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Introduction

« Charging standards and policies EV shareof sles
require being future-proof and o0 ——
account for the upcoming oo / commerc
charging needs. 0% commerei

 Aim: presenting a technical o _/
roadmap that projects “aote 225 2000 205 2040

evolvement of various charging _

. . EV share of annual vehicle sales by segment
teChn0|Og|eS aspeCtS and thelr Sourcg: Bloo.rnbergNEF,."EIectricVehiclle Outlook 2019".
future requ”—ements to Support Commercial vehicle figures |nchI%JSd'e only China, Europe, and the
both standardisation efforts and
end users’ decision making.

E .



ASSURED,

Charging Technologies for HD-EVs

Conductive
charging

Charging via automated
connection device (ACD)

ACD connected 10 side VIELS
Infrastructure mounted ACD Roof mounted ACD or on roof of EV Ground-based ACD| Static inductive charging
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ASSURED Technology Roadmap

* Literature review of the existing research,
use cases, and roadmap

« Conducting surveys and interviews HD EV
users and experts




ASSURED,

Surveys & Interviews
m
TNO

Target Owners/users or future owners/user  Organizations with in-depth knowledge
Participants of electric buses, trucks or other HD  of charging infrastructure for electric
vehicles buses, trucks or other HD vehicles
Examples: public transport Examples: charger manufacturers,
companies, city governments, charging service providers, research
logistics companies, construction organizations, and electric bus/truck

companies. OEM’s.
respondents
TGS Electric bus: 14 Electric bus: 18 @ ADVANCING

[EY QLI Flectric truck: 0 Electric truck: 11 UITP, pusiic
groups Other HD vehicles: 0 Other HD vehicles: 9 6

7 of respondents (3 from end user survey and 4 from technical survey) to
participate in a follow up interview after the survey.
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End User Survey (l)

« Which charging technology types your organization
owns/uses?

Pantograph on Vehicle Roof
Plug

Pantograph on Infrastructure
Overhead Wires

Dynamic Wireless/Inductive
Static Wireless/Inductive
Pantograph ground-based

Battery Swap

0% 10% 20% 30% 40% 50% 60% 70% 80%
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End User Survey (Il)

 Ranking the priority of the following charging infrastructure
improvements for the organization.

100.00 %
B More reliable
80.00 %
60.00 %
° W Higher charging speed

40.00 %
20.00 % M Lower cost

0.00%

1 = highest priority, 3 = least priority
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End User Survey (lll)

 Rank the priority of the following charging infrastructure
characteristics for your organization

100.00%
M Easy to scale up
80.00 %
60.00 % M Easy to use for employees
40.00 %
= Matches well with surroundings
20.00 %
0.00%

1 2 3
1 = highest priority , 3 = least priority
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End User Survey (1V)

 Importance of interoperability

72/ 21%
=T n=E

40% 60% 80% 100% 120% 0% 20% 40% 60% 80% 100% 120%
m Detractors (1-6) ve (7-8) mPromoters (9-10) u Detractors (1-6) Passive (7-8) = Promoters (9-10)
Interoperability between chargers and EVs Interoperability between chargers and EVs
of different brand of different types (e.g., buses and trucks)
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Technical Survey (l)

 Rate the potential of charging technologies

Pantograph on Vehicle Roof
Pantograph on Infrastructure
Plug

Pantograph ground-based

Catenary

Static Inductive

Dynamic Inductive

Battery Swap

3 4 5 6 7 8 9 10

1 = Low potential and 10 = High potential

Average
3.35
_
Static 0% 20% (5% 20% (5%) (5%) (5% Dynamic
1 2 3 4 5 6 i 4 8 9 10
Average
8.40
; ‘5% & y g g ;
Wireless - - (ew) - o [ 20%[ 25%( 20% Conductive
NN
1 2 3 4 5 6 7 8 9 10
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Technical Survey (Il)

« Challenges in today’s charging technologies:

Providing power needed by grid,

Interoperability,

Standardization,

Batteries: capacity, cost, BMS (battery management
system), aging,

Installation (permitting, grid connection, space
requirement),

Fleet management, demand response and its complexity
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Technical Survey (lll)

- Different accepts to consider in long term (2030)
charging technology goals:

* Vehicle-charger interoperability

* Interoperable charging between different vehicle types
« Automated charging without human involvement

« Cyber security

« High power opportunity charging

« V2Xcharging, fleet & grid management, local storage
 Increased battery capacity with lower price

12
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Technology Roadmap

ASSURED
Charging
Technology
Roadmap

J

Technology
development

Charging

s — Use cases

Standardisation

J J
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Roadmap (1)

2021 2022 2023 2024 2025 2030
Aricatedbus 00 s00 ke

350-650
kWh

200-500

350-600
kW

350-600
kW

700 KWh+

1 MW 1 MW+

K 14
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Roadmap (ll)
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Roadmap (Ill)

| AN
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Roadmap (1V)

——

2021 2022 2023 2024 2025 2030
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Conclusion

« ASSURED technology roadmap supports:

 future standardisation effort by providing the
evolvement of various charging technologies
aspects and their future requirements

* end users in selecting their charging technologies
by familiarising them with the charging
technologies and concepts, and their perceived
potential.
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Thank you!

assured-project.eu

mehrnaz.farzamfar@vtt.fi
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