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Abstract: Recently, fundamental innovation for the improvement of Korean railway industry is proceeding with the vertical separation into infrastructure and operation, and the privatization of railway operation. And also, with the advent of an era of high-speed railway, starting of Korea Train Express (KTX) will give a great change to circumstances of railway industry. It requires that a railway safety regulation policy cope effectively with this restructuring of railway system. Every effort is being exerted to improve railway competitiveness mainly in the area of development of the long-term safety improving program, discrimination and distribution of certain activity and responsibility among the major objectives, enactment of the railway safety law, regulation and technical standard, systematic revision of the safety management and organization corresponding to railway accident.

1. Introduction
 Since Seoul-Incheon railway firstly opened Sept. 18th in 1899, Korean railway of 21st century is facing with great changes in circumstances of railway industry;
 - Progressing in earnest of restructuring railway ownership and management structure

 - Opening-up of KTX in 2004 and expansion of high-speed railway network
 - Building transpiration networks linking the continent by connecting the Trans-Korea Railway  (TKR) with Trans-Chinese Railway (TCR) and Trans-Siberian Railway (TSR)
 Securing the railway safety is one of the evaluating indices which determine the success of railway industry in the future and the most reliable factor to strengthen the competitiveness of railway transportation. In particular, taking consideration into the mass transportation characteristic of railway, a matter of securing the safety has become an important subject on which national concerns and efforts shall be exerted.

 In addition, it is urgently needed to establish the national Railway Safety Act and Regulation which could demarcate role and responsibility of safety management and resolve a dispute in accordance with the restructuring of Korean railway industry. And it also requires social and institutional safety management and regulation system which could get rid of risk factors in the railway system which can potentially cause a railway accident, and continuously keep securing the safety as a national duty.

 In this paper, mid and long-term development plan for Korean railway and present of railway industrial restructuring in Korea will be introduced. And principles of enactment of Safety Act, changes of railway safety management system, constitution and management of dedicated organization for railway accident, formulation of railway safety regulation and criteria and implementation method of railway safety improvement program will be also introduced.
2. Mid and Long-Term Development Plan for Korean Railway

2.1 The  4th Comprehensive National Territorial Plan (2000~2020)

 The 4th Comprehensive National Territorial Plan(2000~2020) has feature of active conservation of national environment laying stress on the harmony with the nature, and since the goal in the field of railway transportation is to increase the railway transportation share, railway transportation capacity should be raised to achieve major railway indices in Table 1 by 2020 through the expansion of high-speed railway construction, interconnecting operation with electrified double (triple) track line, improvement of conventional line, and railway electrification.

Table 1. Long-term construction/expansion of the Korean railway network projected by 2020

	
	1997
	2020
	Rate of increase

	Expansion of railway
	3,118km
	5,000km
	1.6 fold

	Rate double tracking
	28.9%
	80%
	2.8 fold

	Rate of electrification
	21.2%
	82%
	3.9 fold


2.2 National Intermodal Transportation Plan for the Years (2000~2019)
 In addition, the National Intermodal Transportation Plan for the Years (2000~2019) presents the basic direction of financing and overall investment priorities to construct the efficient national comprehensive transportation system and improve the national transportation system to international level to take the charge of transportation and logistics hub for Northeast Asia. 
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Figure 1. Open And Integrated Axes of National Territory

2.2.1 High-speed railway network
(1) Kyungbu High-speed Railway Project
 As its first-phase project, new track will be built from Seoul to Daegu, and the existing tracks from Daegu to Busan will be electrified to start high-speed rail service in April, 2004. Entire tracks of the Seoul-Busan will be completed by 2010, then upon its completion operate the existing Seoul-Busan railway mainly for freight.
  ( 1st-phase project: from June, 1992~April, 2004

   - Preferential opening of Seoul-Daejon sector high-speed railway by September, 2003
   - complete the Seoul-Daegu sector of the Seoul-Busan high-speed railway by April, 2004.
   - electrify the existing Daegu-Busan railway and Daejon & Daegu city passage area
  ( 2nd-phase project: from 2004 ~ 2010
   - complete the Daegu-Kyungju-Busan high-speed railway
   - complete the Daejon & Daegu city passage area high-speed railway
   - complete entire Seoul-Busan (412 km) high-speed railway by 2010
  ( Operation plan

   - test track (57.2 km) opened in October, 1999 conducting various trial test of high-speed train with max. 300 km/h

   - Stations: Seoul, Yongsan, Nam-Seoul, Chunan, Daejon, Daegu, Kyungju, and Busan
   - Time schedule (Seoul-Busan):
1st-phase 160 minutes (409.8 km)




2nd-phase 116 minutes (412 km)
(2) Honam High-speed Railway System
 Honam high-speed railway network meet the demand for transportation which will bring the development of the west coastal axis.
 - October, 2000: Minister of MOCT determined to construct Honam high-speed railway
 - January, 2001: Investigation study on the establishment of the basic plan for Honam high-speed railway.
 - Route: Seoul-Mokpo (330 km)
 - Time schedule: 4 hrs and 34 min. -> 2 hrs and 12 min. (saving 2hrs and 22 min.)
 - Construction plan: joint use with Seoul-Chonan sector of High-speed Railway, construct the new line Chonan-Iksan sector. Electrify the conventional line of Iksan-Mokpo sector.
 - Electrifying Daejon-Mokpo sector and direct connecting operation of high-speed train. (April, 2004)
2.2.2 Creating an Efficient Transportation Demand-Sharing Structure

 For the mutual complementary integrated transportation service, roles of railway will be allocated as follow to strength the function of railway transportation taking consideration into the demands by transportation modes, transportation distance, transportation cost, etc.

 - High-speed railway:
long-distance high quality & mass passenger transportation

 - Conventional railway:
long-distance passenger and freight transportation

 - Intra-regional railway:
mass transit service within metropolitan areas and 



accessibility to the arterial railway network

 In the virtue of above, it is expected that the railway will accounts for 18.6% and 20.3% of passenger travel and freight movements respectively by 2019.
Table 2. Modal shares of interregional transportation (%)
	Transport type
	Modes
	1997
	2004
	2009
	2014
	2019

	Domestic passenger travel
	Roads

Rail

Air

Water
	88.2

7.6

4.0

0.2
	81.3

14.2

4.3

0.2
	78.4

17.0

4.4

0.2
	77.5

17.5

4.8

0.2
	74.8       18.6

6.3

0.3

	Domestic freight movement
	Roads

Rail

Air

Water
	56.6

10.5

0.1

32.8
	49.7

14.2

0.3

35.8
	48.2

15.5

0.3

36.0
	44.3

18.9

0.3

36.5
	41.2

20.3

0.4

38.1


(*Note: Modal shares are calculated in terms of persons-km and tons-km.)
2.2.3 Enhancing the International Transportation Function to Build Transportation and Logistics Hub for Northeast Asia

 ( Linking North-South railway networks: 

	Lines
	Disconnected sections
	Progress

	Kyungui Line

(Seoul – Shinuiju)
	South : Munsan – Changdan(12.0km)

North : Changdan – Pongdong(8.0km)
	· -Detailed design(’85)

-Imjin River bridge under- structure reinforced(’86)

· -Right of way purchased(’97)

	Kyungwon Line

(Seoul – Wonsan)
	South : Shintanri – MDL(16.2km)

North : MDL – Pyongkang(14.8km)
	· Detailed design(’91)

· Right of way purchased(’97)

	Kumkangsan Line

(Seoul – Kumkangsan)
	South : Cholwon – MDL(24.5km)

North : MDL – Kisong(50.8km)
	-Basis and detailed design under way(’99)


(*MDL: Military Demarcation Line)

 ( Building transportation network linking continent: Linking TKR and TSR
  Railway agreement(Sep. 2001) between Korean National railway(KNR) of South Korea and Ministry of Railway Transport(MRT) of Russian Federation agreed to set up nations experts council for the networks connection of TKR and TSR.

- work together to solve the technical problems relating to rolling stock, signaling system, frequency and voltage of the electricity supply preparing for the connection of TKR and TSR
- jointly develop the rolling stocks (adjustable gauge bogie) available both on the TKR and the TSR
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Figure 2. Korean Railway Network Inter-connection Plan 
2.3. Traffic Safety Basic Plan (5th, 2002~2006)

2.3.1 Safety goal in railway filed (2006)
Table 3. The goal of the 5th Traffic Safety Basic Plan

	
	2000
	2002
	2004
	2006

	Speed
	Max. Service Speed (km/h)
	CVL
	140
	140
	180
	180

	
	
	HSL
	-
	-
	300
	350

	Safety
	Number of operation-related accident

(Train accident + Crossing accident)
	0.8
	0.75
	0.7
	0.6

	
	
	per 1 million running km


2.3.2 Major policy directions for railway safety
 ( identify hazard in advance and remove every root cause of accident

 ( autonomously manage the safety complying with the basic rules

 ( expand the facilities by the increase of investment and consolidate the safety-related legal and institutional frameworks

2.3.3 Principles for securing the railway safety

 ( consolidate the organization and Acts or regulation for safety management - establish the legal system for railway safety(consolidate safety-related organization and arrange safety programs by sectors).

 ( minimize the human error through the expansion of safety devices and training and education.

 ( establish the test facilities and accreditation system at the national level to prevent the recurrence of accident 

3. Restructuring the railway Industry

3.1 Goal of Railway Industrial Restructuring

- increasing the roles of railway as an artery of transportation.

- strengthen the competitiveness of railway industry (expansion of participation of private sector and improvement of railway service).

- enable operation sector to have self-supporting business management and reduce financial burden.

· make fair competitive circumstances with other transportation modes.
3.2 Major Activities to Date

- August 1998 ~ March 1999: Management consulting and restructuring proposed to KNR.
- May 1999: Government determined policy on “Privatization of railway operation and Establishment of public corporation for infrastructure”
- August 1999 ~ June 2000: Public hearings about the railway restructuring held.

- July 2000 ~ July 2001: Recommendation on “Establishment of Rail Restructuring Deliberate Council” submitted to government.

- December 2001: “Legislative Bill on railway Industrial Development and Restructuring” and “Legislative Bill on Korea Railway Public Corporation for Infrastructure” submitted to the National Assembly.

3.3 Implementation Strategies
(1) vertically separate the railway industry into infrastructure and operation by converting the railway infrastructure sector into public corporation.
  - establish the public railway infrastructure corporation and commission the construction of high-speed and conventional rail, double-tracking, electrifying, and improving of conventional line, maintenance of infrastructure, management of national railway property, etc.

- plan in order that the public railway infrastructure corporation has responsibility and right (planning, funding, supervision, etc.) for the maintenance of infrastructure, however actual execution of it should be commissioned to railway operator.
- for the purpose of conversion of railway operator into private management system, establish railway operation companies and commission conventional railway passenger travel, passenger transportation within the National Capital region, freight movement, light and rolling-stock maintenance, and associated businesses to them.
(2) promote a competitive market circumstance in railway industry

  -
incorporate the railway operation company wholly owned by government.

  -
promote the conversion into private company through disposal by sale of government's shares

  -
establish the competitive market circumstances by removal of entry barrier of railway industry, expansion of customer's choice, activation of 'invisible hand' in transportation service market

Figure 1. Korean railway restructuring model

3.4 Request for Change of Securing Safety Corresponding to the Railway Restructuring

 Two major change and countermeasures might be considered for change of securing safety system in accordance with the railway restructuring.

 First, construction and maintenance of railway infrastructure and operation sector of trains will be separated according to the principle of vertical separation, and then role and responsibility of safety management among government, public corporation for infrastructure and operation company should be cleary defined by parties.

 Secondly, as the KNR becomes to private operator, it is inevitable that there should be fundamental changes of railway safety system such as operation of trains, planning and execution of safety policy, investigation and rehabilitation of accident etc.
4. Establishing Plan for railway Safety Securing System

4.1 Basic Direction to Establish Railway Safety Securing System

(1) Systematic Consolidation of Railway Safety-Related Law

 It requires the enactment of safety regulation centering on the Railway Safety Act, technical standard, etc. and in particular, creating safety organization and structure, and institutional frameworks, and the expansion of budget and manpower is urgently needed. In addition, railway safety program focusing on the operational safety of railway operation should be rearranged.

(2) Establishment of Railway Accident Investigation Council

 Railway accidents have been investigated by railway operator(KNR). From now on, however, independent railway accident investigation council should be established with the power of objective investigation to railway accident. Also, it requires new concepts for the cooperative system relating to the railway accident investigation after railway restructuring, and complementation of intervention and monitoring function for resolving disputes.

(3) Building the organic cooperative system among the concerned parties to secure the railway safety

- It requires an organization for the national safety management dealing with planning and execution of railway safety policy, safety audit and control, accident investigation and dispute resolution, etc. in the Ministry of Construction and Transportation (MOCT).
- It requires a specialized organization for dispute resolution or intervention, which takes charge of role allocation among the concerned parties, works adjustment, supervision of safety activities and compliance with safety criteria, settlement of responsibility-related dispute in case of an accident.

(4) Development of Publicity Campaigns and Guiding Activities for the Prevention of Railway Accident

- It is required to enhance the publicity campaigns and guiding activities for the prevention of railway accident, and for the purpose of these, installation of safety signs (dangerous level crossing, square of train station, railway over bridge) should be expanded and guiding activities (TV, newspapers etc.) and safety education (visiting education etc.) for children should be actively performed.

- In addition, in order to strengthen the safety management of vulnerable points such as the area where track trespassing occurs frequently, it is required to install or maintain the barriers and the warning signs, and request a municipality in question to build a pathway like overpass, etc.

(5) Construction of Railway Safety Performance Test Facilities and Settlement of Quality Accreditation System

 Railway safety performance test facilities which will perform the integrated safety performance test for conventional, metropolitan, and high-speed rail, is under construction in Korea Railroad Research Institute (KRRI) to secure the operation safety of railway and verify the safety of rolling stocks.
 And quality accreditation system will be introduced which verifies the safety appropriateness of railway equipment and items, and strictly limits the service or the use of them without the quality certification of the national accreditation laboratory.

4.2 Changes of Railway Safety Management System

Table 4. Railway Safety Management System after Railway Restructuring 

	
	MOCT
	Railway Accident Investigation Council
	Operating Company
	Public Corporation for Infrastructure

	Organization
	Railway Safety Division
	Council of MOCT
	Operating Company
	Public Corporation

	Basic duties
	·Planning the Safety Policy

·Enacting and   amending  the Railway Safety Act

·making safety criteria

·supervising the  compliance with railway safety obligation

·intervening dispute and liability for an accident
	·Investigating major accident

·proposing the new safety regulation
	·bearing the responsibility of railway operation

·preparing and executing the safety program corresponding to safety criteria
	·bearing the responsibility of construction and improvement of railway infrastructure

·preparing and executing the safety program corresponding to safety criteria

	Safety-related organization
	Safety division

(New organization)
	Subdivision of policy. technique, and accident investigation
	Office of safety arrangements

(tentatively named)
	Office of safety arrangements

(tentatively named)

	Budget and facilities relating to the safety
	Allocate budget, and human resources according to the safety performance
	recommends on the budget the and facilities for improvement of  safety
	execute budget and manage the facilities relating to the operation
	executes budget and manages the facilities relating to the construction and its improvement


In accordance with the safety management of Korean railway restructuring, public corporation for infrastructure will have the responsibility and the right for the maintenance of infrastructure and railway operating company will be commissioned with maintenance works relating to railway operation from public corporation for infrastructure. Table 4 shows organizations and their functions among safety management parties after railway restructuring.

5. The Present of Enactment of Railway Safety Act

5.1 The existing Act and Regulation related to railway safety in Korea

 The existing enactment related to railway safety is made up of Railway Act and relating regulations, Metropolitan Railway Act and relating regulations, and KNR's own regulation as follow.
(1) Railway Act  (7 Chapters and 97 Articles)

- Regulation on the protection of railway: deals with proximity of right of way according to the Article 76 of Railway Act, specifies an obstructing act within the railway protection area.

- Construction rule of national railway: specifies the railway construction and its relating formation of devices on board according to the Article 3 of Railway Act.
- Operation rule of national railway: specifies the infrastructure such as rolling stock, track, etc. and driving and operation which is commissioned by Railway Act.

- Crossings Improvement Promotion Act/Enforcement Ordinance

(2) Metropolitan Railway Act/Enforcement Ordinance 

- Operation rule of metropolitan railway, construction rule of metropolitan railway, rules on the management of metropolitan railway rolling stock

- Rules on the safety criteria of metropolitan railway rolling stock

(3) KNR's own regulations
- Regulation on safety management of KNR
- Regulation on accident reporting and aftermath management 
- Regulation on safety management for the prevention of railway accident

- Regulation on the reporting of railway operation accident or incident

- Regulation on management of railway disaster and railway safe operating regulation in case of threaten of railway disaster or significant weather.

5.2 Main Contents in the Draft on Railway Safety Act
 As above, since Acts and regulations in Korea related to railway safety are decentralized, it is urgently required to improve and consolidate the legal system and regulation based on the Railway Safety Act in accordance with the restructuring of railway industry as the national duty.   

 "Railway Safety Act" should aim at the securing safety and the realization of improved convenience based on the severity of danger and the influence upon the society taking account into technical feasibility and economical efficiency.

(1) Enactment Directions

- create safety management organization at the national level: creates a dedicated safety organization which covers planning and execution of railway transportation safety policy, safety audit and control, accident investigation and dispute resolution, etc.

- allocate the safety roles and define the safety works in accordance with the separation into infrastructure and operation.

- approve railway company and evaluates safety performance by the safety regulation and technical criteria.

- perform the periodic safety evaluation and safety audit based on the risk management procedures.

- Establish accident investigation system which has independency and professionality, and maintains the information.

- Apply a punishment on disobedience to safety regulation (as a final measures)

(2) Main Contents

 ( Chapter 1. General
  Article 1 Purpose

  Article 2 Definition

  Article 3 Scope

  Article 4 Relation with other Acts and agreements

  Article 5 Establishing the goal of railway safety

  Article 6 Establishing the comprehensive railway safety plan

  Article 7 Finances and financial actions

  Article 8 Organization for safety management

  Article 9 Operation of safety council

  Article 10 Qualification of railway safety manager and railway safety technician

  Article 11 Installation and maintenance of the safety equipment for railway operation

  Article 12 Principle regulation for railway operation

  Article 13 Management of railway accident aftermath

 ( Chapter 2. Articles related to railway safety management system

  Article 14 Establishment of railway safety management system

  Article 15 Establishment of the organization for railway accident investigation

  Article 16 Organization for railway dispute resolution

  Article 17 Quality accreditation system for railway items

  Article 18 Safety audit

  Article 19 Informatization of safety management and establishment of cooperative system
 ( Chapter 3. Safety criteria and performance criteria of railway transportation

  Article 20 Operation condition for railway safety

  Article 21 Safety compatibility of rolling stocks, facility and signal

  Article 22 Safety criteria and performance criteria of rolling stock

  Article 23 Safety criteria of facility

  Article 24 Safety criteria of signal

  Article 25 Work safety regulation

 ( Chapter 4. Technical development and the nurture of experts

  Article 26 Technical development

  Article 27 The nurture of experts and specialized research institute

  Article 28 Public relation and diffusion of railway safety information

  Article 29 Financial assistance

  Article 30 Transfer of rights etc.

 ( Addenda

5.3 Creating the Dedicated Organization for Railway Accident Investigation and Operation Plan

(1) Establishing plan of railway accident investigation council

 ( Establishing in MOCT (Railway accident investigation council): As a more realistic alternative, the most in-depth and practical accident investigation integrating air and railway is available.
 ( Establishing outside MOCT: Being under immediate control of Prime Minister or being a independent council, free investigation, independency and objectivity can be secured, however it is hard to integrate every modes of transportation.
 ( Establishing as a Presidential Commission: It is the most long-term alternative which should be promoted in association with the other accident investigation councils.
(2) Operation plan of railway accident investigation council

 ( Framework: propose Railway Safety Act which enables railway accident investigation council to be established in MOCT in order to identify the cause of railway accident and prevent it.
 ( Function

 - Investigation of railway accident, and preparation and decision of railway accident investigation report

 - R/D on railway accident investigation and recommendation or suggestion to the measures for the prevention of accident

  - Resolution of railway accident dispute
 ( Operation

 - Council consists of 7 members and has 4 teams.

 - Technical team: develops the railway safety criteria and standard and take the charge of legal approving procedures.

 - Policy team: evaluates the safety program of operation company and public corporation for infrastructure, makes safety regulation, and sets the direction of railway accident investigation council.

 - Accident investigation team(field investigators): takes the charge of accident investigation and prepare the report, and they advice the safety manager of public corporation for infrastructure.
 - Administration team: takes the charge of the administrative works of railway accident investigation council.

5.4 Creating policy of railway safety regulation and safety standard

  Railway safety regulation should be applied to all the facilities related to railway by the every stage of their construction, operation, maintenance and decomposition, and it makes the safety criteria required to safety examination or safety inspection.

  In the matter of preparing a railway safety regulation, safety criteria for rolling stock, facilities, electricity, signal, station, platform, crossing, and the criteria for accident management should be systematically created in order to interact each other to reflect the safety concerns and the integrative feature of railway.
  Government should designate and foster a specialized railway safety research institute which continuously promotes the safety development such as establishment of its own technical criteria and enhancement of safety research for the improvement of safety examination or safety inspection, and performs systematic technical support.
5.5 Establishment Plan of Railway Safety Improvement Program

(1) Safety management based on the system hazard analysis or the risk evaluation

 In case of taking account of certain changes on the railway system, every hazard, which can be the cause of potential accident must be identified, and the details of that changes shall be maintained during its life cycle which is from the stage of introduction to that of decomposition. That is, systematic safety management program divided into six stages of design/construction, installation/commissioning, operation/maintenance, monitoring/decommissioning and disposal.

(2) Approval examination for an operation and safety examination on the railway system

 Approval examination for an operation includes the examination and the evaluation on the simulated accident under operation and the coping ability in case of emergency as well as the compatibility of facility and structure, the design safety of system and device, and the environmental impact.

 Safety examination shall be seperated into the approval examination for an operation on a new facility or equipment, and the approval examination for a change on a existed facility or equipment.
6. Conclusion
 Railway transportation in Korea is changing rapidly in accordance with the restructuring based on the vertical separation into infrastructure and operation, and the advent of the high-speed railway after the opening-up of KTX.
 Under these great changes, safety must have the first priority, and the function of management and supervision on railway safety will be left to the government’s responsibility;

- Dividing the responsibility and the role of railway safety management system and removing the insecure factors derived from the private company which prioritize the profitability are the key factors to maintain and develop the safety of railway after restructuring.

- The national railway safety management system mainly based on the Railway Safety Act should be prepared carefully, and as the national function to secure the railway safety, the legal and institutional frameworks should be created urgently, which are required to advance control, post management, and economical and technical assistance.
- Though the investment on safety doesn’t bring a outcome in short-term, systematic and efficient preceding investment can save enormous social and economical loss in case of accident. Therefore, it requires the establishment of safety management program, which traces the cause of accident and evaluates the integrated safety performance, continuous promotion of the policy and expansion of investment.
 Finally, in order to increase the fundamental competitiveness of Korean railway, it is progressed to make every effort on the improvement of railway safety regulation, clarification and allocation of the role and responsibility among the concerned parties, enactment of Railway Safety Act, safety regulation and technical criteria, and systematic consolidation of railway safety management and accident corresponding system, etc.
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