RA2020-5-1

RAILWAY ACCIDENT INVESTIGATION REPORT

Train Derailment Accident between Kamonomiya Station and Railway
Museum Station on the Ina Line of Saitama New Urban Transit Co., Ltd.

October 29, 2020

The objective of the investigation conducted by the Japan Transport Safety Board in accordance with the
Act for Establishment of the Japan Transport Safety Board is to determine the causes of an accident and
damage incidental to such an accident, thereby preventing future accidents and reducing damage. It is not the
purpose of the investigation to apportion blame or liability.

TAKEDA Nobuo
Chairperson
Japan Transport Safety Board

Note:
This report is a translation of the Japanese original investigation report. The text in Japanese shall prevail
in the interpretation of the report.



Railway Accident Investigation Report

Railway operator :  Saitama New Urban Transit Co., Ltd.

Accident type : Train derailment
Date and time : Around 11:03, January 16, 2019
Location : Around 2,045 m from the origin in Omiya Station, between

Kamonomiya Station and Railway Museum Station, double track,
Ina Line, Saitama City, Saitama Prefecture

September 28, 2020

Adopted by the Japan Transport Safety Board
Chairperson TAKEDA Nobuo

Member, Chair OKUMURA Fuminao

Member ISHIDA Hiroaki

Member KAKISHIMA Yoshiko

Member SUZUKI Mio

Member NIITSUMA Mihoko
SYNOPSIS

<SUMMARY >

On January 16, 2019, the inbound 1052A train, one-man operated and composed of 6 vehicles,
started from Uchijuku station bound for Omiya station of Ina Line of Saitama New Urban Transit
Co., Ltd., departed from Kamonomiya station on schedule at 11:01. While the train was running
between Kamonomiya station and Railway Museum station at the velocity of about 30 km/h, the
driver of the train heard a strange sound "boom" from the rear of the train, and applied the brake.

After the train had stopped, the driver walked through the cabin of each vehicle and and
confirmed the situation. When looked the 6th vehicle from the rear gangway of the 5th vehicle, it
was found that the front part of the vehicle body of the 6th vehicle tilted and displaced by about
50 cm toward left.

The staff, who arrived after received the call from the dispatcher's office, checked the situation
and found that the front left vehicle body of the 6th vehicle had been contacted with the side wall
of the viaduct, and the left tire of the 1st axle had been damaged and had deviated from the
running track. Furthermore, the right tire of the same axle had also been damaged.

About 100 passengers and one driver were on board the train, but no one was injured.

As a side note, the accident occurred in the railway that used rubber tires as the wheels,



different from the railways using steel wheels.

<PROBABLE CAUSES>

It is highly probable that the pneumatic pressure of the left tire of the front axle of the vehicle
decreased suddenly due to breakage, and the safety wheel damaged due to vehicle running with
the damaged tire, then the guide wheels came off to downward of the guide rail, and the running
wheels deviated from the running track, resulted the derailment, in the accident.

It is highly probable that the element wires of the steel belt were cut in the broken tire because
the vehicle ran in the status that the safety wheel had been contacted with inner surface of tire due
to extreme lack of the pneumatic pressure of the tire.

It is probable that the pneumatic pressure of the tire became to lack extremely because the air
leakage was caused by some of the broken element wires of the steel belt reached to inner surface
of the tire as the vehicle ran in the status as the steel belt was exposed due to the abrasion of the
tire tread.

It is probable that the train was running in the status as the steel belt was exposed due to the
abrasion of the tire tread, because the vehicles had been operated without checked sufficiently the
status that the main grooves in the tire tread had been worn out due to the abrasion as the depth of
the main grooves was not measured in the extra inspection, and the confirmation of the worn
status of the tires in the train inspection had not been prescribed.
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1. PROCESS AND PROGRESS OF THE RAILWAY ACCIDENT INVESTIGATION

1.1. Summary of the Railway Accident

On Wednesday, January 16, 2019, the inbound 1052A train, one-man operated and composed of
6 vehicles, started from Uchijuku station bound for Omiya station of Ina Line of Saitama New
Urban Transit Co., Ltd., departed from Kamonomiya station on schedule at 11:01. While the train
was running between Kamonomiya station and Railway Museum station at the velocity of about
30 km/h, the driver of the train heard a strange sound "boom™ from the rear of the train, and
applied the brake.

After the train had stopped, the driver walked through the cabins and and confirmed the
situation. When looked the 6th vehicle from the rear gangway of the 5th vehicle, it was found that
the front part of the vehicle body of the 6th vehicle tilted and displaced by about 50 cm toward left.
Hereinafter, the words "front", "rear”, "left", "right" are based on the direction of travel of the
train, and vehicles are counted from the front.

The staff, who arrived after received the call from the dispatcher's office, checked the situation
and found that the front left vehicle body of the 6th vehicle had been contacted with the side wall
of the viaduct, and the left tire of the 1st axle had been damaged and had deviated from the
running track. Furthermore, the right tire of the same axle had also been damaged.

About 100 passengers and one driver were on board the train, but no one was injured.

As a side note, the accident occurred in the railway that used rubber tires as the wheels,
different from the railways using steel wheels.

1.2. Outline of the Railway Accident Investigation
1.2.1. Organization of the Investigation

This accident is classified as a "train derailment accident™ as defined in Article 3, Paragraph 1,
Item 2 of the Ordinance on Reporting on Railway Accidents, etc., Ministry of Transport,
Ordinance No.8, 1987, as the first axle of the sixth vehicle of the train of a guide rail type
railway deviated from the running track. In addition, the accident was subject to investigation
that was stipulated in Article 2, Paragraph 1 of the Ordinance for Enforcement of the Act for
Establishment of the Japan Transport Safety Board, Ordinance of the Ministry of Land,
Infrastructure, Transport and Tourism, No. 124, 2001, prior to the revision by Article 2 of the
Ordinance for Enforcement of the Civil Aeronautics Act and the Ordinance for Enforcement of
the Act for Establishment of the Japan Transport Safety Board, Ordinance of the Ministry of
Land, Infrastructure, Transport and Tourism, No.1, 2020. Therefore, this accident became to the
subject of the investigation.

The guide rail type railway is the transportation system that have the running track
suspending the vertical load of the vehicle, and the guide rail™* guiding the running direction
of the vehicle, and operate by the vehicles having the guide wheel as the steering devices.

As shown in Figure 1, the company adopts the lateral guide rail system that the vehicle runs
on the running track by the rubber tires and guided by the guide wheels equipped to left and



right sides of the vehicle against the guide rails on both sides of the running track.
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Figure 1. Outline of the Ina Line running system, i.e., lateral guide rail type railway, and wheels,
.e., rubber tires.

On January 16, 2019, the Japan Transport Safety Board, JTSB, designated an investigator-
in-charge and two railway accident investigators to investigate this accident. In addition, the
board members and railway accident investigators were dispatched to the accident site and
other locations.

The Kanto District Transport Bureau dispatched its staffs to the accident site to support the
investigation of this accident.

To implement the investigation on the accident, cooperation was obtained from the Japan
Automobile Tyre Manufacturers Association Inc., to analyze the causes of the tire damage and
puncture.

*1 "Guide rail™ is the rail, guide rail, that guides the vehicle's guide wheels in the direction of travel.

*2 "Guide wheel" is the wheel that guides the vehicle in the direction of travel along the guide surface of
the guide rail.

1.2.2. Implementation of the Investigation
January 16 and 17, 2019 : On-site investigation, hearing statements, and vehicle

investigation

\ehicle investigation

Commissioned investigation

\ehicle investigation

Vehicle running wheel investigation

January 23, and February 6, 2019 :
February 20 to April 11, 2019 :
March 8, 18, April 3, 4, 2019 :
May 31, December 10, 2019 :

1.2.3. Comments from Parties Relevant to the Causes
Comments were invited from the parties relevant to the probable causes.



2. FACTUAL INFORMATION

2.1. Process of the Train Operation
According to the statement of the driver of the inbound 1052A train, composed of 6 vehicles
trainset, started from Uchijuku station bound for Omiya station of Saitama New Urban Transit Co.,
Ltd., hereinafter referred to as "the driver”, "the train", "the company", respectively, and the
records of the operating status, the summary of the process to the occurrence of the accident
were as follows

2.1.1. Statements of the Driver [Refer to Attached Figures 1 to 3]

On the day of the accident, | transferred to the 06 trainset, hereinafter referred to as "the
trainset, operated as the outbound 927B train, which was scheduled to be operated as the train, at
Maruyama station at 8,160 m from Omiya station, hereinafter "from Omiya station™ was omitted,
and received a report from the driver who replaced me that there was nothing wrong. The train
departed from Uchijuku station on schedule at 09:26, and arrived at the terminus at Uchijuku
station. After that, after the trainset had been operated one round trip between Uchijuku station
and Omiya station, then became to the train.

There was no special abnormality in the train after departed from Uchijuku station on
schedule at 10:40, till to the halfway Kamonomiya station, and departed from Kamonomiya
station on schedule at 11:01. After departed, | operated the train in the powering operation till to
the velocity of about 40 km/h, as the ATC™ indicated the 40 signal™, and after adjusted to about
30 km/h by coasting and braking operations till to the 30 signal in the next, passed through the
down grade track and the curved track. While the train was running in powering operation at a
speed of about 40 km/h on the upgrade track, I heard a loud low "bong" sound from behind,
which | had never heard before when the front head of the train was about to go up the upgrade
track. At that time, there was no malfunction or warning sign in the driving desk.

After the noise was heard, a passenger knocked on the door of the driver's cab and reported,
"Driver, the tire is bursting™", at about the same time as | applied the brake, then | stopped the
train.

Immediately, | reported to the dispatcher's office, hereinafter referred to as "the dispatcher,”
that "I stopped the train because | heard a strange noise and had received a report from a
passenger that a tire had burst. I will go to check the status from now on". As | was instructed
from the dispatcher to take the radio with me, | went backward through the cabins of the train.
When | looked at the 6th vehicle, hereinafter referred to as "the vehicle", from the 5th vehicle, |
saw that the vehicle tilted and shifted to left by about 50 cm, and that there were pieces of 'the
pneumatic safety wheel type rubber tire™', hereinafter referred to as "the tire", scattered on the
running track, then I reported to the dispatcher using the radio device.

After that, | returned to the 1st vehicle and announced the guidance to the passengers, "The
vehicle breakdown has happened, and the train cannot be running”, and waited for the
instructions from the dispatcher. At that time, the passengers of the vehicle had already moved to



the forward vehicle, and the passengers reported that there was a loud sound.

As the dispatcher asked me if the train could run, | reported that it could not. I went to the
vehicle to check the status of the side wall contact line™” and looked at the side wall contact line
installed in the side surface of the running track through the front window in the driver's cab
of the vehicle. As the side wall contact line looked as not to be distorted, | reported that to the
dispatcher. When 1 returned to the driver's cab in the 1st vehicle and checked the left side
through the window of left door for getting on and off in the driver's cab, it was found that the
vehicle had been contacted with the left side wall, therefore, | reported to the dispatcher again.
I also announced to the passengers that the passengers should not go down to the tracks
because it was dangerous.

After that, a staff of the Railway Museum, who was under the viaduct around the stopped
position of the train, called from under the viaduct to the driver's cab, as "The ATC control panel
has been fallen into the parking lot of the museum®, then, I reported it to the dispatcher.

As the dispatcher informed me that the announcement of the stop power feeding™ and that
evacuation guidance would be started, | checked that the voltmeter in the driving desk in the
1st vehicle indicated 0 V, after that, | opened the emergency door in the front surface of the
driver's cab, set up an evacuation ladder, and went down to the running track. Then | used a
voltage detector™ to confirm that the voltage on the side wall contact line was 0 V, and
reported it to the dispatcher, who instructed me to start guiding passengers when the staffs are
arrived, therefore, | made the guidance announcement as to gather in the forward of the train.

After that, | started to guide passengers to get off the train as giving priority to children and
the elderlies, and reported to the dispatcher when the evacuation of passengers to the Railway
Museum station was completed.

About 100 passengers were boarded on the train, but no one was injured.

*3 "ATC" is an abbreviation for Automatic Train Control, which is the system that controls the speed by
automatically, which checked the velocity of the train continuously based on the speed limit signal,
i.e., "60 signal", "40 signal", "30 signal”, "20 signal™, "0 signal”, "x signal that means no signal”, in
the company, instructed continuously corresponding to the position of the preceding train and the
condition of the tracks, and applied the brake automatically when the velocity of train exceeded the
limit speed and release the brake automatically when the velocity of train was lower than the limit
speed.

*4 The "40 signal™ means an ATC signal displayed as the signal indicating the allowable operating speed
on the onboard signal display device in the driving desk of a train operated by the ATC, and the "40
signal™ indicated that the allowable operating speed is 40 km/h.

*5 "Burst" in this text means the damage that the inner air blows out at once when the pneumatic tire
bursts and breaks.

*6 "Pneumatic safety wheel type rubber tire" means the pneumatic rubber tire equipped with auxiliary
wheels, i.e. safety wheel, that support the load when the inner pressure drops.

*7 "Side wall contact line™ means an electric wire, hanged line, that supplies electric energy to a vehicle
through a current collector attached to the vehicle.

*8 "Feeding" in this context means electricity supplied from a substation to a train through a side wall
contact line, and "stop feeding” means to stop the supply of electricity from a substation.

*9 "\oltage detector” in this context means an electricity measuring instrument used to determine
whether or not the side wall contact line is in a power transmitting status.



2.1.2. Records of the Operating Status
2.1.2.1. Records in the Event Recorder

The train was equipped with an event recorder, and the "time", "velocity", "notch position",
etc., were recorded. These records before and after the occurrence of the accident are as
shown in Table 1, the information are recorded every 0.1 second as the specification.
According to these records, the ATC onboard device detected the no-signal status, and the
emergency brake was activated by the immediate stop of the ATC.

The values of the "distance" indicate the distance from Kamonomiya station, i.e., the
stopping station located before the accident site. The system does not have the functions to
correct the wheel diameter, i.e., tire diameter, corresponding to the worn amount of the tire,
and to record the running distance. However, considering a large worn amount of tires in the
train, the running distance was revised to come closer to the actual running distance in order
to improve accuracy of the location information of the train in around the accident site.

The values of "time" were corrected based on the clock built-in the security camera at the
platform of Kamonomiya station, which had been revised by the public server of the National
Institute of Information and Communications Technology.

As a side note, there is a possibility to include errors in the values of the velocity and the
distance.



Table 1. Summary of the operating status of the train

Time Velocity ATC Signal Notch i i Remarks_ _ _
[hh:mm:ss] [km/n] | signal | code Distance [m] Others. kilometerage is the positon of front vehicle
11:01:37.64 0 60 6 F2 0.0 Departed from Kamonomiya Sta.
11:01:39.54 0.2 60 6 F3 0.0 Started up
11:01:45.84 23.6 40 5 F3 20.0 Around 3,180 m
11:02:10.44 28.6 30 4 F3 250.7 Around 2,950 m
11:02:25.94 27.6 30 4 Bl 363.2
11:02:34.44 29.0 30 4 Off 430.4
11:02:41.14 27.2 30 4 F1 482.9
11:02:46.84 28.4 30 4 F2 526.4
11:02:48.44 29.3 30 4 F2 539.1 Time band that front vehicle body of the vehicle tilted. Records

: : 30 4 F2 : of security camera in the cabin was
11:02:48.74 295 30 4 F2 541.6 11:02:48.53 t0 11:02:48.67
11:02:49.74 29.9 60 6 F2 549.8
11:02:52.24 30.5 60 6 F3 570.7
11:03:07.14 58.4 60 6 Off 758.2
11:03:09.14 57.6 60 6 F1 790.3
11:03:24.84 58.2 60 6 Off 1038.7
11:03:27.54 56.6 60 6 F1 1081.5
11:03:34.24 56.1 60 6 F1 1185.3
: : 60 6 F1 : Time band that front vehicle body of the vehicle shifted left.
11:03:34.84 55.7 60 6 Off 1194.6 Records of security camera in the cabin was
: : 60 6 Off : 11:03:34.27 to 11:03:35.53
11:03:35.54 54.7 60 6 Off 1205.3
11:03:36.64 53.5 60 6 B1 1221.7 Brake was applied.
11:03:36.94 52.8 60 6 B3 1226.0
11:03:38.04 49.8 60 6 B4 1241.6
moasas | a2 | 0 | 1 | e | o | OO e e e
11:03:39.54 44.8 0 1 B5 1261.2
11:03:46.94 0 0 1 B5 1307.6 Stopped

# "Signal code" indicates the code number of the ATC signal indication in the driving desk. The codes 6, 5, 4, 3, 2, 1 showed
as detected the 60 signal, the 40 signal, the 30 signal, the 20 signal, the 0 signal, the x signal, i.e., no signal, respectively.

# "Notch" indicates the notch position of the master controller. "F", "Off", "B", indicate the "Powering, proceed" position,
"Off, Coasting" position, "Brake" position, respectively. Numbers indicate the notch step.

2.1.2.2. Records in the security cameras in the cabins

Each vehicle of the train is equipped with four security cameras that record video images of
the front, rear, left and right sides in the cabin. Among these security cameras, the situation in
the cabins before and after the occurred time of the accident in the images of the security
cameras installed in the 5th vehicle and the vehicle are as shown in Table 2.

The security camera in the vehicle recorded the situation when the front part of the vehicle
body tilted to left. One of the security cameras, camera B in Table 2, took the scene of the
entire cabin from the rear part, and the other one, camera C in Table 2, took the scene in the
direction of left window in the rear part of the vehicle. The image showed that the front floor of
the vehicle body momentarily dropped about 0.13 seconds after the left window in the rear
part of the vehicle body passed the No.32 shelter™°, located at 2,702 m.



Table 2. Images in the security cameras before and after the accident

No Time of | Image in the security camera, Camera A, | Image in the security camera, Camera B, in
' Day in the 5th vehicle the vehicle
- Camera C taking left side view, took the
- The cabin floor near the gangway of the situation that the Camera B taking
1 | 11:02:48 vehicle drops a little in an instant. forward took the situation that the
R - Plural passengers looked back at almost pitching occurred momentary just after,
the same time. about 0.13 s after, took No0.32 shelter at
2,702 m.
5 | 11:02:50 | ~ The passenger seated in the vehicle | - The passenger seated on in front left
R hastened to the 5th vehicle. begins to move to the 5th vehicle.
3 | 11:03:07 | ~ The shgklng of the vehicle gradually | _ Pitching gradually increasing.
increasing.
o - Plural passengers in the vehicle move to | - Plural passengers start to move to the 5th
4 | 11:03:21 . ;
the 5th vehicle. vehicle.
5 | 11:03:25 | - Shaking of the vehicle becomes violent. | - Pitching notion becomes severe.
. - Almost all passengers in the vehicle | - Almost all passengers move to the 5th
6 | 11:03:31 g .
move to the 5th vehicle. vehicle.
11:03:34 | ~ The bellows of the gangway between the
L 5th vehicle and the vehicle blocks left .
7 to . - Large rolling occurred.
. Ao half of gangway when viewed from the
11: 03: 35 )
5th vehicle.
8 | 11:03:47 | - The train stopped - The train stopped.
9 | 11:03:50 | - All passengers of the vehicle finished to | - All 6 passengers who stayed in the vehicle
o move to the 5th vehicle. till to stop moved to the 5th vehicle.

The time indicates the corrected time described in 2.1.2.1.

- / Rear left window | View from the above | [xzin direction
cab —— f ’ fi |
s W s S e
L}
Concerned vehicle, Z- 5th vehicle
i.e., 6th vehicle - i
T L

*10 "Shelter” is the facility provided to the staffs for track maintenance, etc., to avoid trains. The
company has decided to set up a shelter every 90 m.

Table 3 shows the events arranged in time series after revised the times in the security
cameras in each vehicle of the train and the times in the event recorder, and including the time,
etc., when the train passed through each shelter. The position where the colored window in
the trainset shown in Table 3 is directly beside each shelter is set as the place where
estimated as the passed time, and the numerical value in the trainset diagram indicates the
distance [m] between the first axle of the vehicle, hereinafter referred to as "the front axle",
and the colored window. Note that the image of the No0.32 shelter described in Table 2 was
taken from the rear window of the vehicle, i.e., 4.5 m backward from the front axle of the
vehicle.



Table 3. Time series of relationship between security camera information and event records

Train direction

6th vehicle
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Master Time [hh:mm:ss] Position of Colored window
controller Cabin Event front axle of Remarks shows the position
notch camera recorder 6th vehicle confirmed shelter,
Powering 1 | 11:02:41.13 | 11:02:41.14 | 2,759.0 m | Notch operated numbers indicate
| 11:02:43.20 2,739.5 m | 1st vehicle passed No.32 shelter, 2,702 m distance between
| 11:02:44.03 2,731.5m | 2nd vehicle passed No.32 shelter the derailed axle
| 11:02:45.06 2,7235m | 3rd vehicle passed No.32 shelter and the position
| 11:02:45.93 2,7155 m | 4th vehicle passed No.32 shelter confirmed shelter.
Powering 2 | 11:02:46.86 | 11:02:46.84 | 2,715.0 m | Notch operated
| 11:02:47.33 2,705.0 m | 5th vehicle passed No.32 shelter "Vehicle body" in
| 11:02:48.27 2,699.5 m | 6th vehicle passed No.32 shelter "Remarks" column
| 11:02:48.40 Front floor lowered momentary, camera is the vehicle body
in 6th vehicle of the vehicle
| 11:02:48.53 Vehicle body started to tilt, camera in 5th
vehicle
| 11:02:48.67 Vehicle body started to tilt, camera in 6th
vehicle. Vehicle body tilted max., camera
in 5th vehicle.
| 11:02:48.73 Vehicle body tilted max., camera in 6th
vehicle.
| 11:02:50.46 2,682.5m | 1stvehicle passed N0.31 shelter, 2,645 m
Powering 3 | 11:02:52.20 | 11:02:52.24 | 2,670.0 m | Notch operated
Off 11:03:07.13 | 11:03:07.14 | 2,482.0 m | Notch operated
Powering 1 | 11:03:09.20 | 11:03:09.14 | 2,450.5 m | Notch operated
Off 11:03:24.86 | 11:03:24.84 | 2,202.0 m | Notch operated
Powering 1 | 11:03:27.53 | 11:03:27.56 | 2,159.0 m | Notch operated
| 11:03:33.93 2,055.0 m | 5th vehicle passed No.24 shelter, 2,052 m
| 11:03:34.27 Front vehicle body started to shift to left,
camera in 5th vehicle
| 11:03:34.40 2,049.5 m | 6th vehicle passed No.24 shelter
| 11:03:34.67 Front vehicle body is tilting, camera in
5th vehicle
Off Unknown |11:03:34.84 | 2,046.0 m | Notch operated
| 11:03:35.53 Front vehicle body stopped to tilt, camera
in 6th vehicle
Brake 3 Unknown |11:03:36.64 | 2,019.0 m | Notch operated
Brake 4 Unknown |11:03:38.04 | 1.999.0 m | Notch operated
Brake 5 Unknown |11:03:39.54 | 1,979.5 m | Notch operated
| 11:03:39.60 1,974.5 m | 6th vehicle passed N0.23 shelter, 1,977 m
| 11:03:46.46 | 11:03:46.94 | 1,929.5m | Stopped

Figure 2 shows the situation in the vicinity of the No.32 shelter shown in No.1 of Table 2
and Table 3. The first position where the abnormality in the vehicle was observed was at
around 2,690 m, in the 55 %o upgrade track of the 3,723 m radius left curve, and before the
road heating™* section.



Figure 2. Status in around the No.32 shelter
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*11 "Road heating™ is the method to prevent the road surface from freezing and snow accumulation by
embedding a heating wire or the like in the road surface as a measure to prevent slipping during
snowfall or freezing in winter. The surface of the running track contacted with tires in the road
heating section of the Ina Line was grooved.

2.1.2.3. Operation record of the main converter

The 2nd vehicle and 5th vehicle of the train are equipped with the main converter that
supplies electric power to the power unit, monitors and controls commands to the main traction
motor and control equipment, etc., and their status, etc., and has the function to record the
protective actions and failure data of the related equipment.

On the day of the accident, there were the records in the main converter in the 5th vehicle
that an emergency brake detected at 11:03 while running at the master control brake 4 notch at
the velocity of 44.6 km/h, and the related protective action was activated. There was no other
record in the latest five days before the accident.

2.1.3. Record in the Dispatcher's Office
At about 11:03 on the day of the accident, the control console of the Ina Line's transportation
management system in the dispatcher's office displayed "ATC severe failure”, indicating that the
ATC ground device had failed and was no longer functioning normally.

2.1.4 Image Records of the Security Cameras on the Platform of the Station
The platforms of the Ina Line are equipped with security cameras, which take the status of
boarding and alighting of the entire train. From the video images of the security camera
installed on the platform at Maruyama station, the lateral tilting of the vehicle body was
confirmed in each vehicle of the trainset at the time of arriving and departing.
According to the video images, a slight inherent tilt was observed in all vehicles of
the trainset, but no vehicle had been tilted significantly when observed relatively.
[Refer to Attached Figures 1 to 3]

2.2. Human Death, Missing and Injuries
None was dead, missed or injured in the accident.



2.3. Information on the Railway Facilities and Vehicles, etc.
2.3.1. Information on the Accident Sites, etc.
2.3.1.1. Outline of the route [Refer to Attached Figures 1, 2]
The entire track of the Ina Line was the elevated structure, with a double track section
between Omiya station and Maruyama station, and a single-track section between Maruyama
station and Uchijuku station. In the double track section, the tracks are laid on either side of the
viaduct of the Tohoku and Joetsu Shinkansen Lines.
The starting point, Omiya Station, is equipped the loop turn around track, so the front
vehicle remains the same. When the train turns back at Uchijuku station, the last stop, the front
most vehicle, and the rear most vehicle is switched.

2.3.1.2. Stopped position and derailed status of the train [Refer to Attached Figure 4]
The train stopped as the front head of the train at around 1,888 m.
The outline of the damaged status of the vehicle was as follows.

(1) The tire and the safety wheel™? of the No.2 running wheel**, the left wheel of the front
axle, were damaged, and pieces of the tire and the safety wheel scattered on the running
track and in the gutter, etc., from around 2,686 m and 2,494 m, respectively, till to the
stopped position of the front axle of the vehicle, around 1,930 m.

(2) The front part of the steering arm, hereinafter referred to as "the guide arm", which is the
guidance steering device ** in left side of the front axle, was bent backward as shown in
Figure 3, and the front guide wheel was stuck under left guide rail and contacted with left
side wall.

(3) The tire of the No. 1 running wheel in right side of the front axle was punctured ™,

(4) The lower part of front left corner pillar of the underframe of the vehicle body had been
contacted with the side wall.

(5) The rear guide wheel in left side of the front axle had been contacted with the equipment
frame of the underfloor equipment.

Figure 3. Schematic diagram of damaged status of the guide arm of the front axle of the
vehicle, viewed from the above.
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The front part of the vehicle body of the vehicle tilted to left, and the gangway shifted to left
by about 50 cm as shown in Figure 4

Figure 4. Misalignment between vehicles
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In the gangway between 5th vehicle and th-e-;/ghicle, font part of vehicle body of the vehicle
displaced by about 50 cm to left with respect to the vehicle body of 5th vehicle.

*12 "Safety wheel™ is the auxiliary wheel built-in inside of tire and limits the inclination of the vehicle to
a safe range when the inner pressure of the tire drops. When the inner pressure of the tire is normal,
no external force is received.

*13 "Running wheel" is the wheel that rolls on the running track surface around the axle while receiving
the weight of the vehicle.

*14 "Guidance steering device" is a device composed of guide wheels, guide beams, i.e., the guide arm,
etc., and steers the running wheels along the guide rails or the branch rails.

*15 "Puncture" in this context is the status that the air inside the tire had come off.

2.3.1.3. Status of the track on which the train traveled
After the occurrence of the accident, the company inspected the status of the track in the up
track, between Uchijuku station and the accident site, where the train had run, and found no
damage in the track, no foreign objects other than the damages and the fallen objects described
in 2.4.1, and no abnormality.

2.3.2. Information on the Railway Facilities
2.3.2.1. Outline of the railway facilities

The new transit system conforms to the urban monorail system defined in the "Law
Concerning the Promotion of Urban Monorail Development”, Law No0.129, November 17,
1972, and is classified as the "guide rail type railway" of the special railways in the "Ministerial
Ordinance Providing for the Technological Standard for Railways", Ministerial Ordinance
No.151, stipulated by the Ministry of Land, Infrastructure, Transport and Tourism, 2001,
hereinafter referred to as "the Technical Standards".

The outline of the track structure of the Ina Line is shown in Figure 5.
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