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Ambition to take zero-emission long-haul goods E
transport in Europe to the next level . ZEFES

~

Creating a pathway for long-haul BEVs and
FCEVs to become more affordable, reliable and
more energy efficient

Execute real-world demonstrations of long-
haul BEVs and FCEVs across Europe.

o

Mapping of flexible and abundant
charging/refuelling points. Demonstrate novel
charging concepts.

~

Develop  technologies which can deliver
promised benefits to operate in complex
transport supply chains.

- Create Digital Twin with novel tools for fleet
management to support the long-haul BEVs
and FCEVs vehicles in the logistics supply
chains.
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15 use cases throughout Europe,
each focussing a specific logistic operation ﬁZEFES
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ZEFES stakeholder survey results

https://www.etp-logistics.eu/zefes-survey-final/
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Derive a list with needs and requirements was the aim
of the ZEFES stakeholder Survey

ZE-HDV: battery and fuel cell electric truck-trailer combinations (GCW +36 tons) P ZEFES SHG Symposium 25 October 2023

Validation Needs and requirements

fO r t h ew h (o) I e ZE'H DV ECOSVSte m. Session | Supply Chain Needs  Category | - Truck-trailer technology

Need and/or requirement Important Not relevant Comments

T1 The truck-trailer combination is seen as one asset to
determine whether a mission is feasible, since both

59 Needs and requirements in total, over 6 categories e ot o

the characteristics of both.

T2 The driving range of the ZE-HDV is sufficient for the
4 . logistic operations and can vary from use case to use
- 14 related to Truck-trailer technology (technical) e |
T3 The transport capacity is not limited, both in payload
‘and availability of the truck.

- 4related to Fleet integration (digital twin) e e e

(caoling and tailgate electrified)

T5  |The truck-trailer combination is modular, and the

-  6relatedto Safety and acceptance ) o e sses o

needs of the en
T6 The energy stored on the
known, especially for the dri

ailer combination is

- 25related to Infrastructure

T7  |Energy consumption of the truck-trailer combination
can be predicted given the mission parameters and
weather conditions.

= 9 related to Viable Business Case T8 It is clear what the impact of weather would be on the

capabilities of the truck trailer combination.

. T9  |Trucks and trailers are deployable in different modes.
= 1 related to Lega I ba rrlers (water and rail) (Technical point of view)

T10 |Knowledge and resources are available in the logistic
company to implement and operate ZE-HDV.

T11 |The truck end-user trusts the new technology.
T12 |Maintenance can be organised.
T13 |The trucks are connected (digitalisation:

Today a final validation during the interactive workshop communicton, V2 sl

T14 |A contingency plan for transport with ZE-HDV can be
drafted (power blackouts...)

Results will be published in D1.3 (submitted)+D1.5 (december 2023)
which are public (ZEFES website)

Funded by
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https://zefes.eu/

10 identified stakeholder groups

- Shipper

- Transport operator

- Logistics hub operator

- Truck OEM

- Trailer OEM

- Infrastructure operator (charging / HRS)

- Infrastructure manufacturer (charging / HRS)
- Research

- Authorities

- Policy

Status 13/10: 37 respondents
4 shippers
12 transport operators

24/10/2023

ZE-HDV ecosystem

Acceptance, training

W ZEFES

depot charging !

: Transport : Logistic site
Shipper P Driver 8
: operator operator
i Flow of goods
(Planning) Software )
Digitalisation ZE-HDV — Trailer Research
Digital twin t Authorities
Regulative
Flow of energy
— Infrastructure framework
Infrastructure manufacturors and operators
Hydrogen and charging
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Preliminary results Truck end-user (n=12) QZEFES

The respondents own in total 13 460 trucks, and 129 300 trailers.
4 of the respondents did not have experience with ZE-HDV
7 of the respondents have experience with BE-HDV 226 BE-HDV purchased or implemented
1 of the respondents have experience with FCE-HDV

All companies are using +36 ton GCW trucks

What is the Gross Vehicle Weight (GVYW) or Gross Combination What type of trucks is your company using?
Weight (GCW) of the vehicles your company is currently using?

Others

vy /3ot oo
Rigid trucks |

12-16tavw [N

semi-tractors 6x2 [ ENNIEEE A SN
ssucevw [N semitractors 42 [N
sstovw N High-Capaciy vehicle

0 20 40 60 80 100 0 20 40 60 80 100
Percentage (%) Percentage (%)
) ) . Funded b
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Preliminary results Truck end-user (n=12) QZEFES

The respondents own in total 13 460 trucks, and 129 300 trailers.
4 of the respondents did not have experience with ZE-HDV
7 of the respondents have experience with BE-HDV 226 BE-HDV purchased or implemented
1 of the respondents have experience with FCE-HDV

Knowledge and experience with FCE-HDV is limited
All companies are using +36 ton GCW trucks = We will not discuss FCE-HDV today
Different use cases and trailers

What type of trailers is your company using? What kind of missions does your company carry out?

Others - Regional round-trip missions (+400 km) _
Regional missions (below 400 km) _
National round-trip missions (+400 km) m‘“
National missions (+400 km)  ENEIN A R

Temperature conditioned trailer, reefer _
ow ner vier PRI

standard trailer [ International long-haul missions G
0 20 40 60 80 100 0 20 40 60 80 100
Percentage (%) Percentage (%)
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Preliminary results

Truck end-user (n=12) QZEFES

BE-HDV are commercially available

Sufficient ZE-HDV are commercially available
Driving range is too low/unsufficient

Payload is restricted

Transport capacity is restricted

ZE-HDV can be deployed in almost all missions

Conclusion Technical

24/10/2023 ZEFES | Project Introduction | All rights reserved

The main reasons The main reasons
to not invest in BE-HDV (n=4) to invest in BE-HDV (n=7)

100% (n=4)

43% (n=7)
50% (n=4) 86% (n=7)
25% (n=4)

83% (n=6)

14% (n=7)

The current BE-HDV on the market do not suffice in payload or driving range.
Not all mission can be done.

Funded by
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Preliminary results Truck end-user (n=12) QZEFES

The main reasons The main reasons
to not invest in BE-HDV (n=4) to invest in BE-HDV (n=7)
BE-HDV are safe (high voltage, fire hazard...) 100% (n=3) 100% (n=3)
BE-HDV are socially accepted (environmental impact) 100% (n=3) 100% (n=5)
BE-HDV will lead to an emission reduction (GHG and PM) 100% (n=3)
We want to lower our emissions 83% (n=6)

Conclusion Safety and acceptence Safety of homologated vehicles is not a concern. Opinion and acceptence of the driver?



Conclusion

W ZEFES

59 identified needs and requirement on 6 topics

14 related to Truck-trailer technology (technical)

4 related to Fleet integration (digital twin)

Integration in logistic operation

F1 The ZE-HDV (fleet) can be implemented in an existing fleet by a fleet management
system that takes into account the capabilities of ZE-HDV.

F2 It is clear where to charge/fuel and how it will fit in the logistic operation.

F3 It is clear what is the impact of charging/refuelling time will be on the logistics
operation.

F4 It is clear what is the impact of less payload and availability (maintenance) will be on
the logistics operation.

6 related to Safety and acceptance

Safety and social acceptace

s1 A methodology to determine, if the ZE-HDV run on renewable energy (electricity and
hydrogen) is available.

s2 Emissions over the full life cycle of a truck-trailer combination is known.

s3 Vehicle must be safe, both while driving and charging/fuelling.

sq It is clear how the job of truck driver will change, and how the driver will be trained to
use ZE-HDV it in a safely manner.

S5 It is clear what to do in case of emergency, especially for the driver.

S6 Safety regulations and precautions are known, especially for the driver, for first

responders it is clear the vehicles are ZE-HDV.

T1 The truck-trailer combination is seen as one asset to determine whether a mission is
feasible, since both assets can consume and store energy. The energy consumption for
a mission is depending on the characteristics of both.

T2 The driving range of the ZE-HDV is sufficient for the logistic operations and can vary
from use case to use case.

T3 The transport capacity is not limited, both in payload and technical availability
(reliability) of the truck.

T4 ZE trailers are available. (cooling and tailgate electrified)

T5 The truck-trailer combination is modular, and the specifications / capabilities can be
adjusted to the needs of the end-user.

T6 The energy stored on the truck-trailer combination is known, especially for the driver.

T7 Energy consumption of the truck-trailer combination can be predicted given the
mission parameters and weather conditions.

T8 It is clear what the impact of weather would be on the capabilities of the truck trailer
combination.

T9 Trucks and trailers are deployable in different modes. (water and rail)
(Technical point of view)

T10 Knowledge and resources are available in the logistic company to implement and
operate ZE-HDV.

T11 The truck end-user trusts the new technology.

T12 Maintenance can be organised.

T13 The trucks are connected (digitalisation: communication, V2X, is possible)

T14 A contingency plan for transport with ZE-HDV can be drafted (power blackouts...)

24/10/2023

1 related to Legal barriers

Legal barriers
Innovative technologies (trucks and infrastructure) can be implemented since a

regulative framework exists.

ZEFES | Project Introduction | All rights reserved
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Conclusion QZEFES

25 related to Infrastructure

59 identified needs and requirement

Infrastructure Truck end-user

. 11 Charging or fuelling infrastructure is available.
O n 6 to p I CS 12 Charging or fuelling a ZE-HDV should be easy and safe.
13 Driver amenities are available at charging stations and HRS.
14 Charging can be combined with overnight parking.
15 Charging / fuelling infrastructure available at the right location.
9 related to Viable Business case 16 Charging / fuelling infrastructure available at the right power/pressure.
17 Waiting time at the charging station/HRS is minimal (not only waiting time during
Viable bUSiI'\ESS case refu_elllr_lg_ or charglrjg, -b-ut also w:?utlng time to get :?1 charger/refuelling nozzle).
B1 The TCO of ZE-HDV can be calculated. 18 Avallablllt_y and r_ellablllty. of the |r‘|frastructure is hlgh. o
- - 19 The charging station/HRS is accessible by truck-trailer combination.
B2 Assessment of new business models for ZE-HDV is needed — . ; ;
— - - - — 110 Charging infrastructure for trailers is available.
B3 Realistic scenarios to reach economies of scale are drafted and defined in time S ; p "
- - - - 111 The charger/refuelling infrastructure is capable of fuelling/charging the wanted
B4 Incentives to invest in ZE-HDV are available. amount of energy.
BS The emission reduction can be monetized. 112 Connected ZE-HDV, V2X communication.
B6 Renewable electricity and hydrogen should be affordable for logistic companies. 113 Unambiguous pricing displayed or communicated at the charging and refuelling
B7 Incentives for charging and fuelling infrastructure are available. stations (AFIR U).
B8 The TCO can be calculated for the infrastructure 114 At charging and fuelling stations can be paid with conventional means (credit card,
(viable business case). pay per use over digital platform) (AFIR O).
B9 New business model to operate infrastructure are assessed. 115 Quality of the hydrogen should be fuel cell grade.
VIEW infrastructure operator
116 The need for charging/fuelling infrastructure is clear (location and demand is known).
An expected daily consumption profile is available.
117 It is economically feasible to operate the infrastructure
118 It is technically feasible to operate the infrastructure
119 Suitable land slots are available (commercial location with sufficient power connection)
120 The infrastructure can be expanded in a modular way.
121 Optimisation of charging/fuelling both technical and financial.
122 Quality of hydrogen can be tested fast and in an easy way.
123 Reliable GREEN hydrogen supply to the HRS
Reliable renewable energy supply to the charging infrastructure.
VIEW logistic hub operator, that wants to install infrastructure on its own sites
124 The impact of the infrastructure installation on logistic operations is minimal.
i X . 125 The impact of the infrastructure operation on logistic operations is minimal.
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Disclaimer @ZEFES

Funded by the European Union. Views and opinions expressed are
however those of the author(s) only and do not necessarily reflect
those of the European Union or the European Commission. Neither
the European Union nor the granting authority can be held

Funded by responsible for them.
the European Union

ject funded : : i i [
Project funded by This work has received funding from the Swiss State Secretariat for
Schweizerische Eidgenossenschaft . a
O s Education, Research and Innovation (SERI)

Confederazsine Svizzera
Confederaziun svizra

Swiss Confederation
Federal Department of Ecanomic Affairs,
Educatezn and Resaarch EAER

State Secretariat for Education,
Research and Innovation SERI
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