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The NRW region — some key facts

Area 34,082 km?2
Mremen

Population 18.1 million

Hanover
®

; @Berlin

Potsdam

Population density 530/km?2

Magdeburg

Nordrhein-Westfalen

®Disseldorf

GDP 481 bn €
Gainfully employed 8.3 million

®\\iesbaden

Exports 132 billion €
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The Fuel Cell and Hydrogen Network Nordrhein-Westfalen (NRW)
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KNBW NRW — Overview Industry Activities

Approx. 210 Companies

Balance of
Plants

Fuel Cell
Applications

Hydrogen Technologies
(Reformer, Storage,
Sensors, Safety etc.)

Technical
Consultants

Stack-
Components

Utilities

H2-
Suppliers

Others

(Agencies etc.)

Status: 06/2006
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NRW — Project Funding by the State Government
Early Deployment Projects
FC Application Development 19
Component Development 15
Infrastructure Solutions 15
TOTAL 49
R & D Projects
Material Development 5
Local Electrochemistry, Analytics 3
Fuel Cell Design 4
TOTAL 12
since 04/2000
Total Budget ~ 115 mill. € NRW funding ~ 60 mill. €
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NRW — FIFA WM 2006 in NRW with Hydrogen and Fuel Cell Technology

250 W Cargobike
(Masterflex)

250 W Phone
ot ﬁvl (IdaTech GmbH)

10 kW Fuel Cell Shuttle | .
(Hydrogenlcs)
L=

7l 250 W Web Terminal
(IdaTech GmbH)

5 kW UPS System
(Rittal, AEG)

H2Trail Mobile Filling Station
(Linde Gas)
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NRW — Project Examples

Low floor midi bus (length 5,30 m, width 2,10 m)

Passenger capacity (9 seats, 12 — 16 standing)

Maximum speed 33 km/h (by law), autonomy 250 km

10 kW PEFC, hybrid technology, hydrogen storage @ 200 bar
First prototype on the road since July 8" 2005

TUV certification End of November 2006
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NRW — Project Examples

. Flexible light duty vehicle including innovative propulsion
. Numerous possible designs depending on application
. Electronic transmission incl. generator (no chain)
. No certification required (due to new EC regulation for bicycles)
. 250 W FC system for propulsion, lighting, cooling, power ...
. Bike already on the road during FIFA World Cup 2006
by German T-COM for stadium service
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NRW — Project Examples

Development of hybrid (FC/battery) propulsion for industrial trucks

ldentification of the most suitable battery technology for the different

vehicle classes with their corresponding load and drive profiles
Project partner: ‘SHOPPECKE Lidte =i E2M
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NRW — Project Examples

Development of Mobile Hydrogen Refueller

. Independent supply for CGH2 and LH2 test fleets
. Low required space, fast filling

. Use of innovative components

Project partner: NRW, Linde TUV-Sued
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NRW — Project Examples

Development of independent power supply for IT applications

250 W Fuel Cell System

200 hours operation time (full power)

Use of innovative energy saving components
20 systems already in place

Partner:
Rittal

I[datech GmbH

T-COM




HYCHAIN MINITRANS - OVERVIEW

Rhoéne-Alpes
FRANCE

Emscher -Lippe
GERMANY

Emilia Romagna
ITALY

Fuel cell
Wheelchairs

— Fuel cell
scooters

— Hybrid
minibuses

7

Fuel Cell
B0 portable Hydrogen
generator infrastructure

Fuel cell
utility cars
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Fuel cell
Tricycles

CHAIN

hydrogenchallenge
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18t World Hydrogen Energy Conference 2010
in Essen, Germany, May 16 - 21, 2010

Under the auspices of: Organized by:

.

International Association for Hydrogen Energy

Hydrogen Energy

At Home in North Rhine - Westphalia,
Innovating Germany,
Host of the Energy World Deutscher Wasserstoff-Verband
- MHwiba
Koordinationsstelle der
Wasserstoff-Initiative Bayern

" 4 .
< EHA

Forschungszentrum Jilich

in der Helmholtz-Gesellschaft EURDPEAN HYDROUGEM@ESSOCIHTION

|

www.18whec2010.de info@18whec2010.de
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NRW Contribution to the German National Innovation Programme H2 and FC

Phase 1
(01/07 — 12/08)

Phase 2
(01/09 — 12/11)

Phase 3
(02/12 — 12/17)

Part 6
Integration of the NRW-Activities into the National and International Context
(National Program, HFP, IPHE, ...)

Part 5
Part 4 Introduction of Components
Long-term F&E-Tasks for the Mass-Market

foo e . Market Launch
Short-term Market Preparation (ApnaInapauiiiie
F&E-Tasks for up-coming Products P g

Part 1

Market Launch

Market Preparation
b Current Products

for current Products
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NRW Contribution to the German National Innovation Programme H2 and FC

Phase 1
(01/07 — 12/08)

Phase 2

(01/09 — 12/11)

Phase 3
(02/12 — 12/17)

Integration of the NR

Part 6

(N

Par
Long-term

Part 2
Short-term
F&E-Tasks

Part 1

Market Preparation
for current Products

8 Subprojects

PART 1:

for validation of current development under every-day-conditions
(e.g. material handling, small traction, UPS and back-up power)

Total Budget:

Examples:

23, 8 Mio. €

UPS (300 units)

2007

2008

2009

2010

2011
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NRW Contribution to the German National Innovation Programme H2 and FC

Phase 1

| Dhacn 2 |

Dhacn 2

(01/07 — 12/08)

PART 2:

2007

12 Subprojects
for further applications, installation of production lines and
Integration of the Nf development and standardization of BoP components s
_ Total Budget: 17,4 Mio. € :
Examples: s
“tert
Part 2 f
' Short-term Mini MEGA FC Hybrid !
F&E-Tasks Serial manufacturing DMFEC (1,5- 2 kW) 3
N I .
: Part 1 :
Market Preparation CMarkett FI)_au dncrl
s for current Products ntlhal ittt [
z x [ .I
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Total Budget:

PART 3:

6 Subprojects
for validation of current development under every-day-conditions
(small traction, UPS and back-up power)

27,5 Mio. €

nal Innovation Programme H2 and FC

/11)

Phase 3
(02/12 — 12/17)

Examples: . . :
P National and International Context s
~P, IPHE, ...)
FC LUV = .
50 units in 2008 50 Units in 2007 Part 5 ;
Introduction of Components
for the Mass-Market s
: Part 2 Part 3
: Short-term Market Preparation U -'\gsrrL(?r: Lﬁ?ggﬂ il
F&E-Tasks for up-coming Products P g 3
Part 1
Market Preparation CMarkett FI)_au dncrl
C for current Products ittt [
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NRW Contribution to the German National Innovation Programme H2 and FC

Phase 1
(01/07 — 12/08)

Phase 2
(01/09 — 12/11)

Phase 3
(02/12 — 12/17)

IN TOTAL:

35 subprojects from NRW partners

about 60 partners involved from all over Germany

total Budget 100 Mio. € within the next five years

Funding from Federal Government and NRW
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pduction of Components

Part 2
Short-term Market Preparation U ng*ﬁ: Llilscr)lgl?cts
F&E-Tasks for up-coming Products P g

Part 1

Market Preparation
for current Products

Market Launch
Current Products
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