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The century of fossil energies

Use of fossil energy sources
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, We should leave the oll,
before it will leave us”

(Fatih Birol, Chief-Economist of
International Energie-Agency, IEA,
8.April 2008)
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Electricity based energy system

o

I& .
@Q‘Q Electricity to fuel (low .fﬁ:imq]_:}

Fuel based energy system =

toclay 2030 2050
20,000
| Legend '
[] Renewable electricity Solyr
:ﬁ 15 000 [ rRenewable heat/ fuel - mnmw“ﬂh
= . o
Pask fssil £ nucka

= B Fossil i nuclear fuel I\ by ozins 1 iJ
_Eq I
= i
:
==
2 40000 |
5 T
= s
= =
: _¢
2 & 000+ g a
< 3

)

Fizssll
nudear fuel

Lurchwei g- Bt lloow-Systermtechinik GmibH, 2008
1940 1950 1960 18T 1950 130 2000 2010 2020 2030 204 2050 2060 2070 2080 2had 2100



ASPSees Hydrogen as secondary energy carrier /ﬂ/DWV

Deutscher Wasserstoff- und
Brennstoffzellen-Verband

n
gusnsnnnl

Electricity Hydrogen

Or: Methanisation
(Sabatier-process)
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Source: KBB UT
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8 Mio. m3 correspond to the biggest German natural gas caverne field
For comparison: Pump storage Goldisthal has a Volume of 12 Mio. m3
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Comparison of volumetric energy density /ﬂ/DWV
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500 MW for 200 hours (100 GWh), 2 cycles per month

Hydrogen
>10 years today .

(adiabatic)
>10 years today
Pumped Hydro -

Depending on location!
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Cost [ €ct/kwWh]

Only costs for storage; the costs for purchase of energy are to be added..
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Consequence:

- Renewable energies need storage-systems for
basic power supply

- Large quantities of energy can be stored only
by means of chemical energy

- Hydrogen makes renewable primary energies
ready for basic power supply
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Fuel Cell vehicle
Mercedes-Benz B-Class Q/DWV
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Electric motor

Essential Facts

Air module

1) Vehicle is constructed,
fabricated and approved
under serial condititions.

2) It was tested by a turn of
125 days around the
world with 30.000km

Start of serial production of
Fuel-Cell cars at Daimler in 2017
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Concept of Honda
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,Phileas-Bus” in Cologne
In daily use in public trafic
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A3PSess H2-Bus NRW - Innovative Fuel Cell Hybrid Buses /
Hybrid fuel cell electric drive technology concept Dwv
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Market segments for battery-
and fuel cell vehicles
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Fuel cell vehicles

hybridised

| Battery-
Vehicles

Plug-in-Vehicles
FC- Vehicles

Compakt Class Medium Class Comfort-Class

class of vehicles

J. Topler Original-Source: Coalition Study
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System Cost

Comparison of system cost
battery-electric vehicle / FC-vehicle {DWV
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TOYOTA

FCEV
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Electricity-
Management

M
<= Hydrogen
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Comparison of CO,-Emissions and f
Ranges of Advanced Propulsion Systems DWV
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|
- 2010
ICE - gasoline?!

| —

ICE - diesel?

Low Emissions and
long range
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Consequence:

Hydrogen

- Introduces renewable energies into mobillity,

- enables electric vehicles to reach long distances

- and makes mobility CO,-free.
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A3PSees- W-t-W with renewable electricity : H, or CNG /ﬂ/DWV

for mobile application of passenger cars in NEDC eI T———
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W-t-W with renewable electricity : H, or CNG
for mobile application of passenger cars in NEDC
(normalized to 1 for final energy at wheel)
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“Optiresource” (Daimler AG)

Kraftstoff

Treffen Sie lhre Wahl

Energiequelle Kraftstoff Fahrzeuge

DAIMLER Dedenbasis: Concawe, Eucar, JCR - WELL40WHEELS Report, Version 2a, Dezamber 2006

Resultate 2010

See:

http://www?2.daimler.com/sustainability/
optiresource/index.html

DAIMLER

Druckwasserstoff

DAIMLER Onsenbasis: Cancaws, Euoar, JOR - WELLAGWHEELS Repext, Version 22, Dezamber 2006

Evear, JOR - WELLASVWMEELS Rapert, Version 22, Desseber 2005

Z DWV
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Liter Banzindquivalent pro 100 km
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* InJune 2012 the German
Ministry of Transport and
Industry partners resolved to
expand the netwok of filling
stations to 50 stations by
2016

« Germany will be the world’s
first country with a basic
supply network

« CEP created the technical
preconditions that are now
being built on

@ BESTEHENDE STANDORTE

”“ \ @ GEPLANTE STANDORTE

Ll



A3PSees CEP & H, Mobility — Expansion of the filling /DWV

station network in Germany
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German States 13
CEP H, Mobility
—
— (accociate CEP partners
] ] North Rhine-Westphalia, ) ] .
,Getting the job Baden-Wrttemberg, »,he big picture
done! “ Hesse and others)
Continuously build-up of H2- promote the expansion Framework requirements
stations, vehicle fleets, of the hydrogen for the economic build-up
standards infrastructure of a nationwide

H,-Infrastructure

Nationwide H,-Infrastructure
In Germany. Standardised,
safe, comfortable
fuelling!
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(after Charlie Hargroves, Brishane, Australia)
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* The laws of nature and the laws of mankind
(especially those of a completely free
economy) are not in harmony.

* |tis not to be expected, that the laws of
nature will adapt to those of mankind.

« Mankind can only survive, when it fits in with
the laws of nature and does not affect the
oecological system as a whole or in any of its
parts

 The future will be ethic or it will not be!
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Thank you very much for your attention!

And see us occasionally at
www.dwv-info.de! ﬁwv
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Which are the questions
| can answer at first?

Johannes Topler - Jochen Lehmann

Editors

Hydrogen
and Fuel
Cell

Technologies and Market Perspective
|

For further details would like to
inform you about this book
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