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SUMMARY

I . Title : Research Plan on Construction of Systems and Development

of Equipment for Efficient Recovery from Train Accidents

II. Definition and Necessity of the R & D

1) Definition of the R & D

This research is for developing new types of recovery equipment since it is difficult
to apply the existing equipment in the field. This research consists of four kinds of
research: construction of accident recovery system; development of derailment
recovery equipments; development of collision recovery equipments; and development

of equipment for fire suppression and rescue.

(D Research on construction of accident recovery system

The research on construction of accident recovery system is different from previous
researches on construction of emergency response system. The latter focuses on
preventing accidents and saving lives in accidents, while the former involves
constructing the systems for rapid handling of broken vehicles, which is the biggest
challenge in the accident recovery, decision-making for prompt measures, speedy

dispatch of recovery equipment, and operation of recovery equipment.

@ Research on development of derailment recovery equipment

This research is for developing new types of equipment for rapid recovery from
accidents which occur in the sections that are difficult for the existing recovery
equipment to access, such as tunnels or bridges. In the past, the element technologies
of local construction machinery industry had not been developed, and the recovery
equipment developed in foreign countries could be used in our railroad system. In
recent years, however, with the development of local construction machinery industry
and changes in environment of operation of railroads (increase of tunnels and bridges
and diversification of vehicles, e.g., articulated bogies and tilting bogies), there are

difficulties in introducing foreign equipment, which has caused the demands for new

- xv -



types of recovery equipment to increase. The market research conducted at this pilot
research shows that the element technologies required for development of derailment
recovery equipment have already been modularize and utilized in various construction
machinery industries, by which it is considered that they could be used in developing
accident recovery equipment by being combined and improved. If the recovery
equipment suggested in this pilot research is introduced, there is no need for
dismantling catenaries and it can be used even in tunnels and bridges. Thus, it is

expected that it can greatly reduce the recovery time.

@ Research on development of collision recovery equipment

In case train collision or rear—end collision accidents occur in tunnels or bridges, if
the vehicles are deformed beyond the vehicle gauge, it takes a long time to remove
the damaged vehicles, so it is difficult to recover the accidents quickly. In order to
dismantle the damaged vehicles rapidly and to transfer them to a nearby car depot
quickly, the equipment to lift up the vehicle overturned by collision, the equipment to
rehabilitate derailment and the low flat-plate vehicle to transfer the damaged vehicle
to the car depot or the outside quickly are required. This pilot research suggests the

ways of developing equipment for rapid recovery from train collision accidents.

@ Research on development of special vehicles for tunnel fire suppression and rescue
In case fire breaks out at a tunnel, the connection water pipes installed at the tunnel
are the only way to extinguish the fire. However, it takes more than 40 minutes to
operate the connection water pipes. Therefore, it is impossible to suppress the fire
quickly before the fire spreads, so that the suspension of train service for a long
time caused from damage of structures is inevitable. In addition, it is hard for the
fire apparatus of the fire brigade to approach the fire occurrence point. During the
training process using the connection water pipes installed previously, many problems
involved with the operation time of the connection water pipes were raised. In the
event of a tunnel fire, if it is not extinguished quickly, the tunnel structures may be
damaged and a long-term suspension of train service may happen as in Daegu
subway fire accident where train service had been suspended for about 10 months.
This pilot research suggests how to develop special rescue vehicles for saving lives

and minimizing the damage to facilities in case of the fire at the tunnel. Currently, it

= XVi =



1s the trend even in advanced nations to introduce special rescue vehicles in place of
connection water pipes in order to be prepared for the tunnel fire. It is expected that

they will resolve the problems in the tunnel fire raised by many experts.

2) Necessity of the R & D

To date, in case railroad accidents occur, the crane for recovery has been used.
However, should accidents occur in tunnels or bridges, the crane may interfere with
various structures in them. In the past, in the event of a tunnel fire, the concepts of
fire suppression and protection of structures using the connection water pipes or
smoke control system were applied. But in fact, the usefulness of the facilities was
proved low during the training course, so that alternatives are now being sought. In
railroad tunnel about seven-meter high, which means that the work space of a
common recovery crane 1is insufficient. Currently, to increase the train driving speed,
tunnels and bridges have continuously increased in the country. In the event that
train accidents occur in the tunnel or bridge, the work space of recovery equipment
1s insufficient due to interference with structures, and the recovery time is extended
because of difficult access of recovery equipment, which In turn causes the
suspension of train service to be extended and the material and personal damages to

be expanded.

When it comes to the Korean railroad operation environment, the operation frequency
is very high, while the detour lines are short, thus even minor accidents may cause
a long—-time suspension of train service. This may have considerable social effects
and inconvenience the public. Therefore, it is necessary to construct a rapid accident

recovery system and to develop equipment for efficient recovery.

Up to the present, in case a running train is derailed and collided with an oncoming
train, the recovery crane has been used for recovering from the accident. However,
the space for using the recovery crane is short in the tunnels, bridges or complex
stations. For that reason, jack Kkit, portable recovery equipment, has been used.
However, it is also hard to carry the jack kit to the scene of the accident and it has

a high risk of the second accident in the recovery process.
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IM. Contents and Scope of the R & D

(D Construction of a system for efficient railroad accident recovery

The issues related with the accident recovery are only stated in the Railroad Safety
Act and subordinate regulations declaratively at present. Regarding the detailed
technology standards, the Rolling Stock Safety Standards include installation of parts
for accident recovery, while the Railroad Infrastructure Safety Standards do not
mention them. Furthermore, the matters relevant with the accident recovery are also
mentioned only declaratively in manuals without referring to the details. Therefore, a
systematic system for accident recovery should be constructed. This project suggests

the following five technologies:

- Development of a decision—-making system for train accident recovery

- Preparation of the way how to operate the recovery equipment by the accident
scenario

- Preparation of the institutions and systems related with accident recovery

- Construction of the system supporting accident recovery

- Preparation of the way how to operate the special vehicles for fire suppression and

rescue at the tunnel and the underground station

The results of this project will be reflected in preparation of the accident recovery
manuals and emergency response plans and utilized in deciding the accident recovery

equipment.

@ Development of derailment recovery equipment

This research suggests the way how to develop the recovery equipment having the
structure that can lift up the broken vehicle from the underbody so that the rail can
be recovered without dismantling of the catenaries. In the past, the element
technologies of local construction machinery industry had not been developed, and the
recovery equipment developed in foreign countries could be used in our railroad
system. In recent years, however, with the development of local construction
machinery industry and changes in environment of operation of railroads (increase of
tunnels and bridges and diversification of vehicles, e.g., articulated bogies and tilting

bogies), there are difficulties in introducing foreign equipment, which has caused the
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demands for new types of recovery equipment to increase. The market research
conducted at this pilot research shows that the element technologies required for
development of derailment recovery equipment have already been modularized and
utilized in various construction machinery industries, by which it is considered that
they could be used in developing accident recovery equipment by being combined and
improved. The recovery equipment to be developed in this research should satisfy the

following requirements and it is expected that it can be locally developed.

— It should be able to be used without interference with the structures in the tunnel.

- It should be able to be used in the bridge which has shortage of space to install
the outer trigger.

- It should be able to be transferred by car or along the track so that it can
approach the scene of the accident quickly.

- It should have a low risk of injuring workers and damaging the derailed vehicles.

— It should be able to be easily assembled and disassembled by workers.

— It should consider the load by vehicle such as high-speed train, light rail train, and

conventional rail.

In case the recovery equipment suggested in this research plan is introduced, there is
no need of dismantling the catenaries, which may greatly reduce the recovery time,
and it can be used even in tunnels or bridges. Moreover, it is small in volume and
no maintenance cost is required, by which it is expected that the efficiency will be

high.

@ Development of collision recovery equipment

In case train collision or rear—end collision accidents occur in tunnels or bridges, if
the vehicles are deformed beyond the vehicle gauge, it takes a long time to remove
the damaged vehicles, so it i1s difficult to recover the accidents quickly. Like this,
sometimes it is hard to quickly dismantle the damaged vehicles and transfer them to
a nearby car depot. In fact, when a train collision accident occurred in China in 2011,
they threw the damaged vehicles from the bridge for rapid resumption of the train
service. In the event that such an accident occurs in Korea, it is also impossible to
recover from the accident rapidly. For efficient recovery from the collision accident,
the ways to transfer the vehicles overturned by the collision to the vehicle

maintenance shop for alignment and repair are required. For these, this pilot research
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suggests the following equipment.

- A low flat-plate vehicle for transferring the vehicles deformed by collision

- Equipment to cut the region deformed beyond the rolling stock gauge by collision
— A large—capacity air bag to lift up the vehicle overturned by the collision

- A temporary truck to transfer the damaged vehicle along the track

- A crane that can mount the collided vehicle onto the flat-plate vehicle or the

temporary truck (The derailment recovery equipment may also be used.)

Should the recovery equipment suggested in this pilot research is introduced, the
damaged vehicle can be transferred quickly, so it is expected that it will significantly

reduce the recovery time.

@ Research on development of vehicles for tunnel fire suppression and rescue

This pilot research suggests the ways of developing special rescue vehicles for rapid
suppression at fire accidents which occur in tunnels or bridges. Since the fire in the
tunnel does not occur frequently, we considered the ways for using the special
rescue vehicles for many purposes including prevention of environmental pollution due
to leakage of hazardous materials and cleaning of tunnels. It is the trend even in
advanced nations to introduce special rescue vehicles in place of connection water
pipes in order to be prepared for tunnel fires. It is expected that this will solve the
problems in the railroad tunnel fire raised by many experts. For this, this pilot

research suggests the following items.

- Development of rescue vehicles that can approach the point where the fire started
in the tunnel and can suppress fires on its own

- Development of vehicles that can be used for passenger rescue as well as fire
suppression, being equipped with a self-spraying system

- Development of standards for operation of the special vehicles for tunnel fire
suppression and rescue

- Review of the plans for introduction of multiple-purpose functions to enhance the
usability of the special vehicles (e.g., the vehicle having the function of prevention

of environmental pollution in case of leakage of dangerous and toxic substances)
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In case the rescue vehicles suggested in this pilot research is introduced, it is
expected that the deformation of structures may be minimized by rapid fire
suppression and lives can be saved through tracks and toxic substances can be

neutralized, and so on.

IV. R&D Results

This pilot research conducted surveys on the domestic accident recovery system and
equipment condition, problems of current system/equipment operation, foreign
condition, and the technology condition of local and foreign railroad accident recovery
equipment development companies. In detail, we conducted the following surveys and

analyses.

- Analysis on the accidents which occurred in domestic railroad tunnels and bridges

- Survey and analysis of present state of domestic systems, technology standard and
notifications related to railroad accident recovery

- Survey on the present state of accident recovery equipment of KORAIL and ten
urban rail transit operators

- Survey and analysis on the documents related to accident recovery of KORAIL and
ten urban rail transit operators

- Survey on the standard manuals related to railroad accidents under the manage
-ment of the Ministry of Land, Transport and Maritime Affairs (MLTM) and the
National Emergency Management Agency (NEMA)

- Interview with the persons in charge of operation of accident recovery equipment
of train operators

- Interview with the persons in charge of safety supervision of train operators

- Interview with experts participating in the recovery of KTX derailment accidents

- Visit to the nations operating special rescue vehicles for fire suppression and
survey of their operation condition

- Visit to the equipment development companies for development of accident recovery
equipment and participation in the international exhibitions

- Discussion with persons in charge of development of domestic construction
machinery and equipment of the Korea Construction Equipment Manufacturers

Association (KOCEMA)
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- Participation in domestic railroad accidents emergency response and recovery

training and expert discussions

As above, based on the discussions with experts in various fields and review of
relevant data, we derived our candidate projects. But, we shelved the plan to install
facilities for accident recovery that may have many difficulties and adverse effects
(e.g., terrorism and vandalism) in case of field application such as installation of
lifting eyes for accident recovery in the railroad tunnels. Based on this, we suggest

one scheme for system construction and five schemes for development of equipment.

- The scheme for constructing systems for rapid recovery from railroad accidents
- The schemes for development of equipment for rapid recovery from derailment
accidents in tunnels and bridges
1) The scheme for development of recovery crane without interference with
structures
2) The scheme for development of recovery equipment in the form of a forklift
3) The scheme for development of recovery equipment that can lift up the broken
vehicle from the underbody
- The scheme for development of equipment for rapid recovery from collision
accidents
- The scheme for development of special vehicles for tunnel fire suppression and

passenger rescue and the operation technology

The contents of this pilot research are related with the national crisis management
system. In the process of this research, we made efforts in order to reflect the
contents in the development of government policies. For this, we reviewed national
crisis management systems, surveyed the current state of operation of the manuals
for emergency response, and participated in the organizational meetings of the Central
Disaster and Safety Countermeasures Headquarters, and also participated in the
emergency response training to prepare for opening new rail lines, through which we
found problems and looked for solutions to the problems. In addition to these, we
participated in the self emergency response training by train operator and gathered

field requirements. Through these activities, we supported policy making as follows:

— Checking national crisis management system and deriving improvements
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- Deriving improvements from emergency response system by train operator
- Finding problems of railroad accident recovery training manuals
- Supporting establishment of the 2012 integrated railway safety plan

- Improving policies including review of the emergency response plan

By arranging the problems of accident recovery and safety supervision found through
reviews and expert discussions, we contained them in this research report. If we try
to find ways of resolving these problems in the main project in the future, it is
expected that the safety and crisis management capacity of Korean railroad will be

greatly improved.

V. Suggestions for Application

The suggestions for application of the results of this pilot research are as follows:

- Revision of the manuals for railroad accident response managed by the
government: HSR major accident crisis management standard manual (MLTM),
subway major fire accident crisis management standard manual (MLTM and
NEMA)

- Revision of the manuals for railroad accident response managed by train
operators: Revision of practical manuals for crisis management (headquarters),
and action manuals for on-site measures (individual office) managed by train
operator by work area

- Preparation of detailed criteria for guidelines on establishment of railroad
emergency response plan (national notification) and establishment of railroad
emergency response plan of train operators

- Preparing legal grounds for the operation of railroad accident recovery
organizations and equipment and personnel (At present, being operated by
autonomous rules of train operators)

- Preparing detailed criteria for the operation of railroad accident recovery
organizations and equipment and personnel

- Constructing systems to support rapid decision—-making at the recovery from
railroad accidents

- Preparation of schemes for developing four kinds of equipment including the
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equipment for restoring railroad lines after train derailment and collision which
occur In tunnels or bridges

-  Preparation of schemes for developing special vehicles for tunnel fire
suppression and passenger rescue

- Preparation of the ways how to operate the special vehicles for tunnel fire

suppression
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The train is designed to extinguish fires on railroads and at nearby buildings

Train composition

cistern

locomotive cistern pump point
Pump point i The wagons are painted red Cistern
(based on a passenger wagon) = With white stripes
- -

Equipment compartment Crew compartment Tank car
{pumps and portable (32 people) with 25—50 m*
power pumps) of water capacity
5"‘ ; ) * Afirefighting train has the same firefighting capacity
L as four firefighting units
Portable Fire hoses From 5to 10 tons ® There are over 300 firefighting trains in Russia,
power unit upto 1.5km of foaming agent 27 of which operate on the Moscow Railway
long
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