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The future of energy: why are we concerned?

 Security of supply
 Economical competitivity
 Environmental impact
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Renewables are a solution, 
however they cannot represent the ONLY solution
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Increasing the efficiency in using current energy sources 
must deliver a major part of the necessary change



Efficiency in electricity production: 
where are we today?
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63% 
„waste“ heat released
In the environment

EU25

9% 
on net
production

Average el.efficiency of fossil fuelled power plants: 35-37%
Best gas turbine (GTCC): ca. 55% 
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•Why can‘t we use the heat?

Because heat is difficult to transport 

•Why do we produce electricity far from where the heat is needed?

(„distributed HEAT“ a.k.a. „boiler“ is quite popular...)

Efficiency ! (& cost)
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Efficiency Advantge of Fuel Cells

1 kW 1 MW 1 GW
Power generated (el)

ef
fic

ie
nc

y%
100%

80%

60%

40%

20%

Fuel Cells (SOFC)

Internal comb 
engines

Gas turbines

Gas + steam 
turbines (IGCC)

GW size
~1000 €/kW
bn€ investment

kW size
~1000 €/kW
X1000 € investment



Proprietary Information HTceramix-SOFCpower

Fuel cells enable distributed generation 

and co-generation
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electric efficiency 
average centralized best centralized

El Efficiencies required for Distributed 
Generation and Co-Generation
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*“high temperature heat“ can be used for cooling / air conditining

10% 20% 30% 40% 50% 60%

Total (heat*+power) efficiency of >80-90% 
is achievable also at low electrical efficiency 

Cogeneration

Distributed Generation range
When electric efficiency is 

higher that centralized generation

Distributed 
Generation

Existing buildings
New buildings 
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Development activities on fuel cells are ongoing for a long time…

When will they deliver?

Now
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ASC Anode Supported Cells 

Ten jears later…
a disruptive technology realizes ist potential
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Material costs stack
Verbindliche 
Lieferantenangebote
für 50 MW/J Produktion

Investement cost/kW

Continuous operation, 10% degradation
…still running…

0.4 W/cm3 x 3 layers/cm
1.2 W/cm3
 1.2 MW/m3

e.g. verwendeter Stähle: 
GEN I:100€ / Kg 
 GEN II: 5€ / Kg

2009: Generation II 

ESC Electrolyte Supported Cells 

1999: Generation I 

5-10 μm Electrolyte50-100 μm Electrolyte
900°-1000°C
0.1-0.2 W/cm2

750°C
0.4-0.5 W/cm3

• higher energy density
• lower temperatures
• improved materials

Energy density (active area) >1 MW/m3

Electric efficiency (@ 2-5 kW power) 60%

100 €/kW

1000 €/kW

17‘000 h Dauerversuch 
Forschungszentrum Jülich



A key element 
for the distributed generation is available.

 Generating electricity in small 2-5kW units is (at least) as 
efficient as in centralized power plant.

 With the local utilisation of the heat the total efficiency 
„jumps“ over 80-90% (Co-generation)

 The investment costs are comparable with best turbine 
technology (ICGT),… or with the price difference between 
conventional and condensing boilers.

 The demonstration are proceeding successfully, the first 
companies are ready to enter the m-CHP market.
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There are very few companies worldwide who 
has developed this technology to an 
operating generator, 

One of them is based here in the province of 
Trento
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SOFCpower: the first chapter of a success 
story 

1. 1
3

Commissariat à 
l'Énergie 
Atomique 

Consiglio 
Nazionale delle
Ricerche

TaiwanOlandaGermania Francia
Danimarca

Nov 2006
start (up)

May 2007,  acquisition
of HTceramix S.A., & 
HoTbox™ technology

Jan 2008: pilot plant
@ BIC Mezzolombardo
(TN) operative

2009, signed agreement 
for mCHP development 
with  MTS (world leader 
boiler)

http://www.mtsgroup.com/ita/index.cfm�
http://www.rielloburners.com/cgi-bin/burners/riello/vetrina/vetrina.jsp?BV_SessionID=@@@@1766458459.1228885893@@@@&BV_EngineID=ccccadefgigkjkmcefeceefdghndgmn.0&menuOpenedVoice=0�
http://www.cea.fr/english_portal�
http://www.iner.gov.tw/�
http://www.cnr.it/�
http://www.samsung.com/it/index.html�
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The core product:

 Nat. gas fuelled generator of heat and : HoTbox™

1. 1
4

FUEL
CELL
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AIR HEAT
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A product alone is not enough.

Changes in the energy systems means  the (r)evolution of a system
and they need:

1. Proven and competitive technology, 

2. Legislative and normative framework (RCS)

3. Involvement of all stakeholders

In order to increase the competitiveness of the Systems, 
the European Commission and the European Parliament 
have adopted a new approach:

The JTI:  Joint Technology Initiative



The European Fuel Cell & Hydrogen 
Joint Technology Initiative (JTI) .

Fuel Cells and hydrogen for sustainability
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Strategic role of the JTI

 The European Strategic Energy Technology 
(SET) Plan has identified fuel cells as a key 
technology for Europe for achieving a 20% 
reduction in greenhouse gas emissions; a 20% 
share of renewable energy sources in the 
energy mix; and a 20% reduction in primary 
energy use by 2020 (‘20-20-20’ target).



Main JTI stakeholders
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EC EC EC RG
EC EC

The Governing Board of the JTI
(2007-2009)
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It looks like all elements for implementation of distributed generation
are ready…

Technology, 

System development approach at European level,

Evolution of legislation in supporting direction

…where is the virtual power plant?



Example:
European Virtual Fuel Cells Power Plant
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2001-2005 !
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Conclusions:
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Important general outcome is that there is not one mayor technical hurdle or 
problem but several components within the whole system have to be optimized
towards a reliable and cost effective system.

Within the operation as a Virtual Fuel Cell Power Plant the capability to follow 
defined load profiles without relevant time delay has been successfully 
demonstrated 

The project identified three major hurdles to be overcome in the development 
of a (fuel cell) product for the residential mass market:   
1.The costs must be reduced significantly to increase the technology’s economic viability 
2.The system must be simplified to improve reliability 
3.The temperature of the heat output must be increased to become compatible with 
existing heating systems, and to give opportunities for tri-generation 



Everything set for the (r)evolution 
to distributed generation ?

30

 Technology

 System-approach for evolution of the energy system 
JTI at EU level
Local initiatives like „Crisalide“ in Trento Province

 Virtual power plant:
From „connection“ to „integration“ ICT is key. 

Factor
.

LET‘S DO IT.

 The final factor: Entrepreneurship,or the 



Back-up

31
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Annex
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