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HYDROGEN DEEP DIVE

PART 1 - HYDROGEN STRATEGY EUROPE

THIEBAULT PAQUET
Vice President Hydrogen Factory Europe (H2FE), Toyota Motor Europe

Good afternoon everyone.

As mentioned by Nakata-san in the plenary session,

Toyota in Japan has created a specific new business unit focussing on hydrogen.
In Europe we are establishing a similar entity, Hydrogen Factory Europe,

to bring development, assembly, sales & marketing together.

In Europe, Toyota is targeting a carbon-neutral society by 2040,

10 years ahead of global Toyota.

And hydrogen will be part of the decarbonisation.

We expect Europe to become one of the world-leading regions for hydrogen development.

Today, the European Union is showing long term confidence in hydrogen, in three

directions:

Firstly, Europe is investing 45 billion Euro from the Green Deal by 2027
Secondly, a clear hydrogen production roadmap was made,

which will ensure that by 2030,

10 million tons of hydrogen will be produced locally every year,
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with another 10 million tons to be imported.
And thirdly, concrete regulation has been recently confirmed:

The Renewable Energy Directive (or RED Ill), requires that 42% of all hydrogen used in

industry by 2030 must be green, from renewable sources.

This percentage will increase to 60% by 2035.

<CLICK>

On the infrastructure side, the AFIR (or alternative fuel and infrastructure regulation),
will make H2 stations mandatory along TEN-T corridors by 2030.

This represents 700bar H2 stations with 1ton/day, every 200km and in urban nodes.

<CLICK>

Europe is confident, and so are we at Toyota.

With the recent launch of the Toyota Crown Sedan in Japan and China,
we add another FCEV to our hydrogen portfolio,

next to our 2" generation Mirai.

Fuel cell passenger cars offer a zero-emission alternative

with longer range and quick refuelling

As H2 is lighter, Fuel cell light-duty vehicles can have higher payloads.

Therefore, we will continue to develop fuel cell passenger cars and LDVs
and Timothy will elaborate hereafter on what can be possible in the future,

as demonstrated by our Hilux FCEV prototype.

To support the expansion of a viable hydrogen infrastructure throughout Europe,
we have also broadened our focus towards heavy-duty transport.

Concretely, today we offer our fuel cell modules to several partners,
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You are well aware of the H2CityGold fuel cell bus of our partner CaetanoBus in Portugal.
They are leading the sales of hydrogen-powered electric buses in Europe

with a market share of 32% in the first half of 2023

with hydrogen buses delivered to Germany, France, Spain and Portugal

And last month we have announced that GCK will convert diesel coaches

to zero-emission hydrogen ones, by integrating Toyota fuel cell modules.

These coaches will be used as part of the Toyota guest programme during Paris 2024.
EODev in France is using our fuel cell modules in their generators,

as well as for range extenders in boats, like Ephyra and Fountaine-Pajot.

This young start-up is expanding quickly in Europe and even overseas

with an assembly and distribution contract for their GEH2 with Toyota Australia.

Also on the marine side, we recently signed a new supply agreement with Corvus from

Norway, for future marine applications,

Their Pelican Fuel Cell system will use 4 Toyota Fuel Cell modules.

This year we have also entered the very important truck market:

Our fuel cells modules will be used in heavy-duty hydrogen-powered trucks

made by the French company Hyliko.

And we are also integrating our modules into VDL trucks,

you may have seen one of them outside upon your arrival here.

These VDL trucks will contribute to decarbonising our own logistic operations in Europe.
This project shows that hydrogen fuel cell trucks can already operate today,

with the existing hydrogen infrastructure.

And therefore, we continue working towards the next generation fuel cell technology.
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The first generation started in 2015, followed by second gen in 2020,
Serving not only vehicles but also fuel cell modules.

The third generation is expected to trigger the turning point for increased volume.

We aim to deliver industry-leading performance, ready for sales in 2026.
In vehicles, we expect to improve the cruising range by 20%

and predict the next-generation system to achieve a 37% cost reduction
through technological progress, volume efficiency, and localisation.
Furthermore, in collaboration with partners,

if we can achieve a volume of 200k units in 2030,

we will be able to reduce the cost by 50%

We are also working on the development of scalable fuel cell stacks,
complex shape tanks and new H2 storage technology,

like liquid hydrogen tanks for large commercial vehicles.

In conclusion, we have confidence in hydrogen,

We are looking into more vehicles and applications, and learning by testing,
With partners who share the same approach, or in our own network.

And as a great example, one of our icons — the Toyota Hilux —

is adopting hydrogen technology.

Thank you for your attention, let me now hand over to Timothy.—



~ PROTECTED Ei{%& 5+ i

PART 2 — HILUX FCEV PROTOTYPE

Timothy D'Herde

Head of Powertrain 2 & Technical Head of Fuel Cell vehicle projects, TME

Thank you very much Thiebault, and yes, let me explain more about this hydrogen powered
brand icon,

the prototype fuel cell Hilux that we have developed.
We are very excited to be able to show this prototype and powertrain lay-out to you today.

It has been a busy time for the development team as the idea to develop a fuel cell Hilux
was only born in the middle of 2021.

At the early stage of the project, it was crucial to grasp first-hand about how pick-up
vehicles are used and what are the customers’ pain points in their journey towards carbon
neutrality.

Based on our discussions with these customers, the main differentiator of an FCEV pick-up
truck versus other zero emission solutions, was decided to be the driving range and quick
refuelling time, as well as the high payload and towing performance.

The project officially started on 15 July 2022.
And already earlier this year, in summer, we started test driving the first prototype vehicles.

This short development cycle was possible thanks to a consortium of engineering partners,
supported by UK funding through Advanced Propulsion Centre, and with the support from
Toyota centres from all over the world.

After the design phase was kicked-off in mid ‘22, we could freeze the proto design already
after six months, in Jan ‘23, thanks to the use of advanced development techniques.

Performance simulation and computer engineering tools were extensively used during the
development phase to minimize the lead-time and reach a high level of design maturity
already by the prototype design freeze timing.

The newly developed proto parts were ‘simultaneous engineered’ with suppliers based in
EU and the UK.

These suppliers were involved from the start of the design phase to feed-back their
production requirements into the base design.

Together with our in-house rapid prototype making capability for some specific parts, this
contributed to a short lead-time for the prototype parts manufacturing.

We could start the actual prototype vehicle build at our manufacturing plant based in the UK
in June this year.

Our TMUK plant has a long-standing experience with the production of electrified vehicles.
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Very soon after the first proto vehicles were finished, we will build 10 in total,

the test drives started which kicked off an intensive evaluation program. This includes
vehicle performance testing as well as durability confirmation using 4-poster bench testing
to simulate input generated by harsh driving.

Additionally, driving on test track representing all kind of road conditions has confirmed the
expected behaviour of the prototypes.

The full evaluation is forecasted to be completed by the end of this year.

And based on the high interest received from the market as a result of our static reveal
event,

we are planning dynamic demonstrations and test drives for potential customers in the
course of next year.

In terms of vehicle specifications, the 2" generation fuel cell technology from the current
Mirai was carried over to be combined with the Hilux, which is a body on frame vehicle.

The polymer electrolyte fuel cell stack contains 330 cells, delivering a max output of 128kWV.

Three hydrogen tanks of each 2.6kg have been mounted in-between the ladder frame,
resulting in a total of 7.8kg H2.

The 134kW & 300Nm e-motor is mounted at the back.

The hybrid battery in this first proto-type vehicle is positioned in the load bay, not to
jeopardize space in the passenger compartment,

a preference made for this ‘extra cab’ type proto-vehicle by potential customers.

Now, together with the following animation, | would like to dive into bit more details about
the key components in this fuel cell prototype and how we have packaged them.

Here you can see all the key systems of the fuel cell powertrain.

On this view, there is a close-up of the under-hood compartment with the fuel cell system,
that is mounted onto the chassis ladder fame and the PCU is also positioned here.

As well, the air intake system and the cooling heat exchangers are packaged in the under-
hood compartment.

It was a great challenge to position all these components in the limited available space,
considering the required cooling as well as the vehicle performance during crash event.

In the next view, you can see the hydrogen interface for the refuelling.

And also the tank protection structure is shown, protecting the tanks from impact in order to
prevent any damage.

The sub-assembly of the 3 tanks is shown here.
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This sub-assembly is then mounted to the chassis ladder frame.

As explained before, for this prototype, we have positioned the battery in an enclosed area
in the load-bay of the Hilux.

All these key systems, can be seen on the powertrain stand here,

We will be happy to welcome you here at the front to check them out after a round of Q&A.



