Biomass target 2030/2050 for
small and medium cogeneration
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2 Trigeneration plant
3. LEED-Historical Building
4 Mini b|ogas plant
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Circular Economy Village of Sant'Apollinare

UNIVERSITA DEGLI STUDI
DI PERUGIA

CHI SIAMO LABORATORIO VIRTUALE ON DEMAND ATTIVITA / EVENTI CONTATTI
VIRTUAL TOUR

Ex-scuderie: first building in the world certified GBC-HB ltaly

-

/ AN

cieryy


http://stage.h24net.eu/santapollinare/

\cerca &,
@

aa);




PhD Programme PhD Programme
In Energy In Rural Sustainable
Engineering Development

I

PhD Programme
In Energy and
Sustainable
Development
il )

I Iqu mt
dAgtF “Mauro Felli”




European
Commission

SET-Plan n. 14 implementation plans

Renewing efforts to
demonstrate carbon capture
and storage (CCS) in the EU
and developing sustainable
solutions for carbon capture

and use (CCU)

Continue efforts to make EU
industry less energy intensive
and more competitive

Increase the resilience and
security of the energy system
global battery sector to drive

Implementation Plan ; e-mobility and stationary \
o storage forward

Initiative for Global Leadership
in Concentrated Solar Power

Initiative for Global Leadership
in Photovoltaics

Become competitive in the

Energy Efficiency Solutions for
Buildings

Initiative for Global Leadership Initiative for Global Leadership

in Deep Geothermal in Ocean Energy e

model in integrated,
innovative solutions for the
planning, deployment, and
replication of Positive Energy

Bioenergy & Renewable Fuels Initiave for Global Leadership Districts

for Sustainable Transport in Offshore Wind

Maintaining a high level of safety
of nuclear reactors and associated
Smart Solutions for Energy fuel cycles during operation and
Consumers decommissioning, while improving
f their efficiency
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Commission

MAPPING of EU INITIATIVES

Y =participant C = Chair l

AT | BE |[BG| CY |CZ| DE |DK| EE | ES FIl |FR] EL |HR[HU|IE|IT [LT|LU| LV |[MT| NL |PL] PT[RO| SE | Sl |[SK| UK JCH IS NO TR]JEU

SET Plan IWGs C: Chair, Y: Participate
1&2 Photovoltaics Y Y C Y b { Y Y Y Y Y
182 CSP Y Y Y C Y Y Y Y
18&2 Offshore Wind Y Y Y Y Y Y Y|Y C Y Y Y
1&2 Geothermal Y Y Y Y C Y Y Y| C Y
1&2 Ocean Y Y Y Y Y clY Y Y Y
3.1 Consumers Y Y Y Y Y Y Y Y
3.2 Smart Cities C Y Y | Y Y Y ¥ Y Y Y Y Y Y Y Y Y Y |
4 Energy Systems C Y Y Y Y Y Y Y|C Y Y Y Y Y Y [
5 EE Buildings ¥ Y C Y Y Y Y I
6 EE in Industry Y Y Y Y Y Y Cc Y Y|Y Y Y Y| Y Y Y Y A Y Y
7 Batteries (Transitioning to ETIP Batteries) Y Y Y Y C Y Y |y Y Y
B Bioenergy Y Y Y Y Y C Y C Y Y Y Y
e I I . o 4 S A 4 I O WM
10 Nucleal Safety C Y Y Y C Y Y|y Y Y Y Y cly Y
A alelgn ato Pa cipation case of pa al pa pation ndicated 3 ording

182 Photovoltaics (ERA-NET Solar 1 & Solar 2) Y 52 Y ¥ Y Y| S2 2 Y Y Y C Y
182 CSP (ERA-MET Solar 1 & Solar 2 ) Y 52 Y Y Y Y| 52 2 Y Y Y C Y
1&2 Offshore Wind (DemoWind 1 / DemoWind 2) DW 1 Y Y Y Y C DW 2
182 Geothermal (GEOTHERMICA) Y Y Y Y Y Y|Y Y Y Y Y Y|C Y
182 Ocean (OCEANERA-NET) Y Y Y Y C
3.2 Smart Cities (ENSCC) C Y Y Y Y Y Y Y Y Y Y
4 Energy Systems (SmartGridPlus (SG+) / RegSys(RS)) C Y ¥ ¥ Y SG+ | Y Y [ RS [RS|Y SG+ Y Y |SG+| ¥ Y |SG+ Y |Y Y Y
8 Bioenergy (BESTF 1 & BESTF 2 & BESTF3) B3 Y Y ¥ |B1&3 B2&3| 3| 1 Y C 1
9 CCUS (ACT) Y Y Y Y Y Y Y C Y
* 1. GeoERA, 2. ERA-NET Smart Urban Futures & 3. ERA-NET Sustainable Urbanisation - Global Initiative are not included as they are not directly addressing SET Plan Actions.

C: Chair, VC: Vice-Chair, SC: Steering Committee, AB:Adviso
182 Photovoltaics ** Information on EU M5 representaion not explicitly available|
18&2 Offshore Wind ** Information on EU MS representaion not explicitly available|
18&2 Geothermal ** Y VC C vC Y
182 Ocean ** Y Y Y Y|Y Y Y
4 Energy Systems (ETIP SNET) C vC
5 EE Buildings (ETIP RHC) ** Y Y Y Y Y Y Y Y Y Y Y Y Y| Y[Y|Y|Y Y Y Y| Y | Y Y Y | Y Y Y|Y Y Y
7. Batteries Kick-off foreseen for June 2019
8 Bioenergy ** AB s5C SC+AB | SC AB SC |SC| AB sSC SC+AB|SC| 5C SC+AB AB SC+AB | AB
9 CCUS (ETIP ZEP) ** Y Y Y Y Y Y Y Y| Y Y Y Y Y Y Y Y Y
10 Nucleal Safety (ETIP SNETP)** Information on EU M5 representaion not explicitly available|
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ANNEX IV - Working Group Composition
SET Plan Temporary Working Group (TWG) SRl
Action 8: Renewable fuels and Bioenergy ) Ren& Venendaal (CHAIR)
ETIP Bicenergy
Ingvar Landihv (Lulea)
[TWG Co-Chair)
Bjorn Fredriksson Meeller [EON — chair alternate]
Mational Representatives (Countries)
ETIP RHC Rainer Janssen
i Shared chairmanship with IT: Peter Holtappels
EERA Hydrogen
[TwWis CHAIR) Time RITONURMMI Stephen Mcphail
EERA Bicenergy Juan Carrasco
T Shared chairmanship with Fi: ; .
N— France co-mr:a. Fosu LYMPEROPOULOS Nikolaos SET Plan Implementation Plan
Drilona Shtjefni
EUBIA H B - - i
Shuliano Grass Action 8: Bioenergy and Renewable Fuels for Sustainable
- Kavier MONTAGNE Ermensgilda Boccabella Transport
Alternate: Jean Christophe VIGUIE EPPSA Maria Joso Duarte
Patrick Clerens
Theador Zillner
AT Martina Conton .
Alternate: Kurt Follak EBA ) ) IP APPROVED JUNE 2018
Patrick Wellinger
BE Laurence POLAIN Neste Sari Kuusisto
Alternate: Lut BOLLEN
DONG energy Miels Henriksen
Alex LUPION-ROMERD
CY -
Alternate: Paris FOKAIDES Technical Research Eija Alzkangas
Centre of Finland Ltd Niels-Olof Nylund
. Birger KERCKOW ) Antti Arasto
Alternate: Katja Tschetschorke TSCHETSCHORKE (ALTERNATE)
IFP Energies Nouvelles Gilles FERSCHNEIDER
Carlos Garcia Barguero (IFPEN) Jean Christophe Viguie
ES Alternates: Pilar Gonzalez Gotor
M. Luisa Revilla Ente Nazionale Alberto Del Bianco DGRTD G.3 Maria GEORGIADOU
Idrocarburi (ENI (ltaly)
NL Kees Kwant Fraunhofer Institute for DGRTDG.3 Thomas SCHLEKER
Environmental, 5afety, A
ndreas Homung
and Energy Technology DG ENER C.2 Kyrizkos MANIATIS
Isabel CABRITA (UnMISICHT)
PT
Faulo PARTIDARIO European University i Support and Consultation
- Borana Tara)
Association
Grezer LEDUNG (MEMEER)
SE DG JRC C.4 Senior .
Altermate: Jonas LINDMARE - active Heinz OSSENBRINK
EC Participants
TR Gagr YILDIRIM (MEMBER) ETIP BIOENERGY - Chair
Alternate: iiknur YILMAZ pelRCDL Luisa MARELU o Work Group 2 Lars WALDHEIM
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WG8- Bioenergy and Renewable Fuels for Sustainable Transport

5 Strateqgic Targets

Renewable Fuels for Sustainable
Transport

—

e

1. Improve production performance

2. Improve GHGsavings

__3. Reduce Costs

2. Improve performance and reduce GHG emissions by increasing efficiency

1. Reduce conversion system costs
Bioenergy
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WGS8- Bioenergy and Renewable Fuels for Sustainable Transport

Bioenergyc STRATEGITARGETS 2030

1. Reduce conversion system co$ts high efficiency
(1.e. for district heatingsystemg *largescale biomassogeneration
of heat andpower:

by 20%in 2020 and50%in 2030

2. Improve performance and reduce GHG emissions by increas
efficiency:
Obtain net efficiency of biomass conversionmntermediate
bioenergy carriersf atleast 75% by 203&ith GHG emissions
reduction of 60%rom use of all types of intermediate bioenerg
carrier products resulting to a contribution to at least 4%
reduction of the EU GHG emissions from the 1990 levels

*(>70% based on net calorific value of which >30% electrical)
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WGS8- Bioenergy and Renewable Fuels for Sustainable Transport

SET Plan PRIORITIES

Renewable Fuels for Sustainable Transport

- Advanced biofuels

- Other renewable liquid and gaseous fuels
- RenewableHydrogen

- Bioenergy

- Intermediate BioenergyCarriers
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WGS8- Bioenergy and Renewable Fuels for Sustainable Transport

SET Plan PRIORITIES

Bioenergy

# Develophigh efficiencylarge scalepiomass cogeneration of
heat and power

# Demonstratehigh efficiencylarge scalepiomass cogeneration
of heat and power

# Scaleup high efficiencylarge scalebiomass cogeneration of
heat and power



BIOENERGY AND RES - RENEWABLE ENERGY SOURCE

Contribution of Renewable Energy Technologies to final energy consumption (Mtoe)

2020 2025 2030

2005 2010 2015
Baseline Advanced Baseline Advanced Baseline Advanced

Wind 6 14,7 258 42,5 55,1 64,2 75 26 95
Hydro * 29 298 30,6 31,8 34 32,5 33,9 33 34,2
PV 0,2 1,7 4,5 72 11,5 21,9 27.5 36,6 44
Bioenergy 50 822  103,8 1345 145 1845 200,5 236 355
Geothermal 1,1 2.4 4,1 75 17,5 17,6 30,1 28,4 42
Sl 0,7 1,4 3 6,3 10,5 37 46 68 81
Thermal

CSp 0 0,09 0,8 1,7 2.2 5 8,5 8,4 15
Ocean 009 0,09 0,8 0,5 0,7 1,3 34 2 6
Total RES 96 1323 1734 232 276,3 364 424,9 498.4 572,2
Totalshare o .. 1130 143% 19-20%  23-24% 30% 35% 41-42%  47-48%
of RES (%)

Source: EREC, “45% by 2030” *excluding pumped storage
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INDEX
Examples: Prototypes and commercial plants

— 1. Small Cogeneration
plant from wood chips

Solid biomass

2. Solid biomass + gasification
Medium cogeneration plant from
solid multifuels

Liquid biomass

3. Vegetable oil milling
and energy valorization

Gaseous bhiomass , 4. Small biogas from milling

residues, grass pruning, food
waste, waste-water

5. Solid/gasified biomass for Biodiesel
Production from wood chips - Biodie2
project 2G

6. BIO Methane
from Organic Waste



1. Small Cogeneration Gassif. plant from wood chips

Commercial plant z Magione (PG)
Operating in the last 3 years >7.500h/y

Pe = 50kWe POWER
Pt =110 kWt HEAT




2. Solid biomass gasification + turbine plant

Medium cogeneration plant from solidmultifuels
prototype plant z Perugia
Output power: Pe = 100 kWe
Thermal input: Pt =800 kWt

i
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2. Solid biomass + gasification turbine plant

Medium cogeneration plant from solidmultifuels
prototype plant - Perugia
Output power: Pe = 100 kWe
Thermal |nput Pt — 800 kWt Biomass tank

- Heat Gasifier v=8m ?
SN T Exchanger T=900 AC \




3. Vegetable oll milling and Small cogeneration
plant - commercial plant z S.Apollinare di Marsciano (PG)

Output power: Pe =110 kWe
Thermal input: Pt =150 kWt

Oil milling plant

OIL MANIFOLD

OIL FILTER m

SEEDS EXTRACTION




3. Vegetable oil milling
commercial plant z S.Apollinare di Marsciano (PG)

Output power: Pe = 110 kWe
Thermal input: Pt =150 kWt




4. Small biogas from milling residues, grass pruning,
food wast, waste-water

commercial plant z S.Apollinare di I\/Iarscnano (PG)
Output power: Pe = 30 kWe |
Thermal mput Pt=70 kWt

Underground
volume digesters:
21 mc
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Marinella di Sarzana
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