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Legal Information

The information provided in this document contains general
descriptions, technical characteristics and/or
recommendations related to products/solutions.

This document is not intended as a substitute for a detailed
study or operational and site-specific development or
schematic plan. It is not to be used for determining suitability
or reliability of the products/solutions for specific user
applications. It is the duty of any such user to perform or have
any professional expert of its choice (integrator, specifier or
the like) perform the appropriate and comprehensive risk
analysis, evaluation and testing of the products/solutions with
respect to the relevant specific application or use thereof.

The Schneider Electric brand and any trademarks of
Schneider Electric and its subsidiaries referred to in this
document are the property of Schneider Electric or its
subsidiaries. All other brands may be trademarks of their
respective owner.

This document and its content are protected under applicable
copyright laws and provided for informative use only. No part
of this document may be reproduced or transmitted in any
form or by any means (electronic, mechanical, photocopying,
recording, or otherwise), for any purpose, without the prior
written permission of Schneider Electric.

Schneider Electric does not grant any right or license for
commercial use of the document or its content, except for
a non-exclusive and personal license to consult it on an
"as is" basis.

Schneider Electric reserves the right to make changes
or updates with respect to or in the content of this document
or the format thereof, at any time without notice.

To the extent permitted by applicable law, no
responsibility or liability is assumed by Schneider
Electric and its subsidiaries for any errors or
omissions in the informational content of this
document, as well as any non-intended use or misuse
of the content thereof.

Note

The commercialization status and availability of the
products, solutions, and services referenced in this
document may vary by region due to local regulations,
deployment schedules, and market conditions.
Additionally, some offerings may be subject to global
lifecycle changes.

We strongly recommend to verify current availability
in your region and consult with your local
representative before making any decision.
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Purpose of the Document

Target Audience

This document is intended to address Design
Firms, End Users, Engineering, Operations

and Maintenance, Consultants, Specifiers, EPCs
(Engineering, Procurement & Construction) and
Service teams, and other qualified personnel for
IEC Market

Objective

To understand how EcoStruxure Power for
Ports can help improve electrical safety, power
availability and sustainability across the ports.

The document deep dives into Port Industry to
address customer pain points and enable
building “Ports of the Future”.
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* Overview of Digital Solutions Services

» Capabilities to Build Faster and Flexible Infrastructure

» Capabilities to Improve Safety and Availability

» Capabilities to Operate Electrical Networks Efficiently

» Capabilities to Decarbonize Port Infrastructure

* Transverse Lifecycle Capabilities
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SECTION 1

Introduction to the Port
Industry

WHY READ

THIS SECTION?

The objective of this section is to:

Introduce the Port Industry

Present the
of the Port Industry.
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Port Industry Market Outlook

Smart ports leading the shift toward a digital and more sustainable future

Accelerating

Decarbonization through
Shore Connection

3-10%
fleet-wide reduction in CO,

emissions projected through the
use of shore power

Rising
Power Demand

4-Tx \
increase in power demand
expected, to meet the additional
needs of ships at berth & ports
electrification

Growing Impact of

Power Outages

\
2B€ ‘
estimated productivity losses due
to the power blackout in Spain in
2025

Increase in

Surge in Global
Cyber Attacks

Container Traffic

1.04B

projected volume, by 2028,
measured in TEUs (Twenty-foot
Equivalent Unit)

90K |

people impacted by the data
breach at the port of Seattle

Sources [ )




Sources

Accelerating Decarbonization through Shore Connection
https://pmc.ncbi.nim.nih.gov/articles/PMC10395031/#:~:text=Shore%20power%20enables%20ships %20to,and%20electric%20vessels %20%5B12%5D

Growing Impact of Power Outages
https://www.thehrdigest.com/spain-power-outage-e2b-productivity-loss-in-2025-blackout/
https://www.worldcargonews.com/news/2025/04/spanish-ports-returning-to-normal-operations-after-power-outage/?gdpr=deny

Surge in Global Passenger Traffic
https://www.reportlinker.com/clp/global/522774#:~:text=Global %20Shipping%20Container%20Trends %20in,by%2053.5%25%20annually%20since %202005

Rising Power Demand
Internal Schneider analysis from Coalition for the energy of the future

Increase in Cyber Attacks
https://www.cm-alliance.com/cybersecurity-blog/april-2025-major-cyber-attacks-ransomware-attacks-and-data-breaches
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SECTION 1 — Introduction to .o
the Port Industry Key trends driving the Port market

Port Industry Market Outlook
Government Regulations & Incentives

Plays a crucial role in ports while also ensuring safety and environmental sustainability
Huge stimulus funding for infrastructure development, targeting:

EU AFIF: 422Mé€/ 39# Projects for Zero Emission Mobility Transport including Maritime [
US: 2.25 B$ - PIDP program (2022-2026)2

Port Industry Trends
Port Industry Segmentation

Port Industry Vision

Port Industry Challenges . .
Increasing Traffic

Sector growth is estimated at around 4.5% to ~6% B3l
It is driven by rising goods volume due to international trade, rapid industrialization and globalization.

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions

& Services Decarbonization

Strong need to promote more sustainable operations, as ports significantly contribute to countries CO,

oS . o [4]
BIBLIOGRAPHY emissions. By 2050, the port of Los Angeles targets to cut Green House Gas emissions by 80%

Increasing Cyber Attacks
Cyber attacks on maritime Operational Technology (OT) systems have surged 900% since 2017 [51.
Cybersecurity plays a vital role in global trade and logistics.

Sources
[1] EU funding to boost zero-emission mobility

[2] Port Infrastructure Development Program
[3] Internal Schneider analysis

[ 4
SCh nelder [4] Sustainability ambitions and initiatives for Los Angeles port

A [5] IAPH Cybersecurity Guidelines for Ports and Port Facilities
Electric



https://cinea.ec.europa.eu/news-events/news/alternative-fuels-eu422-million-eu-funding-boost-zero-emission-mobility-2025-02-06_en#:%7E:text=6%20February%202025-,Alternative%20fuels:%20%E2%82%AC422%20million%20of%20EU%20funding%20to%20boost,ammonia%20and%20methanol%20bunkering%20facilities.
https://cinea.ec.europa.eu/news-events/news/alternative-fuels-eu422-million-eu-funding-boost-zero-emission-mobility-2025-02-06_en#:%7E:text=6%20February%202025-,Alternative%20fuels:%20%E2%82%AC422%20million%20of%20EU%20funding%20to%20boost,ammonia%20and%20methanol%20bunkering%20facilities.
https://cinea.ec.europa.eu/news-events/news/alternative-fuels-eu422-million-eu-funding-boost-zero-emission-mobility-2025-02-06_en#:%7E:text=6%20February%202025-,Alternative%20fuels:%20%E2%82%AC422%20million%20of%20EU%20funding%20to%20boost,ammonia%20and%20methanol%20bunkering%20facilities.
https://www.maritime.dot.gov/PIDPgrants
https://www.sustainable-ships.org/rules-regulations/port-los-angeles
https://sustainableworldports.org/wp-content/uploads/IAPH-Cybersecurity-Guidelines-version-1_0.pdf

TEC Port Industry Segmentation

SECTION 1 — Introduction to . . . . o
the Port Industry A wide range of application categories for specific needs

The versatility of ports makes them essential components of regional and global connectivity, influencing trade,
development, and the environment.

Port Industry Market Outlook
Port Industry Trends

Port Industry Segmentation
Port Industry Vision

Port Industry Challenges

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions |

& Services
Multi-modal hub for Dedicated facility for Strategic hub for deploying Specialized site for vessel
diverse logistics: assenger and vehicle : ices:
BIBLIOGRAPHY .g f ?t vehi naval asseTtS services . .
« Containers ransport: « War Ship + New ship construction
+ Bulk cargo ‘ ‘ TOL.msm.: ) + Patroller * Repair & maintenance
(solid & liquid) cruise, river cruise, - Frigate
+ Food & Beverage yacht . « Aircraft carrier
© Metals, Minerals & ‘ TranSShlpment' * Submarine
Mining (MMM) Ferry, Roll-on/Roll-off
(RoRo) and

* Qil & Gas ) ! \ \
A <X > Roll-on/Roll-off

passenger (RoPax)

Schneider .
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Port Industry Vision

Ports are on a mission to become more sustainable, digitally integrated hubs, embracing
renewable energies and intelligent systems

Today’s Ports

Renewable  Nuclear Fossil Other
\ 4 <
wve Al

“~ - - -Transmission & Distribution E i i i T

e i e o i

_t )

= PGS

Operator Manual Scattered
Interactions Sheets Systems

Ports of the future

Integrate multiple energy

resources including
] renewables
' 423 Q%.rﬁ
3

=

I’ ______________________________________________ \\
]

1 Solar Battery Fuel Cell Other Biogas i
1

; 56 !

oy 1

= N = 4 OB

1

! 1

e S Sy Local Energy Opportunities --;-------- -

Energy Management (EM) Electrified Loads

EM Strategy Process Digital Port E-cranes  Shore

& Smart Grid Management Services Vehicles & Cargo  Power
Handling
Equipment
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Port Industry Challenges

SECTION 1 - Introduction to
the Port Industry

Port Industry Market Outlook /\l
Port Industry Trends E @ @
nal Continuity

Port Industry Segmentation 3 o 5
ower Infrastructure : .
Energy Transition Cybersecurity Threats Operatio|

Five key challenges impacting ports

Workforce &
Skill Gaps
j‘ i

Decarbonization &

Port Industry Vision
| ol

LN

Port Industry Challenges >

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services

BIBLIOGRAPHY
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Ports face increasing
pressure to electrify
operations and comply
with shore power
regulations.

Rising power demand
challenges the ability to
maintain operational
efficiency and financial
sustainability.

Ports are prime cyber
attack targets due to
their vital economic
role.

The increasing
automation and
digitalization make the
Operational Technology
(OT) systems more
vulnerable to threats &
attacks.

]

Ports are the backbone
of global trade,
operating 24/7; any
downtime causes
major delays and
disrupts operations.

Aging infrastructure ,
maintenance
constraints and
growing electrification
complexities increase
operational challenges.

Ports face a shortage
of skilled labor for
maintaining advanced
electrical and digital
systems.

Aging workforce and
lack of young talent
exacerbate the issue.

Ports must reduce
emissions and adopt
sustainable
technologies to meet
regulatory and
societal expectations.

Achieving Net Zero
by 2050 requires
balancing
sustainability goals
with operational and
financial constraints.
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SECTION 1 - Introduction to

o Bortindusty Implication for the ports

Port Industry Market Outlook
Port Industry Trends E @

Port Industry Segmentation

Port Industry Vision

FETT Infrastrl{cture = Cybersecurity Threats
 Energy Transition |

B

Operational Continuity

©

Workfor
Skill Gap
\

ce &
S

Port Industry Challenges >
SECTION 2 — How EcoStruxure Power + Undersized » Cyber attacks can * Power disruptions » Lack of qualified + Access to
Can Support the Port Infrastructure electrical paralyze critical halt critical systems staff leads to government funding
infrastructure limits systems such as such as cranes and maintenance delays increasingly
SECTION 3 - Digital Solutions capacity to support cranes and cargo conveyors, directly and safety risks. depends on
& Services eIectnﬁed han.dlmg impacting port - Capacity demonstr:ated
operations equipment. operations. constraints during progress in
* Ports face « Disruptions lead to « Failures in critical peak periods affect decarbonization.

BIBLIOGRAPHY

operational strain
and reduced
flexibility in meeting
sustainability
targets

4

delays, congestion,
and revenue loss,
affecting global
trade flows.

$

and emergency
systems increase
overall vulnerability
and create safety
risks.

service quality.

Ports risk losing
competitiveness to
more sustainable
players when they
delay pursuing their
decarbonization

goals.
&

o) © @ ¢
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SECTION 2

How Schneider Electric
Can Support the
Port Infrastructure

WHY READ
THIS SECTION?

The aim of this section is to:

Present Schneider Electric
to meet Port Industry

challenges;

Explain how

with

can this industry;
Provide an of electrical

and digital architectures.
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Schneider Electric Solutions for Port Infrastructure

Main areas of the ports supported by Schneider Electric

Ports are intricate environments with diverse needs and systems. Here are some key areas where our solutions can
provide significant benefits:

@‘@

Electrical Charging Data Center Cruise Terminal &
Distribution Infrastructure Facility Buildings

Third-Party
Systems

* Third-party systems to be interfaced need to be checked
for compatibility with Central Operations.
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SECTION 1 - Introduction to

the Bort Industry Our value proposition is based upon three pillars:

Reliable Electrification Digitalization |

SECTION 2 - How EcoStruxure Power
Can Support the Port Infrastructure

Schneider Electric Solutions for Ports
EcoStruxure Power Solutions for Ports
Key Areas of a Port Site

Typical Electrical and Digital Architectures

SECTION 3 - Digital Solutions
& Services
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4

Electrify dock with onshore
power supply.

Deploy charging
infrastructure for electric
vehicles, cargo handling
equipment, and electric trucks.

Upgrade to more resilient
infrastructure to meet current
and future power demand using
design simulation systems and
services.

Help maintain system
integrity over time with Digital
Twin systems.

4

Centralize management and
maintenance of the entire
electrical distribution system
using a comprehensive power
management.

Break siloes and empower
operator’s decision-making by
integrating a Unified Operation
Center with integrated data
management.

Strengthen operational
resilience to mitigate
Operational Technology (OT)
cybersecurity risks.

\4

Define the port
decarbonization roadmap to
reach Net Zero emissions.

Reduce scope 1: Implement
energy efficiency initiatives.

Reduce scope 2: Optimize
onsite renewable energy use
through microgrid technologies.

Reduce Scope 3 : Engage
port tenants in the
decarbonization journey.

Extend asset lifespan and
reduce waste, contributing to
circular economy.




Reference Guide

EcoStruxure™ Power for Ports
(IEC)

SECTION 1 - Introduction to
the Port Industry

SECTION 2 - How EcoStruxure Power
Can Support the Port Infrastructure

Schneider Electric Solutions for Ports
EcoStruxure Power Solutions for Ports
Key Areas of a Port Site

Typical Electrical and Digital Architectures

SECTION 3 - Digital Solutions
& Services

BIBLIOGRAPHY

A 9 €

Schpeider

i

Speed up the “design,
build, modernize and
commission” phases of
new facilities using:

» Standardized electrical
distribution and digital
architectures;

* Design simulation tools
based on an Electrical
Digital Twin solution.

@

 Select products
designed with built-in
cybersecurity

technologies/features.

* Work with electrical
distribution partners
with robust internal
processes.

Reliable Electrification

Our detailed value proposition for electrical distribution

Build Faster & Support Cybersecurity Improve Safety &
Flexible Infrastructure Implementation Availability

©

» Monitor the installation
to predict faults,
thereby minimizing
impact and improving
safety.

* Provide automatic
power restoration and
model Digital Twin to
reduce downtimes.

cee ®

EcoStruxure Power Solutions for Port Infrastructure

Operate Electrical

Networks Efficiently

el

Enhance the skills of
the team with:

* Augmented reality;

 Training in a Digital
Twin environment.

Enhance workforce
productivity with remote
monitoring, analytics, as
well as support from

digital and field services.

Decarbonize Port
Infrastructure

Y|

 Define a feasible
decarbonization
roadmap.

* Monitor energy to make
informed decisions.

* Integrate onsite
renewables.

» Adopt Electric Vehicle
(EV) charging digital
solutions for
optimization.

D Igitalization ecarbonization
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(1EC) EcoStruxure Power Solutions for Port Infrastructure

SECTION 1 - Introduction to
the Port Industry

SECTION 2 - How EcoStruxure Power

Can Support the Port Infrastructure Design, Build, Modernize
& Commission

Schneider Electric Solutions for Ports (Consultants & EPC)

EcoStruxure Power Solutions for Ports Build Faster & Flexible Improve Operate Electrical
“ , Infrastructure Safety & Availability Networks Efficiently
ey Areas of a Port Site

Typical Electrical and Digital Architectures \

Lifecycle phases addressed by the value propositions presented previous page

Operate & Maintain

(Operators;-maintenance team; service teams)

Decarbonize Port
Infrastructure

| |
SECTION 3 - Digital Solutions ‘\‘ | Ii'\’\ \ |
& Services \
\

BIBLIOGRAPHY

Transverse Lifecycle Capabilities: Cybersecurity, Electrical Digital Twin, Interfaces

o) © @ ¢

Find details about EcoStruxure Power digital solutions and services in SECTION 3
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EcoStruxure Power Solutions for Port Infrastructure

Why consider EcoStruxure Power solutions for your port infrastructure?

From quay to port gate,
with a focus on shore power,

From electrical design to
operations and maintenance,

EcoStruxure Power delivers a comprehensive
digital solution designed to enhance efficiency,
reliability, and safety across port operations.

Our collaborative environment, enhanced by the
Electrical Digital Twin for the Port, improves
reliability, reduces downtime, while enabling seamless
data-driven operations.
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Key Areas of a Port Site

Typical areas and systems

& Manageme:
3w
a8

7>
’

Com
Control Tower

C

Fast-Charging Dock

Off shore

wind turbines

y

Example of Port Site Infrastructure
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(IEC) Typical Electrical and Digital Architectures for a Port Site

SECTION 1 - Introduction to i ; ;
the Bort Industry Typical electrical architecture

SECTION 2 - How EcoStruxure Power
Can Support the Port Infrastructure

Utiity 1 Utiity 2

*HVMVILV: HighMedium/Low Votage
PFC: Power Faclor Correction

Generators UPS: Uninterruptable Pover Supply

MCC: Motor Control Center

ICT: information and Communication Technology
HVAC: Heating, Ventiation, Air Conditioning

Schneider Electric Solutions for Ports MV DISTRIBUTION

EcoStruxure Power Solutions for Ports

Key Areas of a Port Site

MYV MVILY [ MVILY MVILY MVILY MVILY
Transformer Transformer_| |_Transformer Transformer Transformer Transformer Transformer ) Solar &
RS\ /storage
Frequency
Converter

SECTION 3 - Digital Solutions =n
& Services

Typical Electrical and Digital Architectures | 2 =
(G ot

Main LV Main LV Main LV Main LV Non-Essential | _ _
‘Switchboard ‘Switchboard ‘Switchboard Switchboard

[Prc'a. H-mmmc] [m:- & Harmonic] [Prc'& Hmnmc]
Milgation Mitigation Miigation

‘Shore to Ship

rface
MV Equipment

BIBLIOGRAPHY

i
1

1

1

1

indiing Reefer Non-Critical Building HVAC® (Bollers, HighMast ~ Securty  ICT* Loads, Emergency i
Fei |

1

i

|

MV Supplied LV Supplied Shore Electiified  e-Cargo Har
Vessel Vessel 1o Ship Gantries Equipment Containers Loads (Lighting, Cold Storage’  Lighting ~ Systems Lighting &
(Container, (River Cruise, Small Power, Compressors, &Gale  Cameras Fire Panels
Cruise, etc) etc) Retail Shops, etc) Chillers, Pumps Tickelng & Data
&Fans Machines  Rooms.

Quay Operation YYard Operation Facility Operation

Example of Electrical Architecture

o) © @ ¢
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Example of Electrical Architecture

Generators

MV Ring(s)

Medium Voltage Equipment

MVILV
Transformer

MW/MV
Transformer

MVILV
Transformer

MVILV
Transformer

Transformer

MVILV ]

MVILV
Transformer

= Solar &

Distributed Energy

= .
Maobile
(\G )G

Resources (DER) Equipment ]

*HVWMVILV: High/Medium/Low Voltage
PFC: Power Factor Correction
UPS: Uninterruptable Power Supply
MCC: Motor Control Center
ICT: Information and Communication Technology
HVAC: Heating, Ventilation, Air Conditioning

MV DISTRIBUTION

|
MAIN LV
[ Main LV Main LV Main LV Main LV Main LV Essential SWITCHBOARDS
| Switchboard Swndiboad Switchboard Switchboard rd
|
| I
| PFC* & Harmonic PFC* & Harmonic PFC* & Harmonic PFC* & Harmonic
| Mitigation Mitigation Mitigation Mitigation
e e _____ |- _____ I
Shore to Ship [ MCC* ] [ Secondary Distribution Switchboard ] [ Distribution
|
MV Equipment | | |
DC Reefer .
Chargers Final Dislﬂbtmon UpPs* UPS’ ups*
U N |3 g N | | e
. @ . . . . @ @ . @ @ @LOADS
MV Supplied LV Supplied Electrified e-Cargo Handling Non-Critical Building HVAC*® (Boilers, High Mast  Security ICT*Loads, Emergency
Vessel Vessel to Shlp Gantries Equipment Comalners Loads (Lighting, Cold Storage Lignting  Systems Fence Lighting &
(Container, {River Cruise, Cranes & e-Trucks Small Power, Compressors, & Gate Cameras Fire Panels
Cruise, gtc.) etc.) Retail Shops, etfc.) Chillers, Pumps Ticketing & Data
& Fans Machines Rooms
Quay Operation Yard Operation Facility Operation
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Typical Electrical and Digital Architectures for a Port Site

Suggested digital architecture (high-level view)

—— Public LANWAN

— Technical LAN

—— OPCUA/Web Services
sl

) Weaens 24000

P, ION.

Electrical Design and Studies

Asset, Power and Energy Management

Interface with Other Systems.

EV Charging
(sundwra™)

Microgrid

ETHERNET NETWORK - IEC 61850 MV, Modbus TC|
Ethernet
Switeh
Main MV Distribution
MV & Transformers

power

ce

Ethornat
Switch

MV and LV
Generators

Ethorat
Switch,

LV Final
Distribution

-
a
o
=

W protection
‘devices

EV
Charging

1A

£V Chargers

Backup
Power

Ethornet
Swich

Example of Digital Architecture (High-Level View)

<XXXX>)




Example of Digital Architecture (High-Level View)

Public LAN/WAN
Technical LAN

OPC UA/Web Services
Serial

Wireless — 2.4 GHz

|11

Hardwired

Please, contact your Schneider Electric
representative to confirm the availability
of EcoCare for Electrical Distribution

or EcoStruxure Service Plan in your
country.

Charging Solution for connectivity with
Schneider Electric Chargers.
Information about fast charging
solutions architecture

Cybersecurity to be
considered in the
design and
implementation
phases, in alignment
with organizational
policies and industry
best practices.

EcoConsult
Electrical Digital
Twin

Electrical Design and Studies

EcoCare
Membership *

Powered by
ETAP iSLD

digital platform

Powered by EcoStruxure

Asset, Power and Energy Management ——

~ Interface with Other Systems

EcoStruxure
XR Operator

EcoStruxure

Cybersecurity
Application Platform

Advisor

Simulation Engine

EcoStruxure
Power Operation /
Power Automation

System

_ EV Charging _
(Standard **)

Charge Point

AVEVA
‘ ) Management
Unified Operation System
entre (CPMS)

EcoStruxure
Building
Operation

EcoStruxure

EV Charging
Expert

Microgrid

EcoStruxure
Microgrid
Advisor

° EcoStruxure EcoStruxure
I EV Charging Microgrid
] E::f::‘::"; Expert Advisor
ETHERNET NETWORK - IEC 61850 MV, Modbus TCP, ION. - Controller Controller
Ethernet Ethernet Ethernet Ethernet Ethernet Ethernet Ethernet Ethernet
Switch Switch Switch Switch Switch Switch Switch Switch
Main MV Distribution MV and LV Main Lv LV Final EV
Mv & Transformers Generators Lv Distribution Distribution Charging
L= =] =] = ‘
L a To- . (:
Advanced Advanced Advanced Advanced Advanced Energy/ | o
power meters power meters power meters power meters power meters . Power
- = B | . LV circuit | . LV circuit meters | Power factor EV Chargers
i breakers g breakers i
Protection Protection Prota;:tion = —— —_— LV circuit system Backup
relays relays relays / LA | 1 e x| breakers Power
- 1 LV clreult Automation Arc flash n Arc flash e
-—' =) BkEiers i o protection
—
=y Arc flash Insulation Arc flash - 3 e o
s = protection monitoring protection ™ i Uninterruptible
- [ | Arcissh B < Wireless Active power power supply
’ protection Power = Wireless environmental quality (UPS)
_ Wirsless meters |, .. LV cireuit energy sensors correction R AT
environmental S environmental breakers sensors system Microgridl
sensors
§ sansors e LV circuit
breakers - |
a
Remote terminal . | Remote terminal . — Frequency —
Partial unit with source Wireless unit with source S Wireless conversion l"flC\‘OQfld .
artial i i " = =
discharge transfer environmental transfer i Partial R°F"°‘F terminal & energy Automatic = 1 Controller PV
sensors discharge unit with source . sensors T fe H
sensor N ransier LV protection inverter
> ——2 sensor transfer Wikiss PR Switches (ATS) eviced =
4G i -
environmental
.. me
Partial monitoring . Wireless
discharge sensor = environmental =
sensor @e - sensors Insulation Frequency Energy  Battery
Wireless Motor monitoring converter control  energy
energy starters (Third Party) center storage
sensors

system
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(IEC) Typical Electrical and Digital Architectures for a Port Site

SECTION 1 - Introduction to ; H T H
the Bort Industry Corresponding detailed digital architecture

SECTION 2 — How EcoStruxure Power S
Can Support the Port Infrastructure s | = e

= OPC UA/ Web Services EcoConsult
Services i rsegomtll
) Wiss- 24080

— Asset, Power and Energy Management Interface with Other Systems EV Charging Microgrid
|

Stanara )

EcoStruxure
XR Operator

AVEVA
Unifid Operation
Ceniro

EcoCare
Membership *

EcoStruxure

PN Advisor

. . . @ Hardwired. :;;::,:.n ;:b'i:l:.:_{:;alwxm
Schneider Electric Solutions for Ports
;
Edge Control ooy Microgrid Operation
: s Ess i
EcoStruxure Power Solutions for Ports ety e e, B o Eeosmuar
s [ o

@

Key Areas of a Port Site

Connected MV Switchgears Ecostruxure
. . o . Products CRRITIOENTN .."‘ e
Typical Electrical and Digital Architectures | 2 —
4G Devices @ MV/LV Hardwired Devices™ MVILV Insulation
o Monitoring
o _ ——< — AT
& Ao
SECTION 3 - Digital Solutions Positoge MOOMR| Peaioge | Eeosrimie S et e
; Sl e e e o e,
& Services s o o % S el
w Panel Server
| oI™
=T - @ [ Wirsless Devices 9 o~
L = . o
=w w - =
BIBLIOGRAPHY > o & . |=2
] 8O TavsetT | Mast Combac Powstoge Powtigie | | powtoge  A@hctie| Ecotiumues | 5
el B el LTI e o ] s oo™ TS smar o Autry Wk
‘switch ‘switch breaker breaker meter meter - S—— Device
T T T T T T T
P Schnalder Elacki | Q Solutions Backup Power Motors. Microgrid EV Charging Automation Frequency
e i Infrastructure Controllers | | Conversion

o EcoSiurs Semi Plan nyour Ecostronre (= o
oty asas el o Y
* Harovied Doices cn be irled sle il Controller | =
g Conecied Prodts wihgarerl &=+
purposo DighalInputs, morkod 83 O | L LI,
R

e Chiming Soksion or oty W Povone Galaxy Generator set Atvar  Motor Battery  Energy EvLnkPro EVLinkPro Modicon Froquency.
‘Schndar Elactric Chargers, VSeries Variable .. onergy  Control wseo Converter
e e Uninterruptibie spesd drive Storage  Conter i wo Contrallar (Third Party)
(P¥comaton Sbcut e ceraed el b ||y Pinvertor  system  (US oniy)

Example of Digital Architecture (Detailed View)
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Example of Digital Architecture (Detailed View)

Apps,
Analytics &
Services

Edge Control

Connected
Products

Public LAN/WAN
Technical LAN

OPC UA/Web Services
Serial

Wireless — 2.4 GHz

Hardwired

- Electrical Design and Studies —

EcoConsult
Electrical Digital

Twin

Powered by
ETAP iSLD

EcoCare

Membership *

digital platform

EcoStruxure

XR Operator
Advisor

Cybersecurity to be
considered in the
design and
implementation
phases, in alignment
with organizational
policies and industry
best practices.

MV Switchgears
and Transformers

EcoStruxure

Cybersecurity
Application Platform

Simulation Engine

[

[l
«

EcoStruxure
Panel Server

T
Microgrid Operation

EcoStruxure

Power Operation /
Power Automation

System

AVEVA
Pl Server

- Interface with Other Systems ..

AVEVA

Unified Operation

Centre

EcoStruxure
Building Operation

EV Chargin: ” g
(Siandzrdg"‘) s Microgrid
SR Lol EcoStruxure
Management : :

System I\;I\lgrqgnd
(CPMS) visor

EcoStruxure

EV Charging
Expert

EcoStruxure
EV Charging
Expert
Controller

Microgrid
Advisor
Controller

(AT > Di* DI*
H S5 4G Devices MV/LV Hardwired Devices** MVI/LV Insulation MVILV Condition
f== | _//\_4_ | ” PowerLogic A125 Monitoring Monitoring
| | = Arc 121/VA1DA
® i | = Arc flash =
PowerlLogic PowerlLogic PowerLogic MiCOM P- PowerLogic EcoStruxure EcoStruxure Protection system N
o T300 MiCOM C264 P5 (or P3) Series IC Power i Transformer Expert | P =
RTU Bay C : i i Power quality System Gatewa Intelligent Sensor gas, water etc. ’ L
| Relays Relays meters ’ " EcoStrxure b
LVS h Panel Server Vigil @ §
hetd | D o 43 | | MVILV SMD EcoStruxure
O'( . Deics Substation Panel Server
Wireless Devices ,w I()DI; Serial Devices monitoring devweém
- 2
| - v @ ° = Actio N N
re T iEM3000 r
i ’| “ 1 Energy meter .
i 2 bty L T
| = i - o PowerLogic PowerLogic
ASCO TransferPacT | MasterPact ComPacT  Powerlogic  Powerlog PowerLogic Acti9 Active EcoStruxure | EcoSt - TH110, CL110, PD100
7000 PTS Automatic mMTZ NSX/NSXm  PM8000 PM5000 PowerTag Protection PansiSermrd oozt SPERTE Vigilohm HeatTag Partial discharge
Power transfer transfer | Circuit Circuit Power quality Power Energy sensors device e ey emen(ry IM400/1M20 Environmental sensor
switch switch breaker breaker meter meter 9 Device sensors
" Fiesee, CORUR YO Schisider ElSCHo Power Quality Solutions Backup Power Motors Microgrid EV Charging Automati Fr
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of EcoCare for Electrical Distribution Infrastructure Controllers Conversion
or EcoStruxure Service Plan in your -— EcoStruxure —_— o
country. L] — mene Microgrid -
‘ ~ Operation .
** Hardwired Devices can be integrated N " ’ h Controller L]
through Connected Products with general- | ¥
purpose Digital Inputs, marked as “DI". | ' i .
§ L e ST a
*** Charging Solution for connectivity with PowerlLogic Powerlogic Galaxy Generator set Altivar Motor Battery Energy EVLink Pro  EVLink Pro Modicon Frequency
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Digital Solutions
& Services
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THIS SECTION?

This section provides information
about

for Port Industry
aligned with our future-ready
solutions.




Reference Guide

EcoStruxure™ Power for Ports

(IEC) Introduction

tShECPT'?t": 1d- ':‘tf°dU°ti°" to EcoStruxure Power empowers ports to meet evolving demands with smart and scalable digital solutions
e Fo naustry

SECTION 2 — How EcoStruxure Power Design, Build, Modernize @ Operate & Maintain

Can Support the Port Infrastructure & Commission (Operators; maintenance team; service teams)
(Consultants & EPC)

Build Faster & Flexible
Infrastructure

SECTION 3 - Digital Solutions
& Services

Improve Operate Electrical Decarbonize Port
Safety & Availability Networks Efficiently Infrastructure

Introduction

Overview of Digital Solutions & Services

Capabilities to Build Faster Flexible Infrastruct.

Capabilities to Improve Safety & Availability

\ These capabilities leverage These capabilities enable These capabilities enhance These capabilities enable

ool o G e s, Nttt [t standardized electrical ports to continuously monitor operator effectiveness and - effective energy monitoring
apabliities fo perate Elec. Tetworks Eiicient. distribution systems, along installations, allowing early productivity at ports by across port operations,
Capabilities to Decarbonize Port Infrastruct. with digital design and detection of faults and integrating advanced tools facilitate the integration of
simulation tools, to minimizing impact—thereby such as extended reality. renewable energy sources,
Transverse Lifecycle Capabilities accelerate the “design, enhancing safety and They also play a crucial role and accelerate electrification
build, [no.derniie and . operational uptime. in developing a highly throughout the port
commlsspn” D They also support automatic skilled and future-ready L
BIBLIOGRAPHY new port infrastructure. power restoration and workforce.

leverage Digital Twin modeling
to improve infrastructure
resilience.

@ — < > Transverse Lifecycle Capabilities

S h 'd D Comprehensive Digital Solutions and Services that support “Design, Build, Operate & Maintain” phases
C nEI el‘ of the port infrastructure throughout the entire project lifecycle.
3 Electric
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Overview of Digital Solutions & Services

Design, Build, Modernize @ Operate & Maintain

& Commission
(Consultants & EPC)

Build Faster & Flexible

Infrastructure

l

e Network Load Flow and Voltage
Drop Simulation

° Electrical Network Short Circuit
and Selectivity Simulation

Arc Fault Protection and
Coordination

° Device Coordination and
l Selectivity

° AC&DC Electrical Network Bus
Design and Simulation

° Power Quality Simulation &
l Modelling

° Power System Study

e Renewable & Microgrid Energy
l Storage Sizing Simulation

(Operators, ‘maintenance team; service teams)

Decarbonize Port

Operate Electrical
Networks Efficiently
| |
l Electrical Distribution ° Asset Performance ° Net Zero Consulting Services
Monitoring, Alarming and l |

Event Analysis ) @ utility Bill Verification
° Capacity Management I

Improve

Infrastructure

Safety & Availability

Power Quality Monitoring,

I Correction and Compliance it

i ° Backup Power Testing Tenant Billing
° Arc Flash Protection l

° Energy Monitoring and
l Usage Analysis

| .
© Continuous Thermal © Predictive Simulation

Monitorin
9 @ Energy Efficiency Compliance

Guided Procedures |
Through Extended Reality ° Microgrid

|
@ EV Charging (Standard)
|
° EV Fast Charging

° Circuit Breaker Settings
l Monitoring

° Power Source and Load Control Operator Training

Simulation

Advanced Protection and
] Automation

° Simulate Before Operate
1

© Insulation Monitoring
1

Transverse Lifecycle Capabilities

(+) Electrical al Twin - iSLD

Interface with Other Systems (BMS, Unified Operations Center, Other)

(+) Cybersecurity
|
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(1EC) Capabilities to Build Faster and Flexible Infrastructure

SECTION 1 — Introduction to Design, Build, Modernize @ Operate & Maintain

the Port Industry & Commission (Operators; maintenance team, service teams)
(Consultants & EPC)

SECTION 2 — How EcoStruxure Power Build Faster & Flexible

Can Support the Port Infrastructure

Infrastructure

SECTION 3 - Digital Solutions o Network Load Flow and Voltage
& Services Drop Simulation

° Electrical Network Short Circuit

Introduction and Selectivity Simulation

Overview of Digital Solutions & Services Arc Fault Protection and
Coordination

ilities to Build Faster Flexible Infrastruct.
Capabilities to Build Faster Flexible Infrastruct. ° Device Coordination and

| Selectivity
\

e AC&DC Electrical Network Bus
Design and Simulation

Capabilities to Improve Safety & Availability
Capabilities to Operate Elec. Networks Efficient.

Capabilities to Decarbonize Port Infrastruct. e Power Quality Simulation &
] Modelling

Transverse Lifecycle Capabilities ° b Svstem Stud
ower System Study
°I Renewable & Microgrid Energy

BIBLIOGRAPHY I Storage Sizing Simulation
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Build Faster & Flexible Infrastructure

Reference Guide

EcoStruxure™ Power for Ports

etap

(IEC)

SECTION 1 - Introduction to
the Port Industry

Network Load Flow and Voltage Drop Simulation

Perform power flow analysis and voltage drop calculations

Primary Department

SECTION 2 — How EcoStruxure Power . . "
Can Support the Port Infrastructure * Project Procurement / Delivery - "'"T o m,
- Design Firms & ..
% 91 94.7
SECTION 3 - Digital Solutions . 0.4 K Bus1s e R U
& Services Beneflts v';{lm‘: :;- vfggzsp,; 8.6 A 85.15% PF #12.9 A 85.22% F 410.8 A 90.12% PF 85.1 A 99.97% PF
i o a
: - Simulate bus voltages, branch power factors, currents, SAsmam PRASIIER RELAGAR
Introduction i i ¥7.9 A §200.5 A \
system losses, power generation versus loading. 008 77 oot B \l ) : 1 [
Overview of Digital Solutions & Services . L. . . POl62.5 A s |i213.0 A i I e R
» Use ETAP Electrical Digital Twin model with powerful WA PN | “J !
Capabilities to Build Faster Flexible Infrastruct. P> calculation engines and user-friendly interface. o
50 kvA
Capabilties to Improve Safety & Availability B Simulate using multiple loading and generation T G A, 0.0 e o.000 s gLnam oW ¢
iti . 583 w‘i,n & A 8Ss PP 1412.9 A 85% PP 1410.8 A 908 PF i'“'a B
Capabilities to Operate Elec. Networks Efficient. conditions. b 15 é B % 6 @
Capabilities to Decarbonize Port Infrastruct. 2w 3 WA sswm S pii2
Ph-4W Ph-3W

Transverse Lifecycle Capabilities

BIBLIOGRAPHY

0

9 &
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Network Load Flow and Voltage Drop Simulation in ETAP
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Build Faster & Flexible Infrastructure

Electrical Network Short Circuit and Selectivity Simulation

Design and simulate unbalanced short circuits

Primary Department

* Project Procurement / Delivery
* Design Firms

Benefits

» Expedite design studies with a wide range of
calculation scenarios, including advanced fault
analysis.

- |IEC & ANSI duty calculation for balanced and unbalanced faults
- Simultaneous fault at selected nodes

- Inclusive 3-phase and 1-phase fault analysis

- Pre-fault system loading consideration

etap

T
@ EM o- Orwuw ) - ' V4
& sase .~ @ B8. De|o wd MR €
pue I B
— ”/A*qu% " ® /&- eeE Izw:-# $LTm @ B
i 0
E2H
H
£ o077 1 10802 e
ﬁ@; 0.775 kn -746 1 009
Iy Ye i hii o 265 5e5
3% et Cass
- 956.2 deg 0%
0.775 kA 625.5 deg 103
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EcoStruxure™ Power for Ports
(IEC)

SECTION 1 - Introduction to
the Port Industry

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services

Introduction

Overview of Digital Solutions & Services

Capabilities to Build Faster Flexible Infrastruct. P

Capabilities to Improve Safety & Availability
Capabilities to Operate Elec. Networks Efficient.
Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities
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Build Faster & Flexible Infrastructure

Arc Fault Protection and Coordination

Perform sequence of operation for arc fault and bolted fault

Primary Department

* Project Procurement / Delivery
* Design Firms

Benefits

- Evaluate, verify, and confirm the operation and
selectivity of the protective devices.
- Various types of faults for any location

» Support displaying animation on the single-line diagram.

* Enable 3-phase / 1-phase sequence of operation.
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(IEC)

SECTION 1 - Introduction to
the Port Industry

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services

Introduction

Overview of Digital Solutions & Services
Capabilities to Build Faster Flexible Infrastruct. P
Capabilities to Improve Safety & Availability
Capabilities to Operate Elec. Networks Efficient.
Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities
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Build Faster & Flexible Infrastructure

Device Coordination and Selectivity

Automatically detect and evaluate the system protection and coordination/selectivity

Primary Department

* Project Procurement / Delivery
* Design Firms

Benefits

+ Evaluate the system protection as well as the
coordination/selectivity between circuit breakers.

- Verified and validated libraries
- Graphically adjustable device settings

- Continuously synchronized with the one-line (single-line)
diagram and integrated equipment database

* Provide detailed device settings reporting.
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Reference Guide Build Faster & Flexible Infrastructure

EcoStruxure™ Power for Ports

(IEC) AC and DC Electrical Network Bus Design and Simulation etap

SECTION 1 = Introduction to Optimize bus design allocation and simulation
the Port Industry

Primary Department

SECTION 2 — How EcoStruxure Power X .
Can Support the Port Infrastructure * Project Procurement / Delivery

* Design Firms
SECTION 3 - Digital Solutions

& Services Benefits
Introduction * Provide a single solution/environment.
- Unified AC & DC solution from HV to LV
- One unique platform and one database
+ Enable efficient profile management.
Capabilities to Improve Safety & Availability ‘ - User-defined loading and generation profiles

Capabilities to Operate Elec. Networks Efficient. - External data profile based on field measurements

Overview of Digital Solutions & Services

ETAP Electrical Network Model

Capabilities to Build Faster Flexible Infrastruct. P

Capabilities to Decarbonize Port Infrastruct. * Enhance Scalab”'tY'
- Load growth study for future planning

 Facilitate event simulations within the calculation period.

Transverse Lifecycle Capabilities

BIBLIOGRAPHY
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Reference Guide Build Faster & Flexible Infrastructure

EcoStruxure™ Power for Ports

(IEC) Power Quality Simulation and Modeling etap

SECVOL L =l Gl Evaluate and validate distortion due to harmonics
the Port Industry

Primary Department
SECTION 2 — How EcoStruxure Power

Can Support the Port Infrastructure * Project Procurement / Delivery NaTt Bs 'F\] i
. . |
* Design Firms .5 W
o . ¥71.687 A mms
SECTION 3 - Digital Solutions . 0.123 % THD Genl
& Services Benefits .
. Qi . . ¥
Introduction Simulate harmonic current and voltage sources:
Overview of Didital Solutions & Servi - To identify potential harmonic problems A 10 MVA
VEIVIeW Of DIgita SOIUHons & oervices (report of harmonic voltage and current distortion limit e -—
Capabilities to Build Faster Flexible Infrastruct. P violations); o
- i i i I Q §
Capabiies to Improve: Safety & Availabilty | To identify the need for a harmonics filter. i 8 ms 10
: + Simulate and analyze the size of the harmonics filter 2 i 98" sunom st
Capabilities to Operate Elec. Networks Efficient. the system will need, to optimize performance and 8 kv eri 13.8 kv 4
. - #153 A 429.528 A 1
Capabilities to Decarbonize Port Infrastruct. reduce nuisance trips. 0.125 Srsm;HD 0.082 & T}I{SS
Transverse Lifecycle Capabilities 0'215 o 0.2
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Power Quality Simulation and Modeling in ETAP

Sc%r};leelcc!ﬁr @ececoceed




Reference Guide

EcoStruxure™ Power for Ports
(IEC)

SECTION 1 - Introduction to
the Port Industry

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services

Introduction

Overview of Digital Solutions & Services
Capabilities to Build Faster Flexible Infrastruct. P
Capabilities to Improve Safety & Availability
Capabilities to Operate Elec. Networks Efficient.
Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities
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Build Faster & Flexible Infrastructure

Power System Study

Work with engineering experts to provide Power System Studies
Primary Department

* Project Procurement / Delivery
* Design Firms
* Electrical Department

Study
(Analyze)

=

Benefits

* Partner with a global team of experts, engaged with
industry standards committees, to develop common
safety standards and practices.

* Create a standardized approach to Power System ‘;
Studies to support multisite deployments with
consistent results.




Reference Guide Build Faster & Flexible Infrastructure

EcoStruxure™ Power for Ports

(IEC) Renewable and Microgrid Energy Storage Sizing Simulation etap

SECTION 1 - Introduction to

tho Bort Industry Design and optimize the microgrid system

Primary Department
SECTION 2 — How EcoStruxure Power

Can Support the Port Infrastructure * Design , . Y
« Construction T e | s aw o B
az 1.7917 | *¢ 75 MW
SECTION 3 - Digital Solutions b LT Lo I
& Services Benefits B et o eotecor .
. . . 8510 QT un e
Introduction * Build renewable energy models combined with full Sola Thermal lant e L osW
A . o ine: Line: 28.938 66 kv ind Farm
spectrum power system analysis calculations for: 5 — = A | sy
Overview of Digital Solutions & Services . . 93 9— , = . oo
- Accurate simulation; <€ tiez % Wi colcor .
Capabilities to Build Faster Flexible Infrastruct. P - Predictive analysis; Y e station Xime 135 M 06kv
Capabilities to Improve Safety & Availability | - Equipment sizing; = &

. . . . . . Microgrid Energy Storage Sizing Simulation in ETAP
- Field verification of wind, solar farms and other Distributed g o g J

Energy Resources (DERS).
» Enable designers and engineers to conceptualize
Transverse Lifecycle Capabilities the collector systems, determine wind penetration
and perform grid interconnection studies.

Capabilities to Operate Elec. Networks Efficient.

Capabilities to Decarbonize Port Infrastruct.
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EcoStruxure™ Power for Ports

(IEC) Capabilities to Improve Safety and Availability

SECTION 1 — Introduction to Design, Build, Modernize @ Operate & Maintain

the Port Industry & Commission (Operators; maintenance team, service teams)
(Consultants & EPC)

SECTION 2 — How EcoStruxure Power

Can Support the Port Infrastructure Improve

Safety & Availability

SECTION 3 - Digital Solutions : | Electrical Distribution
& Services - @ Monitoring, Alarming and
Event Analysis

Introduction - Power Quality Monitoring,
I Correction and Compliance

° Arc Flash Protection

Capabilities to Build Faster Flexible Infrastruct. | | Continuous Thermal
° Monitoring

Overview of Digital Solutions & Services

Capabilities to Improve Safety & Availability > |
‘ | ° Circuit Breaker Settings

Capabilities to Operate Elec. Networks Efficient. ) | Monitoring

Capabilities to Decarbonize Port Infrastruct. o Power Source and Load Control

Advanced Protection and
1 Automation

° Simulate Before Operate
1

Transverse Lifecycle Capabilities

BIBLIOGRAPHY © Insulation Monitoring
1

A 9 €

Schpeider




Reference Guide Improve Safety & Availability

EcoStruxure™ Power for Ports

(IEC) Electrical Distribution Monitoring, Alarming and Event Analysis Ecodtruxure

fh'icgc',?t'fn1d;s't"rt;°d“°“°" © Monitor and control electrical network, analyze the root causes of electrical events

Primary Department

et il | - Facility Management / Utilities Management Teshrs—8 Sk 12320 10
Can Support the Port Infrastructure : som <
« Electrical Department

SECTION 3 - Digital Solutions

& Services Benefits

« Automatically classify and describe any electrical events.
Show real-time status of the power distribution.

Overview of Digital Solutions & Services * Provide a customized single-line diagram.

« Offer 24/7 power monitoring and alarm notification.

» Use system intelligence to determine root cause and
| location of events.

Introduction

Capabilities to Build Faster Flexible Infrastruct.

Capabilities to Improve Safety & Availability >

Capabilities to Operate Elec. Networks Efficient.

Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities

BIBLIOGRAPHY

Electrical Distribution Monitoring, Alarming and Event
— < > Analysis Reference Architecture Electrical Distribution Monitoring and Alarming Single-line Diagram in EcoStruxure
i ; I — Power Operation

Learn more about:

Schpeider

« Electrical distribution monitoring and alarming (IEC)
+ Power Event Analysis (IEC) o0000000O0 e
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Electrical Distribution Monitoring, Alarming and Event Analysis Reference Architecture

Apps,
Analytics &
Services

Edge Control

Connected
Products

=== Public LAN/WAN
Technical LAN

OPC UA / Web Services
Serial

§)  Wireless - 2.4 GHz

Electrical Design and Studies

N
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4G Devices

MV/LV Hardwired Devices**

PowerlLogic A125
Arc 121/VA1DA

MVI/LV Insulation
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MVI/LV Condition
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7000 PTS Automatic | mMTZ NSX/NSXm PM8000 PM5000 PowerTag Protection Panel Server Smart Link /0 Auxilia Vigilohm HeagTag Partial discharge
Power transfer transfer Circuit Circuit Power quality Power Energy sensors device e e amamry IM400/1M20 Environmental sensor i
switch switch | breaker breaker meter meter | 9 Device sensors
e o e Power Quality Solutions Backup Power Motors Microgrid EV Charging Automati Frequency
of EcoCare for Electrical Distribution - Infrastructure Controllers Conversiol
or EcoStruxure Service Plan in your EcoStruxure — e
country. Microgrid .
LI . Operation ‘ (C2
** Hardwired Devices can be integrated L ' Controller [ ] -
through Connected Products with general- Lﬁ
purpose Digital Inputs, marked as “DI". I | © i,
s =
*** Charging Solution for connectivity with PowerlLogic PowerLogic Galaxy Generator set Altivar Motor Battery Energy EVLink Pro  EVLink Pro Modicon Frequency
Schneider Electric Chargers. AccuSine PFC V Series Variable i energy Control DC M580 Converter
I ormaton e bt et charai Power correction Power factor Uninterruptible speed drive Storage Center Charger Charger Controller (Third Party)
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Improve Safety & Availability
T Power Quality Monitoring, Correction and Compliance EcodP truxure

SECTION 1 - Introduction to i ; H H
tho Bort Industry Help protect sensitive equipment from power quality issues

Primary Department

SECTION 2 — How EcoStruxure Power - -
Can Support the Port Infrastructure + Facility Management / Utilities Management

« Electrical Department

Equipment - UPS - Control Panel

overview MEASUREMENTS s

SECTION 3 - Digital Solutions . .
& Services Benefits

» Monitor sensitive process lines and busbars.

» Provide clean power to sensitive process equipment.
» Track power quality problems to help avoid downtime.
» Reduce financial impact of power factor on energy bill.

Introduction

Equipment - Active Harmonic Filter - Production

overview meAsuREvENTS

Overview of Digital Solutions & Services

Capabilities to Build Faster Flexible Infrastruct.

Capabilities to Improve Safety & Availability >

Capabilities to Operate Elec. Networks Efficient.

Capabilities to Decarbonize Port Infrastruct. Power Quality Information in EcoStruxure Power Operation

Transverse Lifecycle Capabilities

BIBLIOGRAPHY

tus Qo g BT U0 .
ps: :

Power Quality Monitoring, Correction and Compliance
Reference Architecture

o) © @ ¢

Before After

Learn more about:

» Power Quality Monitoring & Compliance (IEC)
@; » Power Quality Correction (IEC)

» Power Factor Correction (IEC) e 000000000 e

Before and After Power Quality and Power Factor Correction Implementation

Schpeider
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Power Quality Monitoring, Correction and Compliance Reference Architecture
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Reference Guide Improve Safety & Availability

EcoStruxure™ Power for Ports

(EC) Arc Flash Protection EcodPtruxure

SECTION 1 - Introduction to i
tho Bort Industry Help protect employees and equipment

Primary Department

SECTION 2 — How EcoStruxure Power - -
Can Support the Port Infrastructure + Facility Management / Utilities Management

« Electrical Department

SECTION 3 - Digital Solutions .
& Services Benefits

» Help prevent loss of life and reduce the risk of
equipment and electrical room damage.

* Improve maintenance team awareness to help
Capabilities to Build Faster Flexible Infrastruct. troubleshoot and identify the root cause of

Capabilities to Improve Safety & Availabiity P | arc flash events.

Introduction

Overview of Digital Solutions & Services

Capabilities to Operate Elec. Networks Efficient.

Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities

BIBLIOGRAPHY

Arc Flash Protection

E — < > Reference Architecture

o
Sch neld e r Arc Flash Alert and Location in EcoStruxure Power Operation
l Learn more about:
B &

+ Arc Flash Protection (IEC) e 0o000000O0CO e

aEIectric'



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/afp/English/BM_ESXP_DG_Arc_Flash_Protection_IEC_0001071418.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG006EN

Arc Flash Protection Reference Architecture

Apps,
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Connected
Products
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Serial
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Hardwired
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Reference Guide Improve Safety & Availability

EcoStruxure™ Power for Ports . . .
(IEC) Continuous Thermal Monitoring EcodZ truxure
SECTION 1 - Introduction to ; ; H
the Port Industry Help prevent electrical fires and help protect equipment
Primary Department
SECTION 2 — How EcoStruxure Power - o :
Can Support the Port Infrastructure  Facility Management / Utilities Management 25.4(:
« Electrical Department ) rotection
SECTION 3 — Digital Solutions p = T .
& Services Benefits : «25.4 C & Lin's
Introduction « Bring early detection of temperature abnormalities. b I e
Overview of Digital Solutions & Services * Help reduce t.he risk of eqL'upmentlanld electrical room
damage and improve service continuity.
Capabilities to Build Faster Flexible Infrastruct. . . ~
* Enable cost effective maintenance. } 21 } 5 20
Capabilities to Improve Safety & Availability > Y : =
\ 1.0 kW 0.4 KW
430.8 W 430.8 W
Capabilities to Operate Elec. Networks Efficient. - — E—— _I—l__ I I

Capabilities to Decarbonize Port Infrastruct. ) o ) ) ) _
Continuous Thermal Monitoring in the Single-line Diagram of EcoStruxure Power Operation

Transverse Lifecycle Capabilities

BIBLIOGRAPHY

Continuous Thermal Monitoring

E — < > Reference Architecture

SChnEidel‘ l Learn more about:
&

+ Continuous Thermal monitoring (IEC) J e 0e0006000O0OCGCOS e

aEIectric'



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ctm/English/BM_ESXP_DG_Continuous_Thermal_Monitoring_IEC_0001004251.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG006EN

Continuous Thermal Monitoring Reference Architecture
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(IEC) Circuit Breaker Settings Monitoring EcodPtruxure

SECTION 1 = Introduction to Help avoid unplanned downtime due to electrical failure
the Port Industry

Primary Department

SECTION 2 — How EcoStruxure Power « Facility Management / Utilities Management
Can Support the Port Infrastructure ;
* Electrical Department

Circuit Breaker Settings Report

Trip Settings - Main LV Switchboard

Main LV

SECTION 3 - Digital Solutions

. o Cong e shotine [
& Services Benefits S O L L TR e Im'ﬂmmm

* Help ensure the integrity of protection settings throughout digge | SO | Smea] 140 | 020 | BTON | aemlsm L imer| o | mewmeiswsid
p g y p g g :*,‘;xf,ﬂ‘a“’k':“" 50 (LSI) - 1,600 050 2TOn --- 48,000 712612018 10:54:32 AM

Introduction the entire |ifeCYC|e from deSign tO OperationS hossenlel | sos)  GrowA 310 080 2Ton | 12600 010 I2TON 04,500 7126/2018 10:34:32 AM
. . . . ;‘_%"‘:L—sij"' 50(S)  GoupA 800 050 2Ton | 3200 010 12T 0H 24,000 712612018 10:34:32 AM
Overview of Digital Solutions & Services + Compare current circuit breaker settings with SdmEme o | ames | 1w | e | mron | aw | o | mor | smwo | masaveriaeean
. . commissioned settings. CerE et Lestage

Capabilities to Build Faster Flexible Infrastruct. . . . . ) o Sreaker Name | pomp @) e ® = | G e | Date of Data Reading

* Help detect inappropriate setting modifications periodically. | e e e R R g et
Capabilities to Improve Safety & Availability > i . . — o

| - Provide peace of mind due to complete breaker hierarchy Ty, i - W e
Capabilities to Operate Elec. Networks Efficient. ove rsig ht. Hoon Essentall |y, ™ A A NA 7262018 112832 A0

Configuration Settings of the Circuit Breakers - Highlights Changes Between the Baseline

Capabilities to Decarbonize Port Infrastruct. : !
and the Last Known Values in EcoStruxure Power Operation

Transverse Lifecycle Capabilities

BIBLIOGRAPHY

i ; I < > Circuit Breaker Settings Monitoring

Reference Architecture

SChnEidel‘ . Learn more about:
&

« Circuit Breaker Settings Monitoring (IEC) ] e 0o0000OG0OCGCOS e

aEIectric"



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/cbsm/English/BM_ESXP_DG_Circuit_Breaker_Settings_Monitoring_IEC_0001112816.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG006EN

Circuit Breaker Settings Monitoring Reference Architecture

Apps,
Analytics &
Services

Edge Control

Connected
Products

Public LAN/WAN
Technical LAN

OPC UA/ Web Services
Serial

Wireless — 2.4 GHz

?| |||

Hardwired

- Electrical Design and Studies -

|
|
Powered by i
i

ETAP iSLD digital platform

~— Asset, Power and Energy Management -

.

Powered by EcoStruxure

Cybersecurity to be
considered in the
design and
implementation
phases, in alignment
with organizational
policies and industry
best practices.

@

MV Switchgears
and Transformers

EcoStruxure
Power Operation /
Power Automation

System

EcoStruxure
Panel Server

Interface with Other Systems -

EV Charging _
(Standard ***)

Charge Point
Management
System
(CPMS)

Microgrid

EcoStruxure
EV Charging
Expert
Controller

EcoStruxure
Microgrid
Advisor
Controller

| ‘ | 4G Devices ‘ ‘ MV/LV Hardwired Devices™* MV/LV Insulation MV/LV Condition
| | P o
| w } I — PowerLogic A125 Monitoring Monitoring
| - Arc 121/VA1DA
| | Arc flash
PowerlLogic PowerlLogic PowerLogic MiCOM P- PowerLogic ‘ ‘ Protection system
T300 MiCOM C264 P5 (or P3) Series 10 Power A i Expert | | il metor Tor hoat
RTU Bay C i Power quality System Gatewa) ntelligent Sensor 1 i % D B
| Relays Relays meters /\ gas, Wateretc. EcoStruxure
o ) i i Panel Server | .
v 9 S onm 12| | MVILV SMD EcoStruxure
. Bevice Substation Panel Server
‘[ ] Serial Devices monitoring device
| ‘ Acti9
| | iEM3000
| |
| i Energy meter . . - .
| 1 # PowerLogic PowerlLogic
] AsSCO TransferPacT | MasterPact ComPacT  PowerLogic ~ PowerLogic | PowerLogic Acti9 Active | EcoStruxure | o o i TH110, CL110, PD100
: 7000 PTS Automatic | MTZ NSX/NSXm  PM8000 PM5000 | PowerTag Protection | Panel Server | o~ ﬂ'fink |e/o Auxilia Vigilohm HeatTag Partial discharge
Power transfer transfer | Circuit Circuit Power quality Power | | Energysensors  device i i il emen{" IM400/IM20 Environmental sensor
switch switch { breaker breaker meter meter | | ‘ | g Device sensors
| Flasees °°".“’“by°oz:§"°:"‘ﬁz’e' e Power Quality Solutions Backup Power Motors Microgrid EV Charging Automation Frequency
of EcoCare for Electrical Distribution — Infrastructure Controllers Conversion
or EcoStruxure Service Plan in your EcoStruxure
country. Microgrid
Operation
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through Connected Products with general-
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*** Charging Solution for connectivity with PowerLogic PowerLogic Galaxy Generator set Altivar Motor Battery Energy EVLink Pro  EVLink Pro Modicon Frequency
Schnelder Electric Chargers. AccuSine PFC V Series Variable energy Control DC M580 Converter
(Rformath Rl aeetenaral Power correction Power factor Uninterruptible speed drive Storage Center Charger Charger Controller (Third Party)
sr::lurhr'Znso:r:hit: ctur: Charding system correction system power supply PV inverter system (US only)




Reference Guide Improve Safety & Availability

EcoStruxure™ Power for Ports

(EC) Power Source & Load Control EcodPtruxure

SECTION 1 = Introduction to Maximize availability through smart control & load management
the Port Industry

Primary Department
» Facility Management / Utilities Management
* Electrical Department

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions

& Services Benefits
* Remotely control, visualize, and supervise automatic
Introduction transfer schemes. 1
Overview of Digital Solutions & Services - Help preserve critical loads by automatically transferring ’v_-l_‘m_r”IT : : ﬁ
Capabilities to Build Faster Flexible Infrastruct. to alternate power. S L ME..W@‘,, I
» Get real-time visibility, automation and control of the A IR

B

Capabilities to Improve Safety & Availability >

| entire electrical infrastructure.

Animated Single-Line Diagram with Live Status of the Entire Electrical Distribution

Capabilities to Operate Elec. Networks Efficient. » Visualize and audit sequences of Operations. Network in EcoStruxure Power Operation
Capabilities to Decarbonize Port Infrastruct. Ecotrusure
— Power Operation
Transverse LifeCyCIe Capabimies ' Incident History - Recent Incidents [Em[>] [ ces7oms | [ Q. sesrcn nciant Doy | =
I T . . a8
H -
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Reference Architecture
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+ Power Source & Load Control (IEC) J e 000000000 e
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EcoStruxure™ Power for Ports

(IEC) Advanced Protection and Automation EcodPtruxure

fh'icgc',?t'fn1d;s't“:;°d“°“°“ L Enhance reliability of electrical networks using protection and fault tolerant automation schemes

Primary Department
« Facility Management / Utilities Management |
- Electrical Department '

Ethernet Communication Network - [EC 61850

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

| PowerLogic

SECTION 3 - Digital Solutions

! PowerLogic
' PS5

- I::(;wevLugm
SSEIvices Senefits . . T G | i
» Help protect electrical networks from faults like short-circuit, s
Introduction overload, etc.
Overview of Digital Solutions & Services » Support continuity of service in case of outages with an

autonomous and fast response to events (such as self-healing, L HoT
automatic transfer switch, and load-shedding).

Capabilities to Build Faster Flexible Infrastruct.

Qutgoing Utlity Outgoing
e o e . . . . . Feeder 1 Incomer Feeder 2
S AR E LAY | - Assist in restoring power quickly and more safely using o ot Tt i ot (et

-~ B Suitchgear operation (Open/Close)

Capabilities to Operate Elec. Networks Efficient. electrical diagnostic information and remote control of breakers.

Protection and Automation in MV Incomer Substation

Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities
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i ; ] (= < > Advanced Protection and Automation
Reference Architecture =S s |

Animated Single-Line Diagram with Live Power Network Visualization in

SCh neider Learn more about: EcoStruxure Power Operation
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SECTION 1 - Introduction to
the Port Industry

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services

Introduction

Overview of Digital Solutions & Services
Capabilities to Build Faster Flexible Infrastruct.
Capabilities to Improve Safety & Availability >
Capabilities to Operate Elec. Networks Efficient.
Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities
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@ Learn more about:
‘ X + Simulate Before Operate (IEC

Improve Safety & Availability

Simulate Before Operate

Empower operators with predictive outcomes

Primary Department

» Facility Management / Operations Team

Benefits

» Provide operators with a list of potential side effects,

prior to executing a command.

« Empower employees to feel more confident when
operating their facilities by providing real time
guidance.

* Reduce human error that could lead to outages or

safety concerns.

Simulate Before Operate
Reference Architecture

EcodPtruxure + etap

9 Simulation of e
the Operator’s Actions
« Operator triggers in EcoStruxure
Power Operation the action to be
simulated prior to execution
« ETAP Simulation Engine simulates
action using live data from
EcoStruxure Power Operation

etap Real-time data
o he—
_—
Alerts
ETAP

Simulation Engine

Data Acquisition Technical LAN

Delivery of
Slmulatlon Resulits

« Operator receives in EcoStruxure
Power Operation real time simulated
results of proposed actions

« Based on the results, operator

decides to execute action or not

EcoStruxure
Power Operation
Live Environment

(from field devices) ‘ I

Principle of Simulate before Operate Application
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SECTION 1 - Introduction to
the Port Industry

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services

Introduction

Overview of Digital Solutions & Services
Capabilities to Build Faster Flexible Infrastruct.
Capabilities to Improve Safety & Availability >
Capabilities to Operate Elec. Networks Efficient.
Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities
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Improve Safety & Availability

Insulation Monitoring EcodPtruxure

Help protect operating personnel and equipment across port terminals
Primary Department

* Facility Management / Maintenance Team Sdé"eﬁiﬂﬁ'[ RE——
(IEC)

Benefits —n

 Help reduce the risk of equipment damage & optimize - =

protection against electrical faults during lifting loads &
controlling gantry cranes.

* Insulation Monitoring Device activates an alarm in B B
case the Total Hazard Current exceeds 5 mA.
« Fault Location Device pinpoints the location of the - e
insulation fault (feeder /sockets) for quick -
troubleshooting. :
Timestamp Cause Cause Value Effect Effect Priority
Value
10/24/2014 3:49:39 PM Insulation Status Alarm Insulation Insulatio Insulation 200
Status Alarm  n Status Status
Inactive Alarm  Alarm
10/24/2014 3:33:11 PM Resistance kohms Resistance  Insulatio Resistance 200
Register nStatus reached 45
Active Alarm
10/24/2014 1:50:01 PM Insulation Status Alarm Insulation Insulatio Insulation 200
Status Alarm  n Status Status
Inactive Alarm Alarm
10/24/2014 1:49:24 PM Resistance kohms Resistance  Insulatio Resistance 200
Register n Status reached 49
Active Alarm

Insulation Monitoring
Reference Architecture Isolated Power Report with measurements for impedance, load, and temperature
in the selected date range.

@ Learn more about:
/ .8 - Insulation Monitoring (IEC) e 0o0000OQ0COCGOO
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bR °°'!“’"by°oz;§"°":"‘ﬁz’e' At Power Quality Solutions Backup Power Motors Microgrid EV Charging Automation Frequency
of EcoCare for Electrical Distribution - Infrastructure Controllers Conversion
or EcoStruxure Service Plan in your EcoStruxure
country. Microgrid
Operation
** Hardwired Devices can be integrated Controller
through Connected Products with general-
purpose Digital Inputs, marked as “DI".
*** Charging Solution for connectivity with Powerlroglc PowerLogic Galaxy Generator set Altlyar Motor Energy EVLink Pro  EVLink Pro Modicon Frequency
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(Rformath Rl aeetenaral Power correction Power factor Uninterruptible speed drive Center Charger Charger Controller (Third Party)
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Capabilities to Operate Electrical Networks Efficiently
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& Commission
(Consultants & EPC)
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Networks Efficiently

@ Asset Performance

° Capacity Management
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° Backup Power Testing
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° Predictive Simulation

Guided Procedures
Through Extended Reality

Operator Training
Simulation
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EcoStruxure™ Power for Ports

(IEC) Asset Performance EcodZ truxure-

SECTION 1 = Introduction to Benefit from a strategic maintenance approach
the Port Industry
Primary Department
" apage Port:
i aaddesh il | - Facility Management / Utilities Management sk e e
Can Support the Port Infrastructure i , ) B General_Services_Switch1 Detalls - Page 1
» Maintenance/Electrical/Operations Team 5
SECTION 3 - Digital Solutions : e e[S
& Services Benefits . . N S | I L
* Move from reactive or preventive to condition-based o ol | e wen
Introduction (predictive) maintenance strategies for critical assets like _ oy il | B li oo G
Overview of Digital Solutions & Services circuit breakers, gensets, transformers, etc. i = o
. . * Provide event details and notification to the operator ool ey T -
Capabilities to Build Faster Flexible Infrastruct. . . . <-30e cel. oon||  <0uegcel on||  <wmgcel oon
if a protection setting has been changed. el i | W el | W e
Ol ies ol o Saisy e lziliy |+ Receive notifications and diagnostics reports from expert g B | paE T
Capabilities to Operate Elec. Networks Efficient. » service engineers with recommendations to optimize & @, @
" , maintenance by asset.
Capabilities to Decarbonize Port Infrastruct. Aging Diagram for Circuit Breakers in EcoStruxure Power Operation

Transverse Lifecycle Capabilities

Scmedr o Oamo GO —
h ! = e (©)

Your asset's global health index is MEDIUM
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Asset Performance
Reference Architecture EcoStruxure Asset Advisor Risk Level EcoStruxure Asset Advisor Asset Health Dashboard

SCh nEidel‘ l Learn more about: J T
R ceccece

aEIectric'

* Asset Performance (IEC)



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ap/English/BM_ESXP_DG_Asset_Performance_IEC_0001104115.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG006EN

Asset Performance Reference Architecture

Apps,
Analytics &
Services

Edge Control

Connected
Products

Interface with Other Systems -

EV Charging
(Standard ***)

Charge Point
Management
System
(CPMS)

Microgrid -

——  Public LANWAN - Electrical Design and Studies ————\i Asset M it
== Technical LAN i
= OPC UA/Web Services i
» | EcoCare
s Serial | Mo
) Wireless ~2.4 GHz | SERRIE
Powered by | Powered by EcoStruxure
@ Hardwired ETAP iSLD ! digital platform
@ Cybersecurity to be
G ) EcoStruxure
design and 0 e
implementation EowerA p|era nt).n
phases, in alignment oweg “t pmaton
with organizational ySISIIE
policies and industry
best practices.
MV Switchgears L

and Transformers

= EcoStruxure
m:" Panel Server

EcoStruxure
EV Charging
Expert
Controller

EcoStruxure
Microgrid
Advisor
Controller

PowerlLogic
T300
RTU

PowerlLogic PowerLogic MiCOM P- PowerLogic

MiCOM C264 P5 (or P3) Series I Power i

Bay Controller Protection Protection Power quality System Gatewa Intelligent Sensor
Relays Relays meters |

: 4G Devices

"/' PowerlLogic A125

Arc 121/VA1DA

Arc flash
i Protection system

Flow meter for heat,
gas, water etc.

MVI/LV Hardwired Devices** »

T o

Wireless Devices

Serial Devices

EcoStruxure
Panel Server

MV/LV Insulation
Monitoring

MVI/LV Condition
Monitoring

Vigilohm

MV/LV SMD
IM4q0/IFL12 Substation
Device

monitoring device

EcoStruxure
Panel Server

Q)

| ‘ Acti9 N
. ﬁ “ | IEM3000 r
/) i Energy meter .
. - | # PowerLogic PowerLogic
ASCO TransferPacT MasterPact ComPacT  PowerLogic  PowerLogic Powerlogic Acti9 Active | EcoStruxure | o oo o TH110, CL110, PD100
7000 PTS Automatic i m PM8000 PM5000 PowerTag Protection | Panel Server = b igilohm
| MTZ NSX/NSXi | Smartrt nk 1/0 Auxilia Vigiloh: HeatTag Partial discharge
Power transfer transfer | Circuit Circuit Power quality Power | Energysensors  device | Wmm; e :me'nt”' IM400/IM20 Environmental sensor
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e °°“.“’°’g‘:;;fs"f;""::’e' At Power Quality Solutions Backup Power Motors Microgrid EV Charging Automation Frequency
of EcoCare for Electrical Distribution _ Infrastructure Controllers Conversion
or EcoStruxure Service Plan in your EcoStruxure
country. Microgrid
mEan Operation
** Hardwired Devices can be integrated |l Controller
through Connected Products with general-
purpose Digital Inputs, marked as “DI". {1
L
*** Charging Solution for connectivity with :owe;gogic ::\gerLogic Sas]axly Generator set cm:’.brl Motor Battery Ena;gyl E\éLink Pro EVLink Pro m;g‘i’con zreque:cy
Schneider Electric Chargers. ccuSine eries ariable energy ontrol onverter
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Operate Electrical Networks Efficiently

Capacity Management

Monitor the capacity of electrical distribution
Primary Department

 Facility Management / Utilities Management
« Electrical Department

Benefits

» Monitor electrical network capacity.
» Track and review capacity efficiency.

* Minimize downtime by tracking the capacity of
transformers, circuit breakers, UPSs, generators,
etc.

@ Learn more about:
‘ X + Capacity Management (IEC)

Capacity Management
Reference Architecture

EcodZ truxure

schneider Equipment Capacity Report

Electric

T112017 12:00:00 AM - 11172018 12:00:00 AM (Server Loeal)

Capacity for Backup Generators

% 0% 40% 0% B0% 100%
—
—
T — e
S—
pR—
——
T ————— s
[E——
-
—
o — .

a1 430000

90.97% (265.1 k)

T — .

ez MAs0AY

Equipment Peak. Peak Date Available Capacity
Transformer 01 (12kV) 1,642.13 kW (55%) 71182017 12:00:00 PM 1,357.87 kW (45%)
Transformer 02 (12kV) 1,885.37 KW (55%) 7182017 12:00:00 PM 1,344.83 KAV (45%)
Transformer 03 (12kV) 81530 kW (82%) 10/2002017 4:30:00 FM 18470 KW (18%)

Transtormer 04 (12kV) 885,13 KW (87%) 7182017 11:18:00 AM 13187 KW (13%)

Breaker Capacity Single-line Diagram in EcoStruxure Power Operation
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Hardwired Devices can be integrated ’ Controller
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*** Charging Solution for connectivity with PowerLogic PowerLogic Galaxy Generator set Altivar Motor Battery Energy EVLink Pro  EVLink Pro Modicon Frequency
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EcoStruxure™ Power for Ports -
(E) Backup Power Testing EcodP truxure

SECTION 1 - Introduction to ; i+ H
tho Bort Industry Enhance reliable backup power for critical port operations

Primary Department

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

 Facility Management / Utilities Management
» Maintenance Department

Generator Activity Report

Non Emergency Activity for RJH_EC_Generator

SECTION 3 - Digital Solutions . 0 w0 w & W
& Services Benefits ol
Introduction - Record key test parameters related to generator .

reliability like run time, exhaust temperature etc. . i s
Overview of Digital Solutions & Services . . L] E2ion, T3

« Capture generator battery and UPS electrical signature
Capabilities to Build Faster Flexible Infrastruct. he|p|ng to |dent|fy deg radation over time. Generator Activity Report in EcoStruxure Power Operation
Capabilities to Improve Safety & Availability » Mitigate human error and save time by automating Battery Healh Report
. . G1

Capabilities to Operate Elec. Networks Efficient. P teStmg and reportmg' Ups Battry Heall Report B e e

Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities
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‘ UPS Battery Health Report in EcoStruxure
AN

] P i
@ _— < > Backup Power Testing ower Operation
Reference Architecture
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Generator Battery Health Report in
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e °°".‘”“by°oz:§"°:"‘ﬁz’e' At Power Quality Solutions Backup Power Motors Microgrid EV Charging Automation Frequency
of EcoCare for Electrical Distribution - Infrastructure Controllers Conversion
or EcoStruxure Service Plan in your EcoStruxure
country. Microgrid
Operation
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Operate Electrical Networks Efficiently

Predictive Simulation

Help employees make better decisions
Primary Department

 Facility Management / Operations Team
« Electrical Department

Benefits
» Reduce safety risks by practicing emergencies
and high-risk situations.

« Enhance operational efficiency by running
“what-if” scenarios.

» Provide faster analysis response to incidents.

Predictive Simulation
Reference Architecture

Ecoﬁtruxure” + etap

9 Simulation of the Installation
= ETAP Simulation Engine collects real-time data from the
electrical installation via EcoStruxure Power Operation
= Design Engineers can test electrical modifications of the
installation using the ETAP calculation platform

etap

;
ETAP
-

Simulated Environment —
EcoStruxure
Power Operation
Live Environment

Data Acquisition Technical LAN

(from field devices)

Principle of Predictive Simulation Application




Predictive Simulation Reference Architecture

Apps,
Analytics &
Services

Edge Control

Connected
Products

Public LAN/WAN
Technical LAN

OPC UA/ Web Services
Serial

Wireless — 2.4 GHz

Hardwired

e[|

- Electrical Design and Studies ———

Powered by
ETAP iSLD

]

— Asset, Power and Energy Management —,

»

Powered by EcoStruxure
digital platform

Cybersecurity to be
considered in the
design and
implementation
phases, in alignment
with organizational
policies and industry
best practices.

@

MV Switchgears
and Transformers

EcoStruxure
Panel Server

Simulation Engine

EcoStruxure
Power Operation

Interface with Other Systems -

EV Charging
(Standard ***)

Microgrid -

Charge Point
Management
System
(CPMS)

EcoStruxure
EV Charging
Expert
Controller

Microgrid
Advisor
Controller

| MVI/LV Hardwired Devices** »

MV/LV Insulation |

MV/LV Condition

|
/‘_- 1 | - PowerLogic A125 Monitoring Monitoring
% i Arc 121/VA1DA
| Arc flash
PowerLogic PowerLogic PowerLogic MiCOM P- PowerLogic EcoStruxure EcoStruxure { | Protection system
T300 MiCOM C264 P5 (or P3) Series I Power i Expert | | il metor Tor hoat
RTU Bay Ci i Power quality System Gateway ntelligent Sensor | ‘ % Flox et :
Relays Relays meters L ) I ’ ) EcoStruxure
Panel Server Vigilohm
MV/LV SMD EcoStruxure
2 I ::IJVIAI_JDIIFL12 Substation Panel Server
Serial Devices evice monitoring device
} \ 3 = Actio
| = IEM3000
| i Energy meter L] ] - .
i e PowerLogic PowerLogic
AsCO TransferPacT MasterPact ComPacT PowerLogic PowerLogic PowerLogic Acti9 Active ‘ EcoStruxure EcoStrixure TH110, CL110, PD190 .
7000 PTS Automatic | NSX/NSXm  PM8000 PMS5000 PowerTag Protection | Panel Server | ¢ LI):::( 10 Auxilias Vigilohm HeatTag Partial discharge
| Power transfer transfer | Circuit Circuit Power quality Power Energy sensors device | fact :y IM400/IM20 Environmental sensor
! switch switch | breaker breaker meter meter ‘ { Contacts nianagemen Device sensors
| | ) | | ) ] | |
§ Flosee. contact Yo ScneKEn et Power Quality Solutions Backup Power Motors Microgrid EV Charging A i Frequency
of EcoCare for Electrical Distribution - Infrastructure Controllers Conversion
or EcoStruxure Service Plan in your EcoStruxure | /‘\
country. Microgrid -
- -l- . Operation ) :
** Hardwired Devices can be integrated |l Controller =
through Connected Products with general- | - ‘
Digital Inputs, marked as “DI". |
purpose Digital Inputs, marked as N ® u w
*** Charging Solution for connectivity with PowerLogic PowerLogic Galaxy Generator set Altivar Motor oy Battery Energy EVLink Pro  EVLink Pro Modicon Frequency
Schneider Electric Chargers. AccuSine PFC V Series Variable i energy Control DC M580 Converter
7 Informati Rl aeetenaral Power correction Power factor Uninterruptible speed drive Storage Center Charger Charger Controller (Third Party)
sr;::z!znso:r:hizjcmar: CIRIgng system correction system power supply PV inverter system (US only)

EcoStruxure




Reference Guide Operate Electrical Networks Efficiently

EcoStruxure™ Power for Ports - -
(IEC) Guided Procedures Through Extended Reality Ecodf truxure
SECTION 1 = Inroduction to Reduce the risk of human error when working on electrical equipment
the Port Industry
Primary Department
SECTION 2 — How EcoStruxure Power - Facility Management / Utilities Management
Can Support the Port Infrastructure )
* Maintenance Team
SECTION 3 - Digital Solutions .
& Services Benefits
* Help analyze the status and data of equipment.
introduction « Provide guidance to perform complicated or unfamiliar
Overview of Digital Solutions & Services procedure.
Capabilities to Build Faster Flexible Infrastruct. * Enable remote collaboration with experts in other e
locations.
Capabilities to Improve Safety & Availability « e .
| - Leverage “X-ray” vision and virtually overlay contextual
Capabiliies to Operate Elec. Networks Efficient. P> asset and site information, live data, events and alarms.

Capabilities to Decarbonize Port Infrastruct.

LTI

Transverse Lifecycle Capabilities —
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Contextual Asset or Site Information Overlaid on Top of
Equipment

@ < > Guided Procedures Through Extended Reality
Reference Architecture

SCh neider Learn more about:
e

» Guided Procedure Through
Extended Reality (IEC)

aEIectric"
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Operate Electrical Networks Efficiently

Operator Training Simulation

Train new employees and build confidence on new systems

Primary Department

» Facility Management / Utilities Management

Benefits

* Practice operation within a simulated but highly
realistic environment to enhance safety and
operational efficiency.

» Track and review trainee actions to analyze and
challenge them.

Operator Training Simulation
Reference Architecture

@ Learn more about:
X » Operator Training Simulation (IEC)

Ecoﬁtruxure” + etap

Training of Operators

(3]

EcoStruxure
Power Operation
Simulated Environment

@) simulation of the

Installation

ETAP Simulation Engine:

» Optionally collects real-time
data of the electrical
installation from EcoStruxure
Power Operation

» Simulates the actions taken
by trainees and provides
results

o Data Acquisition
(from field devices)

Trainees can test actions and procedures, using backups of the
EcoStruxure Power Operation production system with actual graphics.

t +
' '
! !
. .
_________ f-____-______._________.___.l
i
.
.
i
H
efap |
I ==
ETAP

EcoStruxure
Power Operation
Simulated Environment

EcoStruxure
Power Operation
Simulated Environment

Simulation Engine —u
EcoStruxure
Power Operation
Live Environment

Technical LAN

Principle of Operator Training Simulation Application
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Operator Training Simulation Reference Architecture
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of EcoCare for Electrical Distribution Infrastructure Controllers Conversion
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| - ~ Operation .
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Capabilities to Decarbonize Port Infrastructure

Design, Build, Modernize @ Operate & Maintain

& Commission
(Consultants & EPC)

(Operators; maintenance team; service teams)

Decarbonize Port

Infrastructure

1

° Net Zero Consulting Services
I

° Utility Bill Verification

I

Cost Allocation and
Tenant Billing

° Energy Monitoring and
Usage Analysis

@ Energy Efficiency Compliance
é Microgrid

é EV Charging (Standard)

é EV Fast Charging
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Decarbonize Port Infrastructure

Net Zero Consulting Services EcodPtruxure + Services

Track and reduce carbon emissions to demonstrate the carbon neutrality of the company
Primary Department

Define a Plan with Sustainability Schneider Consultants

+ Facility Management / Utilities Management

. . . Scope 1 & 2
 Sustainability Office P
. Focus Focus
Benefits « Port purchased electricity for Ships, trucks, cargo handling
operations. equipment, rail, harbour craft,

 Leverage our consulting services to define
a Net Zero strategy.

« Implement the strategy using Schneider
Electric Solutions to move towards Net
Zero.

= Port-owned fleet vehicles, buildings
and stationary sources.

port employee vehicles,
tenant warehouses.

Actions identified

* Reduce third-party emissions.

» Support tenants to move towards
more sustainable energy.

Actions identified

» Reduce electricity usage.

» Reduce/eliminate GHG fuel use.
» Source more sustainable energy.

4

Execute with Schneider Electric Solutions — Key Actions to Lead

ENGAGE
Value Chain

REPLACE
Energy Source

ELECTRIFY
Operations

REDUCE
Energy Use

 Circularity
» Engage your ecosystem of
tenants on decarbonization

» Energy usage monitoring and
analysis

» Energy efficiency of terminal and
other buildings

* Microgrid
- Battery storage

» Onshore power supply
* Truck and fleet electrification
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Decarbonize Port Infrastructure

Utility Bill Verification

Identify billing errors in your utility bills
Primary Department

» Finance / Accounting Department
 Sustainability Office

Benefits

» Automatically generate a shadow bill of site energy consumption.
- Take measurement at the same location, same frequency and accuracy as the
utility meter.
 Help identify billing errors.
- Provide evidence to illustrate errors to the utility for cost savings.
|« Identify opportunities to reduce consumption
- Analyze over the course of billing periods.

> - Gain insights of billing “levers” to change behavior (peak shaving, demand
response, etc.).

Utility Bill Verification
Reference Architecture

@ Learn more about:
.y - Utility Bill Verification (IEC)

Ecoatruxurew

Schneider )
PElectric Complex Rate Shadow Bill Report

Shadow Billing in EcoStruxure Power Operation
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Utility Bill Verification Reference Architecture
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Power transfer transfer | Circuit Circuit Power quality Power | Energy sensors device | contact; e :men{y IM400/IM20 Environmental sensor
switch switch \ breaker breaker meter meter | ‘ { g Device sensors
| . | . | , | o | | |
| Flasees °°“.“’°’g‘:;‘;|fs"‘:;""::’e' e Power Quality Solutions Backup Power Motors Microgrid EV Charging Automation Frequency
of EcoCare for Electrical Distribution Infrastructure Controllers Conversion
or EcoStruxure Service Plan in your EcoStruxure
country. Microgrid
Operation
** Hardwired Devices can be integrated Controller
through Connected Products with general-
purpose Digital Inputs, marked as “DI".
*** Charging Solution for connectivity with PowerLogic PowerlLogic Galaxy Generator set Altivar Motor Energy EVLink Pro  EVLink Pro Modicon Frequency
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Decarbonize Port Infrastructure

Cost Allocation and Tenant Billing EcodPtruxure

Identify energy savings by allocating costs across departments and tenants
Primary Department

 Finance / Accounting Department S h d

. inabili i cnneiaer

Benefits Date of Meter Reading: 2/1/2017 12:00:00 AM - 31/2017 12:00:00 AM (Server Local)

. . . . . m Book Store

+ Gain insight into which departments, processes, o S
buildings, or floors are contributing to energy costs. Y T———— =

. | t blt b ” t t t Emmﬂ:ﬁim} 3.846.00 KWh 3,545.00 Kl 3005762 s
mprove energy accountability by allocating costs to S
departments and tenants. i e 1741 13180 B = =

» Generate tenant energy billing for various tenants P £
across the port (e.g., restaurants). \ Total (5 224

Billing Report generated for a tenant in EcoStruxure Power Operation

Cost Allocation and Tenant Billing
Reference Architecture

Learn more about:
4 - Cost Allocation (IEC) e
sececcce
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Cost Allocation and Tenant Billing Reference Architecture
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Decarbonize Port Infrastructure

Energy Monitoring and Usage Analysis

Primary Department
» Sustainability Office

Benefits

» Bring awareness to utility consumption.
- Turn data into easy-to-interpret graphical dashboards and reports
to raise awareness amongst key stakeholders.
« ldentify “quick-win” opportunities for energy savings:

- By comparing and visualizing energy usage and cost for different
utilities over different time periods;

| - By identifying and prioritizing which areas lend themselves
to a high energy-saving return on investment.

Energy Monitoring and Usage Analysis
Reference Architecture

«

Learn more about:
» Energy Monitoring (IEC)

Determine where to focus energy conservation initiatives

EcodZ truxure
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Energy Usage Analysis Dashboards in EcoStruxure Power Operation
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tho Bort Industry Comply with standards related to energy management systems
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SECTION 2 — How EcoStruxure Power . - .
Can Support the Port Infrastructure * Sustainability Office

Benefits

)

NABERS

SECTION 3 - Digital Solutions 1SO 50001

& Services + Report and show facility compliance to local :
. o . Sustainable Organizations and Standards
) sustainability requirements:

Introduction X . .

- To support compliance efforts across ports with key focus in Total Electricity Usage mo=
Overview of Digital Solutions & Services cruise terminals and administrative buildings; P
Capabilities to Build Faster Flexible Infrastruct. - To benefit from tax credits; ——

- To gain credibility to participate in new projects. Total Water Usage me=
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e 0000 0DOOOO e Energy Star Compliance Dashboard
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Decarbonize Port Infrastructure

Microgrid

Reduce carbon footprint by leveraging Distributed Energy Resources (DER)

Primary Department

* Project Procurement / Delivery

 Design Firms

» Facility Management / Utilities Management
Benefits

« Enhance power system reliability, despite grid instability

often resulting from powerful storms and grid unavailability.

» Build renewable energy models combined with full
spectrum power system analysis calculations for:
— Accurate simulation;

— Predictive analysis;
— Equipment sizing;
— Field verification of wind, solar farms and other DERs.

Advanced Microgrid
Reference Architecture

Learn more about:
* Microgrid (IEC)

2

Scheduling systems

Energy
market
pricing

EcoStruxure Microgrid
Advisor o B

Ecoatruxurew

0.071 w0

Microgrid Management in EcoStruxure Microgrid Advisor



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/mg/English/BM_ESXP_DG_Microgrid_IEC_0001122076?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG006EN.xml

Microgrid Reference Architecture

Apps,
Analytics &
Services

Edge Control

Connected
Products

Public LAN/WAN
Technical LAN

OPC UA/ Web Services
Serial

Wireless — 2.4 GHz

Hardwired

e[|

Cybersecurity to be
considered in the
design and
implementation
phases, in alignment
with organizational
policies and industry
best practices.

@

MV Switchgears
and Transformers

- Electrical Design and Studies

Powered by
ETAP iSLD
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EcoStruxure
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Charge Point
Management
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Controller

EcoStruxure
Microgrid
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Controller

;

PowerLogic
T300
RTU

PowerLogic

EcoStruxure

PowerLogic PowerLogic MiCOM P-
MiCOM C264 P5 (or P3) Series IC
Bay C i
Relays Relays meters

Power quality

Power i
System Gateway

L [

| MV/LV Hardwired Devices** »

PowerlLogic A125
Arc 121/VA1DA
Arc flash
Protection system

Flow meter for heat,
gas, water etc.

'_

| Wireless Devices

Q@ﬁm
- W

)
|
)

Serial Devices

Acti9
iEM3000
Energy meter

e

MV/LV Insulation | | MVILV Condition

Monitoring Monitoring
EcoStruxure
Panel Server Vigilohm
MV/LV SMD EcoStruxure
IMM.]D“FL12 Substation Panel Server
Device

monitoring device

PowerLogic

PowerLogic

* Please, contact your Schneider Electric

to confirm the

of EcoCare for Electrical Distribution
or EcoStruxure Service Plan in your

country.

** Hardwired Devices can be integrated
through Connected Products with general-
purpose Digital Inputs, marked as “DI".

*** Charging Solution for connectivity with

Schneider Electric Chargers.

’Q\, Information about fast charging
( 7 solutions architecture

ASCO TransferPacT MasterPact ComPacT  PowerlLogic  PowerLogic PowerLogic Acti9 Active | EcoStruxure | o o ure TH110, CL110, PD100
7000 PTS Automatic NSX/NSXm PM8000 PM5000 PowerTag Protection Panel Server S !I‘j‘nk 10 Auxilia Vigilohm HEBSTEQ Partial discharge
Power transfer transfer | Circuit Circuit Power quality Power | Energysensors  device c:"“;ct; mana ::‘;m'y IM400/IM20 Environmental sensor
switch switch | breaker breaker meter meter { { g Device sensors
| ) | ] 1 | ) | | |
Power Quality Solutions Backup Power Motors Microgrid EV Charging A Freq Y
- Infrastructure Controllers Conversion
EcoStruxure ™ —
Microgrid s
mE -l- Operation ) :
’ Controller L] s———_:lm
[ =
L | © ‘
ey S a =
PowerLogic PowerLogic Galaxy Generator set Altivar Motor Ty Battery Energy EVLink Pro  EVLink Pro Modicon Frequency
AccuSine PFC V Series Variable iy energy Control DC M580 Converter
Power correction Power factor Uninterruptible speed drive Storage Center Charger Charger Controller (Third Party)
system correction system power supply PVinverter  system (US only)




Decarbonize Port Infrastructure
EcoStruxure™ Power for Ports EV Ch = S d d = a o
(E) arging (Standard) codftruxure

SECTION 1 = Introduction to Manage smart loads, monitor and control remotely passenger vehicles
the Port Industry

Primary Department

SECTION 2 — How EcoStruxure Power . Facility / Utilities Management
Can Support the Port Infrastructure : N .
+ Sustainability Office

SECTION 3 - Digital Solutions

& Services Benefits

* Integrate seamlessly with Schneider Electric branded
Introduction chargers.
Overview of Digital Solutions & Services » Optimize energy allocation to EV infrastructure in real

time, based on energy demand (EV + other loads) and
defined system settings.

Capabilities to Build Faster Flexible Infrastruct.

Capabilities to Improve Safety & Availability | e Manage peak and off_peak hours for Charging electric Charging Station details in EcoStruxure EV Charging Expert.
Capabilities to Operate Elec. Networks Efficient. vehicles, using Dynamic Load Management.
Capabilities to Decarbonize Port Infrastruct. P * Get n(?tlfled when an incident occurs to reduce

downtime.

Transverse Lifecycle Capabilities

BIBLIOGRAPHY
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EV Charging (Standard)
Reference Architecture
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EV Charging (Standard) Reference Architecture

Apps,
Analytics &
Services

Edge Control

Connected
Products

i i i i EV Chargin i i
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—— Serial » » syf“m
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'owere: y i 'owere! y EcoStruxure
@ Hardwired ETAP iSLD ! digital platform
. - I
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considered in the
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F Power Operation arging
phases, in alignment ST
with organizational
policies and industry
best practices.
. EcoStruxure EcoStruxure
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| w } I — PowerLogic A125 Monitoring Monitoring
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. . i . Panel Server | .
v 9 Vighohm 12 | | MVILVSMD EcoStruxure
. I;I‘ev‘l)ci & Substation Panel Server
‘[ ] Serial Devices monitoring device
i ‘ Acti9
| | iEM3000
| |
11 i Energy meter . . - .
| 1 # PowerLogic PowerlLogic
] ASCO TransferPacT | MasterPact ComPacT  PowerlLogic  PowerlLogic | PowerLogic Acti9 Active | EcoStruxure | o TH110, CL110, PD100
: 7000 PTS Automatic | MTZ NSX/NSXm  PM8000 PM5000 | PowerTag Protection |  Panel Server | coo : Vigilohm HeatTag Partial discharge
| i | Smart Link /O Auxilia i
Power transfer transfer | Circuit Circuit Power quality Power | | Energy sensors device | B ar el emen{y IM400/IM20 Environmental sensor
switch switch | breaker breaker meter meter | | ‘ { 9 Device sensors
bR °°".“’“by°oz:§"°:"‘ﬁz’e' At Power Quality Solutions Backup Power Motors Microgrid EV Charging Automation Frequency
of EcoCare for Electrical Distribution - Infrastructure Controllers Conversion
or EcoStruxure Service Plan in your EcoStruxure
country. Microgrid
Operation b
** Hardwired Devices can be integrated Controller L]
through Connected Products with general-
purpose Digital Inputs, marked as “DI". .
*** Charging Solution for connectivity with Powerlroglc PowerLogic Galaxy Generator set Aulyar Motor Energy EVLink Pro  EVLink Pro Modicon Frequency
Schneider Electric Chargers. AccuSine PFC V Series Variable Control DC M580 Converter
(Aot SEOUi e L Enaroi Power correction Power factor Uninterruptible speed drive Center Charger Charger Controller (Third Party)
qrom 2 ging system correction system power supply PV inverter system (US only)
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Decarbonize Port Infrastructure
EcoStruxure™ Power for Ports .
e EV Fast Charging EcodPtruxure

SECTION 1 = Introduction to Enable dynamic energy and load management system for smart charging needs

the Port Industry .
(trucks, terminal tractors, etc.)

SECTION 2 — How EcoStruxure Power

Can Support the Port Infrastructure Pr'mary Department
* Procurement / Delivery

SECTION 3 - Digital Solutions « Facility / Utilities Management

& Services
Introduction Benefits
Overview of Digital Solutions & Services + Use a platform capable of connecting different charger

brands and types.
» Optimize energy by dynamically varying the charging
2l e e O AR L7 | scenarios to help prevent costly peak loads.
Capabilities to Operate Elec. Networks Efficient. * |ncrease re||ab|||ty by using a |Oca|/edge load
management system.

» Option to enhance site resiliency for optimal charge
performance with muti-source energy.

Capabilities to Build Faster Flexible Infrastruct.

Fast Charging Solution for Ports

Capabilities to Decarbonize Port Infrastruct. P

Transverse Lifecycle Capabilities

BIBLIOGRAPHY
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EV Fast Charging Reference Architecture

Apps,
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Services

Edge Control

Connected
Products
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with organizational
policies and industry
best practices.
B ) EcoStruxure
MV Switchgears WMEE EcoStruxure " Load . Microgrid
and Transformers Panel Server Suiagemen Advisor
Controller Controller
DI ** DI **
| 4G Devices | MVI/LV Hardwired Devices MVI/LV Insulation MVI/LV Condition
| | ” PowerLogic A125 Monitoring Monitoring
| ——iD = Arc 121/VAIDA
= Arcflash
PowerlLogic PowerLogic PowerlLogic MiCOM P- PowerLogic EcoStruxure { EcoStruxure ‘=== Protection system =
e T300 MiCOM C264 P5 (or P3) Series I Power i | Transformer Expert — - e Tor ot i
RTU Bay C i P i Power quality System Gateway ! Intelligent Sensor = OW/maiotisor noat,
i gas, water etc.
Relays Relays meters | EcoStruxure o
. i Panel St b
LV Switchgears aneiSener | vigitohm MVILV SMD EcoStruxure
-
l DOI( mt?gg ASE Substation Panel Server
IRTT Wireless Devices ?9 | DI+ Serial Devices monitoring device
1| G2
! o e F | @ .O Acti9 ﬂ Q 5\
[ e —1 ! T iEM3000 r
- - 5 X
=R - n—— Powsrilogic Powsriogic
ASCO TransferPacT | MasterPact ComPacT  PowerLogic  PowerLogic PowerLogic Acti9 Active EcoStruxure | . .. TH110, CL110, PD100
7000 PTS Automatic | MTZ NSX/NSXm  PM8000 PM5000 PowerTag Protection Panel Server | _ "0 0 Auxil Vigilohm HeatTag Partial discharge
Power transfer transfer | Circuit Circuit Power quality Power Energy sensors  device m":"“;;d;"mana :r’r‘"e‘::y 1IM400/1M20 Environmental sensor
switch switch | breaker breaker meter meter | 9 Device SONSOIE.
I | | | 11 | |
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Electrifying Ports Ground Equipment and Vehicles

Group of vehicles that can be electrified: @ Back to EV Charging (Standard) @ Back to Fast Charging

Container Handling Equipment Service Fleet & Employee’s Vehicles

* These vehicles—such as forklifts, » Ports serve as intermodal hubs where + Port services fleet vehicles support
terminal trucks, stackers, and top trucks transfer containers from terminals maintenance teams in navigating port
handlers—transport containers across to their final destinations. facilities and maintaining infrastructure
ports, moving them to and from « Logistics operators make use of EV across the site.
designated parking areas. charging stations setup at port gates. « EV charging infrastructure for service

» Specialised EV charging infrastructure fleet vehicles and employees may be
is required to be installed for these installed:
equipment. — In port carpark

— At business premises located in the port
precinct



Reference Guide

EcoStruxure™ Power for Ports

(IEC) Transverse Lifecycle Capabilities

SECTION 1 — Introduction to Design, Build, Modernize @ Operate & Maintain
the Port Industry & Commission (Operators, maintenance team; service teams)

(Consultants & EPC)

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services -

Introduction

Overview of Digital Solutions & Services

Capabilities to Build Faster Flexible Infrastruct.
Capabilities to Improve Safety & Availability
Capabilities to Operate Elec. Networks Efficient. |
Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities

BIBLIOGRAPHY !
Transverse Lifecycle Capabilities
=YX > (+) Electrical Digital Twin - iSLD

l
Schneider

(+) Interface with Other Systems (BMS, Unified Operations Center, Other)
a Electric (+) Cybersecurity
|




Transverse Lifecycle Capabilities
EcoSt ™Pp for Port . . s . .
(BGy e rowertorrons Electrical Digital Twin — iSLD

SECTION 1 - Introduction to i -to- iqi i i
e Provide end-to-end digital engineering

Benefits

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

* Provide intelligent user interface for all levels of AC
networks, with seamless data flow across the project.

» Simplify creation and commissioning of electrical or
control panels with a complex workflow and technical
Introduction detailing.

Overview of Digital Solutions & Services « Enable users, from the design to operate phases, to
model, simulate, analyze and validate electrical power
systems to predict their electrical network behavior.

SECTION 3 - Digital Solutions
& Services

Yetap

Capabilities to Build Faster Flexible Infrastruct.

Capabilities to Improve Safety & Availability ‘ Electrical Digital Twin Interface

Capabilities to Operate Elec. Networks Efficient.
® Design [% EPC/ Panel Builder / % Operator / % End User
Firm Main Contractor Installer Site Manager

Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities )
Design & Simulate Engineer & Build Operate & Maintain

BIBLIOGRAPHY

. Create, configure, customize, Monitor and predict system
etap and manage your electrical - Create wiring diagrams, 3D- panel behaviour using real-time data from
system model design smart meters or SCADA.
. i Faf ' - Operate with design knowledge
o . Enable automated calculations, \. m Manage workflow with digital FAT, ‘. etap p : . Ql g |
document transfer, and much | » Design with operation knowledge |

\ )
@ — < > /~ONE sizing, and diagrams ‘
— IO * Help prevent system interruption

AED+ * Provide BIM-based electrical « Accelerate operator training

design solution

Schneider

0E|ectr‘ic’ cecccccccce




Reference Guide

EcoStruxure™ Power for Ports
(IEC)

SECTION 1 - Introduction to
the Port Industry

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services

Introduction

Overview of Digital Solutions & Services
Capabilities to Build Faster Flexible Infrastruct.
Capabilities to Improve Safety & Availability
Capabilities to Operate Elec. Networks Efficient.
Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities

BIBLIOGRAPHY

o) © @ ¢

Schpeider

Transverse Lifecycle Capabilities

Interface with Other Systems: Building Management System (BMS)

Why integrate mechanical and electrical systems?

Need for data aggregation Benefits of systems integration

Ports infrastructure is undergoing a significant Integrating the systems:
transformation through the integration of information and

operational technologies. This trend is evident in modern

port operations, where mechanical and electrical systems
form the backbone of critical infrastructure.

Systems like advanced sensors, meters, and smart
equipment generate vast volumes of data. To harness
this data effectively, it is key to implement robust software « Enhances overall operational efficiency.
platforms capable of aggregating and analyzing

information from diverse sources. This enables improved

decision-making, operational efficiency, and predictive

maintenance across port facilities.

» Creates a unified interface for visualizing, analyzing,
and reporting data, simplifying daily tasks for
operations and maintenance staff;

» Enables applications to utilize context from both
systems to optimize the decision-making processes;

Examples of mechanical and electrical systems integration in ports

Energy performance monitoring Asset management Fault management
Track and model energy usage across various View mechanical and electrical Detect faults and respond
zones of ports such as cruise terminals, asset performance in one place. through an integrated interface.

warehouses and administration buildings.

_)Jo(_ Interface with

AVEVA PI

Interface with

He

14 - Data Integration and Interoperability o .
4 Unified Operations Center
eoooooooooooe

between Systems (IEC)

Learn more about: J



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/transverse/English/BM_ESXP_DG_Transverse_Section_IEC_0001148082.xml/$/ESXP_DG_SYSD_DI_Integrate_Why_0001151928?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG005EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/transverse/English/BM_ESXP_DG_Transverse_Section_IEC_0001148082.xml/$/ESXP_DG_SYSD_DI_Integrate_Why_0001151928?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG005EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/transverse/English/BM_ESXP_DG_Transverse_Section_IEC_0001148082.xml/$/ESXP_DG_SYSD_DI_Integrate_Why_0001151928?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG005EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/transverse/English/BM_ESXP_DG_Transverse_Section_IEC_0001148082.xml/$/ESXP_DG_SYSD_DI_Heading_0001151929?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG006EN

Transverse Lifecycle Capabilities
T Interface with Other Systems: Building Management System (BMS)

SECTION 1 = Introduction to How is data acquired and integrated within the architecture?
the Port Industry

Data Integration
SECTION 2 — How EcoStruxure Power

Can Support the Port Infrastructure The method/tool to integrate the data depends on the data type, and on the direction of the transfer:

SECTION 3 - Digital Solutions EcoStruxure Power Operation (EPO) ’ Ecc@trware e
& Services with Advanced Reporting and Dashboards mg;:f;;gn - B Operation
Introduction o b e e o
ildi i Embedded Web Links «—————— "W recion Reporting and Dashboard Engine
Overview of Digital Solutions & Services e et o =5 0) ot g, : ﬂz’:m:’;m::m S
. . . . Database Extract )Toot i) bataase
Capabilities to Build Faster Flexible Infrastruct. The integration is performed th rOUQh- | e, sapnetz ) e
- + EcoStruxure Web Services | i | :
Capabiliies to Improve Safety & Availability \ Used for real-time data, alarms, and historical data; R | L - -
Capabilities to Operate Elec. Networks Efficient. *  Web interface integration (Single Sign On) ‘ - e .ﬁgiﬁnmy | ﬁ - ] R
. Used for power and energy dashboards, graphical o e o
Capabilities to Decarbonize Port Infrastruct. R . A N0 usaraten Upe
diagrams, trends, reports, and configuration pages. Fos o ok oo
Transverse Lifecycle Capabilities “:;:ﬁssgfd ‘ i jF _
From: — : - pe et e | B
BIBLIOGRAPHY EcoStruxure Building Operation (EBO) . B gm0 Coretn | Soaeser

1o EcoStruxure Power Operation (EPO)

with Advanced Reporting and Dashboards

@ =) > The integration is performed through:
* An Extract Transform Load functions
Used for historical building management data

Schneider

aElectric’ to enable energy data correlation. e 00000006660 e




Example of Combined Solution with EcoStruxure Building Operation and EcoStruxure Power Operation with Advanced Reporting and Dashboards

£ (Y r \
1 1 1 1
1 1 1 1
| Ecoa truxure | | Ecoa truxure ;
. . 1 . 1
Building i Power Operation ]
. > 1
Operation i with Advanced Reporting and !
1 1
! Dashboards ]

1
1 1
{ Graphics : } EcoStruxure Web Services }—‘—I Data Acquisition Engine E
Real-time graphics, trending combined alarm viewer ] Real-time, historical data, alarms, events 1
1 1
1 1
Embedded Web Links < ; L -« Reporting and Dashboard Engine :
X 1 (with support for Active Directory) 1 1
Dashboards, reports, trends, diagrams, ! | Dashboards, reports, trends, diagrams, H
| configuration pages, etc. | i configuration pages, etc. H
1 1 1 1
1 1
1 1
Database T Extract, Transform Load (ETL) Tool Database i
Historical data (e.g., equipment status) ; (e.g., status/energy correlation reporting) i

1
1 1
N s 7

Ethernet — technical LAN J
000 0 0.0 RS0, .SV .00 A0 0 . 0009 S, 0S92, V. . A0S, 0000 010, 0 S : et e e s b e s e e e s -_-_---‘--_-_-!_\ ---------------- ~
4 i
Spacelogic Spacelogic ! ™ i am ||!!!!||||||||||I
AS-B AS-P ! [ EcoStruxure
‘ Automation Server Automation Server H ‘ i Panel Server
1
1 |
! i T L ;
! Powerlogic Powerlogic Galaxy
1 PM8000/ T300 V series
! ION9000 Automation UPS
SpaceLogic . ! Power meter  controller PowerLogic
RP-C / MP-C Altivar ! PM5000
! Controller Variable speed ] ! Power meter |
i drive (VSD) 1 ! 1
= | g = N
= x 1 . 5
Z 1 < :
SpaceLogic Actio i PowerLogic ~ MasterPacT PowerLogic ComPacT
1 SES8000 iEM3000 : : P5/P3 ) MTZ AccuSine ) NSX :
H Room dontroller Energy meter ! i Protection ACB Power correction Cifauit bieak 1
i BACNet Serial ] | relay system Serial IGHILDICAREL ]
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EcoStruxure™ Power for Ports
(IEC)

SECTION 1 - Introduction to
the Port Industry

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services

Introduction

Overview of Digital Solutions & Services
Capabilities to Build Faster Flexible Infrastruct.
Capabilities to Improve Safety & Availability
Capabilities to Operate Elec. Networks Efficient.
Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities
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Transverse Lifecycle Capabilities

Interface with Other Systems: AVEVA Pl

What is AVEVA PI

The AVEVA PI System is an integrated portfolio of solutions that empowers industrial operations to collect, cleanse,

store, enrich, and visualize real-time operational data.

AV=VA

Operations Data Sources

SCADA

Controllers e

Instrume

10T Gateways | ——

Cloud Systerns |

AVEVA PI System

Connect people to data with a structured approach

Store |Visualize ‘Visua“ze H Report ‘
& & ‘Analyze H Notify ‘
Enrich Deliver

‘ Share Hlntegrate‘

~
~
b
’
.

Data Consumers

8 8,

Management

oy

Engineering

Maintenance

Principle of AVEVA PI

->.

->.

\J
1‘(_

1‘(-

Interface with
Building Management System

Interface with

Unified Operations Center
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EcoStruxure™ Power for Ports
(IEC)

SECTION 1 - Introduction to
the Port Industry

SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure

SECTION 3 - Digital Solutions
& Services

Introduction

Overview of Digital Solutions & Services
Capabilities to Build Faster Flexible Infrastruct.
Capabilities to Improve Safety & Availability
Capabilities to Operate Elec. Networks Efficient.
Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities
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Transverse Lifecycle Capabilities

Interface with Other Systems: AVEVA Pl

Why integrate with AVEVA PI?

Need for a central integration hub

Ports are complex environments with numerous
disconnected systems and manual processes.

As a result, data is often scattered across different
operations (such as vessels, cranes, trucks, energy,
and security system), making it difficult to manage and
analyze effectively. Data also needs to be integrated
across different stakeholders like ship liners, terminal
operators, logistic companies.

To manage this complexity, ports need a centralized
integration hub like AVEVA Pl—that acts as a “Digital
Nerve Centre”, connecting with vendor agnostic systems
and streamlining data flow.

AV=VA

Benefits of AVEVA PI

Make better decisions with real-time data, proactive
maintenance, and compliance tracking;

Connect with multiple vendor agnostic systems for
complete data visibility, vessel visit, container
monitoring, and predictive equipment maintenance;

Manage operations and optimize energy use with a
centralized, agnostic data hub, to meet growing
energy demands while engaging multiple
stakeholders;

Scale across the enterprise by integrating both
legacy and new systems;

Monitor sustainability goals in the context of daily
operations.




Transverse Lifecycle Capabilities
ey ure™ Powerfor Ports Interface with Other Systems: AVEVA P AV=VA

SECTION 1 = Introduction to Examples of AVEVA Pl integration in ports
the Port Industry
@ Third-Party Enterprise Systems*
SECTION 2 — How EcoStruxure Power
Can Support the Port Infrastructure * Building port energy data hub Webservices
Track and contextualize energy usage
SECTION 3 - Digital Solutions across various operations and AVEVA PI : Integrated Data Hub
& Services consumers of the ports (vessels,
trucks, reefers, etc.). I I I
Introduction
- Empowering teams for informed EcoStruxure Third-party systems® such as:
Overview of Digital Solutions & Services . s . eTAP Power Operation /
decision-making 5 Simulation/Operation Power Monitoring Database System
Capabilties to Build Faster Flexible Infrastruct. Gain data-driven visibility into port g Expert I
. L. . O aterial Handling
Capabilities to Improve Safety & Availability _Op?ratlons’_ prOVIdlng actionable .§' s EerSiurune System (MHS)
| insights to improve overall i et | |t e Optical Character
Capabilities to Operate Elec. Networks Efficient. productivity. Recognition (OCR)
Capabilities to Decarbonize Port Infrastruct. . Improving operational efficiency I
Transverse Lifecycle Capabilities Leverage the data inSightS to enhance - - i
performance of gantry cranes, also 2 m—— Py Sy A A
i i imizati 2 Distribution (UTEIETED — Metrological
BIBLIOGRAPHY leading to travel time optimization. 3 Ship engine ot
,‘g Crane telemetry
E Spectrograph Field sensors
8 camera (e.g., flow meters)
@ < > Third Party® 'Czh;s—;;?h% ;y:j:;: \,tng :‘: ;'J:Jterfaced need to be checked for

Schneider AVEVA PI Reference Architecture
aElectr‘ic” @ ecccccecece®




Transverse Lifecycle Capabilities
T ki Interface with Other Systems: AVEVA Unified Operation Center -AY =VA

SECTION 1 = Introduction to What is AVEVA Unified Operation Center

the Port Industry

AVEVA Unified Operations Center (UOC) brings end-to-end operational visibility across port facilities

(S;ECTS'ON 2- :°V|":E°‘Ts:ruxure Power (such as warehouses, workshops, terminals, shipyards, and gates) to enhance operating performance,
an Support the Port Infrastructure increase enterprise-wide visualization.

SECTION 3 - Digital Solutions It empowers teams with a centralized, real-time view that supports faster, more informed decision-making.
Built on a "system of systems" approach, UOC seamlessly integrates OT (Operational Technology) and
IT (Information Technology) into a unified, single-pane-of-glass solution.

& Services

Introduction

Overview of Digital Solutions & Services

Unified Operations Center / Data Hub

Capabilities to Build Faster Flexible Infrastruct.

Capabilities to Improve Safety & Availability ‘ 4]7 417 4]7 4]7 417
Capabilities to Operate Elec. Networks Efficient. Port Electrical Cruise Ter.".‘inal : . Third-Party
Shore Power Infrastructure and Facility Data Center Microgrid Systems*

Capabilities to Decarbonize Port Infrastruct.

Buildings

Transverse Lifecycle Capabilities * Third-party systems to be interfaced need to be checked for compatibility with Unified Operation Center
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Unified Operations Reference Architecture

: Third-Party
(,/i';? Cybersecurity to be considered in the design and implementation phases, in Enterprise Systems*
‘\/;’/ alignment with organizational policies and industry best practices.
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Transverse Lifecycle Capabilities
EcoStruxure! Power for Ports Interface with Other Systems: AVEVA Unified Operation Center -AY =VA

SECTION 1 - Introduction to i i ifi i 2

tho Bort Industry Why integrate with Unified Operation Center”

SECTION 2 — How EcoStruxure Power Need for a Unified Operational Center Benefits of Unified Operation Center

Can Support the Port Infrastructure Ports are complex facilities with many siloed and legacy - Improve operational excellence through data
systems, and intensive manual operations. Improving exchange and standardized process deployment.

SECTION 3 - Digital Solutions i o i i i

& Services - gp;aratmc;lnal efficiency a_nd redu;:mg cotr_lgesuon riquwes Provide detailed insights into sub-system operations
ba_;_o owtacross various pct)r opelra .|otr_13—tsufc]:c_ as trol within specific port areas, enabling faster decision-

Introduction uliding systems, energy systems, logislics, tralfic control, making and improved coordination between teams.
maintenance, and security.

Overview of Digital Solutions & Services » Support holistic asset management to minimize

G o E et B (e A centralized core system is essential to enable downtime and extend the lifespan of critical

- centralized monitoring, predictive maintenance and infrastructure.

2l e e O AR L7 | improved decision-making, acting as a “Control and

Capabilities to Operate Elec. Networks Efficient. Command Centre”.

Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilties Examples of Unified Operation Center integration in ports

BIBLIOGRAPHY Operational Intelligent Dashboard Integrated Asset Health Monitoring | Workforce Efficiency
Delivers historical and real-time analytics Monitors the condition of mechanical Provides incident reporting,
to support better planning, enabling port and electrical assets to enable automated workflow
authorities and operators to make proactive risk mitigation and faster management, and scheduling
informed decisions regarding resource emergency response, thereby tools to enhance workforce

@ < > allocation, investments, and policy. reducing downtime. productivity and coordination.
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Transverse Lifecycle Capabilities

Cybersecurity

High Level of
System Complexity

* Ports rely on a wide
array of digital systems
which are vulnerable to
cyber attacks.

Systems are deeply
interconnected—a
disruption in one can
cascade to others.

Many of these systems
are highly critical to daily
port operations and
international trade.

Challenges faced by ports

-
Z

“

Increasing
Sophistication
of Attacks

 Ports are becoming
high-value targets for

cybercriminals and state-

sponsored actors due to
their role in global trade.

« Attackers use advanced
tools and methods to
breach port systems.

» Ports need to do
constant reassessment
due to rapidly changing
threat landscape.

A complex
Ecosystem
of Stakeholders

* Ports involve numerous
stakeholders—
government agencies,
port authorities, shipping
lines, terminal operators,
logistics providers,
customs, freight
forwarders, customers.

Digitalization brings in
increased data flow
between interconnected
systems.

Multiple
Regulations and
Standards

* Ports must comply with

local and regional
cybersecurity regulations
(e.g., NIS directive in
EU).

 Global standards like

ISO 27001 and

IEC 62443 support best
practices adoption for
cybersecurity.
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Transverse Lifecycle Capabilities

Cybersecurity

A transversal OT (Operational Technology) challenge for ports

Ports are critical infrastructures with many interconnected systems spanning diverse operations. As digitalization

advances in port activities, managing OT cybersecurity becomes a mandatory requirement.
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EcoStruxure™ Power for Ports

(IEC) Cybe rsecu rity

SECTION 1 - Introduction to H ; H
the Port Industry Our solutions to support cybersecurity journey

At Schneider Electric, we can:
SECTION 2 — How EcoStruxure Power

Can Support the Port Infrastructure  Provide a selection of cybersecurity certified products

* Provide certified system architectures and solutions
SECTION 3 - Digital Solutions « . Deliver lifecycle services

& Services
Certified Products Certified Systems & Solutions Lifecycle Services

Introduction

Overview of Digital Solutions & Services

Capabilities to Build Faster Flexible Infrastruct.

Capabilities to Improve Safety & Availability

Capabilities to Operate Elec. Networks Efficient.

Capabilities to Decarbonize Port Infrastruct.

Transverse Lifecycle Capabilities

BIBLIOGRAPHY Certified products developed Certified secure system architecture | Consulting services from design,
according to IEC 62443 functional according to IEC 62443-3-3 with implementation, operations and
requirements with Secure documented processes and | maintenance to tailor your security
Development Lifecycle processes. solutions for a more secure system. solutions to your strategy and

Cybersecurity system configuration budget.
@ = < > software for consistent security

policy deployment.
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https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/transverse/English/BM_ESXP_DG_Transverse_Section_IEC_0001148082.xml/$/ESXP_DG_SYSD_Cyber_Heading_0001154650?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG006EN
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Reference Documents

Design Guide

Digital Applications for Large Buildings & Critical
Facilities

IEC Design Guide

EcodP truxure- Power
—

Sclénelder

Electric

Digital Applications for Large Buildings and Critical Facilities

The Digital Applications Design Guide provides comprehensive details
on the building blocks of EcoStruxure Power: the 10T applications are driven by a software
layer to control the traditional electrical distribution infrastructure.

Developed to help engineering consultants and designers, this guide is an invaluable
resource for specifying, designing and prescribing EcoStruxure Power architectures
capable of performing one or more of the business-driven applications described within.

S General Landing page (Gives access to PDF versions):
s https://www.se.com/ww/en/work/campaign/innovation/power-digital-applications-design-quide.jsp

I I
Quick links for the digital IEC Guide Quick links for the digital NEMA Guide
Ref: ESXP2G001EN Ref: 0100DB1802
@ + Table of Contents @ + Table of Contents
* General Methodology for Designing  General Methodology for Designing
Digital Applications Digital Applications
* Overview of Digital Applications « Overview of Digital Applications
J J
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Useful links

Transportation solutions

Discover EcoStruxure Power solutions for Transportation.

v IMPACT
Liels On | Schneider [ = MPAC
Gl s Company
Products  Software  Services  Sotions  Homeowner  Support  Company

Solutions | Transportation

Airport decarbonisation e-

Low-carbon .
; 3 Dicovor bowaiports conlaad vy e
transportation solutions ot i s s s ihabiy g

L N
SR

EcoStruxure loT solutions for Transportation
With loT-enabled, future- iy pl ., for

ion solutions of tomorrow and deliver the best customer experience through digital solutions in smart airports and ports, urban transportation, and rail solutions

. we provide the

Urban and rail transportation solutions

Smart airports
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Useful links

EcoStruxure Power solutions on se.com

{MEZ@K\':] Schneider

IMPACT
Company

Soarch Q

Insights Solutions Sustainability Company Investors. Careers

Build resilience with connected power distribution

EcoStruxure Power, our digitally-connected power distribution solution, helpsifacility teams build
resilient operations to ensure business continuity:

Plant and
EcoStruxure gl 8 !
o Building Machine Grid T Power Platform

Discover about EcoStruxure Power.

Understand the benefits of a digitized
power distribution.

Find the latest documentation published.

https://www.se.com/ww/en/work/campaign/innovation/
power-distribution.jsp

EcoStruxure Power Reference Guides for Other Industries

Click on a link, then select your country:

EV BATTERY PLANTS SEMICONDUCTOR FABS
W 3 = —~——

H
E

-
L

ESXP2RGO003EN

ESXP2RGO001EN

ESXP2RG002EN

ESXP2RG004EN

RAILWAY &
FOOD & BEVERAGE PLANTS URBAN TRANSPORTATION AIRPORTS PORTS
Bl o & . £ . L

:

ESXP2RGO006EN (IEC)

ESXP2RGO005EN (IEC)

0100DB2303 (NEMA) 0100DB2304 (NEMA)
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Environmental Data Program

The need to address ESG regulations
(ESG = Environmental, Social, and Governance)

Governments are committing to carbon neutrality
by 2050, leading to new regulations promoting
sustainability: ESG reporting is becoming crucial.

The Corporate Sustainability Reporting Directive
(CSRD) expands disclosure requirements to nearly
50,000 companies, including those outside the EU.
This enhances transparency and accountability.

Consumer Expectations and
Greenwashing Risks

Consumers demand sustainable practices, with a
rise in repairing, reselling, and reusing products.

However, greenwashing remains a challenge, as
some companies make unsubstantiated
sustainability claims. Regulators are cracking down
on false claims, emphasizing the need for credible
and verifiable environmental data.

At Schneider Electric, we have deployed an Environmental Data Program to address this need.

Discover more next page.
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Environmental Data Program

Next-level transparency for better-informed product choices

The Environmental Data Program is a framework for how
we, at Schneider Electric, measure, categorize, and
compare the environmental attributes and footprint of our
products.

Using a rigorous, fact-based methodology, the program
provides environmental data from across the product
lifecycle.

Materials & substances

Substances to be proscribed
Low impact plastics, aluminium, steel
Sustainable packaging

L&
¥
S @
8

]

Repack & O
remanufacture

Dismantling,
remanufacturing,
recyclability,
take-back

Environmental
footprint
Product Environmental
Profile and digitalized
carbon footprint

@ Energy
. efficiency

Energy consumption
Improved energy
consumption CO,
saved and avoided

Life time extension
Repairability, reliability

Use Better: How sustainable a product is, including
environmental footprint, materials and substances,
packaging, and energy efficiency.

Use Longer: How a product’s lifetime can be
effectively extended in terms of repairability and
updatability.

Use Again: How a product can be reused, from
dismantling and remanufacturing to recyclability and
manufacturer take back.

With this transparent, fact-based data, customers
and partners are empowered to make conscious
environmental choices and accurately evaluate and
report on sustainability performance.

All our hardware offers have an associated
environmental data available on se.com product
pages.

@ Learn more about:
X » Schneider Electric Environmental Program
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