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Scpe

Due to the intermittent nature of renewable energy sources (RES), the related energy systems need to
include significant backup in terms of traditional energy sources or a significant electric storage
capacity. This increases the cost of electricatggnand the overall energy system and hinders the
RES proliferation. The growing presence of electric vehicles (EV) includingiplbgbrid electric
vehicles (PHEV) brings a substantial amount of distributed anddagbnse battery storage capacity
thatis connected to the grid during long vehiplerking intervals, thereby opening new opportunities
for the RES integration. This relates to appropriate-iis&ributing E\battery charging (soalled

smart chargig) aimed at the grid load lewey including absorption of excess production from the
RES, as well as to the vehidie grid (V2G) technologies associated with bidirectional charging for
grid regulation and spinning reserve purposes. However, the overall transport and energy system
(TES) becomes ore complex and it can be optimally managed only by way of a widespread
involvement of information and communication technologies (ICT) in (i) TES rimggedimulation

and optimiation processes; (ii) EV fleet modeling based on realistic EV energy manageonéol
strategies and naturalistic driving cycles; (iii) energy system strategic planning; and (iv) supporting
services such as those related to smart charging.

Main objective

The summer school is targeted to early stage researchers and profesgiorais interested in
gaining the knowledge and competence in different types of electric vehicles and their intégfiation
modern energgystemsThe main objective is to provide an educational platform and a forum for
disseminating and discussing retR&D efforts in the propulsive area of integration of electrified
transport into future greener energy systems.

Structure

The summer school will be organized in two pattie course itselindparticipation at the SDEWES
conferencencluding a Speciabession of Integration of electric vehicles into grid systérhe course
will include lectures and practical examples of compaidedmodeling,design and optimization of
electric vehicles and related smart grid systems. The students who completelierogramare
anticipated tde awarded by ECTS credits.


http://www.dubrovnik2013.sdewes.org/

Program

17/09/2013 Electric and Hybrid -electric Vehicles: Configurations, Modeling,
Optimization, and Control

Prof. Francis Assadian, Cranfield University, UK
Prof. Jogko dbzagreb,Crddtmi ver sity

18/09/2013 Synthesis of Naturalistic Driving Cycles and Modeling of Electric
Vehicle Fleets

Dr. TaeKyung Lee, Ford Motor Company, USA
Rashid A. Waraich, ETH Zurich, Switzerland

19/09/2013 Integration of Electric Vehicles into Grid Systems and Smart
Charging
Dr. Filipe J. SoaresProf. Joao A. Pe-as Lopes, Por
Rashid A. Waraich, ETH Zurich, Switzerland

20/09/2013 Energy System Planning including Vehiclgo-Grid Aspects

Prof. David Connolly, Aalborg Unarsity, Denmark
Prof . Neven Duil and Dr. Goran Kr aj

21/09/2013 Energy Storage Systems

Prof. Ingo Stadler, Cologne University of Applied Science, Germany
Dr. David Dallinger, Fraunhofer Institute, Germany

22/09/20B Round Table
Student presentations
City Tour

23-27/09/2013 SDEWES Conferenceincluding
Special Sessioon Integration of Electric Vehicles into Grid Systems



Tuesday, September 17, 2013

Electric and Hybrid -Electric Vehicles: Configurations, Modding, Optimization,
and Control

Abstract: The seminastartswith an overview of various configurations of electric vehicles
(EV), including Hybrid Electric Vehicles (HEV), Pluig Hybrid Electric Vehicles (PHEV),
Extended Range Electric Vehicles (ERE¥hd Battery Electric Vehicles (BEV).

Optimization of main EV component sizing parameters and related analyses are discussed
next. Mathematical models of EV power trains are presented as a prerequisite for EV control
system design and verification studi@®e bond graph modeling method is used to
graphically analyze the powepfl in common EV configurations such pewersplit HEV

and EREV configurationd'he dynamic programming methausedfor off-line

optimization ofEREV control variables for vanies certified driving cycles, where the main
aim is to gain the insight into optimal vehicle behavior for the purpose of controller design
and provide an "idealized" benchmark for controller verificatn.line (feedback)

controller design methods areustrated on PHEV and EREV examples, where the emphasis
is on the design of energy management strategy (as a supervisory control loop). The
controllers will be verified againshe optimization benchmarto illustrate that the causal
control strategies caapproach the global optimum behavior under realistic operating
conditions and constraintk the afternoon sessiome modeling, optimization, controller
implementation, and simulation verification methods wililhestrated to the participants
througha computer demo course.

Moderator: J. Deur

Schedule:

8:00-8:45 Registration and Welcome reception

8:459:00 Summer School Introduction

9:0010:00 Overview and optimization of EV configurations, F. Assadian
10:0010:45 Modeling of EV power trains, .FAssadian

10:4511:30 EV power flow analysis, J. Deur

11:3012:00 Coffee break

12:00:13:00 Optimization of EV control variables, J. Deur

13:0013:45 EV controli PHEV case, F. Assadian

13:4514:30 EV controli EREV case, J. Deur

14:3015:30 Lunch bre&

15:30617:30 Computer course: EREV modeling, optimization, and control
M. CipekandB. Gkugor



Wednesday, September 18, 2013

Synthesis of Naturalistic Driving Cycles and Modeling of Electric Vehicle Fleets

Abstract: Driving cycles play an important role in analysis and design of EV propulsion
systems and smart charging strategies. Their role is magnified in the case iof pW(s)

because driving patterns have a strong impact on specific energy consumption, ability of the
vehicle to provide pure electric operation, range of charge depleting operation, and finally
assessments of the statiecharge (SOC) at the beginning of charging. Certification schedules
are commonly usefbr variousvehicle studiesbut there isasignificart discrepancy between

the certification schedules and rearld driving. Hence characterizing the naturalistic

driving patterns and generating representativeweald schedules is essential for EV design
and control work, studies of technology adoptiyrreal consumers, and assessments of the
impact on the gridThis seminarintroducesa procedure for synthesizing and validating-real
world driving cycles to reproduce naturalistic driving patterns for arbitrary driving distances.
The procedure isillustat ed i n the afternoonds computer ¢
delivery vehicle fleet characterization. The followingeples of applications of synthetic
cycles aralsodemonstratedi)analysis ofPHEV daily missionstheir impact on the electric
grid, and possible charging opportunities using representative synthetic cycles with the
consideration of daily driving schedujesd(ii) assessment of the impact of electrified

vehicles on the gridombiningrepresentative reatorld driving cycles in Ndwestern US

and vehicle simulationsFinally, an agenbased approach for modeling electricity demand by
electric vehicles is presented. Theinsportation Energy Simulation Framewaskpresented,
which has been implemented recently by extending atirexigavel demand simulation.

This openrsource framework provides various features and interfaces for creating new
models, which allows to simulate a wide range of electric mobility scenario, as will be
exemplified through some of the Thursdayods |

Moderator: J. Deur

Schedule:

9:0010:00 Overview of realworld driving cycle analysis, K. Lee
10:0011:00 Synthesis and validation of naturalistic driving cycles;KTLee
11:0011:30 Coffee break

11:3012:30 Use of naturalistic driving cycldsr estimating PHEV energy consumption
and charging opportunities, -K. Lee

12:30:14:00 Adding electric vehicle modeling capability to an ageased transport
simulation, R. A. Waraich

14:0015:00 Lunch break
15:0016:00 A modeling approach for the &ssment of PHEV impact on grid, -K. Lee

16:0017:30 Computer course: Naturalistic driving cycles: data collection, analysis, and
synt hesi s, B. Gkugor



Thursday, September 19, 2013

Integration of Electric Vehicles into Grid Systems and Smart Charging

Abstract: This seminar addresses the impacts and benefits of EV and EV active management
on the power systems, both in steatigte and dynamic operation modes. The emphasis is on:

(i) an EV integration framework capable of dealing with the techniqedcs of electricity

grids operation and market operation, and considering different EV charging strategies; (ii)
approaches to evaluate the grid impacts due to EV integration, based on a stochastic model to
simulate the EV movement and a Monte Carlo s&tmon method; (iii) participation of

properly charged EVs in primary and secondary frequency controls; and (iv)
experimental/testing work performed at the Microgrid/EV laboratory facilities of INESC

Porto. Furthermore, modeling of different chargingesuobs, including smart charging, will

be presented by using theansportation Energy Simulation FramewdikESF) tool

presenting on the Wednesday's seminar. The approach will be illustrated througharlckal
scenario for the city of Zurich (controlled.vuncontrolled charging). In the afternoon's

computer course, the participants can learn how to get started using theoapes TESF

tool, and create their own models quickly and perform simulations using this framework.

Moderator: J. Deur

Schedule

9:0010:00 The electric mobility paradigm need, F. J. Soares

10:0011:00 Framework for EV integration into grid system including smart charging
management, F. J. Soares

11:0011:30 Coffee break

11:3012:30 Steadystate and dynamic behavior impact stsddue to a large EV presence
F. J. Soares

12:3014:00 Smart charging schemes and their modeling using a framework for electric
vehicle simulation, R. A. Waraich

14:0015:00 Lunch break

15:0016:00 Microgrid/EV laboratory, and policy needs and worldtg F. J. Soares

16:0017:30 Computer Course: Introduction to the Transportation Energy Simulation
Framework R. A. Waraich



Friday, September 20, 2013

Energy System Planning including Vehicleo-Grid Aspects

Abstract: A critical aspecbf sustainale development of modern societiesludesplanning

and development ohodernenergy systemd hese systems should provide security of energy
supply, they should be competitive and cause minimal impact to the environment. In a long
term, only renewable engy source$RES)supported by energy storagehnologies

(including those provided by EVspuld fulfil these requirement&nergy system planning,
simulation and analysis models will be presentedh®summer school participants.

Emphasis igiivenatthe methodologies and models that eanount forthe interconnection

of intermittent RES, electrical grid, EVs and other system components. The models are aimed
at energy system component optimisation under different constraints, such as installed power
of electricity producing units, aggregated vehicle storage capacity, CO2 emission costs, fuel
electricity cost ratio, RES potentjand EV charging strategy. Participants will be introduced
with variousenergy planning software toadsich asH2RES, MAED,EDT, LEAP and
EnergyPLAN.The focus is on EnergyPLAN asdeterministic tooihcorporatinggeneral

inputs are demands, renewable energy sources, energy station capacities, costs, and a number
of different regulation strategies for import/export and exeésdricity production.

EnergyPLAN optimises the operation of a given system as opposed to tools which optimise
investments in the systemm the afternoon's computeoursethe participants willbe able to

model some basic components within the energtesy such as the electricity demand,

power plants, intermittent renewable energy, heat demands, and traibpartursevill be
completedwith acomparison betweamsingconventional and electric vehiclesthin a

countrylevel energy planning scenario

Moderators. D. Conolly and N. Dui l
Schedule:
8:30:10:00 Introduction b energysystempl anni ng, N . Dui

10:0010:30 Coffee break

10:3012:00 Planning ofenergy systems with a highare ofrenewable energysircesand
EV presenceN . Duil agmd iG. Kr

12.00-13.00 EnergyPLAN: An Advanced Energy System Planning Taal,Connolly

13:.00-14:00 Lunch break

14:00-16:00 Computer course: EnergyPLAND. Conolly

16:00-16:30 Coffee break

16:3018.00 Computer course: Energy System Plannigmand and Supyp G. Krajalil



Saturday, September 21, 2013

Energy Storage Systems

Abstract: The seminar starts with a thorough overview of energy storage technologies. This
is not onlyrestricted to electricity storage, but also to primary energy storagesrieestld
storages, and measures for load shifting. The main focus of this introductory lecture is on how
those storages will be able to contribute to a 100 % supply by renewaide ggstems. The
second lecture givesdeep insighbn those technologigkat couldoe applied in electric
vehicles(EV), and these are mainly electchemical energy storaggsomparing thee

technologies with all other alternatives discussetthénintroductory lecturestudents and

lecturers will discuss and elaborate podgibs but also challenges and hurdle€ofto-grid
operation Where are chances for electric vehicles and where their restrictions are will be
discussedThe second part of the semimtiscusses the necessary battery sizes and
configurations of plugn electric vehicles (PHEVS) with respect to the resulting vekiale

grid (V2G) storage capabilities. Methods to calculate V2G discharging costs caused by the
battery degradation and efficiency related losses are presented and compared with commonly
used staage technologies. Also, aspects of battery's secondary use and possible applications
within the electricity system will be discussed. Finally, a system analysis comparing the
capability of PHEVs' demand response and V2G to balance fluctuation of ebgctricit

generation from wind and photovoltaic sources will be presented, including an analysis of
possible revenues compared to conventional charging.

Moderators. |l . Stadler and G. Krajalil

Schedule:

9:0011:00 Overview of energy storage technologies and their contribution towards the
goal of 100% supply by renewable power systems, |. Stadler

11:0011:30 Coffee break
11:3014:00 EV energy storages includingV-to-grid application, I. Stadler
14:0015:00 Lunch break

15:0016:30 Plugin electric vehicle battery storage and vehideyrid discharging costs
D. Dallinger

16:3017:30 Contribution of plugin electric vehicles to integrate fluctuating renewable
electricity generation D. Dallinger



Sunday, September 22, 2013

Round table andStudent presentations

Aim: Lecturers will be answering participants' questions and debating on prospects for
proliferation of electric vehicles, their integration iroergy systems, and viable
charging technologies.

Afterwards, the students will present their work in the field through selected lectures
and a poster session, which will further facilitate broad discussions on emerging Ev
grid technologies.

Moderator: N. Dui |

Schedule:

9:00-10:30 Round table

10:30:11:00 Coffee break

10:3013:30 Student presentations (selected lectures and poster presentations)

Social program

17:00-19:00 City tour
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Lecturers' Biographies

Prof. Francis Assadian (www.cranfield.ac.uk/soe/profiles/f assadian.htnms a Professor of
Automotive Engineering at Cranfield University. He earned his B.Sdeichanical Engineering from

the Oklahoma State University in 1982; M.Sc. in Electrical Engineering from the California State
University, Sacramento in 1992, and Ph.D. in Mechanical Engineering with emphasis in System
Modeling and Control System Design fraime University of California Davis in 1997. He has 30

years of industrial experience of which 15 years are in the automotive domain. He has worked for
companies such as Peugeot Citroen, Ford of Europe and Jaguar Land Rover. He joined the Department

of Automotive Engineering at Cranfield University in September of 2009. He has established and
directing the Automotive Mechatronics Centreww.cranfield.ac.uk/soe/departmsfautomotive/
automechatronidgowards innovative research to assist in speeding up the introduction of current and
future automotive sustainable energy technologies. He is currently the Head of Department of
Automotive Engineering. In 2008, he was noated for the Ford Technical Achievement Award in

6Yaw Stability and Traction Control Using an E
Di fferentialo. Prof . Assadian has over 80 journ
Associate Edor of a number of journals such as IFAC Journal of Control Engineering Practice and

IEEE Journal of Vehicular Technology. He is a Fellow of Institute of Mechanical Engineers.

Mr. Mihael Cipek received his Dipl. Ing. Degree in Mechanical Engineering atRheulty of
Mechanical Engineering and Naval Architecture of the University of Zagreb in B@08currentlya
ResearclAssistant at theame UniversityHis recent research interest includes modelling and control
of electric and hybrigklectric vehiclesFor his paper in this field he received the Third Bespd?
award at the 10th ICBGM meeting held in Genoa in 2012.

Prof. David Connolly (http://www.dconnolly.ne)/ received his Ph.D. Degree from the University of
Limerick, Ireland, which focused on the role of pumped hydroelectric energy storage (PHES) in aiding
the integration of intermittent wind power. As part of his Ph.D. work, he developed a unique software
tool which identifies suitable sites for the constion of PHES. He is currently an Assistant Professor

in Energy Planning at Aalborg University, Denmark. At present his main area of interest is energy
systems analysis, particularly in relation to the integration of wind power, district heating, and
altemative transport fuels. He develops energy systems models at a national level to evaluate the
technical, environmental, and financial consequences of energnsyswith specific emphasn

100% renewable energy systems. Most recently, his worked hasetbon the role of district heating

in the future EU27 energy system and the potential for synthetic fuels in the transport sector. To date,
Prof. Connolyhas published approximately 15 international journal papers in the area of energy
planning and eneygsystems analysis.

Dr.-Ing. David Dallinger received his B. EngBusiness and Engineerinffom the Jena University

of Applied Sciences in 2006 dnhis M. Sc. (Mechanical Engineering) and Ph.D. (Electrical
Engineering) from University of Kassel in 2008 and 2012, respectively. He was subsequently
employed at ABB High Voltage in Switzerland and China-lbg. David Dallinger has been working

at the Faunhofer Institute for Systems and Innovation Research ISI in Karlsruhe since April 2008. He
has been visiting scientist at the Energy Analysis Department of the Lawrence Berkeley National
Laboratory in California and serves as member of the Internatora&by Agency Task Forces: Plug

in Hybrid Electric Vehicles. His research interests include the igtegration of electricity from
fluctuating renewable energy generation and electric vehicles.

Prof. J o (@wkwofsb.Briaag/ideyrreceived his Ph.D. Degree in Electrical Engineering from

the University of Zagreb in 1999. In 2000, he spent a year with the Ford Research Laboratory in
Dearborn as a postdoctoral scholar, where he was working on different aspeaitoraotive
powertrain modelling and control. Subsequently, he has led numerous research projects supported by
Ford Motor Company and Jaguar Cars, and a number of domestic R&D projects, including the project
"ICT-aided integration of Electric Vehicles snthe Energy Systems with a high share of Renewable



http://www.cranfield.ac.uk/soe/profiles/f_assadian.html
http://www.cranfield.ac.uk/soe/departments/automotive/automechatronics
http://www.cranfield.ac.uk/soe/departments/automotive/automechatronics
http://www.dconnolly.net/
http://www.linguee.de/englisch-deutsch/uebersetzung/Master+of+Business+and+Engineering.html
http://www.fsb.hr/acg/jdeur

Ener gy Sitpu/poweslabdsb.fr/iresev/He is coordinating research activities on a couple of

work packages within the EU FP7 FET cooperationqmtofHigh Altitude Wind Energy", and is a
member of the Management Committee of the COST Action TU1105 entitled "NVH Analysis
Techniques for Design and Optimization of Hybrid and Electric Vehicles". Prof. Deur was recognised
domestically by the Annual Nathal Science Award for Exceptional Scientific Achievements in 2006,

and he received the Best paper awards at the XIX IAVSD Symposium held in Milan in 2005 and the
10th ICBGM meeting held in Genoa in 2012. His research interests include: modelling antaontr
vehicle mechatronic systems, hybrid electrical vehicles, optimal control, electrical energy storage
systems, and servosystems. His research efforts in these fields have resulted in one research book and
more than 25 journal papers and 80 confereapers.

Prof. N e v(letp:/poDaulabifsb.hr/neven/is with the Department of Energy, Paw
Engineering and Environment of th&aculty of Mechanical Engineering and Naval Architeet
University of Zagreb. He haleen amember of International Scientific Committee of Dubrovnik
Conference on Energy, Water and Environment Systems since 2003.aHaember of regional
editorial board of Thermal Science Journal amdAssociatedEditor of Energy journalSince 1994

Pro f . Hasibiedn guest researcher at the Research Group on Sustainable Energy Dewnglopm

I nstituto Super i orHehadctaken pad in {aridas fields offFSostainablg &rergy
Development including energy management, energy planningatel change and integration of
renewable energy in islands, as well as the CFD (Computational Fluid Dynamics) projects mainly in
field of combustion and energy transfer. During his research work at IST on energy planning in islands
(Azores, Madeira, Cape/erde), heworked on several projects which aim was integration of
renewable energy sources ingtand energy supply. From 1999 2601 he was involved in the UN
Convention on Climate Change process in the field of technology traRsfeeceivedis PID degree

in 1998, and has devoted his expertise in energy studies and developing hew to@sgfppkmning

and policy, in particulafor developing countries and the economies in tramsiiiecluding capacity
building.

Dr . Go r a nis nésearghent| Diegartment of Energy, Power Engineering and Environment at
the Faculty of Mechanical Engineering and Naval Architecture, University of Zagreb. He defended his
PhD. thesis "The role of energy storage in planning of 100% renewable energy systeiing" at
University of Zagreln 2012. Since 2002 he has been a member of Local organising committee of
Dubrovnik Conference on Sustainable DevelopmenEmérgy, Water andEnvironment Systems
(SDEWES), and since 2004 he has been working on numerous EU projp&Es§, AVEBENV,
WEB-MOB, STORIES, GERONIMO, SMART, BIOSIRE, DISKNET, JoRIEWRESEV as well as
onthenational project Smart Energy Storage for Sustainable Development of Energy Systems.

Dr. Tae-Kyung Lee is currently with Ford Motor Company, USA, at thepdement of Vehicle and
Battery Controls. Before joining Ford, Dr. Lee served as a Research Faculty in Department of
Mechanical Engineering, University of Michigan, USA. He had worked as a senior research engineer
on powertrain computer aided engineeri@\E) in NVH and dynamics at Hyundai Motor Company
(HMC), R. O. Koreafrom 1998 to 2005Dr. Lee received his Ph.D. in Mechanical Engineering from

the University of Michigan in 2009 and earned B. Sc. and M. Sc. degrees in Mechanical Engineering
from SeoulNational University, R. O. Korea in 1996 and 1998, respectively. His main research
interests include alternative and hybrid powertrain systestectrochemical battery mddag for
controls, advanced internal combustion engialelling and contro]griving cycle analysisand the

control of automotive and powertrain systems. His research activities intlideternationally
renowned journapapers and 1g8onference paper®r. Lee is the recipient of the IMechE Donald
Julius Groen Award (2011) by theslt i t ut i on of Mec hani cal Enginee
Informatics and Control Groypand Springer Award (2012) by the International Journal of
Automotive Technology.

Dr. Filipe J. Soaresreceived the Physics degree (fiyear course) from the Faculty 8ciences and
an Electrical Engineering (Renewable Energies) Postgrad from Porto University, in 2004 and 2007,


http://powerlab.fsb.hr/iresev/
http://powerlab.fsb.hr/neven/

respectively. In 2012 he received the Ph.D. degree in Sustainable Energy Systems, within the

MIT|Portugal Program, from Porto University. His .PD . thesi s wa s entitl ec
Depl oyment of Electric Vehicles in Grid Operatio

Power Systems Unit of INESC Porto and his research activity is directed towards the integration of
renewable energywources and electric vehicles in electric distribution grids, as well as to the
devel opment of advanced functionalities for the
participation in the electricity markets. In these areas, he has actarigigated in the European

project MERGE and in the Portuguese project REIVE. He is author-autbor of more than 40
papers and two books: AEl ectric Vehicle I ntegrat
and Al nt egr at i oxin Distribuioh Blatwonksi: lethdleldgiesctd Evaluate Impacts

and Manage Electric Vehicles' Chargingo edited b

Mr. Br ani mi r rec@ved ljsoMasters Degree in Electrical Engineering from the University of
Zagreb in 2011. Hénas been working as a Research Assistant at the University of Zagreb since
November 2011where he is engaged in th@oject entitled "ICTFaided integration of Electric
Vehicles into the Energy Systems with a high share of Renewable Energy Sourcegsddich
interests include hybrid electric vehicles control strategies, optimisation algorithms, vehicle fleet
probability analysesand smart charging.

Prof. Ingo Stadler (http://www.fO7.fhrkoeln.de/fakultaet/personen/professoren/ingo.stadaewith

the Institute for Electrical Power Engineering of Cologne University of Applied Sciences. Within the
institute he covers the areas of renewable energies and exwngymicsHe has been working for
many years with the topic of electricity supply systems with high fractions of renewable energies.
Among others he investigates demand response activities arelaubric energy storage devices in
order to decouple elaity generation and consumption. Within the second grid study of the German
energy agency (dena Il) it has been investigated on how high fractions of renewable energies can be
integrated into the electricity supplies by energy storage and demand sidigesic Within that
project Prof. Stadler takes care about transition to a flexible demand side and integration of thermal
stores in order to improve flexible electricity generatible hasalso beena German's expert for
"Standalone and Island Applicains" in the Photovoltaics Power System Program of the International
Energy Agency (IEA) for a period of ten years. Here he dealt with electricity supply of communities
that are not connected to the public grid.

Mr. Rashid A. Waraich (http://www.ivt.ethz.ch/people/rwaraich/index_ENstudied computer
science at ETH Zuri ch, Switzerl and, with an exch
thesis in the area of distributed systems anorimétion security, during his final Masters semester at
University of California, Berkeley. He received the M.Sc. degree in computer science from ETH
Zurich in 2007. In 2008, he joined the Institute for Transport Planning and Systems at ETH Zurich,
where e is working towards the Ph.D. degree. The main topic of his dissertation is related to
microscopic electric vehicle demand modelling. Based on an-agsed traffic simulation, he has
developed an open source framework for electric vehicle modellinghwais been utilized in several
projects, such as ARTEMIS, where the possible impact of electric vehicle charging on the electricity
grid of the city of Zurich is assessed. Furthermore, he is also involved in the THELMA project
(http://www.thelmaemobility.ne} where a Switzerland wide assessment of electric mobility is
performed. In 2012, he was invited for a research visit to the Future Cities Laboratory (FCL), in
Singapore, where he furthered his previasearch related to electric vehicles and created models for
inductive charging and has also contributed by a parking model for Singapore. His research interests
include largescale parallel micreimulations, simulation of electric vehicles and parkingcies.




