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No. Document No. Document Title
1 | SOP-0-04 Communication Plan and Standard Document Formats
2 | SOP-1-01 Establishment of Standard Operation Procedure
3 | SOP-1-06 Control of Subcontractor
4 | SOP-1-07 Documents Management Procedure
5 | SOP-1-09 Document Filing Procedure
6 | SOP-2-03 TSC Procedure of Instruction and Training
7 | SOP-6.02 Product Identification and Traceability Procedurg
8 | SOP-6-03 Schedule Con_t‘rol Procedure
9 SOP-6-05 internal Procedure for Change__iﬁ Interface Information
10 | SOP-6-15 Désign Control Procedure
11 | SOP-6-16 Design Production and Submission Procedure
12 | SOP-7-01 l%‘rocedure of Quality Control on Purchasing
13 SQP-7-02 Inspeéction anél Testing Procedﬁre
14 | SOP-7-03 Measurement Tools Control Procedure
15 | SOP-7-04 tnspection and Test Status Procedure
16 | SOP-7-05 Procedure of Nonconforming product Control
17°| SOP-7-06 Procedure of Corrective action/Preventive action
18 | SOP-7-07 Product Delivery- to -Destination Procedure
19 [ SOP-7-08 Procedure of Quality Record Control
20 | SOP-7-09 Procedure of Internal Quality Audit
21 | SOP-7-10 gigggg:ltlgand]ing, storage, packing and preservation
22 | E102-GEC-PL-0003 | Configuration Management Plan (E101 & E102)
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(2) Design Production and Submission Procedure (3% 3+ & & B 32 1%
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(3) Configuration Management Plan(#! & 321 £ >
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(1) Inspection and Testing

(2) Control of Inspection, Measuring and Test Equipment
(3) Inspection and Test Status

(4) Control of Nonconforming Product

(5) Corrective and Preventive Action
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1. Inspection and Testing

Control of Inspection, Measuring and Test Equipment
Inspection and Test Status

Control of Nonconforming Product
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Taiwan High Speed Rail - Core Syél‘em

Quality Assurance System

An Introduction
to
TSC Quality Assurance

Taiwan High Speed Rail - Core Sysh

Main Requirement of the Contract

ISO 9001 Compliance

® Establishment of QA/QC Plan and
procedures in accordance with
IS09001 requirements

® Maintain the QA System




Taiwan High Speed Rail - Core System PR

Points of ISO9001

® Quality Assurance activities according
to Customer’s Requirements

® Top down activities

® Clarify responsibility and authority of
the members

® Documentation of Rules, Procedures
and results of activities

® Plan — DO — Check —~ Action

Taiwan High Speed Rail ~ Core System

PDCA Cycle for Improvement




Taiwan High Speed Rail - Core Systear

TSC Quality Policy -1/2

@ To provide an High Speed Rail Core
System that is compliant with the
Contract.

® To accomplish this goal, we will
establish and maintain an 1S09001
compliant Quality Management system
for all Contract requirements.

Taiwan High Speed Rail - Core S@

TSC Quality Policy - 2/2

® All TSC organization and employees
shall comply with the Quality
Management system requirements.

® All TSC Managers shall be responsible
for the implementation of the Quality
Management system requirements in
their areas of responsibility.




Taiwan High Speed Rail ~ Core System
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Taiwan High Speed Rail ~ Core System:

QA System Documentation Structure

Individual \\

Procedures \

Suﬁsysmr;

ll Result of activity

Quality Record




Taiwan High Speed Rail - Core Syiﬁem 2

Outline of TSC Quality Procedures

22 Standard of Procedures (SOPS)

- Design Control
@ Design - Design Production Submission
-~ Configuration Management Plan

@® Product Quality Control on Purchasing

- Product Identification and Traceability
Control

- Schedule Control
- Nonconforming Product Control

Taiwan High Speed Rail - Core S@

Outline of TSC Quality Procedures

~ Inspection and Testing
- Measurement Tools Control
~ Inspection and Test States

- Product Delivery- to Destination
- Product Handling, Storage, Packing
and Preservation

@ After
Production




Taiwan High Speed Rail - Core System B o

Outline of TSC Quality Procedures

@® Contract - Control of Subcontractors

- Communication Pian
® Document
- Document Management

Control - Change in Interface Information
~ Document Filing

~ Quality Record Control

Taiwan High Speed Rail ~ Core Systens

Outline of TSC Quality Procedures

@® Check and - Internal Quality Audit

Actions - Corrective / Preventive Action

® Others Instruction and Training
Establishment of SOP




Taiwan High Speed Rail - Core Systeai -

Items of Not Applicable

e Control of Customer-Supplied Product
e Servicing

+ Statistical Techniques

Taiwan High Speed Rail - Core Sy=k

TSC
Established Quality System
in accordance with
I1S09001
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Taiwan High Speed Rail - Core Syskem

Design Quality

An Introduction
to
TSC Design Quality Assurance

Taiwan High Speed Rail — Core

Design Units and Formation

TSC
Engineering
— Manager |
Subsystem T I
Manager J System Subsystem

i\ Manager

Integration &
Engineering I __
Coordination "uu |
Subsystem rSubsystem |

Manager [_'1 Manager

Subsystom |

Communi-
cations
Systems




Taiwan High Speed Rail ~ Core Systani

TSC Design Procedure

TSC Standard of Procedure (SOP)
~ Design Production and Submission Procedure
(SOP-6-16)
* Specify basic steps for design production &
Submission
* Define Q-Check Action Flow
Design Control Procedure (SOP-6-15)
* Identify EM & SSMs role in Design Controf
*» Refer to Configuration Management Plan tor
Major Change Controi
Configuration Management Plan
(E102-GEC-PL-003)
* Describe Configuration Management
Procedure for Change Controi

Taiwan High Speed Rail - Core Systent

Design Production & Submission

Key Requirements

® ISO 9001 Compliance

® Develop-Review-Approve Process

® Quality Check System




Taiwan High Speed Rail - Core
TSC Quality Check System

TSC established Quality Check System to ensure the
quality of documents

This Check System is applied to all submissions to
THSRC for No Objection/Approval
Major Check Items :
- Check Compliance to the Contract
- Check Interface with the other associated subsystems
- Identify Conflicts between subsystems
- Check Compliance to Common Documents, such as
Operation Plan, Maintenance Plan,
RAMS Documents
Software Commonality Guidelines, etc
- Check Compliance to System Requirements
Specification
TSC EM supervises the check process and results, and
TSC QM confirm Q-Check is properly performed

Document Primary Check
Production by Originator

Design Units
Internal Check|

Internal Check Secondary Check
Subsystem-wide ! within a Design Unit

t Submission to TSC EM

~.

~— v Sl Coordinator
v RAMS Coordinator

I | v Software Coordinator
Quality ! OK‘Y EM Issues Q-Check Request

To check documents ,
<~ Intensive Check by EM calls for associated SSMs,
SSMs co-located in a dedicated
Checking Room

OK
A 4

. N . « Supervised by EM
Submit to THSRC

« Confirmed by QM




Taiwan High Speed Rail - Core System =

| Signaling
| Power Supply
| ocs

Taiwan High Speed Rail ~ Core Systen::

Design Control

Key Requirements
® Integrity of Subsystem Design

® System Integration & Coordination

® Configuration Management
———» Change Control




Taiwan High Speed Rail - Core S

Design Control Overview

-

.
.
: <3
‘
,
bty
|
|

Taiwan High Speed Rail - Core

Design Control

® Responsibility
¢ Subsystem Manager
2 Subsystem-wide Design & Control
¢ Engineering Manager
= System Integration
= Coordination between Subsystems

® Subsystem Manager Meeting
= Design Review
<> Integration & Coordination




Taiwan High Speed Rail — Core Sy;tetn’

Configuration Management

® Coverage of Change
¢ Change of Contract
- EFTR Requirements

¢ Change affects the factors such as:
- Safety

- Operation & Maintenance, etc
® Configuration Management Action Flow

& Before THSRC Authorization
& After THSRC Authorization

Taiwan High Speed Rail - Core System

f
Authorization |

|
|

|
i Review & Sign
e




Taiwan High Speed Rail - Core

Confirm & Record \
Acknowledgement | |
ctors to B

revisa documents Ji

or implemant the |

Change |

|

Authorization i ‘ '

‘ Issue “ Recei ve‘
bles with momns JEN

Intarface Control B |
| Documants List J i

U E——— .
| 1 copyoricor |

| Confirm o w:f Sigpature
: |

| Receipt

Taiwan High Speed Rail — Core

Summary

TSC Design Quality

Design
Production &
Submission
Procedure




Taiwan High Speed Rail - Core Syslem* e S

End of Presentation

Thank you
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Organization of RTRI

as of July 1, 2001

Board of Directors

Board of Trustees

]

/‘% Chairman
T |
N President
Directors Executive Directors

Project Research & Information & Accounﬁng Administration Planning
Promotion ?;‘:;mm‘ International Division Division Division
Division Division Affairs Division

l l
General Manager General Manager Wind Tunnel
Sales JR Affairs Technical Center

' l l Miyazaki Test Center
SO Railway Maglev Systems
Registration Technology Development
Center Promotion Center Department

rpl ing Division —l Vehicle Structure Technology Division J

D‘echnical Management Division

‘ Vehicle Engineering Division

Electrical Engineering Division

Civil Engineering Division

Guideway Engineering Division

Research & Development Division

Yamanashi Maglev Test Center

'—rVehicle Control Technology Division ~|

"l Structures Technology Division I
|

—-| Power Supply Technology Division

Track Technology Division

—{ Disaster Prevention Technology Division -l

I— Signalling & Telecommunications Technology Division

1 Transport Information Technology Division

—r Materials Technology Division J

— Railway Dynamics Division

"{ Environmental Engineering Division l

L—{ Human Science Division I
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Research antd Development to Create
the Railways and Society of the Future

Railway Technical Research Institute




Research and Development to Create
the Railway Technologies of the Future

Railway Technical Research institute

The new juridical foundation, the "Railway Technical Research Institute (RTRI)," was
established in December 1986 and integrated the then existing Railway Technical
Research Institute and the Railway Labor Science Institute of the Japanese National
Railways upon its privatization and division in April 1987 to promote widely-ranged
research and development activities in railway technologies, from basic research to
applications.

RTRI is now challenging innovation in the fields of rolling stock, civil engineering,
electrical engineering, information technology, material science and human science.




Personnel: About 550 (at the beginning of fiscal 2000)
Funds: @ Contribution from the revenue of JR companies
@ Subsidy from the government and contract money from private companies
Kunitachi Institute: Land: 198,000 m? (about four times the area of Tokyo Dome)
Buildings: 66,600 m?

« Tests and research on railway technologies and labor science
* Analysis, evaluation and prediction of railway technologies and science
» Preparing drafts of railway technology standards
* Collection and release of documents, materials and statistics on railways
« Publication and lectures on railway technologies
« Diagnosis, advice and guidance in railway technologies and science

{5 of Research . . , .
zﬁLgE:v:lopeni:ﬁ;C « Highly-reliable railways (safety, stability)

* Low-cost railways (economy)
» Attractive railways (rapidity, convenience, comfort)
* Environment-friendly railways (harmony with the environment)

Research and developlﬁeﬁf )
for the future
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Development of
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Pursuance of Safety and
Punctuality to Create ‘
Railways of Higher Reliability

Development of a method to evaluate the risk
of slope collapse

RTRI developed a method to evaluate the risk of slope collapse due
to rainfall on a personal computer by calculating the critical rainfall
based on the information obtained by site surveys. (No. 1)

Avalanche Detection and Alarm System

This system detects the occurrence of avalanches, determines their
scale and sends the information to signals and train control centers
on a real-time basis, in order to suspend train operation without
delay on the railways concerned and to start clearing avalanche
debris immediately. (No. 2)

Research on the evaluation of earthquake
resistance of foundation structures

To improve the precision of the evaluation of earthquake resistance,
RTRI is now investigating the effect of ground displacement on
foundations during earthquakes. (No. 3)

Digital ATC

This is a system to transmit the code information on the distance to
the stop point to on-board devices through the rails, facilitate safe
and efficient train operation control and cut headway and train
operation time between stations. (No. 4)

Countermeasure against Early Deterioration of
Concrete

As a countermeasure against early deterioration of concrete by salt
injury and alkali-silica reactions, RTRI developed agents to adsorb
excess amounts of chlorine and alkali metal jons in concrete. RTRI
proposed new methods (the SSI method and the SAAR method)
using a repairing material containing these agents, and put them to
use in practical repairing for actua) concrete structures of roads and
railways. (No. 5)

Safety is the most important prerequisite for public
transport facilities entrusted with the lives of
passengers. To improve the safety and punctuality of
railway transport, RTRI is promoting research and
development on the stability of train operation and
transport as the subjects of utmost importance.

Development of an Early Earthquake Alarm
System for the Future

RTR1 is now developing a new system to precisely detect and issue
an alarm against earthquakes at an early stage, by applying advanced
real-time seismology information and using NOWCAST earthquake
information of the Meteorological Agency. This system, which is
more economical than the conventional systems, will also be used to
predict earthquake damage.

Derailment Simulation

To improve the running safety of trains, RTRI is developing a
method to measure the behaviors of rolling stock subjected to an
earthquake or other large-scale vibrations and simulate derailment
under different conditions on a computer.

. Guarantee of Stable Transport
Research on the Mechanism of Human Errors
To reduce human errors, RTRI is now promoting research to clarify
the process in which human errors occur during continuous work, by

physiological and psychological measurements using an
electroencephalograph and eye camera. (No. 6)

Tribology

Focusing on wheel loads, driving forces and braking forces which
give rise 10 stresses and deformation, RTRI is now promoting
experiments and analyses to investigate various phenomena that
occur at the contact point between rail and wheel. (No. 7)

Development of a Tunnel Inspection Method
using Continuously Scanned images

To compensate for the drawbacks in the conventional visual tunnel
inspection and improve the efficiency of the inspecting operation,
RTRI is developing a quantitative method to inspect the lining

surface by processing images obtained from an inspection car.
(No. 8)

02



Railway Technical Research Institute

. No. 2 Avalanche Detection and Alarm System

No. 4 Driver cab display screen
No. 3 Pile model test by a centrifugal loading device

Corrosion Corrosion
inhibiting mortar inhibiting paste

High durability mortar Reinforcing bar
or concrete

No. 5 SSI method No. 6 Eye camera

No. 7 Contact part of tesling machine ’ No. 8 Tunnel inspection car
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Advanced Design and Construction/
Maintenance Technologies to Create

Railways of Lower Costs
_

It is one of the most important subjects in railway
management to reduce the maintenance and
construction costs of ground facilities and rolling
stock. RTRI is promoting research with priority
placed on the development of the methods of

™ Dovelopment o New Design.
_ani Construction Methods

Precast Vnaduct System
To cut the construction costs of railway structures, RTRI is
developing a next-generation viaduct system that consists of a
superstructure made of lightweight vibration-proof tracks and
precast concrete beams, and an infrastructure made of high-rigidity
and high-damping piers, to replace the conventional concrete rigid-
frame viaducts. (No. 1)

Floating Ladder Track

Floating ladder track made of parallel longitudinal concrete beams
and steel connecting pipes supported by vibration isolation devices
(or rubber pads) of a low spring constant has been developed. It can
substantially cut structure-born noise and isolate vibration. (No. 2)

RRR Construction Method

To effectively use land, the economical and easy-to-use RRR
construction method is applied at various places to reinforce
embankments and make their slope vertical to save track-laying
space. The embankments reinforced by these methods has high-
level resistance against earthquakes. (No. 8)

provement of Inspection,
agnosis and. ualn,Meﬂm B
Diagnosis of Diesel Engine using Wear Particles
RTR] developed a non-destructive diagnosing method for the interior

conditions of diesel engines by the volume and features (profile, size and
| color) of wear particles in a small volume of sampled lubricant. (No. 3)

rational design and execution, and improvements of
the methods of inspection, diagnosis and evaluation
of ground facilities and rolling stock.

Ultrasonic Inspection Technoiogy for Rail Welds
The double probe technique enables reasonable judgement of the
performance of welded joints based on the echo height when used
for finish inspection of rail welds. This is a method to replace the
conventional single probe technique. (No. 4)

Contact Wire Wear Measuring Equipment

RTRI developed devices to measure the sliding surface width of
contact wire with a CCD camera by irradiating from a low-voltage
sodium lamp. There are two types of equipment. One is mounted
on the roof of a car running at service speed, and the other mounted
on a road-rail car. Both types enable daytime measurement. (No. 5)

Measurement of Contact Wire Vibration by
Super-Anamorphic Optical Lens

RTRI developed a method to measure the vibrations of contact wire
and pantograph with high precision by using an anamorphic optical
Jens (to magnify images in the vertical direction 80 times as large as
in the horizontal direction). This method enables non-contact
measurement of the uplift and strain of contact wire and the direction
of propagation and amplitude of waves at different points. (No. 6)

Ultrasonic Inspection of Hollow Axles

Hollow axles are used for the lightweight series 300 Shinkansen cars
and later versions. To ensure the running safety of these cars, high-
precision ultrasonic inspection is performed regularly from inside
the axle. (No. 7)
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No. 1 Precast viaduct sysiem No. 2 Floating ladder track

R A S .
No. 4 Double probe technique in uitrasonic inspection for rail welds

Frninm

; o o
No. 5 Contact wire wear measuring equipment No. 6 Images obtained through a super-anamorphic optical lens

No. 7 Hollow axle inspection machine

No. 8 RRR construction method
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Rapidity and Facilities for Aged
and Disabled to Create More
Attractive Railways

users.

Lk R,
mprovement of Comfort 2
Development of a Passenger Room Comfort
Evaluation Method
To make railways a more attractive mode of transport, RTRI is launching
research to quantify the comfort Jevels and develop a method to evaluate
the comfort in the passenger room through surveys of passenger room
environment and vibration tests. (No. 1)

Evaluation of the Comfort in the Spaces of
Railway Stations

To make customers want to use railways more frequently and improve
the comfort in the spaces of railway stations, RTRI is now developing
physical and psychological indices and methods of planning, and a
system to execute active control of passenger flow in the station
compound in order to relieve congestion in the stations. (No. 2)

Disabled Passenger Guiding System

To make railway stations for disabled, RTRI is developing a system
to guide visually disabled passengers. The system will orally inform
individual passengers of their present position through a portable
device when assistance is needed, and guide the passengers to the
location orally specified by them. (No. 3)

Improvement of Ride Comfort (Semi-Active
Suspension)

This is a system to detect the vibration of rolling stock by an
acceleration sensor and contro] the damping force between the car
body and truck to suppress vibration. Shinkansen cars are now using
a system to control lateral vibration. The system for vertical
vibration uses a variable damper in the air spring to control the
vertical vibration and bending vibration of the car body. (No. 4)

RTRI aims for realization of user-friendly railways
in the 21st century, promotes research and
development to adopt universal design to make
railway spaces for aged and disabled and pursué
rapidity to establish the superiority and
competitiveness of railways, and proposes a
cybernetic rail transport system based on
information technology from the viewpoint of the

emet of Rapiity and Convenience

Development of Braking Systems for High-
Speed Trains

High-speed operation is required to raise the maximum running
speed and increases the frequency of train operation. RTRI is
developing a method to apply the brake force effectively and heat-
resistant brake disks for use in braking from high speed. (No. 5)

Adhesion Improvement Material Jetting Device
(Cerajet)

To improve the adhesion coefficient in a wide range, this device is
used to jet 2 small volume of ceramic particles precisely between rail
and wheel to improve the adhesion of locomotives and DMUs in the
low-speed range and the acceleration/deceleration performance of
Shinkansen cars. (No. 6)

Development of a Rail Surface Roughness
Control Method

The surface roughness of rails causes fluctuations of wheel loads and
increases the ranning noise level. Therefore, rails require grinding to
limit the roughness to within an allowable range. To locate the areas
to be ground, it is required to develop a method to control the
surface roughness of rails.

Development of Next-Generation Tilting Trucks
RTRI is developing several tilting trucks of next-generation that are
composed of a combination of hydraulically forced pendulums of
Jow tilt center height and articulated trucks, a car body tilting
mechanism with an air spring installed at the roof height and a wheel
set steering mechanism linked with the bogie angle. (No. 7)
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No. 1 Four-axle vibration testing machin

B NG yvef EE

No. 2 Evaluation of comnfort in the train station

Composite thrust
bearing

Acceleration sensor Air spring with y
buill-in variabie
Controt device damper \

plate

Extension

Contraction
proportion vaive

proportion valve

No. 4 Semi-active suspension for vertical vibration

No. 7 Next-generation tilting truck ST-21 J

No. 6 Cerajet
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Harmony with the Environment to

Create More
Friendly Railways

Promotion of Ecology

Power Storage in"Substations.

To cut the peak of power consumption for train ‘operation in electric
railways and effectively utilize regenerated power by using a power
storage device that copes with sharp load fluctuations, RTRI is
developing a technology to store the power for traction circuits.

Power-Recycling Car

Power-recycling cars are mounted with batteries or other energy-
storaging media to convert and store the kinetic energy from brake
application into electrical energy and use it for powering in order to
conserve energy. (No. 1)

Development of Track Ballast from Waste
Incineration Ashes

By applying the technology for preparing rocks, which is in the
limelight. for the purpose of reusing ash resulting from incinerating
waste, RTRI is developing a technology to manufacture track ballast
that is superior to natural rock materials in quality and safer for the
environment. (No. 2)

Detoxification Treatment of PCB

To detoxify PCB that generates dioxin when incinerated, RTRI
developed a method to treat PCB through ultraviolet irradiation and
bacterial decomposition, authorized by the Japanese Government.
(No. 3)

Recycling of Organic Materials for Railways

To develop effective vibration-isolating materials that are compatible
with the environment, RTRI is examining the use of waste organic
materials such as rail pads, hoses and seats for rolling stock and
other materials for railways. (No. 4)

It is also important to examine the railway system from
the viewpoint of energy conservation and
environmental preservation. RTRI is promoting
research and development to introduce ecological and
reusable materials. RTRI is also actively launching
research and development on the countermeasures
against noise, vibration and aerodynamic probiems
caused by the high-speed operation of Shinkansen
and narrow-gauge trains.

iitions to Environmental Probl
Analysis of Aerodynamic Noise Sources
High-speed train operation poses environmental problems due to the
aerodynamic noise generated by rolling stock. To effectively reduce
the noise level, RTRI is promoting research on the distribution of

aerodynamic noise sources and noise generating mechanisms. (No.
5).

Development of a Ground Vibration Simulating Method
RTRI developed a simple method to simulate the wayside ground
vibration that occurs when a train runs. It enables quantitative
evaluation of the effect of various factors, such as roiling stock,
tracks and structures, on the ground vibration. (No. 6)

Reduction of Micro-Pressure Waves at Tunnel
Portals and Pressure Fluctuations due to Train
Operation

To reduce the “micro-pressure waves at tunnel portals” and "pressure
fluctuations on open sections due to train operation,” RTRI is
promoting research on methods to optimize a train head car structure
and a tunne) hood, and improve the performance of Jow-height
pressure barriers. (No. 7)

Solid-bed Track with Removable Resilient Ties
This vibration reducing track is one of the several environmental
counter-measures for newly constructed tracks (on viaducts and in
tunnels). This system allows for easy exchange of its components
and includes a facility for adjusting the rail surface level. 1f used
with a recycled sound absorption material, it will further lower the
noise level.
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Braking Powering
m’:leva(ion Full powering energy.

Dry-noodle type mat
made from PET bottles

Aheostat — Heat  Mechamcat
fiction — Heal

Energy storage «gemmmma Present System

“ ,l Lass powering energy
& Q¥

Storage of energy at braking } IUlilization of stored energy for powering

No. 1 Image of power recycling roliing stock

No. 4 Application of recycled organic materials to
hotel construction

Train speed
Axle load
Axle arrangement
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Rail rigidity
Track

suspension
spring

{1

A dynamic model for the generation and
propagation of ground vibration and the
simulating method using the model

Ll

Parametric studies

Rigidity of
beams and
columns

Ground

structure

Changing of axie
70 arrangement
Vibration | B¢
level
60 After
200 300
Train speed

No. 6 Factors in the effects of ground vibration

No. 7 Train and tunnel model lest equipment
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Superconducting Maglev
(Linear Motor Cars)

for the Next-Generation
Transport System

The superconducting magnetically-levitated transport
system (Maglev, linear motor cars) has come into the
limelight as a next-generation high-speed and low-
noise transport system. Based on the results of
research and development on the Miyazaki Maglev Test
Track, the system is now subject to vehicle running
tests on the Yamanashi Maglev Test Line. The system
has been evaluated as "technologically feasible” by the
committee for the evaluation of practical technologies
of Maglev, Ministry of Transport, and is now in long-term
durability performance verification tests.

Test results at the Yamanashi Maglev Test Line

1997 April: Started running tests.

1997 December: Recorded the world's highest unmanned running speed (550 km/h).

1999 April: Recorded the world's highest manned running speed (552 km/h).

1999 November: implemented tests of two trains passing each other at a relative speed
of 1,003 km/h.

2000 March: Evaluated as “technologically feasible" by the committee for the evaluation
of practical technologies of Maglev," Ministry of Transport.

In parallel with the vehicle running tests at the Yamanashi Maglev Test
Line, research to improve performance and reduce construction costs
is being promoted at the Kunitachi Institute.

Development of the Combined Propuision Development of a Linear Generator System for
Levitation/Guidance PLG Coil Non-Contact Power Collection That Has an

The current coil system of the Yamanashi Maglev Test Line is Additional Function of Vehicle Vibration
composed of two-layer propulsion coils and one-layer : Control

levitation/guidance coils. o

One-layer PLG coils will play the combined roles of propulsion,

levitation and guidance coils 1o reduce the construction cost. Development of ngh'Peﬂormance

- Superconducting Magnets
¥ is developing high-performance high-reliabiliry
ducting magnets that minimize the evaporation of liquid
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Train Set in the 552 km/h Running Test

The five-car MLX01 test train recorded the world's highest speed of 552 km/h in a manned vehicle running test on April 14, 1999.

Guinness World

Records Certificate

The highest speed of 552 km/h
has been certified in the Guinness
World Records.

/
.z
=p

GUINNESS
WORLD REBQFDS

CERTIFIC

1. Yamanashi Exhibition Center and MLX01
Train Set

As over 80% of the Yamanashi Maglev Test Line is in

tunnels, the train passes through the entire Tsuru open

section in just 10 seconds when it runs at 500 km/h,

2. PLG Coil (for Combined Propuision,
Levitation and Guidance)

¥ The coils on the ground are essential for Maglev.

At the Yamanashi Maglev Test Line, propulsion coils and

levitation/guidance coils are separately installed. To

reduce the construction cost, RTRI is developing a coil

that will be used for combined propuision and

levitation/guidance.

(Photo shows the coils of the Miyazaki Maglev Test Track.)

3. Test of Two Trains Passing Each Other at
the Relative Speed of 1,003 km/h
RTRI and JR Central succeeded in a test of two trains
.~ passing each other at a relative speed of 1,003 km/h with
¢ two MLXO1 train sets, each composed of three cars. As
the trains were extremely stable, passengers on-board the
: train did not notice when their train passed by the other.
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High-Speed Rolling |
Stock Test Plant h

The high-speed rolling stock test plant produces the conditions of running
trains and tracks at the maximum speed of 500 km/h to investigate the
conditions and effects that cannot be tested on actual lines.

Three-Axis Rail Fastening Device
Fatigue Testing Machine

This is & hydraulic unit to confirm the static
and dynamic durability of rail fastening
devices, equipped with three actuators, one
for a 100 kN axial load and two for 200 kN
loads in two directions

YOO & MER7 STV
g AT '”".V " -
¥ , 5?[714 :

Tunnel Lining Model Testing Machine

To develop an economical method 1o recover superannuated or
deformed tunnels, RTR! is pertorming model! tests. The testing
machine reproduces the interaction between the ground and
lining (tunnel wall) to enable three-dimensional tests.

Twin-Disc Rolling Contact Testing Machine

It is a basic and important subject to investigate the running
characteristics of rolling stock and evaluate the strength of
wheel and rail materials. RTRI is measuring the contact force
between wheel and rail with high precision using a testing
machine.




Dynamic Track Loading Car (DYLOC)

This testing car applies static and dynamic axle loads and lateral
force to full-scale tracks. This car plays an important role in the
investigation of track performance and development of new tracks.

s 4 5 =5 =3 q

Rail Fatigue Testing Equipment
This testing equipment consists of a rail bending fatigue testing
machine with actuators that can apply a 750 kN bending load and a
1,000 kN axial load, and a rail rolling testing machine with actuators
that can apply a 300 kN load and can move a distance of 1 m.
p— p— High-Speed Rotation Testing Machine
] N This testing machine rotates at high speed (maximum 400 km/h) to
simulate a running train and tests the information transmission

characteristics between the receiver-transmitter mounted at the tip
of the rotating arm and the other fixed on the test stand.

. g Current Collection .
L B Testing Equipment
The 500 m-long "current collection testing equipment” with a car that

runs at a maximum of 160 km/h is essential to investigate the
dynamic characteristics of the pantograph-catenary system.

This indoor equipment has spray units, a test soil tank and
data processing unit to reproduce the conditions close to
those of actual rainfall including the raindrop speed. and
enables tests without being affected by actual metecrological
conditions.

Large-Scale Rainfall Simulator

S e il 2} =\ —

Railway Roadbed Testing Equipment

This equipment enables applying cyclic axle

loads (maximum load: 490 KN) to a full- i~
scale railway roadbed in order to develop

rational railway roadbed structures, labor-

saving tracks and methods of improving the : .

roadbed. It is also effectively used to Brake Testlng MaChlne

elucidate the mud-pumping phenomenon To develop high-performance brake systems, RTRI has a "brake performance testing

on the railway roadbed machine” and a "disk brake testing machine” for tests at the maximum speed of 500 km/h.
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(D Open type wind tunnel

@ View of the center

@ Closed type wind tunnel

@ Evaluation of the aerodynamic
forces on a car in the wind tunnel

Niigata prefecture

About 7,000 km or 35% of the total route
length (19,000 km) of the JR lines are in
heavy snow areas. The Shiozawa Station is
performing tests and analyses of the
phenomena of snowfall, accumulated snow
and icing.

Wind Tunnel
Technical Center
®

For high-speed train operation, it is essential to reduce the aerodynamic drag and
aerodynamic noise generated by running trains. To cope with this requirement, RTRI has a
large-scale low-noise wind tunnel, the largest one of its kind in the world, that has low-noise
performance (75 dB at 300 km/h) at high wind velocity (maximum 400 km/h).

Embankmént

ju—

——

Miyazaki Test Center

Mimitsu-machi, Hyuga city,
Miyazaki prefecture

At the Miyazaki Test Center, RTRI
performed various tests with the
Maglev test car MLUOO2N. The
data and test results obtained here
are being utilized in the tests at the
Yamanashi Maglev Test Line. The
Miyazaki Test Center is now being
used by Tohoku University and
Miyazaki University for testing of
ground-effect transportation
systems




Gatsugi Anti-Salt
Testing Station

Sanpoku-cho, lwafune-gun, 2 Ay 3 ot soe
Niigata prefecture 5, m,, o 32

As power feeding lines for traction and high-voltage distribution lines
for signal or power extend along the seashore, salt damage accidents
are serious problems, and the Gatsugi testing station is promoting
tests and research on sait damage prevention measures for power
supply lines.

Hino Civil Engineering
Testing Station
9

Ballasted tracks need periodical track maintenance work. Therefore,
large expenditures have been needéd to maintain tracks in good
conditions. At this station, various tests are being performed to
investigate track performance and develop new low-maintenance
tracks and so on.

9
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Yamanashi Maglev Test Center

QOgatayama, Tsuru city, Yamanashi prefecture

This center undertakes the development of the superconducting
Maglev system, the next-generation high-speed transport system.
?/ariogs' tests are being performed on the test line to solve problems of
‘easibility.
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To cope with the circumstances surrounding
railway business promoters that are becoming
increasingly severe, this center is organized to
promote cooperative activities of railway engineers
beyond the boundaries between companies and
fechnological fields in order to solve various
roblems related to railway technologies.

orted by the cooperation and understanding
e members, the center commands an "aerial”
view of the railway industry as a whole, assesses
the needs common to the members, and promotes
a number of projects on technical standards, a
railway design engineer examination, proposal of
policies, information, technological assistance and
;safety management.

The most important themes for the railways in the

21st century are “railway systems for sustainable

deveiopment” and “continuous improvement of

safe, punctual and rapid transportation service.”

This center supports the efforts of various

| organizations to realize these goals by
constructing management systems through the

[ following projects: '

* Auditing and registration of companies and
organizations in all fields which intend to acquire
a certificate of the international standard I1SO
14001/JIS Q 14001 (standard on environment
management systems) and 1SO 9001/JI1S Q 9001
(standard on quality management systems).

* Information service on management systems

including environment management systems

and quality management systems.




 Historical
- Background of RTRI

1986 (S61) Dec. 10
1987 (S62) Apr. 1
Apr. 1

July 15

Nov. 9

1988 (S63) Sep. 27
Jan. g

Dec. 10

1989 (HOt)June 22

1990 (H02) June 25

July 1
Sep. 1
Nov. 15
Nov. 28

1991 (HO3) Mar. 22
Mar. 31
Oct. 16
1992 (H04) Sep.29
QOct.13

1993 (HO5) Jan. 22
Jan. 31
Mar. 7

Mar. 17
Mar.29

1994 (H06) Feb. 24

June 1

Establishment of RTRI authorized by the Ministry
of Transport

RTRI inherited the R&D arm of the Japanese
National Railways upon its division and
privatization.

Operation of the RTRI QA system started.

RTRI certified by the Ministry of Transport as a
specified inspection organization for railway
facility construction work.

Seminar on the "Present and Future of Maglev as
a High-Speed Transport System®

RTR! seminar on "Deep-Level Underground
Railways"

First RTRI forum on "Improving the Railway
System”

First Heibei Festival

First symposium on railway technologies on
"Wheel Flat Prevention Measures” (Japan
Transportation Association)

Basic plans of the technological development of
the superconducting magnetically-levitated
transport system and the construction of the
Yamanashi Maglev Test Line approved by the
Minister of Transport.

Flex-time system introduced.
Yamanashi construction office opened.
New vehicle test plant completed.

Construction of the Yamanashi Maglev Test Line
started.

Medium- and long-term plan adopted.

Test Plant E (human science) completed.

First railway technology exhibition

First lecture series on education (eight lectures)

International forum on "Present and Future of
Research and Development of Railways in the
World"

MLUCO2N testing started.
Brake Test Plant completed.

Fire fighting team awarded with a Fire
Department Director prize.

Medium- and long-term plan modified.

Small-scale low-noise wind tunnel (in test plant
E) compieted.

MLUOO2N recorded 431 km/h.

Construction of the large-scale low-noise wind
tunnel started.

Nov. 13 |

1995 (H07) Jan. 17

Jan. 26
Mar. 29
May 15

July 16
July 27

Nov. 13

1996 (H08) June 5
July 1

July 1

1997 (H09) Jan. 29
Mar: 21

Apr. 3

Apr. 24

May 6

May 30

Sep. 3

Dec..25

1998 (H10) Nov. 30

1999 (H11) Mar. 29

Apr.14

July 1
Oct.19t0:23

2000 (H12) Apr1

Homepage (server to provide the information on
RTRI and outline of R&D on the Internet) went
on-line, as the first one of its kind in the world in
the railways.

Agreement on cooperative research concluded
with the International Union of Railways (UIC)

Hyougo-ken Nambu earthquake (Restoration
Support Center setup in RTRI)

Manned MLLUOO2N recorded 411 km/h.
Medium- and long-term plan revised.

Yamanashi Maglev Test Center preparation
office opened.

Yamanashi Maglev train set (MLX01) delivered.

Agreement on the use of the Puebio test line
concluded with the Association of American
Railroads (AAR).

Agreement on cooperative research concluded
with the French National Railways (SNCF).

Large-scale low-noise wind tunnel completed.
Yamanashi Maglev Test Center opened.
Railway Technology Promotion Center opened.
Japan-China Joint Research Forum

First railway design engineer examination
administered.

Vehicle running tests on the Yamanashi Maglev
Test Line started.

Rail fatigue testing machine completed.
Gauge change train project started.

RTRI joined UIC.

Railway forum held at RTRI.

Railway Terminology Dictionary published.

Gauge change train (GCT) delivered to the
Kunitachi Institute.

Tests of the gauge change train (GCT) started at
Pueblo in the USA.

Manned Yamanashi Maglev train recorded the
world's highest speed of 552 km/h.

1SO 14001 Registration Center started.

World Congress on Railway Research 1999
(WCRR '99) held at RTRI.

New Basic Plan (Research 21) implemented.
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