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Adequacy, RES, storage and other challenges
Summary

* RES targets 2030: PNIEC

 Focus on single RES contribution

« Adequacy/security issues

» Storages: focus on hydro and electrochemical
* Focus on energy efficiency

 Focus on energy communities

 Key messages
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PNIEC RES targets 2030: a strong challenge for Italy

On a National level, the PNIEC (Piano Nazionale Integrato Energia e Clima) aims to reach a collective target of 30% RES of final
consumptions and 55,4% RES in power consumption.

PNIEC: RES target on total consumption PNIEC: RES target on power consumption
/ \ / 55,4 % \
S0L% % 38,0% - -
17,5% 17,0% I : o : :
Lo - L
I : 2015 2020 2030
2015 2020 2030

\_ AN /

Scenario 2030 (TWh)

/
m Hydro According to PNIEC scenario 2030, PV will become the most
uGeo important RES in Italy, triplicating its production by 2030. In
Bioenergy order to reach this target, PV capacity should increase of
. around +30 GW (triplicate) by 2030
m\Wind \
uGas According to PNIEC scenario 2030, wind production will have
= Coal

to triplicate. In order to reach this target, WIND capacity

should increase around + 10 GW (duplicate) by 2030
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[The final version of PNIEC will better clarify the rate and the tools of these goals
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Single RES targets

Figura 11 — Traiettorie di crescita dell’energia elettrica da fonti rinnovabili al 2030 [Fonte: GSE e RSE] Tabella 10 . Oblett|V| dl CrESCita dEHa potenza (MW) da fonte rinnOVﬁb”E al 2030
B0 T mmmmmmmm m e
Solare  swssm|drica® =====folica* =====Bjoenergie =mGeotermica
L Fonte 2016 017 2025 2030
B0 o
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o 0 -0 0-0 0-0 -0~ Geatemics b5 313 019 0
TNy ';'_5'."6"—'0"' T ol 9410 9766 15.690 18.400
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-0 . .
R 050 S 0 0o 6o o boenerge 114 1135 3570 3764
10 eOF= = oo 0= -O--O-0-0--0-0-0--0-0=0-0-0 Solare _ 19.269 19.682 16.840 50.880
di cui CSP 0 0 250 880
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Tota|e 52.258 53.259 66'159 93.194
* Per la produzione da fonte idrica ed eolica si riporta, per gli anni 2010 -2017, sia il dato effettivo (riga continua), sia il
dato normalizzato, secondo le regole fissate dalla Direttiva 2009/28/CE. Per i bioliquidi (inclusi nelle bioenergie insieme
alle biomasse solide e al biogas) si riporta solo il contributo dei bioliguidi sostenibili.
Source: PNIEC Source: PNIEC

» PNIEC foresees a relevant growth for PV and WIND - as non programmable sources, they will require storage support to be
despatched

» Regarding HYDRO, PNIEC considers a limited increase, even if strategical role of high scale hydro power plants is confirmed,
so far until 2030 and 2050 - >Need to protect current production level
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Security/adequacy challenges for the Italian system
New market and technical remedies required

In the last years, non-programmable RES growth and programmable thermo plants decrease led to relevant impacts on system costs/flexibility

requirements. Main issues:

The progressive increase of non-
programmable RES leads to a
consequent pressure on grid
costraints: increase of congestion
hours, until 25% of total hours of
the year, especially in North,
Centre-North, and Centre-South
market zones

Energy Production PV & wind [TWh]

40
TWh

[
=

2008 2016

The progressive reduction of margin
reserve, combined with exceptional
demand peak, put the system under
potential inadequacy risks in some
market areas, especially in the main
islands.

Reserve Margin at Peak [GW]

2011 2012 2013 2014 2015 2016

Strong increase of imbalances
and ancillary services markets
demand, in order to assure a
sufficient warm reserve and
voltage regulation.

Ancillary services volumes [TWh]

31,3
262 354 281
: I I I I

2012 2013 2014 2015 2016

Source: Terna

RES increase / programmable thermo decrease could be a real risk: market remedies (capacity
market) and storage systems (storages) diffusion will be an added value to deal with this problems
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The role of hydro power plants: not to be underestimated

Hydro energy is still a strategical resource for the National system, as baseload to achieve targets 2030.

ADDED VALUES:

v Highest RES capacity installed

v" High production rate

v" Long life cycle

v Flexibility and security: programmable RES — active role in ancillary services markets

CRITICALITIES:

» Strong necessity of new investments in order to avoid a rapid decline of the total installed capacity and loss of production, already
depending on seasonality factors.

» Regulatory criticalities / uncertainties: new rules about public auctions for license obtainment and old owners remuneration («Legge
Semplificazioney) , as a remedy towards a EU Commission infraction procedure - several issues

Gross RES production (TWh):

Datiin GWh . 08.904 108.022

103.898

Fonte 2015 2016 2017 A17-16
Idraulica 45,5 42,4 36,1 -6,3
Eolica 14,8 17,7 17,7 0,0
Solare 22,9 22,1 24,4 2,3
47.080
Geotermica 6,2 6,3 6,2 -0,1
36.670 36.067 36.994 36.199
Bioenergie 19,4 19,5 19,3 -0,3

21.589 22.306 22.942 22104 24378

18.862

Totale FER-E 108,9 108,0 103,7 -4,4 10832 ;i‘ﬂ:;: 19378
CIL - Consumeo Interno Lordo 327,9 325,0 330,3 5,3 6.201

— i 0 0 0 0 — T T T T T T
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

FER/CIL (produzione effettiva) 33,2% 33,2% 31,4% -1,9%
FER/CIL (produzione normalizzata) 33,5% 34,0% 34,2% 0,2% ~O=Idraulica =O=Eolica Solare otermica ioenergie =O=Produzione (GWh)
Source: GSE report 2018 Source: GSE report 2018
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The essential role of storage technology

RES development will need to be simultaneously accompanied by a storage growth, to deal with the «non-programmable» issues and to
reduce overgeneration as much as possible. Furthermore, storages could contribute to system adequacy/security .

ﬁ-TERM PNIEC TARGETS, CONSIDERING RES TRENDS: \

Conservation and efficient use of existing hydro storage plants (7,6 GW installed capacity, 99% ENEL)

Implementation, already over the mid-term (within 2023), of new storage capacity for + 1 GW (hydro and
electrochemical)

LONG-TERM PNIEC TARGETS (2030):

Preliminary analysis predict a demand equal to 6 GW, including hydro and electrochemical storages, excluding

distributed generation storages if needed

Hydro-pumping storage it is still the easiest technology available:

» Short time availability for primary reserve requirements
» High performances in down/up ramps
» Contribution to peak demand, assuring system adequacy
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The essential role of storage technology
Cost estimation evolutions

« High technology costs and inadequate levels of reasearch & development experience deny a large scale diffusion.

* Recently, significant signals lead to a relevant cost reduction trend: it seems to follow the same path of PV technology

> In 2009, McKinsey predicted a cost range between 300 and 450$/kWh in 2020

> In 2006, International Energy Agency forecasted a cost for 300 $/kWh in 2015, with a reduction of 71% in 7 years
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M Costo batteria per veicoli ibridi plug-in —8— Densita energetica battena per veicoli ibridi plug:
2006 2015 2020 2025 20 [ Target 2022 costo batteria GM per veicoli attrici ® Target 2022 densita energetica per veicoli rbidi |
Il Target 2022 costo batteria veicoli ibridi plug-in M Target 2022 costo batteria Tesla per veicoli slettt
Source: Mc Kinsey estimations 2009, IEE RES study 2019 Source: IEA estimations, AIEE RES study 2019

> The latest Bloomberg New Energy Finance estimations (March 2019) 100 $/kWh objective is becoming very close, with LCOE lithium
batteries reduced for 35% in thelast year

» However, current prices would not assure adequate revenues by power shifting only
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The essential role of storage technology
Levelized cost of storage estimations

MAIN STORAGE CONFIGURATIONS (Lazard study) \

. Wholesale: large scale energy storage to substitute gas turbine power plants, modulating power when needed

‘ Transimission and distribution: storages on TSO or DSO grids, optimizing grid stability/flexibility due to unstable charge
requirements

‘ Utility scale (PV + storage): storage supporting big PV plants in order to improve PV energy volume/price when needed
. Commercial/lndustrial (stand alone): storage system aimed to energy market price peak shaving

‘ Commercial/indsutrial (PV + storage): storage system aimed to energy market price peak shaving, offering a wider range
of market strategies/solutions

energy services to the market if admitted by the regulation.

\‘isidential (PV + Storage): storage focused on improving backup availability and offering possibility to sell energy or/

1! UTILITALIA Side 10.



The essential role of storage technology
Levelized cost of storage estimations
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Source: Lazard 2018 , AIEE RES study 2019
V and Zn indicate Flow Battery Vanadio e Flow Batterry Bromide Zinc

> The Lazard study foresees a probable decrease of battery costs in $/kWh for the next five years, due to technological evolution,
RES growth and economy scale.

> High revenues in ancillary services markets and peak shaving considered still unlikely, due to price/local market constrains
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PNIEC - Focus on energy efficiency
A cost/benefit analysis

Obiettivi di Efficienza Energetica PNIEC 2021-2030
Efficienza economica relativa degli strumenti di sostegno

Conto Termico Detrazioni fiscali TEE

Risparmio energetico
(MTEP) 3,85 18,5 15,02

Costo dell'incentivo
(Mld €) 7,5 45,5 6,83

Investimenti
movimentati (Mld €)

MId di
incentivo/MTep

{he several efficiency tools considered by PNIEC offer different cost/benefit relations to the community: \

The TEE mechanism (white certificates) obligation, although considered an International best practice, is defined to reach
limited efficiency targets (15,02 MTEP), much less than the realized in the last decade (-25%).

TEE mechanism would assure limited expenses for the community, if compared to the relative savings. Nevertheless, PNIEC
reserves an amount of resources (6,83 billions €) slightly lower than fiscal benefits (45,5 billions €).

Doubt about high expectations on fiscal benefit savings potential (18,5 Mtep): in the last decade, this remedy was able to
kachieve half the amount of energy savings reached by the TEE mechanism /
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Energy communities
General meanings from EU Energy Package

EC - Renewable Energy Community (Directive no. 2018/2001 «RED II»)

» Legal entity based on open and voluntary participation. Independent and actually controlled by shareholders or members
located in surroundings of RES generation plants, owned and developed by the entity itself.

» Sharholders can be: physical persons, small/medium enterprices, local authorities, (municipalities included), whose main
aim is, instead of financial profit, offer environmental, economic and social benefits to the members or shareholders or to
the local areas in which the REC operates

— Proximity to RES plants is required to the REC members/shareholders

CEC - Citizens Energy Community (Directive no. 2012/27/UE n. « IEM»)

* Legal entity based on open and voluntary participation, actually controlled by members and associates that can be
physical persons, local authorities, municipalities included, small enterprises.

* The main aim is offering, instead of financial profits, environmental, economic and social benefits to the members or
shareholders or to the local areas in which it operates.

— Not explicitly required proximity to the production plants; no precise limitations regading the extension

Small enterprises: < 50 emplyees and turnover until 10 M€
Small/medium enterprises: < 250 employees, turover until 50 M€ and/or balance sheet until 43 M€

||

4

[Slightly general meanings to be entered into force on a National Ieveq
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Energy communities
Main rights and key factors

AEC/CEC main rights:

» REC has got the right of producing, consuming, storing ans selling renewable energy, even through Power Purch
Agreements (PPA)

> Right to offer aggregation services and other energy commercial services

K services, e-cars service recharge or other typologies of services for their members/associates.

» CEC may participate in generation (even from RES), distribution, supply consumption, aggregation, storage efficiency

\

ase

%

Main key factors for the REC/CEC development:

» Financial benefits (credit access etc.)

this activity) and possibly combined with other energy services (in the CEC coupled with energy efficiency).

KPossibility of special incentives or subsidy specifically defined for these configurations

» Possible fiscal, grid and system fees exemptions, regarding energy produced and self-consumed within the community

» The energy produced by the community would be offered to the commmunity itself for a special price (non earnings from

~

/

TRADITIONAL DSOs POINT OF VIEW:

* Necessity to reach the right balance between the requirements for these new configurations and the need of

assuring operational/economic/financial integrity of the current infrastructures / guarantee rights/duties to fi
customers

m=) Not an easy challenge..
|
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Key messages

Challenging RES targets for Italian system will lead to storage development
* PV and wind leadership cannot obscure relevant role of hydro

* Hydro storages, available in Italy, might be an added value

* Storage cost estimation: utility scale is expected to be interesting

* Energy efficiency: still required a better balance

* Energy communities: possible issues for infrastructural economics
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Many thanks for the attention!
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