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\-
National Electricity Balance from 2016 to 2021
-

Goove | o] ] __wow] _wow] ]

TOT grid requirement 314.3 320.5 3214 319.6 301.2 319.9
Share of Total RES 105.1 101.0 111.4 112.8 113.6 113.0
(33.4%) (31.5%) (34.7%) (35.3%) (37.7%) (35.3%)

Share of Bioenergy 17.9 17.9 17.6 18.0 17.7 17.3
(5.7%) (5.6%) (5,5%) (5.6%) (5.9%) (5.4%)

Biomass 5.8 5.9 5.8 5.8 5.7 5.8

Biogas 7.4 7.7 7.6 7.7 7.5 7.5

Bioliq 4.7 4.3 4.2 4.5 4.5 4.0

Share of individual RES to gross final consumption (Mtep) 2016 (21,1 Mtep)
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\ﬂ,‘sg;f Source: Energia da fonti rinnovabili in Italia - Rapporto Statistico 2021, available at: https://www.gse.it/dati-e-scenari/statistiche; published in March 2023.



Total electricity production from 2000 to 2023

Produzione per fonte [GWHh]

@®Eolico @Fotovoltaico @ Geotermoelettrico @ Idrico @ Termoelettrico

350,000 ' [
2023

300,000 264,708.09 GWh :
® 23,640.47 GWh

250,000 ® 30711.08 GWh 1
o 5,700.55 GWh

200,000 o 42,068.26 GWh _

162,587.72 GWh
150,000

100,000

50,000 RES
0
2000 2005 2010 2015 2020 —
https://www.terna.it/en/electric-system/statistical-data-forecast/evolution-electricity-market/production-electricity-source
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Renewable electricity production from 2000 to 2023

Produzione per fonte rinnovabile [GWh] &7
@ Bioenergie @ Eolico @Fotovoltaico @ Geotermoelettrico @ Idrico
140,000 .
2023
120,000 116,578.65 GWh
16,017.64 GWh
100,000
23,640.47 GWh
30,711.08 GWh
80,000
5,692.19 GWh
40,517.26 GWh
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20,000
ﬂ >
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O O
https://www.terna.it/en/electric-system/statistical-data-forecast/evolution-electricity-market/production-renewable-sources
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Consumption of electricity in

Electricity consumption in Italy
June 2023
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https://www.terna.it/en/media/press-releases/detail/electrical-consumption-june-2023

In June 2023, 87.3 % of electricity demand in Italy was

met by national production and the remainder (12.7 %) by the

balance of electricity exchanged with foreign countries. Net domestic production amounted to 22.3 billion kWh, down 7.9 %

compared to June 2022.

Renewables generated a total of 11.3 billion kWh, covering 44.3 % of electricity demand (against 35 % in June 2022).
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‘ ‘
Decree «RES 2»

<

On Aug. 12, 2024, it was published the decree promoting the construction of RES production
facilities not fully developed or with high operating costs, having characteristics of innovation
and reduced impact on the environment and the territory.

Target: reaching a capacity of 4.6 GW by December 31, 2028, including off-shore wind,
geothermal, biomass, biogas and other innovative technologies.

v B Posta - Donatella Barisar X & Posta - Donatella Barisar X # Energia: la Commissione X # Energia: MASE, pubblicai X e Deepl Translate: Il miglic X ¢ - o X

< > C 25 mase.gov.it/notizie/energia-mase-pubblicato-il-decreto-fer2 w* ) R Q

HOME MINISTRO MINISTERO TEMI MEDIA  AMMINISTRAZIONE TRASPARENTE  PNRR

Roma, 12 agosto 2024 — E stato pubblicato, sul sito del Ministero

' dell’Ambiente e della Sicurezza Energetica, il decreto che promuove la
realizzazione degli impianti a fonti rinnovabili innovativi o con costi elevati
di esercizio tra i quali: impianti alimentati da biogas e biomasse, solari
termodinamici, geotermoelettrici, eolici off-shore, fotovoltaici floating sia
off-shore che su acque interne e gli impianti alimentati da energia
mareomotrice, del moto ondoso e altre forme di energia marina, che
presentino caratteristiche di innovazione e ridotto impatto sull'ambiente e
sul territorio.

Come previsto dal provvedimento stesso, che entrera in vigore domani 13
agosto 2024, entro i successivi trenta giorni saranno approvate dal

Ministero, su proposta del Gestore dei Servizi Energetici, le regole 0

operative che dovranno disciplinare le modalita e le tempistiche di
iconoscimento degli incentivi.

& ==Q|-€-?e@®uﬂ§m ~AGeRDD g0 8

https://www.mase.gov.it/notizie/energia-mase-pubblicato-il-decreto-fer2
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Reference tariffs and conventional useful life of plants

Vita utile
Fonte rinnovabile Tipologia Potenza conv'e.n zm'nalw': Tariffa
degli impianti
kW anni €/MWh
Tradizionale con innovazioni Tutte le potenze 25 100
Geotermica

A emissioni nulle Tutte le potenze 25 200
Eolica Off-shore Tutte le potenze 25 185
Off-shore floating Tutte le potenze 20 105
Fotovoltaica 1<P<1000 20 90

floating su acque interne
P>1.000 20 75

. utilizzanti sottoprodotti e prodotti
<P<
Doz oo e —— =U 233
Biomasse utilizzanti sottoprodotti e prodotti 1<P<300 20 246
di cui alla tabella 2 300 <P<1.000 20 185
B
E. . ] U Tutte le potenze 20 180
energia marina

1<P<300 25 300
Solare Termodinamico 300<P<5.000 25 240
P>5000 25 200

Table 1.1 - Reference Costs, Conventional Useful Life and Reference Rates.

@ IEA
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The PNRR (ltalian National Recovery and Resilience Plan)

and Agenda 2030

1,4 s frov by
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National Recovery and Resilience Plan (NRRP)
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Time schedule

° @ 2025
®
2022
POR H2 NEST

» 1th July 2022: POR H2 started officially (in » 1th November 2022: NEST started officially (in

progress the website set-up); progress the website set-up);
> - :

H 23. December 2022: 1st progress » 13 February 2023: kich-off meeting;

meeting;
» 6-9 Jun 2023: Hydrogen Summer School; » May 2023: 1st progress meeting;
» Jun 2023-) 2024: 2nd and 3°

rrtjgeting- e e progress » 1ConBM2024, International Conference on
> 16-17 July 2024: PORH2 1st workshop BIOMASS 19-22 May 2024 Palermo, ltaly;

(Research institutions and universities » 28-31 October 2024: 15t Bioenergy School

together for the development of the (NEST, AIDIC, ENEA).

national hydrogen supply chain).

Roma ( ‘m.%mﬁm
16-17 luglio 2024 # R - P
B 0=‘*--: \EEiSSoun BIOENERGY SCHOOL 'm
S . e Centro Rt PREA TREAA
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Piano Triennale Ricerca di Sistema elettrico 2025-2027
(Three-year Electricity System Research Plan 2025-2027)

& C @& partecipa.gov.it/processes/RICERCA-SISTEMA-ELETTRICO-PT-2025-2027/steps L w @ » 0O o :

8 Accesso al client W... Importati da IE

Questo sito utilizza cookies. Se continui la navigazione significa che approvi i nostri termini di utilizzo di cookies. Per saperne di piu, leggi qui tz.

Home Processi Assemblee

*-e

Piano Triennale Ricerca di Sistema elettrico 2025- s

2027 Elaborazione dei contributi
06/05/2024 - 16/05/2024

Sviluppare tecnologie e materiali in grado di contribuire alla riduzione delle emissioni climalteranti e assicurare il
Visualizza le fasi

raggiungimento degli obiettivi internazionali per una giusta transizione energetica

Progetto 1.10: Bioenergie

ILPROCESSO | CONTENUTI A R . . R -~
Il raggiungimento degli obiettivi di transizione energetica e decarbonizzazione previsti al 2050

richiedono la valorizzazione di tutte le fonti rinnovabili, tra cui le biomasse. La bioenergia a livello
Il progetto si articola in un’attivita di tipo sperimentale per la produzione ottimizzata di energia
elettrica da biomasse accoppiata a calore ed attivita di sviluppo di database georeferenziati integrati
e modelli di analisi territoriale per favorire I'uso efficiente delle risorse e rispondere all’evoluzione
di alcuni settori come quello dei trasporti. In particolare, il progetto prevede:

- unattivita di ricerca e sviluppo basata sull'ottimizzazione della tecnologia della gassificazione di
biomasse per I'ottenimento di un gas di sintesi con caratteristiche ottimali per celle a combustibile
di tipo SOFC finalizzate alla produzione elettrica ad alta efficienza accoppiata a calore (CHP);

@ I E A https://partecipa.gov.it/processes/RICERCA-SISTEMA-ELETTRICO-PT-2025-2027/f/299/
N

= Bioenergy 11 www.ieabioenergy.com



- Ty
Trend in the biomass gasification plants: m

plants and installed power

Region . Nmp. | | kWe |
Area |2016{ 2017 2018] 2019 2020| 2021 2022/ 2023 2016{ 2017| 2018 2019 2020 2021 2022 2023

rentino

Alto Adige 49 56 70 68 62 62 60 60 978210631 13249 12924 11338 11338 11120 11120
6 15 18 16 9 9 9 9 1975 4924 7866 7466 2890 2890 2890 2890
eneto 11 19 22 22 22 22 22 21 1723 2279 2875 2875 2875 2875 2875 2495
ombardia 9 15 17 17 17 17 17 16 2489 5058 6798 6798 6798 6798 6798 6478
iemonte 19 20 31 30 25 25 25 25 5408 5991 7759 7714 5995 5995 5995 5995
Emilia

Northern
Italy

11 14 17 16 16 16 17 16 2597 3209 4434 3934 3934 3934 4059 3069
Valle

d'aosta
iguria

[y
RN
RN
[
RN
RN
[
[N

49 49 49 49 49 49 49 49
0 0 0 0 0 0 0 0
2259 2526 4489 4489 4370 4370 4370 4370

[EY
&~ O
o
N O
N
w O
N
w O
N
= O
N
= O
N
— O
N
= O

o 8 14 16 16 16 16 16 16 1445 2095 2344 2344 2344 2344 2344 2344
entralltaly i 7 12 13 13 13 13 13 13 573 1716 1915 1915 1915 1915 1915 1915
4 8 8 8 8 8 8 8 283 804 804 804 804 804 804 804

1 4 4 3 3 3 3 3 45 249 249 194 194 194 194 194

Basilicata 2 1 2 2 2 2 2 1 399 199 399 399 399 399 399 199

alabria 1 4 7 7 7 7 7 7 45 315 764 764 764 764 764 764

f’;‘:;'::": ampania 3 7 11 9 9 9 9 9 342 1303 2002 1614 1614 1614 1614 1614
o o 1 1 1 1 1 1 1 0 22 20 20 20 20 20 20

Puglia 3 3 3 3 4 4 4 4 425 325 325 325 524 G524 524 524

Sardegna 1 4 5 5 5 5 5 5 90 58 903 903 903 903 903 903

N
w
~N
~N
~
~N
~
~N

1049 1248 1143 1143 1143 1143 1143 1143
152 218 276 267 248 248 247 243 30978 43526 58387 56674 48873 48873 48780 46890

Data source: GSE (Gestore Servizi Energetici, Energy Service System Operator).
See also Atlaimpianti (https://atla.gse.it/atlaimpianti/project/Atlaimpianti_Internet.html)



Overview by geographical area \'

N° Plants
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Update on EU Projects on gasification involving Italy

Funding

Reactor design

Present Status

Partners

\-

Integration of an electrolysis cell (SOEC) within the syngas
conditioning line to double the methanol productivity and

EU CORE CONSULTING SRL (IT), POLIMI (IT),

Website to be published

BeBOP HORIZON EU achieve >95% of total carbon efficiency and recover high Not yet available |1 Oct 2024 to 30 Sept 2028 |WOOD ITALIANA SRL (IT), LUT Uni (FI), VTT OY| (GA ID: 101178117)
; e : (FI), ELCOGEN (EE), et al.
value components from biomass gasification residues.
Contribute to increasing the availability of two liquid and
two gaseous advanced biofuels (i.e. CH4, NH3, . LEITAT (ES), VITO (BE), BLUENERGY| Website to be published
Fuel-C HORIZON EU formic acid and ethanol) for maritime and road transports, Not yet available [1.Jun 2024 to 30 Nov 2027 REVOLUTION SCRL (IT), CNR (IT), et al. (GA1D: 101147442)
produced from biogenic organic wastes and CO2.
Develop a solution with the synthesis of hydrogen-rich
HORIZON EU [syngas from low-cost carbon sources by designing carbon- UNILU (LU), POLITO (IT), ARISTENG SARL (LU),| Website to be published
HYWAY (MSCA) neutral, scalable pathways for converting waste into NA 1Jan 2024 to 31 Dec 2027 DLUT (CN), Tohoku University (JP) et al. (GA ID: 101130009)
sustainable fuels.
Develop innovative combination of thermochemical
processes (hydrothermal liquefaction, aqueous phase . .
NIAGARA HORIZON EU [reforming, gasification and CO2 capture) converts this mix Different tech. |1 May 2024 to 30 Apr 2028 CEA (FR), POLITO (IT), LTU (SE), SOLYDERA (IT), Website to be published
. . . . FACSA (ES), et al. (GAID: 101146861)
into a hydrogen-rich advanced biofuel, which powers a
Solid Oxide Fuel Cell generating electricity
UPscaling deep conversion routes for hard-to-reCYCLE
biogenic waste by a set of promising thermochemical . .
UPCYCLE HORIZON EU |processes emerged, both in dry (pyrolysis, gasification) and |  Different tech. |1 Feb 2025 to 31 Jan 2029 POLIMI (IT), UNILJ (SI), KU Leuven (BE), LA| Website to be published

\wet agueous (hydrothermal carbonisation, hydrothermal
liquefaction) phases.

SAPIENZA(IT), et al.

(GA1D:101169472)

IEA
= Bioenergy
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Update on EU Projects on gasification involving Italy

A

Development of technology steps limiting the wider
production of Sustainable Aviation Fuel (SAF), i.e. HTL

From 1 Oct 2023 to 30 Sep

CRES (EL), LNEG (PT), TNO (NL), UNIBO (IT),

\-

Website to be published

ICARUS HORIZON EU biocrude, isobutanol from lignocellulosic biomass and Different tech. 2026 SINTEF (NO) et al. Overall: 13 participants + § (GA1D: 101122303)
. ; P partners
Fischer-Tropsh from biomass gasification.
Clean bioenergy for industry - Novel fuel flexible highly BIOS BIOENERG. (AT), Polytechnik Luft (AT), . )
CBE4I HORIZON EU |efficient and close-to-zero emission combined biomass Updraft gasifier From 1 September 2023 to DAIKIN (IT), CIEMAT (ES), Wuppertal Inst. (DE) Website to be published
P . 31 August 2026 (GA1D: 101118241)
fasnflcatlon and combustion technology. et al. Overall: 9 partners
Flexible production of renewable DiMethyl Ether (rDME) . .
. . o .. |From1lJuly 2023 to 31 ITNO (NL), ENGIE (FR), POLIMI (IT), LUT (Fl), etf Website to be published
BUTTERFLY HORIZON EU apd sy‘nthetlc natura.l gas.(SNG)‘fr-om feedstocks of Indirect gasification October 2026 1 Overall: 10 Partners (GA ID: 101118241
biological and non-biological origin.
Sustainable and circular biomethane production system Fluidized bedlFrom 1 November 2022 to IT.EN NETHERLANDS BV (NL), Fraunhofer IKTS
METHAREN HORIZON EU [enabling the management of the intermittent renewable . (DE), ERGAR (BE), TECHNIP ENERGIES (IT) et al.| https://metharen.eu/
gasification and AD (31 October 2027
lenergy sources. Overall: 18 Partners
Demonstrating and Connecting Production Innovations in ) .
BIOMETHAVERSE | HORIZON EU fthe BIOMETHANe universe (+ renewable H2 or renewable Thr.eg st?ge From 1 October 2022 to 31 ISINNOVA (IT), AERIS (ES), CERT (EL), CORTUS|https://www.biomethaver
.. . . . gasification and AD [March 2027 (SE), ENEA (IT) et al. Overall: 21 Partners se.eu/
electricity to increase the overall biomethane yield)
. . . Gasification and CIRCE (ES), 5 IT (RINA CONSULTING, CNR, PRT|
PLASTICE HORIZON EU [NeW technologies to integrate PLASTIC waste in the chemical post OM 1June 20221031 oy v\ ;RETHAN RECYCLING TECHNOLOGY SRL|  https://plastice.eu/
Circular Economy May 2026
treatment et al.). Overall: 25 Partners
Development of a novel highly efficient energy supply From 1 October 2022 to 30 WINDHAGER (AU), BIOS BIOENERGIESYSTEME
Micro-Bio-CHP HORIZON EU [system for energy autonomous multi-family buildings based|Updraft gasifier eotember 2025 GMBH (AU), FRAUNHOFER (DE), HYSYTECH SRL https://microbiochp.eu/
on biomass gasification coupled to SOFC and a PV system P (IT), CATATOR AB (SE), WUPPERTAL INST. (DE)
Renewable energies for Africa: effective valorization of agri-| . From 1 Nov 2021 UJA (ES), several African Countries, TREE S.r.l| https://www.reffect-
REFFECTAFRICA Hz2020 food wastes Different tech. to 31 Oct 2026 (IT), UniPI (IT), TIFEO SRL (IT) et al; 29 partners africa.eu/
Bridging the gap between phytoremediation solutions on . )
GOLD HZ2020 lgrowing energy crops on contaminated lands and clean Different tech. From 1 M‘ay 2021 CERTH (GR), RE-CORD (IT), ETA (IT), UniBO (IT) https://www.gold
. . to 30 April 2025 et al.; 19 partners h2020.eu/
biofuel production
From 1 June 2021
Flexible Production of Synthetic Natural Gas and Biochar - VTT OY (Fl), CERT (GR), EIFER (DE), WOOD (IT), )
FlexSNG H22020 \via Gasification of Biomass and Waste Feedstocks Fluidized bed tZ?Ji: May 2024 ->31 Dec ETA (IT) et al.; 12 partners https://www.flexsng.eu/
Development of small to medium scale residual biomass . USGM (IT), ENEA (IT), TECNALIA (ES), ICI (IT), . . )
GICO HZ2020 lgasification plants integrated with CO2 capture and D:;'cief'“'d'zed Bedf:’srg ;Eve;ozgjo TU/e (NL), CSIC (ES), MTEC (FR), CALIDA (DE)| TP/ WW“C/g'COPrOJECt'e
conversion (outputs: CHP and Biofuels) g FZJ (DE), IRIS (IT).
Full conversion of the crude glycerol into biofuels (syntheticauto-thermal From 1 May 2020 ?Nnc;le(:r;::?y(:;)M\7IT’f)h(eBsE()erC(il;:')r’eILJ/(TT()N;—I)I'RTr’:g https://www.glamour-
GLAMOUR HZ2020 paraffine kerosene (FT-SPK) to be used as jetfuel and into  [reforming/gasificati [to 30 April 2024 ->31 Oct ! ’ ! ! ps: €

marine diesel oil (MDO))

2024

on/chemical looping

NIGI S.P.A (IT), Argent Energy (UK), INERATEC|

(DE), C&CS (DE)

project.eu/

IEA
= Bioenergy

NB: This table is based on data available from the EU CORDIS, LIFE databases and project websites. CORDIS: https://cordis.europa.eu/search
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Italian Players in the CHP sector via gasification 8
R&D by SMEs
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http://eco20cmd.com/?lang=en

B
PARSIFAL gasification Plant by IRIDENERGYN

I\ |
@ PATENTED
e

6iridenergy

PIROGASSIFICATORE
INNOVATIVO

Produciamo
- Electrical Power: 8 - 10 KW
= Heat Power: 100 - 120 KW

= Biochar yiels: 15 %

EuregioAward 2023

Link: https://iridenergy.com/

IEA
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\-
PARSIFAL gasification Plant by IRIDENERGY S.rl. ~

LEGENDA
Sistema di carico biomassa secca ‘NK Y
Sistema di carico scarti (solidi/umidi) IRID I ) \ L E{( . \! e
Reattore pirogassificazione
Sistema di scarico biochar
Innesco camera di combustione syngas
Camera di combustione
Impianto elettrico
Sistema di controllo PLC

. Sistema di monitoraggio IMPIANTO
0. Sistemadicarico r ESSICAZIONE

BOONS WS WN R

Ref. http://smacsforest.it/biochar-e-impianti/

IEA
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B
GeniusFUELS: Clean Energy Transition (CET) Partnership

(coordinated by Univeristy of Bologna)

Aim at the production of fuel for maritime and heavy trucks (MeOH
and/or DME) and biochar. A groundbreaking solution by combining a
high temperature solid oxide electrolysis (SOE) process to a biomass
gasification process exploiting the oxygen coproduced in the electrolysis
as an alternative oxidant to air or oxygen from expensive air separation
units the H2 produced by electrolysis to increase the H2/CO ratio
increasing carbon conversion to fuel conversion and efficiency.

AR a id @ CNR vsB TECHNICAL T
2% N 1 o Irldenergy 4~ ISSMC ||||| UNIVERSITY

OF OSTRAVA .

@Hulteberg i@pEss ent

@ IEA
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GeniusFUELS: Clean Energy Transition (CET) Partnership

(coordinated by Univeristy of Bologna)

Gasification and Electrolysis Novel Integration Used for Sustainable FUELS

'y N
4 h WP6
WP2: SOEC development System optimization and analysis
leader: UNIBO,
(leader: ISSMC-CNR; conftributors: con’rribufc()rS‘ all partners)
UNIBO, IRIDENERGY, SOLYDERA) .
M
WP3: Oxygen/steam gasification, high
temperature cleaning & upgrading
(leader: IRIDENERGY; contributors:
N UNIBO, VSB-TUO, HULTEBERG)
<o’ AN e <

p |
WP4: Catalyst development for hot
gas upgrading by reforming

(leader: HULTEBERG; contributors:
UNIBO, VSB-TUQ)

> |
WP5: Gas conditioning, biochar & fuel
production

> (leader: ICPEES, contributors: UNIBO,

VSB-TUO, HULTEBERG, ENI)

L _/ [ y,

.
:1 I{‘f’ . . CNR VSB TECHNICAL
ek it s ‘o\\ iridenergy L 1ssMC @ 1] UNzvERsITY

e T d il e

ALBAA MATER 5 TURLFICHRLIM

LMY ERSTA L) BERLCM AR A @HUlteberg

\_/ Ems\ ot
P norgin,
I"Es et la Santé

WP7

Reporting,
knowledge
community

and
dissemination

(leader:
UNIBO;
contributors:
all partners)




IRISS-CNR & PFG HYBRID srl:
the Pyro-Gasification industrial plant

Contenitore Scambiatore Sistema di mantenimento Tramoggia
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Feeding rate: 500 kg/h (8000 tons/y)
of non-recyclable “organic” waste

(plastics, cardboard, textiles, etc.)
Syngas ending use: 500 kWe via ICE
Future: G2L, W2C

www.ieabioenergy.com
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Thank you

Donatella Barisano

ENEA IEA Bioenergy

Agenzia nazionale per le nuove tecnologie, l'energia e lo sviluppo
economico sostenibile Technology Collaboration Programme

Email: donatella.barisano@enea.it

www.ieabioenergy.com

Technology Collaboration Programme
by 1eQ
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