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TARGET

2020 Renewable Energy Source (RES)

RES in the ELECTRICITY sector

RES in the HEATING sector

RES in the TRANSPORT sector

2009/28/EC Directive

European 
Targets

Italian Binding 
Targets

2010 Italian Renewable 
Energy Action Plan

Italian Target Italian Target from 
Biomass

10% 10% 10,1%

17,1%

26,6%

10,1%

~ 2,5MTOE – 6,8%

5,5MTOE – 9,2%

1,8MTOE - 5,7%

17% ~ 9,8MTOE – 7,4%
TOTAL final energy 

consumption from RES
20% 17%



LIMITATIONS ON POTENTIAL:

• Forests up  to 1500m;

• Slope roads till to 40%;

• Considering only the accessibility road;

• Excluding the protected natural areas.

www.atlantebiomasse.enea.it/

NATIONAL ENERGY POTENTIAL from BIOMASSES 

CONSIDERING ONLY THE ROUTINE MAINTENANCE OF FORESTS

The proposed methodology is based on the use of map data and inventory to
produce a geographically detailed on provincial scale that we can use to
estimate the size of the power plant with a WEB Geographic Information
System.

NATIONAL ENERGY POTENTIAL:   FORESTS
Residual Biomasses

PRUNING: 4.900ktonn
2MTep

STRAWS: 
15.700ktonn 6MTep

WOOD FOREST 2180ktonn 1MTOE

POMACES & MARC: 
1.320ktonn  1MTep

15711

4906
1320

Staws(ktonn)

Pruning

Pomaces & Marc

TOTAL BIOMASS 10MTOE

NATIONAL ENERGY POTENTIAL: Agroindustrial residual Biomass

AGROINDUSTRIAL 
BIOMASSES 22.000ktonn 9MTOE

2010 Italian Renewable Energy Action Plan

Italian Target from Biomass

~ 9,8MTOE – 7,4%
TOTAL final energy 

consumption from RES



3% OF RENEWABLE 
SOURCES

Production in Italy: 2.828GWh

Breakdown by percentage
of production-class

ONLY SOLID BIOMASS – electrical sector -2012
Total bioenergy – Electrical sector
Production in Italy: 12.487GWh - 1.1MTOE 

Italian Target from 
Biomass

1,8MTOE - 5,7%
Estimated to 2014:   14.000 GWh – 1,2MTOE

GSE and MSE have estimated that in 2013, the renewable capacity plants were 
equal to 43 480 MW with power production of 108.5 TWh greater than the 2020 
NREAP awaited target. 
Is necessary to increase thermal and transport sectors by RES!

Renewable Energy Sources RES In Italy and contribute from 
bioenergy 



NATIONAL INCENTIVES FOR THE POWER, THERMAL and 
TRANSPORT FROM BIOMASSES

10%

RES - E

RES - H

RES - T

RES sector Support schemes
• Green Certificates

• Feed in tariff (P≤1MWel)

Yearly cumulative spending limit: 5,8bln 

Phasing out

A fixed tariff plus any applicable premium

• Feed in premium (P>1MWel) Value of feed in minus hourly zonal energy 
market price plus any applicable premium

• Grant – Heating Account

• Quota – obligation scheme: White 
certificate

• Fiscal Incentives – Tax detraction 

10%

Incentives are intended to support part of investment cost
through yearly installments and are granted for a period
varying between 1 and 5 years, depending on the type of
intervention realized

White certificates are tradable instruments giving proof of
the achievement of end use energy savings through energy
efficiency improvement initiatives and projects. It is based
on the obligation for electricity and natural gas
distribution to achieve yearly quantitative primary energy
saving targets

Government provides a tax detraction (from 50% to 65%
for 2013) of the expenses for interventions of energy re-
qualification on existing building, including the
replacement of old heating system with new RES heating
devices

Yearly cumulative spending limit: 900mln euro

Biofuels Certificates: In Italy gasoline and diesel distribution companies are obliged to blend 
fossil fuels with a quota of  biofuels.
The companies can fulfill their obligation also by acquiring the equivalent quota of certificates. 
Every certificate corresponds to a well established biofuel quantity, that differs according to the 
biofuels typology(i.e. first or second generation biofuels).
All the biofuels consumed in Italy must comply with well defined European sustainable criteria.



CURRENT STATUS OF BIOMASS GASIFICATION POWER PLANT

In Italy in the last 2 years were
realized about 5-6 biomass
gasification plant for a total power
plant of about 15-20 MWe, mostly of
these of small scale, with downdraft
technology and coupled with a
cogeneration system in order to
obtain the thermal energy recovery.

Molten carbonate fuel cell
125 kWe

JOULE Plant – Fast internally 
circulating Fluidized bed gasifier

500 kWt

PRAGA Plant
Countercurrent fixed-bed 

gasifier 150 kWt

UNIQUE Plant
Interconnected fluidized 

bed gasifier
1 MWt

PI.GA. Plant
Fixed bed 

P= 30-80 kWe

The Gasification Technologies In ENEA 
Trisaia Research Center

NEW GASIFICATION PLANTS REALIZED

Location
kW(Power-

Thermal Company Type

Borgosesia(VC) 850el+1060th Pyroxitalia – P850 Commercial plant - CHP

Lasa(BZ) 850el+1060th Pyroxitalia – P850 Commercial plant - CHP

Mondovì(CN) 995el+1200th Pyroxitalia – P995 Commercial plant - CHP

Ora(BZ) 2X200el Motus Energy Commercial plant - CHP

Trens(BZ) 5X200el Motus Energy Commercial plant - CHP

Accettura(MT) 30el Stigliano Demo plant



Biomass

Steam
Air

Syngas

Flue gas

Biomass Dirty 
Syngas

Air

Steam

The Gasification Technologies In ENEA Trisaia Research Center

Air/Steam 150-450kWth

Air/Steam 150kWth

Internally Circulating Fluidized Bed 
technologies
Air/Steam 500kWth

Fluidized bed gasifier with 
internal recirculation
Enriched Air/Steam 1MWth
Suitable for the power generation both 
with ICE and fuel cells

Specie %Vol.

H2 32

CO 17

CH4 6.2

N2 0.9

CO2 20.9

H2O 32

SYNGAS COMPOSITION

SYNGAS COMPOSITION

Specie %Vol.

H2 34.1

CO 25.1

CH4 10.4

N2 9.6

CO2 20.8

SYNGAS COMPOSITION

Specie %Vol.

H2 20

CO 21

CH4 4

N2 40

CO2 6

H2O 9

COMPOSIZIONE SYNGAS

Specie %Vol.

H2 15

CO 22

CH4 3

N2 40

CO2 20

Syngas

Air

Combustion 
zone

Biomass

OxigenSteam

Syngas

SYNGAS COMPOSITION

Suitable for the power production both with MCI and 
fuel cells, or for biofuel production from Fischer 
Tropsch process

Fixed bed updraft

Suitable for the power generation with 
ICE only if there’s a good syngas cleaning
Fixed bed downdraft

Suitable for the power generation with ICE



ENEA National Project

The biomass used for the process derive from the 
routine maintenance of the Gallipoli Cognato's foresty

ENERGY OUTPUT 30kWe and 50kWth pPRUNINGS

PLANTS OLD AND DISEASED

GALLIPOLI COGNATO PARK
Natural Park near Matera

The project was funded by Basilicata Region with the EU
Structural Funds PO FERS 2007-2013.

A second step of the project provides the use of power
energy for the service cars for the workers in the park

The ENERPARK Project

Industry 2015: HY-Tractor project

The initiative runs from October 2010 to September 2014.
The project involves the construction of an innovative and ecological sub-surface seeder
provided with electrical rather than pneumatic or hydraulic actuators. Electric actuators
guarantee for higher level of control, which enable the development of advanced planting
techniques, i.e. techniques including the use of GPS.

Tractor-powered with a Fuel Cell fuelled to hydrogen

Multifunctional reactor integrates reaction 
and separation in the same unit

The H2 permeation through membrane allows to exceed the
thermodynamic equilibrium of a traditional reactor:
CO higher conversion in H2 at the same temperature
membrane allows to have an “intensified” process with a capital costs
and plant size reduction

HY-Tractor project is funded by the Ministry
of Economic Development 4.51M€ funded



ENEA National Project: Digestate in SCWG condition 
250bar – 550°C Preliminary experimental results

Main components in the condensate phase[ppm]

Xilitole syringaldehyde 2 - furaldehyde Acetic 
Acid

10-30 70-250 100-400 300-4500

Gas distribution [%vol.]

H2 CO CO2 CH4
Yield

(lt gas/lt wet digstate)

STEADY ST. 27-40 0-10 30-50 10-15 8-10

Advantages of the SCWG process:

• The presence of water in supercritical form promotes the reactions of hydrolysis, facilitating the ability to attack polymeric structures such as
reducing the lignin to more easily processable oligomers;

• The SCW is a reagent, in fact up to 50% of the hydrogen product comes from the water;

• None pretreatment process for biomass, indeed its presence facilitates the process;

• It promotes the reactions of the water gas shift further enriching hydrogen in the syngas product;

• It can be use for sewage sludge.

End-uses of the syngas produced by the process SCWG 

• Easily removal of CO2 into syngas being already pressurized;

• Highest hydrogen content in the syngas;

• Cleaning of the syngas more efficiently and with lower processing costs;

• Using the syngas such (H2/CO2) in catalytic processes for the production of liquid biofuels;

• Economical process also for sewage sludge

Reactor (Parr Instrument Co.®, Moline, IL) 

Volume 550 mL 

Temperature 550-600 C 

Pressure 35 MPa

Int diameter 25 mm

Est diameter 48 mm

Thickness 23 mm

Total lenght 112 cm

Heating lenght 90 cm 

Heater Total power: 2,4 kW

Power
Pump for slurry

(Teledyne Isco® Pump 500D)
• Range operability: 1- 350 bar 
• Flow range: 1 - 20 mL/min

Heat

SNG Chemicals



ENEA International Project

UNIfHY Biomass-to-hydrogen
(BTH) thermal conversion process

The project started on October 2011 and will end in September 2015. Funded 2.97M€
UNIfHY consists in the development of a demonstrator pilot scale for the production of
pure hydrogen from lignocellulosic biomass by the gasification process developed and
patented under the UNIQUE project. The system provides for the WGS stage as well as
the adsorption stage by means of PSA.

The initiative runs from 1st October 2011 to September 2015.
8.98M€ funded

BRISK aims to develop a European Research Infrastructure for
Thermochemical Biomass Conversion, supporting R&D on
innovative processes to convert sustainable feedstocks
(agricultural/forestry wastes and energy crops) into liquid,
gaseous or solid fuels. The specific aim of BRISK is to overcome
fragmentation in R&D facilities for thermochemical technologies,
by enabling researchers to have access to high-level experimental
facilities and services across Europe. The BRISK network will
encourage and facilitate cooperative research in the specialised
laboratories of project partners. The facilities are also open to
researchers outside the project

BRISK is funded by the
European Commission Seventh
Framework Program (Capacities)

BRISK - Biofuels
Research Infrastructure for
Sharing Knowledge

Nerijus Striugas of the Lithuanian Energy 
Institute reports back on his recent experiences 

of Transnational Access at  ENEA:

“The BRISK initiative 
provided us with the 
ideal opportunity to 
access an already 
developed updraft 

gasification facility.” 



THANKS SO MUCH
Antonio Molino


