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Executive summary
Heavy-duty trucks have an important role to play in achieving the EU objectives regarding the
reduction of greenhouse gasses. In the European Green Deal the goal is set to have no net emissions
of greenhouse gasses in the EU by 2050. To achieve this, 90% of the greenhouse gas emissions caused
by the transport sector have to be cut by 2050 compared to 1990 levels. International heavy-duty
transport has a substantial share in the emissions by road transport. The use of battery and hydrogenelectric trucks Is expected to reduce these emissions significantly in the next decades.
The purpose of this study is to explore the requirements for recharging and refuelling
infrastructure for battery and hydrogen-electric trucks along the Rhine-Alpine corridor in order to
facilitate and accelerate the transition to zero-emission freight transport. The focus is on long-haul
heavy-duty transport on the Rhine-Alpine corridor, being one of the busiest freight corridors in
Europe.
The outcomes of the study serve as input for further research and next steps in the process of
rolling out recharging and refuelling infrastructure that meets the demands of the end users. Desk
research was carried out to gain insight in the current situation and forecasts regarding zero-emission
trucks and recharging and refuelling infrastructure along the Rhine-Alpine corridor. Subsequently,
eight in-depth interviews were held with a variety of stakeholders into the opportunities and
bottlenecks experienced with the rollout of recharging and refuelling infrastructure.
Due to global and national policy goals and the commitment of truck OEMs to zero-emission
vehicles, a large uptake of low- and zero- emission trucks – with battery and hydrogen-electric
vehicles being the key technologies – is expected. In different studies a significant increase of zeroemission trucks and infrastructure is expected the coming years, with estimations ranging between
20,000-200,000 zero-emission trucks on EU roads in 2025 and between 300,000-600,000 in 2030.
However, the recharging and refuelling infrastructure necessary for zero-emission heavy-duty
vehicles is currently not yet present. In 2025 10,000-15,000 public and destination recharging points
need to be in place in Europe. In 2030 this needs to be increased to 40,000-50,000 recharging points.
For hydrogen-electric heavy-duty vehicles, it is estimated there should be around 300 truck-suitable
hydrogen refuelling stations by 2025 and at least 1,000 no later than 2030.
Current initiatives such as those from the joint venture by Volvo, Daimler and Traton to install
1,700 charge points for heavy-duty vehicles along high way corridors between 2022 and 2027 are
welcome, but not sufficient given the expected uptake of zero-emission heavy-duty transport.
The same holds for national or regional initiatives in countries along the Rhine-Alpine corridor.
However, these initiatives will form the base of a robust recharging and refuelling network.

Exploring zero-emission truck transport along the Rhine-Alpine Corridor

3

Transport companies make use of intermodal transport on the Rhine-Alpine corridor. Goods are
transported partially by train and water, which shortens the total trip length on the road. Hence,
realising zero-emission transport on these routes seems interesting. Otherwise, transport companies
also travel between The Netherlands, Italy and Eastern Europa in a ‘triangle’. For these traffic flows it
is more complex to switch to zero emission transport.
Requirements that need to be taken into account in order to facilitate an adequate recharging
and refuelling network for long-haul transport along the Rhine-Alpine corridor are:
• Adequate grid capacity for recharging points in order to enable fast and reliable charging and
availability of hydrogen supply for electric trucks.
• Reservation possibilities for on-the-go fast charging for heavy-duty battery electric trucks.
• Dense network of recharging and refuelling stations close to the highway to ensure the
availability and reliability required by transport companies; the distance between recharging
stations should be approximately 50km and the distance between refuelling points for
hydrogen electric trucks 100km for a sufficient network density.
• Recharging and refuelling times are important to fit within the operational process: on-thego recharging should take no longer than 30 minutes which requires a power output of
approximately 1MW and refuelling of hydrogen should take no longer than 15 minutes.
• Adequate competition and sufficient possibilities to recharge or refuel zero-emission vehicles
in order to keep prices reasonable.
• The investment costs and operational expenditures of recharging and refuelling
infrastructure for zero-emission trucks are high. Sharing these costs between stakeholders is
a possible solution to avoid this bottleneck in the realization of the needed infrastructure.
• Recharging and refuelling locations with facilities that fit the needs of truck drivers.
• Standardisation for recharging and refuelling infrastructure as well as payment systems.
To create a network of commercially deployed zero-emission recharging or refuelling locations
that fulfil the requirements of transport companies along the Rhine-Alpine corridor the following
recommendations are made:
• Gain more insight into transport routes along the Rhine-Alpine corridor to be able to better
facilitate zero-emission heavy-duty transport;
• Adopt a ‘corridor approach’ with consensus among countries along the Rhine-Alpine corridor
about the requirements for a network of recharging and refuelling infrastructure to facilitate
zero-emission heavy-duty transport;
• Map and explore locations for on-the-go recharging and refuelling infrastructure along the
Rhine-Alpine corridor;
• Investigate the possibilities of sharing investment costs of grid connection and hydrogen
distribution network at different locations along the Rhine-Alpine corridor;
• Conduct further research to the requirements of a reservation system for on-the-go fast
charging of heavy-duty trucks.
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1. Introduction
1.1 Background
In the European Green Deal, the goal is set to have no net emissions of greenhouse gasses in the EU
by 2050. To achieve this, 90% of the greenhouse gas emissions caused by the transport sector have
to be cut by 2050 compared to 1990 levels. International heavy-duty transport has a substantial share
in the emissions by road transport. Hence, heavy-duty trucks have an important role to play in
achieving the EU objectives, in particular through the use of battery and hydrogen-electric vehicles.
European truck manufacturers as well as carriers operating on the European roads, are as well
committed to reaching carbon neutrality in road freight transport by 2050 at the latest. Due to this, a
large uptake of low- and zero- emission vehicles – with battery and hydrogen-electric vehicles being
the key technologies – is expected. These vehicles will become the backbone of road freight
transport.1 Estimates of demand in 2025 and 2030 point to a need for rapid roll-out of recharging and
refuelling infrastructure in the coming years.

1.2 Goal and scope
The purpose of this study is to explore the requirements for recharging and refuelling infrastructure
for battery and hydrogen-electric trucks in order to facilitate and accelerate the transition to zeroemission freight transport. The focus is on the Rhine-Alpine corridor, being one of the busiest freight
corridors in Europe. It serves as an important connection for its encompassing member states (NL,
BE, DE, FR, IT and SUI).
The scope of the study is recharging and refuelling infrastructure for long-haul heavy-duty transport
(N2 and N3 vehicle categories). The application of liquid hydrogen is still in its infancy and is therefore
out of scope. The study has an exploratory character and its outcomes will serve as input for further
research and next steps in the process of rolling out recharging and refuelling infrastructure that
meets the demands of the end users.

1.3 Approach
In order to map the requirements of recharging and refuelling infrastructure for heavy-duty vehicles
along the Rhine-Alpine corridor a combination of desk research and in-depth interviews were carried
out. The current situation as well as ambitions and forecasts regarding zero-emission trucks and
recharging and refuelling infrastructure along the Rhine-Alpine corridor have been investigated by
means of desk research.
Subsequently, eight in-depth interviews were held with a variety of stakeholders within the transport
sector in order to gain insight into the opportunities and bottlenecks experienced with the rollout of
recharging and refuelling infrastructure. Interviewed stakeholders include carriers operating on the
1

ACEA: Heavy-duty vehicles: Recharging and refuelling infrastructure requirements (may 2021)
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Rhine-Alpine corridor, which have been asked amongst others about their trip patterns and day to
day routines, in order to form a holistic view of their demands concerning the transition to zeroemission transport. Moreover, experts with experience on zero-emission freight transport were asked
about the opportunities and bottlenecks concerning the rollout of charging and refuelling
infrastructure and the operation of zero-emission trucks, such as available grid capacity and charging
and refuelling times. Also, stakeholders active in the field of refuelling and recharging infrastructure
for zero-emission logistics were interviewed in order to gain an understanding of the state of affairs
concerning standardization and further actions that need to be taken in order to come to universal
charging and refuelling standards. In addition, the European Automobile Manufacturers Association
(ACEA) and a German federally-owned company working on emission-free technologies as well as
infrastructure were interviewed to gain broader insight in the state of affairs of the transition towards
zero-emission freight transport. Appendix A contains an overview of the interviewed parties.
Based on the outcome of the interviews and desk research, requirements have been mapped for
recharging and refuelling infrastructure that facilitates zero-emission freight transport along the
Rhine-Alpine corridor and answers to the wants and needs of the future users.

1.4 Reading guide
Chapter 2 presents basic information about the Rhine-Alpine corridor, current zero-emission
initiatives and current practices of long-haul road transport along the corridor. In Chapter 3 ambitions
and expectations for the future are depicted. Subsequently, Chapter 4 presents the main
requirements for recharging and refuelling infrastructure for long-haul international road transport
along the Rhine-Alpine corridor. In Chapter 5 conclusions are drawn and recommendations are given
based on the explorative study.
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2. Current situation: facts & figures
2.1 Main features of the Rhine-Alpine Corridor
Geography
The Rhine-Alpine corridor constitutes one of the busiest freight routes in Europe. It runs through five
EU Member States (BE, NL, DE, FR, IT) and Switzerland, and connects key North Sea ports of Belgium
and the Netherlands with the Mediterranean port of Genoa. In total, its catchment area encompasses
more than 70 million inhabitants.2 The corridor runs through the so-called ‘Blue banana’ shown in
Figure 1, which includes major EU economic centres such as the Randstad region in the Netherlands,
Antwerp, Brussels, the German Rhine-Ruhr area, Basel and Milan. It encompasses all modes of
transport over a length of about 6,200 kilometres. Road accounts for about 1,500 kilometres.

Figure 1: Rhine-Alpine Corridor with the Rhine (in blue) and main TEN-T road network (in red)3
2
3

European Commission: CEF support to Rhine-Alpine Corridor (May 2020)
EGTC : Interregional Alliance for the Rhine-Alpine Corridor (2021): https://www.egtc-rhine-alpine.eu/nl/
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Transport data
The Rhine-Alpine corridor is a multimodal transport corridor and incorporates the Rhine River as the
key inland waterway in Europe. It also includes important tunnels in Switzerland, including the world’s
longest and deepest rail tunnel: the Gotthard Base tunnel, with a road length of over 57 kilometres.
As shown in Figure 2, around 138 billion tons-kilometre of freight is carried over the corridor annually.
Inland waterways have a share of 50% in this transport volume. The share of rail is 16%, while the
share of road stands at 34% of the transport volume.4

Figure 2: Freight million ton per annum by all modes of transport5

2.2 Current zero-emission heavy duty on the Rhine-Alpine Corridor
Zero-emission recharging & refuelling infrastructure
There are no exact data available about the current recharging network for battery-electric trucks
along the Rhine-Alpine Corridor, but the amount of recharging points for on-the-go or overnight
charging of long-haul trucks is practically nil. The EAFO shows a relatively dense recharging network
for passenger vehicles along the Rhine-Alpine corridor, however, a limited number of these is suitable
for heavy-duty vehicles.6 Safety concerns and spatial constraints prevent the recharging points from
being multimodal deployable.
4

EGTC: Roadmap towards a Carbon Neutral Rhine-Alpine Corridor (2021)
EGTC: Roadmap towards a Carbon Neutral Rhine-Alpine Corridor (2021)
6
EAFO (2021)
5
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As shown in Figure 3, the number of hydrogen refuelling stations for trucks along the corridor (350
bar) is currently limited. According to the European Alternative Fuels Observatory (EAFO),
approximately 10 refuelling stations are available for heavy-duty transport.

Figure 3: Hydrogen refuelling stations7

Zero-emission Initiatives
Along the Rhine-Alpine corridor and broader in the EU or even on a global scale there are many
initiatives with impact on the rollout of recharging and refuelling infrastructure for international zeroemission road transport. Due to these initiatives, new knowledge and experience concerning zeroemission heavy-duty transport is collected and shared. A selection of initiatives is specifically focused
on recharging and refuelling points for heavy-duty transport is shown in the map in Figure 4. A brief
description of these initiatives can be found in Appendix B.
7

EAFO (2021)
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Figure 4: Zero-emission initiatives along or with impact on the Rhine-Alpine Corrido

One of these initiatives is the Hydrogen Ecosystem Truck Case by H2 Energy AG Switzerland. This
organisation is working on establishing a sustainable hydrogen economy in Switzerland. This
particular project is focused on mapping the hydrogen ecosystem of trucks in Switzerland and
identifying its current challenges and possibilities. The case gives an overview of the current status
and cost reduction potential through H2 Trucks and identifies the learnings from Switzerland for HRS
operators. Another example is the Electric Green Last Mile (EGLM). This initiative facilitates the
implementation of seven battery-electric 40/44-ton trucks and five fast recharging stations. The
combination of the trucks and recharging infrastructure is new in the market. For this reason, the
equipment is tested and monitored and the results will be shared in order to contribute to the
transition to sustainable transport.8 The project is focused on heavy-duty trucks driving short trips
(max. 150 km) in the area of Venlo (the Netherlands) and Duisburg (Germany).
8

Eglm.eu (2021)
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2.3 Current practices in international road transport
Trip profiles
The maximum length of a regular road transport trip with one driver is 650-700 kilometres a day. This
is because the operational process is bound to detailed European legislation. This legislation includes
the following rules9:
• a maximum amount of daily driving time of 9 hours, that can be extended to 10 hours no
more than twice a week;
• a maximum amount of weekly driving time of 56 hours;
• a maximum total accumulated driving time of 90 hours during any 2 consecutive weeks;
• after driving for a period of 4.5 hours, a driver must take an uninterrupted break of not less
than 45 minutes, unless he takes a rest period;
• a minimum daily rest of 11 hours, which can be reduced to 9 hours, but no more than three
times between any 2 weekly rest periods;
• a regular weekly rest period of minimum 45 hours and a reduced weekly rest period of a
minimum of 24 hours.
In addition to long-haul transport with heavy-duty trucks, intermodal transport is used along the
Rhine-Alpine corridor. Goods are being transported by truck to mobility hubs in Germany and
Luxembourg, where the containers are loaded on trains and transported to Italy. In Italy, the
containers are reloaded onto trucks and transported to their final destination. In some cases, the truck
including driver takes the train to Italy to continue the trip by truck from there. The driver has then
had his rest period on the train.

Examples of trip patterns on the Rhine-Alpine corridor
There are different ways to transport goods along the Rhine-Alpine corridor. One of the
interviewed carriers is specialized in transporting goods back and forth to Italy along the
corridor. It is common practice for this carrier to make use of intermodal transport. Containers
are transported to a mobility hub in Freiburg am Breisgau by truck, a trip of approximately
650km, where they are loaded on trains and travel by rail to Novara (Italy). There, the
containers are loaded back on trucks to travel the last miles to their destination.
In other cases it is customary to transport the goods entirely by truck. The distance of
approximately 1,100 kilometres is covered in two days, which means the truck driver covers
500 to 600 kilometres a day. Sometimes from Italy goods are transported to Romania,
Bulgaria or Hungary and then back to the Netherlands. The diesel tank is filled with
approximately 900 litres, which enables driving 2,500 to 3,000 kilometres. Refuelling is
specifically done in countries where the diesel price is low. It is not uncommon for carriers to
make a 50-kilometer detour for a significant advantage in diesel costs.
9

EU Legislation, Driving time and rest periods in the road transport sector: https://eur-lex.europa.eu/summary/EN/legissum:c00018
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Types of truck stops
Based on the literature and interviews, the type of truck stops in Europe can be divided in four
categories:
• Rest areas;
• Companies & logistic hubs;
• Ports;
• Diverse other locations.
It is expected that charging or refuelling for short haul transport will mostly take place at depots and
logistic hubs. However, charging or refuelling for long-haul transport will also have to take place at
rest areas. According to ACEA, among the most frequently visited rest areas, 4% are within 200m
distance from a motorway. They are likely to be rest areas directly located along the motorway. About
25% of the most frequented locations reach the motorway within 1 kilometre. About 40% of the
locations have distances between 1 and 5 km to the nearest motorway, the remaining locations with
a longer distance are most likely to be logistics centres off motorways or company locations.10

10

ACEA: Truck Stop Locations in Europe (June 2021)
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3. Future situation: ambitions & forecast
3.1 EU ambitions & legislation
EU Green deal and Fit-for-55 package
In the European Green Deal, the goal is set to have no net zero-emissions of greenhouse gasses in the
EU by 2050. To achieve this, 90% of the greenhouse gas emissions caused by the transport sector
have to be cut by 2050 compared to 1990 levels. The European Commission adopted a set of
proposals, as part of the Fit-for-55 package, to make the EU’s transport policies fit for reducing net
greenhouse gas emissions by at least 55% by 2030 compared to 1990 levels. One of these proposals
concerns the revision of the Alternative Fuel Infrastructure Directive by transposing it into a
Regulation, the Alternative Fuel Infrastructure Regulation (AFIR).
The AFIR sets binding targets on the deployment of recharging and refuelling infrastructure for light
and heavy-duty transport in the European member states.11 Targets concern minimum capacity,
coverage and payment requirements along the Trans-European Transport (TEN-T) network in 2025
and 2030. The most important requirements in the proposal for the AFIR by the European Commission
can be found in Appendix C. An example is that member states shall ensure that by 31 December 2030
publicly accessible recharging pools dedicated to heavy-duty vehicles should be deployed with a
maximum distance of 100 km in between them. For the core transport network this should be 60km.
Similarly, publicly accessible hydrogen refuelling stations are deployed with a maximum distance of
150 km in between them.

Emission standards for heavy-duty vehicles
The first-ever EU-wide CO2 emission standards for heavy-duty vehicles, adopted in 2019, set targets
for reducing the average emissions from new trucks for 2025 and 2030. The targets are expressed as
a percentage reduction of emissions compared to EU average in the reference period (July 1, 2019 –
June 30, 2020):
• from 2025 onwards: 15% reduction;
• from 2030 onwards: 30% reduction.
The 2025 target can be achieved using technologies that are already available on the market. The
2030 target will be assessed in 2022 as part of the review of the regulation. As a first step, the
CO2 emission standards will cover large trucks, which account for 65% to 70% of all CO2 emissions
from heavy-duty vehicles.12

11

European Commission: Regulation of the European Parliament and of the Council (July 2021)
https://ec.europa.eu/info/sites/default/files/revision_of_the_directive_on_deployment_of_the_alternative_fuels_infrastructure_with_ann
ex_0.pdf
12
European Commission: Reducing CO2 emissions form heavy-duty vehicles (2019). https://ec.europa.eu/clima/eu-action/transportemissions/road-transport-reducing-co2-emissions-vehicles/reducing-co2-emissions-heavy-duty-vehicles_en
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3.2 Recharging & refuelling demand forecast
Several studies are conducted to the number of zero-emission trucks and recharging and refuelling
points to be expected on and along the European roads in the coming years. A brief overview of two
studies, one from ACEA and one from Transport & Environment, is presented below.

ACEA forecast13
According to ACEA, by 2025 approximately 40,000 battery electric medium-duty and heavy-duty
vehicles will be in operation in Europe (EU27 + UK). By 2030 this is expected to increase to
approximately 270,000 trucks (Table 1). The first hydrogen electric vehicles are already being rolled
out in Europe. From mid-decade the vehicle offerings are expected to increase, reaching at least
60,000 hydrogen electric trucks in operation by 2030 (Table 3).

“It is happening faster than you think because of current legislation.
We need CO2 reduction of 55% in 2030, so we need to focus on where
the emissions come from, which is long-haul transport for a large part.
That is why focus on charging infrastructure also needs to be on the
long-haul and not only on Rotterdam or Eindhoven.”
– ACEA –
In line with the uptake of zero-emission heavy-duty vehicles a target of 10,000-15,000 higher-power
(> 350kW) public and destination recharging points should be set for no later than 2025 for battery
electric heavy-duty vehicles and a target of 40,000-50,000 recharging points for no later than 2030. In
addition, a target of at least 40,000 lower power (<350 kW) public overnight chargers at truck parking
areas along the highways should be set for 2030 (Table 2). Similarly, for hydrogen electric heavy-duty
vehicles, according to ACEA there should be a target of around 300 truck-suitable hydrogen refuelling
stations by 2025, and at least 1,000 no later than 2030 (Table 3).

Transport & Environment forecast14
Transport & Environment (T&E) conducted a study on how much recharging infrastructure for electric
trucks will be required in the next decade to electrify main highway corridors along the TransEuropean Transport Network (TEN-T) based on European truck traffic flows. The deployment of truck
charging infrastructure should start with the regions connected by the TEN-T network, such as the
Rhine-Alpine Corridor. These regions are ‘hotspots’ for long-haul freight activity as they connect all
major urban areas in Europe. Trips coming to or from these regions make up 80% of the total EU road
freight activity (tonkm) and 88% of total long-haul activity.

13
14

ACEA, Heavy-duty Vehicles: recharging and refuelling infrastructure requirements (May 2021)
Transport & Environment, Unlocking electric trucking in the EU: recharging along highways (April 2021)
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The T&E study shows similar results as the study of ACEA. When combining all truck trips (urban,
regional and long-haul), T&E scenarios indicate between 236,000 and 617,000 battery electric trucks
on EU27 roads in 2030 (Table 1). Overall, a total of around 10,000 public and destination chargers in
2025 (EU27) increasing to 40,000-50,000 public and destination chargers in 2030 for heavy-duty trucks
is necessary according to T&E (Table 2). For long-haul trucking to achieve climate neutrality a total of
4,400 high-power public chargers in the EU and 6,600 destination chargers at distribution centres and
depots in 2030 is needed. This is in addition to the 13,000 public chargers and 25,000 destination
chargers needed for urban and regional deliveries.
Table 1: Battery-electric medium- and heavy-duty trucks on EU 27 roads

2025
2030

ACEA
40,000
270,000

T&E Pathways
20,000 – 200,000
236,000 – 617,000

Table 2: Public and destination charge point demand in Europe

2025
2030

ACEA
Higher-power15
Lower-power16
10,000 – 15,000
-40,000 – 50,000
40,000

T&E Pathways
10,000
40,000 – 50,000

Table 3: FCEV forecast and hydrogen refuelling demand in Europe

2025
2030

FCEVs
-60,000 – 110,00017

Refuelling points
300
1,000

15

>350kW, towards 2030 increasingly >7ookW
Public overnight chargers (<350 kW)
17
ACEA and Fuel cells and Hydrogen: Fuel Cell Hydrogen Trucks (December 2020)
16
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4. Requirements for recharging and refuelling infrastructure
Based on the interviews held with a number of stakeholders active on the Rhine-Alpine corridor and
parties active in the field of zero-emission road transport, five main requirements for recharging and
refuelling infrastructure for heavy-duty transport can be distinguished (all necessary):
1. Availability and reliability
2. Recharging and refuelling time
3. Costs
4. Location
5. Standardisation.
These requirements are elaborated on below.

4.1 Availability and reliability
The operational planning of transport companies is bound to tight time tables with short lead times
and driving and rest times that are regulated at European level. In addition, downtime of the truck
and driver is expensive. Hence, availability and reliability of recharging infrastructure at the right place
and moment is essential. This requirement is divided into two categories:
• The availability and reliability of the recharging and refuelling infrastructure;
• The availability and reliability of power from the grid for battery-electric vehicles and of
hydrogen supply for fuel cell electric vehicles.
Availability and reliability recharging and refuelling infrastructure
Given the tight schedules for transport operators, it is crucial that a recharging point or refuelling
station is available within the predicted timeslot and that it functions at the planned moment. Several
aspects are important to ensure this.
• Network density
Based on the interviews a maximum distance of 50km between on-the-go recharging sites
with high power chargers (>7ookW) is needed. This creates a high density of recharging sites
and thereby increases the reliability of the network. Hereby, carriers are enabled to switch to
zero-emission transport and cover distances of 400 km with zero-emission trucks. The
average range of hydrogen-electric vehicles is longer (500-1200km), which allows for a more
widespread network with an average distance of 100km between the refuelling stations.
•

Uptime
The uptime of the recharging and refuelling infrastructure needs to be high in order to
guarantee the possibility to recharge at the designated moment. Currently, fossil fuels are
practically always available at fuel stations along the Rhine-Alpine corridor. A similar almost
99,9% uptime reliability should also hold for recharging and refuelling infrastructure.
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•

Reservation system
The implementation of a reservation system for recharging battery electric vehicles is highly
desirable to ensure a smooth operational process. It offers transport companies the certainty
of an available recharging point at the right time. Since the operational processes are planned
in advance, reserving a recharging point is relatively easy to plan. Transport companies use all
sorts of planning and reservation software tools for instance a terminals, which enables the
implementation of such a system. For hydrogen refuelling a reservation system does not
seem necessary, since the refuelling time is relatively short just as it is for fossil fuels. As long
as the capacity at hydrogen refuelling stations is enough to avoid long waiting times.

“Reservation is critical, because it is just-in-time delivery.
In many logistic sites there are reservation systems in place to load
or unload at a certain time window. You need to have a similar
time window for charging or refueling.”
– Transport operator –
•

Emergency options
In order to ensure flexibility for transport operators that need to recharge, it is recommended
to create some slack in the reservations of recharging points. For example, by making a
certain percentage (e.g. 80%) of recharging points available for reservation, thereby creating
a redundancy for emergency recharging.

Availability of alternative fuels
• Grid capacity
Given the high-power demand of truck recharging at depots and roadside public recharging
stations, the power grid and its capacity need to be suitably prepared and made future-proof.
It is important to plan grid reinforcements in advance, as the lead time of these processes can
be long. In addition, solutions can be applied to make efficient use of the available grid
capacity. An example of this is dynamic load balancing, a technique by which recharging
points are not allocated a fixed power output, but this is distributed over a group of recharging
points. This prevents demand overload on the grid. Moreover, the application of stationary
batteries can ensure back-up capacity in case of demand overload and temporary power
outages.
• Hydrogen availability
In order to make sure the road transport sector can make use of clean, green hydrogen, it is
necessary to ensure the availability of clean hydrogen and to stimulate its production and
distribution.18 Therefore, large scale production sites need to be established as well as a
reliable and cost-efficient distribution network, for instance using pipeline infrastructure.
18

International Energy Agency: The Future of Hydrogen (June 2019)
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4.2 Recharging and refuelling time
Recharging and refuelling times for battery electric and hydrogen electric vehicles differ, as well as
the corresponding infrastructure requirements.
Battery-electric vehicles
In case of battery electric trucks, the recharging of the vehicles should fit exactly into the operational
process. The current driving patterns bound by EU regulation create two options for on-the-road
recharging during a long-haul trip:
1. Opportunity recharging during a 30- or 45-minute break. In this case, the recharging
infrastructure is required to provide high power and enable the truck to recharge about 300
kilometres to continue the trip. This would require chargers with an average 800kW power
output, so peak loads of up to approximately 1,2 MW.
2. Overnight recharging during the rest period of at least 9 hours a day. Due to the longer rest
period and chargers with a power output of 100 kW would be sufficient in this case.

On-the-go recharging time
In order to costume zero-emission transport to the current operational processes, it is
important for transport companies to recharge electric trucks during their mandatory breaks.
Truck drivers take a minimum 30-minute break every four hours. As most of them experience
time pressure to finish their trips on time while sticking to the mandatory ride and rest times,
the charging and refuelling time cannot exceed this time slot. From interviews with zeroemission experts it became clear that the commercial standards currently under development
are aimed at this goal as well. Industry partners such as truck manufacturers (OEMs) and
recharging infrastructure manufacturers and operators are aiming at enabling charging powers
of 1 MW, because this enables battery electric vehicles to recharge approximately 400kWh in
30 minutes, which would allow for a 320km trip.
Fuel cell electric vehicles
As opposed to battery electric vehicles, it is necessary to refuel hydrogen electric trucks in less than
15 minutes. This gives transport operators the possibility to fit the refuelling into their operational
process in a similar manner as refuelling diesel and ensure the truck driver is not held up by refuelling.
In order to enable refuelling in under 15 minutes, it is most important that hydrogen refuelling stations
have enough capacity to fulfil peak demand. Also, refuelling at 700bar will enable faster refuelling.

4.3 Costs
The transport sector is very cost driven. Carriers make their choices in the operational process, such
as which routes to take and where to refuel, based on fuel prices. As seen before when long distances
are covered, refuelling is specifically done in countries where the diesel price is low, such as
Luxembourg. Also, it is not uncommon for carriers to make a 50-kilometer detour for a significant
advantage in diesel costs.
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Similarly, the costs of alternative fuels such as electricity and hydrogen at different locations are
expected to influence the operational strategy of transport companies. Hence, to stimulate
international zero-emission transport it is important to keep the prices for alternative fuels such as
electricity and hydrogen at a reasonable level. Therefore, stimulating the development of an
adequate competition level in recharging and refuelling of zero-emission trucks is essential.
At the same time, the investment costs and operational expenditures of charging and refuelling
infrastructure for zero-emission trucks are high. For instance, fast charging stations for passenger cars
often come with an investment of between € 50,000-€ 100,000 for the grid connection (up to 2 MW),
whereas for trucks this will be more often in the range of € 500,000 to € 1 million (up to 5 MW).
According to calculations done by Transport & Environment, the total cumulative upfront
investments needed for recharging infrastructure for battery-electric trucks along highways in Europe
can go up to € 8,200 million in the period of 2020-2030 in Europe.19 The investment for long-haul high
power public chargers and destination chargers is estimated at 25% of this. The investment in a
hydrogen station is in the order of € 1-2 million, based on current prices.
Hence, for the realisation of the alternative fuel infrastructure network for zero-emission heavy-duty
vehicles significant investments will be needed. Especially the construction of grid connections and
hydrogen distribution networks will be costly, which can be a bottleneck for the realisation of this
infrastructure. Moreover, the risk arises that due to these high investments, monopoly-like situations
will occur and the electricity and hydrogen prices will rise. In order to avoid this, it is desirable to find
solutions for the high investment costs.

Sharing infrastructure investment costs between stakeholders
One of the concerns for zero-emission charging and refuelling infrastructure providers are the
high investment costs for the grid connection for charging infrastructure or the distribution of
hydrogen for hydrogen refuelling stations. It is very hard to finance these costs, since the initial
business case is not positive. Funding (part of) these costs is a solution, but another solution is
to share these high investment costs between stakeholders.
In order to do so it is necessary that grid connections and hydrogen distribution networks can
be shared with multiple stakeholders. This requires an organisational framework supported
with government legislation and perhaps upfront financial support to make sure the
distribution capacity is sufficient and cost efficient. An example is a shared grid connection at
a rest area along a European highway where different charge point operators (and possibly
other users) can connect to, without having to do the full investment itself. In this way also the
uncertainty of long lead times for the realisation of the grid connection is taken away from
individual stakeholders.

19

Transport & Environment: Unlocking Electric Trucks in the EU: Recharging Along Highways (April 2021)
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4.4 Location
Research shows that the larger part of heavy-duty recharging will take place at the depots.20 However,
as long-haul trucks will cover longer distances than urban and regional delivery trucks, it is crucial to
provide public recharging locations and hydrogen refuelling stations where carriers can recharge or
refuel their vehicles on the go. It is expected that 40% of the total energy consumed by electric trucks
will be recharged at public chargers, of which 50% will be public opportunity high power rechargers
and 50% public overnight recharging. The rest is expected to be covered by depot rechargers (45%)
and destination rechargers (15%).21 In this study, the focus is on public opportunity recharging and
public overnight recharging and their specific requirements.
Opportunity recharging locations
The requirements for opportunity recharging locations and overnight recharging locations differ
slightly. ACEA has identified over 30.000 suitable recharging locations in Europe of which a large part
is located along the Rhine-Alpine corridor. About 30% to 50% of these locations is less than 5km away
from motorways. This is an important requirement for potential opportunity recharging locations, as
taking detours will cost time and therefore money, and will diminish the available range. Moreover,
carriers will choose to combine recharging with the obligatory breaks in the operational process as
noted before. It is therefore desirable to combine the recharging infrastructure with facilities such as
restrooms and restaurants.
Overnight recharging locations
At overnight recharging locations, recharging times will be longer and therefore the power demand
will be lower. These chargers will need to be installed on rest areas such as truck parkings along
highways where drivers are already used to spending their night in their sleep cabs. Chargers at a
power of 100-200kW will mostly fulfil the charging demand.
Choosing strategic locations for recharging and refuelling infrastructure is important, as well as the
presence of the right facilities. However, the ownership of (potential) rest stops along the RhineAlpine corridor differs per country and even within countries, which makes it more complex for
governments to steer this directly. In Germany there are many so-called Autohöven within 2km from
the highway. In France there are many private parties exploiting highways and rest areas and in
Switserland the government does the request for the grid connection for instance.

“There needs to be alignment between the countries regarding
battery electric and hydrogen heavy-duty transport.
Everyone needs to be on the table and needs to make pace.”
– ACEA –
20
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Topsector Logistiek: Eisen voor Toekomstbestendige Laadinfrastructuur (March 2021)
ACEA: Truck Stop Locations in Europe (June 2021)
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Spatial layout
High power recharging stations specifically designed for heavy-duty transport will require a different
design than recharging stations for passenger vehicles. When choosing locations, it is important to
consider the space heavy-duty vehicles demand in order to manoeuvre and park at the designated
site. They should be able to drive in and out of the recharging station in a safe manner. The length and
turning circles of entrances and exits to and from recharging stations must therefore be arranged
properly for heavy-duty vehicles. In the Netherlands a set of basic requirements for DC charging,
including specific requirements for charging of trucks, is currently being developed.
ACEA mapped potential long-haul stop locations suitable for recharging in Europe. 22 In Figure 5 these
locations are shown and specified for the Rhine-Alpine corridor. Appendix D presents a close-up of
the Dutch part of the corridor.

Figure 5: Long-haul stop locations suitable for recharging points along the Rhine – Alpine corridor
22

ACEA: Interactive map – Electric trucks: long-haul stop locations fit for recharging point deployment in Europe
https://www.acea.auto/figure/interactive-map-electric-trucks-long-haul-stop-locations-fit-for-recharging-point-deployment-in-europe/
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4.5 Standardisation
Standardisation of recharging and refuelling infrastructure
The standardisation of recharging and refuelling infrastructure is a necessary condition for the success
of zero-emission long-haul transport along the Rhine-Alpine corridor. In Europe and even globally,
important developments are underway for standardisation of recharging infrastructure for heavyduty transport, so that it is rolled out unambiguously and is accessible and user-friendly for every
party. Many industry associations, vehicle manufacturers (OEMs) and recharging infrastructure
manufacturers and operators are working together on a unified approach for High Power Recharging
for Commercial Vehicles (HPCCV) for heavy-duty trucks from 7.5 tons to 40 tons. These stakeholders
are working on a new Megawatt Recharging System (MCS), based on the Combined Recharging
System standard (CCS) plug, with extra facilities to transfer 600kW or even up to 4,500kW to a vehicle.
Regarding the refuelling of hydrogen, the standard of 700 bar for passenger vehicles is probably also
adopted for heavy-duty vehicles, which increases the interoperability.
Standardisation of payment systems
The standards for payment systems are currently less developed than standards for heavy-duty
recharging infrastructure. For the ease of use, it is desired to create a universal payment system. In
the proposal for the Alternative Fuels Infrastructure Regulation (AFIR), guidelines are mentioned that
will make payment at public recharging and hydrogen stations efficient and accessible. For example,
it is proposed that all stations shall accept electronic payments through terminals and devices used
for payment services, including payment card readers and devices with a contactless functionality
that is at least able to read payment cards.23

“Currently most international carriers have the possibility the refuel at
many locations and to refuel on credit.”
– Transport company –
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European Commission: Regulation of the European Parliament and of the Council (July 2021)
https://ec.europa.eu/info/sites/default/files/revision_of_the_directive_on_deployment_of_the_alternative_fuels_infrastructure_with_ann
ex_0.pdf
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5. Conclusions and recommendations
5.1 Conclusions
International zero-emission road transport for heavy-duty vehicles is to date not in place on the
Rhine-Alpine corridor.
Currently there is no long-haul zero-emission transport by heavy-duty trucks on the scale of an
important transport corridor such as the Rhine-Alpine corridor. This is due to the fact that suitable
battery and hydrogen electric trucks and a sufficient network of recharging and refuelling
infrastructure is not yet present. The focus of the countries along the Rhine-Alpine corridor is on zeroemission road transport on a national level or even a regional or city level. In some occasions pilots
with cross border transport and infrastructure are tested, but these are also on a regional scale.
Regional and national initiatives can form the basis for zero-emission road transport and
infrastructure along the Rhine-Alpine corridor.
Several initiatives regarding the roll-out of charging and refuelling infrastructure along the RhineAlpine corridor, in some case going together with zero-emission truck pilots, are only the beginning
of what is necessary to create a sufficient network along the Rhine-Alpine corridor. The lessons
learned from pilots should be taken into account and the initiatives should be tight together to create
a robust charging and refuelling network which meets the demands of transport companies operating
on the Rhine-Alpine corridor.
Zero-emission road transport is expected to increase significantly the coming decade asking for
a simultaneous growth of charging and refuelling infrastructure. Investments should therefore
start rather sooner than later.
Pushed by the ambitions and regulation of the EU, most importantly the Fit-for-55 package and the
CO2 emission standards for heavy-duty vehicles in place since 2019, a serious increase of zeroemission trucks and is expected the coming decade. Correspondingly, a significant growth of public
charge points to approximately 10,000-15,000 in 2025 and 40,000-50,000 in 2030 is necessary. For
hydrogen-electric heavy-duty vehicles, there should be around 300 truck-suitable hydrogen refuelling
stations by 2025 and at least 1,000 no later than 2030. The interviews with stakeholders confirm these
significant growth expectations and the need for the development of charging and refuelling
infrastructure in order to facilitate the planned introduction of zero-emission truck models. It is
important to develop locations and plan grid reinforcements and hydrogen supply in advance, as the
lead time of these processes can be long.
Multi-modal transport routes on the Rhine-Alpine corridor can be an interesting option when
aiming for zero-emission heavy-duty transport along the corridor.
Transport companies active on the Rhine-Alpine corridor often make use of intermodal transport.
Goods are transported partially by train or water, which shortens the total trip length on the road.
Hence, when aiming for zero-emission transport along the Rhine-Alpine corridor it is interesting to
explore the possibilities of realizing zero-emission road transport on these routes with recharging and
refuelling infrastructure at terminals.
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The development of charging and refuelling infrastructure along the Rhine-Alpine corridor comes
with requirements to fulfil the needs of transport companies.
Major requirements that need to be taken into account concern:
• The availability and reliability of the recharging infrastructure
o A network density with at least every 50km a recharging possibility and every 100km
a hydrogen refuelling station preferably within a maximum range of 5km from the
highway
o Adequate grid capacity for recharging points in order to enable fast and reliable
charging and availability of hydrogen supply at hydrogen refuelling stations
o Reservation possibilities for on-the-go fast charging for heavy-duty electric trucks
• Recharging and refuelling times that fit the operational process
o On-the-go recharging of electric trucks should take no longer than 30 minutes which
requires a power output of approximately 1MW
o Refuelling of hydrogen should take no longer than 15 minutes
• Competitive and predictable cost levels
o Adequate competition to recharge or refuel zero-emission vehicles in order to ensure
reasonable price levels
o The high investment costs of charging and refuelling infrastructure for zero-emission
trucks are a challenge to keep kWh prices reasonable
• Recharging and refuelling locations that fit the needs of truck drivers
o At on-the-go locations facilities like restrooms and a restaurant are necessary
o Overnight recharging locations are typically at truck parkings
• Standardisation for recharging and refuelling infrastructure
o The industry takes up technological standards for recharging and refuelling
o The AFIR requires the adoption of common payment systems.

5.2 Recommendations
To create a network of commercially deployed zero-emission recharging or refuelling locations that
fulfil the requirements of transport companies along the Rhine-Alpine corridor the following
recommendations are made.
Gain more insight into transport routes along the Rhine-Alpine corridor to be able to better
facilitate zero-emission heavy-duty transport.
Solid data regarding trip origins and destinations of heavy-duty (long-haul) transport along the RhineAlpine corridor, including multimodal transport routes, is limited. With more insight in this
information, a targeted approach towards zero-emission transport along the corridor can be made.
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Adopt a ‘corridor approach’ with consensus among countries along the Rhine-Alpine corridor
about the requirements for a network of recharging and refuelling infrastructure to facilitate
zero-emission heavy-duty transport.
For the success of zero-emission international road transport it is important that the countries along
the corridor operate with the same vision on what is needed. Everyone needs to be on the table and
needs to make pace in order to make sure challenges such as high infrastructure investment costs
and long lead times for grid connections can be overcome.
Map and explore locations for on-the-go recharging and refuelling infrastructure along the RhineAlpine corridor.
For long-haul international transport on-the-go recharging and refuelling locations are essential. In
Europe, among the most frequently visited rest areas 4% are within 200m distance from a motorway,
25% are within 1 kilometre and about 40% have distances between 1 and 5 km to the motorway. Based
on the requirements, complemented with data from the ACEA and T&E enriched with national or
regional data, potential locations should be mapped. For these locations it should be investigated if
the desired infrastructure and facilities can be realised and which next steps should be taken in order
to do so successfully within the conditional timeframe.
Investigate the possibilities of sharing investment costs of grid connection and hydrogen
distribution network at different locations along the Rhine-Alpine corridor.
In order to install the required grid connections and hydrogen distribution network, significant
investments are needed. A solution is to share these investments among multiple stakeholders. A first
step to realise this is, is to investigate the options to implement this and the required actions in order
to align stakeholders like government bodies and grid operators.
Conduct further research to the requirements of a reservation system for on-the-go fast charging
of heavy-duty trucks.
Reservation systems enable transport companies to schedule their recharging time, thereby
increasing the reliability and availability of the charging stations. Further research is needed to explore
the requirements of such systems as well as possible chances and bottlenecks and actions needed
regarding their realisation.
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Appendix A – Interviewed stakeholders
Organisation

Type of stakeholder

De Waard Transport

Transport company

Ewals Cargo Care

Transport company

ABB

Supplier of charging infrastructure

Fastned

Operator of fast charging stations

H2 Energy Europe

Industry partner in the entire hydrogen value chain

FIER

Consultancy firm active in a pilot with ZE-trucks

ACEA

European Automobile Manufacturers Association

NOW GmbH

German federally-owned company working on emission-free
technologies as well as infrastructure for heavy-duty vehicles
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Appendix B – ZE-initiatives along the Rhine-Alpine Corridor
Along the Rhine-Alpine corridor or broader in the EU or even on a global scale there are several
relevant initiatives regarding the roll out of recharging and refuelling infrastructure for international
zero-emission road transport. A selection of these initiatives is described below.
• High Power Recharging for Commercial Vehicles (HPCCV)
Initiative by: CharIN, Megawatt Recharging System (MCS)
Description: The development of a new commercial vehicle high power recharging standard that
maximizes recharging flexibility for commercial trucks. The initiative is executed by a cooperation
of multiple parties, among which OEMs such as Daimler and Hyundai, and network providers,
government labs and travel centres such as Shell.24
• Electric Green Last Mile (eGLM)
Initiative by: Interreg Europe
Description: This initiative facilitates the implementation of seven battery-electric 40/44-ton
trucks and five ultra-fast recharging stations. The combination of the trucks and recharging
infrastructure is new in the market. For this reason, the equipment is tested and monitored and
the results will be shared in order to contribute to the transition to sustainable transport.25 The
project is focused on heavy-duty trucks driving short trips (max. 150 km) in the area of Venlo (the
Netherlands) and Duisburg (Germany).
• ID and Data Collection for Sustainable Fuels Europe (IDACS)
Initiative by: 15 European member states, coordinated by the Netherlands
Description: This project aims to facilitate the promotion of cross-border use of infrastructure for
alternative fuels such as recharging stations and hydrogen stations, on the one hand by providing
unique identification codes for this infrastructure and on the other by systematically collecting
statistical and dynamic data from the infrastructure (including locations, availability, prices).
• H2 Energy: Hydrogen Ecosystem Truck Case in Switzerland
Initiative by: H2 Energy
Description: H2 Energy AG Switzerland is working on establishing a sustainable hydrogen
economy in Switzerland. Through many years of experience with hydrogen technologies H2
Energy is specialized in projects involving renewable hydrogen and its applications. This particular
project is focused on the mapping of the hydrogen ecosystem of trucks in Switzerland and
identifying its current challenges and possibilities. The case gives an overview of the current status
and cost reduction potential through H2 Trucks and identifies the learnings from Switzerland for
HRS operators.

24
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International Transport Forum: Mapping standards for low- and zero-emission electric heavy-duty vehicles (2020)
Eglm.eu (2021)

Exploring zero-emission truck transport along the Rhine-Alpine Corridor

28

• Protocol for heavy-duty hydrogen refuelling (PRHYDE)
Initiative by: FCH2 JU
Description: PRHYDE is a European based project, funded by the FCH2 JU under the Horizon
2020 programme, looking at the current and future developments needed for refuelling medium
and heavy-duty hydrogen electric vehicles, predominantly road vehicles, but also other
applications such as rail and maritime. The project aims to investigate refuelling protocol
requirements, and provide data for compressed (gaseous) hydrogen refuelling protocols
developed for the 35, 50 and 70 MPa nominal working pressures, that is anticipated to help
facilitate the future standardisation of fuelling protocols for medium and heavy-duty vehicles.
One of the goals is the development of high-flow protocols in order to facilitate the refuelling of
long-haul hydrogen electric trucks in under 15 minutes. Currently, there are no high-performance
standards for heavy-duty tank sizes yet.26
• High speed electric mobility across Europe
Initiative by: Transport Research and Innovation Monitoring and Information System (TRIMIS)
Description: The Action will create a unique and coherent high-speed recharging network across
Europe. 158 ultra-recharging sites will be installing along eight TEN-T Core network corridors,
including the Rhine -Alpine corridor. Each deployed ultra-recharging station will be implemented
in a modular way that will allow convenient upgrade of technologies. The ultra-recharging
stations will enable recharging times of a full 400 km range battery in 20-30 minutes equivalent
to 100 km in 6-8 minutes.
• European Ultra-Charge Roll Out Project – Electric
Initiative by: Transport Research and Innovation Monitoring and Information System (TRIMIS)
Description: European OEMs are investing in a new generation of Battery Electric Vehicles (BEV),
able to drive up to 500 km, significantly increasing the range compared to EVs today. To support
these BEV, the EUROP-E Action will roll out a pan-EU network of 340 High Power Recharging
(Ultra Recharging - UC) stations (future proof up to 350 kW) in 13 EU Member States at an average
distance of 120 km along Core Network Corridors and the Core Network Roads, including the
Rhine – Alpine corridor. The project will focus on highway locations, urgently needed to increase
consumer confidence.
• Logistiek Laden (LoLa)
Initiative by: Enpuls, part of Dutch grid operator Enexis, and knowledge centre ElaadNL (The
Netherlands)
Description: An action plan for a network of recharging infrastructure for heavy-duty battery
electric trucks. It concerns a study into suitable charging locations in order to form a national
charging network, including a cost calculation and the implications for the electricity network.
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• Clean Energy Hubs (CEH)
Initiative by: The Department of Public Works and Water Management from the Ministry of
Infrastructure and Water Management, various provinces and the Port of Rotterdam. The core
group is part of the province of Gelderland. The Department of Public Works and Water
Management manages and updates the location tool.
Description: In this project, the location tool Clean Energy Hubs is delivered. The tool contains
publicly accessible information and can be used to identify and analyse promising locations for a
Clean Energy Hub and support the realisation of a nationwide network.
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Appendix C – Alternative Fuels Infrastructure Regulation (AFIR)
The European Commission is currently working on a proposal for the installation of recharging
infrastructure for light and heavy transport in the European member states, the Alternative Fuels
Infrastructure Regulation (AFIR).27 This proposal currently sets the following targets for electric
recharging infrastructure dedicated to heavy-duty vehicles (Article 4):
1. Member States shall ensure a minimum coverage of publicly accessible recharging points
dedicated to heavy-duty vehicles in their territory. To that end, Member States shall ensure
that
a. along the TEN-T core network, publicly accessible recharging pools dedicated to
heavy-duty vehicles and meeting the following requirements are deployed in each
direction of travel with a maximum distance of 60 km in between them:
i. by 31 December 2025, each recharging pool shall offer a power output of at
least 1400 kW and include at least one recharging station with an individual
power output of at least 350 kW;
ii. by 31 December 2030, each recharging pool shall offer a power output of at
least 3500 kW and include at least two recharging stations with an individual
power output of at least 350 kW;
b. along the TEN-T comprehensive network, publicly accessible recharging pools
dedicated to heavy-duty vehicles and meeting the following requirements are
deployed in each direction of travel with a maximum distance of 100 km in between
them:
i. by 31 December 2030, each recharging pool shall offer a power output of at
least 1400 kW and include at least one recharging station with an individual
power output of at least 350 kW;
ii. by 1 December 2035, each recharging pool shall offer a power output of at
least 3500 kW and include at least two recharging stations with an individual
power output of at least 350 kW;
c. by 31 December 2030, in each safe and secure parking area at least one recharging
station dedicated to heavy-duty vehicles with a power output of at least 100 kW is
installed;
d. by 31 December 2025, in each urban node publicly accessible recharging points
dedicated to heavy-duty vehicles providing an aggregated power output of at least
600 kW are deployed, provided by recharging stations with an individual power
output of at least 150 kW;
e. by 31 December 2030, in each urban node publicly accessible recharging points
dedicated to heavy-duty vehicles providing an aggregated power output of at least
1200 kW are deployed, provided by recharging stations with an individual power
output of at least 150 kW.

27

https://ec.europa.eu/info/sites/default/files/revision_of_the_directive_on_deployment_of_the_alternative_fuels_infrastructure_with_an
nex_0.pdf

Exploring zero-emission truck transport along the Rhine-Alpine Corridor

31

2. Neighbouring Member States shall ensure that the maximum distances referred to in points
(a) and (b) are not exceeded for cross-border sections of the TEN-T core and the TEN-T
comprehensive network.
It also sets the following targets for hydrogen refuelling infrastructure of road vehicles (Article 6):
1. Member States shall ensure that by 31 December 2030 publicly accessible hydrogen refuelling
stations with a minimum capacity of 2 t/day and equipped with at least a 700 bars dispenser
are deployed with a maximum distance of 150 km in between them along the TEN-T core and
the TEN-T comprehensive network. Liquid hydrogen shall be made available at publicly
accessible refuelling stations with a maximum distance of 450 km in between them. They shall
ensure that by 31 December 2030, at least one publicly accessible hydrogen refuelling station
is deployed in each urban node. An analysis on the best location shall be carried out for such
refuelling stations that shall in particular consider the deployment of such stations in
multimodal hubs where also other transport modes could be supplied.
2. Neighbouring Member States shall ensure that the maximum distance referred to is not
exceeded for cross-border sections of the TEN-T core and the TEN-T comprehensive network.
3. The operator of a publicly accessible refuelling station or, where the operator is not the owner,
the owner of that station in accordance with the arrangements between them, shall ensure
that the station is designed to serve light-duty and heavy-duty vehicles. In freight terminals,
operators or owners of these publicly accessible hydrogen refuelling stations shall ensure that
these stations also serve liquid hydrogen.
The proposal also addresses payment requirements for publicly accessible recharging points and
hydrogen refuelling stations (Articles 5 and 7). It states that:
• Operators of publicly accessible fast recharging stations (>50kW) and operators of hydrogen
refuelling stations shall accept electronic payments through terminals and devices used for
payment services, including at least one of the following:
o payment card readers;
o devices with a contactless functionality that is at least able to read payment cards
• Prices charged by operators of publicly accessible recharging points, by mobility service
providers and by operators of hydrogen refuelling stations shall be reasonable, easily and
clearly comparable, transparent and non-discriminatory.
• Mobility service providers shall make available to end users all applicable price information
and no extra charges for cross-border eroaming shall be applied.
• Operators of publicly accessible refuelling stations may provide hydrogen refuelling services
to customers on a contractual basis, including in the name and on behalf of other mobility
service providers.
• Operators of recharging points shall clearly display the ad hoc price and all its components at
all publicly accessible recharging stations operated by them so that these are known to end
users before they initiate a recharging session. At least the following price components, if
applicable at the recharging station, shall be clearly displayed:
o price per session,
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o
o

price per minute,
price per kWh.

Moreover, the proposal also states that operators or owners of publicly accessible recharging and
refuelling points shall ensure the availability of static and dynamic data concerning alternative fuels
infrastructure operated by them and allow accessibility of that data through the National Access
Points at no cost. This comprises data such as:
• geographic location of the recharging or refuelling point,
• operational status,
• availability (in use/ not in use),
• ad hoc price,
• number and type of connectors, type of current (AC/DC) and power output (kW) in case of
recharging points.
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Appendix D – Suitable locations for charging in the Netherlands
To give a more detailed view of the suitable locations for heavy-duty charging stations in the Dutch
part of the Rhine-Alpine corridor the following figures are included based on the ACEA interactive
map.28 Figure 6 gives a general view of the Dutch part of the corridor and the windows that correspond
to the next four figures from west to east (Figure 7, Figure 8 and Figure 9) and finally southwest (Figure
10).

Figure 6: Dutch part of the Rhine-Alpine Corridor with number of identified potential recharging locations

28

ACEA: Interactive map – Electric trucks: long-haul stop locations fit for recharging point deployment in Europe
https://www.acea.auto/figure/interactive-map-electric-trucks-long-haul-stop-locations-fit-for-charging-point-deployment-in-europe/
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Figure 7: Identified stop locations for recharging points along the western part of the A15 in the Netherlands

Figure 8: Identified stop locations for recharging points along the central part of the A15 in the Netherlands
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Figure 9: Identified stop locations for recharging points along the eastern part of the A15 in the Netherlands

Figure 10: Identified stop locations for recharging points along the A16/A59 in the Netherlands
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