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Car of the future ?

A Driving performances as today

A Zero-emissions

A Independent of fossil fuels

A Fuelling/charging in maximum " -
5 minutes P\N.

A Autonomy > 500km

A Economically feasible

Does the hydrogen vehicle correspond to these specifications ?
May be apart from the cost/affordability, we could say yes.
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Powertrain map in future mobility

FCHV

Vehicle size

\"\
)L

Larfoe "

Delivery trucks

Driving distance

Gasoline, diesel, bio-fuels, compressed
natural gas, gas to liquids, Hyd rogen
coal to liquids, etc.
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Issues for fuel cell vehicles

. Customer awareness hydrogen is clean & safe
. Usage challenges
Infrastructure
Recycling

. Cost

. Cold weather
Range

No A wWNBR
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Hydrogen is clean

H, is a very interesting and special product
ANon toxic
ANon-irritant
AOdour-less
ANon- corrosive

No-to-very low emissions

AlIf H, is generated by renewable source (solar/wind), it is a carbon
free fuel (Green or Blue H)

Alf H, is generated by fossil fuels, FC still emits less CQhan
Diesel/Gasoline ICE
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Hydrogen is safe

As fossil fuel, H, carries a lot of energy so precautions are needed:

H, may burn (rarely explode) when mixed with air in certain
proportions

4%

The buoyancy and lateral diffusivity of H, is really high, so in case of leak
H, will disperse very quickly (unlike a cloud of gasoline vapour)

In the unlikely event of a leak the FC Vehicle has several H , SENSORS
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Usage issues

PRIMARY FUEL TYPE / POWER SOURCE

PETROL /
DIESEL

ELECTRIC
(battery & plug-in)

LPG/LNG/CNG
(and all other
flammable gas)

BIOFUEL
(including Bio Ethanol
& Bio Diesel)

w
o PETROL / DIESEL / x J
w
i
w ELECTRIC
E 8 (battery & plug-in) x /
X o
% i LPG / LNG / CNG X
oS (and all other flammable gas)
22
Qs BIOFUEL
w (including Bio Ethanol & \/
» Bio Diesel)
Key
| single fuelled vehicle EURO
v Acceptable for transport TUN N EL
X Prohibited for transport
COMM/0151/2
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Infrastructure i alternative fuels today

EV, H,, CNG & ES85 infrastructures are installed across Europe

_ @EV
.Car rechargmg Status: August 2-013 @ Hydrogen
infrastructure In Operation @ CNG
EV 16,000 OE85
H, 77
CNG 2,831 1
E85 3,567 n
For ref: 131,000 petrol stations f:/ '
S4B Bt
These stations are public, 4“;{
except in the case of H.,, N ol
where public and private are ,;x .;
shown N

Source : TME internal
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Infrastructure T market potential

To I I

European H, Stations : 77
Key Countries : D (33), UK (13), Nordic (10)
Information Available for Users:

Location,

type of hydrogen | liquid / compressed,

public / private, plant storage capacity

Distribution

: not homogenous

weeks, average
capacity)

EU UK | Germany | Nordics
% Public 55 75 53 89
Average Storage / kg | 190 25 410 145
Market Potential
(1 refuel every 2
weeks, assume 200 kg46’200 7,800 | 19,800 6,000
capacity)
Market Potential
(Lrefuelevery2 43890 | 975 | 40,590 | 1,650

Source: http://mww.netinform.net/h2/H2Stations/Default.aspx

i
I_"H.-'\-

=z,
= |ih_ﬂ
' 1

TOYOTA



10

Infrastructure i Clean Transport Package

A End 2020 for Member States with
existing infrastructure

A End 2030 for Member States
without existing infrastructure

Every 200 km on core networks
Recommend 1 station/250,000
inhabitants

Pressure : 700 bar

Hydrogen purity@ISO 14687 -2
=> new std@2015

A Hydrogen refuelling equipment
@SAEJ2601 => new std@2015

To o o o

TOYOTA



Infrastructure i distribution

A European Commission : max. 300 km
between stations
A ACEA Recommendation: max. 200 km

Mesh Calculation

CPT* | ACEA*| Current
EU 140 293 77
UK 10 22 13
Germany 10 22 33
Nordics 55 147 10
NL 1 3 2
Highway Calculation
Highway / km CPT ACEA
EU 61500 205 308
UK 3497 12 17
Germany 12845 43 64
Nordics 29424 98 147
NL 2631 9 13

Length of

300 km

leach square = ¢

* TME calculation based on mesh evaluation & highway total i gives minimum number required

11
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Hydrogen - advantages

Zero emissions

Energy diversification

Zero CQ emissions
Hydrogen can be produced during driving
from various primary

energy sources
Performance

BTGl e EeEE Practical cruising range
gp S (over 500 km)

Smooth and quiet operation Refueling time (three minutes)

Smooth start and good Fuel cell start-up below freezing
acceleration at low and (-30°C)

medium speeds

Large power supply capability for
emergencies

Power supply capabilities are 4 5 times that of an
EV, and can supply power to an average household
for more than a week
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Well-to-wheel thermal efficiency

- Vehicle Total
Fuel efficiency - .
e EHICIENCY efficiency
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t echnol
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Using hybrid technology for PHEV, EV and FCHV

PHEV
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