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MISSION

Research on the energy system
with special focus on publicly
funded strategic national and
international programs.
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LEGAL STATUS

Publicly controlled research
company: part of GSE Group
(shareholders MEF)
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PEOPLE
320 employees

2/3 graduates, 80% researchers
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ACTIVITIES

Basic research on the energy system
Models and scenarios for national strategies

Support for regulation / standardization
Technology transfer

Industry support
International representation
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Development of Governamental scenarios RSE
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NES 2013 NES 2017 LTS
National Energy National Energy Long Term
Strategy Strategy Strategy
N
2013 2016 2017
«Tavolo TISCAR» I-NECP WORK IN PROGRESS
Decarbonising the National Energy Hydrogen Strategy
Italian economy and climate plan Fit For 55 scenarios
Ecological transition plan
Repower EU

RSE Energy scenarios
MM’E Power system impacts
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TIMES_RSE

Lampadus

\National Energy Model National Energy Model Multiregional Energy Model /
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sMTSIM

\ Market and Power System Simulator / -
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TIMES (The Integrated MARKAL-EFOM System) is model generator developed by IEA-ETSAP
(Energy Technology Systems Analysis Program).

 ETSAP is one of 39 IEA Technology Collaborative
Programmes www.iea-etsap.org.

 The contracting parties are the governments of
twenty countries, the European Commission and
two sponsor foundations.

 Network of Energy Modelling teams from almost
seventy countries use the MARKAL/TIMES family of
models to:

- support decision making in energy policy and

- analyse energy systems development.
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The I-NECP according to the Fit for 55 (FF55) Q RSE

o8 -55%
Green Deal
NEW draft
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“(©==Fit for 55 Package - EU

RENEWABLES ENERGY EFFICIENCY

Share of RES in gross final consumption
PRIMES reference scenario

Primary energy reduction compared to 2007

GHG EMISSIONS

GHG emission reduction compared
to 1990 levels

RSE
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2030 CEEP 2030 FF55 2030 CEEP 2030 FF55 2030 CEEP 2030 FF55
FER_T 14% -13% (GHG intensity) Final -0.8%/y  -1.5%/y (2024-30) ETS -43% -61%
2.6% RFNBO energy
FER H&C +1.3%/y +1.1%/y Non-ETS -30% -40%

49% in Buildings
+1.1%/y Industry

CEEP= Clean Energy for all Europeans Package




2030 Energy Efficiency Targets RSE
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Energy Efficiency in final energy consumption in FF55 scenario (Mtoe) Energy savings by Sector (Mtoe)
2030 projections vs Reference Scenario with policy meausures p

16

ENGENE] 3.3 4.7

14

12

10 . Services & Agr 2.4 3.9
é 8 Industry 1.0 2.2
6 I Transport 2.6 4.1

Tot 9.3 14.9

Residential Services & Agr Industry Transport TOT
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Gross Inland consumption RSE
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Gross Inland Consumption (Mtep)
2030-2050 Projections 2030 FF35 Comments
 Primary energy consumption reduction by 49% vs PRIMES 2007
180 reference scenario
160 1929 * Renewables: +11% vs I-NECP, +52% vs 2019
140 | 132 » Fossil fuels: -19% vs I-NECP, -39% vs 2019
119 . .
o . = Electr. Net Import  Energy dependence goes from 77.5% in 2019 to 61% in 2030
1 95-105 = Renewables . Natural gas cgnsumption is reduced by 3?%, approximately 26 Bcm
g 1007 23 (in 2021 ltaly imported 29 Becm from Russia)
= B Natural Gas
80
m Oil products 20 2030 Natural Gas Consumptions g gunkers
0 W Solid fossil fuels 60 W Distribution losses
40 - eTOoT 50 B Non energy uses
20 - 40 W Service +
0-6 o Agricolture
i £ 39 B Residential
0 n T T . T 1 Z
2019 2030 I-NECP 2030 FF55 2050 LTSO_O'4 20 W Transport
10 M Industry
0 B Energy sector

- . 2019 2030 FF55




2030 Renewable Targets RSE
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Renewable energy sources —
2019 Main techs options
DRAFT .

Historical

Data I-NECP FF55
RE |
SOV Share of rfanewable energy 18,2% 30% 36.7%
target on gross final consumptions
RES E Share of renewable energy 359 559 629%** samm AN
= in electricity, % ? 0 ? :""l. 4?/- QO
— 1L )

o e Shareofrenewable energy 44 5o, 34% 40% 28

in heating and cooling, % f§§

Share of renewable energy % | H.
RES_T in transport sectors, % . Z 38% (15.6%%)

* Interms of intensity reduction of greenhouse gases
** Not considering the Renewables used to produce green hydrogen

Ricerca sul Sistema Energetico - RSE S.p.A. ‘



The role of the power generation RSE
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Power Generation
Terawatt hour (TWh) 2050 Comments
620-730 Natural Gas E CCS ~ all natural gas i
| R BECCS ~ 40 50 TWh ;
0:30 i Coal . :
E « Oil products :..'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_':
H ! i
——— [ NR Waste : '/i(l\ .
g 310-420 i Bloenergy é Wind ~ 50 GW E
311 318 i Geothermal o i
279

Solar

m Wind é m @ é

n 2018

® Hydro i
*TOT :,.'.'.'.'.'_'.'.'_'.'.'_'.'.'.'.'.'.'.'.'.'.'.'.'.'.'_'.'.'_'.'.'_'.'.'.'.'.'.'.'.'.'.'.'.'.'.'_'.'.'_'.'.'_'.'.'.'.'.'.'.'.'.'.'.'.'.'.'_'.'.'_'.'.:
i Electrification H
2020 PNIEC 2030 FF55 2030 LTS L il R
i consumption _ 28% " 20307F55
i % |
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Green Hydrogen consumption by sectors in FF55 scenario Hydrogen production according to GHG reductoioon
Millions of tons of oil equivalent - 2030 (Mtoe) Mtoe % %
15
0.30
12
0.25
w
2
=
0.20 E' 9
é’ 0.15 2
= E 6
0.10 =
0.17 Eu
0.05 0.11 4
= 3
0.00
Industry Transport Refinery Petrochemical 0 . : . . . .

- 40% - 50% - 60% -70% - 80% - 90% - 100%
Emission reduction vs 1990, %

There is no hydrogen consumption by 2030 in the |-NECP.
The penetration of hydrogen is accelerated by: :

* NRRP

» Specific RES target of REDIII (2,6% of transport consumption and 50% of green H2 of total H2 consumption in Industry)

e GHG reduction .



LTS: hydrogen consumptions

CCU
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The role of CCS/CCU RSE

e CCS: Storage potential in Italy around 20 Gt CO2.

* CCS/CCU applied to the electricity sector and the industrial
sector

* Industry CCS: applicable to 100% of cement and integrated
steel, and 50% of the glass production.

* CCS for bioenergy plant = negative emissions

",
Iy
Mt CO2 2030 | 2050 St i
| 13-4n . 4 ad o O
v

B/ 112-180

Negative CCS natural gas power sector - 8-10 = 11612540 s
Emissions |CC5 Bioenergy power sector - 11-18 .mww
CCS Industry - 10-15 s o 55
CCU bioenergy _ 3-6 ?';m,:g i T

4+ Emanazion gassose Basikicata

~  Emanazion gassose Molise 0 50 100 150 200 250 i
T ——

4+ Emanazion gassosa Lazi
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Italy Energy Balance - 2019 RSE

Fonte: Elaborazione RSE su dati Eurostat Ricerca

Sistema

Energetico

Met Import energia elettrica

Accumul

) Generazione elettrica : : HE HH

Idroelettrico Energia elettrica
@) Civile
Geotermico ; = Perdite
Eolico
Solare
Biomasse
Biogas
- —
/ ]
Biocarburanti f;’ 4 & o
___r'- r
Rifiuti rinnovabil Y, Traspart
Rifiuti non rinnovabili
Combustibili solidi
Prodotti petroliferi
L= P

Gas naturale

Industria




Italy Energy Balance - LTS 2050 - net zero emissions

Fonte: Scenari di decarbonizzazione LTS RSE
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(ﬂions for 2050 decarbonisation RSE
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Approach and Co-ordination among LTES entities
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.. Ministries Scenario Negotiation Decarbonation
Coordination . . Impacts Year target
involved Working Group Support Target
Ministry of Economic 0
NES 2013 Development MISE ENEA Energy 2020 IT economy 21% GHG
«Tavolo The Presidency of the Council of MISE, MATTM, MIPAF, RSE, ENEA, ISPRA, .
. L . Economy 2050 EU framework reference scenario
Tiscar» Ministers MEF PoliMlI, GSE
Ministry of Economic RSE, ENEA, ISPRA, .. 0 0
NES 2017 Development MATTM GSE Energy, Emission 2030 IT economy 57% ETS, -33% ESD
Ministry of Economic RSE, ISPRA, GSE, Energy, emission, 0
I-NECP Development MATTM, MIT ENEA, PoliMI economy 2030/2040 EU framework 37% GHG
Ministry of the Environment and RSE, ISPRA, GSE, EU/UNFCC ;
LTS Land and Sea Protection MISERUAIIERYFAAR ENEA, PoliMI, CMCC r-ecions ALt framework Cattomn e
H2 Strategy Ministry of Ecological Transition MITE RSE Hydrogen Economy 2030 IT economy Work in progress
FF 55 Ministry of Ecological Transition MITE RSE, GSE New 2030 target 2030/2050 EU framework EU: -55% GHG
M. h . MITE, MISE, MIMS, .
ETP Interministerial Committee for the MEF, PCM, MLPS, RSE, ISPRA (all WP), Decarbonization 2030/2050 International Carbon neutrality

Ecological Transition MSCT

other

framework
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The role of the electric carrier RSE
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Flectrification Electricity consumptions .
2 e
55-56% - LTS 2050

o | i | o
m 2030 FF55

Final

consumption = 2018 Industry 119.5 116.6 126-134

Buildings 65.6 68.7 70.3 94-95
42-48% Services 95.2 99.7 90 110-114
Transport Transports 11.5 22.9 33.1 105-115

Refinery 9.3 7.8 7.0 2
P2X - - 8.2 150-230
63-66% Direct Air Capture - - - 0-3
Buildings Grid losses 18.0 20.3 20 24-26

52-54%

Industry

0% 10% 20% 30% 40% 50% 60% 70%




