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CO, reductions in mobility sector mandatory <&nergy

Emitted CO,-equivalents and targets 2020/30 Development of CO,-equivalents by
for Switzerland (thereof mobility about 30%) emitter 1990-2014
In mill. tons CO,eq In percent

53.7

Buildings -30.5%
Industry -12.7%
Mobility +8.9%

CO, CO, Targets Targets
emissions, emissions, 2020, 2030,
1990 2014 current COPA*
CO, policy

Source: BAFU, 11.07.2016, CO, emissions of revised CO, policy und Kyoto-
protocol, 2. period (2013-2020)
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Secure access to production facilities with zero-emission 1{,}nergy
trucks becomes a competitive advantage
Increasing numbers of regulated low-emission-zones
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Quelle:
http://urbanaccessregulations.eu
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Page 3



Suitability of new technologies can be assessed 1}}nergy
based on five criteria, beside "physics”

Acceptance of
users and

customers

Value add in Criteria to Leverage in the
Europe assess new power sector
technologies
in the
transport

sector
Contribution to Long term
sustainability profitability
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Payload of only one ton for 400km battery electric truck 1}}nergy

Weight calculation for 18/19 ton heavy duty rigid
vehicle with standard platform and drive train

In Percent
100%=19to 100%=19to 100%=18to
Payload 6 | | ]
32% 36%
Battery/ 34% - On May 7, 2017 federal
fuel cell system ' council of Switzerland
allows one additional ton

of payload for electrified
trucks

« Without this decision the
battery truck would
have zero payload left

* Hydrogen with
comparable payload

Engine/gear drive

Chassis/platform

Battery Hydrogen Diesel Page 5



Coop hydrogen system as a blue print for a
renewable fuel-infrastructure

Hydrogen vehicles convert
hydrogen into electricity and
water vapor; on board

electricity then feeds electric
motor; water vapor transitions ~
into rain and feeds the run-of-
the-river-plant

Coop hydrogen
refueling station
offers hydrogen to it's
customers

(Cknergy

Run-of-the-river-plant
delivers renewable electricity

H2 Energy’s electrolyser
transforms water and
renewable energy into
hydrogen

H2 Energy’s hydrogen trailer
stores and delivers hydrogen
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Coop is in the position to solve
chicken and egg dilemma on its own

Symbolic for fuel cell drive
trains (heavy duty trucks)

L)

[O0—o0—10-

Coop car fleet
Coop light duty trucks
Coop heavy duty trucks

or

Who was or
will be first?

CEnergy

Symbolic for hydrogen
refueling stations

233 Pronto gas stations

Gas stations system and
engineering skills

Other locations Page 7



Rule of thumb for successful scaling up 1{,}nergy

Trucks/busses to HRS - 10:1

Number of Number of HRS (Hydrogen Refueling Station)
Trucks/Busses (H,
users)
A 7\
40 Trucks

4 HRS
Busses

» Profitability achieved as soon as 10
trucks or busses regularly refuel at the

station
30 Trucks

3 HRS
Busses » Basis: today’s cost structure; already
after the second HRS substantial cost
savings can be achieved
20 Trucks 2 HRS .
Busses » Further potentials
— Revenues by passenger cars
— Retail revenues shop
10 Trucks 1 HRS — Busses
Busses .
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Similar TCO like with Diesel engines for fuel-cell truck <&nergy
operators in Switzerland
Exemption of LSVA as “Lenkungsabgabe”

TCO of Swiss truck operators Technology developments and lower
unit cost and therefore TCO for the
future

100%=TCO; 100%=+/-
(today) 100% of Projected cost reduction for fuel
TCO, cell system, in percent

5%
Road tax* 100%
Mainten.
Depr. 3%

Overhead

Wages Cost Ievgl for
30-35% combustion
/ engine
Fuel
1]
Diesel Hydrogen Today in 3-5 years <10 years

* Including insurance and interests, exemption of LSVA
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Functioning H, Energy hydrogen production plant, ‘&nergy
Coop HRS and fuel cell truck

Coop HRS with H, Energy H, Energy electrolyzer and Coop fuel cell truck and
Trailer in the background trailer refilling station cars
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Profitable business modell for all industry players

Players of

hydrogen cycle

Car operators

Refilling station
operators

Energy and
hydrogen
producers

Truck operators

Other players

H, fuel cost (without CO,!)
equal costs for fossil fuels

H, is the only non-fossil
and profitable fuel for
station operators

Control energy with H,

Comparable TCO to diesel
drive trains

Regular margin business
e Craft
 Truck manufacturer etc.

CEnergy

No subsidies

needed

No subsidies
needed

No subsidies
needed

No subsidies
needed

No subsidies

needed




More than one sustainable fuel is needed but there exists 1&nergy
limits of the ,,physics"™

H2-driven electric-vehicles FCEV

Battery driven electric-vehicles BEV

High payloads and high autonomy
are not in the capacity area of BEV

High payload and
high consumption
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Besten Dank fur Ihre
Aufmerksamkeit!

Kontakt:
info@h2energy.ch



World wide innovation: Coop 34t truck with trailer
Potential to fully substitute diesel drive trains

Fuel cell system 100kW

H2 dispenser
350 bar high flow
Left to cabin

Chassis
MAN TGS

H2 refilling system
7 x4.93 = 34.5 kgH2 gross =
pay load 31 kg H2

Electric engine
Synchronic engine 250KW
constant, Allison 4 gear
automatic

Electric plug-in

Left side, 2 x 22kW charging
performance, plug: 63A,
400VAC, only on weekends

Otoloe'“"

Battery Composition
Total 120kWh (2x60 kWh), left Load volume: 30 transport units
and right in front of back axes (normally 33)

Cooling system
Underneath, right, electric
supply of trailer cooling system
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Why availability of hydrogen trucks and/or buses ‘&nergy
is so vital to successfully establish HRS networks

30-50x more
hydrogen p.a.

Optimized

utilization of
infrastructure

Less expensive
technology

5’000-7'000 kg per truck and year

Introduction easier
Less HRS points needed (tours)
Filling cycles can be steered

35 MPa

Easier to compensate non
available filling station

Educated professional drivers

130-170 kg per car and year

Point-to-point routes need more
HRS points

Filling cycles with peaks

70 MPa
Stable and easy to use technology
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