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Development of Autonomous Train Operation

Signalling and Operation Systems Technology Division
Railway Technical Research Institute

— ;_ET'% Railway Technical Research Institute
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CBTC introduced / planned in Japan

E— |R Railway Technical Research Institute

Tokyo Metro
Marunouchi line (2024)

JR East
Senseki line (2011.10)

Tokyo Metro
Hanzomon line (2028)

‘ Mutual operation

Tokyu Railways
Den-en-toshi line (2028)

JR East
Saikyo line (2017.11)

Saitama
Tokyo
Kanagawa

Toei Transportation
Oedo line (2027)

3

Progress in development of CBTC in Japan

— |R Railway Technical Research Institute

1987~1995 R:ixl Research and Development of CARAT"

Ly lifEN JR East Development of ATACS™

JR East Senseki Line (Suburban line district in a city)
2017.11 JR East Saikyo Line (Commuter line districts in large city)

*1: CARAT: Computer And Radio Aided Train control system
*2: ATACS: Advanced Train Administration and Communications System

4



Communication Based Train Control

Current CBTC N

Brake profile

Ground-based control ' Level ,
. ; crossing _ Driver
KA - Oy

— machine

Base station

%EI

Wayside equipment

*MA: Movement Authority
E— ﬂ Railway Technical Research Institute

Autonomous Train Operation

Train control of Autonomous Train Operation
Brake profile

Ground-based control ] Level
| @ crossing : @
I IR S0
Automate \\ 7 .)
risk decision | Control | | Control [ Point
On-board control

(train thinks autonomously)

No central safety equipment
required

*MA: Movement Authority
— ﬂ Railway Technical Research Institute




Table of contents

& Research and Development of
Autonomous Train Operation

— (J¥

Railway Technical Research Institute

7

Automatic / Autonomous Train Operation

Spread of Automatic Train Operation
Current coverage

Expansion to General line
Elevated or underground tracks — Field test in Japan
e.g.)

Labor shortage = Kashii line (JR Kyushu)
. AGT m- Operational efficiency Yamanote line (JR East) —
» Underground D etc. =

[ » Automatic speed control

* Human intervention (e.g. crew, dispatcher) in case of emergency }

Objective of Autonomous Train Operation

* Developing driverless train operation (GOA3~4) » Workload reduction
* On-board automatic route control & operation decision 7 « Flexible operation
— (J¥

Railway Technical Research Institute

8



Vision & elements of Autonomous Train Operation

[4) Wide-area operation management algorithm] 5) Real-time inter-train communication]
Wide-area operation information|  pisaster prevention & Passenger traffic

maintenance information | Cyber security enabled il
o L=

o %an communications " o
— . o v ] o _'|_|.,.-r|l-" i .=_:__.. .

Autonomous route

control & operation
[1) Detection of abnormalities

decisim {.—.. i
on and along tracks

= 2) Operational decision algorithm\
[3) Autonomous control of wayside based on status information

J
equipment from the vehicle
E— ﬂ Railway Technical Research Institute

-1 g

' Controlling

wayside equipment

Autonomous Train Operation

» Development of elemental technologies for the future railways,
looking beyond driverless operation

» Development of driverless and equipment reduction technologies,
not only for safety operation, but also for operation management

» Improved customer service through greater operational flexibility,
such as shorter trains and high frequency operation (shuttle
operation) in response to transport demand

— ﬁ Railway Technical Research Institute
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Outline of Autonomous Train Control

Pre-distribution S h
: i
I /Timetable

E zTimetabIe

_Interval control _

 Control order of routes
* Running profile
* Reduce delay

AhAe

Passenger

| ——

. Supervisor

- =

Control by on-board
Level crossin

RN W

—= On-board
controller |}

Point machine * Emergency stop

» Continuous run
Automatically resume
operation after risk avoidance

E— |R Railway Technical Research Institute

Operational
hazard

11

Reducing operational risks

Assumption: Driverless Operation

(1) Risk-reducing structures | (2) Automate risk decision

(Current GOA3~4) Vehide . A Construction
« Elevated or underground status 5 M
track B Trein 2
« Platform door Al @
l, Mapping wayside / on-board status information

Large-scale construction Geo & Line Map-based information structure

=) Applicable to existing railway lines

— |R Railway Technical Research Institute
12



Current status & issue about operational decision

el ©<C ' Factors affecting train operations

Disaster « Environment (wind, rain, earthquake)
”r‘]f;"gt‘zgf Electric [N * Ground (wayside equipment fault, obstacle)
. , * Vehicle (vehicle equipment fault, vehicle fire)
Wide-area
Dispatcher operational decision iscye
Operating notice / Signal control * Information:
. e.g.) speed limit, operation suspension Dispersed on the ground & vehicle
Rockfall detector Wayside | * Decision:
ﬁgﬁfd Q . Comprehensive decision by dispatcher
Driver etc. [V s Q* Target on Autonomous Train Operation
Local %?sltervueﬁt'ccr’gsvsviig"”g device' o On-board information collection
operational decision « Automatic decision-making
— ;’j‘ Q Railway Technical Research Institute 3
Railway Dynamic Map
Information Map | : Railway track layout
layer Information
integration
Dynamic = e - Train location
Semi-dynamic | Anemometer — Level crossing monitoring
Semi-static Weather warning — Maintenance information
Static Hazard map Track wiring
Information integration Difference from automotive sector
* Track layout: Status of railway equipment + Interconversion of status information

between map & track layout

—_— ;_j E Railway Technical Research Institute

14



Utilization flow of Railway Dynamic Map

@ Getting status information from @@ Railway Dynamic Map
. . Map | Railway track layout

vehicle or wayside o o

@ Managing status information on g 0 E

map and traCk |ayOUt é Dynamic Uq E,) Train location g-

. . . O

@ Shal‘lng Status InfOI‘matlon between E ﬁemi—' Anemometer y 4 Leve.ltcr'ossing 93_,

t ra I n S g Sil::—mlc Weather 3::::2: che o

. . o . 2 . . (a7 | Manten: @

@ Extraction of sections with high risk 3 St azara o — e 2

® Use for Autonomous Train Operation | - >

Originalit ~ Wayside
yside

First application of the “Dynamic Map”
idea to railways

— .
Framework suitable for railways

/ Risk
| assess-

— ﬂ Railway Technical Research Institute
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Conclusions

Outline of CBTC in Japan
— Development of CARAT and ATACS

Autonomous train operation
— Outline of autonomous train operation
— Autonomous control of wayside equipment from the vehicle
— Operational decision algorithm based on status information
— Railway Dynamic Map

—_— ﬂ Railway Technical Research Institute
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Railway Bureau, MOTC & RTRI exchange meeting Nov 9th, 2023

Development of ATS-DK and ATO system

Signalling Systems Lab.  Hiroyuki Fujita

Signalling and Operation Systems Technology Division
Railway Technical Research Institute

— g_r? Railway Technical Research Institute

Outline of ATP in Japan

Example of introduction in Japan’s ATP systems

o, Osaka
& JR Central lines
ATS-P

1 hinkansen lines
ATC DS-ATC, ATC-NS

eneral lines
ATS-S, ATS-Ps

ATS
over 80%

& Kyushu lines 22,603.0 km
ATS-DN, ATS-DK

ATC

e

¥ amanote & Keihin-Tohoku lines
D-ATC

—_— ﬂ Railway Technical Research Institute
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ATS-Dx system

ATS-Dx system advanced ATS-S system

O Introduced in JR Hokkaido, Kyushu, West* general lines  » general lines part of Hiroshima region
O Intermittent type ATP with permissible speed profile
O Continuous detection of absolute position for using on-board database

e > - —

& ATS-DK, JR Kyushu gen
i i L WL

wru o P

Railway Technical Research Institute

ATS-Dx system

Main functions | prevention of SPAD and exceeded speed limit

O Continuous speed profile generated by on-board equipment
O Intermittent transmission by D-type beacon (frequency and digital data)

Maximum section speed Speed profile for speed limit Speed profile for stop signal
T Generated by on-board database ‘ Generated by beacons
i i
Position i
determ_lnatlon Speed limit
|

On-board

ATS-Dx H'i ]
i

transceiver
.".‘.7'.|. 130 kHz

A - {%I + digital data

-

LN

T

—
—l
—]

== On-board Tacho-generator —
T antenna Signal
" . box
Absolute position D type beacons attached to signal
determination beacon Distance to stop signal
— ‘R Railway Technical Research Institute




ATS-Dx system

Equipment configuration | introduction example
O Ground equipment

O On-board equipment
. | S T

L

ATS-DK on-board transceiver

Railway Technical Research Institute

ATO

Comparison with ATO introduction status in Japan and overseas
O Current status of introduction in Japan

B ATO include GOA 4 have a long history — first GOA 4 example in the world

B About 40 lines operated mainly in subway (GOA 2) and AGT (GOA 4)
B No example of ATO in a general lines?

o T R

- —— = e
=—=—2-Pg be

1) General lines:
not separated from outside
e.g. with level crossings,
without platform screens

e

O Current status of introduction in overseas

B GOA 2 is progressing not only in subway but also urban railways
B More than 100 lines operated mainly in subway (GOA 3 and GOA 4)

— J¥

Aoyagi: “Efforts for automatic driving in railways and
the concept of safety and reliability”
Reliability Forum 2021, REAJ (in Japanese)

Railway Technical Research Institute




ATO

Aiming to realize new definition “GOA 2.5"

O Reduction of train operating costs to maintain rural lines

ATO with staff who does not have driver’s license
B Staff at the front end is in charge of roles such as stop operation and evacuation guidance

in

— (J¥

emergencies
GOA 2 GOA 2.5 GOA 3

Basic Functions STO Not defined DTO

Semi-automated in IEC 62267 Driverless
Ensuring safe movement System System System
Driving System System System
Supervising guideway Driver Staff System
Supervising passenger transfer Driver/Conductor Staff Staff/System
Dealing with emergency Driver/Conductor Staff/OCC Staff

GOA 4
uTO

Unattended
System
System
System
System

System/OCC

Currently, a type of the train operation tentatively called GOA 2.5, is one of the topics
(n the study group of Ministry of Land, Infrastructure, Transport and Tourism (MLIT)

ATO based on ATS-DK

Railway Technical Research Institute

System configuration

O Added new ATO equipment and beacons to existing ATS-DK equipment

Emergency

braking

antenna [

== ATSsignal / Safety ensured N ,,: e
Beacon TASC information by staff at front end Verification ~~ Added beacons
' from 0 km/h for SPAD
by FS-ATO prevention

— J¥

ATS-DK
on-board Fail-safe
transceiver equipment

Change over / Power running /
mode selective switch Brake control

 E— —

Relay circuit unit

v
- 13 km/h

Speed check profile
generated by ATS-DK

+ 8 km/h

Speed curve Speed check profile

\ generated by FS-ATO

N

Running speed profile
generated by FS-ATO

Stop position:
80 m in front of stop signal

-

/

Railway Technical Research Institute

Complemented
functionality against ATC




ATO based on ATS-DK

Verification of control stability

O Over 20000 km running test and over 10000 station stops
Tuning and verification of stop position accuracy, driving time, and ride quality were carried out

Commercial operation as GOA 2 for proving runs

O Since the end of 2020
O A licensed driver has been onboarding a commercial train on JR Kashii line

for proving runs toward the realization of GOA 2.5

Railway Technical Research Institute

The Significance of Standardization

Railway Technical Research Institute Railway International Standards Center
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Significance of Standardization

1 What is standardization?

2 Advantages and disadvantages

3 Elements of standardization

4 Development process

5 Environment surrounding standards

6 Significance of your country's participation
in international standardization activities

= = =B B - B
1 What is a standard: the standard around us

« Standardization is the simplification and ordering of "things" and "stuff" and unification of
testing and evaluation methods to ensure compatibility, quality, performance, and safety of
products and services, and to improve convenience.

« There are a lot of indispensable items which are related to international standards.

Ensure compatibility Sharing information Ensuring safety
and quality and awareness and security

Uniform in shape and dimension, Uniformity of shapes and dimensions, and

Available t h Anyone can identify it at a glance. the requirement for a certain level of
vailable to anyone, anywnhere Recognizable. strength to ensure safe and secure use.

R .
8 ) 0w S
L] ] e
¥ = o
Prevet?t'on Of. “thl.um- Lockable and rotating wheels
ion battery ignition are infant-proof and rigid

g J

Consideration for the Improvement in

Can be identified by simply touching the object. EnV|ronmentaIIy frlendly Things that enrich our lives

Remove obstacles in daily life

Energy conservation Various global

Bumpy tiles set in public P ]
areas% mark the pgth or \wheelchair ram con':gsa(t?gf rt?;get environments Form-stabilizing QR Code
L the blind P L labeling) care mark J treatment y

97

(Source: Materials prepared by the Ministry of Economy, Trade and Industry)
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1 What is a standard: Types of standards

summary

Example

feature

consen
SuUs

de jure standard

Official standards
established through
consensus in a
standardization body

e ISO International

Standards

CEN EU Standard

« ]IS Japanese National
Standard

« Standards applicable
in member countries
It takes time to
deliberate.

« Certain authority.

@

forum standard

Standards established by
agreement of a group of
companies and experts
interested in
standardization in a
specific field.

IEEE
DVD Forum

Standards applied
within member
companies

« Relatively fast

O

de facto standard

De facto standard created
by the worldwide
diffusion of a specific
company's products and
services

«  Windows
» Google Search

*  No consensus building
process required

»  Competition will result
in standardization.

X

There are also informal standards such as "in-house standards," but these are not covered in this document.

(Source: Materials prepared by the Ministry of Economy, Trade and Industry, Japan)

1T — 2
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1 What is a standard: Types of standards (Image)

ISO,IEC

CEN,CENELEC

egional standa
EN...

National standard

CNS,JISC

UIC,IEEE JARI

CNS, JIS...

Industry standard

IRS, IEEE, JRIS...
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1 What is a standard: What is "standardization"?

6

 Standardization is the activity both to establish standards under the

agreement of international experts and to spread it widely.

\
<Standardization>
Befo_re _ —— Stande_ards — _Stand_ard_s —_— Afte_r _
standardization creation dissemination standardization
4 N\ [ )
(1) Products have different (2) Form a consensus. (3) Spread the standard. (4) synergistic effect is
specifications. It is difficult to Establishment of standards. Increase the number of created. The market itself
spread their use. standard users. expands.

Fo: 5 ;
& isosied | [ Jis | Q 103 /
O |[m e 4 i II
L)

\ i %

(Source: Materials prepared by the Ministry of Economy, Trade and Industry, Japan)

2 Advantages and disadvantages

Advantages *Disadvantages depending on the strategy...

v’ Market cultivation and expansion

« Standardization may increase the number of businesses offering

products and services of a certain level and expand the relevant
market.

v’ Market stability

« Standardization could eliminate low-quality products and guarantee
the quality of products and services.

v Limitations of competitive area

« It is more difficult to show differences in standardized areas.

Therefore, resources could be allocated more intensively to non-
standardized areas.

(Source: Materials prepared by the Ministry of Economy, Trade and Industry, Japan)



2 Advantages and disadvantages

Disadvantages *Can be converted to advantages
depending on the strategy!

v Lowering of barriers to entry
« In standardized areas, the technology will be open, which may make it easier
for other companies to enter the market.

v'Decrease in price

« In standardized areas, prices may decrease due to increased competition.

v Elimination of non-standard products and

services
« In a standardized area, it may be difficult to provide products and services
that deviate from the standard.

(Source: Materials prepared by the Ministry of Economy, Trade and Industry, Japan)

3 Elements to be standardized

(1) Standardization of product (2) Standardization of interface
specifications

Standardized
connections

| — Standardize
d essential product bet;v:j T-e'?;:gy o
requirements products

(3) Standardization of (4) Standardization of evaluation
management services methods

ﬂ Standardized
/_ Standardize testing methods
' management and evaluation
h‘ criteria

services content

(Source: Materials prepared by the Ministry of Economy, Trade and Industry, Japan)




3 Elements to be standardized

(3) Standardization of management services
[Summary]

+ Define essential requirements in unstructured areas such as information
management methods and specific service content,

[Specific examples]

* Management: Establishment of information management officers,
designation of document disposal methods

Services: Processes for providing services and how to avoid risks

Standardize
management

services content

(Source: Materials prepared by the Ministry of Economy, Trade and Industry, Japan)

3 Elements to be standardized

(3) Standardization of management services (case study in the railway
field)

Railway Quality Management System I1SO 22163
‘. )

« ISO 22163 is a standard that adds railway-specific requirements to ISO 9001 and

enhances the quality of railway systems by ensuring the quality of railway-related
products, etc. through quality management that is more finely defined than ISO
9001.

« The new "railway-specific requirements" are characterized by the addition of two
types of requirements: "those that add supplementary items that apply only to
railways to the existing requirements in ISO 9001" and "those that add new
railway-specific requirements (RAMS-related, first article inspection, form control,
etc.) that are not specified in ISO 9001. The other is to add new requirements
unique to railroads (RAMS-related, first article inspection, form control, etc.) not

specified in ISO 9001.

N This standard was published in July 2023. J
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4 Development process: ISO/IEC

(Source: Materials prepared by the Ministry of Economy
* For international standardization (ISO/IEC), international agreement is required:

One country gets one vote, and the following process must be followed

-m Overview/Approval Criteria, etc.

® Domestic Adjustment
0 reserve Draft international standards are prepared in coordination with domestic
stakeholders. Then consult with JISC.

® Proposed International Standard
1 NP 2/3 majority of P-members voting in the committee and expert
recommendation from at least 5 countries

® Consideration within the WG
2 WD Experts appointed by P-members discuss and reach consensus on the
standard in working groups

® Voting within TC/SC
3 CDh Consensus of the P-members of the committee or 2/3 of the P-members
voting in favor

® Referral of opinions to all member states
4 DIS 2/3 of the P-members voting in the committee agree and less than 1/4
of the total votes against.

® Formal Vote on Final International Standard Draft
5 FDIS 2/3 of the P-members voting in the committee agree and less than 1/4
of the total votes against.

® Publication of International Standards

6 publishing Only technical corrections were implemented and then issued

JISC: Japanese Industrial Standards Committee, the only representative organization in Japan that can participate in ISO/IEC

P-member: Participating Member, an active participant with voting rights. O-member: Observer Member, an observer participant without voting rights.

TC...Technical Committee, a committee that deliberates on draft standards in a specific field SC...Sub Committee, a committee that deliberates on draft standards in a more
specific field than TC.

5 Environment surrounding standards

Establishment of the World Trade Organization (WTO)

and positioning of international standards

1995 World Trade Organization (WTOQO) established (to promote and
monitor international trade)

vfj_. WiORLD TRADE

IRGAMIZE i
o= COEGANEENTLE

TBT Agreement (Agreement on Technical Barriers)

When mandatory or voluntary standards are required, international
standards are used as a basis.

GP Agreement (Agreement on Government Procurement)

Technical specifications are defined based on international standards
when they exist.




'm ' m m ' m m

6 Significance of your country's participation in international
standardization activities

Given the significance of standardization, the advantages of your country's
participation in international standardization activities may include, for

example, the following:

(1) Overseas expansion of your country's railway technology
(2) Expanding the scope of utilization of your country's railway technology
in international procurement
(3) Reduction of procurement costs at procurement agencies
(4) Obtaining technical information from other countries through
international deliberations and networking
*In addition to the above, there are other possible benefits of

standardization.

6
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Introduction of Wayside CBTC
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Overview

This presentation shows the outline of system configuration and function of
CBTC system.

This presentation consists of following items.
- System Configuration
= Overview of Signal Information flow
= Procedure of CBTC communication and Train Location
= Typical information in CBTC communication
- Moving Authority
- EB Command by SC
- EB Command by VOBC
- ATO Operation
- TASC Operation
= Picture of Equipment
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System Configuration of Our Slgnallng System

Metro Manila System Configuration
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Overview of Signal Information flow

occ Location Info.
Train Set ID TSR Setting Route Info. Route Setting
PSD Open/Close
Status
L PSD Open/Close Command Location Info.
Location Info. (Track Circuit)
B (oo [
[sc J——
Route Info.
PSD Open/QIosg Status
STER Location Info. Track Gireit info
Door Open/Close RSD Open/Close PSD
Request Command Open/Close PSD Open/Close
Train Set ID Moving Authority Status Command
— SRS
— r——>=——-
SC-IF I PSD !
|: b | \:l : CBTC equipment
Location Info.
Door Open/Close RSD Qpen/Close Command
. E— : Metal Cable
Field or Request Moving Authority © °
Platform Train Set ID ———— : Ethernet Cable
WRS —_— : Optical Cable
Location Info. RSD Open/Close Command RSD: Rolling Stock Door
Door Open/Close Moving Authority PSD: Platform Screen Door
Request
Train Set ID
RSD Open/Close Command RSD Open/Close Command
Moving Authority
Rolling Stock ,—\ H !
VRS | | vosC | Rolling |
Stock |
Location Info. RSD Open/Close = ===~ —
Door Open/Close Status
Request Locatlon Info.
L Train Set ID

Ballse

CBTC system - Train Detection

CONFIDENTIAL
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Balise Information

Tacho generator (TG)

position information

2=

Train location
determination

(High reliability
and safety)
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CBTC system - Train Detection
Principle of Train location determination
by balise and Tacho generator

Detection of balise Calculation of moving
- Train position correction distance by Tacho generator
? L /llji_a —
Balise N ofBatise
P km Current position : Pkm + X m

VOBC transmits Balise ID and moving distance from the balise to SC.
Based on the information, SC calculates the Current position(P+X).

CONFIDENTIAL
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CBTC system — Redundancy of Radio Communication

WRS2 WRS3
WRS1 WRS4
—=_ VRSt VRS2

VRS: Vehicle Radio Set
WRS: Wayside Radio Set

Each VRS is in constantly communication with two
WRS

@ BFESHAE
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CBTC system - Redundancy of Radio Communication

Redundant system for both On-board equipment and \Wayside equipment

On-board T T
'::::::_l____'l'. Il <o)
VRS i 8 VRS
Wayside

W W W
Normal WRS SRS | | SRS
+— 200m —>{(Average mterval)

;W P—Z "> W
Malfunction [wrs] sRs  |[  srs |
l_v_ﬂ

SC
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CBTC system — Moving Block

With all train location information, SPARCS controls train as Moving
block manner.

Two consecutive trains can travel a safety distance apart.

Safety distance is depending on calculation
error of train position.

Runnin . .
g Direction

0 O B L1
meusfanan annafannsf —
U Safety distance @
Runn1ng

&

—
m TITITLD

< Y

i\j Running

‘\

H
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Difference between Fixed Block and Moving Block

|_> |_> Station. B |_>

Station. A

IRJ IRJ RJ IRJ

|
Unoccupied _ _ Unoccupied

TD by CBTC
(Moving Block)

Track Circuit
(Fixed Block)

Track circuit detects the entire track as occupied area.
CBTC detects only train position as occupied area.

Therefore, CBTC allows multiple trains to enter one track.

* CONFIDENTIAL
O . 0 S HIFPON SIGMAL

e

EB pattern
ATO pattern

Actual speed

Distance to preceding train
(Moving Authority)

Safety distance

srs| =1

1. SC continuously transmits information of distance(Moving authority) between the train and

preceding train via SRS, WRS and VRS.
2. On-board equipment generates EB pattern and ATO pattern based on

the Moving authority to preceding train.
3. If train speed exceeds the pattern, the brake will be activated.

P el 2
IS E S Gt s Sl Td
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2. CBTC system — Control of PSD
In ATO mode or ATP Normal mode, The CBTC system controls the PSD
via CBl. CBTC sync the timing for door open/close of PSD and Rolling

Stock. - 0 00— ATS
2. PSD Open T Network
- Command
SC ATS .
+ % Equipment Room
2. Train D .
Opgzlgon:r:rand SC-F Fleld
1 l 1. Door Open Request

/ WRS ___, WRS
74

VOBC|

Balise
Encoder

Active Balise

PSD
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Typical information in CBTC communication

[Moving Authority]

SC commands the moving authority to the train by CBTC Command, and
VOBC makes train stop before the end of moving authority.

Moving Authority is calculated by distance between “front end of the train’s
safety buffer” and “stop point”.

The stop point is set at the end of area where train can travel safety.

The typical examples of the stop point are shown below.

*Rear end of preceding train’s safety buffer
-Virtual signal with stop aspect

End of track

*End of No-entry section

-End of Emergency stop section

End of Air Section

® eFEsEa
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Speed Pattern (ATP)

[ATP pattern (EB pattern)]

VOBC generates speed profiles based on Moving Authority and executes a
speed check to realize the safe train speed.

If the train speed exceeds ATP pattern, VOBC applies Emergency Brake.

VOBC updates the Moving Authority and train speed continuously.

A C

p Emergency

Speed Brake curve
measurement | (Limit speed)
error [} ATP speed profile /

Speed

A:Train borne ATP Reaction Time

B:Time to Disable Propulsion after EB initiated
C:Additional Time to Apply EB

D:Emergency Brake Build-up Time
E:Emergency Braking at GEBR

Distance Limit point

% CONFIDENTIAL
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Speed Pattern (ATP)

[FSB pattern]

In ATP Normal Mode, VOBC generates FSB pattern based on ATP Pattern.
If the train speed exceeds FSB pattern, VOBC applies full service brake.

Speed Profile Outline
e Manual Train Operation N\

Emergency Brake Curve

Limit of Movement Authority

ATP Profile

Speed

- B gt
IS E S Gt s Sl Td
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Speed Pattern (ATO)

[ATO pattern]
In ATP Normal Mode, VOBC generates ATO pattern based on ATP Pattern.

VOBC automatically applies acceleration/deceleration to ATO pattern as

the target speed.
Even when the train stops inter-station (e.g. due to preceding train), VOBC

automatically start after the cause of stop is removed.

4 Automatic Train Operation

eeeeeeeeeeeeeeeee

Speed

nnnnnnnnnnnnnn
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Speed Pattern (ATO)

[TASC Operation]
SC transmits the distance from the train stop position to next train stop

position according to the information from ATS Server.

VOBC generates TASC pattern based on the distance information.

And VOBC control the train speed according to the TASC pattern
automatically, and stop the train at stopping point of the station.

VOBC applies lower speed of TASC pattern or ATO pattern as the target

2.0se;

speed. vl
S

No.3 TASC speed profile
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Typical information in CBTC communication

[EB Command by SC])

In emergency case, SC commands the Emergency Brake to the train by
CBTC Command, and VOBC applies EB immediately.

The typical condition to transmit EB Command are shown below.

= Train goes through signal at stop aspect.

= Train enters No entry or Emergency stop section.

*No Route locking is set at virtual track where the train is in.
- Direction of route locking is against with train direction.

CONFIDENTIAL
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Typical information in CBTC communication

[EB Command by VOBC]
EB is applied by VOBC when the VOBC detects emergency case such as

following cases.

*Train Speed exceeds the ATP pattern.

*VOBC does not receive CBTC Command from SC for a while.

- Detect abnormal condition of the rolling stock

(e.g. detection of rollback, parted train or unauthorized door open)

® eFEsEa
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Picture of Equipment -SC-

* Processing Device of CBTC
* Equipped in Equipment Room
* 19inch rack

B 5FiEs
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Picture of Equipment -WRS-
| —

* Radio Set installed on
trackside

* Frequency: 2.4GHz

* Installed per about 100-200m
(changed depending on
surrounding environment)

* CONFIDENTIAL
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Picture of Equipment —SC-IF-

[ —
* Interface device between SC
and WRS
- + Convert optical signal to

: electric signal
= i * Installed on trackside
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Picture of Equipment —Antenna-

o

Patch Antenna
(used in Main Line and Depot)

Colir;ear An_tenna Horn Antenna
(used in Depot) (used for VRS antenna)

¥ CONFIDENTIAL
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Picture of Equipment —GPS receiver-

* Used to synchronize time
between WRS

* Installed with several WRS
in whole line
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Picture of Equipment —Passive Balise(P2,P1,C)-

* Used to correct train
position

+ Equipped on track

+ Power is supplied from On-
board Antenna

x CONFIDENTIAL
R I HIFPON SIGMAL

e

Picture of Equipment —Active Balise(PO0)-

+ Used to detect to stop the
correct position

* Equipped on track

* Power is supplied from
Balise Encoder
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+ Used to supply power and
data to Active Balise

» Installed on trackside

* One Balise Encoder is
Installed per one Active
Balise

B S5RCBTC
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Simple-structure and high-Performance ATP by
Radio Communication System

MBI E S TEREATP - B

SPARCS 2HBASRFAIEAY,
—iEERH2.45GH z AR B
#BYCBTCE S

CBTC: Communication Base Train Control

BERBERAMTHEHI RS

=f23

| o SPARCSIRMMRIERSE |




1>

SPARCSHYZR i 4HAE

ZHIER N

ZHIERE N+1

| \ , \
ATP {5 .
SPARCS SC - 3
(z=HER N) EE o 2 L iy [EEE

(- SC(S C 2tk .

- sction o, ssbepen, | (T one:

- WRS (Wayside Radio Set) : E|=HAREES P oo =

- VRS é h|cIe Radio Set) : $ﬁﬂ%§5@,§ - IEEFIER (U EEMR - EfiEEEA

- VOB %/ehlcle On-board Computer) : - FlIERSIEEE - PRFIEBEAEHERfTER

- FUEEEIfE IR AEERS
SRS, WRS, VRS#EiamIumEaEs. I
N\ Y,
6
SPARCSHJ4SE
[ 456 ]
. SRt EENEEMBIENS
HGENATRS

=

[FFFRD T BIEEERIRRE, PR
TEBERUEERIRE.

-

BERE ‘ MEFE{TEEIRRE, ERERISIEES



Bif . @ BrEsHian

| 0 5 |

JEFHMJ:’EK =Rty o] 18 __@E?ﬁsaﬁmf.:ﬁn

- TRt L EEERAIEE SHERYI B EEAIRE

EiEth_FEEEsav4EET b ETL e E = YT
MEBERRIEFIENE [IRIRYEENEERE
I Xm ]
IERIER
R SNl

gt o,
BERIE: Pm EBIVE:Pm+Xm

R
=




Bix . @ BrEsHian

{ o SRS RS }

10

FIER2ARME - ATPRIERIRIER | . 3 | ®@easnnan
s | O ATPHEEEE
5l
5g2 -
WRS == SRR BAOIERE R
T\S?-s_ RCS—SC RREILES S —

O o e —— T

@ EHERIEVOBCIRIREARIEERIIBERHIE N 2 BMAIATPHIZIEAR (FREVERZEILR) .
(TERIZZATPHIENBNARES, SCERESLLEFIRSIIEZHMZ2IERE)

6) BYEEEHEBIRRGIEER, BHilREVOBCEMRFEREHIZNIRE. y




ﬁjﬁzéﬁllﬁ ATPSISRIRRIEE) | @Eﬁ'fﬁﬂ‘?—-ﬁf-i':i}f‘-l

05C*DVOBCFE§E|’J nﬂTREE_F.EI’Jf*—luw*ET EhfaIRErT,

w7 e (voBC ) mmp(_sc )

’ EE \

HE R ATP 0.5%b
(VOB i HE% (s

--»msc‘\wm/

#lJ E@ﬁ

12

Bk B | ©ErEsHan

{ Q TISE }

13



FiE
(WiFi, etc)

SPARCS
FE AR

. - i $a3= PN{5
L WEEEN B IOzt
iaE 1

o

>
[ o SPARCSE#S ]

15




SPARCSE4E

CBTC (SPARCS) #4532hl, 1b51155R4F

> ArtRE: 41km (TF27km + F38 14km)
> SRTULEL: 20 g

> mEa{ERE: 100 km/h

> FIEEEIE: 6 §li/5IHEx34 5

f:'.-u‘; .' i
T e -
El) : r i %BB%%}%E%

o i
- Ly -
.FF"- | ‘l-
Y ’ i i

W
EEER
g
]I-‘lll:

SPARCSE4&

1B FTEA b Sith i1 SSRERPRY ==




SPARCSZ4E

3 .I:MRT w
saigigaf;Tzzﬂg BEIEIEE: 20114

BEIthEBIRAR
FIBIES: 20174

@.

RIAEEEEMRT
» S g .
FRIBES: 20226 SEEl BT

HEagrh

$SES BAHNEIE Q\\\\

FEIES: 20194 EABEMRT
ERKIMRT FAEIEE: 20194
EERR

B B BxEsHnan

SPARCS#45 o =

HEARIECIZ®E, SPARCS BiEiaSIL4 3258

2xEe e e e
IEC62425 (EN50129) PR e

IEC62278 (EN50126) s it S it et
IEC62279 (EN50128) ‘ “3.:; :_:Z e i

Tl B -.:-I'.-.-- .-'II.I'.-. 19



%

[=]
1N

gﬂl%:

1

@© NIPPON SIGNAL

NIPPON SIGNAL CO., LTD.

20

B BrEsSHERan



go4-08000noooooon

HITACHI

ﬁﬂﬁ !!h Inspire the Next

HITACHI

Inspire the Next

Track getimetry (rail) inspectio i introduction

RELEDLREIES fJ‘UL}—!bf]‘b A ERBTERERELA
Ricke quality s c1--|il:-':.j-' G B SN sning surlace mﬁEgEE—c awﬁg

SAREISE MR ODIECES. W

L—=ILD
i
SRR A

L=l (B IS BER
BABAICE TR

Reliable
detection of
rail distortion

WL -

]
L=t [0)] L33 n:-'-'«--- f. S RO E MEE
BEEs W A L R | R o

BBCTS a5 veRnicies pESS. B0 f0 e drivieg sty

RiaEE

8 ot rppematney e popme:
. “abgnmani {fispmceme
o1 188 3l righe rail Rnig! itres

A R 17RO
-

“gmuge fravk wed

COMTGRTE 10 T AnagemEr: sl of &) ey gt

WA T3 e
- .

TRESE W |

HITACHI < HITACHI

LA | . i
EE ﬁmj Inspire the Mext inspire the Next

Overhead line (Trolley wire) i &t introduction

. MrHRIERET JFIL P
D07 [t HEM RAEN

RAET e
ﬁg‘%gi?j% T SARCUFIL P LR, £ TORE S5 7
HERF

Don't allow changes

in infrastructure to

go unnotlced,

Maintain unimpaired travel

R W N B
ERAT &L, ARTITHINT

Contast Type insper

FHpEEID P

LEFIGIS] iz WEEY T ropes

! vt 1
ntact wirn! ia sinlind in 3 tigzag STangamct [Eege) I coneidarstion of e Acmacty In, bowrtion 5 Y —
vanl Tt 09 TG DUt CVEF B Wioe FANGR. Ol prooucrs
A NAIgAI” 38 TR e EFehiL, MO R B TS PN N TEL I FLILE

an

mograpm acceleraton [impesi and "l o TEWe e OB D N

Tpen—

L PR

L (il

o - R, AR e

Er MW T R EET



user
矩形

user
打字機文字
附件4-第8屆鐵道技術展廠商型錄

user
打字機文字

user
打字機文字

user
打字機文字


HITACHI TR R HITACHI

(¥5=)

Inspire the Next Inspire the Next

- Features

LT B T

segrrrire At

*ﬁﬁ%ﬁ% FETRPAONELC

ETIEEE -
LEAKTASTRERBERTREEEL. VT

%jjﬂ: - BEERCED

Iff?*:’"'?"h
Improving efficiency of iiom ‘DEEBE_‘ME
i g 4w e e, Jaseme
technology i

WEI T

Symem Concer

1|, B

| (TR

,l Localization scquisitien

e We | hegh

P E
[ .
- -, an

! Targe: equipment extractsan

L e W TES L AR D
TR0 L3 T ERA T & A0 AT
o e e . .
.
= o E M

I &IERACE BNEAE
oL b aeteR Norofivionsss

v
= £8

== ST =

i d Learing model

HITACHI HITACHI

ﬂﬂﬁ Inspire the Next - Inspire the Mext
g e ' et B

i;;&'_. .

PREHNOEENE Y HITL—ILEIO

55 i EGOBFENARENERIICRE
REY (EME) OIERRESALSED Z2ETD

Qusichty find abistacies and prevent collisions

rl:&)@%ﬁ:ﬁ?& BEFTLOTNAIIE EEYHFLELET T LTRNE

ARERT. STRPCEESE AT HAEE, TEN
EE{% 7 HRRE TOENENEL D 0000 NGHE TR T T
- -

WITHERFE
At HARE M

Secure safe space
for passage

Inspection Method and TR .ﬂﬁmﬁ Product introduction
“gfl ﬂca“ﬂ}! Measurement Principle v

FFEMAT R fRh xS hil
EiEAF 25 REMRRRERE BREAASICLD
e —— — THE R Lot 1 *MLTEF LY FENL R OEERE B ﬂﬁ!ﬁﬁ!ﬂt
: AT BT MEF—5EIVY

Inspectan Sysbem Sirucirnl nlegrity nspection

N
bt

o comas: e
Hulary Scammiy

High Pre:isesn. 08 tion Camens
Linking imaga with measuramen daia

SRRt TICLIERIERN

rargsd of Shape swaEramens ey 3-Memeewions dieeen S0




MITSUBISHI

i REROD (RS [RE [HRE)[ET

£ da S ST DA DA

IH--|1 dr-“ﬂ‘l.ll-! .
Fiio Fas i A
wl P

RES=ER
Yya=3v

L RN s L ES e T e S
P e Sy TSR LT e
A e 8 T e R L
l.i."-rl-l-li'l.ull-!lli._l _' 1

ok A bl
RIS NI s ) u_- l; R

[
1' |y Wk =
Eil g nmaaetE bk

IVIZFPUVI

abgﬁll_r%[t.gt]nmlv‘l‘ ﬁ.mgﬁf}‘( ;’J—‘Ubt[;@}ﬁ

Customer
BEH

T it His

3 ',;af,rﬂh

i = . S
JUa=2av




MAICEBICAES. [EDITEFAIHETDIMREICTD] ZIHTEIR

K EEES

REEEE 1 - —
= o E A3

TSIC T VVFA M= F
B 5 ARENAEE S EE
—

# o

3DYIalb~vay

4 444

A= T r L (bl 3

TEmEEEL .
rEmEEE cmELn BOTLERCIAMOBAS (&) SICHENER BABER TS RSO i
O — R ERTERRCE 53 ARAE, |2
. o R
YYyy ——

RMEY R

FOVATLAYTI—5—, ZEHIRIF—EHT HoLEIILHREY AT LD

M o

FlER -BE ®0EMEEEH

TEAARE




l et T

FhA KRR a0

b=

PR (8

BRI

LR L]

TmEEE
.-."?' .-: wm

FERECLES DORN@TD

€

CTD&

ERE

FERES ‘

ENMAES (HEE

L F .

« BEVAFL

E i L

HTERLINEFLWVEREDHD Y F(CHEH.




BEREEMN R RREE AT L

- R SaMmEm A R 7 6 WA B TR T M T T ———

il HL * L, L4 Bl AL

BEH @

~me,
" --_+
—
..... = Tl

Boiem

TR

LETRE-F L0

B LT

. C 1500V

L meseme wme

WIRREIE

FHDIEN

REESRATE

EEEEREZDLD ERTREN CTRAT

oY
- 11 S, ERmy TR e, Da B ANEDRE pealcfdfiindes L
L CH
4 . I SRR
) ‘ I [ B
| EF
K=LR7 ! LB = L - L T
e
| e
.4 . e
2 -
3 g BT
- = ™ N
Rl L &) Bomi
=i
e

BhY2AF4L

FEEHRALL HIXMELAFL Ly R
Wi nand EEE R BATLL EEOREL IR X
LT R T L=l t 3o R

IUN=F— I~ ~— :up |BYYERR
. LR BIEFET*E 1T 0 27 A



s 27 [ e e |

ZiDORH. BEEFERY—-EXT.
‘_\-bf;%ll&hﬁmF?ﬂo

ESHERRERYATL CRMEVATL

AR WEL R P

: -
Lmsg L 1
T k¥ i ") J
—— .
! -
oal an
.
—— —— —

BRI L
AW

A

ﬁlaal‘ﬁh\inuj u7t‘ ;J\lﬁ‘.t'@‘f%iﬁﬂ’ VITERE,

Fraetul I IS mE o

T e L HODERE LiCE ;:a TEAEEE YW

REERIATL
| Lk {5
RS 5 "
- T . P e
- . .
L 3
‘E E pan} i__
r_ "'!- Ty |:. ATACE 88 HHME ( Jn![n:! uLnm)
" H I T+ :
i g ZER :
R T

ELm S —
LCX" ' F L&l = e

EEES W

AT L
I |

N~ £
e -
plrkorese

ZUEGELATL

HEEE TR CEWMLLERE naREse T rEE BB 0 ) B T

iHm BTEFN



N

Z—RAITH I A2 OEHIEIRBORIM T, RTIER D FELERIR.

FL L

N BEEFHmSA I 2IEEY Ja—3y

I N "

RSP —EXR

o e 5 e . N MR

|
“: ||||II'IIi|
s

I, O

BB AT FO0-NILEEPLY—EAZKROILFE T, Rivikas

UE-PEZSUZIVATLIRIMG) SEEEL 2T L (MIMS) BiwER LT L (DIMS =T

o SEM T AL ES R TEERTE Tt Bt RETT R 1T T3 i T
e $ - il
L — .
| L
llIIl_I :

HEETR - i EREE

cmEL. muE . _— L
“ R B N
=, T L ke B =
e, | L
) b R
el i 1
- - S -
oY - -
¥ = = =
F e B »
I b W 1 5 I
it 'Sl Ve
r . . E
" Bn® v - o -, + 1
14
"

BREOERE RET - AR AR

EYAEE R R LB L SRR T TR ER Y 2. SE A/ OFTFULTVATL (IMMSD™ F) TRUT Ry . .ll

e 5 I 4
.
L
4 &5 W R A J 3
v e |
'=."

R TRAIABIMGRERS  TREF SORORGIERR



FEECPHHA-D—EDEFRB{EERE,
at.m:. Q50 » | - ﬂ

L *

#HRaIHI

B DS RN, EXR T ORI TS 50
amomaemnsm

ERAOEYICEHZ 0008 LOWMA EE!
BME RETERER2 SRR EIEY

Laser i
ERmbL—YL—¥

R MEDRE,
MEEBHEEUTFILY(LEIEETS

AT A

' H I Healize your dreams




Rk EfuE-EE U7 INITLICF Ty FLET,

AT ER
SRTL—YL—ForR ik bestebie g
% R :

CRLEIMEOEE-OR-BEEUPILIALTBEILENTEET,
FRETOEREERTAT20T. SERCAEERATERS,

CESt LR EECERGELARRRKRCESENT. EELTHESE il - gyl el S
HHGBETSILNTSET, O i reat et St
- A=

BECRUCLERBT L0 BFRBECEEERETIERBOE LA, N _ 2
BEWEORL T EEH m__:" .EKL}  2

rl eotl [t e
B OERE L~ RN T i“ & ' iF * T a’ _‘: .. § . .I:A“'ﬂ".

AEFTOEMSHL e P ger

.
i "
] ]
/
i o
- -—— SWEt TRHRT L -
'&ﬂﬁﬂ?b%ﬁlﬁ&.ﬂﬂﬁﬁﬁ‘ lt’,r//""&ﬁ'g BEUNG 13 St e .
R 1 AL s e mEL E4 SHEEEC 1B~ B I AFTT BES S8 . o
g B TTF(Timn of mih BEGN TR TE TR 3
! oE I MbARECRRL T
-@ﬁwwﬁmﬂijZn "
— e FLELD, BREmSITET
o iy R e B
H | BHLLL-E ~ lﬂé'ﬁﬁ "t EELLRIIO v " e e
o T » LA TREERNLIT AR BRERIBAFETOL -
"i cRELLEW N
- 1 s e &
& TIA! Lk B
w'—__.m — R frmw BEHE st -
o " Cn ¥
2 E R gt | ! . | -
Hasnd BEEALEETLSMSNEEL RO § . HiuidIHI
e Y L A R e ARAET AL BEEE -
BEIAVF IOV IRE =
T P
w

i MIPPOMN STEEL
NIPPON STEEL Railway Products

BB
EETAEDE
P e —
2 i s
AT
[ IOl 1] i
BBk
5 FREDRMR IR L [T EREE LSRR
& g
EnEan.en
—
WAL A e WA SRR
LI T ST T T L2 F o

W_FE-FRTER=N WU FE-PHTRERRESY

e WS

BEERTREEFLIPLASE BEEREREEA LIS TEe

SRR

- L |
| & ER RN

WEER/Coupler

LA T T AT L3

o TEW Ty

WL —%F 2 2/Brake Disk

BN AT R R A 8T 41
If’: Eﬁlmunlr@l Boq»e
PP T

DT D BT '!

X | PAVES #-*v'”h[irake Calipar

pEseaTE * wEI AT, BE
TR T F A e wi
lﬁl&#!ﬂcst Equipment
FREDTEnNRI ‘2 EBN. mA7 L L R

BER B &



ITHTAAGEE  uopon STERL Railway Protucts

o I, HROEFRESFTITLH BN, B

L—T R AzESET MEACEVRETSREOoRBIIEE
Wiz y 1 + 3 HTHEINATIHEDT. SEOSmE. -0 828 -
R ARRS - B L R AR = THaLY —RECEATINSS
i NEOR T P -I' fan i =T Rt : |
U ETE T ] R " e HTERENT B, R CERE
e G e B BT L s CFY bt gl J . AN 3
FTET Tl &'ﬂ% .55’/',' - < m!j!%:}!‘
LY 1 a0 3 Wit smmisE W EERETEE
L L
F; g # 1 £
E @ i
e " P "
v B v
HE BT
e W s

WAl L — ST AR T RERTTER

o e

368 - SEENRE 0 - BB
DEEAESE -TRREESE
0T OfIHEFEMEERm

ol

ke

ORTERE

A o W T T T L S

OHHL—

S e e e
% BOHHL L EHEL ] _J_f_..._...:
g™ DiFEEhl AL — ) EE8L )L

- DEEREEL L
. i it & B L BFEMLEL — L/ HHL — U
" ‘.ﬂ pp—— o e L EFZICEAL—IL
] !" &
OHHL— BRI (91 E sy et
R WA ¥ Bl 1 :
e i
il i
BiE
S
HL. /R :
LR s )
“ i L
il oy HH370 ol
3 ' s i = 2 "W -
r ", < [ - ] . w
® HHado & s 1 g A " "

WS TEN



BENSOL— LS, —RITEHAEEUSLLTHERERE,
BHEHATGL YL, AR ITOET.

— LI
*ﬂﬁwb L JISiJapanese Industrial Standards!

H g IThgle—A 13TAI

Wig WL — A (40N
OmFmHAERELL 12/ (— LTI & SRS

unrm.mrnu—.ut—ﬁfwmmmﬂﬂ

B SR &

EEEIY
L

W BRI — L/ HHL =L

Bl T IO BT ORAERIC T OFLE WEY
-0, HMFOE oS R R L IR
RS- LEERL. NE ERELTEUED

i OHH L~ bR

B EAL — /L Bl - EAt

43t 215 ATaglo~Ib. flkgla—LEBLEHRROER R, L
L= ERUMAT, T R
ORET HLANRER . . e
- Mumber Clzmsficatio HHL— L s W Y FEBALTLE
—=57h
— FRRASS T
JIE B0 - 200 Sangard wiy S JH3ATE
e
wpaal
IS B0 - 2007 <370

Standa-c Simewtt

AFEMA 2011 Chagiter 4 ‘B Irtar ity st

Hge sangt

WEGT4-2011

AR L

THRE TR AT TS
EHEBERL BHRICRTS

wERDL

iR

T T

e AL ¢ BTN WS 3
HEELT | gemounmrenTam SENTRE SRSk

SR R T T EMRT ST

—
SO

Fakee-EE]
WEIRA AR
e
R

R TR

I LR
)

PE EPRHEN
W oo Ly

B T
mAiF - EER L L2 .
m W TR W R DL LA L L

4 NIPPON STEEL

www. nipponsteel.com

e T e B R . e

BENBEN T
F100-8071 MREFEEELIN - THE
Tel O3-ABAT-2111 Faw (dasier ssi?

ROILNG

2301 M s
1IN STEEL CORPCRATION BSRERM

EOHEEE

T -
ke

WRUE e BT S MR 2T
L T e A T

B (s D% S

W
e Eris ma
e P R T

" |
H
]
& rEEEHN WY
W LT EE T SEE
A
117 Wil
oL T — -
- D L L, I il
i T MR BRSSO R

LETAM. ST nAmERETVE T

M= e FEERE

R TY LI v
TTE Wbten » SRk res T P
& ae moen
am Ar u

FFOA, RN R MREERENL ST RTCD U AT LEMBT AT AN TIET

BN bamick e

E"t T XOET
B
O6-KazE 2iAR
- wetwsers | erifds 0.

hltp www dairchi-el oo p
EEENSIEEL G BETA_ SEBIEY. EINA0T REANCLECET NIFTRRRED LRy



- b

L. __g -
s

I 1
KNORR-BREMSE ,
RAIL SYSTEMS JAPAN Think Global, Act Local
: I

[ 2 TR UMIERHE R EI ]

SO—=JVUbHETR—FCHFREJ-FLTWVET

e R T L k) LA

()] KNORR-BREMSE

Knorr-BremseFFs

rr-Breamse®@J—ML—rNU 31—

YOOV

O SLERTT



PRESEEATLL

L= d

o
03
% L
i
L 4] W
i EE HENREEE
b == ZHUAT L
& WIS
145
% I L8 - TAIN—YRT L
e . L
= 1 b
; : FEYUAT L
- ¥ TE* - "
- g A
H-F : RPUAT L
c
5
:
i I

— o .
ﬂ a® - 2 . =
R 14 BB .
] TR T
"
BRI —+ER "
L ¥
W 7L FRASE = o :";‘ pon
Bri
o, [ i
W EERERE - r e "
L 2 o » .
178, ] .
WOBTEE E
) . - :
L I Fd +Rm = -p
- - -
W BEYAT L - '
L] 1 WL TEWT
. ) i
el ‘K
" ™ +
FATERRE
. ——
ERERLAT L, BEVATL [T amons BREMSE 3 seLecrnon L %
NEW YORN A BRAKE WIEPE ELECTRIC
BENE BERERH BRE = @
L] iFe m EVAC B
WEPI=y b TAN-F—h. TU—K . " e
E) werax 3] zeuswo B o
2 A T
W HRGTEE. BaEH 174 ) wrcaoeiermmica 3] meusemces
o
e
®£PI=v b KPU-T, AT 7




HAEN OS5

HE LB

IFPIXyMRETL - FHEdm

A
1
|

(Y,

pN

F

\

;

L—JLr

o=t 2 AT I UOHBEDS 4 =) ===
arr-B seNE &N TS bleoTHESE-BLTHN—+T5. 7

w Wi
- e 1 ¥
= )
e B S
- B
2 ¥ .




—E X HEOKnorr-Bremse

i . 2 Sl 12 2 e 1 i | 8] .- | - =
BEFFIEIT.2542F 71T
HEnom-Bremsedls— LT —EATS P I - . .
L BT - "
| G
. . .

AT = CEs LN -

BEs 1

e

1 4TI

ALt
A —p BEERLIH

RO

E A WFLLEMBHRT LI ELAN
3 1 e b
B - .
L
L
- — R
B
e 5
. 11 KNORR-BREMSE
-
- — NEW YORK RIR BRAME
3 —=r =2
s LI G wemax T —
* e - T
Ll 4 St [ MICROELETTRICA [
: Wi EDQw
o oo BT SELECTRON e
2 = [ wepe ELECTRIC [ e v
i ” £ e
> i m EVAG
. = [ oot Eusema
- ol ZELISKO —
- = @ =

oy £ s
; [ Y r i SERVICES
it o [ i s



i Lo b 2T ea:
wiow) PRAEREAE ) TEAE NS
000 MENEBEMTMEE LS TH G B R

7°El /IO‘?T%T%‘E GiEE

% #ENCRC LA, FEASSUVEMOBRAT. BECRE
CEREOERERETOETHTT
#8085 F 7 —OiREORABERRTEET.
# BRIV ASFTRALAREVIBALIENTEES,
& DAL - BERBEASHE T ERLTRETERT.

(R 5— ()
Pt T T FAC TR Tl ART N & ¥ 1.3 O]
BAEMENYET

(% H(I37shmim] A REEOERLY

T | - #0E A

EREL 024V

wewma | 300mA T (EBEES)

HIRE | #BoM NSRS T E#R
w7 1 AT BREWAE A A F TR E
T& 1 O 110 % 244 o (S BERE B

EE | 25hg

2 | ESS [ *%

AN S EREIES

@ x5

IRERIZOMEERIC G B!

Az & BERARSERLIKRET
FERBEEE=S) D!

| EERBOREYES | f)ﬁf‘fﬂ')%‘ﬁ) AT L& OB BDERE

%

JAF \_‘ r— L A

| EEHcEROFFO E‘E—:_:E‘]ﬂﬂ'an
li??!.ﬁlﬂ%ﬁ%iﬁﬂ :.rav ﬁsr T
S R s A T
EIEEE
wEEUE gt U-ithl
W ;-q,g BEE TR T Con@BEOEE T
HT w2 BED BT S e

—r
| T O RESETORREL
AT P AR N
LT ERW
,—~"

SINFONIA

WAFaIT TS0 BREH

rl
Sl —

| L 41050 () lEH 21EA)

=

(5 EE)

- - 22.40(

T
{9 EE) o

[#%-EmE]
(#8%E)

BERF LY BHERERAE CEEY,
. ALY BUBROROISY A—“"‘BES!\ ARACRRALGRETEST

LT E

BATE F4L - EEOHLE - -__1._-4&.\_,;., W B o e

e = —

o FRGEZREE

REERBHICSH !

BHOEY—1-urT

TH AT IR
/ b, WEE LAN 360
BHTE . -

RS
wa mwr Fbh REERCHAL @METLT PC IR
AR R CET

LT F FR/OV-BARN

§ ’ NFHNIA T

BIEET LN
FRRET
P —
sown e
=x4 e H bt "

S &m»urk,..:u Ty
L AT
A n

L



F -

s £COjng’ BUEHM BB ems

- SEE AR

D 7F=FoiXEEmEEE

W HCREECIS. BENTFE. B EREFORTFHLEEALBENMSTHD.,
- el | - BEEEERE

BEwoEER CHE L RARELD
- . . EAHEERENNS. SRREEETEEY
_ BT RS T, FRe BEEBIC R

BREIFROTE. cname

ZEEMICROEEL
s EmAEER DR T,
HEDORREZAET

Le T

= SINFONIA SR

YIS T 5 0L - S ET

ZOMB BT ERSE

- BERLRHRAE

SREEUMBERIEL.
AUTFT A THEHR!

W RS 1S AT o rm N ZERRROWE /OIS EED L H A
B RREIERERRMTDOLT, /Al CRNRRRICNA, Y Ikl

BEMEOBLVESLAERS, N FREEESENS. EREEHT TEE : =
IRFOEEREBEEDT GRS 1T A TEE IR R T R e T W TR T

S—ZCHRELD BFRIANEE BBINE Tyt | (U7 S, e e

) ZL—F3Z k0=l
: e - JL—FEBEm

EROBEMICRU-SELHH*ER

e SRR L FRERY FEART ) SFESTRETARSERERLTED
- HEOHEIC LR SRR TUET
< BISOUREA—-FEZFUSTVATL
REIREY TSI L. i
1i] SHELVEEYTHEIE!
ECOIng . ; —— .
- . ‘- (=3 H {13 L} gL R = E s T
¢ e —
5 mnm,q
AR et ..... o o 1o e S GEML 117 MR 2

. i — -|- WAL R R AR R £
N60 111



“_:"-f?;——f;OJQ RO— KR  weswmm: nzsonmesze

B 2 — SCHFPORFE. ATATHIHNEEDET [ R 8 —— .
ORI FEACHTHELTEFENBURLEZ JEALTCREEL,  —

=

7

o k32

NEXT STAGE *

with NIPPON SIGMNAL

O&ES 77— A

m
ia
& I"l E I ===
A¥—FEEVT A F CERER
W GO EEE T T A RIS 07 i MisaSE

FECHREA e
- EET LR

EBRF-v

=0

NEURMRAININ ANSBE

EREERLSD

BRSSO ATCHETHROC 7 IR
Wi

B BT T LSRR
COmHmE SR

BE7F

Fault selective device for DC feeder circuits
(With fault waveform and maximum Al transmission function)
This d de ent i (AT} w t circuit

W Ty [ B LS
Y=t e o e, L8 B T Y

T e . _
ax mumcer | i
varads e B

rogn e

ok
2

Tated s rrery

reyg el
qurren

ult Selective
pment (FS) { ] harie
i Puann

circuit

breaker data trans

mission

ST e
a3l

fice

MEFKA J240(FS) | OF 8DS(FD]



Transfer Trip Equipment
(Optical Transmission Type) e LR e S eioer RS ST

d r_:-fl‘d.a m h!“{ batw -speed communication by optical comm
5 tin X - —

b wEaic b sk il faE = ' 1 Imgihdrs

Easy to perform health-check of the equipment

T — § fums i s 0 e fargie il fe

Comp.

Panel design that pursues operability |

The 2| desian has been renewed *

disconnec
device

AC Ground Fault Selective Relay
for Rectifier

Over Current Relay For AC Cable Ground(Pr

nd

XGS 11X6512

Compatible with bus ducts B— ? ' " e gt derction 3 "

1t ey y i .
Built-in backup power su - E e — YOGS

e o 010 ;




By itoring the potential difference between the substation
round pole and the rail, th vice detects DC bus line ground
aults in the substation premises for DC elect ailways a

>ctrical wire

Substation
arounding

s unwanted operation of lig htning surge

arge CirCuil SUDRresses unwante

A
LR

ST v




F s
Measurement and recording of information at substations E="

AT

Fault Point Locator

Eaoable uf derlr ying Taull pormts i DG F £y

LColor LCD touch panel

Information Transmission to Remote Terminal Unit =

TFansrmSSion o TE fae ofirBcorded-trform atien -t &g remoie Terr

Checking and Editing Recorded Information

diet errinae
[ B

Duplication of power supply

MOF =T

formation measuring device

Fault Point Locating Function evicocontiouration S

h LGRS W

Transmission of location results

Saving and viewing of the results




A device for detec
DC minute curre

device for detecting DC minu rrents detects the presence
current on the train line, with no-voltage contact signals wt
The d stputs a signal as 'loaded  and ‘unloaded’ for load currents exceeding or
below 10 A DC respectively.

ing

DG minute
Y datachon

= I8 possible
i _—

FESSI0N In case of

High Speed Direct Current
Transformer

] - x
b pmre gt o mm dye —
e = i

I ook

i ceaed
B
= (R
e mygn
st

Fhugr b

P
A

e

NUSTS
e e
137 wruile crents
AT RN,
Dipreanng e

Gk o=t
Cretact npe ann

ST e Sy
matalATr Ao For indoor

Approx 11 kg

T
[ - A ——
LT Ty 10A DX
o
e 76A [
ChAP! 282 TERTEIE 500 Q or less
15ty
Fugny e tor
Rl Lon dent
Tt e
ohaga
e ey
fowe e leaiy 100 mA or less
Arpramam ApPpIoX. 260

e Approx. 1 kg

DC

direction




DC Filter with Current Limiting Reactor
(Q-F 2) : ]
ha =

s generated by rectifiers in DC This ¢ ] bt P ' ki s
TR

-h properly limits &

Frrpans

Qe st oot

Purpose and ro Ribafian it ace Irenis vark &

o ant yaa
Raed gineer i

LTI
R RCRERTTTETS

Frerans worou forabesd vdlaue

(e B ]
LITE R

T TR

ren Tir
Lapa Ao
Rededd o urepnt

f eeder

it STL RN

T Eur o drkmars

Purpose and role of the d

+ ctif 5 of

Configuration

The it i BaCtor & ¢ r

grne al

a This device ui
I arci of

10 o
T orotective T £A d [ feed

rEssUTIn ik an be instalaed upon T Ft

Low cost and Space saving

Coerwenil ornl Bl 1611 Decause fio- SCrios PR N PR

Maintainability -

Al ke € ment 0 the resonand ¢ it s dry self-cooled tvbe, which makes




For Overseas
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