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DISCLAIMERS AND RIGHTS

NOTHING IN THIS REPORT IS OR SHALL BE RELIED UPON AS A PROMISE OR REPRESENTATION OF FUTURE EVENTS OR RESULTS. AFRY HAS
PREPARED THIS REPORT BASED ON INFORMATION AVAILABLE TO IT AT THE TIME OF ITS PREPARATION AND HAS NO DUTY TO UPDATE THIS
REPORT.

AFRY makes no representation or warranty, expressed or implied, as to the accuracy or completeness of the information provided in this report or
any other representation or warranty whatsoever concerning this report. This report is partly based on information that is not within AFRY’s
control. Statements in this report involving estimates are subject to change and actual amounts may differ materially from those described in this
report depending on a variety of factors. AFRY hereby expressly disclaims any and all liability based, in whole or in part, on any inaccurate or
incomplete information given to AFRY or arising out of the negligence, errors or omissions of AFRY or any of its officers, directors, employees or
agents. Recipients' use of this report and any of the estimates contained herein shall be at Recipients' sole risk.

AFRY expressly disclaims any and all liability arising out of or relating to the use of this report except to the extent that a court of competent
jurisdiction shall have determined by final judgment (not subject to further appeal) that any such liability is the result of the wilful misconduct or
gross negligence of AFRY. AFRY also hereby disclaims any and all liability for special, economic, incidental, punitive, indirect, or consequential
damages. Under no circumstances shall AFRY have any liability relating to the use of this report.

All information contained in this report is confidential and intended for the exclusive use of the Recipient. The Recipient may transmit the
information contained in this report to its directors, officers, employees or professional advisors provided that such individuals are informed by the
Recipient of the confidential nature of this report. All other use is strictly prohibited.

All rights (including copyrights) are reserved to AFRY. No part of this report may be reproduced in any form or by any means without prior
permission in writing from AFRY. Any such permitted use or reproduction is expressly conditioned on the continued applicability of each of the
terms and limitations contained in this disclaimer.
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Agenda

1. Transition is happening and storage is a
key enabler

2. How to approach the rising storage business
in the Italian power market?

3. Q&A
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TRANSITION IS HAPPENING

The electricity system is changing on a global scale, EU is pushing more and
more on decarbonisation and electrification of consumption

European Green New Deal

2030 2050

GHG

2030 electrolysis targets

L D

Carbon
neutrality
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Note: 1) Preliminary guidelines (document under consultation, published on 24t Nov. 2020)

PNIEC targets for 2030 [GW]

Wind Solar Storages

PNIEC target for 2030

6 million EVs
of which
4 million BEV




TRANSITION IS HAPPENING

Policy targets will lead to a massive deployment of RES generation, whose
intermittency will need to be managed

EXPECTED EVOLUTION OF INSTALLED CAPACITY EXPECTED EVOLUTION OF GENERATION

GW TWh
300 500
250 400

200
300

150
200

100
50 100
0 0

35% RES 55% RES 70% RES 35% RES 55% RES 70% RES
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B Thermal M Hydro I Wind [ Solar [ Other RES [ Battery

Source: AFRY Management Consulting
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ROLE OF FLEXIBILITY

‘Where’ and '"When’ electricity is produced and consumed is critical in an
electricity system whose production is governed by the weather

SUPPLY DEMAND MISMATCH

O
K
RES production Demand
1 e y
- "
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ROLE OF FLEXIBILITY

Despite network improvements, the locational mismatch between demand
and RES generation will continue to be an issue for the Italian system

55% RES PENETRATION 70% RES PENETRATION

| Transmission
capacity PP
) - 0
North-South congestion . North-South congestion ' North-South congestion
33% of hours 37%o of hours 439%o of hours

Source: AFRY Management Consulting
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ROLE OF FLEXIBILITY

Flexibility will also become essential for allowing a safe management of the
electrical system at different time frames

an

L 1]
24 SEASONAL LEVEL
@ / INTRADAY LEVEL \
/ High RES generation

VERY SHORT TIME FRAME \ RES - N
generation ||  _NE B B m o T

excess
primary  secondary tertiary Electricity
demand ‘

‘ 123456789101112
Month
0 2 4 6 81012141618202224
Conds minutes hours / Hour

Low RES generation

I wind + Solar generation

4N &8

RES penetration level

Long-term flexibility

Short-term flexibility
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FUTURE VALUE OF ENERGY

In a RES dominated market the value of electricity will shift from generation
towards flexibility

ELECTRICITY PRICE COMPOSITION (ILLUSTRATIVE)

%
<«— 100%

CONVENTIONAL-BASED SYSTEM TRANSITION LOW-CARBON SYSTEM

In a conventional generation world During the transition, with increasing In low-carbon electricity systems,
the electricity prices reflect mostly penetration of intermittent sources, the value of flexibility will prevail
the value of the commodity value of flexibility will begin to increase over the commodity component

Bl Commodity [ Flexibility value

Notes: BESS - Battery Energy Storage System | DSR - Demand Side Response
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FLEXIBILITY PROVIDERS

Different sources of flexibility in various energy value chains will contribute,
depending on maturity of both technologies and business models...

A

®

S CCGT & _ _

2 Peakers — Different new players WI|!
] enter the market depending
S on technolo i d
o gy maturity an
g business model
7 :
@ ~ A attractiveness
g - S ie—= AP
S S f I D .
Q (0]
= = Energy efficiency RES — Flexibility can be provided
> e _ by different services and
T Batteries technologies, mainly
2 O—O storage but also demand
s A M VGI side response and electric

. @ vehicles

o

-

Thermal storage P2G
Low Medium High

Technology maturity

Notes: DR - Demand Response | VGI - Vehicle Grid Integration | P2G - Power to Gas
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FLEXIBILITY PROVIDERS

... and in particular storage will be key provider of flexibility in the future
Italian electricity system

Legend
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Notes: CAES - Compressed Air Energy Storage | SMES - Superconducting Magnetic Energy Storage | Source: AFRY analysis on public data
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Agenda

1. Transition is happening and storage is a key
enabler

2. How to approach the rising storage
business in the Italian power market?

3. Q&A

14  2020-12-17 | COPYRIGHT AF POYRY AB | FLEXIBILITY AND THE ITALIAN ELECTRICITY MARKET'S FUTURE




HOW TO APPROACH THE ITALIAN STORAGE SECTOR?

New opportunities are opening in the Italian market for storage
development, but how to approach this new business?
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WHICH BUSINESS MODEL?

— Stand-alone?
— Co-located with RES?

WHERE?

— Where is best to build new
storage capacity?

WHEN?

— Early mover?
— Which opportunities in future?

HOW BIG?

— Which is the best energy
capacity size?



WHICH BUSINESS MODEL?

Co-location can be beneficial in particular in terms of infrastructural
synergies, but also barriers are in place

é[l SYNERGIES

1 INFRASTRUCTURAL SYNERGIES

Already existing infrastructures like
connection can be exploited, implying a
reduction in Capex

2 IMBALANCE REDUCTION
.

The presence of a battery may partially
mitigate the imbalance costs of the
wind farm

CURTAILMENT REDUCTION

A battery could be useful to recover
curtailed energy of the wind farm. However,
the impact of curtailment could be already
mitigated by the opening of the ancillary
services market to renewable sources
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BATTERY CO-LOCATION
WITH RES

Di—;} BARRIERS

CONFLICTING INCENTIVES
L

Risk of potential conflict with some
incentive schemes for renewables
according to current regulation

AFRY
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WHERE?

Each area has specific

Sardinia

High RES penetration, but
ancillary services dominated
by few essential units in the

short- to medium-term

Sicily
Low interconnection with
the peninsula may lead lo

local opportunities on
services provision

characteristics, but... is there

Note: Marginality from different markets is referred to 2h batteries
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enough space?

North

Tighter day ahead market
due to high demand

Open but competitive
ancillary services market

South

Large opportunities deriving from
huge RES deployment

Competition on the ancillary service
market with thermal units already
providing voltage control (at least in
short- to medium-term)

AFRY



WHEN?

Early movers will take advantage of higher market revenues, cannibalisation
will hit fast and strong

CANNIBALISATION WILL HIT FAST AND STRONG

_ S
60% "Rary, - Storages tends to rapidly cannibalise

New batteries installed their marginality

— The effect is faster on the ancillary
- services market, but can also highly
impact day-ahead

2023 2024 2025

Early movers will capture higher
margins before cannibalisation
hits

Il Day ahead [ Ancillary services

Early movers will train and learn
to use batteries in a less
competitive context

PLAYING WITH STORAGE IS NOT AN EASY GAME

— Batteries are “brand new” in the Italian
I II I electricity sector
: == '-ii'ilh. ! — Operators still have to learn how to use
I | | | I I them
1 12 24

Note: Reported values are illustrative | Source: AFRY Management Consulting
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HOW BIG?

Sizing comes down to a trade-off between costs and revenues, as
participation in most profitable services requires greater investments

CUMULATIVE MARGINS OVER 15 YEAR LIFETIME BATTERY CAPEX (€/KW)
I Ancillary services - 0.5h

Day ahead 120% +28%

e :

39% +41%

2h

659% +58%

- 0

Ancillary services
Secondary reserve Tertiary rotating Replacement reserve
0.5h ih 2h 4h 0.5h 1ih 2h 4h 2h 4h 4h

Note: Reported values are illustrative | Source: AFRY Management Consulting
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HOW BIG?

With increasing RES penetration and decreasing cost of battery modules,
higher duration batteries will ensure better profitability

Today 2040 2050

Cost reduction
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Capacity based support is needed in particular in the
short-to-medium term to achieve full profitability
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TERNA’'S FAST RESERVE PILOT PROJECT

Terna’s “Fast reserve” project has been the first action to push the
development of batteries in Italy...

High-speed frequency/power regulation, supporting the primary control

5-years contract (2023-2027) with €/ MW remuneration awarded through
Contract type auctions

€80,000/MW

Terna set the service availability to 1000 hours per year. In these hours the
battery must be fully available for the provision of the fast reserve service

Contractual obligation
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TERNA’'S FAST RESERVE PILOT PROJECT

... and the strong participation to the auctions is a clear signal that storage is
seen as a very interesting opportunity

BREAKDOWN PER AREA 118 MW BREAKDOWN PER PLAYER TYPE

Industrials
25.0 MW (10%)

Developers
102.2 MW (41%)

30 MW

37.5 MW (15%)

85.2 MW (34%)
Legend
Assigned Weighted average
capacities (MW) price (k€/MW/y)
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To wrap up...

1 The path is set and the transition will happen anyway

2 Massive generation-demand mismatch, both geographically
and timewise, will require flexibility in the system

Flexibility will be provided by a pool of different
technologies, and storage is revealing to be a key player

New opportunities are opening for storage and will increase
in the future, driven by system changes and cost reduction,
but direct support will be needed in the shorter term

|-h

Strong interest in batteries has been confirmed by the very
recent Fast Reserve auctions

|U1
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CONCLUDING REMARKS

Contact us

— Reach out to us for more information
antonio.michelon@afry.com
riccardo.siliprandi@afry.com
paolo.pacciarini@afry.com

Fuelling the transition podcast:

Episode 5 | Rethinking electricity markets with the
Energy Systems Catapult -

Listen and subscribe Za

— Recordings are available of all our 2020 webinars

Look out for more webinars coming in 2021!
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