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»Hydrogen is the simplest, lightest and most abundant
element in the universe

» high energy density

» less flammable than gasoline

» non-toxic

» hydrogen combustion produces only water

» secondary energy carrier .... It can be produced from
different energy sources
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The costs per km driven C,, are calculated as:

IC -« C

Cim = + Py - Fl =22~ [€/100 km driven]
skm skm

IC...... investment costs [€/car]

(o PRI capital recovery factor

skm.....specific km driven per car per year [km/(car.yr)]

Pf........ fuel price incl. taxes [€/litre]

Coen---Operating and maintenance costs

FIl........ fuel/energy intensity [litre/100 km; kWh/100 km]

A capital recovery factor (a) is the ratio of a constant annuity to the present value of
receiving that annuity for a given length of time. Using an interest rate (z), the capital
recovery factor is: _ (1 n _) o

= ,
(1+z)" -1

n..... the number of annuities received.
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 Costs

 Infrastructure

* Fuel efficiency

« Refuelling time

« Driving range

« Weight of energy storage
« Environmental benefits

A BEV
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advantages
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FCV
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Policy framework

Targets and long-
term vision

Standards,
regulations, Demand creation
coordinated actions

Policy framework

R&D .
) Investment risk

Demonstration mitigation
projects
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v increase the use of renewable energy sources

= sufficient and secure energy supply
= reduction of energy-related greenhouse gas emissions

** how to cope with excess electricity from RES
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Integrating large shares of
renewable electricity

TU

180

160

140

120

100

GW

80 -

60 -

40 -

20

BN Hydro mmSolar W@ Wind esmDemand ==Price

Surplus ele.

/

WIEN
Price of ele.
- 14
,» Demand

v

[

11
16
21

26
31

36
41

46

51

56

61

66

71
76
81
86
91
96
101
106

Hour

111
116
121
126

131

136

141

146
151

156

161
166

10

cent/kWh




nergy
conomics

roup

Hydrogen:

storage and fuel

n=60-70%

Electrolyser

nN=27-38%
n =90% nN=50-60% \
Compressor Combined cycle

Energy supply chains: Storage and/or use of RES for mobility
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v’ ...decarbonisation of the transport sector
v’ ...integration of renewables

v ...enhance energy security

v ...major challenge — cost and infrastructure
v’ ...policy framework

v ...full environmental benefit — green hydrogen
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