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AVERE

The European Association for Electromobility

Representing the e-mobility value chain:

OEMSs, CPOs, EV users, Public Institutions, etc.

65"‘ members present in 26 states

. e-Drivers
 e-Chargers
. e-Vehicles

Started 1978, from academic perspective

to a drivable & convenient EV reality
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The European Association
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EU MARKET
CONTEXT

www.avere.org




EU fleet of fully

electric trucks

Source: EAFQO,
2024
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EU DC Recharging

points

Source: EAFQO,
2024
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2020 2021 2022 2023

Slow DC recharging point (P < 50kW)
@ Fast DC recharging point (50kW = P < 150kW)
@ Level 1 - Ultra-fast DC recharging point (150kW = P < 350kW)
@ Level 2 - Ultra-fast DC recharging point (P = 350kW)

2024 YTD
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The European Association
for Electromobility

EU Policies aiming
to accelerate
recharging points
roll-out for HDVs




Alternative Fuels Infrastructure Reqgulation

» AFIR creates rules for the deployment and operation of publicly available recharging
points

Commencement of application

of AFIR provisions -13th of April
2024

Some provisions have specific
timelines

AFIR does not need to be
transposed in national
legislations (direct applicability)




AFIR/ GUIDE

Targets for charging infrastructure for eHDVs
Distribution of public charging hubs - TEN-T core network

By the end of 2025

LAVERE ]

At least 15% of the length of the
TEN-T network must be provided
with charging hubs with a power of

21,400 kW L

including at least
1 charging point with a power of

Charging hubs
in every direction of travel

avere.org

Bytheendof ——— 2027

At least 50% of the length of the
TEN-T network must be provided
with charging hubs with a power of

> 2,800 kW =L

including at least
2 charging points with a power of

symeendst 2030

Charging hubs must be
provided at intervals of up to
60 km with a power output

each

including at least
2 charging points with a power of

pspa.com.pl pSpQ



AFIR/ GUIDE

Targets for charging infrastructure for eHDVs
Distribution of public charging hubs - TEN-T comprehensive network

By the end of 2025

L AVERE

At least 156% of the length of the
TEN-T network must be provided
with charging hubs with a power of

21,400 kW =)

including at least
1 charging point with a power of

Charging hubs
in every direction of travel

avere.org

By theendof ——— 2027

At least 50% of the length of the
TEN-T network must be provided
with charging hubs with a power of

21,400 kW =

including at least
1 charging point with a power of

symeendet 2030

Charging hubs must be
provided at intervals of up to
100 km with a power output

each

including at least
1 charging point with a power of

pspa.com.pl pSpQ



AFIR/ GUIDE

Targets for charging infrastructure for eHDVs
Distribution of public charging hubs

General requirements for the TEN-T network

L /

AI: , , . e It is readily accessible on both sides of the road
gl—oo\—' '—foo—@ @ Itis marked accordingly

] ] ] e The same requirements as for 2 directions of travel have been met
A single public charging regarding the following:

hub can be set up for two — distance

directions of travel if: — total power output of the charging hub
] — number and power output of charging points

m avere.org pspa.com.pl pSP 0



Energy Performance of Buildings Directive
(EPBD)- a missed opportunity

Would set rules for charging points at private
locations (multi-unit buildings & non-residential)

Pre-cabling and charging points deployment
targets for new, renovated and existing buildings

Missing proper depot / HDV targets
Implementation at national level could
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The European Association
for Electromobility

Thank you!

Raphaél Héliot
raphael@avere.org




Truck charging deployment in Europe —
AFIR compliance and the role of depot
charging

Pierre-Louis Ragon

09/04/2024
Power2Drive webinar, online
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ABOUT THE ICCT & OUR MISSION

« An independent nonprofit research organization since 2005

* Providing exceptional, objective, timely analysis to environmental
regulators

« Empowering them to improve the environmental performance of

transportation to benefit public health and mitigate climate
change

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG



The recent revision of the HDV CO2 standards gives certainty on

e-truck adoption

Trucks have new emissions reduction
targets:

o 43%in 2030
o 64% in 2035
o 90% in 2040

At least 33% of newly sold trucks need
to be electric

Truck manufacturers target up to 53%

https://theicct.org/publication/infrastructure-deployment-mhdv-
may23/

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG
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Long-haul trucks will drive an increasing share of HDV charging
energy needs from 2030 onwards

Electric LH truck uptake will . 4z Lh
become significant towards o
the end of the decade 3,000,000
2,500,000
Electric LH trucks energy 8 00w
consumption 2
= 1,500,000
2030 1,000,000
33 GWh/day (48% of the total 500,000

e-HDV energy consumption)

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

2040 mbuses mtrucks - others mtrucks - long-haul

611 GWh/day (80% of total) https://theicct.org/publication/infrastructure-deployment-mhdv-may23/

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG 4



Overnight charging can cover a significant share of trucks energy

needs

5-LH truck with 800km

Up to 50% for long-haul trucks

Up to 100% for other vehicle
segments (urban logistics, buses)

Dependent on fleet charging
strategy and vehicle
specifications, opportunity
charging can contribute a higher
share

Cumulative distribution function (-)

https://theicct.org/publication/afir

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG

1

driving range in 2030
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@ 1 overnight
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1 overnight +
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The deployment of depot and warehouse charging, and public
charging are subject to different challenges and opportunities

Depot overnight chargers for class

4 and 5 rigid short-haul trucks (’ N —
2030 2040 . Sortiand
% Geographic v
flexibility of load
/o/s:.m nto salt L:k- city 'ML = ?ge
. ] [
: Potential for

high utilization

o
e Phoenix Little
Rock

v Potential for X ,/
smart charging \K\\A

San Antonio  Houston

p Interstate Highway System
[Jo-46 [ 20.4-40.5 M 134.4-236.3 fl eXI b I | Ity — Tier 1 priority long-haul tuck electrification corridors States that adopted ACT
[ J]46-20.4 1l 40.5-134.4 — Tier 2 priority long-haul tuck electrification corridors States with ACT rulemaking underway
— Tier 3 priority long-haul tuck electrification corridors States that joined 100% ZE truck MOU

https://theicct.org/deploy-charging-infrastructure-in-no-regrets-freight-zones-and-corridors-to-keep-us-commercial-
truck-electrification-aligned-with-climate-goals-dec23/

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG



In Europe, public infrastructure deployment is regulated by the AFIR

Target date “ Minimum capacity requirement Minimum distance requirement

15%* of core and comprehensive
TEN-T
December 31, 2025

Urban node

50% of core and comprehensive

December 31, 2027 TEN-T

TEN-T core

December 31, 2030

TEN-T comprehensive

Urban node

One recharging pool with 1,400 kW
of aggregated power

One recharging pool with 900 kW
of aggregated power

One recharging pool with 2,800
kW of aggregated power in the
core TEN-T and 1,400 kW in the
comprehensive TEN-T

One recharging pool with 3,600
kW of aggregated power

One hydrogen refueling station

One recharging pool with 1,500 kW
of aggregated power

One recharging pool with 1,800 kW
of aggregated power

One hydrogen refueling station

Every 120 km* in each direction of
travel

Every 120 km* in each direction of
travel

Every 60 km in each direction of
travel

Every 200 km

Every 100 km in each direction of
travel

*A portion of the TEN-T can count towards the percentage coverage requirement, in each direction of travel, only if
it is between two recharging pools separated by a maximum of 120 km.

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG



Densely trafficked areas show a higher case for MCS deployment

2030, # locations fixed by AFIR, 6-8 vehicles/day

Areas with the most HDV traffic need b

to significantly over comply with AFIR ’

’;‘ 8
'[al’getS % . Poland laly Gerrpany
For countries including FR, DE, PL, IT, So Memgne
NL, MCS deployment may be an g s France
effective way to satisfy energy needs D 4
08{ EU average needed = 3.9 MW/site Spain
In other areas, the required power/hub g, .
may not mandate MCS 1 Sweden
0
0 50 100 150 200 250 300 350 400

# HDV locations
*average of TEN-T core and comprehenisve requirements

https://hochleistungsladen-lkw.de/hola-en/results/megawatt_charging_networks.php

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG



Megawatt charging can occur significant costs

For a typical 20 MW station

ooo
S A
|
Transmission Distribution Distribution Point of Meter Transflormer Electric  Charger Electric
line substation circuit common | panel/ ! truck
| | i interconnection i switchgear i
5 i = i 4 | |
([ ] ! 1 1
0to $7M ' $0.5M o ]
$2M $1M ’
$1M to $6M $7M
0% to 28% 8% to 12% $1M
4% to 6% 4% to 6% 23% to 33% 28% to 38%

2% to 6%

https://theicct.org/publication/tco-alt-powertrain-long-haul-trucks-us-apr23/

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG 9



Ensuring high utilization is key to enable megawatt charging

20-30 cents/kWh

Break-even charging cost for TCO parity
between electric and diesel trucks
(depending on local diesel fuel prices,
financial incentives, and battery technology
development)

MW charging cost is highly sensitive to
station utilization, for example
~ 40 cents/kWh @ 5% utilization
~ 25 cents/kWh @ 15% utilization

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG

charging cost (cents/kWh)

For a typical 20 MW station

45
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40 °
35
30
25
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10% 15% 20%
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Key takeaways

Depot charging will cover the majority of electric HDV energy needs and presents opportunities
for managed charging.

Key freight corridors in Europe will see significant energy demand from electric LH trucks,
making the case for high power charging hubs. There is a need for collaboration between
Member States to electrify those corridors. Some countries will need to significantly over-
comply with AFIR requirements.

Ensuring high utilization is key to ensure the economic viability of MCS. Modularity is key to
ramp up charging capacity at truck charging hubs while ensuring high utilization.

CCS can cover a significant share of HDV charging needs in locations were MCS does not
make economic sense. The absence of MCS should not be a major barrier to the electrification
of trucks.

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG 11



Thank you
Please direct questions to p.ragon@theicct.org

icct

THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION



REGULATORY
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9 April 2024

The power of moving loads: Costs of
Megawatt Charging in Europe

AVERE/Power2Drive Webinar “Electric Truck charging”

Dr. Julia Hildermeier
Senior Associate
jhildermeier@raponline.org




E-truck charging: steep price differences

= AFIR: buildout starting 2025

= Competitive market for charging
services

= Challenge: balance out steep
price differences across truck
charging locations

Regulatory Assistance Project (RAP)® 5



“fuel tourism” vs “charging tourism”
Aral.Alles sup

Transmission
system operator

The driver r
Distribution Megawatt the truck fo
charging next stage ¢
route in one

system operator

station

Source: Focus online

Regulatory Assistance Project (RAP)®


https://www.google.com/imgres?imgurl=https://p6.focus.de/img/fotos/id_505505/tanken-dpa.jpg?im%3DResize%253D%2528800%252C702%2529%26impolicy%3Dperceptual%26quality%3DmediumHigh%26hash%3D902b4d93edb6f23fe104abce17c2b82b3b9117c291030af41e2f409be7ef5458&tbnid=7VwmZig15aoHpM&vet=1&imgrefurl=https://m.focus.de/auto/autoaktuell/tanktourismus-lohnt-sich-nicht-spritpreise_id_1775815.html&docid=erTkr50gqUerfM&w=800&h=702&itg=1&source=sh/x/im/m1/1&kgs=bf1108e59f05aefd

Utilisation determines cost per kilowatt-hour

Example: Germany

Euro cents/kWh

30

25 -

20 -

15 -

10 -

Low

Utilisation rate

m Network volumetric

I Network fixed charge I

m Fixed costs/ margin
m Power
Levies and fees

m Electricity tax

Regulatory Assistance Project (RAP)®




Demand charges make truck charging at low
utilisation rates costly

Volumetric
(kilowatt-hours)

Demand (KW)

1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24
Time

Regulatory Assistance Project (RAP)®



o
Case studies: border traffic

7 =~ - RS
WPAY 4 W Border Crossing Points (BCPs)
o \
ZL 3 @ Comprehensive

O CcCore
@ Core network corridor

United Kingdom

Regulatory Assistance Project (RAP)®



L
National case study

- 30 _
N .
20 -
m Network
é volumetric
= E— Network fix
2 15 -
& m Fix costs/ margin
[&]
o m Power
3
i
10 - Levies and fees
5
o L D
Kiel Schleswig—HoIstei n
Utilisation rate
Regulatory Assistance Project (RAP)® Data sources: bdew (2021), Stadtwerke Kiel, Schleswig-Holstein Netz 7



https://www.bdew.de/service/daten-und-grafiken/bdew-strompreisanalyse/
https://www.swkiel-netz.de/fileadmin/user_upload_swk_netz/dokumente/strom/marktpartner/entgelte/2023/SWKN_Preisblatt_Strom_2023.pdf
https://www.sh-netz.com/content/dam/revu-global/sh-netz/Documents/Schleswig-Holstein-Netz/Netzentgelte/Strom/Allgemeine-Netzentgelte/2023_netzentgelte/SHNG_finale%20Netzentgelte%20Strom%20ab%2001.01.2023.pdf
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Key Findi

= Build-out of megawatt charging in Europe requires
coordination across MS to avoid “charging tourism”

= Network pricing should be more cost-reflective

= MS should better coordinate taxes and levies for

truck charging




» RAP

REGULATORY
ASSISTANCE PROJECT

About RAP

Regulatory Assistance Project (RAP)® is an independent, global NGO

advancing policy innovation and thought leadership within the energy
community.

Learn more about our work at raponline.org



http://www.raponline.org/

Resources

‘) RAp February 2024
RESISTANEE FRGUECT

ZElectrifying last-mile delivery. A total cost of ownership comparison of

The power of moving loads:

battery-electric and diesel trucks in Europe Cost analysis of megawatt
charging in Europe

Z2Smart Network pricing. RAP Power System Blueprint.

AFlex and the City: cities need dynamic pricing for public charging

Executive summary

2 EV smart charging: A golden opportunity for distribution system o sl h e of et i ahance th seciction of g e i

across Europe, it will be crucial to build and operate facilities to provide the necessary high-

capacity charging along highways, alse known as ‘megawatt charging,” at reasonable cost.
t The Altemnative Fuels Infrastructure Regulation requires Member States to build out

O D e ra 0 rS megawatt charging sites along core EU highways starting in 2025. With this process in mind,

it will be helpful for policymakers, planners and operators of charging infrastructure to have a

better understanding of the costs and likely market effects of megawatt charging along core
freight corridors. Recognising that current discussions on freight electrification and charging

infrastructure build-out fail to consider this angle, RAP seeks to provide critical input to the

AThe joy of flex: Embracing household demand-side flexibility as a

We found steep price differences for megawatt charging between charging sites, often
between sites located in neighbouring EU Member States. It is important that truck fleet
D OWe r S Ste m reso u rce fo r E u ro D e operators can choose where to charge their trucks: this choice, however, can expose the
v weaknesses in national grid regulation and taxation policies. It can also cause negative
impacts on power grids if charging is heavily concentrated in certain regions, straining the
system, while remaining light in other areas. If the various actors involved in integrating

electric trucks into the grid fail to coordinate, it will hamper the build-out of a high-capacity
charging network and slow down the overall electrification of freight.

AThe time is now: smart charging of electric vehicles

7 Thie: auhors weud Tl 20 adknoskedge and exprss ther apgreciaticn 2 the flkawing propk: who pravided febiul in
Fatdan Sperka, Transpont & Envaranment (TRE); v, TN Krh, Wikence; and O Fussein Basma, The ltematanal Cou

it earty calt of this beicfing:
C ranspotmn, a5 wil &5
Janp Burger, Tsazsanna Pak, Lowse Senderand and David Famswonh st RAP. Daborzh EByrum provided cturial &

Clean T
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https://theicct.org/wp-content/uploads/2022/06/tco-battery-diesel-delivery-trucks-jun2022.pdf
https://blueprint.raponline.org/smart-network-tariffs/
https://blueprint.raponline.org/smart-network-tariffs/
https://blueprint.raponline.org/smart-network-tariffs/
https://foresightdk.com/flex-and-the-city-cities-need-dynamic-pricing-for-public-charging/
https://foresightdk.com/flex-and-the-city-cities-need-dynamic-pricing-for-public-charging/
https://www.energymonitor.ai/policy/ev-smart-charging-a-golden-opportunity-for-distribution-system-operators
https://www.energymonitor.ai/policy/ev-smart-charging-a-golden-opportunity-for-distribution-system-operators
https://www.raponline.org/knowledge-center/joy-flex-embracing-household-demand-side-flexibility-power-system-resource-europe/
https://www.raponline.org/knowledge-center/joy-flex-embracing-household-demand-side-flexibility-power-system-resource-europe/
https://www.raponline.org/knowledge-center/power-moving-loads-cost-analysis-megawatt-charging-europe/

Absolute and relative charging cost differences
at border crossings, at high and low utilisation
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Regulatory Assistance Project (RAP)® 11
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Clear commitment to
electrification &

N
DAIMLER  orve
TRUCK (vo=) TR/ATON

Founded in



Offices in
Amsterdam (NL) & Arnhem (NL)

.

@ Offices in 14 additional countries are open

@ 100+ employees (December 2023), growing to 200+ by 2024

. -
milence )



Our
Vision

A world of fossil-free
transport for all

4 MILENCE 2024

Our
Mission

Accelerate the transition
to zero-emission
heavy-duty vehicles
across Europe

Our
Roadmap

Launch 1700+ high-
performance charging
points in Europe within 5
years, ensuring optimal rest-
and-recharge experiences

. -
milence »
-



We build & operate charging hubs

. .
5 MILENCE 2024 milence »
i



Tailored to Customer Preferences

Rest & Recharge

Planning Fast, convenient & safe Integrated solutions & support
= Easy route planning for dispatchers = Fast-charging stations = Single-invoicing
Q
g * Prebooking parking (and possibly charging) = No waiting times and strategically located » Plug-N-Play simplicity reducing onboarding
o = Simple route cost estimating near main motorways for easy reésources
o = Maximize range planning accessibility " Unive_rsal standard - logging system,
» Secured parking especially for overnight charging cable/plug, etc.
charging ensures driver safety = Training to help fleet and drivers

v

A

Customer journey truck operator

. .
6 MILENCE 2024 milence »
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And a modular approach
with focus on reliability,
driver comfort & security

Charging locations are also secure truck
parking areas

comfortable working and resting environment for
drivers

(m
@ Focus on access to green space and creating a

Amenities such as clean toilets and showers, food
..... and beverage services, and recreation facilities

----- provide drivers the comfort they deserve

MILENCE 2024 milence -.
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Policy enablers

9 -
milence o

Vehicles - a level . h i -
playing field for BE- Parking - space for infrgsi?rrtlgcl:a?re o Grids - future proof
resting and chargin . electricity networks
HDVs g 9ing deploying MCS

Digital - data
sharing across the
ecosystem

/. Ambitious CO2 “/+ Financial support * MCS adoption * Adequate & = New standards
standards building new _ timely planning for ecosystem
SSTPAs (AFIF) »' Adapt grid codes by DSOs/TSOs data sharing
= Extended weight and rules to MCS -
across the EU »- Define new V. _ * Anticipatory
mimimum criteria = Incentives for investments
= Purchase for sustainable green electricity
incentives charging hubs (credits) = Faster and
transparent
»- Resting rules fit for connection
(MCS) charging processes

Highest priority rnilence ;

9 ‘ MILENCE 2024 »In focus of attention



National HDV infrastructure public
finance plans to meet HDV needs

» Tendering schemes should be complementary to and integrate existing rollout plans of market
players and should not interfere with them

» Formulate output-based criteria / avoid overly detailed specifications, e.g., for the technical
design (no additional national rules to AFIR)

» Focus on BE-trucks only (MCS!) to improve the business case, and take needs of truck drivers
into consideration by supporting appropriate amenities

» Promote projects that create flexibility for the wider energy system (renewable generation +
battery storage + charging infrastructure)

» Ensure non-discriminatory access for service providers through open interfaces and
standardization

10 MILENCE 2024 milen ce L






POWER2DRIVE EUROPE

Digital 24/7

webinars,
Podcast or

Live onsite

——
THESMarter (
WEBINAR

mesmartery

Di 14.Mai 11:00 CET (GER)
Warmepumpe, Wallbox & Batteriespeicher: Was bedeutet die
Neuregelung von §14a EnWG in der Praxis?

Di 16.Mai 11:00 Uhr CET
Best selling charging features

TSEP#170: Megawatt Charging: The Future of a Sustainable
Heavy Duty Transport? (Dr. Julia Hildermeier, RAP)

TSEP#167: But not on my Doorstep, Please! — The Energy
Transition and its Social Acceptance (Antonella Battaglini,
Renewables Grid Initiative)

TSEP#155: Open Source & Electromobility: The Future of
Charging Infrastructure (Marco Maller, PIONIX)

Exhibition June 19-21, 2024 Messe Miinchen
Conference June 18 +19, 2024 ICM Messe Munchen




THESMarter G GLOBAL EVENTS 'ﬁ’)lar

GLOBAL

SN, SN

2

Q SAN DIEGO, USA
Q MEXICO CITY, MEXICO

‘\gfm N nf) \"
R/

s P
RN
%L‘ ’ PORTO ALEGRE, BRAZIL
<L

ANE
B
ay
3

ST

SAO PAULO, BRAZIL

“MPCWLR
1 85,000+ 3 ' 7 00+ 8, 3 OO+ W MUNICH, GERMANY | JUNE 19-21, 2024

B SAO PAULO, BRAZIL | AUGUST 27-29, 2024

VISITORS EXHIBITORS CONFERENCE
ATTENDEES



ANV BN gy S

u]ﬂ
| Bundesverband eMobilitét
—n_ Neue Mobilitat

ﬂi"ﬂ*&@mdﬂi@i‘i’mg.

"
—

N\ NTAT
-

)
THANL
! ,,{{‘l

————yy T



-

7 /
A 2

/ =
- |
it

iy

. A
2 ﬂf
i A,;’
,.' ‘/)

/

. -

POWER
P1DRIVE

EUROPE

Organizer

Solar Promotion Gmb

KiehnlestraRe 16
75172 Pforzheim
Tel.: + 49 7231 58598-0
info@solarpromotion.de
www.solarpromotion.de

FWTM - Freiburg Wirts
Touristik und Messe G

Messe Freiburg, Neuer
79108 Freiburgi. Br.
Tel.: +497613881-3
TheSmarterE@fwtm
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https://www.powertodrive.de/
https://www.em-power.eu/
https://www.ees-europe.com/
https://www.intersolar.de/
https://www.powertodrive.de/
https://www.linkedin.com/company/power2drive
https://www.youtube.com/channel/UCXvmG4CnAJLKMv9VTXnePHg
https://www.facebook.com/PowerToDrive/
https://twitter.com/PowerToDrive
https://www.thesmartere.de/
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