Clean Energy Partnership CEP
Strong partners engineering a zero emissions
future

A lighthouse project within the National Hydrogen and Fuel Cell Technology
Innovation Program (NIP)

Dr. Vera Ingunn Moe, Speaker CEP, New Energy Statoil
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CEP — Strong partners from all industrial

sectors

The German federal Government

Energy and Technology:
Linde

Shell Hydrogen

Statoil

TOTAL

Vattenfall Europe

Car manufacturers:
BMW

Daimler

Ford

GM/Opel
Volkswagen

Public transport:
Berliner Verkehrs Gesellschaft BVG
Hamburger Hochbahn HVV
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National Innovation Programme: Hydrogen and
Fuel Cell Technology and electric drive vehicles

Market preparation:

« 200 M public funding focus R&D
Federal Ministry of Economics

« 500 M public funding focus H,- demo
Federal Ministry of Transport, Building

®
and Urban Affairs
« 500 M public funding focus H, and
electric drive vehicles

Federal Ministry of Transport, Building
and Urban Affairs

« 1.200 M private contribution
« 2400 M total budget
« 2007-2016




CEP 2003 — 2007
Technology wise one of the most versatile
hydrogen projects in Europe

More than 400.000 driven kilometres with hydrogen
More than 3000 hydrogen fillings

Two new partners
Sustainable increase of existing stations and cars

Technology development e.g. introduction of a fully
automatic LH2 automotive fuelling system




Why Clean Energy Partnership and
Hydrogen Technology ...

Economy
Creation
of new
jobs

Germany as a
place for business Everyday life

and innovation Environment

Ensuring a low- /
Zero-emission
energy supply
Ensuring clean

J Ensuring
mobility

hydrogen from
diverse energy
sources

Being extremely
flexible




Creating new jobs
Automotive and refuelling technology




Most suppliers of a hydrogen fuelling
station are small and medium sized

enterprises

>10.000
employees

1.000 - 10.000
employees

<100

employees
More than 75% of the suppliers
of the hydrogen fuelling station
are high tech small and medium
sized enterprises

100-1.000

employees




Why Clean Energy Partnership and
hydrogen technology ...

Economy
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Environment
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J Ensuring
mobility
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Enhancing Germany as a centre of business and
innovation

Compressed to 460 bar

= B

Dry piston compression Automotive fuelling system




Why Clean Energy Partnership and
hydrogen technology ...

Economy
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Sustainable hydrogen production and new
Infrastructure in phase Il and lli
With hydrogen, sustainable electric mobility becomes a real possibility

Hydrogen from
electrolysis in Berlin,
Holzmarktstrasse
Hydrogen from
electrolysis in
Hamburg, HafenCity

Hydrogen with
electrolysis from wind
power at Stolpe

Hydrogen supply from
wind power plant for
Heerstrasse in Berlin




New and planned infrastructure of the CEP
In Berlin ... and in Hamburg

BERLIN
» Spandau— TOTAL

* Holzmarktstrasse —
TOTAL/StatoilHydro/

Linde . O

* |In the South of Berlin —
Shell

 Heidestrasse — TOTAL .

» Additional locations of
Total

HAMBURG
» Hafencity — Vattenfall

» Additional locations of
Shell und Total .




Why Clean Energy Partnership and
hydrogen technology ...

Economy
Creation
of new
jobs
Enhancing
Germany as a Everyday life
place for business Environment

and innovation

Ensuring a low- /
zero-emission
energy supply

Ensuring
clean

mobility

Ensuring
ydrogen from
diverse energy
sources

Being extremely
flexible




Ensure clean mobility
New cars and more cars

Planned cars for

phase Il:

GM Opel HydroGen4
BMW Hydrogen7

Ford Focus Fuel Cell
Daimler B-Class F-Cell
VW Tiguan HyMotion3




Why Clean Energy Partnership and
hydrogen technology ...

Economy
Creation
of new
jobs
Enhance Germany
as a place for Everyday life

business and
innovation

Environment

Ensuring a low- /
zero-emission
energy supply
Ensuring

I Ensuring
clean mobility,

hydrogen from
diverse energy
sources

Being extremely
flexible




Diversity of hydrogen production

Wind Power

Natural Gas Lignocellulosic
Biomass 3

Electrolysis

Electrolysis




Why Clean Energy Partnership and
hydrogen technology ...

Economy
Creation
of new
jobs
Enhance Germany

as a place for
business and
innovation

Ensuring a low- /
Zero-emission

energy supply

Environment

clean mobility

Everyday life

Ensuring
hydrogen fro
diverse energ

sources

Being extremely
flexible




10 GM/Opel HydroGen4 as part of CEP in Berlin
9 cars entrusted to diversified leading companies

ADAC, Allianz, Bild,

Coca Cola, Hilton, Linde,
Schindler, Total und Veolia
are driving HydroGen4 on
a daily basis

Fully equipped Service
facility at regular Opel
dealer

Gain experience from
“real world” driving

Get customer feedback
on vehicle and refueling

80 000km driven in 10
months

Drivers are all enthusiastic!




Technology challenges

Efficient hydrogen production technologies
Infrastructure build-up

Available cars at reasonable prices

Efficient, cheap and light storage of hydrogen

Measurement of hydrogen sufficient for sales
and taxation

Cost efficient infrastructure and operation of
fuelling stations




Challenges in international politics

 Consensus on EU- and
global level regarding
frame conditions, rules,
regulations and
authorizations

 Legislation for
hydrogen distribution
and the operation of
hydrogen fuelling
stations and vehicles




BMW Group
BVG

DAIMLER

Ford

GM/OPEL
HOCHBAHN
Linde

Shell Hydrogen
Statoll

TOTAL

Vattenfall Europe
VOLKSWAGEN AG




