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International Centre for
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M ISS | O N The International Centre for Hydrogen Energy
Technologies is a UNIDO project with the mission

of demonstrating viable implementations of
hydrogen energy technologies and facilitating

UNIDO-ICHET their widespread use in developing countries.
Istanbul, Turkey By stimulating appropriate applications, ICHET
www.unido-ichet.org will thus act as a bridge to help span the gaps

that exist between the developed and developing
countries in the areas of both research and
development efforts, and energy supply and
demand.
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1 Why hydrogen? o
H T
1.008 = Hydrogen complements renewable energy

and electricity
* Energy storage
 Transportation fuel
 Fuel cells

m Hydrogen allows full autonomy

m Hydrogen is clean




Hydrogen Role in Integrated Energy Systems
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Transition to Renewable Energy

B
Individual hydrogen energy technologies, including fuel cells,

do not make much sense if considered outside the context
of the entire energy system!

m Transition will take many years

® Need to start somewhere
Hydrogen is along term solution to the long term energy and
environment related problems. If we do non start acting now
hydrogen will always remain a long term solution.
Time for action is now! ) shell Hydrogen

® \We must concentrate on technologies/applications

that do make sense now!
O (islands, remote areas/settlements/buildings, developing countries)




o Hydrogen Islands Initiative
I

Islands — ideal polygons for demonstration

of hydrogen energy technologies
and entire hydrogen economy

= = Supply and price of conventional energy
' m Renewable energy sources

-~ m Scale

m Energy autonomy

= Pristine environment

s Example of Iceland, Hawaii ...

s Other demonstration projects on islands
| = Thousands of islands worldwide —
thousands of opportunities




S Hydrogen Islands Initiative
| ——

Objective: Have more H2 installations on
the islands all over the world

® Island communities
® Equipment suppliers
® Money
- investors (energy service providers, tourism,
venture capital, banks)
- governments, and intergovernmental
organizatons




o International Pilot Projects
I

H2 Islands GEF proposal

m [echnology Transfer framework

s 6.445 M $US total budget
> 3.5 M $US own funding

» 2.945 M $US GEF funding
= 2 installations

» Bozcaada, Turkey

» Aitutaki, Cook Islands
m O project components

INDICATIVE CALENDAR

Milestones

Expected Dates

Work Program (for FSP)

September 2009

CEO Endorsement/Approval

April 2010

GEF Agency Approval

May 2010

Implementation Start

June 2010

Mid-term Evaluation

June 2011

Project Closing Date

June 2012

» Bozcaada installation (Deployment of technologies)

>
>
>
>

Project Management

Aitutaki installation (Deployment of technologies)
Transfer of Technologies (Sharing and adaptation of expertise)
Diffusion of Technologies (Networking, training and dissemination)

PIF Proposal has been reviewed and approved by the CEO
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Bozcaada




llot Projects Iin Turke

Bozcaada H2 island




Pilot Projects in Turkey
I

Bozcaada H2 island

= 1.8 M $US total budget

m Full support from local community

m Governor’s building and plot of land to
host 1st phase of project

= Aim is to create:
» State-of-the-art installation for testing of
H2&RES systems for R&D and education
» Permanent jobs on the island
» Tourist attraction




Pilot Projects in Turkey
I

Bozcaada H2 island
Electricity production through RES:
m 20 KW PV panels + 30 kW Wind turbine

Hydrogen energy system:

m 25 kW minimum electrolyzer operating at 15 bar min.

m Hydrogen buffer tank storing 120 Nm3 H2 at 15 bar

m Single stage compressor from 10 to 220 bar

m High Pressure commercial cylinders, storing 500 Nm3 H2 at 220 bar

m 15 kKW of PEM Fuel cells,

m 25 kW hydrogen internal combustion engine+20 kVA generator

m Battery bank for powering the safety systems

m Grid-tied inverters for electrolyser, fuel cells and genset

m Peripherals (water chiller, air compressor, safety, earthing, lightning, etc)

m Control unit (CU)

m Data monitoring and acquisition system that includes measurements of all
main energy flows




Bozcaada H2 island
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Pilot Projects in Turkey
I

Bozcaada H2 island

m 20 kW PV panels: installed
m 30 KW wind turbine: contract signed, in the process
of installation and commissioning

m H2 equipment:
» single call for tenders published in June 2009. Special
evaluation criteria table
» 20 companies invited to on-site visit, 9 attended
» 5 consortia submitted bids
» technical and financial chapters evaluation complete

e Installation commissioned in autumn 2010



Aitutaki installation (Deplo f technologies)
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AlITUTAKI

& THE AITUTAKI LAGOON RESORT & SPA



International Pilot Projects
I

H2 Islands GEF proposal

RENEWABLE ENERGY & Hz TECHNOLOGIES:
AN INTEGRATED SYSTEM

Aitutaki installation
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International Pilot Projects
I

H2 Islands GEF proposal

Aitutaki installation: Erection and operation of a RE-to H2 system at
the island’s Airport

s 72 kKW PV

m 12 WT each of 15 kW

m 2kg/hr Hydrogen production capacity electrolyzer

m 700 bar single stage compressor

m H2 storage in high pressure cylinders (350 bars, 700 bars)
m 3 FCs, each 5 kW for stationary applications

m 30 KW FC for mobile application (passenger boat)

m 20-80 kW ICE modified to operate on H2

m A vehicle refueling facility in a future phase of the project



e International Pilot Projects

H2 Islands GEF proposal

Transfer of Technologies

The experience from existing hydrogen installations will be

exploited for the optimal design and realization of the two proposed
sites. The two existing installations are:

1. The Nordic climate island of Utsira, Norway wind-hydrogen
installation realized by Statoil Hydro

2. the Mediterranean climate Keratea wind park, Greece
wind- hydrogen installation realized by CRES



- International Pilot Projects
I

H2 Islands GEF proposal

Diffusion of Technologies

B Organizing site visits to existing sites or the sites to be realized within
the project

M Training of personnel from other potential sites with interest in
realizing similar installations including Fiji and other Cook islands,
Cape Verde and others

M Establishing tools on the internet for wider diffusion (blog space for
Hydrogen islands)

B Promoting experiences in international events and other global forum
activities

B Linking with existing institutions focusing on energy and
environmental issues on islands in general and Small Island
Developing States (SIDS) in particular.
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= Hydrogen Islands Initiative

~ Summay |

m H2 Islands Initiative has been launched
m Kick-off meeting, Brussels, October 2007

m Session at World Hydrogen Energy Conference,
Brisbane, Australia, June 2008

m First conference Hydrogen on Islands,
Bol, Croatia, October 2008

m Session at World Hydrogen Energy Conference,
Essen, Germany, May 2010

[ UNIDO'ICH ET’S prOJeCtS Huydrogen Energy

= Bozcaada . |
m Pacific Islands .

m Open call for proposals

www.unido-ichet.org



18""World Hydrogen Energy C

Essen, Germany
16-21 May, 2010

http://www.whec2010.com

q_nference 2010
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Hudrogen Energy

B WHEL 200

Host and organizer

EnergieAgentur NRW 11

In cooperation with

4))0LicH =

.NRW

First major sponsor

VORWEG GEHEN

Under the auspices of

International Association for
Hydrogen Energy (IAHE)




