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MOBI SEMINAR 2023
BEYOND THE STATE OF THE ART IN E-MOBILITY
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WELCOME

Prof. Dr. ir. Joeri Van Mierlo
Director of MOBI - Electromobility Research Centre
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4

J. Van Mierlo - VUB

1979 - Vrije Universiteit Brussel
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MOBI IN NUMBERS

50 years

EV pioneer research

200 projects

over last 5 years

25
current EU Projects

30
nationalities

122
team members

8 M€

turnover 2022
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MOBI IS THE LARGEST 
ELECTROMOBILITY 
RESEARCH HUB IN 
EUROPE
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Prof. Dr. ir. Joeri Van Mierlo
Director of MOBI - Electromobility Research Centre

SETTING THE SCENE
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Battery price ($/kWh)
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Battery price ($/kWh)
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Battery price ($/kWh)
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TCO - COST COMPETITIVENESS PER SEGMENT/COUNTRY

Source: Leaseplan, 2021
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DRIVING RANGE

Source: Leaseplan, 2021
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MARKET EVOLUTION
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MARKET EVOLUTION
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Driving range (km)

Audi Q4 35 e-tron 52kWh

BMW iX3

BWM i3

Citroën e-C4

Fiat 500e berline 42kWh

Ford Mustang RWD 99kWh

Honda e
Hyundai IONIQ

Hyundai Kona EV 64kWh
Kia e-Niro 64kWh

Mercedes EQC 400 Amatic

Nissan Leaf e+

Opel Corsa-ePeugeor e-208

Polestart 2 Longe range Single 
motor

Renault ZOE ZE50 R110

Skoda Enyaq iV 80 77kWh

Tesla Model 3 Longe range

VW ID.3 77kWh

Seat Urban EV (2025)

VW ID.2 (2022)

Future ?
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Vrije Universiteit Brussel – MOBI – Prof. Joeri Van Mierlo 20

Example Brussels:
10% private parking place

20
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PASSIVE CHARGING

21

PASSIVE CHARGING SMART CHARGING
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VUB V2H
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VUB V2H
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Japan, 2018

25

26

26



MOBI SEMINAR 31/03/2023

5

27

Real-time emissions of full supply chain of 
electricity generation
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Extensive Bill-of-Materials of all components

28

29 30
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Raw Materials

Raw Materials

Production Distribution

Components Assembly

Use Recycling
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INFLUENCE OF THE ELECTRICITY MIX

35

IMPROVING BATTERY PRODUCTION => COST AND CO2 REDUCTIONS
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Cobalt free Cathode
Solid Electrolyte

Silicium
or Li m

etal A
node

AQ

=> 2e market

V2G

38

• 9.30 Welcome
Prof. Joeri Van Mierlo –Head of MOBI

• 9.40 Setting the scene  
Prof. Joeri Van Mierlo –Head of MOBI

• 9.50 Keynote speaker Jef HUYCK
Head of department asset panning and grid development
Fluvius
Is our distribution grid ready for the future?

• 10.20 Next generation propulsion systems for electric vehicles
Dr. Mohamed El Baghdadi- EPOWERS 
Prof. Omar Hegazy –Head of EPOWERS

• 10.30 Solid state batteries & manufacturing 
Prof. Maitane Berecibar - Head of BIC

• 10.40 Pauze

• 11.10 Future and Modular DC charging enabling V2X Features
Dr. Thomas Geury – EPOWERS

PROGRAM
• 11.20 Smart charging and V2G cloud solutions 

Dr. Cedric De Cauwer - EVERGi

• 11.30 Supporting the development of sustainable energy 
communities 
Prof. Thierry Coosemans –Head of EVERGi

• 11.40 The sustainability of electric vehicles and communities 
Prof. Maarten Messagie –Head of EVERGi

• 11.50 Autonomous Vehicles 
Prof. Evy Rombaut – E&AVgroup

• 12.00 Where can light play a rol in EV/AV communication and how 
disruptive could it be?
Jan Coosemans - MERLIN

• 12.10 The total cost for logistics providers (TCO)
Stefan Sallinger – E&AVteam
Prof. Lieselot Vanhaverbeke – E&AVteam

• 12.30 Wrap-up 
Prof. Thierry Coosemans - Deputy Director MOBI

• 12.35 Walking lunch

39

POSTER PRESENTATIONS EXPERT TOOLS DEMO’S LAB TOURS

PROGRAM

• 12.35 Lunch break
Walking lunch
Poster presentationsDemo’s expert tools

• 13.30 Lab Tours • 15.30 End

40
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Jef HUYCK
Head of department asset panning and grid 
development at Fluvius

KEY NOTE
IS OUR DISTRIBUTION GRID READY FOR THE FUTURE?

42

Is our distribution grid ready 
for the future?

VUB – MOBI-Seminar
31th of March 2023

43

Introduction

Increasing
electrification

Electro-
mobility

Who are we?

Is our energy grid ready for the future?

What does that mean in actual practice?

44

Who are we? 

Introduction

45

Public 
lighting

Multi-utility DSO

Electricity

Cable 
distribution

Sewerage

District 
heating

Natural gas

31.03 .2023A re  our energy grids ready for the  future? 46

46

Key figures Fluvius (December 2021)

A re our energy grids ready for the  future? 31 .03 .2023 47

47
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A re our energy grids ready for the  future?

*

31.03 .2023 48

48

Is our distribution grid ready for the future?

Increasing
electrification

49

Climate change
Energy transition

50

31.03 .2023A re  our energy grids ready for the  future?

Mobility

Industry and
services

Energy storage

Decentralised
production

Heating of 
buildings

Local
challenges

51

51

4 types of electric vehicles with an impact 
on the grid

A re our energy grids ready for the  future? 31 .03 .2023

Mobility

Passenger transport Light cargo

1,5 million electric
vehicles in Flanders

in 2030

Large increase in 
2025-2032

(+50% on new 
registrations)

Heavy cargo

20% new sold in 
2030 are electric

(5% fleet)

Public bustransport

Full electrification
2035

52

52

HCV - typical uses

Source: Febiac Kenniscentrum

31.03 .2023A re  our energy grids ready for the  future? 54

54
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3 types of heating with an impact on the
grid

A re our energy grids ready for the  future? 31 .03 .2023

Heating of 
buildings

Heating grids

Potential of
8 TWh

through heating
grids by 2050

Heat pumps

Renovation rate of 
3% in 2030 is 

important

Phase-out of fuel oil

700.000
houses connectable

on the current
gasgrid

55

55

3 types of decentralised productions
with an impact on the grid

A re our energy grids ready for the  future? 31 .03 .2023

Decentralised
production

Solar Panels (PV)

Growth of 300 to
450 MW/year

Wind turbines (onshore)

2,8 GW
in 2030

Cogeneration (WKK)

Expected decrease
new cogenerations

56

56

31.03 .2023A re  our energy grids ready for the  future?

Industry and
services

Expected industrial
growth

Expected
Energy efficiency

Expectation:
• Increasing consumption
• Increasing peak load

57

What does the gas grid mean for the Flemish
industry and service sector? 

31.03 .2023

A number of large customers per sector 

0
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Gas consumption per application
(GWh/month)

Ver w arm i ng

WKK aar dgas

Pr oces  + deel tj e verw ar mi ng

B ron: D ata F luvius

B ron: D ata F luvius

A re  our energy grids ready for the  future? 58

Consumption by sector (TW h)

58

What does the distribution gasgrid mean for the
Flemish industy and service sector? 

31.03 .2023

Energy supply trough the gas network is of great
importance for the Flemish economy.

AGRICULTURE, 
FORESTRY AND 

FISHERIES
18%

FOOD, BEVERAGES 
AND TOBACCO

15%

OFFICES AND 
ADMINISTRATIONS

14%

TRADE
7%

HORECA
6%

HEALTH AND SOCIAL 
SERVICES

5%

MINERAL NON-
METALLIC PRODUCTS

5%

OTHER COMMUNITY, 
SOCIAL AND 

PERSONAL SERVICES
5%

CHEMIE
4%

Other subsectors
21%

Distribution of gas consumption by subsector 2020
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B ron: D ata F luvius

A re  our energy grids ready for the  future? 59

59

Geographical spread industrial gasusers in 
Flanders

31.03 .2023A re  our energy grids ready for the  future? 60

60
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• Electric vehicles: 
- Car battery capacity > home battery offers possibilities
-

• Large batteries:
- Questions about feasibility (European funding) in ports in combination with industrial sites
-

è Batteries only have an impact on Investment Plan if peak production is also captured and
grids are spared

è Important not only to commit on self consumption

31.03 .2023A re  our energy grids ready for the  future?

Energy storage
• Home batteries:

- Close to 50.000 (oct 2022) 

- Today only focus on self-consumption
- Premium till 2024, but amount falls: slower growth

61

• Data centers in the Brussels region

• 230V grids in historic city centres
and around Brussels

• Voltage problems on the low-voltage grid
in rural areas

Local
challenges

0% – 10%
20% – 40%
40% – 60%
60% – 80%
80% – 100%

% 230V-net

0% – 1%
1% – 2%
2% – 4%
4% – 6%
6% – 8%

% insufficient funding ratio

31.03 .2023A re  our energy grids ready for the  future? 62

62

31.03 .2023A re  our energy grids ready for the  future?

Mobility

Industry and
services

Energy storage

Decentralised
production

Heating of 
buildings

Local
challenges

What is the
joint impact 

on the distribution 
networks towards 

2032 
and finally 2050?

63

63

Low voltage: current state

31.03 .2023A re  our energy grids ready for the  future?

Current share of networks that could potentially congestion (% by municipality)
% congestion/municipality

64

64

Low voltage: situation in mid-term scenario in 2032

31.03 .2023A re  our energy grids ready for the  future?

Current share of networks that could potentially congestion (% by municipality)
% congestion/municipality

65

65

31.03 .2023A re  our energy grids ready for the  future? 66

Strengthen 40% of low 
voltage cables (30,000 km)

with modification 
of 750,000 home 
connections (21%)

Strengthen 13% of 
medium-voltage cables

Strengthen 1 in 3
distribution cabins

• It is important to be ready for energy transition in the short term (towards 2032)
• No over-investment in view of 2050, even with slower transition and plenty of mitigation measures

No regret action plan

66
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Electricity investments: our main actions

31.03 .2023A re  our energy grids ready for the  future?

The standard connection for households is evolving from 9,2 to 17,3 kVA

Low-voltage grids with insufficient performance are modified more quickly

We are accelerating 400V next to 230V if necessary for electric vehicles

We are committed to the further digitization of the electricity grid (cabins, smart meter)

We maximize use of synergy with other utilities to reduce costs

67

67

Additional investment in the electricity grids

31.03 .2023A re  our energy grids ready for the  future?

Regular investments until 2032
7 billion €

Additional investments in energy 
transition until 2032 

4 billion €

3 billion low voltage
1 billion medium voltage 0

200. 000. 000

400. 000. 000

600. 000. 000

800. 000. 000

1. 000. 000.00 0

1. 200. 000.00 0

1. 400. 000.00 0

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Budget investeringen Elektriciteit (excl. tussenkomsten)

I nvester i ngen (r egul ier e wer ken) DM K Ener gi etr ans i ti e

Investment budget electricity ( excl client charges)

Investm ents (regu lar w orks) Energy transition

68

68

Additional investment in the electricity grids

31.03 .2023A re  our energy grids ready for the  future?

Importance of mitigating measures towards 2050
• Smart meter, capacity tariff, flexibility services…

• Estimated final investment cost in 2050:
• 6 billion € with mitigating measures
• Much higher without mitigating measures

• Focus on further development of support measures!

Also need for additional investments in transmission network 
(TSO)

69

69

Impact?

31.03 .2023A re  our energy grids ready for the  future?
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Ho ge i mpa ct M edi um im pact Lage im pact

Hui di ge net l engt e Gel ij kt ij digh eid 30% Gel ij kt ij digh eid 15%

Load spread
= important

Large impact less 
realistic in first years

70

70

Capacity tariff from 1 January 2023

• Change for all customers in Flanders from 1 January 2023 except for customers with social 
rate

- Customers on low voltage (Small Consumption Measurement clients)
§ Families and small businesses

§ Today: grid fee charged in EUR/kW h (~ how much you use)

§ From January 2023:
o Minimum contribution (2,5kW ) + Charge in EUR/kW  i.e. how heavily you load the grid (smart meter)

o Different tariff for classic and smart meter connections

- Non-low voltage customers (Large Consumption Measurement)
§ Large companies

§ Today: grid fee already largely charged in capacity tariff (EUR/kW )

§ From January 2023: capacity term weighs even more heavily and will be calculated differently (introduction of power put at 
dispossal nomination)

31.03 .2023A re  our energy grids ready for the  future? 71

71

Determine access power

• Access power must be entered 
before 1 January 2023

à mijn.fluvius.be/netkosten
à If not, the annual peak will be set as access power. 
(highest last 12 months)

Action by customer :
• Appropriate permissions (federal platform 

management access administrators) or 
authorization from the supply contract holder

• Customer must 'predict' power for future
• Advice through suppliers or energy service 

provider
Het capaciteitstarief voor 
grootverbruiksmeetinrichtingen | Fluvius

31.03 .2023A re  our energy grids ready for the  future? 72

72

https://www.fluvius.be/nl/thema/factuur-en-tarieven/capaciteitstarief/grootverbruiksmeetinrichting
https://www.fluvius.be/nl/thema/factuur-en-tarieven/capaciteitstarief/grootverbruiksmeetinrichting
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Electromobility, what does that mean 
in practice?

Electro 
mobility

73

An electric vehicle is not 'just' an electric consumer

A re our energy grids ready for the  future?

Current average
reference consumption per family

3.500 kWh/year

• Electric vehicle consumes 20 kWh/100 km

• If the car drives 15.000 km annually, this 
corresponds to 3.000 kWh/year

• Of this, about 70% will be done at home, i.e. 

• 2.100 kWh/year

31.03 .2023 74

74

Electric charging ? Anywhere!

The EV driver mainly wants to charge at home and at work and, if necessary, 
recharge on the go

A re our energy grids ready for the  future?

Charging at home

(in urbanized area at a charging station in the 
immediate vicinity, in accordance with the vision 

of the Local Government)

Charging at work Fast charging on the go

31.03 .2023

70% 20% 10%

75

75

Home charging

Comfortable charging at an acceptable 
price

76

A re our energy grids ready for the  future?

(1) via a charging cable, the charging speed is limited to 10 A - 2.3 kW for safety
(2) via a charging point, the charging speed varies from faster at the beginning to slower at the end (at 80% charged)

Home charging, an overview
Comfortable loading speed for any profile

31.03 .2023

Stopcontact (1)       

eenfasig - 10A
Wallbox (2)       

eenfasig- 16A
Walbox (2)       

driefasig - 16A

Vermogen en laadsnelheid
2,3 kW                     

max. 10 km/u
3,7 kW                  

max. 15 km/u
11 kW                      

max. 50 km/u

Type PHEV P P
Type BEV P P P

driefasige aansluiting met 
mogelijk verzwaring

toepasbaar bij standaard huisaansluiting 9,2 kW

Charging point (2)

single-phase - 16A
Charging point (2)

three-phase - 16A
Socket (1) single-
phase – 10A

applicable with standard home connection 9,2 kW
three-phase connection 
with possible increase

Power and charging speed

77

77

Impact on consumption costs

A re our energy grids ready for the  future?

• 1 January 2023 introduction of capacity tariff; 
will reward smart charging behaviour

• 1 January 2023 a standard connection is three-
phase 17.3 kVA
• Customer benefits from loading slowly and 

spread over time

31.03 .2023 78

78
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How do our individuals load their vehicle at home
With PV

without PV

start time stop time

31.03 .2023 79

79

How do our individuals load their vehicle at home
• There is a connection between the size of the charge (large battery) and how fast that should be done.
• We do not detect range anxiety among Flemish people. Customers with range anxiety are expected to 

recharge their battery at high speed every day. In reality, these customers drive around for a few days 
and then charge the low battery.

•

8031.03 .2023A re  our energy grids ready for the  future?

80

How do our individuals load their vehicle at home

• On average, our customers charge 100km per charge but with a strong spread. 

8131.03 .2023A re  our energy grids ready for the  future?

81

Electric vehicle: from challenge to solution

'Smart charging' In the future, more than 
just an adjusted loading speed
• Vehicle will also be able to send energy back 

to the grid (Vehicle-to-Grid) or directly to the 
home (Vehicle-to-Home)
→ use excess production PV efficiently

• Electric vehicles can relieve and support the 
grids

A re our energy grids ready for the  future? 31 .03 .2023 82

82

Loading at work

Smart use of available capacity

83

Charging infrastructure for non-residential buildings

• For non-residential buildings, there is the obligation to provide charging 
infrastructure

•

A re our energy grids ready for the  future? 31 .03 .2023

New buildings

(Building permit as from
11 maart 2021)

Extensive
renovations

(Building permit as from
11 maart 2021)

Existing buildings

From 2025

Non-residential
buildings

Car park with more than 10 parking spaces:
- At least 2 charging points
- And charging infrastructure for 1 in 4 parking 

spaces

Car park with
more then 20 
parking spaces: at 
least 2 charging
points

84

84
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Charging on the go

Fast recharge in addition to charging at 
home and at work

85

Focus on (re)charging on the go

A re our energy grids ready for the  future?

• Mainly fast chargers as a supplement to charging 
at home/work and to cover longer distances: 50 
kW – 150 kW … - 350 kW - …?

• Government ambition: 
• (ultra)fast chargers every 25km on major traffic 

axes 
• 400 public fast charging points in Flanders

31.03 .2023 86

86

Fastchargers on highway- and carpoolparkings

31.03 .2023A re  our energy grids ready for the  future? 87

87

Role Fluvius as a link in this chain

• Connect any charging point with the necessary power
• Supporting market players
• ‘QuickScan’ available power at desired charging location

• Efficiency gains by bundling projects, e.g. in the same industrial estate

Ø systematic consultation with major players, e.g. greening public transport De Lijn
Ø …

A re our energy grids ready for the  future? 31 .03 .2023 88

88

Key messages

89

Dr. Mohamed El Baghdadi - EPOWERS 
& Prof. Omar Hegazy Head of EPOWERS

NEXT GENERATION PROPULSION
SYSTEMS FOR ELECTRIC VEHICLES

90



MOBI SEMINAR 31/03/2023

15

Automotive EV 
propulsion and trends

In-wheel motor drive 
systems

High-voltage EV 
platforms

NEXT GENERATION PROPULSION SYSTEMS FOR ELECTRIC VEHICLES
AGENDA

91

Integration of 
power drive 
components 

Cooling
techniques

Thermal design 
and optimization 

Packaging trends 

Heat 
Generation

Temperature 
Gradient Packaging 

Constraints

Environmental 
Factors

Thermal
Resistance

AUTOMOTIVE R&D TRENDS AND CHALLENGES
ELECTROMECHANICAL-ELECTRONIC-THERMAL

92

INTEGRATION APPROACHES IN POWER ELECTRONICS AND E-DRIVES
INTEGRATION TRENDS

Increase power densities by 65%

Reduced Charging time

Reduced Overall System Size

Reduced Overall System Cost

(Boissiere et al.)

93

CONVENTIONAL BEV VS IN-WHEEL MOTOR DRIVEN BEV

Battery

Inverter

Motor

Reducer

Differential

Battery

In-Wheel 
Motor + 
Inverter

In-Wheel 
Motor + 
Inverter

Conventional Central 
Motor Driven BEV

Large number of 
Transmission Components

Decreased Efficiency from 
Battery to Wheel

Decreased space for 
Passenger, Cargo and Battery

M odular
D istributed

IN-WHEEL MOTOR POWERTRAINS FOR BETTER PERFORMANCE AND EFFICIENCY

In-Wheel Motors Driven BEV

Reduced Transmission 
Components

Structural Simplification

Increased Efficiency from 
Battery to Wheel

Distributed Torque at each 
Wheel for better performance

94

POWER MASS TREND COMPARISON: IN-WHEEL MOTORS VS CONVENTIONAL MOTORS

IN-WHEEL MOTOR POWERTRAINS FOR BETTER PERFORMANCE AND EFFICIENCY

95

HIGH POWER 800V SYSTEMS
BEV POWERTRAIN EVOLUTIONHIGH VOLTAGE EV PLATFORMS

(Source: Yole, 2021)

96
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800V POWER ELECTRONICS SYSTEMS
HIGH VOLTAGE EV PLATFORMS

400V Traction Inverter 800V Traction Inverter

Inverter Loss Comparison

Faster Charging
Efficient Energy Transfer
High Power Output
Reduce the System Size and Weight 

Benefits of 800V Power Electronics

SMALLER, LIGHTER, 
AND MORE EFFICIENT

(Aghabali et al.)
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EU PROJECT ‘URBANIZED’
48V DRIVETRAIN

48V 25kW GaN inverter for 6-phase E-motor

https://urbanized.eu

98

EU PROJECT ‘ACHILES’
MODULARITY AND INTEGRATION TRENDS

https://www.h2020-achiles.eu/

99

ECONO-ENVIRONMENTAL DESIGN AND OPTIMAL 
SIZING OF HEV AND H2 FCEV HD POWERTRAINS

• Multi-objective co-design powertrain 
sizing optimization 

- Efficiency
- Lifetime carbon footprint
- Overall costs

• Balance: minimizing environmental 
and economic impact for optimal 
powertrain sizing

HD H2 FCEV Coach

SMART SUSTAINABLE DRIVETRAINS
HD Plugin-HEV using HVO fuel

https://h2020-longrun.eu/

100

Prof. Maitane Berecibar - Head of Battery Innovation Centre

SMART FUNCTIONALITIES AND INTELLIGENT 
BATTERY PRODUCTION

101

EXPECTED GROWTH IN GLOBAL BATTERY DEMAND
BATTERY TECHNOLOGY 

Battery2030+ Roadmap, March 2020

102

https://urbanized.eu/
https://www.h2020-achiles.eu/
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RUNNING RESEARCH ACTIONS
WHAT ARE WE DOING?

NOVEL MATERIALS
• Solid State batteries for Mobility Applications 
• Less Cobalt for Stationary Batteries 

FAST CHARGING
• Novel Cooling Systems 
• Real Time Cloud Computing
• Smart Charging

LONGER LIFETIME
• Sensor Integration 
• Self Healing Properties 

SECOND LIFE
• Second life battery used for industrial or commercial 

buildings and sites
• Integrate and use smartly 2nd life batteries in a grid 

application 

103

STARTING SOON..
WHAT ELSE CAN WE DO?

BATTERY MANUFACTURING
• Machinery with intelligent control processes 

to minimize costs, scrap and energy 
consumption

BATTERY MODELLING
• Next generation batteries through the use of 

battery digital twins

SMART FUNCIONALITIES
• Embedding sensors and self-healing 

functionalities to detect degradation and 
repair

BATTERY TESTING
• Novel battery testing techniques to 

minimize the time to market

BATTERY
2030+

• Inventing the 
sustainable 
batteries of the 
future.

104

Objectives:

ü Develop new battery cell m anufacturing m achinery, with 
priority on minimising energy;

ü Implement intelligent control processes and Industry 4.0
to enable the site integration and optimisation;

ü Cost and energy optim isation of the battery manufacturing 
process

BATMACHINE

ü Implement ecological standards in the design phase;

ü Develop a horizontal integration procedure of the European 
supply chain for battery process equipment;

ü Intensify a deeper collaboration between equipment companies, 
industrial-scale manufacturing, and supply chain sectors

Slurry mixing Coating + Drying Calendering Manufacturing

Digitalization and Intelligence Machinery
• Create a collaborative and FAIR data space for battery production
• Establish digital interfaces between battery manufacturing equipment, control system, and engineers.

Quality Check

Energy, Cost and Sustainability Assessment:
• Implementation of ecological standards & Sustainability assessment of different supply chains
• Integration of renewable energy sources at the battery manufacturing process
• Evaluation of energy savings and cost reduction opportunities

Benchmarking 
and Future 

Technologies

MACHINERY DEVELOPMENT

OPTIMIZATION FEEDBACK LOOP

TR
L3

TR
L6

TR
L6

TR
L7

COLLABORATION

105

Objectives:

ü Materials with self-healing 
functionalities that are triggered by 
external stimuli

ü Sensors to detect healable degradation 
mechanisms

ü Triggering devices to activate self-healing 
mechanisms

ü Proof of concept of coupling sensors and 
self-healing agents via BMS

ü Detection of the critical degradation 
processes during cell electrochemical or 
chemical ageing

ü Assessment of environmental 
sustainability

ü Adaptable approach to battery cells mass 
production processes

PHOENIX
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Objectives:

ü Demonstration of improved sensor signal 
acquisition and increased computational 
resources for BMS

ü Validation of improvements stemming from an 
automatic model update on SoC estimation

ü Validation of improved lifetime modelling via 
advanced SoH and RUL algorithms

ü Demonstration of battery lifetime 
extension via SoH-balancing at the cell 
level

ü Validation of early failure detection via cell 
pressure and core temperature estimation 
under load

ü Demonstrating data management 
performance and providing FAIR data for 
the research community

NEMO
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Objectives:

ü Develop a highly predictive performance 
model at cell, module and pack level;

ü Develop a high-fidelity physics-based 
ageing model at cell, module and pack level;

ü Develop a 2D model, at cell, module and pack 
level, capable of anticipating thermal (heat 
release) and toxic (gas emissions) hazards 
consecutive to thermal runaway of a battery;

ü Build a multi-scale real-time Digital Twin 
at cell, module and pack scale, with a user-
friendly graphical user interface;

ü Generate smart design of experiments 
(DoE) and methodologies to support 
identification of the most influential 
parameters for each model;

THOR

Performance

Safety

Ageing

Simulation Data

Performance 
ROMs Ageing 

ROMs Safety 
ROMs

DIGITAL TWIN
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WELCOME TO OUR 

BATTERY INNOVATION CENTRE

THANK YOU

https://mobi.research.vub.be/battery-innovation-centre-homepage

maitane.berecibar@vub.be
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Dr. Thomas Geury – EPOWERS

FUTURE AND MODULAR CHARGING 
ENABLING V2X FEATURES

110

Charging trends up 
to 2030 Key Results – eC4D

FUTURE AND MODULAR CHARGING ENABLING V2X FEATURES
AGENDA

Ongoing projects

111

OVERVIEW
CHARGING TRENDS UP TO 2030

Modular 
charging

Ultra-fast 
charging

V2X 
charging

Robotic 
charging

DC charging technology

112

DC CHARGING
What is DC charging?

• Main technology for public chargers & 
heavy-duty vehicles

• AC/DC conversion inside the charging 
infrastructure (not in the EV)

• No space restrictions

• Higher power rate (faster charging)

Why is it needed?

• To satisfy the demand for fast charging

• One charger for several cars

• New opportunities

CHARGING TRENDS UP TO 2030

113

MODULARITY
CHARGING TRENDS UP TO 2030

Several converters connected in parallel

Advantages:

Flexibility, Scalability

Reliability

Advanced control possibilities

Higher power levels

EVs

Grid

114

https://mobi.research.vub.be/battery-innovation-centre-homepage
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45 m in 10 m in

2023 2030

FAST CHARGING - MCS
CHARGING TRENDS UP TO 2030

Reducing Charging Time <10min

Fast chargers > 50 kW

Ultra-fast chargers > 450 kW

Megawatt charging systems 
(MCS) > 1 MW

DC chargers are used for fast charging

Fast chargers are modular

Charging efficiency is critical

High power density with WBG switches

115

VEHICLE-TO-X
CHARGING TRENDS UP TO 2030

Ø EV battery is used as a buffer

Ø Application for home (V2H), building 
(V2B), grid (V2G), etc.

Ø Barriers to widespread adoption:

Ø Modifications in infrastructures incl. 
communication

Ø User acceptance

Ø Battery lifetime

Ø Standards and regulations

Smart charging management enabled

Reduced TCO up to 15%

Extra support to the grid

Increased self-consumption

116

ROBOTIC CHARGING
CHARGING TRENDS UP TO 2030

Novel robotic-arm solution for 
100 kW DC-fast charge

• Automatic human 
interference detection

97% efficiency enabled by 
modular SiC converters

Intelligent control enabling 
up to 20% increase in lifetime

Saving end-to-end charging 
process time
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ECHARGE4DRIVERS - LAYOUT
KEY RESULTS

Passenger 
Car

Electric 
Scooters

GRID
AC & DC power 
management Modular converters

Chargers’ 
interfaces EVs

V2G technology

Smart charging 
management

Active power 
sharing

118

ECHARGE4DRIVERS – SMART CHARGING
KEY RESULTS

Ø Electricity price as main objective

Ø Constraints on grid connection, battery 
buffer capacity, user requirements

Ø V2G operation when prices are high

119

ECHARGE4DRIVERS – V2G TESTING
KEY RESULTS

V2G using 
Combo CCS Type 
2 Connector

ISO15118.2
V2G 
communication 
protocol 
validated

V2G 
Performance 
Analysis

0

20

40

60

80

10 0

12 0

Sign al
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Sign al
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NEXTETRUCK & ZEFES
ONGOING PROJECTS - MCS

Flexible ultra-fast charging concepts for 
electric trucks with SiC devices

Ø A centralised power converter
(AC/DC) up to 1 MVA

Ø Multiple outputs for charging
multiple vehicles at the same time

Ø Maximum output up to 350 kW
Ø Minimized charging time and

reduced TCO for the operator

1 July 2022 - 31 December 2025
https://nextetruck.eu/

1 January 2023 – 30 June 2026
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Dr. Cedric De Cauwer – EVERGi

SMART CHARGING AND V2G SOLUTIONS

122

IMMINENT CHALLENGE
EV TRANSITION

How to go from here to here
Ø Charging hub design problem
▶ How many charger should I place? 
▶ How much PV should I place?
▶ Will my connection be sufficient?
▶ What will it cost me?

Ø Can I organise smart charging to
▶ Optimize my energy cost & investments?
▶ Make myself less vulnerable to electricity 

tariffs/market prices?
▶ Limit peaks in my consumption?
▶ Without reducing service levels

123

WHY SMART CHARGING?

1. Increased consumption

2. Higher peak consumption (cf. capacity-based tariffs)

3. Self-consumption not guaranteed

4. Affects grid connection needs

IMPACT OF CHARGING

124

USER ATTITUDES

- Low State-of-Charge (SoC) threshold biggest trigger 
(82% agreement)

- Charging based on basis of next trip 
(73% agreement)

- Routine behaviour divided (50-50% split agreement-disagreement)

- Distance to home and emergencies are most important determinants for 
desired SoC

- Indication of respondents’ consciousness of battery life 

- Presence of fast charger is important for about half the respondents

- High level of agreement with financial incentives for smart charging

- Difficult & technical subject to understand for drivers

SMART CHARGING

90%

7%3%

EV Type Distribution

BEV PHEV BEV- REX

N= 120
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HOW WE ARE DOING IT

Smart charging = controlling the time and speed of (dis-)charging in a conscious way to achieve 
objectives other than charging the vehicle. 

Conscious = considering:

§ Charging need of individual drivers(s)

§ Local consumption and production

§ Charging needs of the full parking

§ Energy cost

§ Vehicle characteristics

§ Predictive Vs. reactive

SMART CHARGING

Charging model

Charging events

PV & load forecast

Charging 
power 
output

€
Energy cost

126

https://nextetruck.eu/
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IMPACT ON LOCAL ENERGY SYSTEM
SMART CHARGING AND V2G

• Increased self-consumption

• Reduces peak consumption induced costs

• Limits grid connection capacity 
reinforcements

• Can act to variable electricity prices

127

SOLUTION FOR SMART CHARGING OF ELECTRIC VEHICLES

ü Cloud-based intelligence

ü Forecasts local consumption and production

ü Considers driver needs

ü Considers grid constraints, power-based tariffs, 

variable electricity prices

ü Optimizes charging power for all chargers individually

EV SMART CHARGING SCHEDULER

128

IMPACT ON CHARGING HUB DESIGN

Number of charge point (30-40) 
≠ 

number of vehicles 80

SMART CHARGING
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Significant (cost-effective) increase 
of PV size

Significant self-consumption increase
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BARRIERS AND PROSPECTS
V2G

Technical barriers

User related barriers
Business case

• Complex ecosystem with many 
stakeholders and long value chain

• Absence of a clear business case 
hampers development and deployment

• Balancing services (imbalance market, 
aFRR, FCR) can increase profitability of 
business case

• Technical challenges mostly cost driven, 
communication & integration

• User attitudes largely unexplored

130

CONCLUSIONS

• “Smart charging” considers the driver needs, local consumption and production, 
electricity tariffs

• Smart-charging can significantly reduce the electricity cost

• Through reducing peak consumption
• Increasing self-consumption
• Adapting to variable electricity prices
• Vehicle-to-grid offers more flexibility but has difficult business case 
• Transition to V2G on-going but slow
• Balancing services can improve the business case for V2G

• Correct design of charging hub for cost-effective investments and demand 
coverage

SMART CHARGING AND V2G
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Prof. Thierry Coosemans – EVERGi

SUPPORTING THE DEVELOPMENT 
OF SUSTAINABLE ENERGY COMMUNITIES

132
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MISSION
SUSTAINABLE MULTI-ENERGY SYSTEMS Datacenter

Electric grid

Decentral
Generation

Batteries

Bidirectional
Autonomous

Electric 
Vehicles

W ind turbines

Seasonal
storage

Power-to-x

P2P Energy 
Management

Smart bike 
hubs

V2X chargers

Building 
Management 

systems

Heat pump, 
HVAC

Thermal
grid

Thermal storage 
(ice buffers, molten salt)

CHP

Fuel cell

Prosumers

o Electricity

o Heat/Cooling

o Hydrogen

o E-fuels

o Water

o Data

o Mobility

o …
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APPROACH
INTERDISCIPLINARITY  & OPTIMISATION

Interdisciplinairy
(Techno-socio-environomic) 
optimisation

ü Design

Sizing, constitution, cost, acceptance

ü Operation

Intelligent control, forecasts, 
scheduling, AI 

Energy 
engineering

Sustainability 
ESG, & 

circularity

System 
integration

Life Cycle 
Assessment, 

ecodesign

Cost, ROI, 
CAPEX, OPEX, 

…

Socio-
economic 

science

Stakeholder 
engagement

Business 
models

Entrepreneural 
aspects

Market 
knowledge

Big data, AI, 
machine 
learning

Sensoring, 
IoT,  

digitalisation
Policy Urban 

metabolisms
…
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LIVING LABS
DATA DRIVEN KNOWLEDGE

Historic and 
realtime big data

Continous 
improvement

Data ingestion 
protocols

Ingestion & 
cleaning

Data lake

Data driven 
knowledge

Operational intelligence: 
Digital Twins, EMS 

Design optimization

Sustainability, user 
centric stakeholder KPIs

IoT Sensors

Loads

Generation

Storage

Grid

Data from various Living Labs

1- Health center
2- Student homes
3- SME zones
4- Smart Village Lab
6- University Campus
7- Hotels
8- Residential dwellings
9- Public buildings
…

EVERGi Living labs
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AN EXAMPLE OF OUR EXPERT TOOLS AND SERVICES
DESIGN AND OPTIMISATION

Wind

PV

?
Electricity 
demand

?? ?

Electricity 
demand

?

Energy
Community ?

?

Our typical services: 

• Multi-annual design optimization

• Sizing of assets for the individual 
users and entire communities

• Detailed analysis

• CAPEX, OPEX, ROI

• Carbon footprint CO2 emissions

• Operational EMS 
incl short-term forecasting and 
reinforcement learning.  

• Multi-stakeholder insights & 
engagement

How to optimally 
design your Energy 
Community/ micro-
grid/PED ?
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OPEN USE
RENERGISE TOOLS

137

OPEN USE
RENERGISE TOOLS

Individual buildings – current electricity prices Individual buildings – Higher electricity prices

Energy community – current electricity prices Energy community – higher electricity prices

$
savings

CO2

avoided
$
savings

CO2

avoided

$
savings

CO2

avoided

$
savings

CO2

avoided

MWh kWh kWp kWp % %
973 0 1211 822 45.9 71.5

MWh kWh kWp kWp % %
596 60 1820 1375 65.6 82.5

MWh kWh kWp kWp % %
2232 0 1607 - 23.6 34.6

MWh kWh kWp kWp % %
2006 0 2985 - 34.1 41.2
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BUA

DESIGING MORE COMPLEX SYSTEMS: A CASE STUDY ON A LOGISTIC 
BUSINESS PARK

Electric 
Grid Electric load

Renewable 
Energy

Natural Gas Gas boiler Heat load
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STEP1

DESIGING MORE COMPLEX SYSTEMS: A CASE STUDY ON A LOGISTIC 
BUSINESS PARK

Batteries

Electric 
Grid Electric load

Renewable 
Energy

Heat Pump

EV charging station

HUB: 
Logistics, industry and mobility

Natural Gas Gas boiler Heat load

CHP
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STEP2

DESIGING MORE COMPLEX SYSTEMS: A CASE STUDY ON A LOGISTIC 
BUSINESS PARK

H2 refuelling station
H2 import Electrolyser

H2 Storage

Batteries

Electric 
Grid Electric load

Renewable 
Energy

HUB: 
Logistics, industry and 

mobility

Natural Gas Gas boiler Heat load

Fuel cell
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STEP3

DESIGING MORE COMPLEX SYSTEMS: A CASE STUDY ON A LOGISTIC 
BUSINESS PARK

H2 refuelling station
H2 import

Fuel cell

Electrolyser

H2 Storage

Batteries

Electric 
Grid Electric load

Renewable 
Energy

Heat Pump

EV charging station

HUB: 
Logistics, industry and 

mobility

Natural Gas Gas boiler

CHP

Heat load
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Prof. Dr. ir. Thierry Coosemans
Director of MOBI - Electromobility research centre
EVERGI Research Team

“Sustaing the Energy Transition”

+32 2 629 37 67
thierry.coosemans@vub.be
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Prof. Maarten Messagie – EVERGi

THE SUSTAINABILITY OF ELECTRIC VEHICLES 
AND COMMUNITIES

144
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SUSTAINABILITY SOFTWARE PLATFORM
WE CAN HELP YOU TO BECOME A SUSTAINABLE ORGANISATION

Social

€
Economic

Environmental

Our life cycle 
databases

Analyst

Your data

Life Cycle Sustainability Platform

Our typical sustainability services

• Micro: Products, services & 
processes, services

• Meso: Organizations
• Macro: Regions

> Ecodesign
> Sustainable transition pathways

Used for 15 years to guide industry

145

UNCOMFORTABLE QUESTIONS

What is the systemic view on a climate neutral Europe?

Do we have enough critical materials?

Are we shifting the burden to social impacts by trying to 
solve climate change?

GOOD OR BAD TURNS ON THE PATHWAY TO NEUTRALITY

146

CO2 EMISSIONS PER SECTOR IN EU 2020
TECHNOLOGY NEUTRALITY OR OPTIMAL USAGE OF TECHNOLOGY?

Path to a zero carbon Europe

-Power generation:
Solar, wind, bio & nuclear 

-Transport:
Cars: elec
HDV: elec & synfuel
Aviation & Maritime: elec & synfuel

-Heating buildings
heat pumps: elec

-Manufacturing industry
Ø Steelmaking

Ø H2, bio-/e-CH4
Ø Chemicals and plastics

Ø Green H2 & green molecules

Ø Ammonia (NH3)
Ø Green H2

Pow er generation

Petro leum  R efin ing

Iron  and  Steel

Chem icals

N on-m etallic  m inerals

O ther M anufacturing 
Industries

D om estic A viation
Cars

Light duty trucks

H eavy duty trucks and  
buses

Com m ercia l/Institutional 
heat

R esidentia l heat

A gricu lture

Cem ent Production

A m m onia Production M etal Industry

Combustion of 
fossil fuel
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KEY ENABLING TECHNOLOGIES
HOW TO BUILD THE TRANSITION: CRITICAL MATERIALS

"European Commission, Critical materials for strategic 
technologies and sectors in the EU - a foresight study, 2020"

Batteries

Fuel cells

Electric machines
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SECURITY OF SUPPLY
HOW TO BUILD THE TRANSITION: CRITICAL MATERIALS

"European Commission, Critical materials for strategic 
technologies and sectors in the EU - a foresight study, 2020"

CRM act with ambitious targets 
for:

Ø Domestic mining & processing
Ø Improved recycling, reuse rates
Ø Diversification of supply

149

RESEARCH: NMC622 > NMC811 > POST-COBALT > POST-NICKEL
DOMESTIC MINING & PROCESSING

Planned battery cell 
manufacturing in EUBattery raw materials

150
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MINING STAGE OF COBALT
WHAT ARE THE DIRECT SOCIAL IMPACTS OF MINING ACTIVE MATERIALS FOR BATTERIES?

151

MINING STAGE OF NMC622 ACTIVE MATERIAL
WHAT ARE THE DIRECT SOCIAL IMPACTS OF MINING ACTIVE MATERIALS FOR BATTERIES?
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INTENSIFY MATERIAL USAGE
CONCLUSIONS: OPPORTUNITIES FROM SECTOR COUPLING

Shared mobility

Automated vehicles

Lightweight urban EV

Bidirectional & 
smart charging

Active material
Mining

Battery  
production

Repair, (predictive) 
maintenance
& remanufacture

Recycle

Second life 
production

TSO/DSO & Utility 
services

Customer services
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Prof. Dr. Maarten Messagie
Director of EVERGI Research group

Sustainable transitions

maarten.messagie@vub.be

www.evergi.be
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Prof. Evy Rombaut – Electric & autonomous vehicles

AUTONOMOUS VEHICLES

155

WHAT WE DO ?
EV/AB LAB

• Regional – national - international research

• European funded projects – H2020

• Advisory and project management for the e-mobility 
transition

156

mailto:maarten.messagie@vub.be
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FOCUS ON SHARED AVS
AV RESEARCH AND VISION AT MOBI

157

AV ACCEPTANCE VS. BUSINESS MODELS
AV RESEARCH AT MOBI

158

USER ACCEPTANCE
CHALLENGES: OPERATIONAL SPEED

159

USER ACCEPTANCE
CHALLENGES: HARD BRAKING

160

USER ACCEPTANCE
CHALLENGES: SAFETY OPERATOR AND TRAJECTORY

Terh ills Conference Autonom ous Mobility

161

BUSINESS CASE
COST FACTORS

Calibrated trajectory Safety operator vs. 
remote supervision

Consumer 
Willingness to pay

High costs Low 

162
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FUTURE PERSPECTIVES
AUTONOMOUS SHUTTLES IN EUROPE

Private services 
(industrial, tourism, …)Public services 

(first last/mile, robo-taxi, …)

163

WHERE DO THEY MEET?
USERS VS SUPPLIER

Need to have

Technological advancements

Substantial investments (private terrain) 
or subsidies (public terrain)

Mobility need

Inclusive booking system (elderly)

Nice to have

Increased user exposure

Awareness creation for mode 
shift

Seamless mode switch/MaaS
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SIMULATION MODELS AND IMPACT ASSESSMENT
AV RESEARCH AT MOBI

165

SAV IMPACT

• Impact of replacing private cars in 
Brussels with shared autonomous 
vehicles on congestion

• Next simulation step: combine with 
trips outside Brussels and park 
and ride facilities

• P locations?
• SAV strategy?

TRAFFIC MODEL FOR BRUSSELS
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Quentin De Clerck

Simon Weekx

Nikolaas Van Den Steen

Lieselot Vanhaverbeke Manon FeysEvy Rombaut

Jingjun Li

Alice de Séjournet

EV/AV LAB

Ona Van den bergh

Stefan Sallinger
Gabriela Barrera

Dennis Verbist

Yi Shi

Brigitte van der Tuuk

Fatima-Zahra Debbaghi
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Jan Coosemans – MERLIN

WHERE CAN LIGHT PLAY A ROLE IN 
EV/AV COMMUNICATION AND
HOW DISRUPTIVE COULD IT BE?

168
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INTELLIGENT TRANSPORTATION SYSTEMS AND CONNECTED VEHICLES 
ARE BECOMING MORE IMPORTANT

169

RELIABLE DATA COMMUNICATION IS KEY!

170

THERE ARE MANY V2X COMMUNICATION TECHNOLOGIES

DSRC

ALL ARE RADIO FREQUENCY TECHNOLOGIES

171

THE SIGNAL IS OMNIDIRECTIONAL
RADIO COMMUNICATION IS A NON LINE-OF-SIGHT TECHNOLOGY

172

THE SIGNAL IS OMNIDIRECTIONAL
RADIO COMMUNICATION IS A NON LINE-OF-SIGHT TECHNOLOGY

173

THE RADIO FREQUENCY SPECTRUM IS GETTING CRUNCHED
AND THE USE OF IT REQUIRES A LICENSE

Radio frequency:
- Wi-Fi
- 5G
- Bluetooth
- …

174



MOBI SEMINAR 31/03/2023

29

CAN COMMUNICATION THROUGH VISIBLE LIGHT HELP US OUT?
THE VISIBLE LIGHT SPECTRUM HAS A LARGE UNLICENSED BANDWIDTH

Radio frequency:
- Wi-Fi
- 5G
- Bluetooth
- …

Infrared + visible frequency:
- Optical Wireless Communication (OWC)

Visible Frequencies only:
- Visible Light Communication (VLC)

175

HOW CAN VEHICULAR-VLC BE IMPLEMENTED?

Source: v-vlc.org
Source: pureLifi

176

VLC HAS MORE ADVANTAGES OVER RADIO COMMUNICATION

Higher data rate, i.e. low latencyNot susceptible to electromagnetic interference

177

IS VEHICULAR-VLC A STAND-ALONE SOLUTION?

NO

178

THE PERFORMANCE OF VLC IS VERY SUSCEPTIBLE TO EXTERNAL FACTORS 

Weather conditions: rain, fog, sunlight, etc.

Light does not penetrate opaque objects

Alignment problems

179

A COMBINATION OF MULTIPLE TECHNOLOGIES IS THE FUTURE FOR V2X
WITH REDUNDANCY COMES RELIABILITY

Masini, B. M., Bazzi, A., & Zanella, A. (2018). Vehicular visible light networks for urban mobile crowd 
sensing. Sensors (Switzerland), 18(4). https://doi.org/10.3390/s18041177

DSRC

180
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DO WE HAVE ANY CONCRETE APPLICATIONS OF VEHICULAR VLC?
LOCATION BASED AND TRAFFIC INFORMATION

Căilean, A.-M.; Dimian, M.; Popa, V. Noise-Adaptive Visible Light Communications Receiver for Automotive 
Applications: A Step Toward Self-Awareness. Sensors 2020, 20, 3764. https://doi.org/10.3390/s20133764
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DO WE HAVE ANY CONCRETE APPLICATIONS OF VEHICULAR VLC?
PLATOONING

182

LIGHT IS NOT SUSCEPTIBLE TO ELECTROMAGNETIC INTERFERENCE
COMMUNICATION BETWEEN ELECTRIC VEHICLES AND THE GRID

Data

source: https://www.cleantech.com/ev-charging-software-and-grid-services

183

KEY MESSAGE

Vehicular-VLC has the potential to significantly improve future 
intelligent transportation systems.

However, in most cases, it will not be a stand-alone solution and will 
require redundant communication paths through other V2X 

technologies.
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ir. Jan Coosemans
PhD researcher at MOBI - Electromobility research centre
MERLIN Research Team

Jan.Matei.coosemans@vub.be

@Jan Coosemans
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Stefan Sallinger - Electric & Autonomous Vehicles
Prof. Lieselot Vanhaverbeke – Head of Electric & Autonomous Vehicles

THE TOTAL COST FOR 
LOGISTICS PROVIDERS (TCO)

186

mailto:Jan.Matei.coosemans@vub.be
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TRUCKS ACCOUNT FOR NEARLY ONE THIRD OF GHG EMISSIONS FROM ROAD TRANSPORT IN THE EU

The GHG emissions of trucks can be significantly reduced if their traditional diesel 
combustion engines were replaced with electric engines.

Acquisition price of electric trucks is significantly higher than that of diesel trucks, 
due to the cost of the electric batteries.

Truck segment of road transport is particularly challenging to decarbonize due to 
technical and economic concerns.

THE CONTEXT

28%
of emissions from road 
transport heavy trucks 
and busses

> x 3
higher purchase cost for 
an electric vehicle

> x 10- 100
higher cost for charging 
infrastructure

Rem ark: Those num bers are subject to  specific configurations and situations and are used for ind icative purpose here
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THE TOTAL COST OF OWNERSHIP IS ONE OF THE MAIN BARRIERS FOR THE TRANSITION
MULTIPLE CHALLENGES TO ADDRESS

Purchase 
price

Limited 
driving range 
and charging 

time

Charging 
infrastructure 

availabilityB
ar

ri
er

s 
fo

r 
EV
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d
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r 
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g
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cs

 
p
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d
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s

Significant higher investment 
cost with uncertain residual 
value

Daily distance of min. 200km
à min. battery 290 kWh

Charging time of a 290kWh 
battery* with a 22kW 
charger à >10h

Mainly relying on own, 
private depot charging 
infrastructure today (and 
required investment cost).

Numbers are examples for illustration purpose 

*based on 80%
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A BRAND AGNOSTIC APPROACH TO CALCULATE ALL RELEVANT COSTS & IMPACTS
TCO TOOL WITH A HOLISTIC APPROACH

StApplication 
(scenario)

General 
parameters

More advanced 
info/parameters

Results: 
Comparison 
TCO+ CO2

Batterie 
optimalization

Intermediary results TCO & CO2 shown 
in real time

Export 
results to 
pdf & xls

1 2 3 4 5 6

Tool developed as part 
of the project Logibat
during 2022/2023*.

*w ill be o ffic ia lly presented at the fina l Log ibat event on 20 april 2023
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GENERAL PARAMETERS
FUNCTIONALITIES OF THE TOOL #1/6

Parameters that are generic
and can be adjusted by users
who have little knowledge
or simply want a quick estimation
of TCO and emissions impact.

190

VEHICLE PARAMETERS
FUNCTIONALITIES OF THE TOOL #2/6

Brand-agnostic tool means:
it all starts with the user need
(what/ how much do I need to transport).

From this on, the vehicle size is suggested 
and default values on purchasing price and 
operational costs calculated.

Comparison between battery electric and 
diesel vehicle.
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SCENARIO PARAMETERS
FUNCTIONALITIES OF THE TOOL #3/6

Refinement of the scenario the truck is used 
for, including the strategy of recharging the 
electric vehicle.
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POLICY INTERVENTIONS PARAMETERS
FUNCTIONALITIES OF THE TOOL #4/6

An important element in the transition are 
policy intervention to stimulate the 
purchase of an electric truck. 

Possibility to simulate individually the 
effect of each element.
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RESULTS IN EURO AND CO2 EMISSIONS
FUNCTIONALITIES OF THE TOOL #5/6 The results are presented in charts and 

tables, both, for the TCO and CO2 impact 
calculations.
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SCENARIO’S TO OPTIMIZE
FUNCTIONALITIES OF THE TOOL #6/6 To finalize, the tool stimulates reflections 

on how to optimize the TCO.
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Prof. Thierry Coosemans - EVERGi

WRAP-UP
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FUN TO DRIVE AND… J

197

POSTER PRESENTATIONS EXPERT TOOLS DEMO’S LAB TOURS

PROGRAM

• 12.35 Lunch break
Walking lunch
Poster presentationsDemo’s expert tools

• 13.30 Lab Tours • 15.30 End

198
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EXPERT TOOLS DEMO'S

TCO TOOL DESIGN HUB TOOL TCO & LCA

Multi-purpose room Red room Black room

Stefan Sallinger Cedric De Cauwer Dominik Huber

199

EXPERT TOOLS DEMO'S

200

Group 1

Group 2

Group 3

Group 4

Group 5

LAB VISITS
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• Battery prototyping lab (BIC-proto) - Burak Dermenci

• Power Electronics Reliability Lab (PERL) - Sajib Chakraborty

• Battery Test Lab (BIC-test) - Sazzad Hosen

• DC and AC Microgrid Lab (Microgrid) - Boud Verbrugge

• Electric Vehicle powertrain Lab (EV) - Mo El Baghdadi

LAB VISITS

Group 1 Group 2 Group 3 Group 4 Group 5
Pavlo Ivanchenko Jiacheng He Mahedi Hasan Gamze Martin Farzad Hosseinabadi

13u40 BIC-proto Microgrid

14u00 PERL Microgrid EV BIC-test

14u20 BIC-test EV PERL BIC proto

14u40 Microgrid BIC-test BIC-test EV

15u00 EV BIC-proto PERL
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ENJOY THE LUNCH
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