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Hydrogen in Piedmont

 Activities regarding the Hydrogen theme have been
carried on since 2002.

 Why H,? Environmental, energetic and
technological reasons
— Promising technological sector
— Sustainable mobility
— Distributed generation
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Sistema Piemonte Idrogeno (SPH )

Companies, public institutions, universities,

research centres work together:

e research in hydrogen
technologies;

 growth of technical and
management personnel,

* regional infrastructures
for hydrogen exploitation;

o transfer of technology
from lab- to industrial-
scale.
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« 93 enterprises,
R&D centres,
Universities

e 61% SMEs

 11% Companies
with > 250
employees

Environment Park is the coordinator
of Polight , the Innovation Pole
focused on sustainable buildings
and Hydrogen.

The Pole Is operating since
September 2009, and has applied to
the 1st call of proposals.

More than 2.600 employees.
Total revenues of 200 million euros.
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SPH, and mobility

« Mobility is a key sector

e The first experience has been the production of
an H2 bus by IVECO-Irisbus, GTT, Sapio e CRF
during 2006.
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SPH, and mobility

 CRF is now involved in the consortium (with Daimler and
scandinavian partners) of the first JTI call for the
demonstration.

 The program will use a version of the FC power train
developed for Alfa MITO. It’s the last development of a
series of power trains conceived by Environment park,
CRF and various SME and applied on various FIAT
vehicles.
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SPH, and stationary generation

o Turbocare (Siemens) and Politecnico di Torino have
worked on the optimization and the BOP of two plants
Installed in the Turbocare facility in Turin:

— EOS project, with a SOFC at high temperature , 150 kWe power
integrated in a trigeneration plant (with more than 30.000 hours

of operation)
— EBE project, SOFC for the Turbocare facility mess.

e MicroCHP with MTS
group to produce
prototypes 1-5 kWe
SOFC, HTPEM and
PEM,;
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SPH, and early markets

Uninterruptible power supply (UPS) systems

* One of the leading groups of Hydrogen UPS systems is
located in Piedmont (Electro power systems); very active
on the R&D front.

Small vehicles

« Experiences in the small vehicles sector, with the
production of a scooter (Hysyrider) and a four wheeled
Acca?2. Currently in development the propulsion system
for a small aircratft.
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SPH, and dissemination
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A winter school on
state of art & future of
“H. &Fuel Cell Technologies™
Bardonecchia, 21-26 January 2007
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SPH, and networking activities

Piemonte and
Lombardia

(13 million residents, 9.3 million
vehicles, 29% of Italian GDP,
highest concentration of
Industries and commercial
activities)

have agreed upon a common
and integrated strategyon H
and FC in the JTI perspective.
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SPH, and networking activities
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RegioneLombardia

 The 2 regions have signed a protocol with the aim of:

— Create a sort of “critical mass” in Italy, a country which still lacks
a national policy on the subject

— Create synergies for a primary role in JTI activities
— Share knowledge, experiences, actions...

 The 2 regions agreed on the necessity of strengthening
their collaboration on the subject, to obtain more results
In lesser time, optimizing the resources allocated.




SPH, and networking activities

* For Regione Piemonte, networking and collaborations
are not confined to an Italian based approach.

« Piedmont have contributed effectively to the creation of
the European association of Regions and Municipalities
actively working on the H, and FC sector (HyRaMP)
and has a member in its board.

« HyRaMP works in strong collaboration
with JT1 program office to build
common initiatives.
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The future of SPH ,

 Industrial players actively involved on the subject,
to guide and provide applications;

 Knowledge in most of the fields of the value chain;

e International links
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The future of SPH ,

For the future, the regional focus is on:

* The domain of R&D, with the aim of sustaining applied
research programs:
Medium / long period
Participation of industrial players
Actions focused on the JTI lines

» The domain of demonstration , to sustain the real use of
the technology and get feedbacks

« Cross-sector actions , to help the growth of the regional
H, system
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Research and development:

Early markets and stationary generation

Follow up of previous research subjects:
 UPS systems based on new generation FC;

« New SOFC stack based on the development of
Innovative materials for some key elements of
the stack,

given the common interest of industries, Turin
Polytechnic and Environment Park.
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Research and development:

mobility

* Development of small vehicles , based on
- previous experiences which lacked an industrial
partner. Synergies with project “Concept to car”
of the Turin Chamber of Commerce.

* Vehicle components , in collaboration with the
SMEs and CRF.

« Start working on a PEM stack for mobility, one
of the main bottlenecks of the entire
technological field
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Research and development:
Hydrogen production
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Biosolar Lab in Alessandria
« Joint initiative of Politecnico di Torino and Imperial College
e Aimed at studying photosintetic reaction for Hydrogen production
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Demonstration of applied technologies:

mobility

JTI 2" call of proposals (deadline 15 October 2009).

y

CHIC (Clean Hydrogen In European Cities) project

—London, Bern, Bolzano, Torino/Milano will buy buses;

—Hamburg, Koln and Vancouver (British Columbia) will
compare their experiences

—Evobus (Daimler), CRF, Linde, Stuttgart University, and
HyRaMP will provide data analysis and dissemination

70 M€ budget
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Demonstration of applied technologies:

mobility

 CRF — Altra will provide 2 IVECO Europolis
buses to GTT (Gruppo Torinese Trasporti).

e Main characteristics:
—/7,5om
— FC / hybrid
— maximum pressure for storage: 350 bar.

e Regular operation as a normal electric buses
In Turin city centre (approx. 100 km/d).

o Total budget necessary: 4,7 M€
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Demonstration of applied technologies:

mobility

« Refuelling station with H, production from electrolysis
(hydroelectricity) with storage and distribution system,
located in Environment Park.

 Piedmont still needs to increase the infrastructure of its
refuelling station.

» Problems deriving from Italian extremely restrictive
legislation.
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Cross sector activities

Cross sector activities:

* Enlargement of Hysylab laboratory in Envipark
 Researchers training

* International networking and promotion

HYdrogen SYstern LABoratory

ENVIRCINMENT
PARK
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Conclusions

e Strong regional interest  and good level of quality in the
activities related to H, and FC sectors

e The focus is on:

— Automotive , given the presence of strong industrial players as
well as environmental (reduction of emissions) and energetic
(higher efficiency in propulsion) issues

— Early markets , as a key for the introduction of the Hydrogen in
“real life”

— Stationary generation (stacks and biohydrogen coupling with
FC)
« Important bottlenecks to be solved:
— Hydrogen production

— Hydrogen storage (most important in vehicles)
— Reduction of costs
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