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About our TCMS

Train System Integration Solution

Enhancing Railways Together - Mitsubishi Electric,
Your Train System Integrator for Safety, Comfort, and Efficient Operation.

B® Expertise and Synergy in Train System Management

At Mitsubishi Electric, we take pride in our role as a
reliable system integrator, focusing on delivering
solutions for "safety","comfort" and "efficient opera-
tion" in the railway industry.

With our expertise in systems like Brake, Automatic
Train Protection, and Communication-Based Train
Control, we ensure the highest levels of safety
during train operations.

Our offerings also extend to Passenger Information
System and Air Conditioning System, providing
passengers with a comfortable and enjoyable travel
experience.

Additionally, we cover essential aspects like Propul-
sion System, Automatic Train Operation, and Auxil-
iary Power Supply, contributing to the efficient oper-
ation of trains.

With a deep understanding of these diverse train-
systems, we have developed the Train Control and
Management System (TCMS), acting as the core of
intelligent train management. This integrated ap-
proach allows us to achieve optimal performance,
ensuring enhanced safety, energy efficiency, and
passenger comfort.

#® Our Vision with Train System Solution

At Mitsubishi Electric, we are driven by three primary objectives:

1) Optimizing Train Performance

With our expertise, we optimize train performance,
prioritizing passenger safety and comfort, and ensur-
ing reliable and efficient operation.

2) Flexible Solution Engineering

We understand the unique requirements of each
customer's vehicle systems. Our approach is flexi-
ble, allowing us to tailor solutions that precisely
match your needs. Through compliance with inter-
national standards, we ensure open interfaces, en-
hancing system compatibility and adaptability.

3) Enhancing Lifecycle Efficiency

We are committed to optimizing overall lifecycle
efficiency. Our focus is on enhancing energy effi-
ciency for rolling stock, streamlining vehicle wiring,
and implementing maintenance strategies that
maximize efficiency while minimizing downtime.

Choosing Mitsubishi Electric as your partner
means gaining access to a comprehensive and
innovative solution that maximizes the potential of
your train operations. Together, let's create a safer,
more efficient, and comfortable future for rail trans-
portation.

Core technology for
train system

Integrated solution with
technological expertise

® Brake System
e Automatic Train Protection

Safety ,— Optimizing
s Train Performance

TCMS

Train Control and
Management

System Comfort

® Passenger Information System
e HVAC (Air Conditioning) System

@ —— Flexible solution
engineering

@
N— Enhancing Lifecycle
Efficiency

Operation

® Propulsion System
e Automatic Train Operation
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About our TCMS

Lifecycle Management Solution

Incorporated with Wayside System

Enhancing Train Lifecycle with Operations and
Maintenance through Advanced Data Integration

¥ Concept of Lifecycle Management Solution

Lifecycle Management Solution (LMS) is a solution
to provide improvement in the whole train lifecycle
including train operation and maintenance.

Mitsubishi Electric provides the systems that col-
lect and utilize train/equipment data by integrating
TCMS and Wayside Monitoring and Diagnostic
System (WMDS). The sharing and utilization of

I Train lifecycle management solution

Operation/
Maintenance plans

0

Equipment

operating data '

peration/Maintenance

Train to
Ground communication

data facilitate enhancements in train operation and
maintenance such as rapid response to malfunc-
tions, inspection processes. Furthermore, it en-
ables the application of data analysis techniques
and expertise in advancing towards condi-
tion-based maintenance (CBM).

Train operator

New construction/
Renewal plans

o

Support for maintenance
and lifecycle management

Operation/Maintenance

—— Quality

Sales  m—

\_

Planning/Manufacture

improvement
MITSUBISHI
ELECTRIC

Product planning

Proposals

B® Digitalization for Next Stage

LMS is the digitalization solution to enable train operation and maintenance
to next stage. LMS creates the five key values for train lifecyle improvement.

Manufacturing Sensor Operational

Inspection data of
Record Record data data Equipment
/ \
\
| \
For smart train operation
and maintenance
Realtime - Monitor the operational status of fleets and equipment in realtime
Monitoring - Realtime fault detection and announcement
Rapid - Track the fleets and equipment status in realtime at operation control center
Recovery - Smooth communication between operation control center and driver for failure recovery
Maintenance - Improve quality and efficiency of maintenance work with preventive maintenance
Optimization - Break away from work reliant on individual ability
Predictive - Avoid malfunction leading impacts in availability and safety
Analytics - Estimate the remaining lifetime by degradation trend analytics
Energy - Find areas for energy saving by energy consumption trend visualization
Saving - Evaluate suitable solutions for energy saving and its effectiveness
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About our TCMS

Mitsubishi Electric TCMS Features

¥ Optimizing Train Operations with Intelligent Control

TCMS serves as the central infrastructure for information exchange throughout
the entire train, functioning as the brain of the system.

Enabling automation and leveraging advanced digital technologies, TCMS is a
key product of making train systems more intelligent.

Through network connectivity with all train subsystems, TCMS offers a wide
range of functionalities, including equipment monitoring, comfort service control,
integrated control, train testing support, and maintenance assistance.

Enhancing Efficiency and
Safety through TCMS Functions

TCMS provides an optimized train control function, including GoA4 (Grade of Au-
tomation Level4) features, ensuring efficient and safe train operations. Its flexi-
ble software configuration allows customers to customize monitoring, recording
items, fault diagnosis logic, and more for streamlined maintenance support.

® Interior light control

® Passenger Information display system
® Audio announcement system

e HVAC control

e Train powering/braking control
@ High Voltage control
® Isolation and reset function for

on-board equipment SERVICE

—_— EQUIPMENT
CONTROL

® Remote Status
Monitoring

® On board equipment and ® Remote Maintenance
train condition monitoring

e Maintenance data reporting

® Energy consumption monitoring

INTEGRATED
CONTROL

Includes SIL2

functions SUPPURT

oo

EQUIPMENT
MONITORING

® Onboard test
e Test run
e Automatic departure test

e Fault detection and recording
® Operation history
® Energy consumption analysis

07

i

ETHERNET
CONSIST RING

ETHERNET TRAIN
BACKBONE

/0 LINE
Ir

B® Flexible System Architecture for Integrated Solutions

Ethernet Network with Open
Interface Compliance:

Mitsubishi Electric TCMS is built on an Ethernet net-
work with interfaces compliant to the IEC 61375
series.

Additionally, the network incorporates necessary
cybersecurity measures based on threat analysis.
This safe and high-speed data transmission system
allows seamless communication between various
subsystems, facilitating integration with third-party
systems for enhanced services for operators, main-
tainers, and passengers.

Safety Proven System with
SIL2 Certification:

Mitsubishi Electric TCMS is certified with SIL2
(Safety Integrity Level 2) by certification body,
guaranteeing a high level of safety.

Enhanced Reliability and Availability:

Integrating train system functions into TCMS reduc-
es cable connections within the train, enabling the
utilization of TCMS network redundancy. This leads
to improved reliability and availability, contributing
to stable train operations. Moreover, TCMS seam-
lessly coordinates with the Wayside Systems en-
abling remote condition monitoring and further en-
hancing transportation stability.

With Mitsubishi Electric TCMS at the heart of your
train's intelligence, you can achieve advanced con-
trol capabilities, streamlined maintenance, and en-
hanced passenger experiences, leading the way to
a smarter, safer, and more efficient future of rail
transportation.
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About our TC

Solution Application

¥ Solution Application of On-board System Integration

Train-wide Integrating Equipment P
Management for Efficiency

TCMS calculates the brake force at the train ' .
level and optimizes regenerative and pneumatic

braking to enhance maintenance efficiency and TCMS

energy savings. w ~
TCMS bridges communication gaps between

cars, computes individual brake efficiency, and

strategically allocates regenerative and pneu- g » » » <

matic brakes to minimize pneumatic brake usage

and reduce pad rep|acements_ [l Pneumatic brake effort BT Regenerative brake effort

Troubleshooting Guidance for Ease
of Maintenance

TCMS provides the troubleshooting guidance to
identify the cause of fault and corrective actions.
This solution reduces maintenance and handling

workload.
Electric-Load-Driven Equipment Control oonn v SN ENEE BN BN ENEE ENEN
fOI‘ Enel’gy Saving P — W G — G — G — G —

TCMS [ APS | [ APS |
TCMS controls APS operation during the low

electric load in train level. It enables high effi-
ciency operation and reduction of the energy

Efficiency improvement up to 10%

: , _ scgi) 4G ESED ESED ENED ENED EmEm
consumption during the low electric load.
TCMS [ APS |
Sleep mode

SINDL ino 1noqy

¥ Solution Application of Wayside System Integration

Virtual Cab Monitor Information for
Rapid Recovery

WMDS provides on-board cab monitor information
to operation control center. Recovery time can be
improved by identifying fault status and recovery
guideline. It is possible to confirm necessary screen
remotely based on operator control center's needs
and support failure recovery.

ONBOARD e WAYSIDE

Y -

Equipment Health Monitoring
and Predictions

By analyzing and monitoring the equipment health
based on a cumulative operational load and deteri-
oration trends, it contributes to more efficient pre-
ventive maintenance and minimize unexpected mal-
functions

Energy Consumption Trend Visualization
for Energy Saving

WMDS provides various types of statistical data for
energy consumption including lost regenerative
energy trends and location trends. By visualization
of energy consumption trends, Mitsubishi Electric
contribute to train operation improvement for
energy saving.




Reliability and safety

MITSUBISHI ELECTRIC Reliability

B Philosophy of Reliability

Reliability is a key element of our purpose, aimed at
contributing to the realization of a vibrant and sustain-
able society.

Since the delivery of our first TCMS in 1979, Mitsubi-
shi Electric has been serving customers around the
world. Based on over forty years of experience and
solid performance, our TCMS performs reliably and
consistently in all operating environment. Based on

we have been serving customers around the world
with TCMS.

Research, design, procurement, manufacturing, and
quality control are all carried out in Itami works,
mother factory in Japan.

With our integrated production management and ad-
vanced technology, we provide highly reliable equip-
ment.

over forty years of experience and solid performance,

R&D

Research and : Manufacturing

Development

Voice of Customer

"Mitsubishi Electric is a valuable partner. We have been collaborating on
various projects for a long time," says Mr. Wang of MTR Corporation Limit-
ed in Hong Kong. He is the depot manager at MTR Pat Heung Depot and
has acquired extensive experience with Mitsubishi Electric through over 20
years of involvement in TMS (*) projects, from LRV Phase 3 to the latest SP
and TML C-Train project.

"Mitsubishi Electric TMS (*) demonstrates outstanding reliability. We rarely
encounter any issues with TMS," he states. "Furthermore, the quality has
consistently improved over the past two decades."

"Additionally, the members of Mitsubishi Electric are exceptionally support-
ive. Whenever MTR faces any problems or has queries, they strive to pro-
vide the quickest response," Mr. Wang explains. A key factor contributing to
this prompt response is the on-site support from ME-HK (Mitsubishi Electric

Quality Control

Hong Kong
New York suffers from occa- -_
sional heavy snow. We pro-
vide TCMS capable of with-
standing winter conditions
with good service records.

Photo:Marc A. Hermann / MTA

g

Cm»
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Photo: Kinki Sharyo Co., Ltd. Photo:DMRC

(Hong Kong) Limited), the Hong Kong subsidiary. Mr. Wang commends ME-HK
for serving as the primary point of contact between MTR and Mitsubishi Elec-
tric, coordinating with individuals from various departments in Mitsubishi Elec-
tric. "ME-HK acts as a bridge between MTR and Mitsubishi Electric, offering
invaluable first-hand support."

The utilization of big data has become a global trend, and MTR is no excep-
tion. "Big data technology is rapidly advancing. It can assist us in predictive
maintenance," comments Mr. Wang. "By identifying hints and signals before
failures occur, it can also provide insights into system performance trends. We
aim to utilize this information for planning maintenance works, such as replace-
ments and modifications. We hope that Mitsubishi Electric will continue to im-
prove its service and system to achieve this objective."

(*) TMS: Train Monitoring System, predecessor system of TCMS

Hong Kong is a city with high
humidity. Our TCMS contrib-
utes to stable operation of MTR
even under highly demanding
service conditions.

Photo: MTR Co., Ltd.

©

Dubai and Delhi experiences
extremely hot and dry condi-
| tions. Our TCMS can cope with
such climatic environments.

Mr. WANG Kwok Kit, Walton

Depot Manager — MTR Pat Heung Depot
MTR Corporation Limited
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Reliability and safety

MITSUBISHI ELECTRIC Safety

B Philosophy of Safety

_ _ L _ Operation
Safety is the primary mission in railways, sup- Y
porting the lives of numerous people. Railways Monitoring
must continuously ensure safety, enabling pas-
sengers to travel confidently to their destinations N
and safeguarding all those involved in train op- &
erations.
Mitsubishi Electric TCMS is a system that pro- Hazar.d
vides safety as a core of the train system. Mit- :::Iz:i
subishi Electric continuously seeks the highest AssessHEil
standards of safety by considering all possible Risk
risks in operations and verifying the safety quali- Reduction
tatively and quantitatively for the entire lifecycle Measures

of TCMS during development lifecycle. Design

Voice of Expert

We understand the importance of a comprehensive safety approach for Mitsubi-
shi Electric TCMS. It's not just about mechanical and electrical integrity; IT-re-
lated functional safety, organizational safety management, staff competency,
and product reliability are all crucial.

Our TCMS, enriched by a long history of operational excellence, exemplifies our
commitment to safety.

This system has been thoroughly evaluated to meet stringent safety standards,
a process that includes assessments by independent safety assessors and
third-party organizations. These evaluations, while crucial, are part of a broader
strategy that leverages our extensive experience to ensure reliability and opera- .
tional safety for train operations. wﬁzggen

Hiroo Kanamaru

TUV Functional Safety Expert (FSexp)
|P division, Mitsubishi Electric CO.

Our TCMS's proven track record and these external assessments serve as a
testament to its safety and efficiency in train transport. This balanced approach,
combining our history with external reviews, establishes our TCMS as a trusted
solution for train operations.

B? Engineering Support for Customized Safety Compliance Certification

As train systems grow in complexity with digitalization, train industry stakeholders face the dual chal-
lenge of ensuring safety while reducing costs and timelines. The Mitsubishi Electric TCMS, certified at
Safety Integrity Level 2 (SIL2) in accordance with IEC 62425, provides a solid solution. Its platform,
which includes both hardware and software, enables the efficient addition of new safety functions, opti-
mizing both cost and integration speed.

Customizing the TCMS on this certified platform allows for the seamless integration of additional fea-
tures, ensuring safety standards are upheld while reducing both time and expenses related to safety
certification processes. By using specialized engineering tools for customization, it meets specific oper-
ational requirements of train systems and accelerates the re-certification process for customized com-
ponents, significantly cutting down on compliance timelines. This integrated approach ensures that our
TCMS solution offers both reliability and efficiency, facilitating the development of safe, tailored train
systems.

USER MERIT

SAFETY ENGINEERING

on the SIL2 certified Platform

application application application
= A B C
Pre-certified Safety User application
Proven

Safety Function
v
MITSUBISHI ELECTRIC

Save Cost for
Safe Data Integrity : Safety
safel/o Transmission Check Eallsafe Assessment

...and more

SIL2 certified generic software

SIL2 certified PCB

Easy and Fast
customization
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Reliability and safety

MITSUBISHI ELECTRIC Serviceability

B Philosophy of Serviceability

To realize and maintain the best performance of
train systems, Mitsubishi Electric provides
hand-in-hand customer relationship management
from the beginning to the end of train life cycle.

Mitsubishi Electric closely communicates with
customers. Especially after delivery of products,

Mitsubishi Electric continu-
ously gives support through
maintenance training, war-
ranty spare parts, preven-
tive/corrective maintenance,
overhaul and refurbishment
until its eventual retirement
from service.

g Pecionl |

®

q

!

’%ﬁ,

Support for train function consider-
ation and train system circuit
design based on our experience on
the train system core TCMS

),

R

Railway Operatio

& Maintenance

Train operation assistance, mainte-
nance data status identification, and
education support in operation and
maintenance; all enabled by TCMS
functions

I8

1N

Testing & Commissionin

Efficient on-track test and early failure
isolation by TCMS and PTU functions

1
9

Proposals for new cars and tech-
nologies based on the advanced
technology in our R&D

¥ Strong Global Support for
Close Local Partnership

@ Ratingen, Germany

Mitsubishi Electric Europe,

B.V.German Branch

P

@ Pittsburgh, US

Mitsubishi Electric
Power Products, Inc.

ASIA

@ Tokyo, Japan

@ Madrid, Spain
Mitsubishi Electric Europe,
B.V.Spanish Branch

Mitsubishi Electric Corporation (Head Office)

@ Hyogo, Japan

Mitsubishi Electric Corporation,

Itami Works

@ Mother factory in Japan

® Railway system and equipment(traction
motor, propulsion system,brake system,
train control and management system,
signal control system, etc.)

@ Hong Kong, China

Mitsubishi Electric
Hong Kong Ltd.

AUSTRALIA

@ Sydney, Australia

Mitsubishi Electric
Australia Pty. Ltd.

® Sales base for Hong Kong
® Engineering functions
@ After-sales service for Hong Kong

® Manufacturing base for domestic projects
@ Control unit, auxiliary power supply, etc.
® Sales base for Australia

® Engineering functions

® After-sales service for Australia

@ Espoo, Finland

(Capital alliance)

@ Hong Kong, China
Mitsubishi Electric
(Hong Kong) Ltd.

EUROPE

@ Espoo, Finland

EKE-Electronics Ltd.
(Capital alliance)

EKE-Electronics Ltd. =~ ———— 8 [ .
.f' Pl -

@ Sydney, Australia

(D Tokyo, Japan
Mitsubishi Electric Corporation
(Head Office)

@ Hyogo, Japan
Mitsubishi Electric Corporation,
Itami Works

Mitsubishi Electric
Australia Pty. Ltd.

Design,manufacture,sales and after-sales
services of train information systems
(TCMS and peripheral equipment) and
remote train condition monitoring systems
which utilize TCMS

@ Ratingen, Germany

Mitsubishi Electric Europe,
B.V.German Branch

Sales base for Europe
Engineering function
After-sales service for Europe

@ Madrid, Spain

Mitsubishi Electric Europe,
B.V.Spanish Branch

NORTH AMERICA

@ Pittsburgh, US

Mitsubishi Electric
Power Products, Inc.

Sales base for Europe
Engineering function
After-sales service for Europe

Manufacturing base for domestic projects
Control unit, auxiliary power supply, etc.

Sales base for North America
Engineering functions
® After-sales service for North America
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Product introduction

TCMS Products

B® Central Control Unit

Central Control Unit (CCU) is involved in control, monitor and diagnostic of train. CCU communicates
with subsystems over Ethernet to monitor and control various connected subsystems throughout the train
level. CCU can control any train and subsystem from the aspect of safety, operation and comfort. SIL2
certified CPU in CCU which is called CCU-S is a dedicated controller for safety control. As an option,
gateway functionality can be added into CCU.

484.6mm x 132.6mm x 255mm

5.0kg model
Temperature Range -40°C to 85°C
Humidity 10% to 95% RH

Power Supply Voltage DC 77V to DC 137.5V
Energy Consumption Up to 30 W
5V + 5%, 10A

Connectors M12, RJ45, USB Type-A, RITS (3-pin)

Memory ROM: 128MB, RAM: 512MB, SSD: 32GB

B® Remote Input/Output

Remote Input/Output (RIO) has the provision to provide the hardwire 1/0O interface between train and TCMS.
The hardwire /O interfaces is integrated in RIO and it can reduce the train cabling. Digital I/O, Analogue 1/0
hardwire interface and ethernet communication interface are supported in RIO. RIO provides a flexible combi-
nation of digital and analogue I/O, allowing for future expansion and facilitating a wide variety of control and
monitoring solutions. RIO is SIL2 certified and can execute safety related I/O function.

484.6mm x 132.6mm x 255mm

7.0kg model
Temperature Range -40°C to 85°C
Humidity 10% to 95% RH

Power Supply Voltage DC 77V to DC 137.5V

Energy Consumption Up to 82 W

5V + 5%, 10A

Connectors M12, D-sub (9-pin), RITS (3-pin)

Memory ROM: 32MB, RAM: 3MB (1MB for backup)

xFeatures such as weight, power supply voltage and energy consumption is subject to change depending on PCB configuration

B® Consist Switch

Consist Switch (CS) is an ethernet switch which is used for Ethernet Consist Network (ECN) with
100Mbps Ethernet. CS is used to connect the TCMS and subsystems with IP based communica-
tion. The various types of networks including “Ring Topology with Dual Homing “ to satisfy redun-
dant architecture specification can be constructed with CS. Both Ethernet and RS485 interface are
supported.

Dimensions(WxHxD) 484.6mm x 132.6mm x 255mm
5.0kg model

Temperature Range -40°C to 85°C

Humidity 10% to 95% RH

Power Supply Voltage DC 77V to DC 137.5V
Energy Consumption Up to 55 W
5V +5%, 10A

M12, RJ45, USB Type-A, RITS (3-pin)

Memory ROM: 128MB, RAM: 256MB

B® Ethernet Train Backbone Node

Ethernet Train Backbone Node (ETBN) is the ethernet switch which is used for Ethernet Train Backbone
(ETB). ETBN can construct the Backbone Network over the consist considering the interoperability based on
IEC 61375-2-5 and enable the routing between ECN and ETB.

Dimensions(WxHxD) 484.6mm x 132.6mm x 255mm
5.0kg model

Temperature Range -40°C to 85°C

Humidity 10% to 95% RH

Power Supply Voltage DC 77V to DC 137.5V

Energy Consumption Up to 107 W

5V +5%, 10A

M12, RJ45, USB Type-A, RITS (3-pin)

Memory ROM: 128MB, RAM: 512MB
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Product introduction

TCMS Products

B® Human Machine Interface

Human Machine Interface (HMI) is the hardware and software tool to provide various display functions
such as train speed, train distance, equipment status and faults for supporting the driving and mainte-
nance work. The wiring and equipment information collected by TCMS is displayed on HMI. Operators
can operate equipment and Maintainers can carry out equipment tests by touching the HMI. The HMI has
different login modes for revenue service operation and maintenance, allowing different functions to be
used. Secure access to train functions by HMI is possible by protection against unauthorized person with
access control with password in HMI.

B® Portable Test Unit

Portable Test Unit (PTU) is the software tool to provide the functions of data/software transfer, data anal-
ysis and parameter/data base configuration for supporting the commissioning and maintenance work.
Software upload/data download is possible by connecting PTU to the Ethernet consist network.

The various type of data analysis including the event record data and train performance data is support-
ed. Secure access to train functions by PTU is possible by protection provision against unauthorized
person with access control with password/username in PTU.

e Software Uploading

® Record Data Downloading

e Record Data Analysis

e Parameter/Data Base Configuration
e Testing Support

Engineering Environment for faster/
flexible customization

Mitsubishi Electric has an engineering tool chain suitable for TCMS engineering. Using
the tool chain facilitates rapid and flexible development of TCMS tailored to suit the train
system for each customer. Accordingly, Mitsubishi Electric can flexibly offer upgraded
functions or other changes depending on customers’ needs at low cost.

ENGINEERING
TOOL CHAIN

System
Configuration

HMI
Application

Testing
Environment

Dedicated System Configura-
tion tool for easy customiza-
tion of system parameters

PLC programming according
to IEC 61131 for each function
categories (control for trac-
tion, brake, HVAC, passenger
information system etc.)

Human Machine Interface
(HMI) specification prepara-
tion, application development
in QT based tool.

Carrying out the test case
specification, execution of
test sequence, test reporting

with testing tool.
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History of our TCMS

MITSUBISHI ELECTRIC History —_

B® Innovative technology on TCMS

In 1979, Mitsubishi Electric TCMS began with system information monitoring. Our TCMS has continually de-
veloped with our customers' needs and evolution of technology. In 2015, we began offering the Full Ethernet
TCMS which meets IEC 61375-3-4 . It serves as the brain of the train and helps to achieve optimal train op- 2020
erations. TCMS is now indispensable not only for integrated management of trains but also for the innova- i : :
tions in our clients' business structures. We are going to continue taking on challenges to realize our cus-
tomers' ideal train operations.

Ethernet-based TCMS for
Shinkansen

1995

Our first Royal Train (trains .
for the emperor)

. L4 T
: . : g
@ : <
Metro train project - our first Our first High-speed and e
TCMS project inspection train project )
c
o
® 2
: : 7

: ° :

1921 f— : 1984
Mitsubishi ' Our first domestic Our first IEC 61375-3-4
Our first Ethernet-based TCMS Ethernet-based TCMS

Electric founded X
overseas project Our first project for the train with

seven two-car consists coupled

Our first Tram project

NEXT

IEC 61375-3-4 TCMS
Our first
Comuter train project FULL ETHERNE
BASED TCMS
Next Generation Mobility service support
) Advanced Lifecycle cost reduction solution
Wayside Communication Remote Operation and Maintenance support Enhanced Safety & Security
Status Monitoring Train Operational Control UTO supporting control Easy Integration Platform
Comfort Service control Train Maint. & Testing Support Safety related control(SIL2 certified) Emerging loT Technology application
1 1 1 1 L
1979 19908 2000S 20108 2020S FUTURE

%UTO/Unattended Train Operation %SIL/Safety Integrity Level
xOur first High-speed and inspection train project: File: 925 sendai untensyo.jpg, spaceaero2, GNU Free Documentation License, Version 1.2”
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History of our TCMS

Delivery Record

As of 2023:

Domestic METRO/Suburban/SHINKANSEN®/Loco 416 Projects Over 43,865 Cars since 1979.

Overseas METRO/Suburban/Loco 106 Projects Over 21,131 Cars since 1984.

Asla North

Europe 60,1710AR3 America
48Tcws 2,34 o

South
America

204CARS

Australia

1,799 css

MEMO
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What it mean to.be a
comprehensive Railway
solution provider

-L Mitsubishi Electric conducts business in a wide field, spanning from home electronics to satellites in space.
Through co-creation and integration of the expertise and knowledge derived from ou Ids of

business, we will provide evolved integrated solutions for the transportation system business.

Energy & Industrial Systems
Energy Group

&
Electrical Systems

Systems

y creating synergies between business and achieving technological breakthroughs, we will continue gen-
erating new values to solve the difficult challenges present in society today. \

Public Utility Systems Group
Transportation System Business

% ,f'. . i
/\Semiconducto§ of
&
Devices s , 3
a T
-

Others \ -

I‘ .‘a

Home Appliances

-l

AT >

Mitsubishi Electric Corporation

Head Office: Tokyo Bldg., 2-7-3, Marunouchi, Chiyoda-ku,

_ Tokyo 100-8310, Japan
I www.MitsubishiElectric.com
u

strial Automation
Systems
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