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Frank
Koninckx

Ervaren energiedeskundigen

electromechanical engineer

+30 years of industrial
experience

acknowledged energy
expert since 2003

cross sector (agri food,
chemistry, refinery, ...)

modelling & strategy
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Aldo
Peeters

® electromechanical engineer

®  +25years of industrial
experience

* acknowledged energy
expert since 2006

® technology expert

®  particular knowledge about
logistics and e-mobility

Mieke
Dams

® chemical and bio-chemical
doctor engineer

®  +15years of industrial
experience

* acknowledged energy expert
since 2013

®  petrochemical sector

* 1SO50001,
energy and CO, strategy
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Rien
De Koster

»

®  energy engineer

®  +10years of industrial
experience

® acknowledged energy
expert since 2016

®  cross sector (agri food,
chemistry, ...)

® data, modelling & strategy

Kris
Van Hege

®*  metallurgical engineer

®  +20years of industrial
experience

* acknowledged energy
expert since 2022

®  cross sector (agri food,
metallurgical, ...)

* 1SO50001 & CO,



Achtergrond voor dit onderwerp
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Expertgroep Energie en Elektrotechniek (ENEL) van ie-
net

Masterclass batteries Inno-Energy

COOCK project LOGIBAT: batterij-elektrisch zwaar
transport voor VIL

Onafhankelijk expert in Taskforce ‘vrachtvervoer over de
weg’ van VIAVIA project van de Vlaamse regering

Opleidingen voor Scania, ie-net en UGAIN

Bijdrage aan events van Transportmedia, Daimler Truck
en Febiac

TCO van stedelijke logistiek voor MOW

Opdrachten voor industriéle spelers

Flux50 SEA Elektrisch vrachtvervoer

VIAVIA

zero-emissievrachtvervoer
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The price of solar modules declined by 99.6% since 1976

Price per Watt of solar photovoltaics (PV) modules (logarithmic axis)
The prices are adjusted for inflation and presented in 2019 US-$.

$50

With each doubling of installed capacity the price
of solar modules dropped on average by 20.2%.
This is the learning rate of solar modules.
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sl Cumulative installed solar PV capacity (logarithmic axis)



Figure 3: Lithium-ion battery prices, $/kWh (left), $/kWh log scale (right) , : RM I

EMNERGY. TRANSFORMED.

Battery cost decline Battery cost versus market size, log-log scale
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Battery market size,

https://rmi.org/wp-content/uploads/dim_uploads/2023/12/xchange batteries the battery domino effect.pdf GWh, cumulative

Source: Ziegler and Trancik (2021)2 for 1991-2014, BNEF Lithium-lon Battery Price Survey (2023)° for 2015-2023, RMI analysis


https://rmi.org/wp-content/uploads/dlm_uploads/2023/12/xchange_batteries_the_battery_domino_effect.pdf

[ .iebreich

Battery improvements last 10 years Rerniatos
Cost Energy Density Capacity degradation
2021 $/kwh Whlkg Annual EDR
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Source: BloombergNEF, Nissan, PluginAmerica, Liebreich Associates
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The battery domino effect in seven charts

Battery energy density keeps ...while battery cost keeps ...driving exponential growth of
rising... falling... battery demand...
Top-tier battery cell energy Battery cell cost outlook, Battery demand outlook,
density outlook, Whikg $/kWh TWh/y
800 1 - ... 300 8 - )
700 4 7 4
600 - Fast 6 1
200 - Fast
500 A 5 4
400 4 4 -
300 A 1
100 - 3
200 A 2
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100 - 1
0 . : : . ; . 0 . . . 0
2000 2005 2010 2015 2020 2025 2030 2015 2020 2025 2030 2010 2015 2020 2025 2030

...which, in turn, further increases energy density and lowers
cost through economies of scale and learning effects.

https://rmi.org/wp-content/uploads/dim uploads/2023/12/xchange batteries the battery domino effect.pdf , RMI
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https://rmi.org/wp-content/uploads/dlm_uploads/2023/12/xchange_batteries_the_battery_domino_effect.pdf

Global sales of zero-emission medium-
and heavy-duty trucks by fuel

Units
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20/11/2024 Source: BloombergNEF; see full list of sources in the Appendix. 12



Anticipated development of the range of battery and
fuel cell trucks (2023-2030)

-
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Market development of climate-friendly technologies in heavy-duty road freight transport in Germany and
Europe
National Organisation Hydrogen and Fuel Cell Technology 05/2023

20/11/2024 Flux50 SEA Elektrisch vrachtvervoer 13



=l enersan gi

Agenda

Introductie
Waarom E-trucks?
Aanbod ‘
TCO

20/11/2024






=l ;
M= enersangi

Elektrische voertuigkarakteristieken (Europa)

* 0,9 kWh/km (distributievrachtwagen) tot 1,5 kWh/km
(40 ton trekker- oplegger) Afhankelijk van belading,
weersomstandigheden en rijstijl en toepassing

* +/- 150 tot 1.000 kWh batterijpakket
* NCA/NMC/LFP

* Nikkelchemie vaak slechts 70-85% DoD (Levensduur
batterij)

* Aandrijving 130-490 kW (continu)
* PTO/ePTO
* Levensduur batterijen tot 1.500.000 km

* Circa 3 ton gewichtsnadeel

* Nadeel (deels) gecompenseerd door soepelere https:/imedia, daim
regelgeving MTM (in voorbereiding)

* Technologische ontwikkeling truck en batterij zullen dit
verder reduceren

04/11/2024 Comeos — StaVaZa, Outlook en TCO van E-trucks 16
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New kids in town
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New kids in town

me WINDROSE

Windrose proprietary chassis frame and battery pack design

- w
. WINDROSE

Traditional chassis design Purpose designed electric
truck chassis

lectrek




Megawatt Charging System (MCS)

(standaard pas eind 2024 definitief)

» Speciale MCS stekker is niet compatibel met de CCS stekker
Max 1.250 Volt & 3.000 Ampere

Altijd aan linkerzijde voertuig op heuphoogte

V2X geschikt (bi-directioneel)

* Kan geautomatiseerd worden gekoppeld

lecticilistatls/169720P522443407TT78=2Q
' ! . 7y - == v ”’v‘
(V i -'..‘-‘—
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Aral eroffnet den ersten Ladekorridor
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TCO - Elementen

Aankoopprijs (en restwaarde)
* Voertuig

* |aadinfra

Energiekosten

Regelgevend kader
* Steunmaatregelen

* Fiscaal kader
* Andere

Flexibiliteit

* Varia

* Verzekeringen

VLAIO Ecologiepremie

Verhoogde investeringsaftrek

Professionele diesel
Tolheffing
ETS BRT of ETS-2

* Kapitaalskosten & discontovoet
* Goodwill/Marketingwaarde

20/11/2024
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E-credits voor hernieuwbare energie

GCW — maximale asbelasting - brugformule

Rijbereik en oplaadmogelijkheden

enersangi
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E-credits voor hernieuwbare energie

Cert_f‘ge U % Obligation
! D ertificate (QUOtum) ' 1400 EUR/34 GJ of missing
— Penalty renewable certificate
Certificates
[ Free market pe=— === = - - e = 1
m : : 1 1
1 1
— Renewable : - I 1 Fuels 0&‘\
Electricity 1 < 1 Biofuel _ | I for transpor r
3 or transport secto
T~ <% = E|eCtI‘ICItY 1 g —— -
o' : or BioFuels I ! ! R
I I 1 Fgulll
1 : 1 1 ‘ .
R i I
Renewable
Electricity or Biofuel Fuel
supplier supplier
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ETS-BRT of ETS-2

Emission Trading System — Buildings & Road Transport

* Uitbreiding bestaande emissiehandel grootverbruikers

* Doel: gebouwen en wegtransport

* Brandstofleverancier koopt emissierechten voor directe emissies van geleverde
brandstof via veiling

* Ingang 2027, tot 2030 geplafonneerd op 45 EUR/ton
* Geindexeerd: nu: 60 EUR/ton

* Praktijk voor diesel: tot (max) 16 €ct/liter erbij.
* Voertuig dat 20 000 liter per jaar verbruikt: 2 800 EUR/jaar

20/11/2024 Flux50 SEA Elektrisch vrachtvervoer 24



Case

44-ton combinatie
80.000 km/jaar
KMO

Afschrijving
* 8 jaar elektrisch
* 5jaar diesel

El. kost: 23,9 €ct/kWh
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Total Cost of Ownership Elektrisch vs diesel - Euro per jaar

El Totaal

Flux50 SEA Elektrisch vrachtvervoer

Diesel totaal

M Investering
M Restwaarde
M Financiering
Vaste kosten
M Energie/Diesel/AdBlue
B Kilometerheffing
M Professionele diesel
W ETS BRT
H Directe subsidie
B Verhoogde investeringsaftrek
M E-credits
B Investering laadinfra
H Directe subsidie laadinfra
m Bijkomende kost elektrisch
M Totaal

25



Case

e 44-ton combinatie

* 80.000 km/jaar
- GO
e Afschrijving

* 8 jaar elektrisch

* 5jaar diesel

* El. kost: 23,9 €ct/kWh
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Total Cost of Ownership Elektrisch vs diesel - Euro per jaar

h

El Totaal

Flux50 SEA Elektrisch vrachtvervoer

Diesel totaal

M Investering
M Restwaarde
M Financiering
Vaste kosten
M Energie/Diesel/AdBlue
H Kilometerheffing
B Professionele diesel
W ETS BRT
H Directe subsidie
B Verhoogde investeringsaftrek
M E-credits
B Investering laadinfra
H Directe subsidie laadinfra
m Bijkomende kost elektrisch
M Totaal
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Case

44-ton combinatie 100000

80.000 km/jaar
GO

Afschrijving
* 8 jaar elektrisch
* 5jaar diesel

El. kost: 15 €ct/kWh

Subsidie=0
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Total Cost of Ownership Elektrisch vs diesel - Euro per jaar

B Investering
M Restwaarde
M Financiering
Vaste kosten
M Energie/Diesel/AdBlue
B Kilometerheffing
B Professionele diesel
W ETS BRT
H Directe subsidie
B Verhoogde investeringsaftrek
W E-credits
H Investering laadinfra
B Directe subsidie laadinfra
M Bijkomende kost elektrisch
M Totaal
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Case

44-ton combinatie
80.000 km/jaar
GO

Afschrijving
* 8 jaar elektrisch
* 5jaar diesel

El. kost: 15 €ct/kWh
Subsidie=0

20/11/2024

80000

70000

60000

50000

40000

30000

20000

10000

TCO per modeljaar

M Elektrisch ® Diesel

Flux50 SEA Elektrisch vrachtvervoer

=l ;
li= enersangi

28



EPEX prijzen 2023
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- Nood aan andere organisatie | (\‘QG\\

- Kostenimpact: Circa 30%
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