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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 SE and its subsidiaries referred

to in this document are the property of Schneider Electric
SE 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.
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SECTION 1 — Introduction to the Railway

and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions Target Audience Objective

and Services across the Facilities

This document is intended to address Design To understand how EcoStruxure Power for
1= Overhead Lines Firms, End Users, Engineering, Operations Railway can help improve electrical safety,
2 Traction Substations and Maintenance, Consultants, Specifiers, EPCs power reliability and sustainability across
3- Auxiliary Powers Systems and Service teams, and other qualified personnel. Railway and Urban Transportation facilities.

4- Passenger Stations
5- eBus Depots

The document deep dives into the various
facilities across Railway and Urban
Transportation to address specific customer
pain points.

6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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Eeostruxure  Power for Railway and Urban Transportation Market Outlook

Railway and Urban Transportation

SECTION 1 - Introduction to the Railway o . , . i
and Urban Transportation Market Market growth: Rail is a key driver for country’s sustainable economic development

Railway Market Outlook

Railway Market Segmentation

Increased Rail

Railway Facilities Move towards NetZero

Traffic Growth

Railway Challenges
+2-3% per year
expected until 2030 for passenger
and freight

SECTION 2 — How EcoStruxure Power In 2019, UIC (International Union
Can Support the Railway Industry of Railways) took the pledge

to achieve carbon neutrality
SECTION 3 - Digital Solutions by 2050.

and Services across the Facilities

1- Overhead Lines

Sustainable

Maintenance Savings

2- Traction Substations

Urbanization

3- Auxiliary Powers Systems

4- Passenger Stations Up to 40% savings ‘
5- eBus Depots in maintenance if reliability \

68% of the world’s population
will be urban by 2050 versus
55% today.

43 megacities of more than
10 million inhabitants by 2030

6- Tunnel Systems improvements are deployed

in an infrastructure.
7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations
Acceleration

Most Preferred Public

SECTION 5 — Customer Stories Transportation

of Digital %\
Transformation

BIBLIOGRAPHY .
2/3rd of business travellers Increased European Union invests |

I::U:_JHgstz(f?;%feoﬂgif:&rgam Electrification of Public estimated €6.2B in EU grants

. ’ Transport Fleets from CEF (Connecting Europe
passengers. Facility) as strategic investment
+27.2% CAGR YoY growth for transportation infrastructure.

a) © O € of eBus market (2019-2027).
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Sources

OECD: Strategic Transport Infrastructure Needs to 2030:
https://web-archive.oecd.org/2017-03-17/89986-49094448.pdf

UN: 68% of the world population projected to live in urban areas by 2050:
https://www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.html

MDPI: Greenhouse Gas Emissions in Railways: Systematic Review of Research Progress
https://www.mdpi.com/2075-5309/14/2/539

Railway Technology: Cybersecurity: how to secure complex rail networks from digital threats
https://www.railway-technology.com/comment/cybersecurity-how-to-secure-complex-rail-networks-from-digital-threats/? cf-view

Businesswire: Global Electric Bus Market Size is Projected to Grow from 137 Thousand Units in 2019 to Reach 935
Thousand Units by 2027, at a CAGR of 27.2%
https://www.businesswire.com/news/home/20200106005649/en/Global-Electric-Bus-Market-Size-is-Projected-to-Grow-from-137-
Thousand-Units-in-2019-to-Reach-935-Thousand-Units-by-2027-at-a-CAGR-of-27.2---ResearchAndMarkets.com

IDCON Inc: Reliability Improvements Drive Down Maintenance Costs
https://www.idcon.com/resource-library/leadership-in-maintenance/reliability-lowers-maintenance-costs/

UIC: RAILWAY CLIMATE RESPONSIBILITY PLEDGE
https://uic.org/sustainability/energy-efficiency-and-co2-emissions/railway-climate-responsibility-pledge



https://web-archive.oecd.org/2017-03-17/89986-49094448.pdf
https://www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.html
https://www.mdpi.com/2075-5309/14/2/539
https://www.railway-technology.com/comment/cybersecurity-how-to-secure-complex-rail-networks-from-digital-threats/?cf-view
https://www.businesswire.com/news/home/20200106005649/en/Global-Electric-Bus-Market-Size-is-Projected-to-Grow-from-137-Thousand-Units-in-2019-to-Reach-935-Thousand-Units-by-2027-at-a-CAGR-of-27.2---ResearchAndMarkets.com
https://www.businesswire.com/news/home/20200106005649/en/Global-Electric-Bus-Market-Size-is-Projected-to-Grow-from-137-Thousand-Units-in-2019-to-Reach-935-Thousand-Units-by-2027-at-a-CAGR-of-27.2---ResearchAndMarkets.com
https://www.idcon.com/resource-library/leadership-in-maintenance/reliability-lowers-maintenance-costs/
https://uic.org/sustainability/energy-efficiency-and-co2-emissions/railway-climate-responsibility-pledge
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Market trends

Sources

Increased demand for railways driven by urbanization
High-speed rail (HSR) has been set up in succession in various developed
and developing countries (1).

Focus on increased energy efficiency to reduce

carbon emissions
28 European UIC* members have collectively committed to reducing
CO, emissions by 50% by 2030 (per passenger-km and per tonne-km) (2).

Massive investment in the digitalization of railway

infrastructures

The size of 10T in Railway market is estimated to reach $50.58 billion by
2030, growing at a CAGR of 9.1% during 2023-2030 (3).

Protection of railway networks against cyber threats
Railway cybersecurity market is anticipated to reach USD 13.90 billion by
the end of 2030 (4).

UIC*: International Union for railways

(1) https://www.mdpi.com/2073-445X/11/10/1790

(2) https://uic.org/sustainability/enerqy-efficiency-and-co2-emissions/

(3) https://www.industryarc.com/Research/iot-in-railways-market-research-800191

(4) https://railmarketresearch.com/product/railway-cybersecurity-market-size-share-industry-analysis-forecast-to-2030/



https://www.mdpi.com/2073-445X/11/10/1790
https://uic.org/sustainability/energy-efficiency-and-co2-emissions/
https://www.industryarc.com/Research/iot-in-railways-market-research-800191
https://railmarketresearch.com/product/railway-cybersecurity-market-size-share-industry-analysis-forecast-to-2030/
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1- Overhead Lines

2- Traction Substations (
3- Auxiliary Powers Systems

4- Passenger Stations \

5- eBus Depots \

| |
6- Tunnel Systems ‘\‘ High-Speed ‘\‘ ‘\‘ Frelght

7- Depots and Workshops

|
8 Control Center .+ Longdistances +  Medium-to-long |« Short distances \ + Low or very low

SECTION 4 — Design Considerations < Over 250 km/h distances and many stops speed
SECTION 5 — Customer Stories + Scheduled service . howh speedltand + Diesel fuel
igh capacity
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PG - Railway and Urban Transportation Market Segmentation g

SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Four types of urban transportation segmentation
Railway Market Outlook
Railway Market Segmentation
Railway Facilities

Railway Challenges

SECTION 2 — How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities

1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems
4- Passenger Stations

5- eBus Depots

Light Rail Tramway

» High frequency * Lower capacity * Lower capacity \ » City buses stored

6- Tunnel Systems
7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations & capacity & speed & speed & maintained in
. . L . iap bus depots
SECTION 5 — Customer Stories Segregated from Operation in Operation in P
general roads a street traffic a street traffic
BIBLIOGRAPHY environment environment
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Railway and Urban Transportation Facilities Q

Railway facilities

—o Passenger stations —® Tunnel systems

—e® Auxiliary power systems

s, I Control
center

Datacenter

Traction
substations

Overhead
® .
lines

%
I

AN

%
;24

)
\

N
>

Depots &
workshops

Click here for detailed view




Passenger Stations e&—————

Integrated solution to supervise

Auxiliary Power Systems ¢

Comprehensive solution for a reliable
distributed signaling, telecom &

><

Traction Substations e—

and control:

* Electromechanical systems
(elevator, pumps, etc.)

+ HVAC

* Power distribution

» Security management

Tunnel Systems

Integrated solution to
supervise and control:
* Ventilation

» Power distribution
* Fire management

Depots & Workshops

Management of depot infrastructure

including:

» Power distribution

* Process automation
» Power quality

auxiliary power network:
Power distribution
Backup power
Power quality

Control Center

Central management and
maintenance of railway
infrastructure:

Power
Passenger stations
Tunnel
Depot & workshops

Overhead Lines

Comprehensive solution
for safe electrification of
the catenary system:

e Power distribution for

catenary
» Control system

Comprehensive solution for

reliable and safe electrification of

railway lines:

» Power distribution for traction
system

» Control and protection system

+ Backup power

+ Power quality

Datacenter

Datacenter infrastructure

DJ management:

» Backup power

» Cooling system and
racks

» Power distribution

» Security management

Typical Requirements of a Railway Line




R o or ot tation Railway and Urban Transportation Facilities g

SECTION 1 - Introduction to the Railway . Cregn
and Urban Transportation Market Urban transportation facilities

Railway Market Outlook

Railway Market Segmentation ili
Und_erground passenger eBus Auxiliary power
stations & tramway stops Depots systems

o s

Railway Facilities
Railway Challenges

SECTION 2 — How EcoStruxure Power
Can Support the Railway Industry

° Control
+4* 3~ Center

SECTION 3 - Digital Solutions
and Services across the Facilities

1- Overhead Lines

: . ® Datacenter
2- Traction Substations

3- Auxiliary Powers Systems

4- Passenger Stations Traction

5- eBus Depots .

6- Tunnel Systems substations

7- Depots and Workshops &

8- Control Center Overhead
lines

SECTION 4 — Design Considerations

SECTION 5 — Customer Stories

° Depots and

BIBLIOGRAPHY workshops
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Click here for detailed view
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Underground
Passenger Stations &
& Tramway Stops

Integrated solution to

supervise and control:

» Electromechanical
systems (elevator,
pumps, etc.)

* - HVAC & ventilation

« Power distribution

» Security management

Depots & Workshops

Management of depot
infrastructure including:
* Power distribution

* Process automation
* Power quality

Auxiliary Power Systems e——

Comprehensive solution for a reliable
distributed signaling, telecom and
auxiliary power network:

» Power distribution

» Backup power

+ Power quality

eBus Depots | L4 * Integrated AC/DC control system

Integrated solution to
supervise and control: ®
» Energy distribution

* Microgrid management
» Charging infrastructure
» Asset management

Control Centers o—

Central management and
maintenance of urban
transportation infrastructure:
* Power

+ Passenger stations

* Tunnel

» Depot & workshops

><

Traction Substations
& Overhead Lines

Integrated solution for reliable and

safe electrification of urban

transportation lines:

» AC power distribution for traction
system

» Backup power
* Power quality

Datacenter

Datacenter infrastructure
management:

» Backup power

» Cooling system and racks
» Power distribution

» Security management

Typical Requirements of an Urban Transportation Line
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Reliable
Electrification

it

How to enable reliable
electrification to avoid
downtime, increase
availability and improve
operational efficiency for
rail services?

Safety and Comfort

"

How to improve safety
and comfort across the
entire railway
infrastructure to provide
the best passenger
experience?

Railway and Urban Transportation Challenges

An industry focused on the best possible passenger experience

Digitalization

How to adapt
digitalization by
maximizing the value
from rail assets & ensure
cybersecurity during the
entire lifecycle?

Decarbonization

How can we contribute
to the decarbonization
of transportation market,
reducing energy
consumption, and
integrating more
renewable and
sustainable energy
sources?
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SECTION 2

How EcoStruxure Power
Can Support the Railway
and Urban Transportation
Industry

WHY READ

THIS SECTION?

The objective of this section is to:

Describe how the

can
support the industry and address
the challenges and pain points

Explain how
can support at facility
level

Recommend
for the infrastructure
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Schneider Electric Solutions to Address Railway Industry Challenges

Four pillars to meet your challenges and provide the best passenger experience

Reliable
Electrification

" | *sss | ol Q;’p |

% % % %

Safety and Comfort Decarbonization

Digitalization

Improve reliability of Enhance safety and Operate centrally and Reduce energy

electrical || comfort in passenger ‘ maintain infrastructure consumption
infrastructure stations and tunnels efficiently and carbon footprint

« Provide automatic power Enable automation control to * Operate and maintain the « Improve energy efficiency in
restoration and model digital improve: electrical infrastructure, passenger stations
twin for traction substation « Safety in tunnels in case of passenger stations, tramway + Optimize microgrids for
system, passenger stations emergency stops, tunnels facilities and passenger stations and
and tunnel systems along the « Comfort of passengers in depots and workshops centrally depots
tracks the stations * Break silos and improve « Electrify bus depots. Manage

effective collaboration between
operator's * Provide sustainability
» Mitigate OT cybersecurity risks consulting for renewable
energy sourcing

Modernize aging electrical
distribution infrastructure

This guide describes the solutions developed by EcoStruxure Power to address these four pillars.

and maintain the installation
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Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

Why consider EcoStruxure Power solutions for your infrastructure?

SECTION 2 — How EcoStruxure Power
Can Support the Railway Industry
Schneider Electric Solutions | 2
EcoStruxure Digital Applications

Reference Digital Architectures

SECTION 3 - Digital Solutions From Traction substations to
and Services across the Facilities g passenger stations

1- Overhead Lines ; ;
2- Traction Substations From electrical design to

3- Auxiliary Powers Systems oy v operations and maintenance,
4- Passenger Stations ' :
5- eBus Depots

6- Tunnel Systems

7- Depots and Workshops EcoStruxure Power helps deliver an

end-to-end digital solution for efficient,
reliable and sustainable Railway and
Urban Transportation.

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 - Customer Stories
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Our comprehensive digital solution,
enhanced by the Electrical Distribution
Digital Twin enables operations with
higher productivity
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Reltway and Urban Traneportation EcoStruxure Power Digital Applications for Railway Industry

SECTION 1 — Introduction to the Railway . L . . . . .
and Urban Transportation Market Discover EcoStruxure Power applications to support the challenges and pain points of the Railway industry:

SECTION 2 — How EcoStr re Power . . . .
Can Support the Railway Industry List of applications by pillar and by sub-segment

Schneider Electric Solutions

EcoStruxure Digital Applications
Reference Digital Architectures

SECTION 3 - Digital Solutions
and Services across the Facilities

1- Overhead Lines
2- Traction Substations

3- Auxiliary Powers Systems
4- Passenger Stations

5- eBus Depots

6- Tunnel Systems
EcoStruxure Power Applications for Railway
and Urban Transportation

Summary of products, Edge Control, apps and services required by application

7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations

SECTION 5 - Customer Stories

BIBLIOGRAPHY

=K <X>

Life Is ®n ’ Schneider Summary for Products P Summary for Edge Control, Apps and Services
gEIectric




Overhead Traction Auxiliary | Passenger e-Bus Tunnel Depots & Control
Line Substations| Power Stations Depot Systems | Workshops Center
Electrical Distribution Menitoring and Alarming T (11 (11 1] (11 (11 11
Capacity Management (1] [ 1] (111 (111 [ 1] (1] (111
. Power Event Analysis L] LLL] LLL] L L1 LLL] L L] L1 1] L L]
Reliable - — : = :
e Power Quality Monitoring, Correction, and Compliance e wem umm umm mm unm s
Electrification =
Power Source and Load Control (11 1] (11 uum 11
Advanced Protection and Automation (1T
Overhead Line Protection and Automation nmm m L 1T
Continuous Thermal Monitoring [ T1] (11 1T [ T1] TT] mm 1T
Safety and Comfort : =
Guided Procedures Through Extended Reality = -- X m n un . "

.
Digitalization = —

-

=

Massive Data Archive and n
L———— ol =T =

Energy and Environmental Compliance um m n um - -

Electrification (EV charging for eBus Depot) (11 -

E tial R ded Desirabl
mmm Essenta m seommende " Ceswabe EcoStruxure Power Applications for Railway and Urban Transportation



Power Source and Load Contro
Advanced Protection and Automation

Cwerhead Line Protection and Automation

Continuous Thermal Monitoring

Guided Procedures Through Extended Reality

Summary for Connected Products



Capacity Management
Power Event Analysis

Power Quality Monitoring, Correction, and Compliance

Power Source and Load Control

rcuit Breaker Settings Mo ng

Asset Performance

Effective Energy Accounting

More applications

Summary for Edge Control, Apps and Services



Building Automation = = -
:

:

aE

Back to previous applications

Summary for Edge Control, Apps and Services
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Reference Digital Architecture for Railway and Urban Transportation

Our end-to-end digital solutions and services to digitalize your electrical distribution

Apps,
Analytics &
Services

Edge Control

Connected
Products

MV Switchgears
and Transformers

Asset Management

Limble CMMS
AVEVA
a

o &Y |
iy
o Certified Partner

by
it patorn

EcoStruxure

XR Operator
Advisor

AVEVA
Insight / Pl System

EcoCare
Membership *

EcoStruxure

EcoStruxure

EV
Advisor

i
Advisor

Microgrid
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Tunnel Systems
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Control Center
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WHY READ
THIS SECTION?

The objective of this section is,
for each type of facility, to:

Introduce
Review

and the

for this facility
Provide
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SECTION 3

EcoStruxure Power
Digital Solutions and Services
for:

Overhead Lines

WHY READ
THIS SECTION?

The objective of this section is to:

Introduce
Review

and the

for overhead lines
Provide




Overhead Lines
EcoSt ™ P, f 1 1
S Introduction to Overhead Lines

SECTION 1 — Introduction to the Railway L.
and Urban Transportation Market What is it?

SECTION 2 — How EcoStruxure Power The Overhead Line (OHL) system works as a distribution network from the traction substation to provide power
Can Support the Railway Industry

to the moving rolling stock.
SECTION 3 - Digital Solutions
and Services across the Facilities Electric trains collect their current from one of the following OHL devices:
1- Overhead Lines

Introduction

EcoStruxure Value Proposition

Applications Overview

Reference Architectures
- Traction Substations (LI : "-ﬂ'“" i
- Auxiliary Powers Systems i il
- Passenger Stations T i ‘ IWII]] |||
- eBus Depots ‘ I A / ||I|||I||||
- Tunnel Systems E e ‘ b
- Depots and Workshops B =

Pantograph Bow collector Trolley pole

- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories
Alternative electrical power transmission schemes
Transportation means can also be supplied by:

* A third rail
» Ground-level power supply

o 6 O ¢ - Batteries

* Electromagnetic induction
Life Is ®n ’ Schneider 9 eo0o0 e
gE lectric
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SECTION 1 — Introduction to the Railway
and Urban Transportation Market
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SECTION 3 - Digital Solutions
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1- Overhead Lines
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
2- Traction Substations
3- Auxiliary Powers Systems
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6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
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How does it work?

The overhead lines are located over the rail tracks and constituted of one or more:
+ Contact wires supported by the catenary/messenger wires (in the case of electric trains)
» Overhead rails (in the case of rigid catenaries, like in metro and tunnels).

OHL disconnector

Catenary/
messenger wire

Contact wire

Connection
to the rail

Insulators

The overhead lines are fed with electrical energy from the
traction substations which are located at regular intervals.
The line is sectioned using disconnectors located at periodic
intervals to:

+ Allow the isolation of the sections in case of electric faults
* Allow maintenance tasks

» Separate different electrical zones

The overhead line is powered using high voltage electrical
power:

+ 15-35kVinDC

« 25kVin AC

Typically:
» Railway networks are serviced by AC power
» Urban Transportation networks are serviced by DC power

Rails are typically used as the return path for current, through
the steel wheels of the train.




Overhead Lines
PG - Introduction to Overhead Lines (OHL)

SECTION 1 - Introduction to the Railway . . . .
and Urban Transportation Market Main components of the electrical architecture solution

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Equipment Connected Products Architecture Overview

SECTION 3 - Digital Solutions
and Services across the Facilities

TSO* 1 TSO* 2
1- Overhead Lines X
Introduction %
EcoStruxure Value Proposition %
Applications Overview = +TS0: Transmission W
System Operator

Reference Architectures

2- Traction Substations
3- Auxiliary Powers Systems

4- Passenger Stations

5- eBus Depots
The disconnector drive operates the
OHL disconnector. Itis controlled -

by the control unit and drive ~
~ Auxiliary | Genset
controller N services +UPS

~

The voltage detector confirms the
presence or absence of power in
the OHL
% ﬁz

6- Tunnel Systems

’
Medium Voltage

7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations

S

[ ) OHL OHL
ECTION 5 — mer ri h E S K ect di t
SECTION 5 — Customer Stories The OHL disconnector connects or i % isconnector isconnector
disconnects sections of the OHL 5
Drive ©
BIBLIOGRAPHY Motor drive controller =
OHL Disconnector drive Control unit Voltage N
disconnector cabinet detector Overhead line
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Equipment Connected Products Architecture Overview X

TSO* 1 TSO* 2
[}
(=2}
S
(=]
>
=
2
T o
*TSO: Transmission
System Operator
The voltage detector confirms the
presence or absence of power in v o
the OHL Switchg Switchgear
(]
o
8
o /
>
! . E
The disconnector drive operates the _g
OHL disconnector. It is controlled k- ayicigear Swiighgear

by the control unit and drive ~ ..
~ Auxiliary Genset
controller N services | +UPS

~
~
~
~
~
ks ~,
() . OHL OHL
: disconnector disconnector
The OHL disconnector connects or %
disconnects sections of the OHL x Y
Drive © 7
controller ’ = 4//
OHL Disconnector drive Control unit Voltage 5
disconnector  cabinet detector Overhead line

Main Components for Overhead Lines



Overhead Lines
5;;3‘;;’;‘;’;‘;‘,E;’,‘;'ﬁ;g;po,taﬁon EcoStruxure Power Value Proposition

SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Our solution to control and supply energy to overhead lines

SECTION 2 - How EcoStruxure Power ECO truxure-

e Innovation At Every Level fOIr Overhead Lines

SECTION 3 - Digital Solutions
and Services across the Facilities

1- Overhead Lines

Apps,
Cloud-based services provide recommendations for predictive analytics,
power asset maintenance. and services

Introduction

EcoStruxure Value Proposition

Applications Overview Cloud-Based Advisor Services

Reference Architectures for asset management services

2- Traction Substations
3- Auxiliary Powers Systems

4- Passenger Stations
AVEVA

System Platform

The Edge Control solution enables the local and remote EcoStruxure

5- eBus Depots X .
operation of the disconnectors.

Edge
Control

Power Operation
6- Tunnel Systems

7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories This equipment is used to connect / disconnect the overhead

line feeds coming from the traction substations. It consists of 2 3
BIBLIOGRAPHY a distributed solution based on a drive controller per
disconnector and a central acquisition cabinet capable of Connected
managing several controllers. products
Voltage Control Drive Local
detector Unit controller HMI
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Overhead Lines
5;;3‘;;’;‘;’;‘J,E;’ﬁ:;g;pmﬁon EcoStruxure Power Value Proposition

SECTION 1 - Introduction to the Railway e . .
and Urban Transportation Market Specific pillars for overhead lines

SECTION 2 — How EcoStruxure Power EcoStruxure Power provides applications to support the challenges of Overhead Lines for Rallway
Can Support the Railway Industry
and Urban Transportation with the following pillars: ‘

SECTION 3 - Digital Solutions
and Services across the Facilities

Reliable
Electrification

1- Overhead Lines

Safety and Comfort

Introduction
EcoStruxure Value Proposition
Applications Overview

Reference Architectures

2- Traction Substations
3- Auxiliary Powers Systems

4- Passenger Stations

5- eBus Depots Improve reliability of Enhance safety and comfort in Operate centrally and
6- Tunnel Systems electrical infrastructure passenger stations and tunnels maintain infrastructure efficiently

Electrical Distribution Guided Procedures Through
Monitoring and Alarming Extended Reality Asset Performance
Power Event Analysis

7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations

(o) ead Line
and Automat

SECTION 5 — Customer Stories

BIBLIOGRAPHY
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Overhead Lines

Our Digital Solutions and Services: Applications Overview

Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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Reliable Electrification

Electrical Distribution
Monitoring and
Alarming

Provide real-time status of the electrical distribution system

Help identify anomalies and notify the right personnel

Aggregate onboard alarm data in an easy-to-understand way

Take advantage of native integration of intelligent electrical devices

u
Reliable Electrification

Power Event
Analysis

Provide a user-friendly graphical tool to simplify and save time in event analysis
Provide an aggregated view of events in the same dashboard
Enable root cause analysis

u
Reliable Electrification

Overhead Line
Protection
and Automation

Provide distributed control and supervision of overhead (catenary)
line disconnectors

HEE
Safety and Comfort

Guided Procedures
Through XR

Use Extended Reality to perform step-by-step guidance

Benefit from “X-ray” vision and virtually overlaid contextual asset and site information,
live data, events and alarms

Take advantage of remote collaboration

um
Digitalization

Asset Performance

Make asset health visible across the entire system
Streamline inspections using continuous asset health monitoring
Optimize maintenance planning with analytics and expert advice

mmm Essential mm Recommended m Desirable

[ Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/edma/English/BM_ESXP_DG_Elec_Distrib_Monitor_Alarm_IEC_0001021838.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pea/English/BM_ESXP_DG_Power_Event_Analysis_IEC_0001111146.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
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Overhead Lines

Reference Electrical and Digital Architectures

Typical electrical architecture Reference digital architecture
Find the Schneider Electric products necessary Find how the products, software
to implement the selected applications. solutions and cloud services are

connected in the digital architecture.
Then find their location in the electrical

architecture.

1- Select the applications | 2- Determine the required products ) 3- Find the location gy
o

501 1502

Edge Control

High Voltage

Medium Voltage

Overhead line el




1- Select the applications ’ 2- Determine the required products » 3- Find the location X

TSO* 1 TSO* 2
Typical reference numbers for identification .

Electrical Distribution Monitoring and Alarming jilL] *TSO: Transmission
System Operator
Power Event Analysis [
MV

High Voltage

MV
Switchg Switchgear

o

(=]

S

S 7
CEmTT———T— - :

= MV MV

p Switchgear Switchgear
CEST—— . 3

Auxiliary | Genset
services + UPS

aeserrorormance I8 S ]

- . OHL 99

- disconnector

n

Xx

[T} /|

© /
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Overhead line

Typical Electrical Architecture for Overhead Lines



Apps,
Analytics &
Services

Edge Control

Connected
Products

Central Operation

EcoStruxure AVEVA
Power Operation

System Platform

Technical LAN
Hardwired
Serial

Mechanical link

Local HMI T

Magelis
HMI

Saitel DR
Control Unit

cTrak
Drive controller

= —

Voltage
detector

Mesa
Overhead Line
disconnector

Mesa
Disconnector drive
in AE35NC Cabinet

Reference Digital Architecture for Overhead Lines
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Traction Substations

Introduction to Traction Substations

What is it?

Electrical Traction Substations are responsible for supplying trains with electrical energy.
These facilities manage approximately 75% of the electricity consumption of the entire railway system

They have a direct impact on the reliability and punctuality of railway traffic.




Reference Guide Traction Substations

EcoStruxure™ Power for

T s e N Introduction to Traction Substations

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

How does it work?

SECTION 2 — How EcoStruxure Power The Traction Substations are located at regular intervals (depending on AC or DC systems) along the railway.

Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations

Introduction

EcoStruxure Value Proposition

Applications Overview

Reference Architectures .
" Energy Incomers
3- Auxiliary Powers Systems
4- Passenger Stations

5- eBus Depots -
6- Tunnel Systems Auxiliary systems
are necessary

for the operation
of the facility.

7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories Feeders provide

energy to the
BIBLIOGRAPHY overhead line

=K <X>

Life Is On ’ Schneider
gElectrlc

Their main elements are energy incomers, traction transformers, rectifiers (for DC only), feeders and auxiliary systems.

Traction transformers and rectifiers

(the latter for DC configurations) convert
electrical parameters to the energy input
needs of the traction system.

Traction
transformers

Auxiliary
systems

Feeders
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Traction Substations

Introduction to Traction Substations

Type 1: Alternating Current Supply

This is most common in Railway.
=>» Catenary supply voltage = usually 25kV, sometimes 15kV

=>» Two electrical configurations, depending on the number of phases
in the secondary of the traction transformer:

e 1x25 kV

e 2x25 kV
L-nn-nl Traction
Transformer

Feeder

50kV Overhead Overhead
Line Line
25KV 25kV
P 7 T—
AR  —

=p Energy Flow

Railway Railway

Two types of traction substations, depending on the type of traction

Type 2: Direct Current Supply

It is most common in Urban Transportation.
=>» Catenary supply voltage = 600V- 3.3kV

I Overhead
B Line

3.3kV

0.6kV | &

Railway

Urban Transportation
Comparison of Current Supplies




Comparison of Current Supplies

Depending on the installation, the overhead line is powered with a Direct Current (DC) or Alternating Current (AC) system.

Alternating Current (AC) Direct Current (DC)

Main Application
Mainlines, high-speed lines

Catenary supply voltage
Usually 25kV, sometimes 15kV

Single-phase System (1x25 kV)

Supply
The overhead line is supplied with AC
current with the following configuration:

» Single phase connected to the
overhead line

* Current returns through a return path

Advantages

» Simple configuration. No need of
intermediate transformer stations

* No need of feeder cable

Two-phase System (2x25 kV)

Supply
The overhead line is supplied with AC current with
the following configuration:

» One phase connected to the overhead

» The other phase connected to a feeder
conductor

Phases are 180 degrees out of phase
resulting in voltage up to 50 kV voltage.

Advantages
» Higher energy capacity
» Fewer traction substations needed

(but requires more simple intermediate
transformer stations)

» Reduced electromagnetic interferences

Public

Main Application
Urban transportation: metro, light rail, tramways

Catenary supply voltage
600V- 3.3kV
Supply

The traction system provides DC current to the
overhead line.

The conversion to direct current requires the use of:

Non-linear power electronic components
(rectifiers),

Three-winding voltage transformers
Medium voltage feeder panels
Electric protections specially adapted to this mode

Advantages

Possibility to power a section with two sources
in parallel

Large installed base, making extensions easier
if the rest of the line also uses DC current
Better regulation of motor speed (before the
advent of power electronics)



Traction Substations
EcoStruxure ™ Power for Introduction to Traction Substations

Railway and Urban Transportation

SECTION 1 - Introduction to the Railway . . .
and Urban Transportation Market Main components of the electrical architecture

Type 1: Alternating Current Supply Type 2: Direct Current Supply

1- Overhead Lines Type 1 Substation Type 2 Substation

2- Traction Substations (Majorly used in Railway) (Majorly used in Urban Transportation)
lecCeion It demonstrates an alternating current (AC) It demonstrates direct current (DC) design with a
EcoStnuxure Value Proposition design in a single/two-phase configuration, with PLC-based control system.

an Intelligent Electronic Devices (IEDs)-based

control system.

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities

Applications Overview
Reference Architectures

3- Auxiliary Powers Systems

501 1502

AL SR

501 T50'2 transformers convert
| parameters to the energy
f the traction system

5- eBus Depots

formers: convert
imeters to the energy
the traction system

High Voltage

6- Tunnel Systems
7- Depots and Workshops
8- Control Center

AC Medium Voltage

SECTION 4 - Design Considerations

pmentincluding
supply and cooling

Low / Medium Voltage

SECTION 5 — Customer Stories

quipmentincluding
er supply and cooling

DC Medium Voltage

Direct current equipment: used in
hat use

BIBLIOGRAPHY

Substation, control, protection and metering equipment
d on Intelligent Electronic Devices (IEDs). They!
mainly in Railway applications and
nting IEC61850 industrial standard

Track side
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Equipment Connected Products Architecture Overview X

(R

" TSO* 1 TSO* 2
Traction transformers: convert =y
electrical parameters to the energy = ‘ I“ ___ = — %
input needs of the traction system & il s 5 = >
) L
Traction transformer Protection Control 2
/ Autotransformer relay unit = = o
. *TSO: Transmission
(partner supplied) System Operator
Medium voltage panels: in the case
_of alternating current subgtations, . MV MV
includes feeder panels (single- h = = Switchgear Switchgear
phase or two-phase primary i‘;"t"gq“a“‘y fergfc“"” ucrfi;““" o
distribution type, depending on the S /
power supply mode) PSS S
ﬁ; l e £ MV MV
2 Switchgear Switchgear
Gateways Circuit breakers 3
- / Auxiliary =
Auxiliary power transformer (usually transformer . " -
dry type) —_— -"-\-L- _ 1‘ 2Ly g Auxiliary
| i, ‘ \ L af -l services
& | = SRR (. aest
s
P4 Energy meter UPS Cooling Protection Genset
. . . Uninterruptible i
Low voltage equipment including - | switchBoatd @ s device
switches, power supply and cooling 1
Substation, control, protection and metering equipment o .o ‘ L
: : ; =) disconnector disconnector
based on Intelligent Electronic Devices (IEDs). They =
are used mainly in Railway applications and ©
implementing IEC61850 industrial standard. =
Overhead line

Main Components for Type 1 Altéernating Currént Supply Traction Substations



Equipment Connected Products Architecture Overview X

TSO* 2

TSO* 1

Traction transformers convert

electrical parameters to the energy | e
input needs of the traction system g 22 AC MV AC MV
‘ . Switchgear Switchgear
Tiaction transiotmes Power meter AC protectionrelay  Control unit % ] =
- Autotransformer )
Auxiliary power transformer (usually (partner supplied) S
dry-type) TS o .l E MV AC MV
o itchgear Switchgear
=]
5 eia8 5
Medium voltage panels: in the case ’.AC e Ao Gateway Circuit breaker Protection device E
of direct current substations, it /| swichgear transformer || ___ <
includes incomer panels (three- [ ,l e | =~ i SCIVICes
0 ol e o | L] T
phase primary distribution type) () “ L] . ] Tl 5 F
7 =5 L L - Genset
v Cooling Energy UPS Power quality + UPS
switchboard meter gJ"inte'S'upt“r')e solutions HSOn T
ower Supply] * : Transmission
. . . S (o]
Low voltage equipment including ot
. . (]
switches, power supply and cooling g
B @ C :
L L ‘A' E
s 5 DC MV DC MV
: : ) Rectifier ~ DCMV DC Protection relay Control unit S Switchgear Switchgear
Direct current equipment: used in (Third Party) switchgear (Third party) =
; : Third Part
substations that use direct current o iR o Q
in the catenary power supply. The e A L S e
supply of the rectifier, catenary © | 5 OHL
power supply cabins and direct Substation control system based on B cisco disconnector
current protections must be carried PLCs and used mainly in the Urban x
. : © |
out using partners Transportation context e | Overhead line

Main Components for Type 2 DC Current Supply Traction Substations -



Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway

and Urban Transportation Market

SECTION 2 - How EcoStruxure Power

Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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Traction Substations

EcoStruxure Power Value Proposition

Cloud-based predictive power asset maintenance with
expert recommendation provided by our Schneider
Electric service experts

Consulting Services including network and power quality
audits

Augmented reality guidance for complicated or rarely

Real-time monitoring and control of power system status and
identification of abnormal temperature, insulation faults,
power disturbances, etc.

The Power System Simulation Engine helps train operators
and simulate the effects of switching or maintenance
operations before the actual operation is performed

Protection, control, metering, UPS and other equipment used
in Traction Substations. These are described in more detail in
the following pages

Apps,
analytics,
and services

Edge
Control

Connected
products

Our solution to control and supply energy to traction substations

Ecoa truxure’ , ,
Innovation At Every Level fOI Traction Substations

Cloud-Based Advisor Services for asset management, data integrity
and workforce empowerment with extended reality guidance

EcoStruxure AVEVA EcoStruxure

Power Operation / TraX Power Automation

Power Monitoring Expert Systemiitetionn Simulation Engine System

E

Power quality ~Protection Control
meter relay unit relay
(Third party)

DC protection Gateway

{ mnnnu.{mm =ne= . — r
I ] R
lmﬁM o il ; s - -

Circuit Panel uPs Protection  Power
breaker server device quality
solutions



Traction Substations
EcoS ™ P, fi i
Rg;;w‘;;’;‘;';,eUrb:,‘:’::a,‘;’;po,taﬁon EcoStruxure Power Value Proposition

SECTION 1 - Introduction to the Railway e . . .
and Urban Transportation Market Specific pillars for traction substations

SECTION 25 How EcaStiuxura' Rowsr EcoStruxure Power provides applications to support the challenges of Traction Substations for Railway
Can Support the Railway Industry . . . .
and Urban Transportation, with t[he following pillars: \ \

SECTION 3 - Digital Solutions | ‘

and Services across the Facilities
Reliable
Electrification

1- Overhead Lines

Safety and Comfort Digitalization Decarbonization

2- Traction Substations
Introduction
EcoStruxure Value Proposition
Applications Overview

Reference Architectures

3- Auxiliary Powers Systems

4- Passenger Stations

5- eBus Depots Improve reliability of Enhance safety and comfort in Operate centrally and Reduce energy consumption
6- Tunnel Systems electrical infrastructure passenger stations and tunnels maintain infrastructure efficiently and carbon footprint

MEIec Gzl aDri:it';ti\lI):rtrinoin Continuous Thermal Monitoring Effective Energy Accounting

Capacity Management Guided Procedures Through

7- Depots and Workshops Backup Power Testing

8- Control Center
Circuit Breaker Settings Monitoring

SECTION 4 - Design Considerations

Power Event Analysis Asset Performance

SECTION 5 — Customer Stories

Power Quality Mo ng,
Correction, and Compliance

Advanced Protection and Automation

BIBLIOGRAPHY
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Traction Substations
PG - Our Digital Solutions and Services: Applications Overview

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power

Provide real-time status of the electrical distribution system

Can Support the Railway Industry 2 T ST ol Help identify anomalies and notify the right personnel
SECTION 3 - Digital Solutions Xl‘;::]?:ng and Aggregate onboard alarm data in an easy-to-understand way
and Services across the Facilities g

Take advantage of native integration of intelligent electrical devices

1- Overhead Lines

HEE
2- Traction Substations Reliable Electrification

Introduction i =
Capacity -

Management
Applications Overview -

Visualize real-time or historical power system capacity

>
EcoStruxure Value Proposition = Monitor and trend circuit or equipment loading
>

Provide information for capacity planning

Reference Architectures

[ L]
3- Auxiliary Powers Systems Reliable Electrification

4- Passenger Stations 5 Event =i i = Provide a user-friendly graphical tool to simplify and save time in event analysis
5- eBus Depots Aowler . ven =" @ => Provide an aggregated view of events in the same dashboard
6- Tunnel Systems DRVSIS ' :

= Enable root cause analysis

7- Depots and Workshops

EEE
gacontolcenten Reliable Electrification

SECTION 4 - Design Considerations Power Quality

Monitoring, Correction,
SECTION 5 — Customer Stories and Compliance

= Power Quality Monitoring and Compliance: Monitor persistent steady state and event-
based disturbances to better understand and analyze power quality disturbances

= . = Power Quality Correction: Correct over/under voltages, harmonics, etc.

BIBLIOGRAPHY

EEEm
Reliable Electrification

Help provide protection and fault-tolerant automation schemes

Advanced Protection Help maintain continuity of service in case of outages with an autonomous and fast

and Automation response to events

@ = < > : 4 = Enable various protection schemes to help protect the electrical distribution system
— [ 1]

Life s On ’ Sdé’}ﬁzigﬁf !  mmm Essential mm Recommended m Desirable [N N J e Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqmc/English/BM_ESXP_DG_Power_Quality_Monitoring_And_Compliance_IEC_0001077537.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqc/English/BM_ESXP_DG_Power_Quality_Correction_IEC_0001112996.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/edma/English/BM_ESXP_DG_Elec_Distrib_Monitor_Alarm_IEC_0001021838.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pea/English/BM_ESXP_DG_Power_Event_Analysis_IEC_0001111146.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/cm/English/BM_ESXP_DG_Capacity_Management_IEC_0001098030.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/apa/English/BM_ESXP_DG_Advanced_Protection_And_Automation_IEC_0001116288.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

Traction Substations

Our Digital Solutions and Services: Applications Overview

Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories

BIBLIOGRAPHY
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Safety and Comfort

Continuous Thermal
Monitoring

Monitor the temperature of busbar, cable, transformer, and withdrawable circuit breaker
connections

Help detect poor connections at an early stage
Provide temperature alarming and reporting for fast response

Safety and Comfort

Guided Procedures
Through XR

Use Extended Reality to perform step-by-step guidance

Benefit from “X-ray” vision and virtually overlaid contextual asset and site information,
live data, events and alarms

Take advantage of remote collaboration

Digitalization

Backup Power
Testing

Automatically record key backup power test parameters such as run time, engine
loading, exhaust and engine temperatures

Perform automated backup power test reporting

Digitalization

Circuit Breaker
Settings Monitoring

Compare current circuit breaker settings with commissioned settings
Help detect inappropriate setting modifications periodically
Provide information for capacity planning

Digitalization

Asset Performance

Make asset health visible across the entire system
Streamline inspections using continuous asset health monitoring
Optimize maintenance planning with analytics and expert advice

mmm Essential mm Recommended m Desirable

Click on the blue links to have more information



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
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=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/bpt/English/BM_ESXP_DG_Backup_Power_Testing_IEC_0001108037.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN

Reference Guide Traction Substations

EcoStruxure™ Power for

Reltway and Urban Traneportation Our Digital Solutions and Services: Applications Overview

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

Decarbonization

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Identify areas for possible energy conservation measures:

Effective Energy => Utility Bill Verification: Identify billing errors by comparison with a shadow bill
SECTION 3 - Digital Solutions Accounting

and Services across the Facilities

= Cost Allocation: Allocate energy costs to terminals or departments for accurate billing

= Power Factor correction: Mitigate harmonic effects and power quality issues

1- Overhead Lines

2- Traction Substations
Introduction
EcoStruxure Value Proposition

Applications Overview

Reference Architectures
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories

BIBLIOGRAPHY
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https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ubv/English/BM_ESXP_DG_Utility_Bill_Verification_IEC_0001120291.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pfc/English/BM_ESXP_DG_Power_Factor_Correction_IEC_0001133153.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

Traction Substations
EcoStruxure © Power for Reference Electrical and Digital Architectures

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power Typical electrical architecture Reference digital architecture
(ST SRR U Ry L R Find the Schneider Electric products necessary Find how the products, software
SECTION 3 - Digital Solutions to implement the selected applications. solutions and cloud services are
and Services across the Facilities connected in the digital architecture.
1- Overhead Lines Then find their location in the electrical
2- Traction Substations architecture.

Introduction

Applications Overview

Reference Architectures " l = =3 =

3- Auxiliary Powers Systems

4- Passenger Stations

5- eBus Depots

6- Tunnel Systems

7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories

:'t:-:il ' ;im;_

Type Type 2: Direct Current (DC) Supply
=
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1- Select the applications » 2- Determine the required products » 3- Find the location

TSO*1 TSO* 2

*TSO: Transmission
System Operator

High Voltage

Typical reference numbers for identification

MV MV

Electrical Distribution Monitoring and Alarming cwiich
witchgear

Capacity Management

Power Event Analysis

Power Quality Monitoring, Correction, and Compliance

Advanced Protection and Automation L] L] = [}

MV MV

Switchgear 7

cuit Breaker Settings ori - .

Auxiliary
services

Low / Medium Voltage

OH L
disconnector disconnector

Track side

Overhead line
Typical Electrical Architecture for Traction Substations with AC Current Supply™




1- Select the applications » 2- Determine the required products » 3- Find the location X

=t

Typical reference numbers for identification
Electrical Distribution Monitoring and Alarming
Capacity Management

Power Event Analysis

Power Quality Monitoring, Correction, and Compliance

Advanced Protection and Automation
Continuous Thermal Monitoring
Guided Procedures Through Extended Reality
Backup Power Testing

Circuit Breaker Settings Mo ng

Asset Performance

Effective Energy Accounting

MV 16
hgear

AC Medium Voltage

Auxiliary
services ;

@ Genset
+ UPS

[ - o *TSO: Transmission
System Operator

]

= o
8
5
S 00
£ DC MV DC MV

. = o g Switchgear Switchgear

=
(8]
o

OHL OHL
disconnector disconnector

Overhead line

Track side

Typical Electrical Architectureifor Traction Substations with DC Current Supply :




Apps,
Analytics &
Services

Edge Control

Connected
Products

EcoCare
Membership *

Asset M

Powered by EcoStruxure
digital platform

EcoStruxure

XR Operator
Advisor

TraX
Simulation Engine

EcoStruxure
Power Operation /
Power Monitoring
Expert

Central Operation

AVEVA

System Platform

EcoStruxure
Power Automation
System

Local Operation

MV Switchgears
and Transformers

Public LAN/WAN
Technical LAN
Serial

Wireless —2.4 GHz

|

* Please, contact your Schneider
Electric representative to confirm
the availability of EcoCare
for Electrical Distribution
or EcoStruxure Service Plan
in your country.

W EcoStruxure
Panel Server
N

=

MicOM
C264

PowerLogic MiCOM P132,
P5 (or P3) P438, P632/4
AC application AC application
Control Unit Protection Relays

PowerLogic
T500

Gateway

EcoStruxure
Power Automation
System Gateway

PowerLogic PowerLogic
ION9000 PM8000
Power quality  Power quality
meter meter

‘.&«b

QI

MV/LV Continuous
Thermal Monitoring

Wireless Devices

MV/LV SMD 0& |
5 i
monitoring device Harmony EcoStruxure
ZBRN32 Panel Server
&)  Wireless data
concentrator

BeT

power supply

" o
N e =
MasterPact ComPacT PowerLogic PowerLogic Acti9 EcoStruxure PowerLogic Acti9 Active PowerLogic
MTZ NSX/NSXm PM8000 PM5000 iEM3000 Panel Server PowerTag Protection device TH110, CL110, HeatTag
Circuit Circuit Power quality Power Energy Energy sensors Environmental sensors
breaker breaker meter meter meter
Power Quality Solutions Backup Power
—
L ...
o
- "w; N ke
PowerlLogic PowerLogic PowerlLogic Galaxy
DVR AccuSine PFC VX, VL, VM, VS
Dynamic voltage Power correction Power factor Uninterruptible
restorer system correction system

Reference Digital Architecture for Traction Substations with AC Current Supply



Apps,
Analytics &
Services

Edge Control

Connected
Products

EcoCare
Membership *

Asset M

Powered by EcoStruxure
digital platform

EcoStruxure

XR Operator
Advisor

TraX
Simulation Engine

EcoStruxure
Power Operation /
Power Monitoring
Expert

Central Operation

AVEVA

System Platform

Local Operation

EcoStruxure
Power Automation
System

MV Switchgears
and Transformers

Public LAN/WAN
Technical LAN
Serial

Wireless —2.4 GHz

|

* Please, contact your Schneider
Electric representative to confirm
the availability of EcoCare
for Electrical Distribution
or EcoStruxure Service Plan
in your country.

W EcoStruxure
Panel Server
N

-

3rd party solution
DC application

Modicon PowerLogic MiCOM P132,
M580 P5 (or P3) P438, P632/4
AC application AC application

PowerLogic
T500

Gateway

1 Relays

EcoStruxure
Power Automation
System Gateway

PowerLogic
ION9000

meter

Power quality

PowerLogic
PM8000
Power quality
meter

‘.&«b

QI

MV/LV Continuous
Thermal Monitoring

MV/LV SMD

Wireless Devices

monitoring device

BeT

[T
Or
)
@ .
EcoStruxure
Panel Server

Harmony
ZBRN32
Wireless data
concentrator

power supply

" o
N e =
MasterPact ComPacT PowerLogic PowerLogic Acti9 EcoStruxure PowerLogic Acti9 Active PowerLogic
MTZ NSX/NSXm PM8000 PM5000 iEM3000 Panel Server PowerTag Protection device TH110, CL110, HeatTag
Circuit Circuit Power quality Power Energy Energy sensors Environmental sensors
breaker breaker meter meter meter
Power Quality Solutions Backup Power
—
L ...
o
- "w; N ke
PowerlLogic PowerLogic PowerlLogic Galaxy
DVR AccuSine PFC VX, VL, VM, VS
Dynamic voltage Power correction Power factor Uninterruptible
restorer system correction system

Reference Digital Architecture for Traction Substations with DC Current Supply



Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 - Introduction to the Railway
and Urban Transportation Market

SECTION 2 — How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 — Design Considerations
SECTION 5 — Customer Stories
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SECTION 3

EcoStruxure Power
Digital Solutions and Services
for:

Auxiliary Power Systems

WHY READ
THIS SECTION?

The objective of this section is to:

Introduce

Review

for auxiliary power
systems

Provide




Auxiliary Powers Systems
EeoStruxure T Power for Introduction to Auxiliary Power Systems

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway ..
and Urban Transportation Market What is it?

SECTION 2 — How EcoStruxure Power Auxiliary Power Systems are electrical distribution systems
Can Support the Railway Industry . . . .
incorporated in the railway infrastructure to power loads that O\

SECTION 3 - Digital Solutions require electricity for their operation, such as:
and Services across the Facilities %

——

I E— * Interlocks and other signaling equipment

2- Traction Substations *  Track sensors
3- Auxiliary Powers Systems

| : * Point heaters
ntroduction

EcoStruxure Value Proposition * Telecommunications equipment
Applications Overview

+ Other technical buildings

Reference Architectures

4- Passenger Stations . . o . .
? They are particularly used in areas where it is not possible to find

5- eBus Depots L.
a regular supply of electricity.

6- Tunnel Systems

1= Bepots and Workshops = 25% of the total energy of the railway system is consumed by

8- Control Center .
auxnlary power systems.

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories

BIBLIOGRAPHY
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Reference Guide Auxiliary Powers Systems

EcoStruxure™ Power for

R - Introduction to Auxiliary Power Systems

SECTION 1 — Introduction to the Railway .
and Urban Transportation Market How does it work?

SECTION 2 — How EcoStruxure Power Many railway consumers are highly critical about the operations and safety of their infrastructure: the reliability of their
Can Support the Railway Industry .

power supply must be optimum.
SECTION 3 - Digital Solutions
and Services across the Facilities Power distribution loops, connected with two different sources, are used to improve availability of electrical energy.
1- Overhead Lines
2- Traction Substations

3- Auxiliary Powers Systems

Principal Supply
Points (PSP)

Introduction
EcoStruxure Value Proposition

Applications Overview
Reference Architectures
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations

Functional Supply
Points (FSP)

SECTION 5 — Customer Stories

BIBLIOGRAPHY
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Reference Guide Auxiliary Powers Systems

EcoStruxure™ Power for

Reltway and Urban Traneportation Introduction to Auxiliary Power Systems

SECTION 1 - Introduction to the Railway . . . .
and Urban Transportation Market Main components of the electrical architecture solution

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Connected Products Architecture Overview
SECTION 3 - Digital Solutions

and Services across the Facilities . p s Utility 1 Utility 2
Medium voltage cabinets, usually . " &
1- Overhead Lines three-phase secondary distribution -@® i E
) ) cabinets - , 3
2- Traction Substations MV switchgear & 2
) ) £
3- Auxiliary Powers Systems © . LTI el B 2
. Q
Introduction 5 // MV @ =
= Value P " Auxiliary power transformer (usually o
coStruxure Value Proposition dry type) e ] - -
Applications Overview ‘ & | | B' 4
¥ 21 @
Reference Architectures +] I g
4- Passenger Stations Control, protection and o ‘ Circuit breaker Power qualitymeter  Power quality solutions E
5- eBus Depots measurement equipment LV switchboard - §
6- Tunnel Systems
. Control unit ATS (Automatic Transfer Switch)
7- Depots and Workshops
8- Control Cent Low voltage equipment including
a=ONIOT L CTIve switches, power supply and cooling
SECTION 4 — Design Considerations LV
1 c Switchboard
) ] Circuit Protection Energy 2
SECTION 5 — Customer Stories breaker device meter 3
= Non-critical
LV switchboard - - ® services
BIBLIOGRAPHY {Inalcliniaton) | = Auwiliay  Control
o £ services room
Insulation w

monitoring device (Uninteruptible Pover Supply

=K <X>
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Medium voltage cabinets, usually

three-phase secondary distribution
cabinets

Auxiliary power transformer (usually
dry type)

Control, protection and
measurement equipment

Low voltage equipment including
switches, power supply and cooling

Equipment Connected Products Architecture Overview X

ST

Control unit

ATS (Automatic Transfer Switch)

ol Utility 1 Utility 2
s i
-@® o
' 8
— =
MV switchgear >° ,MV e MV
. £ Switchgear Switchgear
RTU Protection Power quality Local S
’ (Remote terminal unit) relay meter HMI -_E
/ : [}
MV transformer ,. &
% - Main LV
<)) Switchboard
B ©
=
Circuit breaker Power quality meter Power quality solutions g
o~ ;
o
-l

Protection
device

Circuit
breaker

LV switchboard |
(final distribution)

Insulation
monitoring device

Energy
meter
-l- -f‘-
[}
UPS

(Uninterruptible Power Supply)

Final distribution

LV
Switchboard

Non-critical
services

Auxiliary
services

Switchboard

=
'

Critical
Control ;
services
Control
room

~Main Components of the Electrical Architecture for Auxiliary Power Systems



Reference Guide

EcoStruxure™ Power for

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway

and Urban Transportation Market

SECTION 2 - How EcoStruxure Power

Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
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Auxiliary Powers Systems

EcoStruxure Power Value Proposition

Cloud-based predictive power asset maintenance with
expert recommendation provided by our Schneider
Electric service experts

Consulting services including network and power quality
audits

Augmented reality guidance for complicated or rarely
performed procedures

Real-time monitoring and control of power system status
and identification of abnormal temperature, insulation
faults, power disturbances, etc.

The Power System Simulation Engine helps train
operators and simulate the effects of switching or
maintenance operations before the actual operation is
performed.

Protection, control, metering, UPS and other equipment used
in Auxiliary Power Systems. These are described in more
detail in the following pages

Apps,
analytics,

and services

Edge
Control

Connected
products

Our solution to control and supply energy to auxiliary power systems

Ecoa truxure N
Innovation At Every Level TOr AUXIlIary Power SyStemS

Cloud-Based Advisor Services for asset management, data integrity and
workforce empowerment with extended reality guidance

EcoStruxure AVEVA

Power Operation /
Power Monitoring Expert

B B

Power Protection Remote Circuit Insulation
quality relay terminal breaker monitoring
meter unit device

i _
< i T
{M | |
i J N &

Automatic Panel Power
transfer server quality
switch solutions

System Platform



Auxiliary Powers Systems
B e Tt EcoStruxure Power Value Proposition

Railway and Urban Transportation

SECTION 1 - Introduction to the Railway e . .
and Urban Transportation Market Specific pillars for auxiliary power systems

SECTION 2 — How EcoStruxure Power EcoStruxure Power provides applications to support the challenges of auxiliary power systems for Railway

Can Support the Railway Industr . . . .
s Y Y and Urban Transportation with the following pillars: \ ‘
SECTION 3 - Digital Solutions | | ‘

and Services across the Facilities

Reliable
Electrification

1- Overhead Lines

Safety and Comfort Digitalization Decarbonization

2- Traction Substations
3- Auxiliary Powers Systems
Introduction

EcoStruxure Value Proposition

Applications Overview

Reference Architectures

4- Passenger Stations

5- eBus Depots Improve reliability of Enhance safety and comfort in Operate centrally and Reduce energy consumption
6- Tunnel Systems electrical infrastructure passenger stations and tunnels maintain infrastructure efficiently and carbon footprint

MEIec cal aDri:jt';‘i\?:rtri“"i" Continuous Thermal Monitoring Effective Energy Accounting
Guided Procedures Through Basic Energy Awareness

7- Depots and Workshops Backup Power Testing

8- Control Center
Circuit Breaker Settings Monitoring
SECTION 4 - Design Considerations

Asset Performance

Capacity Management Extended Reality

Power Event Analysis

Advanced Energy Performance
Energy and Environmental
Compliance

SECTION 5 — Customer Stories

Power Quality Mo
Correction, and Comp

Power Source and Load Control

BIBLIOGRAPHY
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Auxiliary Powers Systems

Our Digital Solutions and Services: Applications Overview

Reliable Electrification

Electrical Distribution
Monitoring and

Provide real-time status of the electrical distribution system
Help identify anomalies and notify the right personnel
Aggregate onboard alarm data in an easy-to-understand way

Alarming
— Take advantage of native integration of intelligent electrical devices
. o= => Visualize real-time or historical power system capacity
Capacity o= . - . )
Monitor and trend circuit or equipment loading
Management

Provide information for capacity planning

m
Reliable Electrification

Power Event
Analysis

Provide a user-friendly graphical tool to simplify and save time in event analysis
Provide an aggregated view of events in the same dashboard
Enable root cause analysis

(111
Reliable Electrification

Power Quality

and Compliance

Monitoring, Correction,

Power Quality Monitoring and Compliance: Monitor persistent steady state and event-
based disturbances to better understand and analyze power quality disturbances

Power Quality Correction: Correct over/under voltages, harmonics, etc.

EEE
Reliable Electrification

Power Source
and Load Control

Help isolate faults with relay automation and circuit breaker coordination
Help preserve critical loads by automatically transferring to alternate power
Help restore power quickly

Get real-time visibility, automation and control of the entire electrical infrastructure

mmm Essential

mm Recommended m Desirable

Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqmc/English/BM_ESXP_DG_Power_Quality_Monitoring_And_Compliance_IEC_0001077537.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqc/English/BM_ESXP_DG_Power_Quality_Correction_IEC_0001112996.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/edma/English/BM_ESXP_DG_Elec_Distrib_Monitor_Alarm_IEC_0001021838.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pea/English/BM_ESXP_DG_Power_Event_Analysis_IEC_0001111146.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/cm/English/BM_ESXP_DG_Capacity_Management_IEC_0001098030.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pslc/English/BM_ESXP_DG_Power_Source_And_Load_Control_IEC_0001115888.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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Safety and Comfort

Continuous Thermal
Monitoring

Monitor the temperature of busbar, cable, transformer, and withdrawable circuit breaker
connections

Help detect poor connections at an early stage
Provide temperature alarming and reporting for fast response

Safety and Comfort

Guided Procedures
Through XR

Use Extended Reality to perform step-by-step guidance

= Benefit from “X-ray” vision and virtually overlaid contextual asset and site information,

live data, events and alarms
Take advantage of remote collaboration

Digitalization

Backup Power
Testing

Automatically record key backup power test parameters such as run time, engine
loading, exhaust and engine temperatures

Perform automated backup power test reporting

Digitalization

Circuit Breaker
Settings Monitoring

Compare current circuit breaker settings with commissioned settings
Help detect inappropriate setting modifications periodically
Provide information for capacity planning

Digitalization

Asset Performance

Make asset health visible across the entire system
Streamline inspections using continuous asset health monitoring
Optimize maintenance planning with analytics and expert advice

mmm Essential mm Recommended m Desirable

Click on the blue links to have more information



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
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=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/bpt/English/BM_ESXP_DG_Backup_Power_Testing_IEC_0001108037.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
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Auxiliary Powers

Systems

Our Digital Solutions and Services: Applications Overview

Accounting

Decarbonization
Schpeider Moty

e

Effective Energy

Identify areas for possible energy conservation measures:

>
>
>

Utility Bill Verification: Identify billing errors by comparison with a shadow bill

Cost Allocation: Allocate energy costs to terminals or departments for accurate billing
Power Factor correction: Mitigate harmonic effects and power quality issues

Awareness

Decarbonization

Basic Energy

Energy Monitoring: Increase awareness of energy usage by creating easy-to-
understand graphical dashboards and reports from data

Cost Allocation: Identify "quick-win" opportunities for energy savings

Decarbonization

Advanced Energy
Performance

Energy Performance: Normalize energy data (e.g. with respect to building area) to give
context. Analyze energy performance in context using KPIs

Energy Benchmarking: Compare energy usage with respect to other comparable facilities
Energy Modeling and Verification: Model the energy usage versus energy drivers

Decarbonization

Energy and Qlﬂ \eais

Enwro_nmental =

Compliance | —
[ 1]

Energy Efficiency Compliance: Report effectively about local/global energy and
environmental building code compliance

Greenhouse Gas Reporting: Track and report emissions effectively to help cut carbon
emissions

mmm Essential

mm Recommended m Desirable

e [ N N ] Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ubv/English/BM_ESXP_DG_Utility_Bill_Verification_IEC_0001120291.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pfc/English/BM_ESXP_DG_Power_Factor_Correction_IEC_0001133153.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/em/English/BM_ESXP_DG_Energy_Monitoring_IEC_0001079437.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eec/English/BM_ESXP_DG_Energy_Efficiency_Compliance_IEC_0001137752.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ggr/English/BM_ESXP_DG_Greenhouse_Gas_Reporting_IEC_0001137751.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ep/English/BM_ESXP_DG_Energy_Performance_IEC_0001148919.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eb/English/BM_ESXP_DG_Energy_Benchmarking_IEC_0001125718.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/emv/English/BM_ESXP_DG_Energy_Modeling_And_Verification_IEC_0001130766.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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Auxiliary Powers Systems

Reference Electrical and Digital Architectures

Typical electrical architecture

Find the Schneider Electric products necessary
to implement the selected applications.

Then find their location in the electrical
architecture.

1- Select the appiications [ 2- Determine the required products ] 3- Find the location

ity 1 uity2

Control

] 0000000

Reference digital architecture

Find how the products, software
solutions and cloud services are
connected in the digital architecture.




1- Select the applications

[ lity Mo ring, Correction, and

g
Power Source and Load Control

i id

Advanced Mi
Energy and Environmental Compliance

"

2- Determine the required products

g

3- Find the location

Medium Voltage

Utility 1 Utility 2

16
Switchgear

16

Low Voltage

Final distribution

Switchboard Switchboard
Non-critical Critical
. Control ;
services services
Auxiliary Control
services room

0000000

Typical E/éctrical Architecture for Auxiliary Power Systems ‘



Apps,
Analytics &
Services

Edge Control

Connected
Products

EcoCare
Membership *

Asset Manag t

Powered by EcoStruxure
digital platform

EcoStruxure

XR Operator
Advisor

TraX

Simulation Engine

EcoStruxure
Power Operation / AVEVA
Power Monitoring System Platform

Expert

Central Operation

MV Switchgears
and Transformers

= Public LAN/WAN
——— Technical LAN
—— Serial

<))  Wireless —2.4 GHz

* Please, contact your Schneider
Electric representative to confirm
the availability of EcoCare
for Electrical Distribution
or EcoStruxure Service Plan
in your country.

W EcoStruxure
Panel Server
N

PowerLogic

MV/LV Continuous
Thermal Monitoring

Modicon PowerLogic MiCOM P132, PowerLogic PowerLogic
T300 M580 P5 (or P3) P438, P632/4 ION9000 PM8000
RTU AC application AC application Power quality  Power quality
meter meter
Protection Relays [T
MV/LV SMD 0& 2
5 <
C(b | Wireless Devices monitoring device Harmony EcoStruxure
& N ZBRN32 Panel Server
Y Wireless data
QI ﬁ concentrator
: , | o
TransferPacT MasterPact ComPacT PowerLogic PowerLogic Acti9 EcoStruxure PowerLogic Acti9 Active PowerLogic
Automatic MTZ NSX/NSXm PM8000 PM5000 iEM3000 Panel Server PowerTag Protection device TH110, CL110, HeatTag
transfer Circuit Circuit Power quality Power Energy Energy sensors Environmental sensors
switch breaker breaker meter meter meter
Power Quality Solutions Backup Power
—
- L] -
= i
|
152
25
4 }14
"’"'--,.,J‘/ el o \ .
PowerlLogic PowerLogic PowerlLogic Galaxy Easy
DVR AccuSine PFC VX,VL,VM,VS  UPS 38
Dynamic voltage Power correction Power factor Uninterruptible  Uninterruptible
restorer system correction system power supply power supply

Reference Digital Architecture for Auxiliary Power Systems
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SECTION 3

EcoStruxure Power
Digital Solutions and Services
for:

Passenger Stations

WHY READ
THIS SECTION?

The objective of this section is to:
Introduce

Review

for passenger
stations

Provide




Reference Guide Passenger Stations

™ " .
PG - Introduction to Passenger Stations
and Urban Transportation Warket | IRACEEAI%
SEGTION 25 How EcoStiuxura Powsr A passenger station is a railway or urban it
Can Support the Railway Industry transportation facility where trains stop to load il %
SECTION 3 - Digital Solutions or unload passengers, freight or both. H— % I
and Services across the Facilities pEEN ‘ E B 7} T ‘
1- Overhead Lines The stations themselves may be at ground H — m
2- Traction Substations level, underground, or elevated. Connections
3- Auxiliary Powers Systems may be available to intersecting rail lines or g {NEE i 1/8Sii (SSwA FENEE] ENSNNY ARREE )", L AL
4- Passenger Stations other transport modes such as buses, trams, _ - e | Johed,
ftiesuction or other rapid transit systems. - o
EcoStruxure Value Proposition i
Applications Overview =48 = S =
Reference Architectures f - e 1/ =" -
5- eBus Depots - = “\\\ -
6- Tunnel Systems — - : =
7- Depots and Workshops S
8- Control Center N :
-

SECTION 4 - Customer Considerations | L)
SECTION 5 — Customer Stories
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Passenger Stations
PG - Introduction to Passenger Stations

SECTION 1 — Introduction to the Railway .
and Urban Transportation Market How does it work? (1/2)

SECTION 2 — How EcoStruxure Power It generally consists of a set of tracks flanked by passenger platforms.

Can Support the Railway Industr . - .

PP Y Y Usually, it also accommodates buildings for services.
SECTION 3 - Digital Solutions
and Services across the Facilities

For stations with a single-track line, a passing
loop is usually provided to facilitate traffic
movements.

1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems

4- Passenger Stations
Introduction

EcoStruxure Value Proposition
Applications Overview
Reference Architectures
5- eBus Depots
6- Tunnel Systems
The station building
provides ancillary
services as ticket
sales, waiting
rooms and the
baggage/freight
service.

7- Depots and Workshops
8- Control Center

SECTION 4 - Customer Considerations

SECTION 5 — Customer Stories
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Passenger Stations
PG - Introduction to Passenger Stations

SECTION 1 — Introduction to the Railway .
and Urban Transportation Market How does it work? (2/2)

SECTION 2 — How EcoStruxure Power A typical railway station consists of multiple technical systems that work in coordination in order to fulfill

Can Support the Railway Industr . .
PP Y Y the operational plan. These include:
SECTION 3 - Digital Solutions

and Services across the Facilities
2- Traction Substations |4 ))) E__I_l ((T)) S@ m {%
3- Auxiliary Powers Systems | [ | | | | | | |

\ y' \ y/ \ \ y/ \ \ y/

4- Passenger Stations

Introduction Public Passenger Telecom Ventilation CCTV*/ Fire Detection
Announcement Information System Surveillance

EcoStruxure Value Proposition
Applications Overview
Reference Architectures

5- eBus Depots

6- Tunnel Systems

7- Depots and Workshops

8- Control Center

Power Supply Access Control Escalator Elevator
SECTION 4 — Customer Considerations

SECTION 5 — Customer Stories

BIBLIOGRAPHY

HVAC** Drainage Lighting Emergency
Trip System
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* Closed Circuit Television
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Passenger Stations

Introduction to Passenger Stations

Main components of the electrical architecture

Medium voltage equipment:

including medium voltage panels
and distribution transformers

Low voltage equipment: including
low voltage panels (for primary and
final distribution) with circuit
breakers, power meters, active
filters, capacitor banks, UPSs and
cooling systems

Electric supervision and control:
including control units, protection
units, metering units as well as data

concentrators for communication
with the Control Center

Electromechanical control
equipment: including PLCs and
building controllers (depending on
the automation paradigm followed:
building for Railway or industrial
facility for Urban Transportation)

Equipment Connected Products Architecture Overview

3 Utility 1 Utility 2
—— ] ]
Power quality j Protection - Local =
~. _ ﬁ meter = rclay HMI 2
L8 £
MV r =TT 2
My RTU —:"‘ﬂ Control 5
switchgear Transformer (Remote Terminal Urit) uf’ H unit g
oy
S = g,
 Eem@ Nl mw
=0A e EH - o
g >
v iPMCC Circuit  Control Power quality Power quality AATIS ; z
switchboard breaker  unit meter solutions (T':"‘;"':‘Scmm 3
==
l 5
g IL 2 Y UPS +
| . = p— 1 Switchboard Genset
Circuit Energy Protection Cooling =
breaker meter device B
v a e v
- n-critical it
switchboard SRS < Seiihe Control G ‘Ca‘
(final distribution) I Ups Ve = SEIvees SonEes
LIRS Uninteruptibie Power Supply) (Variabie Spasd Drive) -
©
= L
- = S
Plant controller Room controller g Ventilation
Building o = Lighting
Automation ﬁ =
r [
Cem . W
- =
Control unit RIO drop Safety o
(Remota InputOuputdrop)  control unit o




Medium voltage equipment:

including medium voltage panels
and distribution transformers

Low voltage equipment: including
low voltage panels (for primary and
final distribution) with circuit
breakers, power meters, active
filters, capacitor banks, UPSs and
cooling systems

Electric supervision and control:
including control units, protection
units, metering units as well as data
concentrators for communication
with the Control Center

Electromechanical control
equipment: including PLCs and
building controllers (depending on
the automation paradigm followed:

building for Railway or industrial
facility for Urban Transportation)

!

Equipment Connected Products Architecture Overview X

) Utility 1 Utility 2

. o
N — 1 p— . m
_ L ﬂ Power quality i Protection - Local =

’ ; h meter i relay HMI g MV MV
L

LuS : g Switchgear Switchgear
mv MV RTU Control b+
switchgear Transformer (Remote Terminal Unit) unit §
e

—1iE] =5 . = Q

mj = — ! | s o :

‘:“ﬁ - Bl - 8 Main LV 3
Ji=ln/s s i ¢ L S Switchboard board
LV iPMCC Circuit antrol Power quality Powgr quality ﬁ-ﬁmaﬁc 2
switchboard breaker unit meter solutions i 3

B

ol = LV UPS +
et | 2 Switchboard Genset
Circuit Energy Protection Cooling i E

! breaker meter device ]

=)

g Non-critical iti
switchboard | g ger\c,:ictgg Control s(él;lvigzls
(final distribution) -

UPS VSD L

Building
Automation

| I‘.‘ .itt

Control unit

Plant controller

RIO drop

(Remote Input/Output drop)

(Uninterruptible Power Supply) (Variable Speed Drive)

- o

Room controller

Safety
control unit

Electrical & Mechanical

Ventilation

Main Components of the Electrical Architecture for Passenger Stations
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Passenger Stations

EcoStruxure Power Value Proposition

Our solution to control and supply energy to passenger stations

EcodZ truxure’ _
Innovation At Every Level fOr Passenger Stations

Cloud-based predictive power asset

maintenance with expert recommendation provided
by our Schneider Electric service experts

Consulting services including network and power
quality audits

Augmented reality guidance for complicated or rarely
performed procedures

Apps,
analytics,

Edge
Control
Edge Control for all systems such as elevators,
escalators, lighting, HVAC, drainage, ventilation, etc.
These systems can be:
+ Option 1: centrally controlled (from the Control
Center) using Supervisory Control and Data
Acquisition (SCADA)
» Option 2: locally controlled using onsite HMIs or
mobile apps
A software interface is used to exchange the control
perimeter between the local passenger station and the Connected
Control Center. products

Protection, control, metering, UPS and other equipment
used in passenger stations. These are described in more
detail in the following pages

and services

Cloud-Based Advisor Services for asset management, data integrity and
workforce empowerment with extended reality guidance

EcoStruxure AVEVA EcoStruxure

Power Operation / Building
Power Monitoring System Platform Operation
Expert

[
IIIIII R

Protection ~ Power Remote Energy  Local Panel
relay quality meter terminal unit meter HMI server

. L

Automatic Circuit Protection U Power quality
transfer switch ~ breaker device solutions

Control RIO VSD  Automation Cooling
unit drop control unit Server



Passenger Stations
EcoS: ™ P f i
Rg;;w‘;;";‘:;Urb:;’::a,‘:;pmﬁon EcoStruxure Power Value Proposition

SECTION 1 - Introduction to the Railway e . .
and Urban Transportation Market Specific pillars for passenger stations

SECTION 25 How EcaStiuxura' Rowsr EcoStruxure Power provides applications to support the challenges of Passenger Stations for Railway
Can Support the Railway Industry . . . .
and Urban Transportation, with t[he following pillars: \ \

SECTION 3 - Digital Solutions | ‘

and Services across the Facilities
Reliable
Electrification

1- Overhead Lines

Safety and Comfort Digitalization Decarbonization

2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations

Introduction

EcoStruxure Value Proposition

Applications Overview

Reference Architectures

5- eBus Depots Improve reliability of Enhance safety and comfort in Operate centrally and Reduce energy consumption
6- Tunnel Systems electrical infrastructure passenger stations and tunnels maintain infrastructure efficiently and carbon footprint

MEIec Gzl aDri:jt';?:rtri“"i" Continuous Thermal Monitoring

Capacity Management Guided Procedures Through

7- Depots and Workshops
P P Backup Power Testing Effective Energy Accounting

8- Control Center

Circuit Breaker Settings Monitoring Basic Energy Awareness

SECTION 4 - Design Considerations

Power Event Analysis Asset Performance Advanced Energy Performance

SECTION 5 — Customer Stories

Power Quality Mo
Correction, and Comp

Power Source and Load Control

Advanced Microgrid

BIBLIOGRAPHY

Energy and Environmental
Comp! e

g Automation

o) © @ ©
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Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories

BIBLIOGRAPHY
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Passenger Stations

Our Digital Solutions and Services: Applications Overview

Reliable Electrification

Electrical Distribution
Monitoring and

Provide real-time status of the electrical distribution system
Help identify anomalies and notify the right personnel
Aggregate onboard alarm data in an easy-to-understand way

Alarming
— Take advantage of native integration of intelligent electrical devices
. o= => Visualize real-time or historical power system capacity
Capacity o= . - . )
Monitor and trend circuit or equipment loading
Management

Provide information for capacity planning

EEE
Reliable Electrification

Power Event
Analysis

Provide a user-friendly graphical tool to simplify and save time in event analysis
Provide an aggregated view of events in the same dashboard
Enable root cause analysis

(111
Reliable Electrification

Power Quality

and Compliance

Monitoring, Correction,

Power Quality Monitoring and Compliance: Monitor persistent steady state and event-
based disturbances to better understand and analyze power quality disturbances

Power Quality Correction: Correct over/under voltages, harmonics, etc.

EEE
Reliable Electrification

Power Source
and Load Control

Help isolate faults with relay automation and circuit breaker coordination
Help preserve critical loads by automatically transferring to alternate power
Help restore power quickly

Get real-time visibility, automation and control of the entire electrical infrastructure

mmm Essential

mm Recommended m Desirable

o000 e Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqmc/English/BM_ESXP_DG_Power_Quality_Monitoring_And_Compliance_IEC_0001077537.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqc/English/BM_ESXP_DG_Power_Quality_Correction_IEC_0001112996.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/edma/English/BM_ESXP_DG_Elec_Distrib_Monitor_Alarm_IEC_0001021838.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pea/English/BM_ESXP_DG_Power_Event_Analysis_IEC_0001111146.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/cm/English/BM_ESXP_DG_Capacity_Management_IEC_0001098030.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pslc/English/BM_ESXP_DG_Power_Source_And_Load_Control_IEC_0001115888.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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Passenger Stations

Our Digital Solutions and Services: Applications Overview

Safety and Comfort

Continuous Thermal
Monitoring

Monitor the temperature of busbar, cable, transformer, and withdrawable circuit breaker
connections

Help detect poor connections at an early stage
Provide temperature alarming and reporting for fast response

Safety and Comfort

Guided Procedures
Through XR

Use Extended Reality to perform step-by-step guidance

= Benefit from “X-ray” vision and virtually overlaid contextual asset and site information,

live data, events and alarms
Take advantage of remote collaboration

Digitalization

Backup Power
Testing

Automatically record key backup power test parameters such as run time, engine
loading, exhaust and engine temperatures

Perform automated backup power test reporting

Digitalization

Circuit Breaker
Settings Monitoring

Compare current circuit breaker settings with commissioned settings
Help detect inappropriate setting modifications periodically
Provide information for capacity planning

Digitalization

Asset Performance

Make asset health visible across the entire system
Streamline inspections using continuous asset health monitoring
Optimize maintenance planning with analytics and expert advice

mmm Essential mm Recommended m Desirable

e [N N J e Click on the blue links to have more information



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
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=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/bpt/English/BM_ESXP_DG_Backup_Power_Testing_IEC_0001108037.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN

Passenger Stations
PG - Our Digital Solutions and Services: Applications Overview

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

Decarbonization

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Identify areas for possible energy conservation measures:

Sclyjpider

Effective Energy => Utility Bill Verification: Identify billing errors by comparison with a shadow bill
SECTION 3 - Digital Solutions Accounting

and Services across the Facilities

= Cost Allocation: Allocate energy costs to terminals or departments for accurate billing
= Power Factor correction: Mitigate harmonic effects and power quality issues

1- Overhead Lines

2- Traction Substations Decabonization

3- Auxiliary Powers Systems = Energy Monitoring: Increase awareness of energy usage by creating easy-to-

understand graphical dashboards and reports from data
= Cost Allocation: Identify "quick-win" opportunities for energy savings

Basic Energy

4- Passenger Stations
Awareness

Introduction

EcoStruxure Value Proposition um

Decarbonization

Applications Overview

= Energy Performance: Normalize energy data (e.g. with respect to building area) to give

Reference Architectures

5- eBus Depots Advanced Energy context. Analyze energy performance in context using KPIs
6- Tunnel Systems Performance = Energy Benchmarking: Compare energy usage with respect to other comparable facilities
7- Depots and Workshops _ = Enerqy Modeling and Verification: Model the energy usage versus energy drivers

8- Control Center

Decarbonization

SECTION 4 - Design Considerations = Enhance power system reliability, despite grid instability often resulting from powerful

Advanced storms and grid unavailability
SECTION 5 — Customer Stories Microgrid = Reduce carbon emissions and optimize cost efficiency by leveraging Distributed Energy
Resources (DERs)
um

BIBLIOGRAPHY

Decarbonization

= Enerqy Efficiency Compliance: Report effectively about local/global energy and

Energy and

Envirgoynmental environmental building code compliance

Compliance 3 = Greenhouse Gas Reporting: Track and report emissions effectively to help cut carbon
@ = < > . emissions

Life s On ’ Sdé’}ﬁzigﬁf !  mmm Essential mm Recommended m Desirable e [ X XN ) e Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ubv/English/BM_ESXP_DG_Utility_Bill_Verification_IEC_0001120291.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pfc/English/BM_ESXP_DG_Power_Factor_Correction_IEC_0001133153.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/em/English/BM_ESXP_DG_Energy_Monitoring_IEC_0001079437.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eec/English/BM_ESXP_DG_Energy_Efficiency_Compliance_IEC_0001137752.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ggr/English/BM_ESXP_DG_Greenhouse_Gas_Reporting_IEC_0001137751.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/mg/English/BM_ESXP_DG_Microgrid_IEC_0001122076.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ep/English/BM_ESXP_DG_Energy_Performance_IEC_0001148919.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eb/English/BM_ESXP_DG_Energy_Benchmarking_IEC_0001125718.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/emv/English/BM_ESXP_DG_Energy_Modeling_And_Verification_IEC_0001130766.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

Passenger Stations
PG - Our Digital Solutions and Services: Applications Overview

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

Decarbonization

SECTION 2 - How EcoStruxure Power

Can Support the Railway Industry Buildi = Monitor and control the electromechanical systems present in the passenger station
uilding - )
SECTION 3 - Digital Solutions Automation = Automate processes within the passenger station
and Services across the Facilities = Implement operational and emergency scenarios
L L]

1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems
4- Passenger Stations

Introduction

EcoStruxure Value Proposition
Applications Overview
Reference Architectures

5- eBus Depots

6- Tunnel Systems

7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories

BIBLIOGRAPHY

=K <X>

Life s On ’ SC%’}iigﬁf '  mmm Essential mm Recommended m Desirable e o000




Passenger Stations
EcoStruxure © Power for Reference Electrical and Digital Architectures

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway

and Urban Transportation Market . . . . o .

SECTION 2 - How EcoStruxure Power Typical electrical architecture Typical digital architecture

(ST SRR U Ry L R Find the Schneider Electric products necessary Find how the products, software

SECTION 3 - Digital Solutions to implement the selected applications. solutions and cloud services are

ARASEIVICES SETosS e Racilities _ _ o _ connected in the digital architecture.

1- Overhead Lines Then find their location in the electrical

2- Traction Substations architecture.

3- Auxiliary Powers Systems

4- Passenger Stations Railway Railway and Urban Transportation
Introduction

EcoStruxure Value Proposition

Applications Overview

Reference Architectures
5- eBus Depots

6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories

BIBLIOGRAPHY
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3- Find the location XX

1- Select the applications » 2- Determine the required products

Utility 1 Utility 2

Medium Voltage g

Typical reference numbers for identification
Electrical Distribution Monitoring and Alarming
Switchboard

Capacity Management

Power Event Analysis

Power Quality Monitoring, Correction, and Compliance

Low Voltage

Power Source and Load Control

UPS +
Switchboard Genset

Continuous Thermal Monitoring
Guided Procedures Through Extended Reality
Backup Power Testing

Critical
services

Non-critical
services

0000000

Control

Final Distribution

Basic Energy Awareness
Adh

Drainage

Energy and Environmental Compliance
Building Automation

Electrical & Mechanical

; 00000

Typical Electrical Architecture for Passenger Stations (Railway) i



3- Find the location XX

Utility 1 Utility 2

1- Select the applications » 2- Determine the required products

@

Typical reference numbers for identification

MV
Switchgear

16

Medium Voltage g

Electrical Distribution Monitoring and Alarming

5 Switchboard

Capacity Management

Power Event Analysis

Low Voltage

Power Quality Monitoring, Correction, and Compliance

Power Source and Load Control

UPS +
Switchboard Genset

Continuous Thermal Monitoring - L] - [
Guided Procedures Through Extended Reality L - - L] - L - L] - - L] - L] - L] - - L] -
Backup Power Testing L] - L] L] -

Non-critical Critical

Control

Final Distribution

S E services services
- - - - - - - - - - - ‘ e m e @ m@ @
= 2O - = Ventilation

Drainage

Building Automation L]

Electrical & Mechanical

; 00000

Typical Electrical Architecture for Passenger Stations (Urban Transportation) i



Apps,
Analytics &
Services

Edge Control

Connected
Products

EcoCare
Membership *

Asset Manag t

Powered by EcoStruxure
digital platform

EcoStruxure

XR Operator
Advisor

EcoStruxure

Building
Advisor

TraX

Simulation Engine

EcoStruxure
Power Operation /
Power Monitoring
Expert

AVEVA
System Platform

Central Operation

EcoStruxure
Building Operation

MV Switchgears
and Transformers

= Public LAN/WAN
——— Technical LAN
—— Serial

<))  Wireless —2.4 GHz

* Please, contact your Schneider
Electric representative to confirm
the availability of EcoCare
for Electrical Distribution
or EcoStruxure Service Plan
in your country.

W EcoStruxure
Panel Server
N

PowerLogic Modicon
T300 M580
RTU

-~ Control Unit

PowerLogic
P5 (or P3)
AC application

Pr ion Relays

PowerLogic PowerLogic
ION9000 PM8000
Power quality  Power quality
meter meter

MV/LV Continuous
Thermal Monitoring

MV/LV SMD

s

QI

Wireless Devices

monitoring device

BeT

[T
Or
)
Qg
EcoStruxure
Panel Server

Harmony
ZBRN32
Wireless data
concentrator

"
N e =
AsCO TransferPacT MasterPact ComPacT PowerLogic PowerLogic Acti9 EcoStruxure PowerLogic Acti9 Active PowerLogic
7000 PTS Automatic MTZ NSX/NSXm PM8000 PM5000 iEM3000 Panel Server PowerTag Protection device TH110, CL110, HeatTag
Power transfer transfer Circuit Circuit Power quality Power Energy Energy sensors Environmental sensors
switch switch breaker breaker meter meter meter
Power Quality Solutions Backup Power Process or Building Automation Motors
—
y- ] -
= i
|
152
25
4 }X#
"""'wl‘/ e S x,"‘q
PowerlLogic PowerLogic PowerlLogic Galaxy Easy Spacelogic Modicon Altivar Motor
DVR AccuSine PFC VX,VL,VM,VS  UPS 3S Automation Server  M580 (or M340) Variable
Dynamic voltage Power correction Power factor i i Uni il Controller speed drive
restorer system correction system power supply power supply (Urban transportation)

Reference Digital Architecture for Passenger Stations (Railway and Urban Transportation)



Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 - Introduction to the Railway
and Urban Transportation Market

SECTION 2 — How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 — Design Considerations
SECTION 5 — Customer Stories
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SECTION 3

EcoStruxure Power
Digital Solutions and Services
for:

eBus Depots

WHY READ
THIS SECTION?

The objective of this section is to:
Introduce
Review
for eBus depots

Provide




EcoStruxure™ Power for .
Railway and Urban Transportation I ntrOd u Ctl on to e B us De pOtS

SECTION 1 — Introduction to the Railway L.
and Urban Transportation Market What is it?

SECTION 2 — How EcoStruxure Power An eBus depot is a facility specifically designed for the maintenance, charging, and storage of electric buses (eBuses).
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities TWO typeS Of e—buses

1- Overhead Lines Electricity is stored on board Electricity is fed continuously from an external source
2- Traction Substations
3- Auxiliary Powers Systems The majority of buses storing electricity are battery When electricity is not

4- Passenger Stations electric buses, in which the electric motor obtains stored on board, it is
5- eBus Depots energy from an on-board battery. supplied by contact with
Introduction outside power sources.

For example, using:

* Overhead lines
(e.g., trolleybus)

*  Non-contact
conductors on the
ground
(e.g., OLEV = online
electric vehicles)

EcoStruxure Value Proposition
Applications Overview
Reference Architectures

6- Tunnel Systems

7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories

BIBLIOGRAPHY

@ = In this document, we will focus on reference architectures applied to use cases
=X < > where electrical energy is stored on board.
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Reference Guide eBus Depots

EcoStruxure™ Power for

Railway and Urban Transportation I ntrOd u Ctl on to e B us DepOtS

SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Two types of electrical supply for buses with battery

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

The supply of electrical energy to the bus can be carried out with the following strategies, which can be combined:

SECTION 3 - Digital Solutions

and Services across the Facilities Charging along the way Power supply in the depot areas

1- Overhead Lines

2- Traction Substations Mainly installed at B2 I Once the daily commute has
- Auxiliary Powers Systems bus stops, they = been completed, the bus will
- Passenger Stations allow a quick return to the storage facility
- eBus Depots charge of energy where it will be connected to

il EEm during the time the the energy charging system
Seailivie Vel Freesiien bus is stopped at until it must leave again to
the bus stop. continue with the scheduled

routes.

Applications Overview

Reference Architectures

- Tunnel Systems

- Depots and Workshops They are therefore high-energy fast The energy charge will therefore depend on the
SR i O chargers. charger’s power and the available charging time.
SECTION 4 — Design Considerations =» Charging time: several minutes =» Charging time: several hours
= Power involved: >200 kW = Power involved: 50-200 kW
SECTION 5 — Customer Stories
BIBLIOGRAPHY The predictability of bus arrival and departure times is very important: It is necessary to optimize the charging

process to enhance the operating conditions.

In this document, we will focus on reference architectures applied to use cases
@ — X < > where charging is done in depot areas.
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eBus Depots
EcoStruxure ¥ Power for Introduction to eBus Depots

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway .
and Urban Transportation Market How does it work?

SECTION 2 — How EcoStruxure Power There are three main use cases recommended for the electrical installation, depending on the customer’s needs:
Can Support the Railway Industry

SECTION 3 — Digital Solutions Use case 1: Use case 2: Use case 3:

and Services across the Facilities “Keep it simple, grid supply” “Self-consume, grid tied” “Run off grid”

1- Overhead Lines

2- Traction Substations Build and enable the electrical Build and enable the electrical Build electrical infrastructure with the

3- Auxiliary Powers Systems infrastructure to supply energy to the infrastructure while integrating the ability to disconnec_t frqr_n the grid to help:

£ P S AT eBuses. renewable energy sources. . Increase a\(allablllty (lack of supply
Manage energy sources for the eBuses, from the grid)

5- eBus Depots . .. . - .

: intended to optimize both technical and . Optimize energy supply prices
jtiesuction economic parameters. . Enhance stability across the
SESBIUERD VelliD [Fefesiien internal network (“microgrid”) once
Applications Overview disconnected from external energy
Reference Architectures SOUrges.

6- Tunnel Systems 1. Keep it simple, grid supply

7- Depots and Workshops B B 2 E =

8- Control Center

Medium Voltage

Medium Voltage
Medium Voltage

SECTION 4 - Design Considerations

A =) e
SECTION 5 — Customer Stories 8 2 fi” g 8
2 T s s
!} g [ [
BIBLIOGRAPHY E=]

Final distribution
Final distribution
Final distribution
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1. Keep it simple, grid supply

Low Voltage Medium Voltage

Final distribution

* BESS = Battery Energy Storage System

EcoStruxure
« Power Operation

« EV Advisor

Utility 1

MV Switchgear

Utility 2

MV Switchgear

Main LV Switchboard

2. Self-consume, grid tied

Medium Voltage

Low Voltage

Final distribution

EcoStruxure EcoStruxure
Fleet
« Power Operation & + Asset Advisor e M::agemenl
« Power Monitoring Expert + Power Advisor g (third party)
— « EV Charging Expert — « EV Advisor v
« Microgrid Operation — « Microgrid Advisor
Utility 1 Utility 2

MV Switchgear

MV Switchgear

Main LV Switchboard

Main LV
Switchboard

BESS*

Solar Array

Distributed Energy
Resources

Solar Array

Distributed Energy
Resources

Low Voltage Medium Voltage

Final distribution

3. Run off grid

EcoStruxure EcoStruxure
Fleet
+ Power Operation « Asset Advisor e M::agement
« Power Monitoring Expert + Power Advisor N (ihird party)
—= « EV Charging Expert = « EV Advisor v
- « Microgrid Operation A « Microgrid Advisor
Utility 1 Utility 2

MV Switchgear

MV Switchgear

Main LV Switchboard

Solar Array

enSet

Distributed Energy
Resources

Solar Array

BESS
_

Distributed Energy
Resources

eBus Depot Use Cases



eBus Depots
EcoS ™ P fi -
R:ﬁwtar;)::: Urb:r‘:v'f':a:;portation I n trOd u Ctl on to e B us De pOtS

SECTION 1 - Introduction to the Railway . . .
and Urban Transportation Market Main components of the electrical architecture

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Equipment Connected Products Architecture Overview

SECTION 3 - Digital Solutions
and Services across the Facilities

Utility 1 Utility 2

B =t
1- Overhead Lines i ﬂ %
2- Traction ion edium voltage equipment: My Power quality Protection o S o .
action Substations Med It t ," DY iy
including medium voltage panels SHlchgea MEIEr relay E Shitcnded Sl
Ty Fas S and distribution transformers _5
4- Passenger Stations - 2
- MV RTU Cont‘rol Local
5- eBus Depots Low voltage equipment: including transformer (Remate Terminal Uni) it HMI
Introduction low voltage panels (for primary and
EcoStruxure Value Proposition final distribution) with circuit ) &
. , breakers and power meters 1 e, = =
Applications Overview ] L =
- "] S
i Main LV Main LV
Reference Architectures Main LV ATS Circuit Power Power quality % Swig?:board Switzf:lboard
itchboard (Automatic Transfer breaker meter solutions -
6- Tunnel Systems Battery Energy Storage Systems swi 5l
(BESS) and UPSs to improve
7- Depots and Workshops grid flexibility and stability
8- Control Center High powered DC electric -9 BEEE _m_ _
vehicle charging units ' T & N T Arra
SECTION 4 - Design Considerations Load management for demand = z = LY S
control ] Circuit Protection Energy uPsS 2 'm‘
Renewable energy integration reaker device meter iy - i £V Charger 1 SESS
SECTION 5 — Customer Stories L hboard 2
(final distribution) == i 5 = -m
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o — Distributed Distributed
olar EV Energy Energy
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EcoStruxure Power Value Proposition

EcoStruxure™ Power for

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

Our solution to control and supply energy to eBus depots

SECTION 2 - How EcoStruxure Power

Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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Cloud-based predictive power asset maintenance with
expert recommendation provided by our Schneider
Electric service experts

Consulting services including network audits, microgrid
sizing services, power systems engineering and
sustainable energy procurement

Microgrid optimization using a cloud-based platform
with necessary algorithms to get the most out of the local
energy resources

EV advisor for advanced management of the charging
process, connected to a route-planning application
(third-party)

Real-time monitoring and control of power system status
and identification of abnormal temperature, insulation
faults or power disturbances

EV Charging Expert to optimize the use of

energy between every charging point

Microgrid Automation to manage Distributed Energy
Resources (DERs) and improve real-time grid stability
and reliability

MV/LV range of power Connected Products for protection,
power correction and monitoring

Battery Energy Storage Systems (BESSs) to improve grid
flexibility and stability

High powered DC electric vehicle charging units

Eco@ truxure’
Innovation At Every Level fOr eBus DepOtS

Apps,
analytics,
and
services

Edge
Control

Connected
products

Cloud-Based Advisor Services for Asset Fleet Management
Management, EV Charging and distributed energy  (Third party)
resources (renewables)

EcoStruxure

AVEVA
TraX Power Operation /
s v Power Monitoring System Platform
Simulation Engine Expert

EcoStruxure EcoStruxure

EV Charging Microgrid
Expert Operation

L L]
3 R
i M TVM
N

EV Panel
meter charger server

-l---

[}
Uninterruptible ~ Power quality
w5 w -+ power supply X i solutions
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EcoStruxure™ Power for

Reltway and Urban Traneportation EcoStruxure Power Value Proposition

SECTION 1 - Introduction to the Railway e .
and Urban Transportation Market Specific pillars for eBus depots

SECTION 2 - How EcoStruxure Power

; EcoStruxure Power provides applications to support the challenges of eBus depots for Railway
Can Support the Railway Industry ‘

and Urban Transportation, with t[he following pillars: \ ‘

SECTION 3 - Digital Solutions | ‘

and Services across the Facilities
Reliable
Electrification

1- Overhead Lines

Safety and Comfort Digitalization Decarbonization

2- Traction Substations

3- Auxiliary Powers Systems
4- Passenger Stations

5- eBus Depots

Introduction

EcoStruxure Value Proposition

Applications Overview

Reference Architectures Improve reliability of Enhance safety and comfort in Operate centrally and Reduce energy consumption
6- Tunnel Systems electrical infrastructure passenger stations and tunnels maintain infrastructure efficiently and carbon footprint

MEIec Gzl aDri:jt';?:rtri“"i" Continuous Thermal Monitoring

Capacity Management Guided Procedures Through

7- Depots and Workshops
P P Backup Power Testing Effective Energy Accounting

8- Control Center

Circuit Breaker Settings Monitoring Basic Energy Awareness

SECTION 4 - Design Considerations

Power Event Analysis Asset Performance Advanced Energy Performance

SECTION 5 — Customer Stories

Power Quality Mo
Correction, and Comp

Power Source and Load Control

Advanced Microgrid

BIBLIOGRAPHY

Energy and Environmental
Comp e

o) © @ ©

. \ .
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EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway

and Urban Transportation Market

SECTION 2 - How EcoStruxure Power

Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories

BIBLIOGRAPHY
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eBus Depots

Our Digital Solutions and Services: Applications Overview

Reliable Electrification

Electrical Distribution
Monitoring and
Alarming

Provide real-time status of the electrical distribution system

Help identify anomalies and notify the right personnel

Aggregate onboard alarm data in an easy-to-understand way

Take advantage of native integration of intelligent electrical devices

Reliable Electrification

Capacity
Management

Visualize real-time or historical power system capacity
Monitor and trend circuit or equipment loading
Provide information for capacity planning

Reliable Electrification

Power Event
Analysis

Provide a user-friendly graphical tool to simplify and save time in event analysis
Provide an aggregated view of events in the same dashboard
Enable root cause analysis

Reliable Electrification

Power Quality

and Compliance

Monitoring, Correction,

Power Quality Monitoring and Compliance: Monitor persistent steady state and event-
based disturbances to better understand and analyze power quality disturbances

Power Quality Correction: Correct over/under voltages, harmonics, etc.

Reliable Electrification

Power Source
and Load Control

Help isolate faults with relay automation and circuit breaker coordination
Help preserve critical loads by automatically transferring to alternate power
Help restore power quickly

Get real-time visibility, automation and control of the entire electrical infrastructure

mmm Essential

mm Recommended m Desirable

o000 e Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqmc/English/BM_ESXP_DG_Power_Quality_Monitoring_And_Compliance_IEC_0001077537.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqc/English/BM_ESXP_DG_Power_Quality_Correction_IEC_0001112996.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/edma/English/BM_ESXP_DG_Elec_Distrib_Monitor_Alarm_IEC_0001021838.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pea/English/BM_ESXP_DG_Power_Event_Analysis_IEC_0001111146.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/cm/English/BM_ESXP_DG_Capacity_Management_IEC_0001098030.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pslc/English/BM_ESXP_DG_Power_Source_And_Load_Control_IEC_0001115888.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

eBus Depots
Eeostruxure  Power for Our Digital Solutions and Services: Applications Overview

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories

BIBLIOGRAPHY
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Safety and Comfort

Continuous Thermal
Monitoring

Monitor the temperature of busbar, cable, transformer, and withdrawable circuit breaker
connections

Help detect poor connections at an early stage
Provide temperature alarming and reporting for fast response

Safety and Comfort

Guided Procedures
Through XR

Use Extended Reality to perform step-by-step guidance

Benefit from “X-ray” vision and virtually overlaid contextual asset and site information,
live data, events and alarms

Take advantage of remote collaboration

Digitalization

Backup Power
Testing

Automatically record key backup power test parameters such as run time, engine
loading, exhaust and engine temperatures

Perform automated backup power test reporting

Digitalization

Circuit Breaker
Settings Monitoring

Compare current circuit breaker settings with commissioned settings
Help detect inappropriate setting modifications periodically
Provide information for capacity planning

Digitalization

Asset Performance

Make asset health visible across the entire system
Streamline inspections using continuous asset health monitoring
Optimize maintenance planning with analytics and expert advice

mmm Essential mm Recommended m Desirable

e [N N J e Click on the blue links to have more information



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
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=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/bpt/English/BM_ESXP_DG_Backup_Power_Testing_IEC_0001108037.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN

eBus Depots
PG - Our Digital Solutions and Services: Applications Overview

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

Decarbonization

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Scpneider Identify areas for possible energy conservation measures:

Effective Energy => Utility Bill Verification: Identify billing errors by comparison with a shadow bill
SECTION 3 - Digital Solutions Accounting

and Services across the Facilities

= Cost Allocation: Allocate energy costs to terminals or departments for accurate billing
= Power Factor correction: Mitigate harmonic effects and power quality issues

1- Overhead Lines

2- Traction Substations Decarbonization

3- Auxiliary Powers Systems = Enerqy Monitoring: Increase awareness of energy usage by creating easy-to-

Basic Energy understand graphical dashboards and reports from data

4- Passenger Stations
Awareness

5- eBus Depots = Cost Allocation: Identify "quick-win" opportunities for energy savings

Introduction

Decarbonization

EcoStruxure Value Proposition

= Energy Performance: Normalize energy data (e.g. with respect to building area) to give

Applications Overview . .
context. Analyze energy performance in context using KPIs

Reference Architectures Advanced Energy

Performance = Energy Benchmarking: Compare energy usage with respect to other comparable facilities

6- Tunnel Systems

= Enerqy Modeling and Verification: Model the energy usage versus energy drivers

7- Depots and Workshops

8- Control Center

Decarbonization

SECTION 4 — Design Considerations = Enhance power system reliability, despite grid instability often resulting from powerful

Advanced storms and grid unavailability
SECTION 5 — Customer Stories Microgrid = Reduce carbon emissions and optimize cost efficiency by leveraging Distributed Energy
Resources (DERs)
[ L]

BIBLIOGRAPHY

Decarbonization

= Energy Efficiency Compliance: Report effectively about local/global energy and

Energy and
Envirgoynmental environmental building code compliance
Compliance 4 = Greenhouse Gas Reporting: Track and report emissions effectively to help cut carbon
@ = < > emissions
— |
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https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ubv/English/BM_ESXP_DG_Utility_Bill_Verification_IEC_0001120291.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pfc/English/BM_ESXP_DG_Power_Factor_Correction_IEC_0001133153.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/em/English/BM_ESXP_DG_Energy_Monitoring_IEC_0001079437.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eec/English/BM_ESXP_DG_Energy_Efficiency_Compliance_IEC_0001137752.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ggr/English/BM_ESXP_DG_Greenhouse_Gas_Reporting_IEC_0001137751.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/mg/English/BM_ESXP_DG_Microgrid_IEC_0001122076.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ep/English/BM_ESXP_DG_Energy_Performance_IEC_0001148919.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eb/English/BM_ESXP_DG_Energy_Benchmarking_IEC_0001125718.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/emv/English/BM_ESXP_DG_Energy_Modeling_And_Verification_IEC_0001130766.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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EcoStruxure™ Power for

Reltway and Urban Traneportation Our Digital Solutions and Services: Applications Overview

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

Decarbonization

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry Electrification
(EV Charging
for eBus Depot)

= Power the bus depot with an end-to-end electrical distribution solution for charging your
electrical buses

= Integrate and manage local power generation and batteries for self-consumption of
renewable energy or for resiliency purposes

SECTION 3 - Digital Solutions
and Services across the Facilities

1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems
4- Passenger Stations

5- eBus Depots

Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures

6- Tunnel Systems

7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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eBus Depots
EcoStruxure © Power for Reference Electrical and Digital Architectures

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 — How EcoStruxure Power . . . P .
Can Support the Railway Industry Typical electrical architecture Reference digital architecture

SECTION 3 - Digital Solutions Find the Schneider Electric products necessary Find how the products, software
and Services across the Facilities . . . . o
to implement the selected applications. solutions and cloud services are

1- Overhead Li . .. .
Ternead B connected in the digital architecture.

2 LIS Sl e Then find their location in the electrical
3- Auxiliary Powers Systems architecture

4- Passenger Stations
5- eBus Depots

Introduction .
1- Select the applications | 2- Determine the required products » 3-Find the location

iy 1 wiy2

EcoStruxure Value Proposition

Applications Overview

Medium Voltage

Reference Architectures

6- Tunnel Systems

tage

7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories

BIBLIOGRAPHY
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1- Select the applications » 2- Determine the required products »

Fecrical Dsbation onitoring and Aorming [

Power Quality Monitorin ion, and

Power Source and Load Control

Guided Procedures Through Extended Reality =
:

Energy and Environmental Compliance
Electrification (EV charging for eBus Depot)

Medium Voltage

Final distribution

Low Voltage

3- Find the location XX

Utility 1

Utility 2

MV
Switchgear

Main LV Main LV
Switchboard Switchboard

5 EV Charger

2
EV Charger
Distributed

Energy 000
Resources Q@@

ol
o

Genset &=

Distributed
Energy
Resources

; Typical Electrical Architecture for e-Bus Depots ‘



Apps,
Analytics &
Services

Edge Control

Connected
Products

EcoCare
Membership *

Asset Manag t

Powered by EcoStruxure
digital platform

EcoStruxure

XR Operator
Advisor

EcoStruxure
EV
Advisor

Microgrid

EcoStruxure
Microgrid
Advisor

TraX

Simulation Engine

EcoStruxure

Power Operation /
Power Monitoring

AVEVA
System Platform

Expert

Central Operation

Local Operation

EcoStruxure
EV Charging

Expert

EcoStruxure

Microgrid
Operation

MV Switchgears
and Transformers

= Public LAN/WAN
——— Technical LAN

—— Serial

<))  Wireless —2.4 GHz

* Please, contact your Schneider
Electric representative to confirm
the availability of EcoCare
for Electrical Distribution
or EcoStruxure Service Plan
in your country.

W EcoStruxure
Panel Server
N

PowerLogic Modicon
T300 M580
RTU

-~ Control Unit

PowerLogic
P5 (or P3)
AC application

Pr ion Relays

PowerLogic PowerLogic
ION9000 PM8000
Power quality  Power quality
meter meter

s

QI

MV/LV Continuous
Thermal Monitoring

Wireless Devices

@@ - =

MV/LV SMD 0& |
5 i
monitoring device Harmony EcoStruxure
ZBRN32 Panel Server
&)  Wireless data
concentrator

BeT

" o
N s e z
AsCO TransferPacT MasterPact ComPacT PowerlLogic PowerLogic Acti9 EcoStruxure PowerLogic Acti9 Active PowerLogic
7000 PTS Automatic MTZ NSX/NSXm PM8000 PM5000 iEM3000 Panel Server PowerTag Protection device TH110, CL110, HeatTag
Power transfer transfer Circuit Circuit Power quality Power Energy Energy sensors Environmental sensors
switch switch breaker breaker meter meter meter
Power Quality Solutions Backup Power eBus Depot /
Parking Areas
—
y- ] -
5 °
1
| i
| | 7AY
S SRR N .
PowerlLogic PowerLogic PowerlLogic Galaxy Easy EVLink Pro EVLink Pro
DVR AccuSine PFC VX, VL,VM,VS  UPS 3S DCc Al
Dynamic voltage Power correction Power factor Uninterruptible  Uninterruptible Charger Charger
restorer system correction system power supply power supply

Reference Digital Architecture for e-Bus Depots



Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 - Introduction to the Railway
and Urban Transportation Market

SECTION 2 — How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
7- Depots and Workshops
8- Control Center

SECTION 4 — Design Considerations
SECTION 5 — Customer Stories
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SECTION 3

EcoStruxure Power
Digital Solutions and Services
for:

Tunnel Systems

WHY READ
THIS SECTION?

The objective of this section is to:
Introduce
Review
for tunnel systems

Provide




Tunnel Systems
PG - Introduction to Tunnel Systems

SECTION 1 — Introduction to the Railway L.
and Urban Transportation Market What is it?

(S;ESTS'I?N gr;t';"‘;"‘éfﬁv‘\’:"‘l‘::l:‘:tf°we’ Railway tunnels allow crossing of geographical landforms while respecting the layout limitations of the railway lines.
PP Y Y They involve major civil engineering works and the supply of systems to improve the safe use of the infrastructure.

SECTION 3 - Digital Solutions

and Services across the Facilities

1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems

4- Passenger Stations

5- eBus Depots

6- Tunnel Systems
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures

7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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Tunnel Systems
PG - Introduction to Tunnel Systems

SECTION 1 — Introduction to the Railway .
and Urban Transportation Market How does it work?

SECTION 2 — How EcoStruxure Power A typical tunnel system consists of multiple technical systems that work in coordination in order to fulfill the operational
Can Support the Railway Industry .
plan. These include:

SECTION 3 - Digital Solutions
and Services across the Facilities

1- Overhead Lines
3- Auxiliary Powers Systems %@ (( )) {% 'GD @b
4- Passenger Stations | | T | | | | | | |
)

|
A y A A y A ) '\ )

5- eBus Depots

6- Tunnel Systems Ventilation Telecom Fire Detection Power Supply Access Control
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures

7- Depots and Workshops

8- Control Center
SECTION 4 - Design Considerations lg_l /Ea Q ‘EE

SECTION 5 — Customer Stories

Signaling Drainage Lighting Weather

Forecastin
BIBLIOGRAPHY 9
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Can Support the Railway Industry
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and Services across the Facilities
1- Overhead Lines
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Applications Overview
Reference Architectures
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SECTION 4 - Design Considerations
SECTION 5 — Customer Stories

BIBLIOGRAPHY

@) 9

Life Is On ’ Schneider
gElectrlc

Tunnel Systems

Introduction

Main components of the electrical architecture

Medium voltage equipment:
including medium voltage panels
and distribution transformers

Low voltage equipment: including

low voltage panels (for primary and
final distribution) with circuit
breakers, power meters, active
filters, capacitor banks, UPSs and
cooling systems

Electric supervision and control:
including control units, protection
units, metering units and data
concentrators for communication
with the Control Center

Electromechanical control
equipment: implement the business
process using safety and other
PLCs, depending on the safety

requirements of the process.
Ventilation systems are one of the
most important safety systems in
the tunnel solution.

N
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Medium voltage equipment:
including medium voltage panels
and distribution transformers

Low voltage equipment: including

low voltage panels (for primary and
final distribution) with circuit
breakers, power meters, active
filters, capacitor banks, UPSs and
cooling systems

Electric supervision and control:
including control units, protection
units, metering units and data
concentrators for communication
with the Control Center

Electromechanical control
equipment: implement the business
process using safety and other
PLCs, depending on the safety
requirements of the process.
Ventilation systems are one of the
most important safety systems in
the tunnel solution.
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Reference Guide Tunnel Systems

EcoStruxure Power Value Proposition

EcoStruxure™ Power for

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

Our solution to control and supply energy to tunnel systems

SECTION 2 - How EcoStruxure Power EC

Can Support the Railway Industry Ogtl’uxw’e

Innovation At Every Level TOr Tunnel SyStemS

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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Cloud-based predictive power asset maintenance with
expert recommendation provided by our Schneider
Electric service experts

Consulting Services including network and power quality
audits

Augmented reality guidance for complicated or rarely
performed procedures

Edge Control for all systems such as elevators, escalators,

lighting, HVAC, drainage, ventilation, etc.

These systems can be:

» Option 1: centrally controlled (from the Control Center)
using Supervisory Control and Data Acquisition (SCADA)

» Option 2: locally controlled using onsite HMIs or mobile
apps

A software interface is used to exchange the control

perimeter between the local tunnel system and the Control

Center.

Connected products include protective and electrical network
automation devices, power meters, power conditioning units
(UPS and power quality solution), and building automation.

Apps,
analytics,
and services

Cloud-Based Advisor Services for asset management, data integrity,
and workforce empowerment with extended reality guidance

EcoStruxure AVEVA
Edge Power Operation /

Power Monitoring System Platform

Control Expert

- ¢ nummmnu
"\II

Protection  Power Remote Energy Local Panel
relay quality meter terminal unit meter HMI server

Connected — E B [
products Y g =t

Automatic Circuit Protection Power quality
transfer switch  breaker device solutions

-ml»

RIO Safety Variable Cooling
drop control unit speed drive



Tunnel Systems
PG - EcoStruxure Power Value Proposition

SECTION 1 - Introduction to the Railway e .
and Urban Transportation Market Specific pillars for tunnel systems

SECTION 25 How EcaStiuxura' Rowsr EcoStruxure Power provides applications to support the challenges of tunnel systems for Railway
Can Support the Railway Industry . . . .
and Urban Transportation, with t[he following pillars: \ \

SECTION 3 - Digital Solutions | ‘

and Services across the Facilities
Reliable
Electrification

1- Overhead Lines

Safety and Comfort Digitalization Decarbonization

2- Traction Substations

3- Auxiliary Powers Systems
4- Passenger Stations

5- eBus Depots

6- Tunnel Systems

Introduction

EcoStruxure Value Proposition

Applications Overview Improve reliability of Enhance safety and comfort in Operate centrally and Reduce energy consumption
Reference Architectures electrical infrastructure passenger stations and tunnels maintain infrastructure efficiently and carbon footprint

MEIec cal aDri:jt';‘i\?:rtri“"i" Continuous Thermal Monitoring Effective Energy Accounting
Guided Procedures Through Basic Energy Awareness

7- Depots and Workshops Backup Power Testing

8- Control Center
Circuit Breaker Settings Monitoring

SECTION 4 - Design Considerations

Power Event Analysis Asset Performance

Capacity Management Extended Reality

Advanced Energy Performance
Energy and Environmental
Compliance

SECTION 5 — Customer Stories

Power Quality Mo
Correction, and Comp

Power Source and Load Control
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Tunnel Systems

Our Digital Solutions and Services: Applications Overview

Reliable Electrification

Electrical Distribution
Monitoring and

Provide real-time status of the electrical distribution system
Help identify anomalies and notify the right personnel

Alarming = Aggregate onboard alarm data in an easy-to-understand way
— = Take advantage of native integration of intelligent electrical devices
. = = Visualize real-time or historical power system capacity
Capacity o= . - . )
= Monitor and trend circuit or equipment loading
Management N

Provide information for capacity planning

m
Reliable Electrification

Power Event
Analysis

=>» Provide a user-friendly graphical tool to simplify and save time in event analysis

= Enable root cause analysis

Provide an aggregated view of events in the same dashboard

(1]
Reliable Electrification

Power Quality

and Compliance

Monitoring, Correction,

Power Quality Monitoring and Compliance: Monitor persistent steady state and event-
based disturbances to better understand and analyze power quality disturbances

Power Quality Correction: Correct over/under voltages, harmonics, etc.

EEE
Reliable Electrification

Power Source
and Load Control

Help isolate faults with relay automation and circuit breaker coordination

Help preserve critical loads by automatically transferring to alternate power

Help restore power quickly

Get real-time visibility, automation and control of the entire electrical infrastructure

mmm Essential

mm Recommended m Desirable

Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqmc/English/BM_ESXP_DG_Power_Quality_Monitoring_And_Compliance_IEC_0001077537.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqc/English/BM_ESXP_DG_Power_Quality_Correction_IEC_0001112996.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/edma/English/BM_ESXP_DG_Elec_Distrib_Monitor_Alarm_IEC_0001021838.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pea/English/BM_ESXP_DG_Power_Event_Analysis_IEC_0001111146.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/cm/English/BM_ESXP_DG_Capacity_Management_IEC_0001098030.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pslc/English/BM_ESXP_DG_Power_Source_And_Load_Control_IEC_0001115888.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

Tunnel Systems
Eeostruxure  Power for Our Digital Solutions and Services: Applications Overview

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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Safety and Comfort

Continuous Thermal
Monitoring

Monitor the temperature of busbar, cable, transformer, and withdrawable circuit breaker
connections

Help detect poor connections at an early stage
Provide temperature alarming and reporting for fast response

Safety and Comfort

Guided Procedures
Through XR

Use Extended Reality to perform step-by-step guidance

Benefit from “X-ray” vision and virtually overlaid contextual asset and site information,
live data, events and alarms

Take advantage of remote collaboration

Digitalization

Backup Power
Testing

Automatically record key backup power test parameters such as run time, engine
loading, exhaust and engine temperatures

Perform automated backup power test reporting

Digitalization

Circuit Breaker
Settings Monitoring

Compare current circuit breaker settings with commissioned settings
Help detect inappropriate setting modifications periodically
Provide information for capacity planning

Digitalization

Asset Performance

Make asset health visible across the entire system
Streamline inspections using continuous asset health monitoring
Optimize maintenance planning with analytics and expert advice

mmm Essential mm Recommended m Desirable

e [ XN ] e Click on the blue links to have more information



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
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=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/bpt/English/BM_ESXP_DG_Backup_Power_Testing_IEC_0001108037.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN

Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

Tunnel Systems

Our Digital Solutions and Services: Applications Overview

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
Introduction
EcoStruxure Value Proposition

Applications Overview

Reference Architectures Performance = Energy Benchmarking: Compare energy usage with respect to other comparable facilities
7- Depots and Workshops -n = Enerqy Modeling and Verification: Model the energy usage versus energy drivers

8- Control Center

SECTION 4 — Design Considerations Energy and = = Enerqy Efficiency Compliance: Report effectively about local/global energy and
Environmental QF LT environmental building code compliance
SECTION 5 — Customer Stories Compliance | = Greenhouse Gas Reporting: Track and report emissions effectively to help cut carbon
| == emissions
L] ]
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Decarbonization

Effective Energy
Accounting

Identify areas for possible energy conservation measures:

>
>
>

Utility Bill Verification: Identify billing errors by comparison with a shadow bill

Cost Allocation: Allocate energy costs to terminals or departments for accurate billing
Power Factor correction: Mitigate harmonic effects and power quality issues

Decarbonization

Basic Energy
Awareness

Energy Monitoring: Increase awareness of energy usage by creating easy-to-
understand graphical dashboards and reports from data

Cost Allocation: Identify "quick-win" opportunities for energy savings

Decarbonization

Advanced Energy

Enerqy Performance: Normalize energy data (e.g. with respect to building area) to give
context. Analyze energy performance in context using KPIs

Decarbonization

mmm Essential

mm Recommended m Desirable

Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ubv/English/BM_ESXP_DG_Utility_Bill_Verification_IEC_0001120291.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pfc/English/BM_ESXP_DG_Power_Factor_Correction_IEC_0001133153.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/em/English/BM_ESXP_DG_Energy_Monitoring_IEC_0001079437.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eec/English/BM_ESXP_DG_Energy_Efficiency_Compliance_IEC_0001137752.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ggr/English/BM_ESXP_DG_Greenhouse_Gas_Reporting_IEC_0001137751.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ep/English/BM_ESXP_DG_Energy_Performance_IEC_0001148919.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eb/English/BM_ESXP_DG_Energy_Benchmarking_IEC_0001125718.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/emv/English/BM_ESXP_DG_Energy_Modeling_And_Verification_IEC_0001130766.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

Tunnel Systems
PG - Reference Electrical and Digital Architectures

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 — How EcoStruxure Power . . . . .. .
Can Support the Railway Industry Typical electrical architecture Typical digital architecture

SECTION 3 - Digital Solutions

. = Find the Schneider Electric products necessary Find how the products, software
and Services across the Facilities !

to implement the selected applications. solutions and cloud services are

1- Overhead Li . .. .
Ternead B connected in the digital architecture.

e Then find their location in the electrical
3- Auxiliary Powers Systems architecture

4- Passenger Stations
5- eBus Depots

6- Tunnel Systems

Introduction

iy 1 iy 2

1- Select the appliications | 2- Determine the required products ) 3- Find the location gy
o

Eage convol

EcoStruxure Value Proposition

Medium Voltage

Applications Overview

Reference Architectures

Low Voltage

7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories
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3- Find the location XX

1- Select the applications » 2- Determine the required products

. o

Utility 1 Utility 2

Switchgear Switchgear

Medium Voltage

Capacity Management
Power Evem Analysns

Power Source and Load Control

Main LV Main LV
Switchboard Switchboard

Low Voltage

LV Genset
Switchboard + UPS

Non-critical Critical
; Control ;
services services

Final distribution

Tunnel
Ventilation
System

00000 HEIrE

Typ/ca/ Electrical Architecture for Tunnel Systems

E&M



Apps,
Analytics &
Services

Edge Control

Connected
Products

Asset M

EcoCare
Membership *

digital platform

Powered by EcoStruxure

EcoStruxure

XR Operator
Advisor

EcoStruxure
Power Operation /
Power Monitoring
Expert

TraX
Simulation Engine

Central Operation

AVEVA
System Platform

MV Switchgears
and Transformers

W EcoStruxure
Panel Server
N

PowerLogic
3 T300
RTU

Modicon PowerLogic
M580 P5 (or P3)
AC application
— Control Unit Protection Relays

PowerLogic PowerLogic
ION9000 PM8000
Power quality  Power quality
meter meter

MV/LV Continuous
Thermal Monitoring

QI

‘.&@

Wireless Devices

MV/LV SMD 0& |
5 i
monitoring device Harmony EcoStruxure
ZBRN32 Panel Server
&)  Wireless data
concentrator

BeT

"
N e =
AsCO TransferPacT MasterPact ComPacT PowerLogic PowerLogic Acti9 EcoStruxure PowerLogic Acti9 Active PowerLogic
7000 PTS Automatic MTZ NSX/NSXm PM8000 PM5000 iEM3000 Panel Server PowerTag Protection device TH110, CL110, HeatTag
Power transfer transfer Circuit Circuit Power quality Power Energy Energy sensors Environmental sensors
switch switch breaker breaker meter meter meter
Power Quality Solutions Backup Power Process or Building Automation Motors
= Public LAN/WAN
—
——— Technical LAN &
—— Serial = bt o
<))  Wireless —2.4 GHz 4
- | 4 Bl
* Please, contact your Schneider ~7 e
Electric representative to confirm PowerlLogic PowerLogic PowerlLogic Galaxy Modicon Altivar Motor
the availability of EcoCare DVR AccuSine PFC VX, VL, VM, VS M580 (or M340) Variable
for Electrical Distribution Dynamic voltage Power correction Power factor Uninterruptible Controller speed drive
or EcoStruxure Service Plan restorer system correction system power supply (Urban transportation)
in your country. J

Reference Digital Architecture for Tunnel Systems



Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 - Introduction to the Railway
and Urban Transportation Market

SECTION 2 — How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops \4
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures

8- Control Center

SECTION 4 — Design Considerations
SECTION 5 — Customer Stories

BIBLIOGRAPHY

2 © @ €

LifelsOn | Schneider

gEleccric

SECTION 3

EcoStruxure Power
Digital Solutions and Services
for:

Depots and Workshops

WHY READ
THIS SECTION?

The objective of this section is to:
Introduce

Review

for depots and
workshops

Provide




Depots and Workshops
PG - Introduction to Depots and Workshops

SECTION 1 — Introduction to the Railway L.
and Urban Transportation Market What is it?

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

A depot or workshop is a railway facility where preventive and corrective maintenance
tasks are carried out on rolling stock. The difference between the two is not totally clear, but

SECTION 3 - Digital Solutions the former is usually more focused on train storage and their periodic maintenance, while
ARASEIVICES SETosS e Racilities the latter is more focused on major repairs. However, it is common for both types of
vtz e services to be carried out within the same building.

2- Traction Substations
3- Auxiliary Powers Systems

4- Passenger Stations
. " Pway &
5- eBus Depots A train depot/workshop has the  Main ine | St\f;:g% r:aea Infrastructure V\/B%::(;:cg)p stéi? VLVa'l‘ﬁZ'
6- Tunnel Systems following main areas: Building
7- Depots and Workshops
Introduction 1. Train yard
EcoStruxure Value Proposition H H H

Applications Overview 2. Train workshop building Car

Reference Architectures ) Delivery
8- Control Center 3. Train wash plant

N
SECTION 4 - Design Considerations 4. Testtrack
! Test
SECTION 5 — Customer Stories 5 @ \\ \\\\

Depot control center

BIBLIOGRAPHY
HHE

Administrative Depot
e @ ¢ Building Control @
-_— Center
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Depots and Workshops
EeoStruxure © Power for Introduction to Depots and Workshops

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway .
and Urban Transportation Market How does it work?

(S;ECTS'ON 2 ;t';"°v‘éE_T°5t':‘X:'etP°We' Typical depots and workshops consist of multiple technical systems that work in coordination in order to fulfill
i e the operational plan. These include:

SECTION 3 - Digital Solutions

and Services across the Facilities

1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems

4- Passenger Stations | | | | | | | | | |
5- eBus Depots . .

6- Tunnel Systems Power Supply Traction Microgrid Maintenance Access Control
7- Depots and Workshops Power Management Safety Process

G M W &, N
/l'-l'-b Q *SSS m

y/ \ y/ \ y/ \ y/ \ y/

Introduction

EcoStruxure Value Proposition
Applications Overview
Reference Architectures

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories
Fire Detection Drainage Lighting HVAC* Washing

BIBLIOGRAPHY
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Depots and Workshops
EcoStruxure™ Power for 2
Railway and Urban Transportation I ntrOd u Ctl on

SECTION 1 - Introduction to the Railway . . .
and Urban Transportation Market Main components of the electrical architecture

SECTION 2 - How EcoStruxure Power

Can Support the Railway Industry
- ) pment Connected Products Architecture Overview
SECTION 3 - Digital Solutions
. . . i h {
and Services across the Facilities Medium voltage equipment: § vty DER  \otom
q including medium voltage panels f—_ﬁ 3
1- Overhead Lines bk [
and distribution transformers i C" ; s Z A
H H Power rotection ontrol ocal
2- Traction Substations L Eiﬁi‘.mm” i 3
3- Auxiliary Powers Systems . ! ' eter 2
y Y Low voltage equipment: including =
4- Passenger Stations low voltage panels (for primary and _ g
> W e i ) = = .
5- eBus Depots final distribution) with circuit ‘ i 'F:“ﬂ-' . F - = Main LV
breakers, power meters, active |5 il gihf'“ [ s Switchboard
6- Tunnel Systems filters, capacitor banks, UPSs and v iPMCC* || Circuit  Control Power  Power ATS H
2 switchboard breaker unit quality  quality {Autormatic o
7- Depots and Workshops cooling systems
Introduction J— =
& e 1 o
EcoStruxure Value Proposition Electric supervision and control: — | & S L’\; . UPS +
Aoplications Overvi including control units, protection @ ! = e bl - £ Chlai Genset
g ) . ner E
HPACEMIEIS ORI units, metering units as well as data breaker mele?y d:/lsg o ¢ %
Reference Architectures concentrators for communication g‘jnmhboar g e 'l' = Non-critical Critical
5 services services
b Caritel] Genihs with the Control Center (final distribution) I | ues . ) E b —
ms R ipPly) or
SECTION 4 - Design Considerations Supervision and operation of the _, Overhead Line ' Management | Process Automation 5
X i o ;
traction network that allows the , :ﬁ o % | F:W m 2 &frjﬁiiﬂﬁ
. 5 ﬁ i £
SECTION 5 — Customer Stories powering of the'depereaiSiE disconnector | g -
Electromechanical control Controlunit__ Voltage | Controlunit Safety controlunit =
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Depots and Workshops

EcoStruxure Power Value Proposition

Cloud-based predictive power asset maintenance with
expert recommendation provided by our Schneider
Electric service experts

Consulting Services including network and power quality
audits

Augmented reality guidance for complicated or rarely
performed procedures

Edge Control for all systems such as depot power, traction

power, lighting, HVAC, drainage, etc.

These systems can be:

» Option 1: centrally controlled (from the Control Center)
using Supervisory Control and Data Acquisition (SCADA)

» Option 2: locally controlled using onsite HMIs or mobile
apps

A software interface is used to exchange the control

perimeter between the depot and the Control Center.

Connected products include protective and electrical network
automation devices, power meters, power conditioning units
(UPS and power quality solution), and building automation.

Our solution to control and supply energy to depots and workshops

Eco@ truxure’
Innovation At Every Level fOr DepOtS and WOFkShOpS

Apps,
analytics,

and services
Cloud-Based Advisor Services for asset management, data integrity,
and workforce empowerment with extended reality guidance

EcoStruxure
AVEVA
Edge Power Operation / EcoStERNE

Power Monitoring System Platform Microgrid Operation

Control Expert

®
- R
. “M

i

Protection  Power Remote Energy Local Panel
relay quality meter terminal unit meter ~ HMI server

AR anss Ml—-m =
Connected _ - [ B
products MEISHEIEEE =

Automatic Circuit Protection UPS Power quality Cooling
transfer switch breaker  device solutions

-l oes

Control Safety Variable Control Drive
unit control unit  speed drive Unit controller
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Rg;w‘;;";‘;':Urb:,‘;’::a,‘:;pmﬁon EcoStruxure Power Value Proposition

SECTION 1 - Introduction to the Railway e .
and Urban Transportation Market Specific pillars for depots and workshops

SECTION 25 How EcaStiuxura' Rowsr EcoStruxure Power provides applications to support the challenges of depots and workshops for Railway
Can Support the Railway Industry . . . .
and Urban Transportation, with t[he following pillars: \ \

SECTION 3 - Digital Solutions | ‘

and Services across the Facilities

Reliable
Electrification

1- Overhead Lines

Safety and Comfort Digitalization Decarbonization

2- Traction Substations

3- Auxiliary Powers Systems
4- Passenger Stations

5- eBus Depots

6- Tunnel Systems
7- Depots and Workshops

Introduction

EcoStruxure Value Proposition Improve reliability of Enhance safety and comfort in Operate centrally and Reduce energy consumption
Applications Overview electrical infrastructure passenger stations and tunnels maintain infrastructure efficiently and carbon footprint

MEIec Gzl aDri:jt';?:rtri“"i" Continuous Thermal Monitoring
Capacity Management GU|de¢Eith’;<r>‘(;ZﬁI’uézsal':'tt;rough
Power Event Analysis

Reference Architectures
Backup Power Testing Effective Energy Accounting

8- Control Center

Circuit Breaker Settings Monitoring Basic Energy Awareness

SECTION 4 - Design Considerations

Asset Performance

Advanced Energy Performance

SECTION 5 — Customer Stories

Power Quality Mo
Correction, and Comp

Power Source and Load Control
Overhead Line Protection and
Automation

Advanced Microgrid

Energy and Environmental
Compliance

BIBLIOGRAPHY
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Depots and Workshops

Our Digital Solutions and Services: Applications Overview

Reliable Electrification

Electrical Distribution
Monitoring and

Provide real-time status of the electrical distribution system
Help identify anomalies and notify the right personnel

Alarming = Aggregate onboard alarm data in an easy-to-understand way
— = Take advantage of native integration of intelligent electrical devices
. = = Visualize real-time or historical power system capacity
Capacity o= . - . )
= Monitor and trend circuit or equipment loading
Management N

Provide information for capacity planning

m
Reliable Electrification

Power Event
Analysis

=>» Provide a user-friendly graphical tool to simplify and save time in event analysis

= Enable root cause analysis

Provide an aggregated view of events in the same dashboard

(1]
Reliable Electrification

Power Quality

and Compliance

Monitoring, Correction,

Power Quality Monitoring and Compliance: Monitor persistent steady state and event-
based disturbances to better understand and analyze power quality disturbances

Power Quality Correction: Correct over/under voltages, harmonics, etc.

EEE
Reliable Electrification

Power Source
and Load Control

Help isolate faults with relay automation and circuit breaker coordination

Help preserve critical loads by automatically transferring to alternate power

Help restore power quickly

Get real-time visibility, automation and control of the entire electrical infrastructure

mmm Essential

mm Recommended m Desirable

o000 e Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqmc/English/BM_ESXP_DG_Power_Quality_Monitoring_And_Compliance_IEC_0001077537.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqc/English/BM_ESXP_DG_Power_Quality_Correction_IEC_0001112996.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/edma/English/BM_ESXP_DG_Elec_Distrib_Monitor_Alarm_IEC_0001021838.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pea/English/BM_ESXP_DG_Power_Event_Analysis_IEC_0001111146.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/cm/English/BM_ESXP_DG_Capacity_Management_IEC_0001098030.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pslc/English/BM_ESXP_DG_Power_Source_And_Load_Control_IEC_0001115888.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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Depots and Workshops

Our Digital Solutions and Services: Applications Overview

Reliable Electrification

Overhead Line
Protection
and Automation

Provide distributed control and supervision of overhead (catenary)
line disconnectors

Safety and Comfort

Continuous Thermal
Monitoring

Monitor the temperature of busbar, cable, transformer, and withdrawable circuit breaker
connections

Help detect poor connections at an early stage
Provide temperature alarming and reporting for fast response

Safety and Comfort

Guided Procedures
Through XR

Use Extended Reality to perform step-by-step guidance

Benefit from “X-ray” vision and virtually overlaid contextual asset and site information,
live data, events and alarms

Take advantage of remote collaboration

Digitalization

Backup Power
Testing

Automatically record key backup power test parameters such as run time, engine
loading, exhaust and engine temperatures

Perform automated backup power test reporting

Digitalization

Circuit Breaker
Settings Monitoring

Compare current circuit breaker settings with commissioned settings
Help detect inappropriate setting modifications periodically
Provide information for capacity planning

mmm Essential mm Recommended m Desirable

e [N N J e Click on the blue links to have more information



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/bpt/English/BM_ESXP_DG_Backup_Power_Testing_IEC_0001108037.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
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Our Digital Solutions and Services: Applications Overview

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems

4- Passenger Stations

5- eBus Depots

6- Tunnel Systems

7- Depots and Workshops

Introduction

Basic E = Energy Monitoring: Increase awareness of energy usage by creating easy-to-
EcoStruxure Value Proposition Aas'c nergy understand graphical dashboards and reports from data
—_— " wareness . N . . .
Applications Overview = Cost Allocation: Identify "quick-win" opportunities for energy savings
Reference Architectures T

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories Performance = Energy Benchmarking: Compare energy usage with respect to other comparable facilities
-n = Enerqgy Modeling and Verification: Model the energy usage versus energy drivers

BIBLIOGRAPHY

= = Enhance power system reliability, despite grid instability often resulting from powerful
Advanced @ storms and grid unavailability
Microgrid »” 5 Reduce carbon emissions and optimize cost efficiency by leveraging Distributed Energy
@ — X < > Resources (DERs)
— [ 1]
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Digitalization

Asset Performance

>
>
>

Make asset health visible across the entire system
Streamline inspections using continuous asset health monitoring
Optimize maintenance planning with analytics and expert advice

Decarbonization

Effective Energy
Accounting

Identify areas for possible energy conservation measures:

>
>
>

Utility Bill Verification: Identify billing errors by comparison with a shadow bill
Cost Allocation: Allocate energy costs to terminals or departments for accurate billing
Power Factor correction: Mitigate harmonic effects and power quality issues

Decarbonization

Decarbonization

Advanced Energy

Energy Performance: Normalize energy data (e.g. with respect to building area) to give
context. Analyze energy performance in context using KPIs

Decarbonization

mmm Essential

mm Recommended m Desirable

e [ X NN ) e Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ubv/English/BM_ESXP_DG_Utility_Bill_Verification_IEC_0001120291.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pfc/English/BM_ESXP_DG_Power_Factor_Correction_IEC_0001133153.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/em/English/BM_ESXP_DG_Energy_Monitoring_IEC_0001079437.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/mg/English/BM_ESXP_DG_Microgrid_IEC_0001122076.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ep/English/BM_ESXP_DG_Energy_Performance_IEC_0001148919.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eb/English/BM_ESXP_DG_Energy_Benchmarking_IEC_0001125718.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/emv/English/BM_ESXP_DG_Energy_Modeling_And_Verification_IEC_0001130766.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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PG - Our Digital Solutions and Services: Applications Overview

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 — How EcoStruxure Power Decarbonization

Can Support the Railway Industry Energy and = Energy Efficiency Compliance: Report effectively about local/global energy and
. environmental building code compliance
o ! Environmental
SECTION. £ llgli=] Solutlon_s_ . Compliance = Greenhouse Gas Reporting: Track and report emissions effectively to help cut carbon
and Services across the Facilities SrTeaEne
[ 1}

1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems
4- Passenger Stations

5- eBus Depots

6- Tunnel Systems

7- Depots and Workshops
Introduction
EcoStruxure Value Proposition
Applications Overview
Reference Architectures

8- Control Center

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eec/English/BM_ESXP_DG_Energy_Efficiency_Compliance_IEC_0001137752.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ggr/English/BM_ESXP_DG_Greenhouse_Gas_Reporting_IEC_0001137751.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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EcoStruxure © Power for Reference Electrical and Digital Architectures

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 — How EcoStruxure Power . . . . .. .
Can Support the Railway Industry Typical electrical architecture Typical digital architecture

SECTION 3 - Digital Solutions Find the Schneider Electric products necessary Find how the products, software
and Services across the Facilities . . . . o
to implement the selected applications. solutions and cloud services are

1- Overhead Li . .. .
Ternead B connected in the digital architecture.

AR LSS Then find their location in the electrical
3- Auxiliary Powers Systems architecture
4- Passenger Stations

5- eBus Depots
Caltnnelisystems ) )
3 ]

7- Depots and Workshops /// vy

Introduction

EcoStruxure Value Proposition

Low Voltage  Medium Voltags

Applications Overview

Reference Architectures

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories
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3- Find the location

1- Select the applications » 2- Determine the required products

sie Tracti
Utility DER Pl

FPower Quality Monito orrection, and

Compliance
Power Source and Load Control

:
.

Main LV
Switchboard Switchboard

Low Voltage Medium Voltage @

UPS +
Switchboard B Genset

Non-critical Critical
; Control 5
services services

0000000
Overhead Line
(OHL disconnector)

00000

Typical Electrical Architecture for for Depots and Workshops

Final Distribution

Electrical & Mechanical



Apps,
Analytics &
Services

Edge Control

Connected
Products

EcoCare
Membership *

Asset M: t

Powered by EcoStruxure
digital platform

EcoStruxure

XR Operator
Advisor

Microgrid

EcoStruxure
Microgrid
Advisor

Central Operation

EcoStruxure

AVEVA

Power Operation /
i System Platform

Power Monitoring
Expert

MV Switchgears
and Transformers

Public LAN/WAN
Technical LAN
Serial

<f)  Wireless - 2.4 GHz

* Please, contact your Schneider
Electric representative to confirm
the availability of EcoCare
for Electrical Distribution
or EcoStruxure Service Plan
in your country.

EcoStruxure

Microgrid
Operation

\IM!HIIIMI\ EcoSHindire
Panel Server
L
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RTU
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AC application
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Wireless Devices

monitoring device
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Harmony EcoStruxure
ZBRN32 Panel Server
Wireless data
concentrator

ASCO TransferPacT MasterPact ComPacT Powerlogic PowerLogic Acti9 EcoStruxure PowerLogic Acti9 Active PowerLogic
7000 PTS Automatic TZ NSX/NSXm PM8000 PM5000 iEM3000 Panel Server PowerTag Protection device TH110, CL110, HeatTag
Power transfer transfer Circuit Circuit Power quality Power Energy Energy sensors Environmental sensors
switch switch breaker breaker meter meter meter
Power Quality Solutions Backup Power Process Automation Motors Overhead Lines
—
sl -naee 7 2
< | i =5 i
= a = Saitel DR
n = Control Unit
] LB =
v L e s [Tt
PowerLogic PowerLogic PowerlLogic Galaxy Easy Modicon Altivar Motor
DVR AccuSine PFC VX,VL,VM,VS UPS 3S M580 (or M340) Variable
Dynamic voltage Power correction Power factor Uninterruptible  Uninterruptible Controller speed drive Voltage cTrak
restorer system correction system power supply power supply Detector  Drive controller

Typical Digital Architecture for Depots and Workshops
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SECTION 3

EcoStruxure Power
Digital Solutions and Services
for:

Control Center

WHY READ
THIS SECTION?

The objective of this section is to:
Introduce the
Review
for the control center

Provide
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Control Center

Introduction to the Control Center

What is it?

The Control Center is a central location from which the following facilities (described in the previous sections)

are operated:

* Traction Substations

* Overhead Lines

* Auxiliary Power System
» Passenger Stations

*  Tunnel Systems

« Datacenters

Its purpose is to achieve compliance with the operational plan,

with the minimum necessary resources.

Comment:

 Initially, the responsibility was
located at the local levels of the
facilities.

* Now, process automation makes it
possible to delegate responsibility to
a higher hierarchy facility and
increase the operational efficiency.
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Control Center

Introduction to the Control Center

How does it work? (1/2)

The control center is the facility that centrally manages the railway installations. The most relevant element of this
facility is the control room, from which the system operators are mandated to perform the following functions:

Real-time Operation Asset Management Operational Efficiency

Objective

Manage the operational plan of the
facilities remotely and centrally.
This helps to optimize the state of
operation under various situations.

How

* Monitor and control the facilities
including the implementation
of automated systems that
facilitate any changes in the
configuration of the tasks.

* Manage operations for all the
facilities (full delegation,
exceptions for abnormal
situations).

* Manage emergency scenarios

for passenger stations and tunnel

systems.

Objective

Add advanced facility maintenance
strategies to traditional corrective
and preventive maintenance.

This helps optimize asset availability

without increasing maintenance costs.

How

Collect data from field devices to
monitor asset health and perform:

» Condition-based maintenance:
Proactive monitoring depending
on the condition of the asset.
Maintenance is triggered when
critical parameters vary beyond
their “normal” range.

* Predictive maintenance: a
maintenance task is performed
when measured variables of an
asset deviate from those indicated
as normal by a digital model of the

asset. e 0o e 0

Objective

Optimize operations with the analytics
applied to data acquired from the field
devices. This helps to empower the
workforce.

How

Use data collected at operational level
to implement advanced functionalities
such as:

» Electrical simulation: commonly
used for operator training or
operation support, and during the
facility electrical design phase.

» Basic and advanced reporting:
advanced representation of
information and generation of new
data, using data processing
techniques and Al models.
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EcoSt ™Pp f 1
S Introduction to the Control Center

SECTION 1 - Introduction to the Railway .
and Urban Transportation Market How does it work? (2/2)

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions

and Services across the Facilities
1= Overhead Lines A Redundancy-based Strategy

2- Traction Substations . .
The Control Center is responsible for the

£ P S AT operations of all the facilities (except in
5- eBus Depots abnormal situations mainly related to
6- Tunnel Systems maintenance and telecom network issues).
7- Depots and Workshops Therefore, it has a huge responsibility,
8- Control Center and its availability is critical.
Introduction

3- Auxiliary Powers Systems

EcoSti Value Pi iti . . .
COSHEEIE FEltE THOpostion To improve availability of the control center,

essential services are usually implemented
with redundancy:

* Redundancy of the components inside the

Applications Overview

Reference Architectures

SECTION 4 — Design Considerations

SECTION 5 — Customer Stories control center
* Redundancy of the control center in other
BIBLIOGRAPHY locations (emergency control center).

In case of failure of a component or of unavailability of the control center, the redundant component / control center
@ XX takes over the function/service until repair/availability.
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EcoStruxure Power Value Proposition

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

Our solution to control and supply energy to control centers

SECTION 2 - How EcoStruxure Power

Can Support the Railway Industry Eco@truxure

Applications for advanced asset management, analysis and Innovation At Every Level  fOr Control Centers

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations
5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops
8- Control Center
Introduction
EcoStruxure Value Proposition
Applications Overview

Reference Architectures

SECTION 4 - Design Considerations
SECTION 5 — Customer Stories
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optimization of operations:
Predictive and condition-based maintenance for electrical
assets
Integration, contextualization, analysis, and
representation of information
Advanced management of microgrids and electric
chargers, including technical and economic aspects.
Consulting Services, including network and power quality
audits
Augmented reality guidance for complicated or rarely
performed procedures

Among the usual tasks to be carried out by the operators of

the control center, we can highlight the following:
Assurance of power supply to trains and rail consumers
Mitigation of the impact of electrical faults in the railway
traction scope.
Implementation of the different operational / emergency
scenarios defined for passenger stations and tunnels.
Central management of the cybersecurity for the full
architecture.

Data provided by connected products from the different
facilities

AVEVA EcoStruxure

EV
Advisor

EcoCare
Membership * Insight

Apps,
analytics, EcoStruxure EcoStruxure EcoStruxure

and services Microgrid Building XR Operator
Advisor Advisor Advisor

Cloud-Based Advisor Services for asset management, data integrity and
workforce empowerment with extended reality guidance

EcoStruxure

AVEVA
TraX Power Operation /
Simulation Engine PUWE%Q’[';:;‘OHHQ System Platform

Edge
Control
EcoStruxure EcoStruxure

. A Cybersecurity
Building Operation Admin Expert

Connected

products Energy control of
traction, non-traction
and catenary systems

Passenger Stations Tunnels



Control Center
EcoStruxure ™ Power for EcoStruxure Power Value Proposition

Railway and Urban Transportation

SECTION 1 - Introduction to the Railway e .
and Urban Transportation Market Specific pillars for control centers

SECTION 2 — How EcoStruxure Power EcoStruxure Power provides applications to support the challenges of control centers for Railway
Can Support the Railway Industry i “

and Urban Transportation, with %he following pillars:

SECTION 3 - Digital Solutions
and Services across the Facilities

Reliable
Electrification

1- Overhead Lines

Safety and Comfort

Digitalization Decarbonization

2- Traction Substations
3- Auxiliary Powers Systems
4- Passenger Stations

5- eBus Depots
6- Tunnel Systems
7- Depots and Workshops

5
3

8- Control Center

Introduction Improve reliability of Enhance safety and comfort in Operate centrally and Reduce energy consumption

EcoStruxure Value Proposition electrical infrastructure passenger stations and tunnels maintain infrastructure efficiently and carbon footprint

Circuit Breaker Settings
Monitoring
Asset Performance

Applications Overview
PP Effective Energy Accounting

Electrical Distribution . R
Monitoring and Alarming Continuous Thermal Monitoring
Capacity Management Guldegxﬁ;zﬁi%uézz ':'tt;rough

Power Event Analysis

Reference Architectures
Basic Energy Awareness

SECTION 4 - Design Considerations

Operator Training Simulation
Simulate Before Operate

Advanced Energy Performance
SECTION 5 — Customer Stories

Power Quality Monitoring,
Correction, and Compliance

Overhead Line Protection Cybersecurity Central
and Automation Management
Asset Preventive Maintenance
Asset analytics
Massive Data Archive
@ —_— < > and Contextualization

Advanced Microgrid

Energy and Environmental
Compliance

Electrification
(EV Charging for eBus Depot)

BIBLIOGRAPHY

Building Automation

[ J
]
H
]
2
(=]
®
@
Q
=

Life Is On ‘ Schneider
gElectrlc




Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
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Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines
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8- Control Center
Introduction
EcoStruxure Value Proposition
Applications Overview

Reference Architectures

SECTION 4 - Design Considerations
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Control Center

Our Digital Solutions and Services: Applications Overview

Reliable Electrification

Electrical Distribution
Monitoring and
Alarming

Provide real-time status of the electrical distribution system

Help identify anomalies and notify the right personnel

Aggregate onboard alarm data in an easy-to-understand way

Take advantage of native integration of intelligent electrical devices

Reliable Electrification

Capacity
Management

Visualize real-time or historical power system capacity
Monitor and trend circuit or equipment loading
Provide information for capacity planning

Reliable Electrification

Power Event
Analysis

= Provide a user-friendly graphical tool to simplify and save time in event analysis

= Enable root cause analysis

Provide an aggregated view of events in the same dashboard

Reliable Electrification

Power Quality

and Compliance

Monitoring, Correction,

Power Quality Monitoring and Compliance: Monitor persistent steady state and event-
based disturbances to better understand and analyze power quality disturbances

Power Quality Correction: Correct over/under voltages, harmonics, etc.

Reliable Electrification

Overhead Line
Protection
and Automation

Provide distributed control and supervision of overhead (catenary)
line disconnectors

mmm Essential

mm Recommended m Desirable

o0000 o Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqmc/English/BM_ESXP_DG_Power_Quality_Monitoring_And_Compliance_IEC_0001077537.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pqc/English/BM_ESXP_DG_Power_Quality_Correction_IEC_0001112996.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/edma/English/BM_ESXP_DG_Elec_Distrib_Monitor_Alarm_IEC_0001021838.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pea/English/BM_ESXP_DG_Power_Event_Analysis_IEC_0001111146.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/cm/English/BM_ESXP_DG_Capacity_Management_IEC_0001098030.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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Our Digital Solutions and Services: Applications Overview
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Safety and Comfort

Continuous Thermal
Monitoring

Monitor the temperature of busbar, cable, transformer, and withdrawable circuit breaker
connections

Help detect poor connections at an early stage
Provide temperature alarming and reporting for fast response

Safety and Comfort

Guided Procedures
Through XR

Use Extended Reality to perform step-by-step guidance

Benefit from “X-ray” vision and virtually overlaid contextual asset and site information,
live data, events and alarms

Take advantage of remote collaboration

Digitalization

Circuit Breaker
Settings Monitoring

Compare current circuit breaker settings with commissioned settings
Help detect inappropriate setting modifications periodically
Provide information for capacity planning

Digitalization

Asset Performance

Make asset health visible across the entire system
Streamline inspections using continuous asset health monitoring
Optimize maintenance planning with analytics and expert advice

= Train new employees and build confidence on new systems
Operator Training @ =>» Practice operation within a simulated but highly realistic environment to enhance safety
Simulation X and operational efficiency
@ = < > = Track and review trainee actions to analyze and challenge them
um

Life Is On ’ Schneider
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mmm Essential mm Recommended m Desirable

e o0000 o Click on the blue links to have more information



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/gper/English/BM_ESXP_DG_Guided_Proc_Extended_Reality_IEC_0001030237.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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=ESXP2RG004EN
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=ESXP2RG004EN
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=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ots/English/BM_ESXP_DG_Operator_Training_Simulation_IEC_DD00557281.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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Digitalization

Simulate Before
Operate

v oV

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

Digitalization

Cybersecurity Central
Management

v

Integrate cybersecurity solutions allowing the operations team to have visibility of key
cybersecurity data

Help manage/maintain cybersecurity control points
Align to cybersecurity standards and best practices to strengthen OT security

Digitalization

Asset Preventive
Maintenance

2 7

Minimize inventory costs and improve spare part availability
Manage mobile work for more accurate and timely data collection

Receive proactive maintenance information by identifying labor/material/tools/drawings
on work order

Digitalization

Asset Analytics

Analyze utilization, efficiency, and condition-management of assets. Receive alerts and
notifications

Provide automated analytics using supervised or unsupervised machine learning
Create dynamic data visualizations and asset frameworks for contextual data viewing

Digitalization

Massive Data Archive
and Contextualization

Collect and store in one single place real-time data from operating assets with sub-
second granularity

Contextualize and visualize data

mmm Essential

mm Recommended m Desirable

e o000 00 o Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/sbo/English/BM_ESXP_DG_Simulate_Before_Operate_IEC_DD00557280.xml
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/sbo/English/BM_ESXP_DG_Simulate_Before_Operate_IEC_DD00557280.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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Digitalization

Rail Power Design

= Visualize and analyze traction power systems using synchronized geospatial and
schematic views

= Simulate and analyze operation of combined DC and AC power supply networks
= Model traction power-specific devices with built-in components and engineering libraries

Decarbonization

Effective Energy
Accounting

Identify areas for possible energy conservation measures:
= Utility Bill Verification: Identify billing errors by comparison with a shadow bill

= Cost Allocation: Allocate energy costs to terminals or departments for accurate billing
= Power Factor correction: Mitigate harmonic effects and power quality issues

Decarbonization

Basic Energy
Awareness

= Energy Monitoring: Increase awareness of energy usage by creating easy-to-
understand graphical dashboards and reports from data

= Cost Allocation: Identify "quick-win" opportunities for energy savings

Decarbonization

Advanced Energy
Performance

= Enerqgy Performance: Normalize energy data (e.g. with respect to building area) to give
context. Analyze energy performance in context using KPIs

= Enerqy Benchmarking: Compare energy usage with respect to other comparable facilities

= Energy Modeling and Verification: Model the energy usage versus energy drivers

Decarbonization

Advanced
Microgrid

= Enhance power system reliability, despite grid instability often resulting from powerful
storms and grid unavailability

= Reduce carbon emissions and optimize cost efficiency by leveraging Distributed Energy
Resources (DERSs)

mmm Essential mm Recommended m Desirable

e 00000 o Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ubv/English/BM_ESXP_DG_Utility_Bill_Verification_IEC_0001120291.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/pfc/English/BM_ESXP_DG_Power_Factor_Correction_IEC_0001133153.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/em/English/BM_ESXP_DG_Energy_Monitoring_IEC_0001079437.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ca/English/BM_ESXP_DG_Cost_Allocation_IEC_0001007268.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/mg/English/BM_ESXP_DG_Microgrid_IEC_0001122076.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ep/English/BM_ESXP_DG_Energy_Performance_IEC_0001148919.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eb/English/BM_ESXP_DG_Energy_Benchmarking_IEC_0001125718.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/emv/English/BM_ESXP_DG_Energy_Modeling_And_Verification_IEC_0001130766.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
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Control Center

Our Digital Solutions and Services: Applications Overview

Decarbonization
Energy and

Environmental
Compliance

Energy Efficiency Compliance: Report effectively about local/global energy and
environmental building code compliance

Greenhouse Gas Reporting: Track and report emissions effectively to help cut carbon
emissions

Decarbonization

Electrification
(EV Charging
for eBus Depot)

Power the bus depot with an end-to-end electrical distribution solution for charging your
electrical buses

Integrate and manage local power generation and batteries for self-consumption of
renewable energy or for resiliency purposes

Decarbonization

L2 2

Building
Automation

Monitor and control the electromechanical systems present in the passenger station
Automate processes within the passenger station
Implement operational and emergency scenarios

mmm Essential mm Recommended m Desirable

Click on the blue links to have more information ]



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/eec/English/BM_ESXP_DG_Energy_Efficiency_Compliance_IEC_0001137752.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/ggr/English/BM_ESXP_DG_Greenhouse_Gas_Reporting_IEC_0001137751.xml?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

Control Center
EcoStruxure ¥ Power for Reference Electrical and Digital Architectures

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power

Can Support the Railway Industry Typical reference architecture Typical digital architecture
SECTION 3 — Digital Solutions Find the Schneider Electric digital solutions and Find how the products, software
and Services across the Facilities . . . o
: services relevant to implement the selected solutions and cloud services are
1= Overhead Lines applications. connected in the digital architecture.

2- Traction Substations

S5 TR BT 7 HETETis S S Then find their location in the reference

4- Passenger Stations architecture.
5- eBus Depots

6- Tunnel Systems
1- Select the appiications [ J  2- Determine the required products il 3 3- Find the location

7- Depots and Workshops

8- Control Center
Introduction

EcoStruxure Value Proposition
Applications Overview

Reference Architectures

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories
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1- Select the applications

2- Determine the required products 3- Find the location

EcoStruxure EcoStruxure eTraX
Traction network
design tool

Limble CMMS AVEVA

=Y Ly certified partner

Advisor Advisor

EcoStruxure EcoStruxure EcoStruxure

Microgrid Building ECD‘_’??LE I?r EI'Ecstgia' XR Operator
Advisor Advisor tSIDEOT Advisor

Power Advisor

EcoStruxure Power Monitoring Expert
MMS AVEVA ce

EcoStruxure Power Oper
EcoStruxure Power Automation
System

EcoStruxure EV C

EcoStruxure Microgrid Operation
EcoStruxure Asset Advisor (EcoCare)
AVEVA PI System

EcoStruxure XR Operator Advisor
Eco Struxure EV Advisor

EcoStruxure Microgrid Advisor

Eco Struxure Build

EcoStruxure B
AVEVA Insight

Analytics & Services

Electrical Distribution Monitoring and Alarming AVEVA PI : data collection & contextualisation

Capacity Management

F—— i i I

eeciical istrivution Monitorng and Aarming |

copsryansgemen |

overcveninnayss |

|

Traction Passenger eBUS Tunnel  Datacenter Rail Traffic

ovemmeadlines " s e

and Auiary

Potier systems

Eeosture R

G sty Stock

0O EcoStruxure P(_)we_r Operation

_g, % / Power Monitoring Expert R

hal (&) eTraX EcoStruxure Infra.

Simlagon/ Woroons

Operation Operation

EcoStruxure EcoStruxure Enterprise
Buildir}g EV Systems

Operator Training Simulation OPETatlon Expert

Simulate Before Operate
Cybersecurity Central Management

Asset Preventive Maintenance

Asset analytics Field devices

Connected
Products

* EcoStruxure Service Plan — EcoStruxure Asset Advisor + EcoStruxure Power Advisor
Typical Reference Architecture for the Control Center
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Apps,
Analytics &
Services

Edge Control

Connected
Products

Asset Mar

EcoCare
Membership *

Powered by EcoStruxure
digital platform

Limble CMMS
AVEVA
Certified Partner

EcoStruxure

XR Operator
Advisor

AVEVA
Insight / PI System

EcoStruxure
EV
Advisor

EcoStruxure
IT
Advisor

EcoStruxure
Microgrid
Advisor

EcoStruxure

Building
Advisor

EcoStruxure
Power Operation /
Power Monitoring
Expert

TraX
Simulation Engine

Central Operation

AVEVA
System Platform

EcoStruxure

IT Expert

EcoStruxure
Cybersecurity
Application Platform

EcoStruxure
Building Operation

MV Switchgears
and Transformers

== |

‘"!'"”"m' EcoStruxure
Panel Server
L

n "

LV Switchgears

s

afEs
fom

i

Connected Devices
for Energy control
of traction, non-traction
& catenary systems

Connected Devices
in Passenger Stations

= Public LAN/'WAN
——— Technical LAN

—— Serial

<))  Wireless —2.4 GHz

* Please, contact your Schneider
Electric representative to confirm
the availability of EcoCare
for Electrical Distribution
or EcoStruxure Service Plan
in your country.

Connected Devices
in Tunnels

Reference Digital Architecture for the Control Center
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SECTION 4

v

Design Considerations

Control Center Solutions

Control Strategies for Passenger Stations
Control Strategies for Traction substations
Communication Protocols

Time Synchronization

Integration with BMS

Cybersecurity

Environmental Data Program

WHY READ

THIS SECTION?

The objective of this section is to:

Provide the details of the

to be
considered while designing digital
architecture

Addresses

in the
context of communications, data,
time and cybersecurity
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How to Choose a Solution for Operation Control Centers

The control center centralizes the operation of railway facilities.

Schneider Electric offers the following solutions for effective management and control:

Management

of Energy

Basic functionalities

EcoStruxure

Power Operation

EcoStruxure

Power Monitoring
Expert

AVEVA

System Platform

Basic operation
and monitoring
Alarm management
Access control
Automatism

and interlocks
Basic reporting

Continuous thermal
monitoring

Power event analysis
Power quality
monitoring

Energy usage
analysis

Energy efficiency

& power quality
compliance

Complex systems

Advanced alarm

management

Advanced reporting

& data analytics tools
Emergency control
center

Graphical event
replay

Scalability

Management

of Passenger Stations

Building approach

EcoStruxure
Building Operation

AVEVA
System Platform

EcoStruxure

Power Monitoring

Expert

Railways
Building element
integration
Building
management
Interoperability
protocols

Industrial approach

Urban
Transportation
Higher integration
needs of external
systems

Industrial
interoperability
protocols

Additional analysis

Continuous thermal
monitoring
Power event
analysis

Power quality
monitoring
Energy usage
analysis

Energy efficiency
& power quality
compliance

Control of Railway
Tunnels

Tunnel Management

» Good capabilities
for integration with
external systems

* Industrial
interoperability
protocols

AVEVA

System Platform

Additional analysis

« Continuous thermal
- monitoring
I CUICIEN . Power event analysis
EEE « Power quality
monitoring
« Energy usage analysis
« Energy efficiency
& power quality
compliance

EcoStruxure

Control of
Datacenters

EcoStruxure
IT Expert .

Datacenter Management

Management

of power supply
Monitoring of
environmental
conditions

Additional analysis

EcoStruxure

Power Monitoring

Expert

Continuous thermal
monitoring
Power event
analysis

Power quality
monitoring
Energy usage
analysis

Energy efficiency
& power quality
compliance
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Application
* Mainlines or in high-speed rail systems

Control strategy
» Considered as a specialized type of building
* Alignment with building management system

Typical equipment

*  Floor controllers (AS-P)

* Room controllers (RP-C)

+ Building Operation & Building Advisor for centralizing
station information.

Telecommunication Protocols

+ KNX

«  DALI

» Other standard telecontrol protocols.

Control Strategies for Passenger Stations

Passenger stations can be conceptualized in various ways, depending on the approach to automation and the
perception of the facility.

Surface-installed passenger station Underground passenger station

Application
» Urban transportation

Control strategy

» Considered as an industrial facility

» Use of industrial automation for critical components
like ventilation

Typical equipment
*  PLCs based solutions (M580 and M340)
* AVEVA System Platform for centralizing information

Telecommunication Protocols

* OPC (for advanced data modeling and cybersecurity
features).

*  Modbus (for interconnexion with legacy systems)
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Application

Mainly in high performance systems such as mainlines or in high-

speed rail systems

* Railway systems with very high energy demand

* High-speed travel

» Railway systems with a very high frequency of train movements

Control Strategy

» Use elements borrowed from electrical distribution

Typical equipment

»  Specialized controllers for managing electrical devices with a
native implementation of most of the necessary functions for
substation automation

Interoperability standard

» |EC 61850: describes the implementation of the functions
present in a substation from both a constructive and functional
perspective

Advantage

» Fully adapted to control an electrical process

+ Analysis of electrical events

«  Excellent performance

+ Maintenance management & engineering tools

+ Good interoperability due to the use of IEC 61850

«  Cybersecurity requirements

Drawback
* Higher price

Control Strategies for Traction Substations

Control strategy is different whether the system is supplied with %Iternating or direct current:

Alternating Current (AC) Direct Current (DC)

Application

Mainly urban transportation

»  Systems with lower energy demand (tramways)

» Networks with a strong tradition in this technology (metros)

Control Strategy

» Choose a general-purpose programmable logic controller
(PLC) as the main element for their automation

Typical equipment

»  Use general-purpose programmable logic controllers (PLCs)
for automation

Interoperability standard

* Modbus (and variants)

Advantage

»  Simple configuration

*  Price competitive

Drawback

» Limitation in meeting usual standards of the electrical world

» Limited performance

» Limitations due to Modbus: deficiencies in electrical object
modeling, event dating, and cybersecurity. Can be addressed
using non-standard versions of the protocol or OPC UA
protocol (widely used in industrial environments).
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Communications Protocols

Modern electrical distribution systems, especially in critical infrastructure like railways and urban transportation, use
various industrial protocols for data communication from devices such as circuit breakers, relays, controllers, and

sensors. Key protocols include:

Modbus RTU and Wireless

Common in low voltage systems
for metering, protection, and
control.

Can convert serial Modbus to
Modbus TCP/ IP for data
integration with a power
monitoring or SCADA software.

Enables low-powered simple data
communication for energy and
condition monitoring sensors.

Can be aggregated and converted
to Modbus TCP/IP for integration
with a power monitoring or
SCADA software

(using a data concentrator and
protocol converter device)

Commonly used for high-speed
medium voltage automation.

Provides:

* Consistent measurement
naming

* Fast device-to-device
communication (GOOSE
messaging)

¢ Communication to a SCADA
system

EcoStruxure Power natively integrates with Schneider Electric devices to obtain real-time, historical event and data
logs, as well as waveforms. However, it is common for 3rd party devices to store event logs and waveform data in
proprietary formats. The EcoStruxure Power platform can acquire data from any device using the open protocols
mentioned above, provided the data is available in non-vendor-proprietary formats.

@ Learn more about:
1 il - Communications

|
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Time Synchronization

Why consider time synchronization of connected products?

To operate, EcoStruxure Power applications collect data from the connected products of
the electrical installation (such as relays, trip units, power meter, sensors).

When applications analyze and correlate timestamped data from multiple connected
products, it is crucial to make sure that their internal clocks are accurate relative to other
devices and local time. The setting of devices to a single time reference is called time
synchronization.

The choice of the time synchronization solution must be defined during the system design
phase. It depends on the time criticality of the applications deployed to monitor and control
the different parts of the installation.

Refer to next page for further explanations about time criticality.

For a detailed coverage of time synchronization, refer to:

@ » Data recording and Timestamping section in the EcoStruxure Power Design Guide

» “How to Optimize Time-Synchronization and Data Recording for EcoStruxure Power Digital Applications” Technical Guide
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Time Synchronization

What is the time criticality of an application?

The time criticality of an application defines the level of time accuracy required for data
timestamping to enable the proper operation of the application.

EcoStruxure Power categorizes applications into three levels of time criticality:

Digital Application Time Critical | Time Accuracy Upper Limit Time Accuracy Lower Limit

High +1ms +10 ms
Medium +10 ms +1s
Low +1s +10s

Example of time criticality:

» Continuous Thermal Monitoring: This application monitors the progressive rise in
busbar connection temperature to help prevent fires. It has a low time criticality.

*  Power Event Analysis: This application reconstructs the sequence of events among
multiple electrical equipment to help understand the cause(s) of an incident. It has a
high time criticality.

Refer to next page to learn how to select the appropriate time synchronization solution
based on the time criticality.

» Time criticality of applications



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/transverse/English/BM_ESXP_DG_Transverse_Section_IEC_0001148082.xml/$/ESXP_DG_SYSD_DRT_Record_Level_0001148476

Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities

SECTION 4 — Design Considerations

Control Center Solutions

Control Strategies for Passenger Stations
Control Strategies for Traction Substations
Communications Protocols

Time Synchronization

Integration with BMS

Cybersecurity

Environmental Data Program

SECTION 5 — Customer Stories

BIBLIOGRAPHY

=K <X>

Life Is ®n ’ Schneider
85 lectric

Time Synchronization

How to select the time synchronization solution based on time criticality?

There are many options available for time synchronization protocols, which can make it challenging to develop a
cohesive strategy for all connected devices. To achieve optimal performance while minimizing costs, it is common
to enforce the most accurate protocols only in the sensitive areas of electrical distribution (e.g., the electrical supply

of core industrial processes) and use less accurate solutions in areas with lower sensitivity (e.g., utilities).

The table below provides an overview of the solutions based on achieved time criticality and related costs:

Application Time Critical | Typical Time Accuracy Protocol Media Typlcal Cost

High +1ms Ethernet PTP (IEEE 1588)

High +1ms Serial IRIG-B $ $ $
Medium +10 msto 100 ms Ethernet NTP $
Medium +100 ms Serial DCF77 $$
Low +1s Ethernet SNTP $
Low +1s Ethernet Over Modbus / ION from Edge Control $
Low t1s Serial 1 per 10 $$

To summarize the table :

+  PTP provides the best performance versus cost option available today for highly time-critical applications,
but is not available on all devices

» IRIG-B offers similar performance to PTP but comes with a much higher installation cost.

* NTP is the next best alternative for medium time-criticality needs.

* SNTP or Modbus are adequate for low time-critical applications.
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Integration with Building Automation Systems (BMS)

Why integrate mechanical and electrical systems?

Need for data aggregation Benefits of systems integration

Facility infrastructure is experiencing a convergence of Integrating the systems:
information and operational systems. This is
particularly true for Railway and Urban Transportation
applications, where mechanical and electrical systems
are essential infrastructure.

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

» Enables applications to utilize context from
These systems are rapidly generating increasing both systems to optimize the decision-making
amounts of data, with the addition of new sensors, processes;
meters, and other smart equipment. It is crucial to have
robust software system with proper data aggregation
from these devices.

» Enhances overall Operational efficiency

Examples of mechanical and electrical systems integration in Railway
» Energy performance monitoring : Track and model facility energy usage;
+ Asset management: View mechanical and electrical asset performance in one place;

» Fault management: Detect faults and respond through an integrated interface.

@ Learn more about:
1 X « Data Integration and Interoperability between Systems [N N N ] e
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PG - Integration with Building Automation Systems (BMS)

SECTION 1 - Introduction to the Railway . . .
and Urban Transportation Market Why plan the integration at the design phase?

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Costly retrofit of existing installations Advantages of early system integration
SECTION 3 - Digital Solutions
and Services across the Facilities Traditionally, Power Management Systems Enabling the BMS and PMS to integrate directly
SECTION 4 — Design Considerations (electrical systems) and Building Management to relevant data allows the systems to perform as
Systems (including mechanical systems) are designed. Additionally, it also:

Control Center Solutions

designed in silos. The consequence is that it

Control Strategies for Passenger Stations i X i
leaves the end user with little to no electrical data

* Reduces cost and complexity by minimizing

Control Strategies for Traction Substations excessive wiring of electrical devices to

Communications Protocols in operational systems. mechanical control systems.

Time Synchronization e - . g H H
Integration with BMS Retrofitting this into an existing system can be * Helps system integrators by enabling a
Chfsereeuity quite costly. Therefore, it is essential to design the seamless interface to manage facility
HnlierE Bee FiasE proper loT electrical systems far in advance. operations and maintenance;

SECTION 5 — Customer Stories

BIBLIOGRAPHY
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B e Tt Integration with Building Automation Systems (BMS)

Railway and Urban Transportation

SECTION 1 — Introduction to the Railway

and Urban Transportation Market How is data acquired and integrated within the architecture? (1/2)
SECTION 2 — How EcoStruxure Power Data acquisition
Can Support the Railway Industry
SECTION 3 - Digital Solutions Digital electrical monitoring and control software acquires data from intelligent
and Services across the Facilities electrical devices via open communication protocols. This includes:
SECTION 4 — Design Considerations « Real-time information
Control Center Solutions ¢ Historical power events
Control Strategies for Passenger Stations » Data logs
Control Strategies for Traction Substations * Electrical signal waveforms
Communications Protocols « Service diagnostics.
Time Synchronization
Integration with BMS By default, BMS (Building Management Systems) cannot retrieve certain data
Cybersecurity from the electrical distribution, such as event logs, waveforms, and diagnostic
SRR (D2l AEEEmn data. Trying to do this directly with the BMS would require a tremendous
SECTION 5 — Customer Stories amount of engineering. It is more efficient and native to let a PMS (Power
Management System) collect the data from the electrical distribution and then
BIBLIOGRAPHY integrate the PMS with the BMS.
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PG - Integration with Building Automation Systems (BMS)
SECTION 1 — Introduction to the Railway
and Urban Transportation Market

How is data acquired and integrated within the architecture? (2/2)

SECTION 2 - How EcoStruxure Power

! Data Integration
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities

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

Ecoatruxure* Eco&truxure’
Building Operation Power Operation
i with Advanced Reporting and Dashboards

Graphics
Real-time graphics, Trending Combined Alarm Viewer

EcoStruxure Power Operation (EPO)

SECTION 4 — Design Considerati . v
S with Advanced Reporting and Dashboards

Control Center Solutions

EcoStnuxure Web Services | —— Data Acquisition Engine
— Real-time, historical data, alarms, events

Control Strategies for Passenger Stations

B HIMLS {
-— L -

e (with support for Actve Directory) [~ |
Dashboards, reports, trends, diagrams, -

configuration pages, eic

Reporting and Dashboard Engine

Dashboards, reports, trends, diagrams,
configuration pages, eic.

o EcoStruxure Building Operation (EBO)

Control Strategies for Traction Substations

Communications Protocols Database

(€. status/energy correlation reporting)

Database —————————————+—— Extract, Transform Load Tool
Historical data (eg, equipment status)

Time Synchronization
Integration with BMS
Cybersecurity

Environmental Data Program

The integration is performed through:
* EcoStruxure Web Services

Used for real-time data, alarms, and historical data
+  Web interface integration (Single Sign On)

| Ethemet - technical LAN

SpaceLogic
ASB
L

SpaceLogic
ASP

Used for power and energy dashboards, graphical
diagrams, trends, reports, and configuration pages

-
sEas
qf 8 ecostruxure
- g Panel Server

Powerlogic ~ Powerlogic  Galaxy
PMBODD/  T300

SECTION 5 — Customer Stories

mation
Powermeter  controller

Alivar
Vaiiable speed Power mefer
dive (VSD) ==

- s|®°

= C

‘SpaceLogic
RP-C/MP-C
Controller

BIBLIOGRAPHY

F rom'- —— . B Powerlogic  MasterPacT  PowerLogic
EcoStruxure Building Operation (EBO) o, b0 B e e e
BACNet Sorial i reiay system ‘m‘ rcuit breaker

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 to
enable energy data correlation.
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Ecog truxure’

Building Operation

&

Graphics <
Real-time graphics, Trending Combined Alarm Viewer

[ HTMLS

I EcoStruxure Web Services }—

Ecog truxure’

Power Operation

with Advanced Reporting and Dashboards

—— Data Acquisition Engine

Real-time, historical data, alarms, events

Embedded Web Links <€ | (with support for Active Directory) | <€ Reporting and Dashboard Engine
Dashboards, reports, trends, diagrams, Dashboards, reports, trends, diagrams,
configuration pages, etc. configuration pages, etc.
Database Extract, Transform Load Tool »' Database
Historical data (e.g., equipment status) ! (e.g., status/energy correlation reporting)
, =. )
Ethemnet — technical LAN
e ; ,
; . R
ige_:geLoglc igii\gemglc mEE. . St
| Automation Server Automation Server i - [ [ i Panel Server
] PowerLogic  Powerlogic Galaxy
PM8000/ T300 VXNLNVMVS
IONS000 Automation UPS
spaceLogic Powermeter  controller PowerL ogic
RP-C/MP-C Altivar, PM5000
Controller Xs_inal(l\l;ess[;)}}eed EeTer D
rwe —
== g1 B L
1 ns — :—".__:—-' |
: Actio PowerLogic  MasterPacT PowerLogic
i IEM3000 P5/P3 MTZ AccuSine fopract
Protection Power correction
Room controller Energy meter ACB ircu
BACNet Serial relay system oy SRR

s .,

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

s
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Railway and Urban Transportation Cybe rsecu rlty

SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Seven pillars to strengthen cybersecurity

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Cybersecurity is no longer a question of competitive advantage or even minimizing damage.

It is a fundamental requirement for doing business today.
SECTION 3 - Digital Solutions . X . . i

SECTION 4 — Design Considerations

Control Center Solutions @ ACCESS CONTROL

Control Strategies for Passenger Stations

Control Strategies for Traction Substations @ Access Control
Communications Protocols @ USE CONTROL

Time Synchronization Protect electrical components by verifying the identity
Integration with BMS

of any user requesting access to a component before
CYPEREENiLY @ DATA INTEGRITY activating the communication with that component.
Environmental Data Program
SECTION 5 — Customer Stories When used in conjunction with security event
@ DATA CONFIDENTIALITY logging, this will include ensuring ‘non-repudiation,’

BIBLIOGRAPHY for example, a person cannot deny that they

performed a particular action.
@ DATA FLOW
@ TIMELY RESPONSE TO EVENTS
@ o < > @ RESOURCE AVAILABILITY
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EcoStruxure™ Power for

Railway and Urban Transportation Cybe rsecu rlty

SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Seven pillars to strengthen cybersecurity

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Cybersecurity is no longer a question of competitive advantage or even minimizing damage.

It is a fundamental requirement for doing business today.
SECTION 3 - Digital Solutions . X . . i

SECTION 4 — Design Considerations

Control Center Solutions @
Control Strategies for Passenger Stations 000

Control Strategies for Traction Substations M Use Control
6 CE
Time Synchronization

Protect against unauthorized actions on component
Integration with BMS

resources by verifying that the necessary privileges
CYPEREENiLY @ DATA INTEGRITY have been granted before allowing a user to perform
Environmental Data Program

the actions.

SECTION 5 — Customer Stories
@ DATA CONFIDENTIALITY This must address what a hacker can potentially do if
BIBLIOGRAPHY

they access the system and counteract that by only
giving the minimum level of access necessary for that

@ DATA FLOW user to perform their role.

@ TIMELY RESPONSE TO EVENTS

@ _ < > @ RESOURCE AVAILABILITY
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SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Seven pillars to strengthen cybersecurity

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Cybersecurity is no longer a question of competitive advantage or even minimizing damage.

It is a fundamental requirement for doing business today.
SECTION 3 - Digital Solutions . X . . i

SECTION 4 — Design Considerations

Control Center Solutions @ R
Control Strategies for Passenger Stations Q

Control Strategies for Traction Substations %é Data |nteg rlty
Communications Protocols @
Time Synchronization

Ensure that the components will perform as intended
Integration with BMS

during operational and non-operational states, such
CYPEREENiLY @ DATA INTEGRITY as energy production and storage, or a maintenance
Environmental Data Program

shutdown.

SECTION 5 — Customer Stories
@ DATA CONFIDENTIALITY Consider a Circuit Breaker that is detecting potential
BIBLIOGRAPHY

issues in its operation: if the SCADA system is
hacked and is forced to indicate everything is okay,

@ DATA FLOW that could cause an unexpected and dangerous
event.

@ TIMELY RESPONSE TO EVENTS

@ _ < > @ RESOURCE AVAILABILITY
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SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Seven pillars to strengthen cybersecurity

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Cybersecurity is no longer a question of competitive advantage or even minimizing damage.

It is a fundamental requirement for doing business today.
SECTION 3 - Digital Solutions . X . . i

SECTION 4 — Design Considerations

Control Center Solutions @
Control Strategies for Passenger Stations

Control Strategies for Traction Substations @ Data Confldentlallty
Communications Protocols @
Time Synchronization

Protection of component-generated confidential
Integration with BMS

or sensitive nature information, whether at rest
BRIy @ DATA INTEGRITY or in transit.
Environmental Data Program

Also, protection of data to avoid hackers who aim

SECTION 5 — Customer Stories to break in.
®
BIBLIOGRAPHY Data regarding energy profiles and usage could
provide information into confidential Railway
®

= @ RESOURCE AVAILABILITY
2006 CEIEL D
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Railway and Urban Transportation Cybe rsecu rlty

SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Seven pillars to strengthen cybersecurity

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Cybersecurity is no longer a question of competitive advantage or even minimizing damage.

It is a fundamental requirement for doing business today.
SECTION 3 - Digital Solutions . X . . i

SECTION 4 — Design Considerations

Control Center Solutions @
Control Strategies for Passenger Stations

Control Strategies for Traction Substations @ Data FIOW
Communications Protocols @
Time Synchronization

Ensure the connection of the device to a segmented
Integration with BMS

network where disconnection strategy, unidirectional
CYPEREENiLY @ DATA INTEGRITY gateway, firewall, and demilitarized zones are
Environmental Data Program

defined to avoid unnecessary data flow.

SECTION 5 — Customer Stories
@ DATA CONFIDENTIALITY Network segmentation is a strategy that can stop a
BIBLIOGRAPHY cyberattack from going from one connected system
to another (for example, from the electrical
@ DI L communication network to the business network).
@ TIMELY RESPONSE TO EVENTS
@ o < > @ RESOURCE AVAILABILITY
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Railway and Urban Transportation Cybe rsecu rlty

SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Seven pillars to strengthen cybersecurity

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Cybersecurity is no longer a question of competitive advantage or even minimizing damage.

It is a fundamental requirement for doing business today.
SECTION 3 - Digital Solutions . X . . i

SECTION 4 — Design Considerations

Control Center Solutions @
Control Strategies for Passenger Stations

Control Strategies for Traction Substations @ Tlme|y Response to Events
Communications Protocols @
Time Synchronization

Detect, identify and respond to security violations by
IniEgeiem wiih Ee notifying the proper authority, reporting needed
Cybersecurity @ DATA INTEGRITY evidence of the violation, and taking timely corrective
Environmental Data Program action when incidents are discovered in mission-
SECTION 5 — Customer Stories critical or safety-critical situations.

@ DATA CONFIDENTIALITY

BIBLIOGRAPHY
@ DATA FLOW
@ TIMELY RESPONSE TO EVENTS

= @ RESOURCE AVAILABILITY
2006€ G

. \ .
Life Is ®n ‘ Scl&gﬁlggr eo0o0 0




Reference Guide

EcoStruxure™ Power for

Railway and Urban Transportation Cybe rsecu rlty

SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market Seven pillars to strengthen cybersecurity

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

Cybersecurity is no longer a question of competitive advantage or even minimizing damage.

It is a fundamental requirement for doing business today.
SECTION 3 - Digital Solutions . X . . i

SECTION 4 — Design Considerations

Control Center Solutions @ ACCESS CONTROL
Control Strategies for Passenger Stations
Control Strategies for Traction Substations @ Resource Ava||ab|||ty
Communications Protocols @ USE CONTROL
lime Synchronization Ensure the availability of the application or device
Integration with BMS against the degradation or denial of essential
BRIy @ DATA INTEGRITY services.
Environmental Data Program
SECTION 5 — Customer Stories
@ DATA CONFIDENTIALITY
BIBLIOGRAPHY
@ DATA FLOW
@ TIMELY RESPONSE TO EVENTS

_ @ RESOURCE AVAILABILITY
YYY [ resouRce avaLaBLy
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EcoStruxure™ Power for 3
Railway and Urban Transportation Cybe rsecu rlty

SECTION 1 - Introduction to the Railway . . . . .
and Urban Transportation Market Recommendations for selecting your partners for an optimal cybersecurity journey

(S;ECTS'ON 2 ;t';"°v‘éf_f°:trfxé"etp°wer The IEC 62443 standard provides essential guidelines for enhancing the security of connected electrical
n su or e HW. naustr . . . . . .
i Y Y distribution systems, including network, control, and safety solutions.

SECTION 3 - Digital Solutions

and Services across the Facilities When selecting partners, it is important that they understand the standard well and implement it effectively.

It's crucial to choose a partner with robust internal processes who can certify that products and solutions are
developed according to well-defined procedures.

SECTION 4 — Design Considerations

Control Center Solutions
Control Strategies for Passenger Stations
Control Strategies for Traction Substations

Communications Protocols

Time Synchronization Find an electrical power distribution specialist with a
Integration \-Nlth BMS deep understanding of cybersecurity requirements.
Cybersecurity CONSULTANT They should:

Environmental Data Program

S B G S SOLUTIONPROVIDERS * Help you with the risk assessment;
» Define the levels of security you require, compliant

with [EC 62443;

* Provide guidance on implementing best practices
for cybersecurity.

BIBLIOGRAPHY

SERVICE PROVIDERS

@ S & 5 At Schneider Electric, we have dedicated services to support throughout the cybersecurity journey.
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EcoStruxure™ Power for 3
Railway and Urban Transportation Cybe rsecu rlty

SECTION 1 - Introduction to the Railway . . . . .
and Urban Transportation Market Recommendations for selecting your partners for an optimal cybersecurity journey

(S;ECTS'ON 2 ;t';"°v‘éf_f°:tr‘l"‘:'etp°wer The IEC 62443 standard provides essential guidelines for enhancing the security of connected electrical
n su or e HW. naustr . . . . . .
i Y Y distribution systems, including network, control, and safety solutions.

SECTION 3 - Digital Solutions

and Services across the Facilities When selecting partners, it is important that they understand the standard well and implement it effectively.

It's crucial to choose a partner with robust internal processes who can certify that products and solutions are
developed according to well-defined procedures.

SECTION 4 - Design Considerations

Control Center Solutions

Control Strategies for Passenger Stations
Control Strategies for Traction Substations Choose an electrical system technology provider that has
Communications Protocols adopted the IEC 62443 standard and has a secure

Time Synchronization development lifecycle process in place that:

Integration with BMS

» Ensures systems are resilient in case of cyberattack;

Cybersecurity CONSULTANT

Environmental Data Program

* Provides a formal process to inform and assist

SECTION 5 — Customer Stories SOLUTION PROVIDERS customers if any security vulnerabilities are discovered;

* Fully tests and validates the security of all components

SERVICE PROVIDERS and systems;
- Demonstrates third-party cybersecurity certification;

BIBLIOGRAPHY

« Delivers customized and flexible solutions that align
with your business requirements.

@ S & 5 At Schneider Electric, we have dedicated services to support throughout the cybersecurity journey.
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SECTION 3 - Digital Solutions
and Services across the Facilities

SECTION 4 — Design Considerations

Control Center Solutions

Control Strategies for Passenger Stations
Control Strategies for Traction Substations
Communications Protocols

Time Synchronization

Integration with BMS

Cybersecurity

Environmental Data Program

SECTION 5 — Customer Stories

BIBLIOGRAPHY
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Cybersecurity

Recommendations for selecting your partners for an optimal cybersecurity journey

The IEC 62443 standard provides essential guidelines for enhancing the security of connected electrical
distribution systems, including network, control, and safety solutions.

When selecting partners, it is important that they understand the standard well and implement it effectively.

It's crucial to choose a partner with robust internal processes who can certify that products and solutions are
developed according to well-defined procedures.

Choose partners with the required capabilities:

CONSULTANT * A system integrator with deep IT and OT
experience including cybersecurity within the
SOLUTION PROVIDERS context of critical operational systems

« Cybersecurity services that can deliver quick
SERVICE PROVIDERS response to help assess and recover from a
cyberattack.

At Schneider Electric, we have dedicated services to support throughout the cybersecurity journey.
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Integration with BMS

Cybersecurity

Environmental Data Program
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Cybersecurity

Our solutions to support cybersecurity journey

At Schneider Electric, we can:

» Provide a selection of cybersecurity certified products
* Provide certified system architectures and solutions

« Deliver lifecycle services

Certified products developed
according to IEC 62443
functional requirements with
Secure Development Lifecycle
processes.

@ Learn more about:
X » Cybersecurity

Certified products Certified systems & solutions

Certified secure system architecture
according to IEC 62443-3-3 with
documented processes and
solutions for a secure system.

Cybersecurity system configuration
software for consistent security
policy deployment.

Lifecycle services

Consulting services from design,
implementation, operations and
maintenance to tailor your security
solutions to your strategy and
budget.



https://www.productinfo.schneider-electric.com/esxp_digital_apps_iec/transverse/English/BM_ESXP_DG_Transverse_Section_IEC_0001148082.xml/$/ESXP_DG_SYSD_Cyber_Intro_0001154649?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

Reference Guide

EcoStruxure™ Power for
Railway and Urban Transportation

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
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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&

‘8
ST
X
e D

Repack & O
remanufacture

Dismantling,
remanufacturing,
recyclability,
take-back

Environmental
footprint
Product Environmental
Profile and digitalized
carbon footprint

Life time extension
Repairability, reliability

Energy
efficiency

Energy consumption
Improved energy
consumption CO,
saved and avoided

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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SECTION 3 — Digital Solutions
and Services across the Facilities
1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems
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6- Tunnel Systems

7- Depots and Workshops

8- Control Center

SECTION 4 — Design Considerations
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Railway: Europe
Urban Transportation: US

Urban Transportation: Europe
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SECTION 5

Customer Stories

WHY READ

THIS SECTION?

The objective of this section is to:

provided across globe

in the Railway and Urban
Transportation sectors,
addressing
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EcoStruxure™ Power for 5 - 3 : 3
Reltway and Urban Traneportation Railway: A Leading Railway Operator in Europe Q
SECTION 1 - Introduction to the Railway " .
and Urban Transportation Market Customer Challenges > Solution Provided
2EC20N 2 — How EcoStruxure Power Manage and operate efficiently a country-wide network: Services
an Support the Railway Industry . . .
* Nearly 6.000 km mainlines railway network with almost ) ) ) )
SE;:'QON_ 3 - Digital ?::Iu't:ion.ls.t. 340 electrical substations: . II\E/Ialr.\tena.nce se:jwllcest:.colrrecgwte ?nd greyentlve
and Services across the Facilities ) ) ) ] ° ngineering and electrical substation design
Gt [ * Nearly 4.000 km of reliable high speed national rail «  Cybersecurity

: . network with almost 175 traction electrical facilities.
2- Traction Substations

3- Auxiliary Powers Systems

Edge Control

4- Passenger Stations

5- eBus Depots . 8 N, @ * AVEVA System Platform for energy and building
6- Tunnel Systems - TEEEE (CEEER. R management at Control Center level

* EcoStruxure Power Automation System as the
substation automation solution

» EcoStruxure Power Monitoring Expert for power
management with Power Quality improvements

7- Depots and Workshops
8- Control Center ol

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories e
Railway: Europe B Q Connected products
Urban Transportation: US *  AC MV Panels for traction network: 25 kV AC high
Urban Transportation: Europe speed and 3.3 kV DC mainlines
3 « Cabinets for auxiliary power line

BIBLIOGRAPHY Customer Benefits « Overhead line disconnectors (OHL): 25 kV AC high

« Real-time single view of the national rail network, speed and 3.3 kV DC mainlineg o

through integrated main and back-up control centers *  PowerLogic T500 (formerly Saitel) for data acquisition

. . N and concentration
© Ol ERETER TR U M EE el 8 (Emler e £t + Building Management System for Passenger Stations
@ =) @ & el e ST +  Tunnel Automation System

. \ .
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Ecogtruxure”

Innovation At Every Level

Apps,
analytics,
and services

Edge
Control

Connected

products

233 £

Digitalization Consulting Maintenance Services Cybersecurity
Electrical Engineering Commissioning and Training Consulting

EcoStruxure EcoStruxurg AVEVA
Power Monitoring Power Automation
Expert System

System Platform

MV switchgear, control units, protection relays, power meters, overhead line controllers

Note: Pictures displayed
here may not represent the
actual product available on
site. They are used for
pictorial demonstration only.

Solution Provided for a Leading Railway Operator in Europe
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SECTION 3 - Digital Solutions
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1- Overhead Lines

2- Traction Substations
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8- Control Center
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Urban Transportation: Brookville Smart Energy Bus Depot in US 'g. ‘

Customer Challenges >

Electrification
Converting municipal bus fleet to electric
* Resilience
Extreme weather and extended past power outages

+ Sustainability
GHG reduction targets of 80% by 2027 and 100% by 2035

EcodPtruxure
onovaion A Every Love

Apps,

anaytes,
nasemvices

Edge
Gontral

Gonnected
products

R corer Sirge Sysem

Customer Benefits
» 44 buses transitioning from diesel to electric, and
powered by on-site low-carbon energy

*  62% of reduced lifetime emissions expected from the
microgrid (equivalent to 155,000 tons of GHG)

*  99.9% resilience and reliability of operations, sized to
handle peek demand

Solution Provided

Services

EcoStruxure Microgrid Advisor implementing:

- Tariff Management,

- Self-consumption

- Demand charge reduction

EcoStruxure Power Advisor for power management
with Power Quality improvements

Edge Control

EcoStruxure Power Operation for power
management

Load Management System for optimizing the
charging process from technical and economical
point of view

EcoStruxure Microgrid Operation to integrate
removable energy and manage the potential
islanded situation from the grid

Connected products

EV Charger as main charging element to provide
energy to the bus fleet

Battery Storage System to store energy and help in
the optimization of the charging process

Energy Control Center, integrating all LV equipment

needed



https://youtu.be/6dpeN2_uS4k?si=d1KfUASuqwCPqmwG?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

Ecogtruxure”

Innovation At Every Level

EcoStruxure EcoStruxure

Apps, =coStruxul
Power Advisor Microgrid Advisor

analytics,
and services

Load
Management
System

EcoStruxure EcoStruxure
Power Operation Microgrid Operation

Edge
Control

Charge Pilot
Controller

Connected
products Note: Pictures displayed
here may not represent the
Energy Battery EV actual product available on
Control Center Storage System Charger site. They are used for

pictorial demonstration only.

Solution Provided for Brookville Smart Energy Bus Depot in the US
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Urban Transportation: A Leading Metro Operator in Europe

SECTION 1 — Introduction to the Railway
and Urban Transportation Market

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems

4- Passenger Stations

5- eBus Depots

6- Tunnel Systems

7- Depots and Workshops

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories

Railway: Europe
Urban Transportation: US

Urban Transportation: Europe

BIBLIOGRAPHY
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Centralize view for informed decision-making in energy
management and passenger stations.

» Improve safety and operational efficiency with end-to-end
visibility across facilities.

» Facilitate seamless integration with legacy and modern
systems.

EcodPtruxure

-
i
s
b
k-
‘
LM
e pomtns o
s, =

Customer Benefits

* Improvement of operational efficiency with new
extended remote operation capabilities.

*  Open platform integrating multiple external systems with
many certified system integrators.

* Enhanced modeling, design, analysis, operation
planning, predictive simulation and automation services
enabled by ETAP real-time solution.

Customer Challenges >

£)

Solution Provided

Services

»  ETAP eTraX Simulation Engine for:
- Modeling, design, and analysis
- Predictive simulation of power networks
- Operator training simulation (OTS)

Edge Control

* AVEVA System Platform to operate energy
systems and passenger stations from the
control center level

*  Modicon M580 to automate energy systems and
passenger stations

Connected products

* MV panel solutions: RM6 and SM AirSeT

»  PowerLogic P5 to implement electrical
protection functions

* Modicon M380 to implement basic automation
and information acquisition




Ecogtruxure”

Innovation At Every Level

Apps,
analytics,
and services

TraX

Simulation Engine

EcoStruxure
Edge Power Automation
Control System
Modicon
M580

a
Connected E
products : 5 Note: Pictures displayed
here may not represent the
SM AirSeT LV Powerlogic Modicon actual product available on
RM6 (SeT series) Switchgear BS M340 site. They are used for

pictorial demonstration only.

Solution Provided for Leading Metro Operator in Europe
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EcoStruxure™ Power for
Railway and Urban Transportation Refe rence DOCU ments
SECTION 1 - Introduction to the Railway . .
and Urban Transportation Market DeS|gn Guide
SECTION 2 — How EcoStruxure Power
Can Support the Railway Industry T IR ey Digital Applications for Large Buildings and Critical Facilities
Facilities
SECTION 3 - Digital Solutions IEC Design Guide The Digital Applications Design Guide provides comprehensive details
Sl S 0 EEEES e [RelliEs on the building blocks of EcoStruxure Power: the IoT applications are driven
1- Overhead Lines 2 ) by a software layer to control the traditional electrical distribution
2- Traction Substations Eio RIS Faer infrastructure.

3- Auxiliary Powers Systems . . . . .
Y Y 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.

4- Passenger Stations
5- eBus Depots

6- Tunnel Systems
7- Depots and Workshops
8- Control Center

SECTION 4 - Design Considerations Access the Design Guide online from the Landing page (IEC/NEMA)

ECTION 5 - 1 n .
SECTION 5 — Customer Stories View online
Schneider

BIBLIOGRAPHY e Slectric

Reference Document
Useful Links

Download the PDF

Download |IEC Download NEMA
[ J
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https://www.se.com/ww/en/work/campaign/innovation/power-digital-applications-design-guide.jsp?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://go.schneider-electric.com/WW_202004_Digital-Applications-for-Large-Buildings-and-Critical-Facilities_EA-LP.html?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN
https://go.schneider-electric.com/WW_202004_Digital-Applications-Design-Guide_EA-LP.html?utm_source=pdf&utm_medium=referral&utm_campaign=ww_pdf_links&utm_content=ESXP2RG004EN

EcoStruxure™ Power for 3
Railway and Urban Transportation UserI Iln kS

SECTION 1 — Introduction to the Railway . .
and Urban Transportation Market Transportation landing page on se.com

SECTION 2 - How EcoStruxure Power
Can Support the Railway Industry

SECTION 3 - Digital Solutions
and Services across the Facilities
1- Overhead Lines

2- Traction Substations

3- Auxiliary Powers Systems

4- Passenger Stations

5- eBus Depots

Smart ports

6- Tunnel Systems
7- Depots and Workshops

Facilitate reliable, green, and smart mobility with railway infrastructure digitalisation

8- Control Center

SECTION 4 - Design Considerations

SECTION 5 — Customer Stories
nding page
BIBLIOGRAPHY

Reference Document
Useful Links
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https://www.se.com/au/en/work/solutions/for-business/transportation/rail-solutions.jsp
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