An Accident Investigation Case with the Aircraft and Railway Accidents Investigation Commission in Japan

   - Summary of the Aircraft and Railway Accidents Investigation Commission -

The Background of the Foundation of the Commission

The Japanese Government founded the Aircraft and Railway Accidents Investigation Commission in 2001. New members in charge of railway accidents joined the Aircraft Accidents Investigation Commission, which had already been working. The Government had regulated technical standards for rolling stock and facilities to railways in detail and certified compliance with laws and regulations until ten years ago. The Government applied deregulation to railways of large scale and with technical abilities in 2001, so that they could regulate their own technical standards and certify the compliance with their standards by themselves. On the other hand, the Government decided that, if big accidents or incidents happen, the commission will investigate them and make proposals for preventing the same types of accidents or incidents.

The Organization and Authority of the Commission

The commission consists of a chairperson and 9 commissioners, including 4 commissioners working for rail. Each member has his own specialty, such as traffic safety systems, rolling stock, and facilities. It has the secretariat to work for investigation and analysis, which consists of 29 investigators, including 7 members working for rail. (See Figure 1).

The commission belongs to the Ministry of Land, Infrastructure and Transport. An agreement of the Diet is required for a commissioner’s appointment. In some cases, it commissions some parts of investigation to public organizations, railways, and researchers. The commission is required to submit a report on the investigation to the Land, Infrastructure and Transport Minister and to release it. It is also required to make proposals to the Minister for preventing the same kinds of accidents or incidents. Based on the proposals, the Ministry is required to take concrete action and to make a report to the commission on the accidents.

The Investigation of Train Crash Accident on JR West’s Fukuchiyama Line 

On April 25, 2005, at 9:19 a.m., when a commuter train on the Fukuchiyama Line of JR West in Hyogo Prefecture was running on a right-hand curve, five cars of the seven-car train were derailed, and the first and second cars slammed into a building along the railroad and crashed; 106 passengers and the motorman were killed and 562 passengers were injured. (See Photo 1,2) 
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Figuer 1  The Organization and Authority of the Aircraft and Railway Accidents Investigation Commission

The Appointment of Investigators and Commission for Investigation

The commission immediately dispatched four investigators to the scene. It also dispatched the chairperson and some commissioners to the scene later. In all, 12 investigators have been working for the investigation, including some staff changed in the middle of the investigation. It commissioned some parts of investigation of rolling stock to a professor of the University of Tokyo. It commissioned the computer simulation of rolling stock movement, running tests with real rolling stock and benchmark tests, etc. to the Railway Technical Research Institute. It also received information from the Hyogo Prefectural Police Department and the fire bureaus which rescued passengers at the accident.

Contents of the Investigation

The contents of the commission’s investigation are listed below:

・the investigation at the scene of the accident

・the detailed investigation of the rail facilities and the rolling stock

・the running testsof actual rolling stock

・the testsof the scattered ballast
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Photo 1  The Scene of the Accident
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Photo 2   The Series 207 EMU  (the type of the train at the accident)

・the testsof the movement of center of gravity of passengers by centrifugal force

・computer simulation of the derailment

・hearing from passengers and an eyewitness

・questionnaire survey from motormen and conductors

Hearing from Various Experts

On December 20, 2006, the commission released a draft of the report. On February 1st, 2007, the commission held a hearing, in which researchers, an executive of JR West, labor union officers, a representative of survivors, a representative of the families of the victims, and an ex-worker of another railway were required to speak their opinions on the draft.

Facts Identified in the Investigation

On June 28, 2007, the commission released a final report. According to this report, the following facts were identified:

・According to the records of the monitoring device (so-called “black box”) on board, it is assumed that the train entered a 304-meter-radius curve at 116 km/h, against a 70 km/h speed limit.

・According to the investigation at the scene and the hearing from passengers, it is assumed that the first car tilted to the left, causing derailment.

・When the train entered the curve, the motorman applied a regular brake, not an emergency brake that should be activated when motormen sense a danger.

・At a previous station, his train overran the stop point by about 70 meters and backed up to the stop point, causing it to be 1 minute behind schedule.

・The motorman asked the conductor to tell the control center the overrun was shorter than it really was (70 meters). It is assumed that the motorman was thinking how to mitigate the penalty he would accept. The conductor reported to the control center by radio that the train overran by about 8 meters.

・The time when the train entered the curve and the time when the conductor reported to the center were almost coincident.

・When the motorman had operated a train on an earlier occasion, he made two mistakes: an operational mistake with the automatic train stop system (ATS) and traveling too fast at a junction.

・The motorman had experienced a 13 days’ re-education program and the penalty with a cut in bonus, because of his overrun at a different station by about 100 meters, leading to 8 minutes schedule delay.

・After the crash, the conductor pushed a button for the train’s emergency radio system, but it did not work. The car had a spare battery, which could be used when the battery for the train’s emergency radio system didn’t work, and for this he had to change a switch. However, he did not know about it.

・The ratio of the causes of the death was shown on Figure 2. 

・According to the computer simulation of derailment, it was identified that the first car could have been derailed at a speed of more than 110 km/h, regardless of the coefficient of friction between wheel and rail and regardless of the setting for the differential pressure valve of the air spring.


                                             
The Cause of the Accident   

Based on the fact investigated, the commission assumed the cause of the accident as follows:

・The motorman applied the brakes too late as the train entered a 304-meter-radius-curve at 116 km/h, and the first car tilted to the left, causing derailment. Then, the following cars from the second to the fifth were derailed.

・The reason the motorman applied the brakes too late was one of the following two. One is that he was distracted with the radio communications between the conductor and the control center because he had asked the conductor to report a false statement about the overrun he made at a previous station to the control center. The other is that he was thinking about how to excuse his overrun to his supervisor after the duty.

・It is possible that JR West’s management of motormen - the company gives a heavy penalty to motormen who make mistakes on the job - would make the motorman of this train ask the conductor to make a false statement.

The Proposals to the Land, Infrastructure and Transport Minister by the Commission

On September 6, 2005, the commission made proposals to the Land, Infrastructure and Transport Minister as follows:

・The ATS system, which is originally a support system for signals, should have a support function for the speed limit for curves and junctions.

・The emergency radio system should always be available even in an accident. Also, motormen and conductors should be re-educated about train protection when there is an accident.

・Monitoring devices that record operational history of each train (so-called “black box”) and recorders of the conversations between motormen and control centers should be installed, so that such data could be utilized in investigating accidents.

・Speedometers should be accurate.

On June 28, 2007, the commission made proposals to the Land, Infrastructure and Transport Minister in the final report as follows:

・Understanding and utilization of incidents


To understand incidents exactly, no penalty should be made to motormen and conductors if they report incidents on their own initiative.


The accidents and incidents which the commission doesn’t investigate should be investigated by the railways and the results should be given to other railways.


The methods by which railways can collect data about incidents, analyze them thoroughly, and prevent accidents should be studied.

・The restriction of radio communications


The radio communications between motormen and control centers should be restricted to the case necessary for safety. Also, a motorman should not be permitted to make notes when driving a train.


On a line with frequent services, the installation of devices to reduce the radio communications between motormen and the control center should be considered, such as devices through which the center can get train running information immediately, or devices that can send notices as data. Also, radio conversations between motormen and the center should be replaced with those between conductors and the control center as much as possible. 

・Full understanding of laws and regulations by Manufacturers and Subsidiary Companies


Related laws and regulations should be fully understood by the employees of rolling stock and facilities manufacturers and maintenance companies.

Revision of Technical Standards by the Ministry of Land, Infrastructure and Transport

On July 1st, 2006, the Ministry of Land, Infrastructure and Transport added the following provisions to the technical standards, based on the proposals by the commission:

・the installation of ATS support system to prevent excess speed at curves and junctions

・the installation of the spare battery for the train’s emergency radio system

・the installation of the monitoring devices that record operational history of each train

These are required to be installed on major rail lines in five years or ten years, depending on the line’s traffic volume and frequency.

JR East’s Response to the Revision 

Based on the revision of the standards, JR East is in progress of installing ATS support systems on about 900 curves and at junctions in about 110 stations. 87% of JR East’s rolling stock had monitoring devices on board at that time, and JR East is in progress of equipping the rest of the rolling stock. The spare battery for the train’s emergency radio system had been already installed. This equipment must be installed by 2016. We have already spent about US$23 million to install them on facilities and rolling stock, and will need more.

Conclusion

The investigation of the train crash accident on JR West’s Fukuchiyama Line by the Aircraft and Railway Accidents Investigation Commission was the largest investigation since the commission was established. The investigation covered multilateral points of view, including human factors, and the commission assumed that the cause of the accident was the motorman’s failure to brake. To this conclusion, some people say the cause of the accident should be the company’s management, such as heavy penalty, which was the background of the failure, and the delay in installing ATS. Also, some people say the commission should be independent of the Ministry of Land, Infrastructure and Transport, because the commission didn’t investigate enough about the administration of the ministry.       
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Figure 2  The Ratio of the Causes of the Death 
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