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The efforts for Smart Railway in Japan bt Tn_l_:lT

In order to realize safe and stable transportation, Japan' s railway operators are working on the
development of Condition Based Maintenance (CBM) in response to the increasing need to detect
signs of failure in operating vehicles.

The effort by JR East

Introduction of overhead contact line E )
Pratical of failure prediction
facility monitoring system

Automatic judgment Efforts for failure prediction

@ Labor—saving inspection is realized by automatic judgment @ JR East has added a function to accumulate switch data to
using Al on the overhead contact line and line hardware electric turnout in the metropolitan area among signaling
photographed by the camera on slectric/track inspection car equipment. and analyzes the data with Al

Introduction status ®When signs of failure are detected. failure prediction will be
@ JR East has already introduced it for conventional lines from conducted by alarming for failure prediction to operation

FY2021. JR East is also considering monitoring using control center
operating vehicles for the lines in the metropolitan area with avelopment status

a large number of trains @ Verification in actual operation will be conducted in the

future

Current inspection Future inspection

Tabe photn of

Weeh ewbizha

“The efforts for Smart Railway in Japan @IMLIT

- -
The effort by JR West
- On~b Track dit Monit
TrBCk NI Vi SySten.‘
System

Detecting damage and deterioration state of tracks Grasp of the track condition
@ This system which use camera made by Mermec Co ¥ By recording and sending vibration accelerometer data,

(Italy) can collect images and detect defects st the same Grasp of the track condition

time. @ Monitaring the track condition at low cost by using
@ (Example) rail fastening missing or loose, ballast shortage existing vehicle equipment

or axcessive, fishplate crack, fishplate bolts missing or Development status

loose ®lncreasing in the number of trains with this system
Development status ®Improving prediction accuracy

@ Development of additional Inspection items using the
Track Vision System dats

#1n 2030s, this system will be introduced into JR West to
measure all tracks 4 to 12 times a year.

U 38

tt —

(T8auncesen by fho cobuud witens (Narfy e vie ot chevs deie

39



’@fforxs; for Smart. Railway. in..

The effort byTokyo Metro

Development of failure sign detection

system

Failure sign

@ Vehicle control information management device for
operating trains collects operational data from on~board
equipment and transmits it to the data center

@®Based on the transmitted data, the data analysis server
performs threshold judgment and signs of failure will be
detected automatically

Estimation of the service life of equipment

@By comparing the collected data with past data patterns,

and parts, and supports the optimization of the
parts replacement.

Introduction status
#Started in February 2021

it supports the estimation of the service life of equipment

replacement cycle, Including the reduction of unnecessary

itoring of ment

@ Steady state condition monitoring system monitors the
status of electric turnout and track circuit devices

Development status

#Based on the operstional data obtained from the steady
state condition monitoring system, JR Kyushu predicts
when equipment will be failed and deteriorated, and
support planning effective repair and replacement for
equipment to realise more safe and stable transportation
and cost reductions

Blactric tumout’ 8 operation data
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20225 11 H 14 H

M agenda

B By: 2022 11H 140 1400 —~ 1600

B A BARSGNNE TS RS

1. Maoig Pk e LR WEEEW oW ke
Opening Remarks JARI  Executive Director
Michio Hirose

2 32k TJIS My
Prosentation 1 “About JIS"
WHZME SGhR Ehem WkRER mi s
MLIT Railway Buresu Chief , Engineering Planning Division
Takanori Watanabe

3. B2 (PR JIS OENEGEIZ VT
Presentation 2 “Harmonization of JIS with International Standards in railway”™
WEOlE SEM HEEeEN PR LREEE M K
MLIT Railway Technical Official, Rollijg stock Industry Office,
Engineering Planning Division Ryotn Ozawn

4. 8 (AR S R S FRER )
Presentation 3 “Harmonization of J18 with Internstional Standards i railway”
H AR WO LR b e i W
JARE  General Manager. Enginesring

Hirotoshi [da

6, B B %M  exchange of apinions
6. M&wi#¥  Clesing Remarks HEEA R MR i EE
Railway Bureau , MOTC Deputy Director-General.
Cheng Ghung YOUNG

# OARREC QEADFMETET,
There will be time for Q&A after each presentation.

# M40IRII— e R T, WD Loy —F L —ificieR LA (N,
Coffes will arrive around 1430,  Please onjoy it with the cake on the table.

KLk
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Railway Bureau , MOTC side attendee list of the Meeting with JARI and MLIT

Railway Bureau ,
MOTC

Deputy Director—General.

Cheng—Ghung YOUNG

Engineer

Yuh-Lin GUO

Associate Engineer

Chih~Hao CHEN

Associate Engineer

Song-Wei LIN

Associate Engineer

Chia—~Shuo CHANG

Associate Enginser.

Wen-Feng LEE

CECI ENGINEERING

Deputy Manager

Jen-Hau TUAN

CONSULTANTS,
INC.. TAWAN [ & iner Shiang-Jang WANG
AR it fH—
BAAHEH
Interpreter Ms. YU
Japan side attendee list of the Meeting with JARi and MLIT
Executive Director Michio Hirase
WHES B
JAR General Manager Engineering Hirotoshi Ida
;.3 #H 38
Engineering Department Director Akihiko Ohta
BE MR AH HBE
Chief , Engineering Planning Division Takanaori Watanabe
HEHEER ERRERE EED R
Technical_ofﬁcial. Rellijig stock Industry Office, Engineering Planning Division Ryota Ozawa
ST HEREE IOIRCEE B B
Railway Bureau Deputy Director International Policy and Prgject Division Kaji Kobayashi
ERR IR R E WPTE M R
Officer,International Policy and Project Division Toemohira Ode
B DR R LR RR K H3#
r— I;;:erpreter Cgkékogosya
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Presentation 1

[About standardization]
(D Standardization ig "to reduce, simplify, and order what would otherwise become diverse,

complex, and disorderly" and is needed for the following benefits

1) Ensure compatibility, interface consistency, production efficiency, and quality.
2) Ensure safety and security, consumer protection

3) Providing accurate information and promoting mutual understanding

4) Environmental protection (energy saving, recycling, ete.)

5) Consideration for the elderly and people with disabilities

6) Dissemination of R&D results, enhancement of corporate competitiveness,

promotion of trade, ete.

1) 2) 3) 4) 5) 6)
{% ERENE. }{ EE:L.\ ﬁg I,m mxmnﬁl AR Hm%a msm . R;;%?ﬁ:& }

smm/mm r— G '~
E HERs E § AT -0 ak

—

P IS . -
SS HBIFSNL : SR =0

*suma) M.LK :
[7@ ﬁ = | Am®R| =sERS e :
A\ wE i
2 AN GER
\ o .

86005 (Leads for mechanical pencils)

78210 (Graphical symbols for guidance)

L0001 (Marking symbols and methods for the handling of textile products)

X0301 (Notation of date and time)

9901 (Methods of calculating and indicating the percentage of achievement of energy

conservation standards for electrical and electronic equipment)
T9263 (Senior car)
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@ The standards are classified into the following types according to the scope of their
establishment.

+ International standards (ISO standards, IEC standards, etc.)
- Regional standards (EN standards, etc.)

- National standards
(Japanese Industrial Standards: JIS, Japanese Agricultural Standards: JAS, etc.)

+ Organizational standards, in-house standards, ete.

(Japan Association of Rolling Stock Industries Standards: JRIS, etc.)

@ The following characteristics are different among the standards.

- Mandatory standards (technical standards stipulated by laws and regulations,
standards for public procurement, etc.)

- Voluntary standards

(JIS, ete. *Can become mandatory standards if cited in laws and regulations)

[About JIS]

() JIS is an abbreviation for Japanese Industrial Standards, which is established at the
national level based on the Industrial Standardization Law®.and is established by the
ministers related to the content.

% The Industrial Standardization Law itself is a law under the jurisdiction of the Ministry

of Economy, Trade and Industry.

+ Minister concerned :  Minister of Economy, Trade and Industry, Minister of Health, Labor
and Welfare, Minister of Land, Infrastructure, Transport and Tourism, Minister of
Education, Culture, Sports, Science and Technology, Minister of the Prime Minister

—Exclusive jurisdiction:  Standards established by one minister concerned
—Co-regulation: Manage several concerned ministers
+ Based on the results of the review which is to be conducted in 5 years after enactment or
revision, the competent minister will either "revise" or "abolish" the JIS or "confirm"
(continue as is) the JIS.
- Total number of JIS standards is about 10,900 [as of November 1, 2022].

@ Types of JIS (defined in Article 2 of the "Industrial Standardization Law")

+ Basic! Terms, symbols, units, ete.

+ Methods: test methods, analysis methods, production methods, usage methods, ete.
+ Product: shape, dimensions, performance, quality, ete.
+ Data: type, quality, grade, measurement method, test method, ete.

+ Services: type, quality, grade, evaluation method, ability required for provision, ete.

_.._4...._
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+ Buginess management methods

@ Examples of rolling stock (Number of railway-related JIS: approx. 170)
+ I£ 4001 Rolling stock - Terminology

« E 4010 Rolling stock - Letter symbols

+ E 4011 Mass Measurement Methods for Rolling Stock
+ E 5003 Rolling Stock - DC Surge Arrester  ete.

[JIS establishment, revision, and abolition system (brief)]
O|Drafting organization (prepares JIS drafts)

| Reporting
OlCompetent Minister]

| Submission

Odapan Industrial Standards Committee (JISC), —Publication of WTO comments received
+ Deliberation by Technical Committee
l
+ Deliberation by Subcommittee
| Reporting <
O|Competent Minister]
!

Public notice
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[ Division and Symbol of JIS]

Symbol

Subject

A

Special devices and machinery and apparatus attached to buildings and other
structures, and materials for civil engineering and construction

B

Machine elements, machine tools, measuring and testing machines and implements,
physical machines, prime movers, agricultural machinery, sewing machines, printing
and binding machines and implements, office machines and implements, general-
purpose chemical machines, cargo handling machines, and machines and implements
not included in other categories

Electrical and electronic machinery and apparatus, telecommunications machinery
and apparatus, electrical and electronic materials, batteries and optoelectronic
machinery and apparatus

Motor vehicles, towing vehicles, industrial vehicles, motorcycles and other similar
vehicles and bicycles

Facilities for railroad tracks, rolling stock, land signal security machinery and
apparatus, railroad track equipment and materials, and equipment and materials for
maintaining railway tracks(Each of the above items includes train tracks and overhead
catenary.)

Ships, navigational machinery and appliances, navigation signs and ship rescue
appliances

Iron and steel

Base metals, metals other than iron and alloys thereof, and surface treatment of metals

w|mle| =

Chemical analysis methods, industrial chemicals, petroleum products, fatty acids, fat
and oil products, biotechnology, separation membranes, dyes, paints, pigments,
explosives, writing materials, rubber, plastics, leather. adhesives, processed textile
products, photographic materials, chemicals and reagents

Fibers, yarns, fabrics, knitted fabrics, pressed fabrics, nets and textile products

Ores, coal, natural gas, earth and other mineral products

Pulp and paper

Matters related to management systems such as quality systems and environmental
management systems, and matters related to conformity agsessment

= o9z

Ceramics, fine ceramics, refractories and heat insulators, glass, enamel, mineral fiber
products, abrasives, cement, carbon products and other ceramic products

Fuwrniture and interior furnishings, gas and oil burning appliances, kitchen and dining
utensils, personal care products, footwear, stationery and office supplies, sporting
goods, recreational goods, music supplies, other household goods and miscellaneous
daily goods, and consumer protection items

Medical hygiene products, medical hygiene machinery and equipment, medical
electrical and electronic machinery and equipment, welfare-related machinery and
equipment, and occupational safety products

W

Aircraft and their equipment, aerodrome facilities, flight equipment, air navigation
facilities, and aircraft pilot training machinery and equipment

Information processing machinery and apparatus, information-related machinery and
apparatus, and software

Services

Packaging materials and packaging methods, logistics machinery and equipment,
common test methods, welding, radiation and nuclear energy, environmental and
recycling, general and basic matters, matters relating to factory management and
quality control, and ergonomic matters
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Presentation 2

Harmonization of JIS with International Standards in railway

1 About The WTO Agreement on Technical Barriers to Trade

Japan is 2 member of the World Trade Organization (WTO) and has ratified the Technical Barriers to Trade
Agreement (TBT Agreement), which forms part of the WTO Agreement. The TBT Agreement imposes the
following obligations on all WTO members.

(D National standards shall not be applied in a discriminatory manner depending on trading partners (e.g.,
standard a cannot be applied to imports from Country A and standard b to imports from Country B).

@) National standards shall not be made for the purpose of creating unnecessary obstacles to international
trade, unless there is a justifiable reason, such as a need for national security.

(@ Naticnal standards shall be based on international standards unless there are justifiable reasons, such as
climatic reasons.

The TBT Agreement aims to achieve fair and smooth international trade by eliminating unnecessary obstacles
to international trade caused by standards through the harmonization of technical regulations and standards used
in regulations, etc. in each country.

2 About Standards
JIS falls under the category of “standard” under the WTO/TBT Agreement. The WTO/TBT Agreement definition
of “standard” is as follows,
-(Excerpt of TBT Agreement)
-Annex 1 Terms and their definitions for the purpose of this agreement
:2 Standard |
! Document approved by a recognized body, that provides, for common and repeated use, rules, guidelines,
-or characteristics for products or related processes and production methods, with which compliance is not,
nmandatogy It may also include or deal exclusively with terminology, symbols, packaging, marking or Iabellmg,
urequ:rements as they apply to a product, process or production method. :

l(Excerpt of TBT Agreement) ;
!Amcle 4 Preparation, Adoption and Application of Standards )
14 1 Members shall ensure that their central government standardizing bodies accept and comply with the |
; Code of Good Practice for the Preparation. Adoption and Application of Standards in Annex 3 to thls.
] Agreement (referred to in this Agreement as the "Code of Good Practice"). (Omitted). :

The Code of Good Practice (CGP) is defined in Annex 3 of the TBT Agreement and specifies the matters to be
observed by standardization organizations (all standardization organizations of WTO members, whether
governmental or nongovernmental) when drafting and establishing standards. In particular, Annex 3.F stipulates
that international standards or related parts thereof shall be used as the basis for standards.

-(-E}celpt of TBT Agreement) ) R G —:

-Annex 3 Code of good practice for the preparation, adoption and application of standards H

1 £ Where international standards exist or their completion is imminent, the standardizing body shall use,

1 them, or the relevant parts of them. as a basis for the standards it develops, except where such)
! international standards or relevant parts would be ineffective or inappropriate, for instance, because of an |
i
1

insufficient level of protection or fundamental climatic or geographical factors or fundamental technological |
problems. i

s 10 R
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3 Guidelines for Harmonization of JIS with International Standards (Revised Edition)

Based on the WTO/TBT Agreement, the Ministry of Economy, Trade and Industry (METI) issued the
"Guidelines for Harmonization of JIS with International Standards (Revised Edition)" on July 30, 1999, and JIS in
the railway are being harmonized based on this approach.

E (Excerpt of a provisional translation)
: Guidelines for Harmonization of JIS with International Standards (Revised Edition)
! 2. Basic approach to harmonization based on ISO/EC GUIDE 21:1999
' (1) Degree of correspondence between JIS and international standards
i The classification of "IDT (identical)”, "MOD (modification)”, or "NEQ (not equivalent) " according to the
' ISO/EC GUIDE 21:1999 shall be used to indicate the degree of harmonization of JIS with International
: standards.
i (@ DT (identical)"
E National Standards are consistent with International Standards under the following conditions
! a) National standards are consistent in technical content, structure and wording (or consistent translation),
| or
i b) National standards are consistent in technical content with minimal editorial changes.
! @ "MOD(modification)”
! National Standards are modified from International Standards under the following conditions
! Technical differences are acceptable if they are clearly discriminated and explained.
! On the assumption that the national standard reflects the structure of the international standard, changes
! in the structure are permitted only when it is possible to easily compare the technical content and structure
! of the two standards.
' @ "NEQ (not equivalent) "
! National standards are not equivalent to International Standards in technical content and structure, and
! changes are not clearly discriminated. This includes cases where the national standard contains only a few
' provisions of the international standard or does not indicate the slight importance of the international
t standard.
1
]
I
1
:
I

(2) About Harmonization
The case corresponding to "IDT (identical)" or "MOD (modification)" is considered as "JIS is consistent with
. international standards" and harmonization is achieved.
4 The reality of harmonization
In Japan, JIS thatare IDT (identical)) or MOD (modification) to international standards are basically considered
in the following two cases.

@ JIS established or revised in response to the establishment or revision of the relevant international
standards

20 When JIS are established or revised, a comparative verification with international standards is conducted
in response to the establishment or revision of JIS.

Of these, JIS, which is IDT, were all preceded by the establishment and revision of international standards,
and JIS were established accordingly.

In JIS, which is a MOD, a comparison table with international standards is attached in the appendix based on
ISO/IEC GUIDE 21:1999, which describes sections of the MOD (change, addition, or deletion) or IDT, its
comparison, the reasons why it is difficult to be harmonized with international standards, and future measures.

Some of the future measures include statements such as "Consideration of proposals to ISO/IEC", we are not
only trying to harmonize with international standards, but are also considering proposals at international
standards deliberations in order to incorporate JIS concepts into international standards.

.__.11 ——
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Presentation 3

Nov. 14, 2022 Tokyo &J”pf
JIS drafting from the
viewpoint of the association
to prepare the standards

Japan Association of Rolling Stock Industries o

MR

Introduction

At the Commemoration Seminar of 1st Japan-Taiwan Railway Industry
Exchange held at Makuhari Messe on November 29, 2017, JARI
introduced the outline of JIS and JRIS, and the development and
maintenance of JRIS as the current status of standard development.

In addition, at the 2nd Taiwan-Japan Industrial Exchange held in Taiwan
on September 18, 2019, we reported on three topics, focusing on the
introduction of JIS and JRIS, which were published after the 2017 Seminar.

Today, we would like to report the topic of JIS drafting for rolling stock
from JARI's point of view.

201711 A29R I RE AL THELLFIE B AR RZROREOAEL AL avish—Tid, HEMROBRRELT, ISRTURS
OFE RSO RSFIZONT, MALILEL . F1, 200949 R 18 BICE B CMASh - W2B B SERTRTIE. BELSF—ik
(28T ENINSBRUIRSDBAE P OIZZ DM DL THRELELT:=.

SENE, IARIOB AN SR SN BT DISERERISOVTOFRERELET . 9
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Table of Contents

§ 1 AboutJIS

Development of JIS for rolling stock

Japanese Standards Association (JSA) Support Program
JIS Z 8301 Rules for the layout and drafting of JIS
When do we decide to start the JIS drafting process?
Priority of JIS drafting activities

Structure of JARI's standardization activities
Harmonization of JIS with international standards

§ 9 JIS drafting process image from JARI's point of view
§ 10 Drafting Committee Composition

Reference 1 Utilizing digital tools

Reference 2 JIS standard numbers for rolling stock
Reference 3 JIS standard introduction in recent years

w W W w W un W
O~NOYU B WDN

MR

S
«F Hedd

NIFT 2D

JIS Handbook 2019

[No. 69 Railway]
(Published by Japan
Standards Association
on July 31, 2019)

3% The next version
will be issued soon.

§1 AboutlIS

Japanese Industrial Standards (JIS) specifies the standards
used for industrial activities in Japan. The standardization
process is coordinated by the Japanese Industrial Standards
Committee (JISC) and published through the Japanese

Standards Association (JSA).

(Quoted from JSA's website: https://www.jsa.or.jp/en/)

BARERBHUS)E, BABROEFRZHTERSAIHABERAELTVET . BEEOTO LA LB FERR
EMERIE->CHBSH, BREMBREBLTRTSAET  (BXRARBROEIA—-IH55/)

)
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§ 2 Development of JIS for rolling stock R

JARI is working on the development of drafts of JIS for rolling stock.
These standards are drafted from the following viewpoints based on the
request from the Japanese railway industry.

+ Standardization of vehicles for the domestic market
* Harmonization with international standards
» Support for businesses developed overseas

JIS drafts are examined and published by MLIT as national standards for
rolling stock. These standards are issued by the Japanese Standards
Association (JSA) as JIS E 4001 through JIS E 7701, and there are 85 standards
as of October 2022 .

JARiE, SEHRTIBS T DR EDMSEERET>TVET .

ChoDRBE, BROBEREASOEHRTE, ROMVADPSEROFERET > TVET.

BARICHA TORFOMEL, -ERAELOREE, B8R TRMT SBROZEE

JSEEZ, BEBES CI->THBETMOERRRLLTERS LULATEIATOET, ChoOREIL, IS E 4001~
JSE7TI01ELTEARBRENSRTEATEY. 2022410 A HETESHOBENFELET. 5

§ 3 Japanese Standards Association (JSA) MR
Support Program

* We are preparing JIS drafts under the support program of the Japanese
Standards Association (JSA).

= Under this system, private organizations and JSA jointly prepare JIS drafts,

and the following know-how gained through JSA's industrial standardization
projects is provided.

- Joint consensus building in JIS creation

- Support for consistency/uniformity of drafts/forms (JIS Z 8301)

- Support for filing procedures and preparation of necessary documents

- Application of the scheme of Competent Standardization Body (CSB)
Aihik, BAMBHE(SAOXTEMEE R T ISHREERLTLET . COMER, RMEkLIsALAR
BILTHSERIER T 2D T SAQERBENLBREBLTAONI/INVRESREShET. - ISER

IZBITBHRTOIL YA - REO—RE/—HIE/ARX(S28301)0XE - FHFHEPLELE
MEROXE - HERECHRM(CBDOAF—LOER 6
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§ 4 JIS Z 8301 Rules for the layout and drafting IR

of Japanese Industrial Standers

= JIS drafts are prepared in accordance with the Jls
composition and preparation method of standard sheets el
as specified in JIS Z 8301:2019.

= JISZ 8301 is made in consideration of ISO/IEC Directives,
part 2 :2018 in order to prepare a comparison with
international standards and proposals for international .
standards. —

* JSA also provides a "Guide for JIS Drafting" to deepen understanding of
JIS Z 8301 and items that require special attention in JIS drafting.

* JARi is working in accordance with this guide.
NSERIE, IS Z 8301:2019 CRE T DRMIEG R OBA R UERA R IZH > THRRL TULVEY . 1S Z 83011,
[t LD ERUERRIE~DIREERE T 571812, ISO/IEC Directives, part2 :22018% EEL THSH
TWET, Fi=, ISAIRIS 2 83010 ERFEZFED  ISRBERICODLWTHISER T REHB OEEZBMIC
NISHERERDI=HDOF B Z IZIRELTEY IARBCNICH S THREZEDTVET,

§ 5 When do we decide to start the JIS
drafting process? (1)

(1) Five-year review :
After five years have passed since JIS was published, the standard

is reviewed to determine whether it should be “continued in use”,

“revised,” or “abolished”.

At this time, JARi asks opinions from railroad operators and JARIi
member companies, and reports the results to MLIT.

If it is determined that "revision" is necessary, we will begin
reviewing the JIS draft.

SERBEL: NSOFRTH, SFERALRBIEMTBRLTERT ) TRET L) (BT 2I0ERBELLET.

COR, JARIE, SEBFRERVIAROESARHMNSERERD . TORELEREIBWELTLET, IIE)
MBEEYEHSAIISIE BRORBLIZAYET,

IR
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§ 5 When do we decide to start the JIS IR
drafting process? (2)

(2) Establishment or revision of related international
standards :

When international standards (ISO/IEC) related to JIS are established or revised,
we will consider the establishment or revision of the relevant JIS.

Japan'’s participation in international standards is conducted by the Railway
International Standard Center (RISC). JARI participates in RISC ‘s domestic
working groups for international standards related to JIS.

In the case of international standards that are not relevant in Japan, we do
not establish a new JIS.

AT SEBIE O BIE - BOE: IsOREARE LR T SERRREEC, ISO)AHIE - BUESh IS A ICIE, UEET HIIS

OHIE - SIE R L'i‘?’; BB~ BAROEMIE, RISC(Railway International Standard Center)AS T2 TLVET
JARIIE, JISEBUED H AEIRBEOBERERBRCENLTOET . 48, BATIEEELLGVERREOBEL,
FICISERET HEELTOER AL 9
§ 5 When do we decide to start the JIS AR

drafting process? (3)

(3) When there is a request from the rolling stock
industry :

When there is a request from railroad operators, JARi members,
or other related parties to create a new standard, the standard
will be discussed among the parties concerned and standardized
as JIS or JRIS (JARi’s Group Standards).
On the other hand, standards that are not desired by the parties
involved cannot be created.

SEEMERASOBLHHo15E  SEBERE. RS A, ZOBMERD SHBRMIEROELN

H-1-84  BIZEEM TR, JISEIZIRISUapan Association of Rolling Stock Industries Standards)&L THRHE
ETVET, —H. MESORELLEHEIE, fERTEIENTEFEE AL 10

— 18 — 5
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§ 5 When do we decide to start the JIS AR
drafting process? (4)

(4) Company's own superior technology :

There is no example of standardization of a company‘s own
superior technology.

Companies with such technology are likely to choose the
monopolization of technology through non-standardization from
the intellectual property strategy point of view, rather than
adopting a standardization strategy.

For this reason, they are less likelY to desire standardization
until their technology is made public.

2HBBOELRIFORBEOREHYFEL A, TILEEHTEL O, RECBBEIRAE I, A8
BERROSIFRREIC AR SERBAENBLEREIOhFT . COERL, BHEMZLAMLTET
DBEALELZL T LEDBNTT, 11

§ 6 Priority of JIS drafting activities MR

» In order to efficiently prepare JIS drafts, our "Standards Development
Committee" is working on JIS drafts in order of priority.

* Resources for drafting standards are limited, as many experts are needed for
the drafting committee as well as the JARI secretariat staff.

* These resources are also overlapped with the membership of national
working groups for international standards, which has increased in recent
years. In particular, securing human resources are an important and difficult
issue.

* JARi Standards Development Committee reviews the JIS and JRIS standards
every five years and examines the future standards for rolling stock.

* JARi conducts 2 to 4 JIS draftings and preliminary preparatory research
activities every year.

bk, WAUNSERE LT 510, TRRARNS AL BERUEZRH TSERERELD TNES  ARBBBR 492114 Tl

(L RRGRSARIZEEOTFAN—FNBBERDEFY  FBERELDY Y —ARBREATVNET, ChoOUY—RIX, EFERNTS

B OEN T —F T DA —EtBUYET  FICAHOMERR. EEADHLOMBTYT . BRRESAEX JSRURSOSFR

WL, SEOARBOIUGDEYSERNT IR AL CL. IARIL, £~ BEOISHEERRUFNR RO EEEHET->TY

#7. 12

—19 — 6
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JRTS

§ 7 Structure of JARi’s standardization activities IR

Each JIS drafting secretariat is managed by five experts who serve as secretariats for the following
JARI‘s committees: car bodies, outfitting, electrical equipment, braking systems, and bogies.

and
JRIS standardsare lssued under the hai £IAR ) The secretariat conducts the review board,
chalrman's name after reviow by = i a;’;‘;"x"' ;"R.‘ ) i adrrinstration of vatious cemmittees, mansgement of
the JRIS Examinatisn Committes, - b BRI <tandards, sales etc. (Composed by IAR Engineering
= = . Cepartment)
RSWRIL SSPSFERADLE 22 JRIS Examination Committee GO B30, e, S EEREOER. DR, RS

HTRRDAOUELREELE, RAMARMTERASERS A%

£33, (AR B ETIRE)

and

U8RI stardards Dewelopant Tt
Committes reviews the JISard JRIS JARi Standards Development Commiittee Subsommitipesta
standards every five years and HAMERNTES KaNER RS
examires the future stancards for
foling stock. : 5 Electric Brake i

The five subcommittees prepare Car body Outfitting equipment el Bogie
deafts and revisions of JAiS standards committee committee ; i committee
based 01 the apinions of JAH( s IRSER committee committee IRSTER
standards deelopmant committee and WiktR ¥Rl S piiniet ERNR
uncerge final defiberation by JARI
standards development committee. Electric cable Ighting ail cock
The final standards wil: be submitted to subcommittee 2 ee by (=
the J1S Examination Conimitiee. L

‘When there is a need to create a BEFRE RS SRERSDST L AUR
standard, ask WL+
experts anc athers invalved in the a#nya,
standard ta cooperate in the creation Bz ASONERVKERSHOL, ERESSR2OBNEN SR
af standards and participate in the TRUS L Luzhs,
subcomemitiee. %ﬁﬁ?l:&!ﬁ‘&&lﬁ’&. TONBWETILY, B ABILECHRDEOBAEEHALT. BE~ S

——— TR
B pornancn: R [ : von permanant AR Note: The role of JARI standards developrrent committee reviewed and amended in January 13,

§ 8 Harmonization of JIS IR
with international standards (1)

In preparing JIS corresponding to international
standards, harmonization work is conducted based on
the ideas of the "Guidelines for Harmonization of JIS
with International Standards (Revised Edition)" (July 30,
1999) and the "Guidelines 21 (1994) of the International
Organization for Standardization (ISO) and the
International Electrotechnical Commission (IEC)".
ERREISHICLIISEER T HE, NIsEBERSRIEO B &I T 186 (ETIR) (199947 A308) &

UTEBRE RSO RUERESRESBIEC00ES21(1994) | OEZ FITH SV TESHEEET i
WET.
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§ 8 Harmonization of JIS >l
with international standards (2)

Based on the classification of ISO/IEC GUIED 21:1994, JIS
is harmonized with international standards when the
degree of correspondence with international standards

is equivalent to "IDT (identical)" or "MOD (modification)".

In actual harmonization work, even in the case of MOD,
a great deal of effort is often required due to differences
in environment, culture, etc.

1SO/IEC GUIED 21:1994 DR H = -T% | ERMEL O IEERELI0T(—E)" RIZ"MODUEIE)"IZH % T

BiBa%E, NSHERSIEICES LTS, REOBAERIZELTIE, MODOBETE, B, XiE
DEVASEREEPNERBETHIEMNSL, 15

§ 8 Harmonization of JIS IR
with international standards (3)

IDT : identical

Consistent with the International Standards.
a) ldentical in technical content, structure and wording, or
b) identical in technical content with minimal editorial changes.
c) The "reverse principle” is applied.

ERSEME—RL TS, a) RITMAE, BB SUXEICBOT—RLTWS, X(d b) BNROEKR LD

EEIEHDH. BFHRBIZEOTE—BL TS, o “BLRBORE"NYTIIES. 16

— 21 — 8
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§ 8 Harmonization of JIS IR
with international standards (4)

MOD : modified

The international standards are modified.

a) Allowable technical differences are clearly stated and explained.

b) In this case, the structure of the International Standards is reflected,
and changes in the structure are permitted as long as the contents
of the both standards are easily comparable.

¢) Modified standards also include changes that are permissible in
the case of conformity correspondence.

d) The "reverse principle" is not applied.

ERREEEIELTLD, o) RBShIEMPNERSBRIN, Ho, BBASA TV, b) ZOFE ., EIES
EOWHEERBRL, TOMBOEREHREONELNFR(CHBRTELMYHFFEID. o BERKIE—H
HEOBEICHFFSNIEFLEL. d) "FEIRAROMB " NRUTIEFESEL.

17

AR

JARi Standards Development
Committee

JIS 5-year review deliberation

Operator & Manufacturer

§ 9 JIS drafting process image from JARI's point of view

Note: The interagency flow betwaen MET! and MUIT is not induded. In fact, it is much more complicated.

< Launch of drafting committee
*Select members *Planning

JARI Plan Submission ->JSA approves

JIS Drafting Committee
«Committee and subcommittees
(Members consist of neutrals,

producers, and users) (2)SA contract with JARi
*Adjustment of forms during the Revision I Confitmation
period (ISA supports)
JARi explains the intent MLIT Review Survey ﬂ

Secretariat JARi
{D)5A approves [ 5 years have passed ]

a,
JSA supports program (4 times/year)

Proofreading in JARi G)ARi proposes sales of new JIS
-> Send deliverables to JSA
Yo JARi decides to start the JIS drafting 3¢ /
7 0.

Secretariat JARI

@ JARi explains

Draft completed

Technical Prior publication in i with o \
£ Committee WTO/TBT on JETRO WEB PAGE ~ MLUT confirms
Proofreading in JSA review board = - public notice |
- Send to MLIT = @ I 60 days 115C (METH) !
MLIT confirms = csB l &L - in the Official
Send to JISC Errm—— Standards Subcommittee 1 Sendto Ll Gazette

scheme)
MLT

Review - Approval
MLIT

ISA

—— 22 J——
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§ 10 Drafting Committee Composition IR

The composition of the JIS Drafting Committee members follows the
following JISC (Japanese Industrial Standards Committee) rules.

1) Members belonging to each group (producers, users/consumers,
and neutrals) shall be included, and no more than half of the
committee members shall belong to one group.

2) The staff member in charge of JSA will participate in the committee.

3) If necessary, participation of distributors, ministries and agencies, etc.
shall also be required.

4) For standards related to JIS Mark Certification, participation from the
Council of JIS Registered Certification Body will always be required.

JISREFRZASORAMALL. ROSADN—LIZHHTOVET ) ET VT (EEE, FFE ARBFRUPLE)ICMISENEEA,
N2 2T N=FZMIZERNEEOEBEMALEIICT S, 2)SAQBLUMANBETS, ) SBICHLT, BRE, E7%
DEMLRDB. a) NsT—rRIECEET SRR, ST sERREREREEISOBNER 19

Reference 1 Utilizing digital tools CRT

For the following reasons, the use of digital tools “JDT (JIS Draft Template)”
provided by JISC is required when preparing JIS drafts.
1) JDT supports the input of fixed formats, layout unification, etc.

when creating JIS drafts. By utilizing JDT, the workload of JIS draft creation

is reduced.

2) JIS drafts prepared by JDT are compatible with the JIS Creation and
Viewing System.
JDT is a system designed to shorten the process from JISC deliberation
to publication and to promote the rapid spread of JIS.

3) JDT is made with Microsoft Word macros for use without special software.
ROBEMNDNSREDERBFTISCHRET LT Y —ILOERMROHENTIEY, 1) IDTIE ISHBEFRT IE0E
BNAR, LAT7 I OH—FE S R—FLET IDTERAT LIS LYNSARERORIBNBEESNET . 2) IOTTHEREAE
NSTRFEE, SRR - FARE S AT LISHELTOET . 0TI, JISCORBEM SHIRETOTOERZEEL. Jlsmxﬂizuihz—{ﬁﬁ
$HEHDIRATLTY, 3)I0TIE, HFREYIMEL THEZ D LIS, Microsoft Word DY VO TEBATINET .

i 23 e
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Reference 2 JIS standard numbers for rolling stock @/ﬂﬁ

JIS standards for rolling stock are divided into standard numbers to be assigned
depending on the differences in the target specified.

Standard Number of
numbers. issue standards

JSE 4001 ~ 23 Ter Is, me hods, test metheds, etc,
JIS € 4071 standards mn EG‘ m;zm& IR RLE
JSE 4218 ~ 15 General rules of design of bogies, test methods, bogie parts, brake parts, speedometer

JIS £ 4710 standards equipment, et
EWMOREHA. mam& HEBH. TR, SEHERLLY
JS ES003 ~ 16 General rules on electrical goods and electrical items, test methods, general protective
JISES051 standards rules on electrical hazards, etc,
WEE. LSRR BB, BEOMEEIMT IMEEALRE

JISES301 ~ 3 Diesel car parts, diesel engine test method, etc,
JISE 5303 standards ARWEORR, T—EL MURBSERY
JISE5401 ~ 4 Wheels
JIS E 5402 standards L]
JISEB00L ~ 16 Electric items, air conditioning equipment, test methods of electrical goods, ete.
JIS E 6603 standards WAR EAWANEN, RESORBA LY
JISE7101 ~ 8 Tank car design method, passenger car body design general rule, passenger seats, design

S E 7701 standards rules for passenger car structure, load test method, etc.
SoORRHA R, KEEORERITBN, EMEL., ms:uummmm FEBRGEEE

SN =R 20513, MR T HRBOBNM=SoTHETDRBRBIENITOET. 21

Reference 3 JIS standard introduction in recent years R

The JIS standards related to rolling stock issued by the Japanese Standards Association
in 2020 - 2022 are as follows.

Dateof |Standard | Standard Established Notes
issue numbers name /Revised

2020-04 | JisE5021  Rolling stock - Electrical connectors ~ Requirementsandtest  Established  |[EC62847:
‘methods Wit 2016 (MOD)
MINE - R A5 - BRBART IS E
2021-02 JISEA208 Rolling stock -- Bogle -- Strength test — Established
-1 Part 1: Methods for static load testing
SR —f WS 8 M5
202102 JISE4208  Rolling stock ~- Bogle - Strength test — Established
=2 Part 2: Methods for on-track testing HE
ﬂli—#!—ill“—!zl!ﬁ”?sﬁ
2022-05 JISE5400  Railway applications -- Electric equip for rolling stock = Revised {EC60077-1 :
-1 Part 1: General service conditions and general rules Wi 2017 (MOD)

B R -1 B~ H R e AU — B0

20204 R U 2022401 A AFUE IR S R ATE N A= BOUFGE BI T DuistE, ROBYTT . 22

- 24 — 11
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IR
[
For the _bright future of eco-friendly railways
Thank you for your attention.
23
— 25 — 12
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Our Company o A

) NIPPON SIGNAL

We have been a top-leader in this field in Japan for 90 years.

. = Automatic Fare Collection, @
Railway SYSteﬂ,—gl R— Station Services '.'

Solution Provider of all land transport system.
(&) NIPPON SIGNAL

¥
<Turkay> -
a o e <crng>

ol Turkey Natonl Ralwaytzmi] et m,: mRsilBsjog o drats.
<Iran>_ ——

Y
' <South Korea> *

ORail} Gimpo Urb gl

= Rail] Irm;mmwwj
mRail] Mashhad LRT etc.

<k : — A . i
O)[Rall] Cairo Metro Line 4. 4 f <Talwan»

—— g | M [Rail] Taiwan Railway Adm,
<U.b‘v"'°;’ S — -~ v OfRail] South-link Li .

<Argentine> —_—
m[Rail) Argenqm National Railway

ORail) 8lines. i“&ﬁm Railway

<Phrl|pp|ncs> ,

(O)[Rail] Manila Metro

<Uganda?-"-“ s
W Foad Traffe Contral] K

a ﬁwtwm]

<Myanmar> u :
m [Road Traffic Control] Yangon Pro}sct .
Gwlllmm“,, andalay Project i

<Indomsia>

(S
<Indi.a>*‘ m hid Hece b
| [Rail] Delhi Metro Line 8 — ‘
QRail] Delhi Metro Line 8 Extension <Tha;land>...._.. __||m Completed Project
R L,Q‘ nedabac () atro Phase m! 1a || © Ongoing Projact

(&) NIPPON SIGNAL
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2. Environment Surrounding For Asia

World Asia

Measure for Strengthening transportation capacity by
climate change and natural disasters reducing traffic congestion
Measure for Improve connectivity between economic
pollution and environmental problems base and logistics base
Measure for N

; Reduction of traffic accidents
deterioration of world security (terrorism)

Transport infrastructure

Accelerate the development of transportation
infrastructure for sustainable growth

Countermeasures against the lack of (operation
and maintenance) human resources

Reduction of operation and maintenance work

= (&) NIPPON SIGNAL
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3. Infrastructure Development In Japan

Modal Split at Distance of Japan L S

60%

50%

40%

30%

Railway

20%
10%

0%
0-100km 100km-300km  300km-500km  500km-750km  750km-1,000km 1,000km -

M Railway ®mCar  Ship mAir

Source: Ministry of Land, Infrastructure and Transport v 4 e bre ‘ . NIPPON SIGNAL
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v Over 2,000 stations
v Over 14,700 buses
v over 100 railway & bus operators
v over 40 million passengers per day

(&) NIPPON SIGNAL
Transition of Transportation System in Tokyo Metropolitan Area.
In earlier days of Tokyo, Trams were the main transportation.

The population and business functions concentrated in the center of Tokyo.

The supply of transportation came to a situation where it did not catch demand.
In addition, the traffic volume of cars increased. Tokyo had serious congestion problems.

Government* planned the transportation policy based on the transportation demand.

Main transportation mode was changed from tram to rapid rail transit in urban area.

Current transportation system is structured.

Parking policy and advanced road transportation system are formulated to reduce street parking.

Now, Asian countries share the same problems with former Japan.

Let us introduce the details of Japanese transportation policy.
* Mirustry of Land, Infrastructure, Transport and Touram (MLIT) \_H“y NlPPoN SlGNAL
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Scope of application of urban transport systems

Source; JORSA "URBAN
TRANSPORTATION SYSTEMS IN
JAPAN"

/ Prajection unly

d 45"2' .,

Urban rapid rail transit (Heavy raif)
(IR, subway, privale railway)

i LRT%Tram p X
Linear metro # /
AGT/APM A A )
- Monorail
ART + Tram
Vo | Mass
warney | transit
W?k Bicycle e \Taxi Ca0) Individual
% b w Private dehicle transport
| 2 ; i i i

Trave' distance (km)

-Different types of urban transport systems are chosen | . Monorail

d — AGT/APM
Key Points

based on demand and topographical conditions
-Appropriate Railway network size . Tokyo

Station development considering secondary traffic

such as bus. | megalopolis

12
Master Plan Of Urban Area Public Transport Infrastructure {Government)
§ Feasibility Study Of Train Route [Enterprising Body, Local Government)
&
5
g Permission And Financial Support [Government, Local Government)
b |
Railway Development [Enterprising Body)
Customer- onen’red Opemtl(m [Operator]
s 9
S Y p
828 Close Relationship [Operator, Manufacturer )
& o e
(';S 5
Supervision Of Railway Business [Government]
Specifications are developed through performing verification experiments and close
dialogues with customers,
As a result, comfortable, punctual and reliable rallway system is realized.
) NIPPON SIGNAL
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Common Contactless Smart Card can be used in the railways throughout Japan.

One single Contactless Smart Card can also be used in various payment situations
all over the city.

~ - 1-'.’; d

Eki-naka
(Station Shop) & *

Open Loop Card [ Correspondence to account-based type ]

+ By constructing a back-end system that calculates the fare, it is possible to provide
an account-based AFC system that is compatible with credit cards and debit cards.

Road Traffic Control 14

3 control methods can be introduced
based on the traffic situation.

C Point Control

= To control each intersection independentl! @
P y ™ - o

+ Pre-timed control : Pre-time setting control s =
* Multi control : Time zone basis control -

= Traffic-actuated control : Vehicle volume control
B TN R Route Control

Case2. Mitigate Road Traffic Congestion[main line]
Area Control

« To create the smooth traffic flow as a route
A "W LTS TrTTEN

Case3. Mitigate Road Traffic Congestion

« To enhance smoothness and safety as an area
L T - B

. NIPPON SIGNAL
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Parking Lot Improvement e

Road Traffic Congestion caused by “street parking” was serious problem
—

60 years ago

Parking Lot Act established by government in 1957
Car owner must have the certification of parking space
Build duty of parking lots established by local authorities
Imposing stiff penalty for parking violation

Reinforcing the guilty feeling about parking violation

—{ Urban Planning }
« Urban Planning Act established by the government in 1968.

« large-scale parking lots increased.
e.g. Mechanical parking facility or Multi-storied parking space

—{_Effective Utilization of Land }
« The tax breaks is provided by using blank space as parking lot.

» Low-cost parking system introduce to small space,
e.g. Coin-operated parking

Railway System E
® Multi-settiement
@ Una#:&ded @ [Open loop included]
Over speed QOperation Expansion outside
protection the railway field
° L]
Signal Ignoring common
Protection of IC card
d local Intercity Urban {  1"step 2" Step 31 Step
Smart Mobility(Road Traffic Control, Parking)"
S
Mitigate Road

Mitigate Road Traffic Congestion
Traffic Congestion[main line]
o

Accident Protection,
Development of parking lot

1% step 24 Step 31 Step
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4. Our Contribution

Our Focused Area 18

Our solutions

Total
. Mobility
L

Maintenance

Core Téchnology |

Sensing Technology

Image Analysis Technology

Radio And Network Technology

-~ E NIPPON SIGNAL



Analyze infrastructure and Realize
ConditionsBased Maintenance with Al

Provide Optimized data Cloud server
and measures

Mamtenance
Operating  Decision
status logic

Store of

Collection of Information

Point ter!ocl?mg rain Catenary Perceptlon Eart!quake Control
Machme Contro!ler‘ Data  Alarming Center

Level

g

Landshde

Crossmg ngg;‘ht AFC™ Platform Door Prediction
Railway System Emauzm_qm_

Equipment status and environmental information of equipment taken by sensors are saved In server.
Based on the information, equipment failure is prevented by judging the maintenance needs.
Provide safe and secure transportation infrastructure with saving operation and maintenance resources,

20
Information
/ Fare collection
---- ' Network
A AFC: Automatic Fare Collection
. NIPPON SIGNAL
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Key Message 21

With a history of 90 years, Nippon Signal is a solution provider having outstanding technology.
Nippon Signal would like to contribute to the connectivity by supporting the infrastructure development.

P

gy il =

e~ ;@und the town
‘ '."7rL-1 - ‘_:.. " . .HT ‘

S 1 At the station = —

) NIPPON SIGNAL

Thank you for your kind attention!

Realize more safe and comfortable daily life
using NIPPON SIGNAL technology !

. NIPPON SIGNAL
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Attachment : Company Profile

@& NIPPON SIGNAL

Founded 1928

Headquarters Tokyo, Japan

Capital About 90 Million $

Annual Sales About 773 Million $[Consclidated]
Employees About 3,000 [Consolidated)
Consolidated

Subsidiaries 13 companies

Non-consolidated

Subsidiaries S

- Railway System System
Main Business Field - AFC System
- Smart Mobility System

$1=JPY110

) NIPPON SIGNAL
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| @& NIPPON SIGNAL

We have been a top-leader in this field in Japan for 9o years.

ﬂ :

Automatic Fare Collection,
Statlon Servnces

Railway System e

= ;_.S;:_dlfgtion:Providér of all land transport SYSEem. ———
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Our Focused Area T el i ! e 1ttt

Our solutions

Core Technology

Maintenance Solution
- Remote Maintenance ==+

Analyze infrastructure and Realize
ConditionsBased Maintenance with Al

1 P e ey
' Provide Optimized data Cloud server ® NIPPON SIGNAL

and measures : 1
‘, . ; CBM 8

Server

Store of  Maintenance “

Operating Degision
status logic

il

lnteiuret

Collection of Information

Inlm.tlmtmt site

Point Inter ocEIng Train Catenary Perceptlon Earthqua!e TraEﬂc Control

Machine Contro ller Data _ Alarming Signal Center

| s

Level  Signal

R

Landslide

Crossing  Light AFCT Platform Door Prediction Parking
Measurement nd Parki

Eeuipmeant atatus and onvironmeaental intormation of aguipment taker by sensors are savad in sorver,
Based o the intormation, aguipmant tailure is provanted by judging the maintanance noods,
P ovndo sato and sccure transportation intrastructure with saving operation and maintenance resources,

EFESHRET
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CONFIDENTIAL
NIPPON SIGNAL

I ‘

Platform screen door system

November 15, 2022
Nippon Signal Co., Ltd.

® Nippon Signal Co., Ltd.
Copynght © NIPPON SIGNAL CO., L1D. ALL nghts reserved. _- .1 ﬂ

1. General Concept CONFIDENTIAL

-I. LAIL --- NIPPON SIGNAL

Number of accidents on a platform is increasing
and PSD is demanded for prevention of accidents

Nippon Signal X Platform Screen Door

i <Safety> { <Conformity>
Accidents that shall be prevented Passenger flow that is secured
i <Reliability> i <Maintainability> y
Problems that would not occur Short recovering time
e . >
& N a X
<Durability> <Running Cost>
Long term stable operation | Less regular maintenance
v

® Nippon Signal Co., Ltd.
Copynght © NIPPON SIGNAL CO., L1D. ALL nghts reserved. _- .1 “
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2. System Configuration o - X CONFIDENTIAL

NIPPON SIGNAL

Nippon Signal covers all products for PSD System.

getting on and off

[ Switch for train crew ]
[ Condition display ] [ Control panel for train crew ] [ Alarm Light ]

[ Door for train crew }

e TR Individual local control
| Main Control Unit | | panel [ Control panel for station staff |
| Door Control Unit | Manually-operated switch for Monitoring Panel

emergency

Insidethewall .|

Passenger detect sensor J

. Station Staff Room ‘

@ Nippon Signal Co., Ltd.
Copynght © NIMPON SIGNAL CO., L1D. ALL nghts reserved. - - . 1 q

3. Advantages CONFIDENTIAL

NIPPON SIGNAL

Efficient Operation

& & Mechanism for
l:> [:) preventing passengers
i from running into
when the door closing

Safer Sensing X

L"“‘Q‘”‘”“J "
Sensing
_— the whole door area
& ’ v as plane surface
{ Eloclronlc sensor_| \ J
« Energy/Cost Saving f i
# ZZ2z... — Power-off
: during the standby time
| o G —4\ J

@ Nippon Signal Co., Ltd.

Copynght © NIMPON SIGNAL CO., L1D. ALL nghts reserved.
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4. Harf Heirht Specifications 8 Ml

Length of opening area Maximum 2875mm
B Height: 1200mm, Width: 525mm,
Thickness: Less than 40mm
Size
it Height: 1300mm, Width: 1950mm,
Thickness: 40mm
Weight Less than 500kg per one opening area
Time of opening/closing 0.5m/S
Power consumption Maximum S00VA per one opening area

Temperature (outside): -10~50°C

EoMgnenta chametershc Humidity (inside of equipment): Less than 85%

® Nippon Signal Co., Ltd.
Copynght © NIPPON SIGNAL CO., L1D. ALL nghts reserved. _- .1 q

5. Rope Type PSD i s

Rope Type PSD that can handle different door positions because
Express and Commuter are mixed

RopeTypeDoor : Down
RST : Close

RopeTypeDoor : Up
RST : Open

® Nippon Signal Co., Ltd.

Copynght © NIPPON SIGNAL CO., L1D. ALL nghts reserved.
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6. Supply Records(1 X  CONFIDENTIAL

NIPPON SIGNAL

30% share of the supply of platform screen doors in Japan.(top share in Japan)

Station
Operator Count Sample Photo
[ Nagoya Transportation Bureau ]
[ Tokyo Transportation Buraeau ]
[ Osaka Metro]
[ Hokkaido Bullet Train ]
[ Tokyu Corporation ]
X [ Tobu Raiway]
Harf Height [ Kobe Transportation Buraeu 248
Platform Door [ Sagami Railway] Stations
[ Maihama Resort Line ]
[ Kyusyu Bullet Train] etc...
[ Tokyo Metro]
Harf Height
Platform Door .
(See Through 20 Stations
Type)

® Nippon Signal Co., Ltd.

Copynght © NIPPON SIGNAL CO., L1D. ALL nghts reserved.

6. Supply Records(2 X CONFIDENTIAL

NIPPON SIGNAL

Station

Operator ik Sample Photo
[JR West]
[ Nishi-Nippon Railroad ]
[JR East]
Half Height
Rope Type 15 Stations
[ Hanshin Corporation ]
[ Kinki Japan Railway]
Full Height ;
Rope Type 2 Stations

® Nippon Signal Co., Ltd.

Copynght © NIPPON SIGNAL CO., L1D. ALL nghts reserved.
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6. Supply Records(3 o - X  CONFIDENTIAL

NIPPON SIGNAL

Operator %ggg? Sample Photo
[ Kyushu Railway]
[ Seibu Railway ]
Bar- Type D

SRty 9 Stations
[ Hanshin Corporation ]
[Kinki Japan Railway]

Multiple Step :
Type Door 25 Stations

Nippon Signal covers all products for PSD System.

@ Nippon Signal Co., Ltd.
Copynght © NIMPON SIGNAL CO., L1D. ALL nghts reserved. - - . 1 ﬂ
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Smart City Realized by Nippon Signal

MaaS & Urban DX

Aiming for a society where everyone can enjoy travel with safe and comfort.

Nippon Signal Co., Ltd.

November 15, 2022

First-Last 1 Mile

Seif—Dnvmg '

‘ﬂ
/o
‘_‘4’

Llnk. Operation Link \ -3
2 Digital Management i
| Tickets R ~ Systemn S

Parking-Lot ~
Raservabon System

Valet Parking
Management

Self- Dnvmg
fu?k\ Operation
(Pedestrian Information Management:
and Commm»)cabon
System e
Pt BT ESS

U NIPTON SIGNAL
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Smart City Realized by Nippon Signal

CONTENTS:

MaaS Backbone System (digital ticket, payment authentication, fare calculation)
Automatic Valet Parking

Kuru Link (Self-Driving Operation Management System, First-Last 1 Mile Support)
MSS (Mobility Service System)

PICS (Pedestrian Information and Communication System)
Signal Coordination (Self-Driving Operation: control system at cross points)

Maa$S Backbone System (digital ticket, payment authentication, fare calculation)

Pass through
the gate with
QR code o
yourphtne

Ride on a
bus wath the
same ticket

Signtsesing |
using the
same ticket

Paymentat
the reserved
restaurant

NIPPON SIGNAL "MaaS Backbone System” covers a wide
range of areas, from urban areas to rural areas.

It supports the seamless movement and multiple payment
mode at various transportation and facilities.

Bntralized management by MaaS Backbone ~u: \

B

" Payment Calculam
P MaaS payment platform N\

NS Payment Calculation Engine

_ : @D Datz

Calculation + Other data processing _":nm-:aue
®fzymetigerse N N / ®Trafiic Dotz
®Fzymet on zdditional s S 3 @ Faclity daza

®Faymenton oanchange _bl\\_?#”‘/" @ Machine Learning]

N

(

‘\
@Pre-purchase N\

@ D3tz Frocessing

/ Tj:e—\
NS Multireader

/ Purchase

NS Digital Tlcketmg
System

\ La.J "Dvgmal Ticket™ Qk

1t is aiso possible to use oter payment
\ mode while using "Digital Ticket™

1% HIPPON SIGNAL
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Automatic Valet Parking

To reduce labor and time required for station users to park,
this system has achieved autamatic parking in the parking
lot by unattended manner.

Control Center@ g e

Whenentering the parkinglot i_

Request for Automaticya'féf
Parking with your: gméi‘tphone

Cemmunication system ,..-' ‘
n"..‘

9 Get off at the boarding
area and park the self-
driving car by smartphone
operation

Boardn ng port Auto rnatic Vdet Park in gArea

When leaving the parkinglot ok

Request for Ieavmg Wlth wur Cemmunication system
smartphcne

(Example)

Boardlng area

Y NIFFON SIGNAL

Nippon Signal’s self-driving support system, “Kuru Link" will
realize the convenient mobility style required for urban life
In the future,

Overview of Kuru Link

User
ar's smartplions

(Awp) Wweb

Control Center 4 m
B =8
L L

ahicks operation contral
@ System manitoring WS)\«,.
® Equipmant monitoring ~Qs,

Self-Driving Operation Management System:
Resarvatio| buses by your smartphone

® Ragistration of
usal's Information,
® Bus dispatch
reservalions

® Notifications
®Sarvice status

(nenne of
omwrgency)

(-

Get on/off
the bus

|l ﬂ!} !’
First-Last 1 Mile Supprt: Connecting residential areas
far from stations with automated mobllities

Croms
polnts

Garage
urkarg Lo
»
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MSS (Mobility Service System)
SR R S g

Parking
reservaion by
your smartpho

Parking fee change

1 and display change

Yiscaly impasred persoas

are possible
remotely.

i <=0 be uti

{Exargle}

Nippon Signal's Mobility Service System "MSS” is an online
system that improves convenience for parking operators and

users.
- ” =
Parkmg reservations for users
Search, reservation, entry/exit, and payment by smartphene with member
registration.
x 1. Membership registration
/‘\ i:' || 2. Search for parking areas
3. Regervaticn (date & time)
I \ On the day of reservaticn
Easyte u.se;‘ o> L P
Wit b 4 -
strarphene bz / Q — ;
et Enable t (Parking area}
enterfexit )
T Y
Dynamlc pricing for operators
Changing parking fee via online based on demand and achieving sales growth.
1650 i
Online
300H hetwarking
Farking fee 1 l...lm atgperator’s
infermaticn baard office
Fee change request
e
Pessible te change the fee enly here J

“Shin-GOY” app for the elderly and visually impaired are
applied to the railway sector to provide voice support to
move around safety in stations.

IPPON SIGNAL

Apps developed by voice and vibrabon guadance can be ssce o dhodk senal adicatons o

Nipy Signal 3 @ Tperale
— ' = : sedestrian sgnel
e — e by snerighore:
{SGO! e Ead
=1
b3 vibrstion
wre oudance

operakes pedesricn sigsel v soke ossing

Applying to railway sector I

Exampies of Informaton
==n be notied for the
wsually impairec: @ rain delay and armval mformabon.. e

@ Locabon of gates, telets and stars

iz HIPPON SIGNAL

124



Signal Coordination (Seif-Driving Operation: control system at cross points)

1t is essential to control driving and stopping at cross points in
orcer to realize autonomous driving.

Nippen Signal has achieved linkage with traffic signals, and
it enables tc transfer signal information to self-driving vehides.

Data Center @ @ @ @

LJ‘H WNKCEEE win
s&if-criving vcrrdx—:

[z MIPPOM SIGNAL

Multiple Handling Vehicle

We aim to improve productivity and safety by mechamzmg the works that involve working
at heights and transporting heavy loads, that previously required human labor.

Current issues and social problems

ﬁ'a,.w

I.Ju:.tltor raseerling hiea
& onstucion Workers

Wrekes"s axiedy roraenis

Development of a multiple
handling vehicle combining a

Resolutlon humanold heavy machinery

means + robot and a vehide for
railway related construction.
_J
N
( Effect of
Implementabon Labor saving, efficiency,
+ Improvement and safe
N I II work can be achleved
\. J
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NEXT SEASE INith NIPPON SIGNAL

Multiple Handling Vehicle p Development concept

v I
|

Labor-saving.

Working at heights and transporting heavy loads in railway construction can also be carried out
safely and efficiently.

’ \ ’ b
Providing support for lrregular work In rallway construction
Muiltiple Handling Vehicle
Core Intuitive Veraatile
Technolo Human
ay ti Robots . Operate the robot
operation Working at heights N
b ¢ . from a safe place
) without stahle scaffolding ¥
’ ! {ground)
h‘ a - [ - . Capable of
ﬁk ’4?'\ LS running on ralls
#® Manufacturing tachnology and sensor tachnology for electric Railway Work Ll when mounted on
machines such as electric point machines, railroad crossings, n rallcars
platform doaors etc.
@ Safoty dasign tachnology utilizing the above (fail-safe tachnology)
\ J \ V.

We are currently developing a versatile railway heavy machine that can be used for work in a variety of situations,
We will continue to work toward mechanization of such operations that previously required manpower,
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Next-gonaration rolling stock that sets a new standard for the Shinkansen

NT00% in the first fully-redwalgned Shinkansen rolling stock in 13 yoars,
It Ix the culmination of our technologleal dovelopment in search for the "best” Shinkansen
In the development of N7005, Central Japan Rallway Company was committed to dellvering

the very bost in safety, stability, comfort and enviconmental performance.

NTO0S provides a premium travel experience In diverse situstions, be it for business or pleasure,

Enjoy o first-hand experionce of this latest svolution in the Shinkansen

g renter salvry mnd staluility
WY passeniignr (aporian

Enhancing combort
snd convenimce

el standard Further enhanding
Heslgned lling ik VIOV IAL peiTorraie
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Evolution built on inherited tradition

Exterior Design

1 [t o thve car biodly embaonbivs Shinkamwen s sl valu, (e dinmg sahely aned bty
T I webry S0k der o s et 10 casher combination of i bslt on white grmuntd.
W g Lawwrt  Lrncditon Shat huus biewry imaintalivad sinoe the aponing of the Faknido Shinkansen

Tho blubs bt on A leailing e iy shapie o 1 Jomer *8° for “Supreme;

e e O (R R
%

L iy ok

Thyee easbo il L g

oy Wy gl deorve, T €t vt B 0 thye et 87, irnetul e wligant, |

shackel of 1 crnter of ther ko, rominding et of the shape of the (eadiag car and wating that

16 In atinitaly “supreme® ndling stick tor Sh

Thi dgmibiodie “S° [y placad at 1 anter in a pedect balance

wpreventing e shabulity of Shinkansen wrie
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Integration of elegant texture and beautility "o o 1905 s b dsipert o gremte passanger comfort and conanane, e (o s e of

Seombrmhle spaen with o forl of privacy for G ¢ Qrlinary Cars

i e o neliwct LED ghiting (umminaies lago

Interior Design i

y LTI AL s CAL 1D €l

fanctanat impvemeots In¢lus ophanced vinlbility of patengar (Mormation display

nyalitability of outiaty far oabile ¢

0 01 l] w000 L g e e it Wil N 00 O Ight vdul i g fsetion

Spatint design that glves a feeling of spaciousness Passenger Information display clearly showing Light modulating function to ensure
(AP Al i | Wi current location and final destination no baggage is left behind
el VN e e e o i €13 byt TS0 Lo Tt Eisione) i o ol 11 e g by ok e v e o - oo,
RTRE i " « 0t Mo wiw LR, Wi IO wsd e i1y Amon o ) ) VAR 0 b 1 It Do
G 9 o ' Qutlets for mobile devices for all seats (1,223 soats)
1} ] e ol wh s Lasiling U U
| 100 b i e 10 0 W) g | IO ) W it

FH0 <

In-car WI<Fl for enhanced comfort

. b N 10

g o

comfortable space with a feel of privacy

Green Car

Green € plfier hissade e aprace Wil diverest
D ke and CMming Indlvidual areay that
st you) Iy camvdart. Aratn Doy b dhis et 1o bk e

ko0 b, wiith atsmistion pald 16t o

comburtabile anglo and distatind of rectining Mot
Thi shgnificant proverrnt in sHLNg eombart iseans you

i ot limcormr (reed e e L Ml ()

Arnrest storing able
e "
st s

Rectining lever
AR b

Outtets tor mabila dovices

Switch panel
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NT00D

Reading light
g A e

Ee X
: ol W
Now seat materkal thet Impraved oclining meechanism
Autocts wot condition il '
6 90 . . ™ ! il

slide out backrest table — Hiltijnirpose Iwok
Vo bbbl vl R
e ol 1 uryeh 0 FAn

Ftarged legroam

Mesh packet

Functional and comfortable space
Ordinary Car
\ ' 7 it
i€ bt o 11y st i melh ket yon fosd i

If o it Wle
i el leunt 16 arger [ Sueson i fOr @ ittt

ilp and operaiiliny

Outints for mobile devices

New saat materlal that
dutects wirt condition
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New rectining mechanism

fetting asido space for 2 wheelthairs

Backrast table
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Larger, cleaner and more comfortable facilities
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Delivering enhanced security and swift response in Shinkansen cars

Security System

NTOUS, etjulpped with more securily cammnas in passnr aroas (2 Camaors Por cor - & of | camarss per car), automaticnlly sends footage lom hane tamwis 1o tho Contral Center ausr n notwark
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enhancing communication, Real-time sharing of Information boouts i level of uweuelty and anatiles swilt response in case of emenency,
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Enhanced environmental performance with further energy efficiency

Environmental Performance

Pawer consumption
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Reinforced rolling stock monitoring function for transportation safety

Maintaining Safety
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Stable passenger transportation with greater accuracy, convenience and speed

Stable Transportation

S inkinten hay boen utillzed oy » means of public 1ansportation that mables stable and high-speed passenger movenent

miAraing o a maximum of 12 per how),

Adding nevs tunetions 1o the miling stock has facilitated service sehadule with 12 Kazomi Timetablo® Hinermasing the numbser of services of

way of rsuriog reater transpodation safoty
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Addition of craw assistance function
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Technological developmant at the Komaki Research Center Compact and lightweight pantograph
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Global Standard

wel constantly I an sffort 10 apply the outcome of technological developmant i trnety fashibon,

e rryoed o o by Anchnologies mf

feaus Snlnlarsen models have uide

NTO0A rolting stack and e

g e hnological devdopivient int the

smo diflendt 1o incarporate il i cesslts of our on-go

rolling stock It hy

You, theoe is a limit 4o unde apace, welght and devies function axpandability in Shinkan
serls NPOD platharm, In ardur o tsalve Constraints for undedioor space, welihi, a1e. uiter offarts have baen made 10 retice tve slam and walght of various squimant, making it posalbibe o sdopt eguigiment

Woul that could not have boen possible bielsre. Thi cancapt of *standand dusigrnd rolling stock” 1s edtabibed 1o onable flesibio et configurtions and MY ratia (eutpet miio), 5o s to intmdwce NT0D5 10 4

Arhety of SHirkanset routes inshiv ard wutside Japan

138



1My - MY M | L1 mt

18t
e < am M M -
13 oMY - et ™ LT -
Niny ™ . an ] M
Tean ™ ™ " o
bewn [ < ™ | M
Thorough reduction In equipment size and weight to enable unconventional layout Reducing types of underfloor layout for flexible trainset configuration
Yol
hom M 111 e I T Y 0 (o ¢ Vit iy U e ) en g ot 1 bl wrian 40 NOAN o AHON My e B A
1 ] (0 l 1l " v { L1 " 1 " 1 W I (L2 " (10 o
i " Jony 1 iy U " i ] [ " WA Ny J omirnt Loy 1y
"o 1) ' l i o b | e
| v Catnat W i obaliodl bogetivet [Commasans roling tock! (R " — N
' " o s
| : Wi [']]
M [ | ’ o fl | | | |
aer | et L L Lrtrviard desigrod rell g pocd) ' '
| < B 0 [P
A " [ i i
- ™ = YT PO ST P S—
L] OO G CEOnI GG MG CE0E
My o [ o [T
o2 i 0 O O o B
‘mmc S — Y —_— frmik §-tas ol
Can b Inataflo tmgather LR RN RO | RO RO | B | W08
. .f. . Mol formation < el I
ety 431 o
Main Specifications -
Spavd !
i ! ™
Iwmpernsimns SN LA o\
i) )
o naling o nap |
fogin e st W aeal
Wi
« Currnt collttur 1y ' A
TP |
fwcu | b ) e i
+ O board wrmenithes
) T Ul e &
" ) \ 1 !
[ee—
o by Pl M
y STH L0 g
. vt hifh e
" Pt bk i
T |
p i |
Piegw wnt)

139



Configuration
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I Control, Creation, Communication

Kyosan’s Technology Global Expansion
Contributes to Various : % 5
raffic Management Solutions

Spreading Worldwide
Means of Communication igner =

Kycaan's technalogies and products support

our dully fraffi, Helings ard production facililies
minent o sotiely Passenger Service Soluti

Creating Sazces vt Comiort and Peace

and cantribute to the dav

8nd o better quality of life.

Railway Signaling Solutions

Satety end Stabity i1 Reway Transportaton

3 ot ot e e searens P 4

The Kyosan Brand — Spreading Worldwide
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Powering the World —_ AF(TEMIS"‘vfhcSlqr.nlCcrtrolSy,—.n:'n
Through our Various
Products.
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Railway Slgnalmg
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Safety and Stability in Railway Transportation
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Traffic Management

Solutions

Creating Cities that are Friendly to People
and Benevolent to Society
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HITACHI
Mobility as a Service Inspire the Next

17" November 2022
Megumi Yamaguchi

Digital Rail Solutions, Japan LoB Rail Control & Digital
Railway Systems Business Unit

Cities must manage complex priorities and challenges ]E‘)ll%?mt

The seamless, sustainable movement of people and goods within and between cities has never been more important.

Congestion Emissions Recovery

Costs cities billions each year, Sustainable public transport COVID has changed ridership
with 150 hours lost per year, is key to reducing carbon patterns and revenues. Enticing
per person in traffic and pollutants users back is crucial
@ Hitachi, Ltd. 2022 All rightz reserved 2
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Smart Mobility can create a credible Alternatives to cars ..f,‘,,'l"i‘h?,t!!.

Passengers want best
cost, convenience, comfort and...

Seamless end-to-end connectivity

Services have to be..

Punctual v

Easy to plan and check v’

Personalized v

© Hitacte Lig 022 M) rights rewsrendt 3

Lumada Intelligent Mobility Management lu':plIAlhglt:!l

Hitachi's new suite of smart mobility solutions for cities, transport operators and passengers

by creating a cigial twan of entrre transporiaton networks

! 360 MOT|ON f'“, LUMADA Enable more seamiess, sustainable journeys for passengers

Use the 360Moation platform to connect, scale and optimise multiple services

360 ) PASS 360 ) FLOW 360 ' EV

Smart ticketing Mobility management Electrified mobility
m‘ ““','m";"m""’d“;’m Passenger flow E-bus fleet management
Personalised: Advanced Bus / train / stations
Joumney Planning & Personalised — .
Information Traffic flow management EV parking charge
360Pass mobile app (105, ‘Bus / trains network management
Android)
White label or Hitachi branded

© Hincte Lixt 2022 A rights rosaren 4
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Inspire the Next

Smart ticketing solution by Hitachi HITACHI

Smart ticketing solution with smartphone to solve the problem

Complicated
paper ticket

Long queue
to buy ticket

High cost to
maintain

[ Smart ticketing solution with smartphone ]
equipment

@1ty L0 2022 A s e 5

Overview of Be-in/Be-out ticketing solution HITACHI

Inspire the Nex!

Ticketing solution leveraging passengers’ location data
Revenue
management
etc.

Location Joumey Fare
identification pizg construction . calculation 9] Settlement

Central system for smart ticketing

................ - Beacons ..., 48
— -
] a~ —
Download Activation Boarding Travel Disembarking Settlement

Provide hands-free and seamless travel

© HMitacts, Lig A2 A rights newsres 6
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Value of Hitachi's ticketing solution HITACHI

Tnspire the Next

Provide value to passengers, railway operators and municipality

Passengers
® Enjoy hands-free and seamless travel with
multimodal
@ The bast possibla fare applied automatically

Operators
@ Track journsys in real time across
multiple modes of public and private transport
® Leverage travel data to improve public
transportation services

Municipality
® Encourage paople to use of sustainable public

transport across city
® Reduce congestion, carbon emissions and poliution
@1 imte, LI 2022 A s e 7
Case Study Smart Ticketing | 360Pass launch with AMT | Genova HITACHI
Inspire the Next
The Challenge 360Pass Smart Ticketing
- Municipality and AMT operator want to encourage -» App gives passengers integrated public
Multiple modes of transport a modal shift to public transport to address cost of transport across the city with multimodal
Multiple ways to pay congestion; reduce emissions; optimise the cost journey planning, real time info and
Acvanced joumey planning of operations gateless ‘hands-free’ access
& passenger experience MR i" TR e - Passenger information is personalised in
360Pass mobile app sy e real time via the app. with automatic fare
i0S and Android a8 R ——— —— calculation
. "o — Q swivatorand
" i o T v 9 > "GOGOGE” is AMT brand for white

7000+ i 38 o I"”“I ||||| =i o s labelled 360Pass smart ticketing app
0012 £ O smeersba sund

Secorion i - @ - Multiple transport modes: 863 city buses,

T B - -

wQ ity € 2,500 bus stops, Metro line with 15m
Number of Bluetooth i o e annual users, two 50km-long regional
Sensors across o B

bus routes, 12 funiculars & public lifts. a

network to enable hillside historic railway

‘hands free' smart
ticketing

@ Hitachi, Ltd. 2022 All rightz reserved 8

166



Passengers: 360Pass app offers access to wider services HITACHI

Inspire the Next

hire an e-car, pay for E-Car Hire Pay for Prkmg Fm an E-Moped

a parking space and z

. © Search 3+ Filter 2 2 Cerca = Lista G Acoedi o
find an e-scooter. 3 =
4 ( 7 bl
a i
> A
8 "o A -
: ()
VOLKSWAGEN @ :
= g-up! 10325km 0 o
Carso Aurslio Saffi 18 ]
[ 2104- AreaF Centro
¢ 0,35/min
) 120km o autonomia Saoky
. 2 €1,30 per la prima o - €1,70 per Ia ) i
. 4 saconda ora - €2,00/M dalia tecza ora In E-Moped Mimoto -
o 3 F708TF poi 1 8-20 Ferali ©0.00 Unlock + €0.26/min £
. Taritfa minima €1,30 -

HEEE 25k rideroge
o~ Noleggia Accedi per parcheggiare
E=n

A B B o @ R v B o O

Mome  Tiekeling Parking  Sharing  Tickets Home  Ticketng  Parking  Sharng  Tickers

© Hitachi, Lid. 2022 Al righle tesanved g

Operators: 360Motion Gives Real Time Insights HITACHI

Inspire the Next

Realtime analytics

platform R matcr
> Enables more
seamless, sustainable [ Aomontis ] | 2smen BUsOFTY % e
journeys for Mo \ - :
passengers v
» Createsa digkai twin : 1 ok R oo 9 Aurelia l\stazione Sant'ilario
of entire transportation rovice T s Py 2
networks . o
- M :
A ’\'
] ~
: © Stops Fomcat K i “w " -
» Congestion S ol N e
§ - - - ~
i ‘e
» Crowding (actual and o ek 1 ~
:
predicted) o a
& :u‘m,n:..nﬂ'n. LY - —pe
» Cieanliness
& ?.'Q‘TN a3 Crowding
» Maintenance L
@ B 028 - 083 =
» Connectivity with other ‘ B B am in
services sl N
» Punctuality 1 oo 4

© Hitacti, Ld. 2022_ Allrighle resorved 10
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Our vision: Solutions for any city ‘ﬂpﬁesm‘

@}LUMADA

© M g 222 Mrgimane 11

HITACHI

Inspire the Next
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HITACHI

Inspire the Next

Railway Bureau, MOTC ( Confidential ]

Introduction of Hitachi Rail Green & Digital Solutions

17" November 2022

Takayoshi Nishino

Head of Digital Rail Solutions, Japan LoB Rail Control & Digital
Railway Systems Business Unit

DHitachl Ltd, 2022, M rights resenved
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Prescriptive Analytics

Predictive Analytics

Data Reporting

Data Colleation
Reporting based on

Business Intelligence Reports,
Dashbouards & KPIs for assel
usage trends

Alerting to highlight breakdowns
or loss of operation

Big Data Analytios to understand
the influence of other factors on
asset usage, failure and
breakdowns

Algorithms to predict future
damand & maintenanca
Sophisticated reporting to support
future management decision

Autommtad and semi-
automated decision making for
asset planning, maintenance
wnd service scheduling

Assel usage forecasting, asset
control planning & optimisation

Nistorical events muking & long term planning
T
| <8
{ A8 ’
14N L= 2 4
P | L sat ~ { 3 {1
'
...... —
[ Optimination of unants based on historical usags > Proactive Qptimisation based on future expootation >

171

Hitachl Ltd, 2022, M rights resenved



FIEMBNBTERRER A,

N —
T ER 2 HE ih B A
K B AR S UM MAE R AR, (298, BRI, SO BN R TE e ML £ %) 7T T A R RO IR B, 3t o
S, AR T LKL FR 0 e A O E B Rt T RO SR, LT R IR BN R 2

A -F D B TTRVE, RN

[ T LI )

| e f =it |
N\

) j" (Y |l

i ot | 1| E

v ‘

o "_y' ; v ‘7 v QR

- @Hitachl Ltd. 2022, M rights ronenved 6
RN R R R ki

MBI, FTLAF MO S TSR 2R, A, 0 R R A AR A A, R H EEW hREY BE e, ML RE, R
e {00 P o Y A St S 4T VA5 R B BB R E AR R 7 B2

55 CHE SR AT AR B R A

@ Hitachl Lid. 2022, MY rights resenved 7

172



H i #kfMaaS l,':pmlt\h(c:m{

AEEZ A ABHNREFE

(L4 P A0 St 48 Bh

15 RNR (2 HiEES)
m A dby (i JO L,
iy | l || shee
Tewam i
XD sn
R mu-m-nu ﬂ MY

ummmmmma. &E B‘Jﬁﬁ Maa$

D Hitachl Ltd. 2022, A1 rlghts reseved 8

MaaSfiRiR 5 % HITACH,

BISZARIR 3250 s A0 AR PR LR 00 85 RASE M SR AR AR 75 58

I i
{360} MOTION  -{fLUMADA WM B

] TR AR B0 ) 35 AR TR A

N 360Motion TE&E L, WNEEA (R4 CEE RS

(360 ) PASS 360 ) FLOW
QR 2N Y
g R R E-Et
SoamtR Bt/ A / s R
AL ¢ iRt
mum AAC BN
38375 R R EV
360PassEmL A AN ER Y B T
(i0S, Android)
OFEM BE] 37 She

DHitachl Ltd, 2022, A1 rights revenved 9

173



MaaSfgiR 5 E

%uu. ”J*Eftm/kﬁzﬁ

HITACHI

Inspire the Next

“Nudge(HE8h) MA T, 55 MH{E A & 1T 7 e

(1 70 e A £3 907 10 0 85 1 AL R 6 A 0 0 A 817
(1, S8 560 L0 0k MER AR T 1 5, () B R R B R
A 18 RO Y RIS AL SR RS MY, AR LR R L O R A
TRHIBT RAROR IR %R R B0

IR T

ot Loy VIRIMD’ WAATRAL ERVARIS, | o=t aot =AM & FipsiAwainoch o j/mod o lmm rsu VN
el RSN Wi PR R A S b

iRy B T R R - AT WD W’ﬂ

LT S AR BRI, A
1A E| — LA AL, DIA0MESe

W P IR R, AL AR

TSI BB ARG e 5 R LT A e

(LR DR, 0 L 2 8 0 oL ) 1

BHREIEE,

(\'.‘.i_.;) s SRR [ "

y -mn:u:u o ‘g— *** H‘l?n' mﬂ?;lg lll?ﬂ »’ l@l
l.-:-u -

mtnr “' AbLawt J

~. e // !fl'f ________
(... i * i @ = %Lﬁ

L) l'l 94. "';K.. LS
' i 0
WL NN ' L "'

v EMMAOE LY

ke ) i
*%!; AGOTIA ARG R v bl e g N om0 20 00 Ll

@Hitachl. Ld, 2022, A rights rererved. 10

HITACHI

Inspire the Next

HiLmi@ e, BFMAINRAEAR SRS B S ERE

155 00 : @

i

[H kR B loT
R HRRMh

SRYAD) v
h’F:k/ﬂ'—
O P 40 0
X AR 2

N T SRR A
B A3 6

G WA R

BYE, MR
AR LR

174

G W R EA NI TUCE CBTC MBI i

OF WA R O mapm « BRALEERAN
L 0 Al S RN

T (IF CBIM R 580 1 A

O SR &I 01, o i g b

PN

OF @mim ¢ R it e 90
Nudge(Bh s OF ANEMRL &1

O M A R
MaaS [ A st

o5 1 B AT R U AL MR




Ry
] 1P N e
} )\ » ae

ot

,’ ." .. 2 f~:~_\.f.é~_.". ‘ S ““. >
Hitachi Social Innovation is

P OWERING GOOD

175



HITACHI

Inspire the Next

Railway Bureau, MOTC [ For Intemal Use Cnly ]

5GHY N A i 88 SR 1k 5

17th November 2022
Keisuke Bekki P £

Chief Engineer
Railway Systems Business Unit
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