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Current Status and Targets

2005 2020
Power Energy Power Energy
. N ELECTRICITY (MW) (TWh) (MW) (TWh)
Italian Government Position Paper
Hydro 17.325 36,00 20.200 43,15
(September 2007) Wind 1.718 235  12.000 22,60
Solar 34 0,04 9.500 13,20
| Geothermal 711 532 1,300 973
Biomass, Landfill gas and Biological
C purification 1.201 6,16 2415 14,50 )
Wave and tidal 0 0,00 800 1,00
Total 20.989 49,87 46.215 104,18
Primary energy replaced (MTOE)*
*Using the Eurostat conversion factor 4,29 8,9
2005 2020
Power Energy Power Energy
; ; ; ; . HEATING/COOLING, BIOFUELS
Situation in 2007 (biomass only): (T9)  (MTOE) (1))  (MTOE)
Geothermal 8.916 0.21 40.193 0.96
A Number Of PIantS 45 Salar 1,200 003 AZ 000 117
. Biomass 78.820 1,88 389.933 9,32
A Installed Capacity ~ 400 MW ( )
i Total Heating/cooling 89.036 2,12 477.126 11.40
A Energy Production ~ 2500 GWh
( Biofuels 12.600 0,30 25.600 0.61 )
(Source: GSE - Electrical Services Provider) TOTAL H/C+Biofuels (TJ/MTEP) 101.635 242 502726 12,01
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Support Policies

Current support system based upon Green Certificates (CV) was introduced by
D.L. N0.79/99 dated 16 March 1999 i Li b er alof theadlectricity mar ket 0O

A qualification as plant powered by renewable sources (IAFR qualification )
granted by GSE is required according to D.L. No.387 dated 29 December 2003,
implementing EU Directive 2001 /77/EC. This law provides ficl ar i f ifor dhte i c
regulation of energy production from renewable sources and the related promotion
and funding system based upon CV ghybrid systems and co-firing are included) .

Funds were allocated via several subsequent laws:

V No. 296 dated 27 December 2006 (Budget Law 2007 );
V No. 222 dated 29 November 2007 (Related Law to the Budget Law 2008 );
V No. 244 dated 24 December 2007 (Budget Law 2008).

Final update was made through the D.M. dated 18 December 2008 .
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Promotion of RES

C D.L. N0.79/99, as amended by subsequent laws, imposes to operators
delivering to the grid more than 100 GWh per year the obligation that
2% at least of this energy is produced via renewable sources (systems
must be started or improved after April 1999 ).

C This obligation was increased of 0.35% per year from 2004 to 2006
and is being increased of 0.75% per year from 2007 to 2012 .

C The current proportion is therefore 4.55 % .

C According to this mechanism, the demand of energy from renewable
sources will necessarily grow during next years .
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Green Certificates

A Green Certificate (CV) for each MWh per year is associated to the electricity
produced by plants in possession of IAFR qualification , for:

U 8 years for plants powered by non-biodegradable wastes, qualified and started
before 2007 and CHP plants combined to district heating and powered by RES;

U 12 years for all plants powered by RES, started from April 1999 to December
2007 ;

U 15 years for all plants powered by RES, started from 2008 .

4 more years are added, even if at 60%, to plants powered by biomass coming
from short supply chain, started before 2008, and plants powered by non-
biodegradable wastes, started from 2004 to 2006 .

A multiplicative  coefficient of 1.8 is applied to the energy produced by using either
agricultural and forest waste or biomass from short supply chain (70 km) .
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Green Certificates Mechanism

Company with the obligation to produce a fraction
of the energy delivered to the grid from renewable
sources, which is not covered by its power plants

A\ 4 A\ 4
prevailing > GME Bilateral negotiation
OP_“OH (Electricity Market) between operators
: , :
a/ MWh
Producers Input to the grid or self -consumption ~— — Grid
a/ MWh <—|
Sale to suitable customer, self -consumption or fAndedicated dr a\
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Current Incentives

Green Certificates (CV)

2007 2008
weighted average price ( a/ MWh ) 96.83 103.47
no. of Green Certificates traded 586203 690412
value of Green Certificates traded ( MWh ) 1 1
value (million a) 56.76 71.44
Source GME - updated as of 6 May 2009

For capacities up to 1 MW, plant owner can choose, as an alternative to CV, an all-
inclusive price of 22 cu per kWh (30 cu if either agricultural and forest waste or
biomass from short supply chain is used) for 15 years.

These incentives may be cumulated with other forms of support in capital account
(funds for innovative applications) from EC, national or regional Government
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Market Trend

Market
requirements

Total Capacity

Capacity (MW) Technology . \
. Automation and

01 MW 36 ~20 Thermal Oil/ORC ease of management

1-5MW 16 ~ 40 Thermal Oil/Steam Turbine b. Warranted reliability

5-10 MW 7 ~ 40 Steam Turbine C. Flexibility to

10-20 MW 7 ~100 fi different feedstocks

>20 MW 5 ~ 200 A d. Reduction and

simplification of

71 ~ 400 \ effluents /
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Big Companies

a) Ansaldo Energia (www .ansaldoenergia .com)

b) Marcegaglia  Group (www .marcegaglia .com/energy/index e .html)

ﬁ Large scale applications \

Biomass combustion (b)

RDF gasification
Coal gasification (a)
Residual interest in biomass gasification

Updraft fixed bed gasifier (a)

A
A
A
A
A
\AUpdraft moving bed gasifier (b) /
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Small Companies

EcoEngineering Bio&Watt
(www.ecoeng.eu ) (www.bio -e-watt.com )

A RDF Gasification A Downdraft Gasifier
A Design and Erection A Electrostatic Filter

SOCOGES

: Caema Engineering
(www.socoges.it )

(www.caemaenergia.com )

A Downdraft Gasifier
A Gas Engines

A Ankur Scientific Gasifiers
A Capacity Range 250-1500 kW
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Implementations: Commercial Systems

Taranto

A Capacity : 3 MW

A Company : Marcegaglia Group

A Technology : Updraft Gasifier

A Feedstock : Biomass

Genova A Current Status : testing was concluded ;

system is being shut down

A Capacity : 3 MW =

A Company : Ansaldo Energia

A Technology : Updraft Gasifier

A Feedstock : Coal, Biomass, RDF

A Current Status : testing is in
progress

Rossano (CS)

Malagrotta  (RM) {\Jw} A Capacity : 20 MW
A Capacity : 100 MW A Company : Rossano Energia

A Company : 7-Hills/JFE /Prime Energy

A Technology : High Temperature Gasification g A Technology : Updraft Gasifier
A Feedstock : RDF A Feedstock : Olive Waste

A Current Status : not in operation ; dispute is on the way A Current  Status : no evidence
about its continuous running
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Implementations: Prototype Systems
/p '“S:J_Jf Quingentole (MN) \

lacenza

A Caema Engineering/RIVOIRA

A Syngen ol
A Capacity : 125 kWe A Capacity : 70 kWe
; A Focus: Oxygen Gasification
: .
A Focus: Moveable Bed {‘Q (Up 0 30% vol.) P

\ Downdraft Gasification

/Castel doAi a(B®

A CISA/CoSeA :
A Capacity : 35 kWe 1} . ‘ )
A Focus: Stirling engine J

\_ |
T
Torre Santa Susanna (BR) Monopoli  (LE)
A ICQ/SOLENIA ' A SOCOGES
A Capacity : 500 kWth A Capacity : 120 kWe
KA Focus: Pyrogasification A Focus: Engine Tuning -Up
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The Gasification Platform at Trisala R. C.

Fluidised Bed
1.3 MWth

Downdraft Gasifiers
30 -80 KWe

Updraft Gasifier
150 kWth

Dual Fluidised Bed

MCFC 500 kWith

125 kWe
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Downdraft Gasifiers

CURRENT RESEARCH ACTIVITY

a) Demonstration
b) Use of different feedstocks
b) Gas engines testing

c) Oxygen -enriched air gasification
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Former Fluidised Bed Gasifier

a) Fluidised bed gasifier with
internal circulation of bed
material

b) Technology patented by
ENEA/University of LOAqui | a

c) First prototype : 1 MWth air-
blown gasifier to be fuelled
with rice husks

d) It was designed, erected and
tested in Trisaia and then
transported and installed in
China
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