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1. Introduction

JR East has placed safety as the top priority issue since the company’s inception in April 1987 and is continuously working 
on improving safety in both physical and applicational aspects.  We established the sixth five-year Safety Plan, “JR East 
Group Safety Plan 2018”, in April 2014 and the group as a whole is working to achieve “zero passenger fatalities and injuries” 
and “zero employee fatalities”.

As a result of such efforts, the number 
of railway operation accidents as shown 
in Fig. 2 has dropped significantly from 
that at the start of the company.  Even so, 
the decline in number of level crossing 
obstruction accidents and injury/fatality 
accidents has slowed, and incidents have 
occurred that could have resulted in death 
or injury even though they did not lead to 
railway operation accidents.  So, we need 
to continue to keep up with efforts that 
go even further than before in an aim for 
extreme safety levels.
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East Japan Railway Company (JR East) regards “safety” as the most important issue of management and aims for “extreme safety 
levels” in both physical and applicational aspects.  Currently, in cooperation with the technology development departments, 
physical measures are being implemented according to the direction clarified in the five-year Safety Plan, “JR East Group Safety 
Plan 2018”.

Abstract

Efforts to Improve Safety Level According to 
“Group Safety Plan 2018”

Fig. 1  Overview of Group Safety Plan 2018
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2. Major Physical Measures Taken in Group Safety Plan 2018

In efforts to improve safety, JR East works to raise the level of safety through organizational and systematic aspects such as a 
culture of safety catching on and deepening and enhancement of a system for human resources enhancement.  At the same 
time, reducing risks through physical aspects by means such as introducing new technologies and computerization is placed 
as an important policy, and people in technology development and railway operation departments have worked in close 
cooperation in efforts to put in place a variety of safety equipment. 

In Group Safety Plan 2018 as well, “promote priority improvement plans for safety equipment” is placed as one of its four 
pillars.  So we are actively promoting investment in safety equipment (physical measures), and the company has made safety 
investments totaling 3.7 trillion yen since its inception.

This article introduces the major physical measures being promoted in Group Safety Plan 2018 according to the 
three directions clarified in the plan.  Those directions are (1) Completely eliminate accidents due to internal causes, 
(2) Systematically reduce risk of accidents due to external factors, and (3) Cooperate with communities to develop 
comprehensive countermeasures against accidents closely related to society. 

(1) Completely eliminate accidents due to internal causes
Through mechanisms to raise the level of railway operation and maintenance mechanisms, we are making efforts to reduce 
to zero the number of accidents caused by handling of our group employees, maintenance work, and the like.

○ Improving functionality of safety equipment (ATS, ATC, etc.) 
In order to prevent train collision and derailment accidents due to signals passed at danger (SPAD) and the like, we have been 
putting in place AST-P with braking control functions by speed check patterns mainly on greater Tokyo area conventional 
lines and sections with through operation between Shinkansen and conventional lines (Yamagata Shinkansen and Akita 
Shinkansen).  ATS-Ps is being put in place in other sections.  

Safety equipment was initially introduced to prevent SPAD, but ATS for curves, turnouts, line terminuses, downhill 
slopes, and the like is being introduced to further improve safety by utilizing control functions for locations with speed 
limits.  Installation was completed by the end of fiscal 2015 for locations where that is mandatory within 10 years according 
to the July 2016 revision of Technical Regulatory Standards on Japanese Railways.  Installation is also completed for the most 
part in locations without a deadline in the regulatory standards, except for some turnouts and downhill slopes. 

Also, update from analog to digital ATC (automatic train control) is completed for the Shinkansen and Yamanote, Keiyo, 
and Negishi lines.  We have also decided to consolidate in the future to ATS-P on conventional lines other than those in the 
greater Tokyo area where it has been installed.  
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Property damage accidents: Those resulting in 5 million yen or more in damage due to train or other vehicle operation
Injury/fatality accidents: Those resulting in injury or fatality due to train or other vehicle operation
Level crossing obstruction accidents: Those involving train or other vehicle colliding with or contacting pedestrians at level crossings
Train accidents: Train collision, derailment, and fire accidents
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Fig. 2  Trends in Railway Operational Accidents
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○ Wireless train control system (ATACS: Advanced Train Administration and Communications System)
ATACS, in which running trains detect their own location and communicate that wirelessly between onboard and wayside 
equipment to control train intervals, was introduced on the Senseki Line between Aoba-dori and Higashi-Shiogama stations 
in October 2011, and use of level crossing control functions with that started in December 2014.  With the introduction 
of ATACS, we expect for wayside equipment to be streamlined and maintenance simplified as well as volume of equipment 
reduced, thereby contributing to improved stability.  ATACS is scheduled for introduction in autumn of 2017 as a replacement 
for conventional ATC for the first time in the greater Tokyo area on the Saikyo Line between Ikebukuro and Omiya.  
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Fig. 3  Status of Safety Equipment Installation
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○ Operational notice transmission system and operation control information relay system 
An operation notice transmission system using digital train radio, which 
was gradually introduced in the greater Tokyo area from 2007, has been 
introduced to send information such as arrival/departure line changes 
and speed control to monitors in drivers’ cabs to notify crews.  However, 
in other sections, an operation control information relay system using 
ordinary mobile phone networks for sending information such as on 
slowdowns due to strong wind, heavy rain, and the like to crew tablets in 
order to prevent excessive speed is being introduced and is currently in use 
on 36 lines.  

For train radio for conventional lines other than in the greater Tokyo 
area, we have made a decision to gradually switch to digital with a goal of 
completion in about 2022. 

○ Train approach alarm system 
With an objective on increasing safety of wayside workers involved in maintenance work, we are introducing a train approach 
alarm system that complements train lookouts to notify workers of approaching trains.  In sections with track circuits, the 
TC type wireless train approach alarm system has already been introduced.  That system sends approach information of 
trains detected by track circuits to receivers held by wayside workers and sounds and alarm.  For sections without track 
circuits, we are gradually introducing a train approach alarm system that uses GPS.  With that system, trains are equipped 
with onboard GPS devices to detect train location and calculate the distance between train location on track and terminals 
held by wayside workers and sound an alarm. 

○ Collision prevention support radio system 
In light of the February 2014 derailment accident in the 
yard of Kawasaki Station on the Keihin-Tohoku Line, we 
developed a collision prevention support radio system to 
assist with train emergency stop procedures in an emergency 
during maintenance work.  Currently approx. 4,600 radios 
have been introduced for construction managers, personnel 
responsible for track closure, and the like.  This system is used 
to aid in train protection.  Wayside personnel and the like 
operate a wireless terminal in situations where abnormalities 
occur and trains must be immediately stopped, and trains in 
the vicinity of where the emergency occurred are notified by 
audio message.
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emergency stop audio 
message operates brakes

Anomaly
occurs

Fig. 7  Collision Prevention Support Wireless System Conceptual Diagram
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○ Computerization of track closure and other handling tasks
We have worked to improve safety in closure procedures in sections with the greater Tokyo area ATOS (Autonomous 
Decentralized Transport Operation Control System) by using the maintenance work management system of ATOS.   
In other centralized traffic control system (CTC) sections as well, we are introducing a track closure reception support 
system in which track closure start procedures and ending are computerized to prevent human error in conversations with 
dispatchers.

We have also developed and are introducing a track closure/maintenance work procedure system with enhanced features.  
This is for sections with much closed track construction and the like and sections with through operation between Shinkansen 
and conventional lines where there is concern over the impact handling mistakes could have on transport. 

○ Rolling stock safety measures   
Efforts are underway to further improve safety for new series E235 rolling stock introduced to the Yamanote Line in November 
2015.  A structure to withstand offset collisions was adopted to achieve rolling stock resistant to collisions, and we adopted improved 
door operating equipment where it is easier to pull out luggage if caught in doors.  Also, we are enhancing networks for transmitting 
information between trains and the wayside to constantly monitor equipment status in order to identify signs of rolling stock 
failures and deal with them before they become apparent and to restore operation quickly if failures occur.  

 
(2) Systematically reduce risk of “accidents due to external factors”
Efforts are underway to reduce risks in a systematic manner in order to minimize damage after accidents due to external 
factors such as natural disasters occur. 

 
○ Countermeasures against large earthquakes   
In seismic reinforcement measures underway since the 2011 Tohoku Earthquake, construction started in fiscal 2012 for 
seismic reinforcement of viaduct columns, piers, and station buildings we had been making efforts in from the past as well 
as that for embankments, station ceilings, and the like.  Approx. 80% of the planned volume of work has been completed 
as of the end of fiscal 2016.  We are also studying expanding the areas for measures taken up to now and implementing new 
measures.  This is being done while considering risks of damage to individual equipment in an earthquake and impact of 
earthquakes by line based on changes in predicted seismic intensity of earthquakes directly underneath the greater Tokyo area 
and the latest findings on active faults.  

As a Shinkansen derailment/deviation prevention measure, L-shaped deviation prevention guides are attached to the 
bogies of all Shinkansen cars to keep them from deviating greatly from tracks in a derailment.  Installation of rail rollover 
prevention devices too is being gradually expanded in the southern Kanto and Sendai areas in order to maintain the guide 
functions of rails in case rail fasteners are damaged. 

Also, we have been introducing the Shinkansen Early Earthquake Detection System, which detects primary waves 
(P-waves) of an earthquake by seismometers set up on the wayside and coastline to shut down power from substations and 
stop trains quickly, increasing the number of seismometers, and utilizing earthquake early warnings.  In addition, we are 
going forward with R&D for utilizing ocean bottom seismographs set up in the Pacific Ocean by the National Research 
Institute for Earth Science and Disaster Resilience to decelerate and stop trains quicker immediately after an earthquake.  

Reinforcement by
wrapping with steel plate Brace reinforcement

Viaduct column
(Shinkansen) Station building 

Photo 2  Seismic Reinforcement Example
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○ Tsunami countermeasures  
In light of lessons learned from the March 11, 2011 Tohoku Earthquake and Tsunami, we are 
putting in place tsunami caution section start and end markers, setting up evacuation routes 
(some areas), and establishing rules and manuals.  We also are conducting evacuation training 
and the like for tsunamis.  In addition to those, we have developed a tsunami evacuation 
navigation system to support evacuation of passengers by crews of trains in operation and 
introduced that to the tablet computers carried by crews. 

The tsunami evacuation navigation system uses GPS location information and compass 
functions of tablets to instantly determine whether or not the current location as shown on 
a map is in a tsunami caution section.  It can also identify information such as the direction 
headed and routes to evacuation centers.  Another function is to display photographs of 
intersections and the like as well as the direction of the destination headed to in order to guide 
evacuation of passengers without becoming lost even in locations the user is not familiar with.

○ Strong wind countermeasures 
Following the derailment accident on the Uetsu Line on December 25, 2005, measures were taken such as installing more 
anemometers and windbreak fences.  A decision was made to set up multiple anemometers in sections for operation control 
under strong wind as a rule and to increase the number of locations where windbreak fences are installed, with approx. 700 
additional anemometers installed.  Windbreak fences have also been set up at 25 locations since 2006.

We also have been studying methods of correctly evaluating constantly varying wind force that acts on rolling stock 
and making more accurate operation control.  This is done taking into account the opinions of outside experts.  The 
methods are (1) A method to more appropriately observe wind by anemometers and (2) A method of calculating rolling 
stock resistance to wind that takes into account track conditions, body shape, and the like.  These new methods have been 
introduced on two sections of the Uetsu Line starting in December 2011, and they have been introduced up to now on 
16 sections of five lines (only method 2 for five sections of one line). 

○ Gust countermeasures 
In light of the Uetsu Line derailment accident, we set up a Doppler radar at Amarume Station and have conducted R&D on 
gust detection jointly with the Meteorological Research Institute of the Japan Meteorological Agency.  Taking into account 
the results of studies up to now, we set up and started data observation with a new Doppler radar in Sakata City, Yamagata, 
in fiscal 2016 at a location more suitable to observation in order to improve observation accuracy and range.  In the future, 
we will work to put train operation control with this new system into practical use.  
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Fig. 8  Comparison of Old and New Doppler Radar

Uetsu Line Sagoshi - Kita-Amarume Keiyo Line Shiomi - Shin-Kiba

Photo 4  Anemometer Photo 5  Windbreak Fence

Photo 3  Tsunami Evacuation 
Navigation System Screen



11JR EAST Technical Review-No.37-2017

Special feature article

○ Localized torrential rain countermeasures  
Incidences of localized heavy rain that suddenly falls for a short period of time in localized areas have been increasing in 
recent years, and there are concerns about occurrences of disaster that cannot be detected by railway rain gauges, which make 
observations of discrete points.   But with advancements in weather observation technologies, utilization of highly accurate 
rainfall information of weather radar and the like in area-wide observation has become possible.  In the future, we will verify 
operation control based on data of radar rainfall observation networks put in place by the Japan Meteorological Agency and 
Ministry of Land, Infrastructure, Transport and Tourism in addition to that by conventional railway rain gauges (effective 
rainfall) with a goal of introducing operation control by weather radar. 

(3)  Cooperate with communities to develop comprehensive countermeasures against “accidents closely 
related to society” 

For accidents such as those involving falling from platforms or being struck by trains got and obstruction of level crossings, 
we are deploying various efforts in a comprehensive manner.  Those include coordinating with customers and the community 
to avoid those accidents through various campaigns to gain cooperation as well as by taking physical measures as a railway 
operator, such as installing automatic platform gates and level crossing obstruction warning devices.

○ Installation of automatic platform gates 
JR East has been working to install automatic platform gates since fiscal 2010; and as of fiscal 2016, those have been 
installed at 24 out of 29 stations on the Yamanote Line, other than the fives stations of Tokyo, Shimbashi, Hamamatsucho, 
Shibuya, and Shinjuku where large-scale renovation construction is planned, and at Akabane Station on the Keihin-Tohoku 
Line.  They will be installed at Urawa, Saitama-Shintoshin, Ueno, Oimachi, and Tsurumi stations in Fiscal 2017 and at the 
remaining Yamanote Line stations (including the new Shinagawa Station) and all of the stations on the Keihin-Tohoku/
Negishi Line between Omiya and Sakaragicho stations in fiscal 2018.  Installation has also started at Shin-Koiwa Station on 
the Sobu Line (rapid) and Sendagaya and Shinanomachi stations on the Chuo-Sobu Line.

We are also installing at Machida Station on the Yokohama Line a new form of automatic platform gate (smart platform 
gate) with wider openings that before and that can be constructed at low cost in a short amount of time, and we will verify 
whether then can be further deployed.  We are also introducing on a trial basis vertical-motion automatic platform gates in 
Haijima Station on the Hachiko Line. 
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Fig. 9  Automatic Platform Gate Function and Train Stop Control
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○ CP lines
Using the principles of color psychology (CP), we draw lines on the 
edges of platforms using colors at which humans perceive danger 
to visually and psychologically warn passengers of the danger of the 
edges of platforms.  CP lines have been introduced at 15 stations 
including Shibuya and Yokohama by the end of fiscal 2016, and the 
effects of those are being checked.  We will introduce those at other 
locations taking into consideration platform congestion, structure 
and the like as well as conformance with platform automatic gate 
installation plans.

○ Obstacle detector 
The obstacle detector installed on platform columns has been introduced at locations such as stations within 70 km of 
Tokyo with passenger volume of 10,000 or more people per day and all Shinkansen stations.  Along with increasing the 
number installed, we are working to improve visibility so the system can be operated easily in emergencies.  Additionally, 
we are working to increase the range of protection so trains can be stopped if accidents such as a passenger falling off 
another platform are discovered and to stop trains no matter which side of the platform the emergency stop button is 
pressed at. 

○ High-definition ITV devices
New ITV devices used by conductors when closing train doors and at train departure to check safety that are larger and 
have higher definition for improved visibility have come into use at some stations.  We are studying further expanding 
introduction taking into consideration platform shape and congestion and plans for replacing current ITV devices as they 
become old.  

 Current  ITV device New ITV device (example)

15 inch (4:3 horizontal type)
Resolution: about 600 × 400 dots

21 inch (16:9 vertical type)
Resolution: about 600 × 400 dots

Fig. 10  Overview of ITV Device

Photo 9  CP Line

Photo 8  Vertical-motion Automatic Platform 
Gates (Hachiko Line Haijima Station)

Photo 7  Smart Platform Gate 
(Yokohama Line Machida Station)

Photo 6  Automatic Platform Gate 
(Keihin-Tohoku Line Akabane Station)
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○ Obstruction detecting devices
Obstruction detecting devices for notifying trains of danger in situations such 
as automobiles being stuck on level crossings have currently been installed at 
approx. 2,800 locations (approx. 40% of level crossings with automatic barriers 
and/or warning signals), and we will steadily work to increase the number of 
locations where they are installed.  Additionally, we are working to develop 
high-functionality 3D laser radar obstruction detecting devices with improved 
detection accuracy. 

○ Obstruction warning devices for level crossings
Currently obstruction warning devices for level crossings, which are operated 
by automobile drivers or pedestrians to notify trains of danger, are installed at 
are approx. 4,600 locations (approx. 70% of level crossings with automatic 
barriers and/or warning signals), and we will continue to increase the number 
of locations where they are installed.  We are also reviewing all buttons for 
operating those to improve visibility by making them brighter and to give them 
easier-to-read writing by adding phonetic characters and alphabet letters.

(4) Other
○ Enhancement of education and training equipment
Reduction of risks by the aforementioned physical measures is important for improving safety in the railway system overall; 
but as long as humans are involved as elements of the system, education and training to improve the skills and safety 
awareness of personnel handling the system is important as well.  In light of the environmental changes the company is 
facing recently, such as rapid generation change, increased horizontal specialization (outsourcing), and business system 
changes, a variety of education and training equipment are being put in place while introducing new technologies such as 
virtual reality.  The purpose of those is to be able to conduct fundamental education for understanding the points and goals 
of work and the structure, operating principles, etc. of equipment and to conduct training with practical experiences stressed.  
We are also going forward with efforts for group companies to utilize each other’s training materials and equipment. 

 

For drivers

For conductors

Crew simulator Danger simulator using virtual realityRolling stock electric
motor cutaway model

Fig. 11  Education and Training Equipment (examples)

Photo 11  Obstruction Warning Device for 
Level Crossings

Photo 10  3D Laser Radar Obstruction 
Detecting Device
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○ Enhancing the Accident History Exhibition Hall  
The Accident History Exhibition Hall set up in the JR East General Education Center in 2002 is a facility for learning of 
the tragedy and terror of past accidents.  It exhibits materials giving overviews of and countermeasures against accidents 
and is used for employee training and the like.  With the 30th anniversary of the establishment of JR East coming up, we 
are planning to update the Accident History Exhibition Hall so details of past accidents are passed down and not forgotten 
and to learn and feel the lessons of past accidents in a deeper manner.  We are working to enhance this to be a facility that 
contributes to further increase in safety awareness, using abundant digital signage and the like to be more effective and easy 
to understand.

3. Towards Further Increases in Safety Levels

Coming up on the turning point of 30 years since the inception of JR East, our challenge of aiming for “extreme safety levels” 
never ends.  The key to increasing the level of safety into the next generation is to compressively take on issues.  That includes 
efforts from an applicational perspective, such as putting in place organizations and systems, introducing new physical 
measures actively incorporating the results of technical development, as well as risk monitoring and accident prevention 
through the use of IoT, big data, AI and the like. 

We will continue to bring all of the resources of the JR East Group to bear in efforts to build a safer railway system that 
will be trusted by customers.  

Fig. 12  Update of Accident History Exhibition Hall (Image)


