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Energy Transition is a historical
opportunity to reconsider the way
we produce, distribute and use
energy
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From fossil fuel generation and centralized usage
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To a production of mixed energy due to renewable sources...
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... and to prosumers, making the network bi-directional and
flexible
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Increasing electrification also allows us to quickly untie
from fossil fuels
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And thanks to digital technologies, we can reach the
optimal point in demand management

-
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Decarbonization is just a side of the coin

¥ 4( Purchase of energy produced from
JL renewables
PPA (Power Purchase Agreement)

ﬁ:}* Renewables
=

Distributed Renewable

E@ Generation

Solar, microgrid, storage

Schpeider
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We should look at both faces... and focus on Demand

s~‘
-,

m Reduction
@ Low Carbon Building Design P ~o Due to Energy and
Design BIM 3D-6D to optimize choises i,,*" ' N Operational Efficiency

§ :
o, Measure, Monitor and Save § / /§>
-Q% Interconnected systems and software for ;"
data acquisition, analysis and automation ' / /
Circularity for sustainability / :

D Green choices by design, with extended useful ///

life, efficient use, and clear end-of-life process

Electrification

@ From transportation to heating to industrial
processes...Reducing fossil fuels through electric transition

Electrification
@ Processes

-
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The importance of starting from good quality Data
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Why is starting from good quality data important for any
analysis?

Scan Me




Why we need data?

-

\_

Data describe the reality
Data is the only way to
observe, measure,
comprehend the reality

~

J

-

\_

Data gives control
Without data you're reactive.
Thanks to data you act in
advance

~

J
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4 Data transforms )
perceptions into
evidences
Everyone has different
opinions, only data can
\ provide certainties j
4 )
Data reduces costs and
improve performance
Data helps to take the best
choices
\_ L
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Where to start?

Hf You can't
Measure lt,
You Can't
mprove [t

(William Thomsow, Lord Kelvin)
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Jean-Pascal Tricoire M@ - Gia segui
Chairman & CEO at Schneider Electric
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For anyone who wants to start on their sustainability
e i : : of advice: it has

start with good quality data.} only way to

rHiIcaouulr o LiIc pluulcoo aliu Illlr)a\,L wvi Oustainability
programs.

“Without data
you're just
another person
with an opinion.”

Deming Cycle or PDCA
The basis of ISO50001

Schpeider



Why is ISO50001 so important?

An energy management system allows you to:

Take a systematic approach geared toward continuous improvement
|[dentify opportunities for improvement in energy use

Reduce energy consumption costs

Obtain tax breaks and comply with regulatory requirements

Energy Data
Management
System

Regular
Surveillance

www.tuv.com

ID 0000043069

Examples of requirements to be met for ISO 50001 certification

6.3 a), b), c) Energy review

Management
review

Internal audit of

Energy policy

Energy planning

Implementation
and operation

Checking

Maonitoring,
measurement and
analysis

Non conformities,
correction, comrective and

6.4 Energy performance indicators . —
6.5 Energy baseline

9.1.1 Monitoring, measurement, analysis and evaluation of energy performance and the EnMS
9.3.2 ) Management review Scl'él}ii cdtref
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Data is important in every situation A G
77V

W“— g -
74 =r' lll_[ll IR
5£Eﬁ? ,_,.7;

Soyuz (19k7-present)

SpaceX Crew Dragon (2020)

Schpeider
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Energy billing data

Service For: Your Account Summary

Amount Due on Previous Statement
Payment(s) Recaived Since Last Statament

Cui Delivery Charges
Questions about your bill? licon Valley Clean Energy Electric Generation Charges

‘ Electrical Energy consumption (kWh)

Monday-Friday 7 am.-S p.m
Saturday 8 am.-6 I
‘Total Amount Due by 08/28/2019

WWW. pge. ot

Ways To Pay

www.pge.com/waystopay

Natural Gas consumption (m3)

Monthly Billing History Dasly Usasge Companson

$10x

1 I l l I I
$0 Wi
2018 BO7 508 1004 1906 2

T 2019

% 107 408 M= 5
- Tharms 3

@ Electric

Visit www pge comMyEnergy for &

‘ Water consumption (m?3)

Please return this portion with your payment. No staples or papor clips. Do not fold. Thank you I

Account Number Due Date Total Amount Due Amount Enclosed

D> 09/28/2019 $88.14 s

Schpeider

© Schneider Electric, All Rights Reserved | Page 16



Power Factor

Reactive Power 8 < “Wasted” Electricit
Power Triangle ,‘ J -

>
€

=

Real Power

kVA (Apparent
Power) kvar (Reactive

Power)

. P In Italy, electric utilities apply financial penalties
e iie Fover) when customers operate with a power factor below
the regulatory threshold (0,95), as low power
factor increases losses and reduces the overall

P_ kW efficiency of the distribution network

POWER FACTOR (PF): cos¢@ = 7

Schpeider
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Energy Manager

The Energy Manager is the professional responsible for monitoring, managing and optimizing an organization’s energy
consumption. It supports the company in reducing costs, waste and environmental impacts, contributing to

sustainability goals.

Consumption monitoring: analyzes energy data, inefficiences and controls consumption trends

Energy efficiency plans: proposes and implements interventions to reduce waste and improve energy performance

Cost optimization: Identify opportunities to lower energy expenditure through targeted strategies

Corporate sustainability support: contributes to the definition and achievement of decarbonization goals
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Basic Principles of Energy Management
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Basic Principles of Energy Monitoring

Allocation of
SI Energy
D Consumptlon

Period-by-
Period
I [I [l I] Analysis

( )

41

o O
nnpnN|

J

Ic:)l Benchmark
nn|

o
0% Data
o/° © relation
.‘b

/‘ Normalization
& & KPIs

U J
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Load Profile
Analysis

At "..glllll
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Dashboard from EcoStruxure Energy Hub Software by Schneider Electric
r A

Allocation of Energy Consumption

Energy flow e ( \

Total consumption (This week}

50.946 kwn
The allocation of energy consumption is crucial in

17258 e energy monitoring as it enables organizations to
identify inefficiencies, optimize resource usage,

i"idSSUGDfEm Ba%) irS?%sf 2 o 25 = . H
and reduce costs while promoting sustainable
186ms ey practices

Local supply
8.

4I(Wh Bl
e Other usages

El

Energy consumption by location - Energy consumption by usage type [
Direct child location ¥ kWh (high to low) ¥
prea e = e wee ¢ I o
———— 192476
S -
restawrare D 37.113 Lighting (interior) 3. [ NRERRDED 2%
Building | _ 27.921 Mixed usages B . 2%
Show Room 14.897
— Ventitation 93 | <1%
Guardhouse ] 2596
Adrium | No usage types Lighting (exterior and park) E-) I <1%

&EIec:rlc
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Dashboard from EcoStruxure Energy Hub Software by Schneider Electric
r A

Allocation of Energy Consumption

& J

/ Allocating consumption by type, hours etc gives us information to be\
able to identify consumption spikes, due to operational inefficiencies or
improvable through the introduction of best practices

6! =)

Y
8 (\ocp
’\%9\.\;\,%%.\}

16.000 kWh

12.000 kWh
14% Day 86% Night
- Hours . Hours 8.000 kWh
4.000 kWh
\WENCT
N
o

16% 0 kWh
K

ECIE R A
o O Q 0 O o
' 2 B D A 4 o b-‘9<o o

| I I I | I - - -
=)
(\O

)
Electricity = R

79%

Night Hours 3se DayHours  2nhours
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/ Data Relation

Trends of 2 measurements can be compared related to a timeline

Plant Gas Usage - Hourdy (Read-0Only) Chart * E / \

Jan 01 2007 to Jan 31 2007

Plant Matural Gas =—— TempF

- ldentify Relation between Quantities

- Understand Cause and Effect: can
highlight the relationships between events,
helping to determine how one event may
influence another.

\ J

Relation between gas consumption and external temperature

Schpeider
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Dashboard from EcoStruxure Energy Hub Software by Schneider Electric

p )
ol Period-by-Period Analysis
J
p = R
Energy intensity & ’
Period-by-Period Analysis allows fj::j:
S mnm
inefficiencies RS S S N S S ISP VS PSP
3 e J

1 600 kW

Analyzing Absorption Peaks, in relation to

\
v
those of previous periods, also makes it _
possible to identify patterns and 0w I ] I I l I I l I I | I I
consequently go on to study their origin in 0w
& &

order to implement efficiency plans AL AN S S S G SO ST N Iy
\_ J

Sciyeider
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Dashboard from EcoStruxure Energy Hub Software by Schneider Electric
r N

% Normalization & KPIs

KPIs are used to monitor and quantify energy-saving actions and evaluate their success.

Energy Consumption
Variable of greatest influence

KPI=

/ 0,24 kWh /2

Energy Use Intensity O4E K 58

ratio between consumption and air- o

conditioned square footage. Typically a

expressed in kilowatt hours (kWh) per square 006 xwh /12

foot (per year or month). I I l q . I

@@é’@@@ “@@'@dﬁ@@@@@»‘@{7@"@”‘@@@@@@@

\ J

Schyeider
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Dashboard from EcoStruxure Energy Hub Software by Schneider Electric

C L) . .
Qg,‘ Normalization & KPIs
@ormalization vs. degree days \

The simplest way to normalize energy-consumption is to calculate the kWh per degree day. Simply divide
each kWh figure by the number of degree days in the period over which that energy was used.

Energy consumption normalized by degree days ‘ @ 2 suggestion(s) ‘ ‘ CDD+HDD ~ ‘

Comparison period: previous month ¥ From  04/01/2024 To 1/2/2024

Change (period total): -4,06%
200 kwWh/F day 75 °F

200 kwh/°F day _CDD Baseline . __ 60 °F
e

100 kwh/*F day

0 kwh/°F day

M Previous month M Last month -8 Temperature (Last month)

(& 4

Schpeider
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Dashboard from EcoStruxure Energy Hub Software by Schneider Electric
r A

ﬁ Q Benchmark
(nENNENN|

U J

e B

1500 kwh -> ldentify the best performers: and set
Lo00kwn I I I I I I Performance Standards

24 oit 25 oit 26 ottt 27 ottt 28 ott 29 pit 30 ott 31 ott 9 Identify relations between
W Zone: - Consumo M Zone3 - Consumo consumption and factors like equipment,
operational practices, ext conditions..

240 kW

-> Optimizing investments: By

120kw identifying underperforming sites, it is
0k I I I I possible to allocate resources and support
0w I l where they are most needed, in energy

ot ot ot 9ot 300k efﬁciency

k 4

Sciyeider

=

W Zonel W Zone3
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Dashboard from EcoStruxure Energy Hub Software by Schneider Electric

4 N\
_ J
( \ Energy trend 6.
Load Profile Analysis enables to go deeper | 3ox
into the nature of malfunctions. jﬁﬁ
0.0kWh VAVAVAVAVAVAVAVAVAVAR
From aggregated data to the level of the L0kwh
indiViduaI meter 24 ott 26 ot 28 ot 30 ottt 1 novw 3 now 5 now ¥ now 9 nov 1llnov 13nov 15nowv 17 nov 19 now
\ ) Emergy delivered Energy received
Power factor trend 0.
96,0
24,0
90.0
24 ot 26 ot 28 ot 30 otk 1 nov 3 nov 5 nov 7 nov 9 nov 11 nov 13 nov 15 nov 17 nov 19 nov
Schneider
&Elecn‘m
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Energy Analysis

Schneider

$PElectric
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Power Management System

Apps,
Analytics
& Services

Edge
Control

Connected
Products

© Schneider Electric, All Rights Reserved | Page 30

Power Advisor
Digital Services

Cybersecurity
Global Services

Sciypeider



Where does energy data come from?




Key characteristics of energy meters

)

...........7

<= Upstream o Downstream ==

Class 1 MTZ

Accuracy Class Upto 0,1S Up to 0,2S Up to 0,5S Class 1 Class 2 NSX

Electrical Measurements (I, U, F, P, Q, S, PF, E) v v v v v
4-quadrant Measurement v v (from 63 A)
Data Logging X

Harmonic Distortion (THDi, THDu, TPF)

X
Single Harmonics Measurement X
X

Unbalance Measurement

Power Quality (EN50160 & IEC61000-4-30) (Voltage dips,
swells, flicker, trans)

MID Certification

Schpeider
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Web Page Detail — Power Analyzers

Loas current Magnituge
oy 119.962
Ll a748
To .
119.972
5

a.000kvaR 0.000 AR

aitage Lo Aversge (V)

Powerlogic™ PMg0!
PM8000_08cb30

| oot s et

Channel |v1 ¥ THD | 0.0%

Instantaneous Readings
Trending & Forecasting
Harmonics Chart e
ITI(CBEMA)-SEMI

NEMA Motor Derating
Curve

EN50160
IEEE 519 Harmonics
Inputs/Outputs

Waveforms
22.62559

32.62559

hneider
chneider
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Meters accuracy class

]

Accuracy class Class 0.2S active energy conforming to{lEC 62053-22

Class 0.2 active energy conforming td ANSI C12.20
\ Class 0.2 active power conforming ta IEC 61557-12

Class 0.55
Class 0.5 p
Class 0.2 voltage conforming to IEC 61557
Class 0.2 current conforming to IEC 61557
Class 0.2 frequency conforming to IEC 615

Class 0.2 active energy conforming to IEC

-
f-1.

2
-
2

Maximum error Precision guaranteed
0,2% from 5% to 120% of
the nominal current

Schpeider
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Industrial communication protocols

A monitoring software requires real-time and historical data from devices in the field to create a
complete power management system

This is possible if both software and devices communicate through the same protocol.

Example:

A protocol for two devices is like the (spoken)
language for one person. Two people can
understand each other only if they speak the same
language, such as Italian

Schpeider
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Industrial communication protocols

IEC

Distributed

61850 ‘ DNP3 Network

Protocol

T -

SNMPVv2

Schpeider
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D
Il
(HIRREEE

Gateway, Data Loggers

QL

4 Gateway ) /Data Logger )

« Simple, easy and
reliable Gateway +
connectivity  Logs to collect and
between meters transmit energy data
and systems periodically

* Bridge between - Essential for remote
connected devices services
and power
management

software in real-
k e / K /

Schpeider
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Real-time vs Historical Data

Zone5.HVAC1 Zone5.HVAC2 Zone5.HVAC3 Zone5.HVAC4 Zone5.HVACS

Power Quality Energy & Dmd Inputs/Outputs Setpaints Timestamp Current Avg Current Avg Current Avg Current Avg Current Avg
(A) ) (&) (&) (R)

0.01
0.78
1.41
1.60

Energy Usage (kWh)

Long-term min/max

4 - Plant - Energy Usage View: [1 nour

) ( )

Historical Data
Energy management analysis are based on this

\ activities y \ data type )

Real-Time Data
Voltages, currents, power, breakers status
monitoring during maintenance/operations

Schpeider
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Energy Monitoring Software - SaaS vs On-Premise

Y-EN

Wireless, Serial
or Ethernet

PowerlLogic™
Power Meters

Micrologic®
Trip Units

PowerlLogic™

Power Meters

© Schneider Electric, All Rights Reserved | Page 39

PowerLogic™

PowerTag

On-Premise

Building
Management
Building Grafica WEB HTMLS

g

Dati Storici in CSV
o scambio DB

B

Rete Ethernet
Sistemi Terze Parti

SCADA Processo
Gestionali i
Sistemi di

monitoraggio pregressi

Dispositivi SE o terze parti
comunicantiin Modbus

Modbus RS485

Schpeider



Local Energy Monitoring Software

EcoStruxure Power Monitoring Expert (PME)

Energy monitoring for facilities of any

il
il
a
(=]
(=]

~| size and for all energy vectors
(WAGES).
Data collection from the network and
<— Vvisualization of useful and meaningful

information through a simple and
intuitive interface.

@ Analysis of energy performance with the
¢ support of ISO 50001 certification.

© Schneider Electric, All Rights Reserved | Page 40

How does it integrate into the network architecture?

Building
Management

Grafica WEB HTML5

—

Dati Storici in CSV
o scambio DB

Sistemi Terze Parti
SCADA Processo

Gestionali
Sistemi di -

monitoraggio pregressi

[Ts) ’% |_

CC —
E

3 . o .
= Dispositivi SE o terze parti

comunicantiin Modbus




PME for Energy Audits

Green KPls lis Year sc'&'}%‘f’!ﬁf

Production - Solar Last 12 Months __v

10,181.07 MtCOze

@
Energy equivalences to Advanced reporting for Monitoring of renewable
understand carbon the allocation of energy Energy sources
emissions consumption
\_ J \_ Y, . J
Schneider
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PME for Energy Audits

M
L 1
Al

TR

-
AN
il
Instant identification of
load peaks with trends or
L thereshold alarms

Schpeider
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Energy consumption
modeling

Multi-site/multi-user
management

Schpeider



PME for hierarchical breakdown

Offices Warehouse
I
[ | | | |
HVAC Light HVAC Process 1 Process 2
(" 2 h
o 0O
D 5

Recommended energy-
consumption tree structure for
different energy vectors and

\_ functional areas )
S35 &
Creation of customized Identification of the most
hierarchies (up to 7 levels) energy-intensive areas
for load types and thanks to the Sankey
9 consumption centers ) U diagram Y,
Schneider
&Elecn‘m
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PME for KPIs Analysis

Energy Usage - Shipping (kW / Pallet)

-

KPI necessari per il
benchmarking: confronto delle
prestazioni con quelle di un
sito/impianto simile o target

KP| = Consumo di energia
Destinazione d'uso

J

© Schneider Electric, All Rights Reserved | Page 44

E
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Calcolo KPI con formule
completamente personalizzate
e salvataggio dei valori nel
Database

EUI - Zone 2 (kW / m?)

\
FE
Utilizzo e visualizzazione dei
KPI in dashboards, reports,
trends, allarmi
J
Schneider
&Elecn‘m



PME for site reliability and operational efficiency

N\

.1.3
Native Integration with
EcoStruxure Power
Operation electrical SCADA
for single-line parameter
supervision

© Schneider Electric, All Rights Reserved | Page 45

\d

Understanding the impact
of power Quality events,
temporal analysis and
reports compliant with
EN50160 and IEC61000-4-
30 regulations

J

a4

Connected Asset
Monitoring: UPS, Power
Factor Correction, EV
Charging

J

Schpeider



Thanks to the digitalization of electrical energy, a smart
grid can guarantee

Reduce the carbon i Optimize resources Maximize grid
Mitigate outages
footprint e Htag and operations adaptability
Schneider

gElectric

© Schneider Electric, All Rights Reserved | Page 46



Trends and Italian Regulatory Context

Decreto elettrivori

Up to 80%
reduction of
system charges

Conto Termico 3.0

N Reduce energy
costs and
gm accelerate the

green transition

CSRD

Sustainability

reporting

Growing awareness of energy monitoring and CO, emissions control, also at a regulatory level— Strong

© Schneider Electric, All Rights Reserved | Page 47

push toward Energy Monitoring Software
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What results can we achieve?

Risparmi energetici annui

— Risparmi medi annui

1% 0% 0%

0% - 5% 5% - 10% 10% - 15% 15% - 20% 20% - 25% 25% - 30% MNon so MNessun
risparmio

Risparmi conseguiti

A study conducted by the Politecnico di Milano found that the average
annual energy savings achieved by companies using software solutions for
energy data monitoring is around 5%™.

*DIGITAL ENERGY EFFICIENCY REPORT, Politecnico di Milano, luglio 2020

© Schneider Electric, All Rights Reserved | Page 48

Q

Practical case

‘Energy expense:
€100.000/year
*Average software
cost: €10.000

— €5,000/year savings
— Payback period: 2 years

Schpeider



Scalable and Interoperable Approach

7. 7. " =
= =z “\

hnn .
/TR

> o = : I e
— . = ==
P I.'.'. /|

Schpeider
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Power Quality Issues: unwanted effects and benefits of
mitigation

Schneider
&Electrlc
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PQ issues may occur inside a user facility, creating multiple
service disruption

Up to €1M for 8-hour outage in a critical site
80% of events are linked to internal site issues

Tranéformers Circuit Circuit Generators
breakers breakers
| Specialized

Motors and equipment faults__

drivers' issues g

Capacitors
banks

Lighting

Schpeider
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https://blog.schneider-electric.com/power-management-metering-monitoring-power-quality/2015/10/16/why-poor-power-quality-costs-billions-annually-and-what-can-be-done-about-it

Power Quality events

Inductive load
Distribution Grid (motor)

Reactive currents Capacitor banks or
and phase shift active compensators

Electronic load

(Inverter) Waveform distorsion Active harmonic filters
Distributor Grid
@3 |
-]
Distributor Grid Voltage sags and

. ) UPS (for sags and/or interruptions) or DVR
interruptions

Schider
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Active Harmonic Filter to compensate chiller harmonics

Functional demonstration —

1272052021 11:24am

lsre lare3

Start System

Schneider
&Electrlc
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https://www.youtube.com/watch?v=45JE1xu2jYE
https://www.youtube.com/watch?v=45JE1xu2jYE

To wrap things up

Action — Mitigation

thanks to Data Measurement —

Data source

S

Analysis —
Data processing Scléneider

Electric
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ADVANCING
ENERGY TECH

Sc ider

ectric

"2
%:
@

E
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