Shift to E-Mability on the Way to Net-Zero by 2050 ...t 27
J. Warichet
Interoperable Vehicle2Grid Integration Enabled by the Combined Charging System..........ccocccveviineniineenn 47

R. Michaelis

Quantitative Comparison of Costs and Emissions of Fossil-Fuelled and Electric Heating in Electric
BUS SYSTBIMIS ... etiite it ete ettt e et e et et e s ae e e ae et e e s te e st e es e s Rt e s Ee e be e Ee e s eeeneeeR et eRe e eR e e Rt e teenteeneeeneenreenReenreenreennn 63
T. Dahlmann, C. Horn, M. Dietmannsberger

Comparison of Electric Vehicle Fleet Smart Charging Methods ..........c.ccoiiriiiiiiiiicse e 69
A. Rutgers

Persisting Barriers in the Context of Vehicle to Grid: Exploring the Role of Minimum Security
Range Based 0N CONSUMET EXPEIIENCE ........iviieieirirte e stesesteeee st etesteste e steste e e eseesaestestestesteenseseessenseseessessessens 75
N. Baumgartner, F. Kellerer, M. Dreisbusch, S. Mang, M. Ruppert, W. Fichtner

Integration of E-Mobility Forecasts into Distribution Grid MOdEIS............ocooiiriniininies 81
M. Uhrig, P. Lipp, P. Clasen, N. Losacker

Electric Vehicle Modelling for Function Testing of Charging Infrastructures Using Power
Hardware-In-The-Loop STIMUIALIONS ........ccoiiiiiiiiieere bbbt 86
A. N. Morab, S. Marchand, B. Wille-HauBmann

Potential of Intelligent VVehicle Charging in the Low Voltage Grid Including Photovoltaics .............cc.ccoceuee. 93
C. Sundstrém, D. Jung

Multiagent-System Based Smart Charging Algorithm for a Time-Variant Set of Electric Vehicles ............... 100
S. Eckner, P. Bretschneider

Market and Field Perspectives on Integration of Electric VVehicles into Balancing Energy Services............... 105
F. Vorwerk

Managing Flexibility in the DiStribUtion Grid..........coceoiiiiiiiii s 116

S. Holzhauer, F. Krebs

Assessing the Impacts of Market-Oriented Electric Vehicle Charging on German Distribution Grids ........... 123
B. Schachler, A. Heider, T. Répke, F. Reinke, C. Bakker

Realisation of a Sustainable Route Planning Using a Selection of Locations and Analysis of
Charging Park Infrastructure Integrated in ENergy DiStriCtS ........cooeiiiiiiieieieieneeeseee e 132
S. Junglas, A. Kraut

Grid-Related Challenges of High Power Charging Stations for Battery Electric Long Haul Trucks............... 139
K. Burges, S. Kippelt, F. Probst



Simply Charging, Anywhere, Anytime with One Contract — Setting Roaming to the Next Level .................. 144
R. Enzenhdofer

HPEVCS - High Power Electric Vehicle Charging Stations..........ccccovviviiviiiieniecie e 158
J. Martins
Smart2charge: Smart Grid Enabled BEV Charging Infrastructure for Rural Areas..........ccccoceoveniienennennen. 163

P. Kumar Elangovan, D. Lust, E. Gokdemir, J. Silberer, D. Pietruschka, M. Mrso

Analysis of Optimally Composed EV Pools for the Aggregated Provision of Frequency
Containment Reserve and Energy Arbitrage Trading........coereieieneienenieie e 169
B. Tepe, J. Figgener, S. Englberger, A. Jossen, D. Uwe Sauer, H. Hesse

Power Quality of Charging and Discharging of Automobile Batteries Used as Power System
1T 0 VAT (o] 2= To [T TP PP PP P TR PRTOPPTOP 176
E. F. Fuchs

Using Clustering Algorithms to Identify Representative EV Mobility Profiles for Complex Energy
Y] (=] 0 Y oo L] USSP 184
T. Schmidt-Achert, A. Bogensperger, S. Fattler, A. Ostermann

Electric Mobility Integration in Energy Communities: Trending Topics and Future Research
DT =T 1[0 OO S PP 191
S. Eckhoff, H. Wagner, O. Werth, J. Gerlach, M. H. Breitner, B. Engel

Balanced Priority Charging Put into Practice for an E-Mobility Fleet of a Regional Council ......................... 200
D. Huschenhoefer, J. Petzschmann, S. Sigle, T. Schneider

Reducing Grid Peak Load Through Smart Charging Strategies and Battery Energy Storage Systems............ 204
D. Kucevic, S. Goschl, T. Ropcke, H. Hesse, A. Jossen

Smart Battery Concept: A Battery that Can Breathe ... 208
R. Teodorescu, X. Sui, A. B. Acharya, D.-I. Stroe, X. Huang

Influence of a Workplace Electric Vehicle Charging Station's Design and Control on Grid Impact............... 215
A. Starosta, N. Munzke, M. Hiller

Author Index





