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Disclaimer

The information contained herein and shared in the context of the presentation is
confidential information pertaining to Gridspertise Group (the “Company”). It
must be held in complete confidence and documents containing such
information may not be reproduced, used or disclosed without the prior written
consent of the Company.

This document contains also statements related to the Company'’s future
business and financial performance, and future events or developments
involving the Company that may constitute forward-looking statements. These
statements may be identified by words such as “expect,” “look forward to,"”
"anticipate” "intend,” “plan,” “believe," “seek," "estimate,” “will," “project," or
words of similar meaning.

We may also make forward-looking statements in other presentations, reports,
prospectuses, in material delivered to stakeholders, and in press releases.

In addition, our representatives may from time to time make oral forward-looking
statements. Such statements are based on the current expectations and certain
assumptions of the Company’s management, of which many are beyond the
Company’s control.
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No liability, howsoever arising, is or will be accepted by the Company or any
member of its respective groups or its directors, officers, employees, agents
or advisers for the fairness, accuracy or completeness of the information
(including all forward-looking statements, estimates, valuations, forecasts,
assumptions or statements of opinion or expectation) contained herein or
shared in the context of the presentation or in any other information involving
the Company supplied or made available, in writing or orally, for the
consequences of any reliance upon or other use of any such information. No
representation or warranty, express or implied, is or will be made with respect
to the fairness, accuracy or completeness of any of the information (including
all forward-looking statements, estimates, valuations, forecasts, assumptions
or statements of opinion or expectation) contained herein or shared in the
context of the presentation or any other such information.

In furnishing you with this information no obligation is undertaken to provide
you with further information, to update this information or any other
information or to correct any information contained herein or any omission
therefrom. The information in this document is subject to change, completion
or amendment without notice. The issue of this document shall not be taken
as any form of commitment on the part of the Company to proceed with any
transaction or contractual relationship. The Company does not undertake any
obligation to accept (or make) offers or proposals.
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INTERNAL

Who we are

gridspertise

CO

o . . “ . a gridspertise company

Gridspertise, Aidon and Energyworx consolidate their 20+
years of know-how in smart grids and smart metering in
Gridspertise Group, jointly controlled by Enel and CVC
Capital Partners.

As pioneers in smart energy, Gridspertise Group is the
technological partner driving grid modernization with
integrated devices, services, and cloud edge solutions that
enable, monitor, manage, and transform grids for energy
players.

employees'

. - . . clients worldwide?2
We redefine grid intelligence through modular solutions

and an as-a-service approach, ensuring flexibility,
reliability, and optimal end-to-end performance.

At Gridspertise Group, we shape the future of energy creating
value for our customers with actionable intelligence.

smart meters delivered3

smart meters in MaaS*

‘-r..»‘_f- “" “: P

It is about delivering a new era of sustainable and reliable
smart grids, with real-world solutions that solve challenges in a
more effective, adaptable, and results-driven way, moving from
possibility to tangible outcomes.

o Gridspertise group Subsidiary . Commercial
headquarters and branch contracts/pilots

1. Gridspertise, Aidon and Energyworx, Dec. 2025.

2. Cumulated Gridspertise, Aidon, and Energyworx customers (Dec. 2025) . 5
3. Cumulated Smart Meters delivered with Gridspertise (2001 - Dec 2025) and Aidon (2004 - Dec. 2025) technology.

4. Energy metering points in Aidon’s Metering Service, Jun. 2025.
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Key milestones 8 gridspertise

Gridspertise

Energyworx
establishment

2nd [argest vendor JYW
acquisition

in Metering Market?

1[@]@R 100M Smart Meters g
MILL

delivered' globally

SMART METERS

2023 2024 2025

- 1.5M Smart
CVC joins as Aidon Motera 1M Smart =SS | tent grant for
new shareholder acquisition delivered Meters m QEd® device
in Latam I W2

1. Cumulated Smart Meters delivered with Gridspertise technology (2001-2023) .
2. Northeast group, Global Electricity Metering Market Dataset (2024-2033). )
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Global R&D and customization centers footprint 8 oriospertise

Smart Grid Labs (MV - Smart Meter and Grid R&D C s a Customization
- Mi . . ~ enter - Jyvaskyla
Skl aid Ll T Milan, LV - Bari) Lab - Sao Paulo v v Centers - Vantaa

State-of-the-art metrology Real time emulations of grid Localized technical and Research and development Devices assembli!ﬁg according
development and testing topology and control room customization development activities for designing new to customer requirements and
facilities underpin environment enabling stress activities across meter and grid products, processes, and loading of their configurations
development of intelligent test simulati_ons anq rapid domains for our clients technologies improving the and application software, close

meter equipment used globally product innovation smart metering offer to mass roll-out customers

T

R&D Centers

A
99 patents! 90 Proprietary SW and FW1 72 Trade Secrets!

Customization centers

1. Gridspertise and Aidon, Dec.2025.




Solutions to address the advanced needs of utilities 8 gridspertise

. A

«  We commit to 2 key promises, aiming to deliver value in terms

Acquiring events and measurements from grid edge of efficiency, sustainability and reliability:
devices, enabling remote control of grid components,
and managing outages restoration

= We deliver the maximum value out of our customers'’
smart meter investments

« We maximize the resilience, operational efficiency and
hosting capacity of our customers’ grids

\_
» Supporting efficient smart metering and grid deployment
through planning, execution, technical design, and

Edge computing solutions, with virtual apps
and future feature expansion capabilities

Enabling full metering use cases, and compliance services
providing data validation, estimation, and
billing calculations » Enhancing operations via system integration, software and

firmware management, remote support and monitoring
« Driving performance improvements with advanced
consulting, automation setup, and data-driven quality and

Advanced multi-tech, multi-protocol losses analysis
devices with FW intelligence

-
\_
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Market analysis 8 gridspertise
Trends reshaping grid operations and requiring advanced digitalization

Distributed 50%+ of RES distributed N/t gl i @il t BUsElh
by 2030 distributed generation paradigm (e.g. control /
Resources and y monitoring of distributed flexible resources;
Reverse Flow transformer rating adjustment)
Cli Improved observability of network assets . .
Ilmgte /5X increase in extreme weather  (e.g., IoT to monitor weather conditions Digitalization
Resilience events across grid; status of and edge
substations/feeders?) .
Computlng
- <h arids wi _ will be ke
Aging 50%+ Europe'sdiswrbution  Need o efutish gride it futwr-proof B A0 B
Infrastructure glrélds are more than 40 years performance and enabling future use future-proof
cases (e.g. flexibility) ) P
grids
Grid Stability & Higher value of loss Update grid management systems
reliability load due to increasing (e.g. advanced fault location, preventive
electrification (es., Heat pump, maintenance)
EV charging)
Cybersecurity over ’|'OOO cyber attacks per Higher cyb_erste_curitg Itevel requirtedlespecially
- : e in communications between centra
E:'ts\'lr(‘)?krfj'é‘i’gl‘igzt‘i’(")ﬁh ‘évgzegzon European utilities in operations and peripheral nodes
1. E.g., environmental sensors and/or electric parameters monitoring within substations. 10

2. Rapporto Strategico Ambrosetti Enel 2024 - Il ruolo della distribuzione elettrica p.23.



Aging Grids

What are the challanges aging grids are facing today?

11



gridspertise

Q
O

Context
Share of grid length by age by country region, 2021
Percentage for each cluster In advanced economies early
Need for smarter grids Need for grid dev't electrification led to older grids

100% due to recent network developments

Among the EMDEs, countries like India
and China are pushing investments to
replace legacy grids and increase
reliability and hosting capacity

80%

60% Advanced economies are struggling to

enhance grid reliability because of pre-
existing constraints (e.g. old designs,

planning in urban spaces, legacy

systems)

40%

20%

ﬁ On average, EMDEs have newer grids

0%
Japan EU Other adv. Other India Africa China SEA
Econ. EMDEs

@ Lessthan 10 yrs @ Between 10 and 20 yrs @) More than 20 yrs

Source: IEA
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Context

Indicative design lifetime for electric grids assets

Typical design lifetime in years Electricity grids are expensive assets

40 50 60 that are often in service much longer
than the equipment they connect

(@)
—Y
(@)
N
(@)
w
o

EV Charger ) )
Lifespan can be extended with proper

Solar PV maintenance and service

Asset health can be damaged also by
operating them over their rated
capacity

Onshore Wind

Offshore Wind . .
Ageing assets increase safety and

reliability risks (insulation material
degradation, faults, short circuits,
outages)

SS Automation

Circuit Breaker

Digital equipment have much shorter
life (15-20 yrs) and much faster
innovation cycles

@ Power transformer

Underground cable

Overhead line

Source: IEA



Market Evolution

Changing role of DSOs

INTERNAL
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DSO'’s Traditional Role

. Centralized structures organized
around classical supply chain
elements (generation, TX, DX)
Customers at end of supply chain

Disruptive Trends

Decentralized energy resources
Emergence of new  market
participants

Flexibility markets

Opportunities to be sized

Optimization of DX networks
operations

Curtailment grid investments




Role of DSOs

Distribution operators’' new paradigm

Electric heating &
cooling
——
Data
@ storage
centers
* m
Distributed
storage
OGrldspertlse @ Advanced

0 gl metering
infrastructure

Conventional ﬁ
Generation Demand side
management
Transmission

Electric
vehlcles

08
A

Renewable
distributed
generation
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DSOs role into the new grid scenario

e« Connection/disconnection of DERs

o« Planning, maintenance and management of
EW &

o« Management of outages and network failures

o« Energy Billing

e Peak lead management thought DERs

o« Congestion management

e Support to other market operators: TSOs, energy
markets

e Introduction and determination of locational price
signals

o Establishment of local flexibility markets (like
bilateral long-term markets)

—_



The imperative for digitalization

Outages and faults

Reliability issues

Short term
challanges

%’ower Quality Issues
Lack of Visibility

@ Resilience
@ Intermittency

g Congestion mgmt

Q Reverse power flow

Long term
challanges

Source: Statista, IEA

8 gridspertise

Digitalization of distribution grids offers several upsides for DSOs:

Enhanced grid visibility and control

Improved reliability and resilience

Optimizing Grid operations and efficiency
Increasing Asset Health

DER Management

Reduced Operation Costs and Non-Tech. Losses
Regulatory Compliance and Reporting

Enabling Innovation and Research Opportunities

Investments into digitalization (world-wide, billion USD)

140

120

100

80

60

40

2022

ommiinication

| Automation

Smart Meters
N |

16
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Global Smart Meter penetration by region 8

US SM penetration rate ~ 79% - 2023 . SM s one of the technologies covered by

2023 Total number of metered EU energy policies through mandatory

electricity connections was 182 million nationwide rollout.

—-165M US and 17M Canada . Most countries have started and/or
completed their 1st waves of rollouts

. Some countries have launched the
second wave: ltaly, Spain, Finland and
Average NA Sweden (1st gen SM are coming close to

the end of their service lives)

Penetration 2023: 80%

Average EU
Penetration 2023: 60%

. InLatam the largest deployments in - China, Japan, South Korea and Taiwan
Brazil (S0 Paulo) and Mexico have led the adoption of SM technology
. in Asia-Pacific with ambitious national
. Uruguay only 1.6M electricity users, in o
achieved a SM penetration rate of 80% rollquts and today accoun.ts for 93 A’ of
in March 2024. 0 o » the‘lnstalled base of SM‘s in the‘reglon
. Costa Rica has also an ambitious @ 80% - 100% ‘y + Indiaand Bapgladesh W.'” ConSt'tUte Fhe
nationwide smart metering rollout @ 60% - 80% P4 fastest growing market in Asia-Pacific
with ambitious governmental initiatives

ongoing ® 30%-60% ;
15% - 30% now in place
0% -15%
Average APAC
Average LATAM .
g Penetration 2023: 61%

Penetration 2023: 6.5%

Source: Berg Insights 2024 17



Regulation

What role does the regolatory framework play when it comes to
digitalization?

18



The impact of digitalization

Regulatory frameworks features (indicative)

OUTPUT

Services
Investment
push

Many NRAs have
opted for
mixed/hybrid

schemes
Source: IEA

PRICE/
REVENUE
CAP

efficiency

Regulatory frameworks impacts (indicative)

Q
O

gridspertise

Cost recovery 000 [ 1 J o0

[ 000 o0

o;ﬁ)tli?r?iziantigon - A A

[ 1 ) 000 000

Innovation [ ( 1 J 00

[ [ 1 ) 000

Cost/price o0 o0 YY)
alignment

19
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The impact of digitalization

1. Regulatory Governance

Regulation as "soft-spot”

Governance/accountability
- Regulatory independence
. Decision-making process
. Developing/approving regulation
. Appeals Procedures

Transparency
. Transparency of allowed revenue determination process
. Accounting transparency

Trade-off between achieving
overall cost efficiency and
push for investments

Digitalization impact many
aspects at the same time, both
concerning cost optimization
and incentivization

2. Overall tariff framework

Regulatory period Revenue structure

Tariff regulation method Efficiency factor

. Rate-of-return/
Cost-plus

. Cost of services

. Output based

. Long vs. short
o Price resets

3. Cost and

. Building blocks

. Accounting
standards

. Cash-based

. TOTEX

revenue determination

OPEX
. Determining allowed
OPEX
. Allowed vs. actual
. Controllable vs.
uncontrollable
. Efficiency benchmark

CAPEX/RAB
. Determining allowed
OPEX
. Allowed vs. actual
. RAB determination
. D&A

WACC
. Tax/Inflation
. Cost of Debt/Equity
. Equity B and ERP
. Gearing
. Risk-free rate

4. Revenue adjustments

. Adjusting for difference between allowed/actual revenue
. Adjusting for difference between allowed/actual pass-trough costs

« Adjusting for inflation

] Topics impacted by digitalization

X factor for OPEX
efficiency (CPI-X, RPI-X)

Incentives
Quiality of service
Continuity (Saidi and
Saifi)

Losses compensation

Leveraging digital expertise can
bring to all-over-the-board
positive change and extra
revenues

Regulation reforms should
encompass formal and
substantial changes: enhance
governance, improving cost
recovery, aligning tariffs to
utilities costs and pushing for
improving service




Regulation Benchmark and main challenges faced... 8 gridspertise

.. CAPEX and OPEX are under a TOTEX framework, split

Main info e G into fast-money (recovered directly) and slow-money
< Remurr:eratlon \(/(\:/aA%'g)llzedD ’Ir']t I?ABt,‘ recovedred v]:? 6.0% Irlfal I?_r\?/'ﬁ‘c Efficiency sharing applies to both CAPEX and
= : scheme : Igitalization  an software, [like OPEX under the TOTEX framework. The base

© R lat T Output-based (TOTEX o ; ;
2 eguiation Type U PUEEEEl ) monitoring, are included in RAB. for the efficiency gain is the difference between
oy the actual (current year) TOTEX and the
o National Authorit ARERA AMI Smart meters are included in RAB under the TOTEX reference TOTEX  (determined  yearly),
© u y CEULGEEET I framework. Lifecycles are 15 years, and penalties are representing either an out- or an under-
% Scheme applied for poor KPI performance. performance. The result it the split between
O DSO’'s efficiency gain and efficiency sharing
Nr. of DSOs 138 with end customers using a dedicated
S vear N+1: recognition in RAB. Year N+2: depreciation parameter.
recognition in R . )
Nr. of end users 36 M tariffs impact on tariffs. 15 years useful life.

Smart Meter Rollout Mandate AMI Architecture Communication Protocol

c T e T e s
o
= Metering
O
g Responsible Party RS
- Italy completed its first nationwide
2 AMI ownership DSOs rollout of smart meters in 2071, and the ltaly uses a centralized architecture i i According with new network security
= second-generation rollout (SM2G) is .
3] . . where data concentrators at MV/LV requirements set by the regulator for
= . ongoing, focusing on enhanced . : -
5 Tech specs Issuing . -, - substations collect data from smart the second-generation meter, the main
o . ARERA functionalities and  higher data ; S
© Authority ranularit The second rollout meters and send it to central systems. adopted communication technology
= ﬁlcludes Y- imorovements in The DSO is responsible for data are dual PLC (Meters & More) and RF
o Tech specs CEl ication t ph oai d dat collection and management. (169 MHz).
£ Supporting (Comitato Elettrotecnico communication technologies and data
% Authority Italiano) processing.
P

Nr. of Installed AMI 35M

* Sources: Berg Insights, ACER (European Union Agency for the Cooperation of Energy Regulators), CEER (Council of European Energy Regulators), Enel ReBook, Internal Gridspertise Research.




Regulation Benchmark and main challenges faced... 8 gridspertise

Revenue cap = non-controllable and controllable costs
+ bonuses + CAPEX top-up + quality elements, adjusted
by CPI-X. Digitalization assets and software are in RAB
with a 3-5 years lifespan. Nominal pre-tax WACC 6.1%. The Authority carries out its efficiency

Grid assets’
Remuneration

scheme

c

o

2 Regulation Type Revenue Cap benchmarking based on the cost examination
oy AMI Unbundled AMI sector, with metering point operators (TOTEX) and before the start of each new RP
o Nati . BNetzA . (MPO) managing AMI systems under the 2023 for electricity network operators. The efficiency
= ational Authority (Bundesnetza Remuneration Digitalizati £ the E A h King invol . h ,
= gentur) Scheme igitalization of the Energy System ‘ct. Smart meters 'ber.]c‘ marking involves assessing t e.operators
o are funded by consumers and DSOs via regulated fees. individual costs against the services they
o provide and determining each operator's cost

Nr. of DSOs 900 s
AMI Fees for MPOs to recover AMI Capex, Opex and efficiency compared to the other operators.
LG E  operators’ marginality. Payment start in the installation
Nr. of end users 50 M tariffs year.

Smart Meter Rollout Mandate AMI Architecture Communication Protocol

Metering Metering Point Operators

Responsible Party (MPOs)
Metering Point O ; Germany's smart meter rollout is Germany adopts a decentralized
AMI ownership € erlng(Moplno )pera ors ongoing, with a legal mandate aiming architecture  where smart meters | | Germany primarily uses DSL and
S for 95% coverage by 2032. However, ! cellular communication protocols

Tech lssui deployment has been slower than ggg:ect ;g S?eagfjreMet?nrte?n?cte%ﬁariyessl (GPRS/3G/4G) to ensure secure data
ech specs 'ssuing BNetzA expected due to complex regulatory 9 - transmission. In some areas, PLC is
Authority . . between the meter and the utility. The . .
frameworks and higher security - . also utilized, but data protection and
. architecture places a strong emphasis - .

) requirements. The rollout focuses on on data rivac encrvotion.  and privacy remain central to the

BSI (Federal Office for privacy and security concerns with P Yi yption, communication strategy.

cybersecurity protocols.

Tech specs

Supportin : .
AS&orityg Information Security) advanced smart meter gateways.

Nr. of Installed AMI >5M

c
o
=
&)
>
(o]
Q
o
(&)
—
>
—
[S]
>
—
+—
[92]
©
-
y—
=
(o]
o
=
(]
)
()
=

* Sources: Berg Insights, ACER (European Union Agency for the Cooperation of Energy Regulators), CEER (Council of European Energy Regulators), Enel ReBook, Internal Gridspertise Research.



Regulation Benchmark and main challenges faced... 8 gridspertise

Main info Valor Agregado de Distribucion (VAD) as core of the

Scheme required. cycle based on previous cycle costs
(efficiencies included).

Grid SRR distribution tariff, set by CNE every 4 years, based on
Remuneration ice bench ks of effici £ Modelo "
c scheme price benchmarks of efficient "Empresa Modelo,” serves
S . - as the benchmark for CAPEX and OPEX remuneration.
© Regulation Type Price Cap Model
= No mechanism for checking on costs and
& i ; AMI Smart meters are capitalized into VAD in specific cost profit-sharing ex-post are in place. However,
” . Comision Nacional de . L - ;
© National Authority Energia (CNE) PEVLEEH  category., ex-ante authorization by the regulator is Empresa Modelo references are reviewed each
2
o}
O

31
According to the last 2019 Regulation, AMI is included in
A\VIREEeelelplidlels}  end users' tariffs. Cost recognition is charged directly in
24 M in tariffs end users bills, via o dedicated rental fee from the
: ! installation.

Smart Meter Rollout Mandate AMI Architecture Communication Protocol

Main info

Metering
Responsible Party el
AMI ownership DSOs
No Gov't rollout mandate, AMI Decentralized architecture, with DSOs

Tech specs Issuing CNE deployment is left to DSOs to decide, managing installations and data As of today, all AMI installation utilizes
Authority on a voluntary basis. collection, according to current PLC communication (M&M or G3).

regulation

Tech specs Superintendencia de
Supporting Electricidad y Combustible
Authority (SEC)

Nr. of Installed AMI 0,6 M
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The key elements of the energy transition 8 oridspertise

Fossil-based energy Ramp up of

Networks empowerment

and resilience

Grid Digitalization
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Grids evolution requires substantial investments... 8 oricspertise

yesterday

tomorrow |mp|ICatI0nS fOf' DSOS

improve grid resilience (SAIDI/SAIFI reduction)

4 @ O O‘ Expanding smart grid investments in order to:
ﬂ/lc%l\ ooo @I o [[production %:’ //377/\2 L . -

few large power plants many small power producers °
°
°

centralized, mostly national decentralized, ignoring boundaries

e ]

facilitate dispatching of distributed generation

compress reaction times to support network
reconfiguration and fluctuating bidirectional flows

Overall improve operations & services performance to
final users

Enable digital interaction with all stakeholders

Average global yearly DSO investments

based on large power lines and pipelines including small-scale transmission and regional
supply compensation B$/year
distribution
v
top to bottom both directions x1 5 - x2
O O [} O
ES o 9 -consumer 9 o [B @_} 4
E Y W °
passive, only paying active, participating in the system

2016-20 2021-30 2031-50

Note: SAIDI: System Average Interruption Duration Index; SAIFI: System Average Interruption Frequency Index - Source: WEO2021, IEA



A new ecosystem enabled by smart technologies

Smart Metering
= Open Meter

= Multi channel

= Multi services

Broadband Communication
= Ultra-broad Band

= Optical Fiber

= 5G MVNO

Edge computing
Device Virtualization
Artificial Intelligence
Machine Learning
Cybersecurity

Active Demand and Flexibility

DSO Services
Energy-Box
Load Balancing
Chain 2, Chain 3

Work Force Management

Active Safety

Smart Wearable Devices
Augmented Reality
Virtual Reality

INTERNAL

0 gridspertise

O

Secondary Substations
= Sensor Networks

= Big Data

= IOT

= Urban, Environmental & Energy Data

Grid automation & remote control
= Smart Fault Selection

= MV Network Automation

= LV Network remote control

= Distribution management system

Electric Mobility

« Fast-Charge

« Vehicle-to-Grid

« Load Shaping

» Storage Distribution

Renewables Integration
= RES Dispatching

» Forecast

= Storage

Cloud Computing and Data
» Artificial Intelligence

= Machine Learning

« Big Data
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Evolution of energy meterings 8 orivspertise

7

T TIDRT g Pairie Hiaslias s = neayy dg

OB Commew 2
LTI

LE [TE TR T E v hsbmnich

Basic energy measurement Improved energy measurement Advanced energy measurement

In-field reading with operators Basic remote reading of information Remote reading and control

No value-added services to customers No value-added services to customers Extended new market opportunities
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Advanced Metering Infrastructure architecture 8 orivspertise
CENTRAL o
SYSTEM %\ /Q Pomttompont Charging station HOME

Q_ cellular, RF, NB-IoT etc.) ] 5
Q?(?I ............................................... " T Sma({
@ = appliances

________________________

SECONDARY

!
| | H
| :
| SUBSTATIONS L
: oa S SO BE e G
I
: 8 o : Chain 1
) - [T
| —
: I (PLC)
[ (or QED Multi-service ! v
'\ ’ ) concentrator /: In-home device
LV network Water, Gas, Heat Sensors and

remote control Meters actuators
Ty
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From the first generations of Smart Meters... 8 oriospertise

2001 2008

1st generations of Smart Meters

Telegestore Cervantes End customers Regulator
: O
- . Invoices on real . Sector development
q _.! 'Spain consumption . Improved quality of 8
..... . hfiale . . Remote contract mgmt. Service (technical & |
(s | ~ o ‘Roma”'a - Multiple/Tailored tariffs commercial) =
, = ’ ltaly . Greater awareness - Enabling free market
. Remote readings . Loss detection . Better accuracy . SKUs/ warehousing /:\
- Remote work orders . Energy balance - Increased billing reliability . Transportation R
- Lower switching costs . Stimulates bills and . Lower claims management optimization
. Lower meter payment culture . Lower customer service . Purchasing & logistic
maintenance and costs - CO, emission reduction
consumption . New flexible tariffs

3‘ >> Yearly savings around 450M (Telegestore project)

¢
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...to the new generations 8 orivspertise

2001 2008 2017 2018 2019 2020 2021 2022 2025

1st generations of Smart Meters NEW generations of Smart Meters

Open Meter JOBI

Brazil

In compliance with the new
Directives on energy efficiency,
smart metering systems must:

» provide increasingly granular
energy data

» provide more detailed
information about the status of
the network

enable post metering services

stimulate end customers greater
awareness and energy efficiency

Y VY
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Benefit to the whole society

Solution to support the modernization of the electricity gird

. Reliable electricity metering remotely managed

. Invoices on actual consumption and advanced tariff to choose
. Bi-directional metering supporting RES generation

. Customer physical security improvement

. Cutting-edge cybersecurity

- Near real-time consumption information and alarms enhancing
energy efficiency

. Advanced functionalities: customer over-voltage
protection (POP), pre-payment

. Advanced Grid Sensor
monitoring grid parameters

« Support to network planning
and outage management

« Reduction of
non-technical losses

benefits to society and the economy

The Smart Meter is the enabler of the Digital DSO
for the Energy Transition, bringing significant

gridspertise

0
O

Modernization of infrastructure
Enabling free-market development with custom offers

Support energy transition towards distributed
generation and active demand response

Sustainability: circular-by-design industrial devices
Increased quality and reliability of energy supply




INTERNAL

Valuable information for planning the network 8 arigspertise
% Network Engineering and Planning ‘ '
= Support to network planning thanks to the 35 min 7.000 billion
?ysterTlllaélcc)[a)cczglglt[[onfoJ tlc_achnl)cal parameter ) Smart meters of data to be managed
rom a s \Foint of aelivery (multiple DSOs) per year (19 bin/day)
= Increasingly granular data (15’ samples) to ) _
support Distribution Management Systems, Energy measurements Technical parameters

LV network calculations and identification of
critical issues

A A
Monitoring of MV/LV transformers 'i'
’g = Advanced monitoring of MV/LV — | |
S transformers (direct motoring and balancing S o corea saregaa B e
o through smart meters aggregated - .
o consumption)
» Sensors’ data collection (electrical, ?‘"”" ‘ PSS S PSS F LSS
temperature, environmental) local and 2 |2353 LSS S S TESE e e e
remote 200 s
- ‘ 02 g, 43 k
. I11i%===s% | Monitored transformers
= RES observability SFE S F T a&;@f S S S S (and rrilgitie\g)smart
% carga agregada
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Key enabler for Smart Grids and DSOs new role

2%
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Increased Operating Efficiency

« Enhanced work orders success rate thanks
to optimized algorithms and multiple
communication channels (e.g., PLC plus
radio)

Synergy with Network Operation &
Automation
« Feeding the LV network management system

with tech data coming from the meters for an
efficient grid management

» LV anomalies real-time detection (Last-
Gasp) and support to fault isolation on LV
network

= Support to DERs integration (es. voltage
regulation)

Revenue Protection Support

» Advanced anti-tampering functionalities
(magnetic, meter-case opening sensors etc.)

= Evolved frauds detection through energy
balance (at substation level) and big-data
analytics

)

)

O gridspertise

O
o D
Siw Meter acquis. rate || Work orders || Success rate
g within 24h per year within 4h

Last Gasp & synergies with LV network Operations

. Last gasp information feed the LV SCADA and allow Network Operators
to locate and identify the portion of the LV network affected by a fault

« Trough the AMI infrastructure can be collected valuable information
about the status of the LV network (cable temperature, street cabinet

condition/opening etc.)
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Key enabler for new services/platforms 8 orivspertise

@ Multi services enabler ‘ '

» Cross analytics allowing advanced urban
planning
= Support for emergencies management

Central System

= Support to multi-metering (Sensors, Gas Multi-services infrastructure
Meter, Water Meter, Heat Meter) )
= Third-parties leverage on the metering ﬂw mg:% Other e
infrastructure to enable and managed their 2 ﬁ; T MVILV substation
services °\&% ] - 0@@
= Support to Smart Cities management: public L e
buildings energy management, smart lighting, ) 8 1 Exchange
bus stops, parks etc. i nterface
1
|

RF Communication

0sa fAoias|3

I
1
-

i — " WAN
) LV grid : Network
-'—'l - S .4"
- PLC, RF Communication WAN Communication “"‘

New smart subjects support

« Key enabler for new flexibility platforms and
services

= Key enab.le.r for the development of energy » Several pilots have been launched mainly by leveraging on the RF W-MBUS 169
communities MHz communication (gas, water), and currently some DSOs are acquiring their
data through the AMI infrastructure

(7
=
()
L)
o
-
(&)
=
®©
)
(7))
t
©
S
7]

DSO SENSORS HEAT

(GPRS, 3G)

« In some pilots, PLC has been used to collect data from smart lighting nodes
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Open infrastructure for new Smart subjects

Customer engagement

Advanced energy and ancillary services
» Increasingly granular energy data enable:

. market operators to introduce new offers
with dynamic pricing, based on
customized tariffs

. hew services/platforms e.g., those linked
to distributed generation, e-Mobility and
flexibility

Advanced Functionalities
= Prepayment
= Permanent over-voltage protection (Pop)

Smart Home & Active Demand Support

= Near-real time communication towards end
customer by means a dedicated channel
(Chain2)

» 17 use cases for stimulate a greater
awareness, energy efficiency and enable
demand-response services and home
automation

)

gridspertise

O
O

Permanent Overvoltage Protection

ooooo | grid
vultage
O’

— Y

LV Grid isolated

delivery point

= POP devices are able to disconnect

y - 'y
)&
-

an electric system from the LV grid
whenever a permanent overvoltage
is detected in order to avoid the
connected loads get damaged

The re-closing of the switch-
disconnector inside the meter is
forbidden until the voltage falls
back into the allowed range

“*%! Open | Chain2 full 17 99%
“w Meter released in Use cases Daily success
S ) 2021 enabled rate
Q\:&mﬂggmm ‘ DLMS | In all new smart
ITALIANG 4 m ete rs
Open protocol DLMS UA
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Load curve collection 8 oridspertise

Pushing customer awareness forward

ENEL Energia - Ore FREE Billing Based on hourly-grained Load Curve

e Voluntary Price for Small Hourly price (€/MWh)
New energy supply offer for free A LIBERTA Customers
market Italian customers based on 3 - . . -

o Precio Voluntario para el Pequeno
OPEN METER features: G:JIA E:onsumido) P a 150 -

= Customers can choose 3 hours [T § . Tariff for customers with

per day at which energy is free ¢ v ' contractual power up to 10kW 100 -

(only the energy component of the tariff)

- Hourly price published by

. Off_er can be managed from.APP — Red Eléctrica de Espaiia 0 |
delivering hourly consumption : .
information N.._.N . Since October 15t 2015
traders have to bill based
i 0 +rrr T
onel on hourly consumption . T 1 oa
OPEN METER as the enabler factor for an more than 15 GB/month of billing relevant data
innovative and customer-oriented offer collected from the field
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Resilience

Atmospheric events

gridspertise

O
O

‘ | Extreme weather Conditions Affected Regions

= Hurricane wind speed (200

Mainly
km/h) 0 = Tuscany
= Sticky show = Abruzzo
« Widespread heavy rainfall <
Affected Customers
Peak 200,000 customers
< \ 3 Days —
N
\--~_ )
MV Network l?f Fine Grained LV fault detection
Automation eng ~ leveraging on —>
“.J real-time access to meter data

39
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Chain 2 takes customers engagement to the next level 8 arigspertise

The higher the frequency of energy data sharing, the more advanced the services that can be enabled
and greater the awareness and energy efficiency achievable

ortiy | —Wesky ] Daly ] Mearreaime

[] Weekly or monthly readings
will never be able to tell you
how much energy you're

using at different times Web platforms and Apps, :
throughout each day especially if fed with daily =
load curves* increase o . Dedicated communication

customers engagement,

““““““ can notify consumption
alert and integrate energy
efficiency algorithms

channel towards the customer
to provide near real-time data
directly from the meter

. Multiple use cases can be
enabled according to local
regulatory framework

Hourly load profiles in the
monthly billing offer granular
but delayed energy data

(*) energy data usually referred to the day before
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Smart metering penetration in Europe 8 oriospertise

State of the art (2025) Roll-out state of the art and planning

. Country Regulatory drive Penetration Current roll-out waves
Smart Meter Penetration <16/ 417 18|19 20 21 22 23 ‘24 ‘25 26 | 27 ‘28 ‘29 '30>

@ 380% - 100%
® s0% - 807, & cemeny  Mandatory e O
o/ _ 0,
o Poland vandatoy QR
Netherlands ~ Mandatory 8% S| 1fwave  ZEEUEESCUEIERUEN 2 wave )4

0% - 30%
Belgium Mandatory (R

S04

4= Finland Mandatory 00%

& CzechRep Not mandatory

3 Dot Mandato | T BT
& Estonia Mandatory 100% I )
@ lithuania Mandatory 58%
S Austria Mandatory |  tstwave = Z [ 2w, ) Z
4% Norway Mandatory I m)
() treland Not mandatory  @EE

& Sweden Mandatory

£ Spain Mandatory

O B>
= Greece Mandatory  ED
O e ey QD | T D

Qo wneoy D | T D

() Romania Mandatory  EED

i
w

Malta Mandatory |l  ttwae
Expected



Maas can deliver multiple benefits for DSOs along the full

INTERNAL

Q oridspert
gridspertise
O

metering Value Chain

Benefit

Description

Operational
efficiency

_~\ Financial & cash
optimization

Strategic Focus

Quality,
Performance and
Compliance

@ ©O® ©

Accelerated time
to market

Scale-driven standardization of technology, configurations, processes and SLAs reduces
complexity, risk and total cost of ownership, while improving performance and operating quality

Minimizing internal skill requirements and vendor coordination, with a single point of contact
streamlining cloud, connectivity, HES/MDM and field operations

Subscription-based, pay-per-meter models can reduce upfront investments, offer smoother
and more predictable cash flows over the roll-out period, and may allow capitalization costs
traditionally treated as Opex’

Redirect focus from metering complexity and investment risk to more core activities, delivering
outcomes and intelligence

SLA-based quality commitments ensure defined performance levels, measurable outcomes, and
accountability, shifting operational risk and guaranteeing consistent service quality over time

Systematic management of regulatory compliance and cybersecurity allow to streamline
operations while safeguarding critical operations throughout the lifecycle

Reduction in time to roll-out smart meters thanks to replicable system design, development and
integration as well as turn-key service delivery

42

1The option requires in-depth regulatory and financial assessment, to be evaluated on a case-by-case basis
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GSP has experience and track record
on key Maas$ building blocks to deliver value to DSOs

gridspertise

O
O

OUR CREDENTIALS

Aidon Maas full offering deployed in 150+ DSOs

= Aidon experience in full MaaS package in Nordics with 10Mn+ installed meters and users
operations

« Full MaaS$S offering incl. System design, meters HW, installation, operations and troublehooting

Fully operational HES in Spain with 12Mn+ users

=« BeatSuite (PLC M&M) operating in Spain collecting data from 2014-21 smart meters roll-out
= Globy HES to be deployed in Brazil as evolution of BeatSuite HES

Operational services already offered to Enel in Brazil

= Remote troubleshooting (i.e., issue rooting, remote remediative actions, and remote
coordination of on-field technical teams) already provided in Brazil

= Enel Sdo Paulo platform integration & migration, supporting 2M meters

Advanced engineering services for AMI systems

« Advanced data mining services to design and implement data collection, analysis and
control models, leveraging AMI as a driver for Enel

« Feasibility studies and assessments for new technology implementation (e.g., Enel Sao
Paulo)
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Data Management Platform enables the flexible configuration of 8 oridspertise

energy balances to detect losses

Flows with rules to automate data
processing

Configurable dashboards to track
outcomes

110,031

55

99.14

Customer clustering based on usage

patterns, tracking deviations from cluster Relative loss scores based on

voltage/usage comparison

A
N\
AN
JARN
——— —_— —
0 I I I | =
sm BN I

Use cases

AMI VISIBILITY

1.

Anomaly detection using relative loss score per endpoint, e.qg.,
comparing patterns in smart meters with energy usage to flag irregular
behaviors

. Energy balance per area, computing losses per feeder/transformer using

energy usage per meter, master data and SCADA measurements.

Consumption anomaly detection, clustering customers based on historic
energy usage, comparing real-time usage with cluster pattern, detect
deviations

LIMITED VISIBILITY

1.

Area prioritization: Calculating yearly losses on primary substation level,
combining with yearly/quarterly reads from analog meters, cleaned up and
profiled. Prioritizing MV areas for inspection/smart meter rollout based on
losses

. C&l metering malfunction detection, identifying measuring errors based

on load patterns and expected usage profiles
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Cybersecurity Strategy Pillars

Cybersecurity
governance
empowerment

Governs cyber security in a
structured manner through
the definition of a
cybersecurity operating
model and related
processes and procedures
and provision of services
supporting business

Implement risk based

decisional approach

Identifies, analyses,
assesses cyber risks in
order to define the cyber
risk posture of company
and products and the
necessary remediation
actions. It also manages
risks arising from the
supply chain

' IDENTIFY

. IDENTIFY

National Institute of Standards and Technology Framework

Respond Recover

o

Implement
cybersecurity by
design approach

Defines and updates
security measures to apply
to Gridspertise products,
manages cyber security
incidents and ensures
products vulnerability
management

PROTECT/DETECT/R
ESPOND

Raising cybersecurity
culture and upskilling
of specific targets

It leads initiatives to raise
awareness and provide
cybersecurity training,
focusing on Gridspertise
specific context

gridspertise

O
O

F

WL

Ensure compliance to
standard & regulations

Ensuring compliance
of both company
and products with

regulations and standards

' PROTECT

@
IDENTIFY
o

45
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Sustainability as a key driver 8 orivspertise

Energy Transition Accelerators Circular Smart Meter

Gridspertise is committed to ensuring sustainability in technology development and operational processes,

carefully selecting options that minimize footprint on both people and planet. 8 @

Disposed

assets et
1. Respond to climate challenge = -7 Virgin mar -7
2. Optimize use of resources = (B\= - Shell -
o Virgin N S Doii?n‘!:wg\m §
Material S Disposed
3. Guarantee diversity, inclusion and equal opportunities at all level respecting > assets Q Q
8 human rights and health and safety @ C]
T}
4. Create values for suppliers and clients, respecting human rights ﬁ D ———
% 10M ' 70k tons 't 9bn r 1min
1 1 1
5. Act for a business ethics and conduct —_— a Smart | €q. saved | smartphones | tree grown
Governance ) ) o meters - : charged - for10 years
6. Ensure prosperity and business continuity ﬁ

2According to the 2020 Life Cycle Assessment of Smart meters produced in Italy, the use of recycled polycarbonate for cover
production reduces about 6% (7 Kg CO, eq.) of the overall Global Warming Potential impact.

Sustainable supply chain

Corporate Certifications

. SCIENCE Gridspert.ise. is committed to the SBTi's near-term targets’ of reducin_g absolute Scope 1and 2 In Gridspertise's commitment to sustainability, the entire °
BSED . GHG emissions by 54.6% by 2033, based on figures from 2023. Gridspertise also commits to supply chain is involved to pursue a common goal, *e®
e, €NsUriNg that 70.0% of its own emissions, as well as those of its customers, suppliers and end through:
users, will have science-based targets by 2030.
et Gridspertise achieved the Gold Medal Ecovadis on ESG rating, ranking in the top 5% of 1. The adoption of a Su| orcor .
e global companies 2. ESG criteria in scouting and qualification to evaluate our supplier's
readiness in sustainability
0 ISO 14001:2015 ISO 45001:2018 3. Sustainability K-factors to reward the most sustainable suppliers in our
() ~ onv Environmental management system Occupational health and safety tenders
. management system 4. Specific contract clauses on sustainability to be agreed and respected
ISO 270.01'2022 . . . 5. Continuous improvement of suppliers and their sustainable
'A‘ —— Information technology - Security techniques - 1ISO 9001:2015 performance
- DNV Information security management systems Quality management systems . . o
6. Alignment with SBTi criteria
(o) ISO 37001:2016
O Onv  Anti-bribery management system

"For more information on Gridspertise's SBTi targets: https://sciencebasedtargets.org/target-dashboard 46
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Program Day 4

O 1 Journey of Gridspertise

Business models and

02 regulatory enablers -
international experience

Gridspertise - Advance
03 Metering Infrastructure

Agenda 13:15 — 14:15

Lunch

Gridspertise - Grid
digitalization and
automation

- General overview of grid digitalization
technologies

.Benefits for stakeholders

« ldentifying and Managing DERs

- Advanced grid automation solutions
+ Innovations on LV network

. Cybersecurity

Scan to discover more Al
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Paolo Bassani

Head of Grid Value Proposition
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Why Grid management has become so complex

@

/

~

Energy transition
acceleration

Rapid increase of DERs
(solar, wind, storage)

EV charging
proliferation

Prosumer and active
customer participation

2-way power flows

and grid volatility

%

4 A

Digitalization &
data explosion

Massive growth of data
from grid edge

Need for real-time visibility
and advanced analytics

Integration of IT/OT
systems and cybersecurity
requirements

More devices, protocols
and system integration

- 4

-~

Urbanization &
demand growth

Rising electricity demand
and peak loads

~

Aging infrastructure in
many network areas

Limited space for new
assets and upgrades

o

Need to deliver high-
quality power to all
customers

J

Distribution System Operators (DSOs) are facing unprecedented challenges
The energy transition, digitalization and climate change are transforming the Grid like never before

/

Climate change
impacts

More extreme weather
events (storms, floods,
wildfires)

\

Increased frequency and
duration of outages

Infrastructure stress
and accelerated aging

\

Need for climate-resilient
grids and faster recovery

%

4 A

Regulation &
stakeholders

Higher reliability and power
quality expectations

Decarbonization and
sustainability targets

Stricter regulations and
reporting requirements

Affordability and social
equality

- 4

Q
O

gridspertise

/

Operational
complexity

Heterogeneous assets
and legacy systems

Siloed tools and
fragmented processes

Skilled worforce
shortage

-

Need for end-to-end
coordination and
automation

%

7

A more dynamic, distributed and unpredictable grid requires
smarter tool, integrated systems and data-drive operations




The journey from traditional Grid to data-driven operations

gridspertise

CoO

MANUAL &
LOCAL OPERATIONS

Field-based operations

Local control &
analog systems

Manual switching
& inspections

[—:T}] Reactive

......

AMI

Smart metering rollout

Smart meters and
remote reading

Massive LV data
acquisition

Improved consumption

® 0 B

SCADA &

CENTRALIZED CONTROL

Central visibility and
supervision

.......

SCADA & telemetry
rollout

( E))
&
Il

Centralized monitoring
& control

Alarm-based

.

INTEGRATION &
AUTOMATION

Automation across
substations

Protection & automation
advancements

System integration
(OMS, DMS, GIS)

Automated sequences

DIGITAL
DATA LAYER

From data collection to
platform enablement

<( ) loT, sensors &

"/ edge devices
Advanced analytics &
machine learning

Cloud, cybersecurity &

.....

GRID INTELLIGENCE &

DATA-DRIVEN OPERATIONS

Real-time analytics and
edge processing

Real-time intelligence &
edge processing

Advanced analytics &
optimization

Customer-centric

maintenance visibility operations N & interlocking —  data platforms operations
/81 Limited visibility Foundation for @ Siloed data & limited Data historians & ()  From reactive to Continuous optimization
= digital services integration basic analytics (" predictive operations & innovation
e i
GRID MANAGEMENT GRID GRID GRID CONTROL &
FOUNDATIONS \ MONITORING OPTIMIZATION AUTOMATION
:'.M : - (:':o\ SJ/JQ ) :( 1
) = ) = ) g
Co AN

| S0

Provides a nominal (static)
understanding of the grid
(basis of a digital twin)

Provides historical and real-time
visibility of the grid status and
the condition of its assets

Provides actionable insights and
recommendations to optimize
operations, planning and losses

Enables remote intervention,
automated operations and

flexibility management



Grid automation journey in Italy (e-distribuzione)
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@ GROWTH OF REMOTELY @ SAIDI EVOLUTION OVER TIME | 3 SAIFI EVOLUTION OVER TIME
CONTROLLED SECONDARY SUBSTATIONS - Strong reduction in outage duration thanks to h Significant reduction in interruption frequency
remote control and automation |
200k 7 _o— Remotely controlled substation's % \L ‘ ‘,/ ' \L
175k - Penetration range SAIDI 2001 SAIFI /
150k (mivustomeryosd) 159 i -68% | (nteruptions/ -21%
150k 140k 140 A ‘ customerlyesr) '
SAIDI reduction 3.0 1 SAIF] reduction
1256 120 - = (2001-2024) 2.4 (2015-2024)
T Start of MV remote control . 254 o@. 2.2 24 -19-20
100k - | Q el . 128 - 45-50 min ‘ = s
100 N e o 19 49 19 19-2.0
O 3 18
2.0 4 : o 17 o)
75k o g
80 \q ; SO 16 fog
50K 2024 15 - e
25k 4 5K o0 \Q\e\ 45=50min @ The temporary increase in 2020
0. v 1.0 - i is'mal
1-5% 40 - 00.0%0 o° o ° and 2023-2024 is mainly due to
0 - o extreme events and network
] T L] T T 0.5 3 3
2000 2005 2010 2015 2020 20 complexity.
3 04 | 0.0 . Y
FEm I HEIeRhg ' 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
15 0/ controlled & 89 o/ controlled & 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2021 2024
0 automated 0  automated |
\ substations ;; MV feeders ‘ @ Best value in 2022: 1.6
— — '/“ ‘.\ /
KEY Faul passage Remote Terminal Motorized . Advanced
Sensors . - . Protections :
ELEMENTS indicators Units (RTU) Switchgears Edge Devices
.
KEY Strong reduction in SAIDI / Lower cost per customer = Remote control & automation Better quality for customers
l — 9 -
‘ ;\’\n From 128 min to 45-50 min @ 35 A’ | 8% e Shabiscs g%")\ More reliable network,
PEBEAALS (-68%) in 24 years ffon? _h'gh lavessito E] Continuous investments in faster restoration,
s:gnnf:can.tly Qper technology and digitalization higher service quality
(vs baseline)




... and in Romania (Retele)

gridspertise
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‘ AMOUNT OF MV REMOTE CONTROLS PERFORMANCE: SAIDI
Significant growth over time Substantial reduction in outage duration
5.560 650 7 7 MV remote control |
- 1 % and automation
4055 .- 0 Q large-scale
550 1 deployment
L N 500 4 =
1.351 e
= SAIDI 450 1--- .
__- [min] 400 - - - EEEEEEEE—— 373 min
350 1---FRNSEEESSE——— ;
Year 1 Year 2 Year 3 300 - )
253 min
KEY IMPACT 250
S ) at (o) 200
50 /° \L 30 A’ M 4)( Year 1 Year 2 Year 3 Year 4
SAIDI \ SAIFI MV remote
reduction - reduction controls growth Year
‘\\\
KEY s Faul passage Remote Terminal Motorized Protections Advanced |
ELEMENTS Ensors indicators Units (RTU) Switchgears Edge Devices
KEY SIGNIFICANT IMPROVEMENT STRONG GROWTH OPERATIONAL IMPACT
Substantial reduction in SAIDI Substantial increase in MV Improved Grid reliability and
TAKEAWAYS thanks to remote control and remote controls deployed over efficiency delivering measurable
automation at scale time results




Grid 2.0: from Grid to Intelligent Network
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( 'lQIll |
0-0-0

%a@z

\'/

(%)

HMI / OPERATOR
Situational awareness
and control

COMMUNICATION LAYER SCADA / DMS
, 2 =t

j/go Secure connectivity ‘@ Supervisory control
and data services and optimization

AMI

Granular information
about grid status

v

Grid Assets e - -------- =

=
Protection & g 5 &
Control 3

Meters & "
Field Devices

) | }

(&)
) .

Sensors& -
Environment

DER&Energy.. _____..
Resources i

External Data e -------- i

.........

........

........

........

Empowering the Network: where Data flow, Intelligence grows

Grid Assets

Protection &
Control

Meters &
Field Devices

Sensors &
Environment

DER & Energy
Resources

External Data



Secondary substation as an Intelligent Node

-

 ©

1 Data Acquisition
MV and LV field data collection

Sensors, meters, IEDs and
power-quality inputs

Measurements, alarms and
asset status

Local validation and time-stamping

The substation becomes the
entry point for grid awareness.

\

=

MV GRID DOMAIN

2 Data Processing

« Data normalization and

quality checks

» Event correlation and

edge analytics

» Local contextualization of

network conditions

« Generation of actionable

information

Raw signals are transformed
into useful operational intelligence.

/

’ Data Exchange

Secure bidirectional
information flows

SCADA / DMS / ADMS and
data-platform integration

Interoperable protocols and APls

Coordination with upstream and
downstream systems

The substation connects field
intelligence with enterprise systems.

% A 3

.

Q
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' Control

¢ Local and remote
command execution

« Automation logic and
orchestration

» Switching and service-
restoration support

 Fast field response for
resilient operations

The substation becomes an

active decision and action node.

e

i

LV GRID DOMAIN

® b T oo 7] — s {nr
) @ o—2 - -e—e @ o- @

SECONDARY SUBSTATION
Data Hub « Intelligent Node

2N

% : From passive asset to active hub: the secondary substation integrates sensing, intelligence,
interoperability and control.
< J

Process. Exchange. Control.

A .
Acaulre.



The shared value of Smart Grids Digitalization

INTELLIGENCE IN ACTION

Grid digitalization turns data into operational intelligence.

)

® B

{5
)
~
&

Real-time visibility

of grid conditions

Live monitoring of network status,
load, and power flows.

Alerts & event
prioritization

Intelligent alerts with severity
scoring and prioritization.

Historical data
for reporting & compliance

Trusted historical data for audits,
reporting, and compliance.

4

and more proactive decisions.

-
s ol e s A ®  LOADTREND
A\ s @
>l R .
98.7% S R S A\
System Health - }/ _ o . /\/\
<=1 ~
I, ©
23 | S AV ‘/ & ASSET HEAUTH
Active Alerts & ) (‘T AN -
: Y, ! " —
1.2 6w L4 ey
Available Capacity A
Q @ ool 4

Health monitoring

of assets & systems
Continuous assessment of asset
health and performance.

Analytics & insights
to detect issues
and opportunities

Al-powered insights to uncover
anomalies and optimize performance.

Automated actions
& recommendations

Smart workflows and recommendations
that drive proactive responses.

Digital intelligence enables faster, better,

\ \

v

&
Z
4

@ USE CASES & BENEFITS OF GRID DIGITALIZATION

1. Reliability & Power Quality ("

Detect issues early, reduce outages,
improve power quality.

2. Asset Performance Management

Monitor asset health, predict failures,
optimize maintenance.

Q
O

gridspertise

Higher
service continuity

Lower OPEX &
UDD longer asset life

—
3. DER & Energy Management /N More grid

Integrate DERs, balance supply and R_J flexibility

demand, support decarbonization.

4. Operational Efficiency P~ Facter =

Automate operations, reduce manual work,
optimize resources.

5. Loss and Revenue Protection
Detect losses, reduce revenue leakage,
and protect revenues through digital
grid intelligence.

6. Customer & Grid Resilience
Faster restoration, better communication,
stronger resilience.

interventions

Better
traceability

arf’é Improved customer

o™ experience

cOd
)
G

Digitalization creates measurable value across reliability,

efficiency, flexibility, and resilience.

[ @ | From data to decisions. Smarter operations. Stronger grids.

D\
\




DER integration and Hosting Capacity across the Grid
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1 ) 1. How DER are hosted in the grid 2. What happens as DER penetration increases @ 3. Tools to manage the trend
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LS \ 17 Forecasting & Automation &
6 0 0 IR ’l ) O O O SR @ < Reverse power flow (-B state estimation ‘ FLISR
GW installed capacity oW capacity waiting . 0 ﬂ I] Improve situational | Keep the network
1 * .
N 7\ fopconnectay Higher DER penetration increases system flexibility awareness | resilient
(*) 48% waiting for technical issues (i.e. grid congestion) and a relevant potential, but al.so raises th.e need for visibility, = e e —
share due to permitting automation and active control.
&
T Global DER trend — next 20 years
-/O\— Distributed solar accelerates 5 500 S R R 400
I
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Storage scales rapidly R e 0 230 s el
. & 200 {100 4 >
O ; y 3 100  e—
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Indicative trajectory based on IEA / IRENA outlooks for distributed PV, batteries and flexible demand.

As DER adoption accelerates,

©

grid hosting capacity becomes a strategic capability — enabled by digital intelligence,
flexibility and active network management.




Technical losses in a more complex distribution Grid

A 1\) DER & Renewable
Growth

@ More generation connected
at MV/LV level

» Higher variability on feeders

Bidirectional
Power Flows

0—0—

(>) =

® Reverse flows in high
production periods

® More dynamic loading and
voltage profiles

Technical Loss
Exposure

Ca

® Losses depend on
operating conditions

e Congestion and imbalance
can increase losses

.

5 J
o S - Evidence & Regulatory Context
- Technical studies ~ . ARERA ‘
' e ; | N e . / S\
m High DER penetration can | 77373 | Distributed generation and =
/  create reverse power flows -\ 22288 | network losses remain \ |v—] /
] 3y N 3 .7/

and voltage issues

active regulatory topics

@ Technical losses are no longer just an efficiency KPl — they are an operational outcome.

Need for
Active Control

8
4

® More MV/LV visibility

® Local intelligence and
coordinated control

Grid operation
Non-programmable RES
require more visibility and
control tools

gridspertise
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What This Means for the Grid W

Higher DER penetration
increases grid complexity

Bidirectional flows can raise
technical losses

Losses depend on real-time
network conditions

Active network management

is required

Modern digital grids are
essential for secure energy
transitions



QEd: the intelligent Grid Edge Hub by Gridspertise
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TT = Visibility Orchestration Insights
Bidirectional

MV NETWORK . . LV NETWORK
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Current / Voltage Fault Transformer Protection Relays / Smart Power Quality Cabinet DER / Load
Sensors Indicators Sensors IEDs Meters Sensors Sensors Sensors
— = e o = ® - \
o B ® B ° CON ;I' ROL . ° . . o
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Circuit Breakers Disconnectors Transformer Capacitor Banks Voltage In milliseconds. Switches Reclosers Capacitors DER Load
Tap Changers Regulators . Inverters Control
| o |
Faster Response 1f E Reduced Bandwidth Higher Resiliency CEE Interoperability /\7| Scalable Intelligence
\ < 1 sec local reaction l Edge processing Local autonomy Multi-vendor integration Virtualized applications

Acquire. Understand. Decide. Act.



QEd: less hardware, more intelligence, greater impact

Meter
concentrattor

Protection
relay

N¥

Larger footprint

Multiple devices
and cabinets

Router

(——
| e— |
| —

Complex wiring
Many connections
and i/O points

Switch

Merging
unit

s

Higher complexity

More components,
configuration and
maintenance

_—
/ real-time

dashboards

historical data
& reporting

7

asset health

monitoring QEd 3000

"’ﬁv\, >

\\\\\\\\\\\\\\\\\\\\\\ |

N\ chizx;‘
)

Q
O

A

alarms &
notifications

o0l

tranding &
e analytics

~ Edge Intelligence Plattorrp;v,x”’

A

| —
| S—
— |

Compact all-in-one Simplified wiring
Single device, Fewer connections,

minimal space streamiined
architecture

a

Lower complexity

Easy instaliation,
configuration

and updates

From multiole
dedicated devices
to a single

edge platform

Hardware footprint

-90%

0

Commissioning effort

Less wiring, fewer
integrations and
easier lifecycie
management

+ 90 0/0 Commissioning effort

Fewer on-site

AR interventionsers ad
<7/ faster response
L1 to events

o J \_ %
- _ /‘
N

Future-proof scalability

Softwate defified evolution
enabling new functionalities
and use cases without
adding new haroware

gridspertise




QEd: use cases across the Grid

gridspertise

CoO

Over 1.500 QEd already installed in Italy
Plan to install around 70.000 devices
Virtualized IEDs and applications enabling a wide range of use cases
Continuous innovation leveraging the QEd platform

MV/LV
Remote control

Remotely operate
switches and reclosers
to improve response
time and safety.

Technical / Non technical
LOSS reduction

Identify and mitigate
losses to improve
efficiency and revenue
protection.

p)

Metering

concentrator

Collect and manage
data from smart
meters and field
devices efficiently.

6
SAIDI/SAIF] Reduction
using FLISR

Detect, isolate and restore
faults automatically to reduce
outage duration and frequency.

OLTC
Tap Changer

Optimize voltage
regulation and extend
asset life with
automated tap control.

@

On Site
WORK reduction

Reduce field interventions
and operational costs
through automation.

Real-time visibility of
grid conditions for
advanced monitoring
and analytics.

8

Centralized
Operation

Operate and supervise the
grid from a central control
room with full situational
awareness.




QEd: empowering the most advanced self-healing solutions

MV FEEDER

Primary
U Substation

QEd 3000

Edge Intelligence
in Secondary
Substation i

B Recloser / Switch
[C] Sectionalizer <
4 Fault

® Load /Customer | @ Service Restored

Fault Detection
Real-time detection

FLISR ‘
by IEDs / Sensors

IN ACTION

@ Edge Intelligence. Fast Restoration. Stronger Grids. l

QEd 3000 - EDGE FLISR ENGINE
- S x ,
Fault Detection Fault Location Automatic Isolation Service Restoration
(Real-time) (PMU / Measurements) (Open Switches) (Reconfiguration)
MICROSERVICES ON QEd 3000
i e S S
000 o
Topology State \ FLISR Switch Event
Processor Estimator Logic Manager Manager
o<g MESSAGE BUS - INTERNAL COMMUNICATION (PUB/SUB)
DATA INGESTION & PROTOCOL ADAPTERS
o IEC 61850 DNP3 |EC 60870-5-104 Modbus TCP/RTU GOOSE / SV
----J @ @ é o—o (.——'j‘ Q Q
000 & @ 2
Reclosers Sectionalizers Switches Protection Relays Sensors
Fault Location Automatic Isolation
- @ Compute fault location =P Open the nearest switches =P
using measurements to isolate the faulted section

QEd 3000 brings advanced FLISR capabilities directly to the edge,
enabling autonomous actions and resilient operations for modern distribution networks.

Q gridspertise

O

INTEGRATION TO HEAD-END SYSTEMS

S

~%

>4>

ADMS / DMS

SCADA

HES / MDMS

o DERMS

Remote Management Platform

KEY BENEFITS

Minimize outage duration (SAIDI / SAIFI)
Improve reliability and customer satisfaction

Reduce operational cost with automated
restoration

Edge-based decision making
(low latency, high availability)

Scalable and technology
agnostic solution

Service Restoration
Reconfigure the network
and restore power



Integrated LV Grid intelligene 8 gridspertise

LV digital twin & GIS topology
[ TN 7=
Alarm & incident management
€@ aepi000 EDGE @ sss @ wGridManager [T 1z, .@
Advanced Transformer Smart Secondary Branch Advanced Platform for % B ) Advanced analytics & insights
Station Monitoring System Electronic Breaker System LV Grid Monitoring and = e o
Management - o - Remote control & FLISR

\ A % = Non-technical loss detection

How it works

€ QED1000 EDGE collects real-time
data from transformers and multi-feeder
sensors and performs edge analytics.

MV NETWORK o
. SSB enables remote sectionalization

and switching to isolate faults and
restore service to healthy areas.

Q LV Grid Manager provides complete
visibility, advanced analytics and control

SENSING & EDGE INTELLIGENCE LV AUTOMATION & NETWORK CONTROL CENTRALIZED VISIBILITY & OPTIMIZATION }
Real-time data acquisition , {,Jé} Remote switching and Analytics, control and of the LV network.

and local processing fault isolation decision support

Lower Operational Costs
Optimized operations

and better planning
— 4

KEY BEN E F |TS Lower outage duration Automated detection and @ End-to-end visibility of assets
and frequency sectionalization and network status

Reduced SAIDI / SAIFI ‘ Faster Fault Isolation Improved LV Observability




Security principles and governance

DEFENCE IN DEPTH

Security controls are applied at different
layers of the service stack — from field
and edge devices through communication
networks, application platforms, and
cloud infrastructure — so that no single
point of failure can compromise the
overall security posture.

LEAST PRIVILEGE

Users, services, and systems are granted
only the access strictly necessary to
fulfil their function. Access rights are
periodically reviewed and promptly
revoked when no longer required.

CONTINUOUS IMPROVEMENT

The threat landscape evolves constantly.
GRIDSPERTISE maintains an active
security program that monitors
emerging threats, tracks regulatory
developments, and systematically
improves controls in response.

=

CLOUD & IT
INFRASTRUCTURE

‘V

"[JC] APPLICATION
(OJC] PLATFORMS

. (‘(R)

)

COMMUNICATION
NETWORKS

EDGE & FIELD
DEVICES

Q
O
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SECURITY GOVERNANCE

— Internal policies
3 @ and standards

Regular risk
assessments

v= Continuous monitoring
¥~J  and improvement

ALIGNED WITH GLOBAL FRAMEWORKS

P
NSTT | ISO
&

CYBERSECURITY
FRAMEWORK

ISO/IEC 27001
PRINCIPLES

~




General security best practices

Security by Design
and SecOps

o Security by Design principles
¢ SecOps operational model
¢ Integrated security lifecycle

» Continuous operational
security approach

IEC 62443
principles

S

Risk-Based
Approach

e Comprehensive cyber-risk
assessments

e Technical countermeasures
¢ Organizational countermeasures
¢ Procedural countermeasures

¢ Exposure and impact reduction

j —| NIST Cybersecurity
e Framework

9,

Hardening &
Incident Management

¢ Periodic configuration reviews

¢ Interface hardening

e Authentication mechanism reviews
s Early security event detection

¢ Incident containment
& investigation

s Regulatory-aligned communication
procedures

¢ NIS2-oriented approach

SecOps
governance

O
=

N

O

Environment Separation
& Control

e Separation of development,
test and production environments

e Separation of duties
e Technical controls
¢ Non-technical controls

¢ Protection against unauthorized

modifications

NIS2-aligned
processes

gridspertise

Q
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Governance &
Continuous Improvement

Ongoing governance and oversight
' ¢ Regular reviews and updates

| ¢ Alignment with evolving threats
and regulatory requirements

GRIDSPERTISE is committed to
maintaining a security posture
appropriate to the criticality of a
regulated distribution metering

environment.

Specific security requirements, audit rights, and reporting obligations submitted by the customer will be evaluated
and, where agreed, incorporated into the contractual framework governing the service.




MINISTERO DELL' AMBIENTE
y E DELLA SICUREZZA ENERGETICA @WORLD BANKGROUP

Scan to discover our solutions
and stay connected with our
grid experts
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