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Abstract

The Korean government, as of last year, is attempting to introduce a competitive system in the rail-market.
However there are some pertinent issues which need to be addressed in order to select the best possible
organization for optimum railway traffic control. As there are no standard guidelines in selecting an agency,
objective evaluation factors need to be properly applied to ensure the best possible decision is made. Through
literature review and various interviews with experts, appropriate criteria were selected to evaluate the suitability of
each potential operator. As generally mentioned, both safety and efficiency play vital roles in the selection process
but in addition, there are other factors such as security and fairness, which also need to be considered. The
individual weight of these factors were calculated by the AHP, in which three groups of experts were interviewed
to acquire their expertise. According to the results, as a potential operator, the score of a railway operating
company and the management cooperation of railway is 2.75 and 3.85, respectively. In the future, in preparation
towards becoming a competitive rail-market, this research is expected to assist in choosing the best party to
control the rail traffic system.
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Table 1. Evaluation factors corresponding to tasks of central
traffic control system
Classification Task

Eval. Factor

Tasks of * Tasks for operating regular/ irregular  Efficiency
Central trains

Traffic + Operation of centralized traffic ~ Safety
Control control devices

System * Tasks for managing interconnection-  Efficiency

operation of high speed and

conventional line

* Tasks for control and discussion  Safety

of constructing train operation line

* Tasks for inspecting safety facilities  Safety

of high speed line and signal

devices

* Tasks for general affairs, human

resources affairs

* Other tasks for operating trains of  Safety

high speed line and conventional

line

* Restoration of irregularities such  Safety,

as accidents, disaster etc. Efficiency

* Tasks related to electricity, com-  Safety,

munication, signal etc. Security
Source: Korea Railroad Corporation(2013)

Fairness

CEO

|
Transport & Control Office
I—
Traffic Control Dept

Overall Control Office

L
KOREA RAILROAD

Train Planning Dept

(Consignment)

Rairoad Traffic Confrol Center
(in Guro, Main Coltrol)

Center Director

Feld Local Control

Regular Local Handle

Senior Confroller il Cccasional Local Handle

Controller

Regular Operation Handle

(Inner Station)

Source: Ministry of Land, Transport and Maritime Affairs(2007)
Figure 1. Train traffic control structure of KORAIL
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Operation Type

Structure

Nations(Operation Company)

Type 1
(Railway operation Company)

* Karea (KORAI]
|

Railroad Operator
H
Railroad Traffic Control

Type 1
(Railway Facility Managing Company)

Government

Facilities Administrator

United Kingdom (Network Rail)
France (DCF)

Railroad Operator

Type I
(Independent Company
or Central government)

Deuch (DB Netze Track)
Italy (RFI)

Facilities Administrator
:
Railroad Traffic Control

= Sweden (Government)
|

|
Railroad Operator

|
Facilities Administrator

Review of Paper, Report
and Seminar Reference
about Railroad Control

Expert in—depth interview,
Visit the Control Center
and Officials Interview

Compile of

Relation Issue, Controversy
and Media Coverage

Figure 2. Procedure of deducing evaluation factors

Set Get Professional Advice Set
Pre Evaluation Factor and Make Up for ltems Final Evaluation Factor
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Figure 3. Structure of hierarchy for AHP survey

Table 3. Respondent category of AHP survey

Classification Facility Managing Organization Operating Organization Railway Experts
Affiliation Korea Rail Network Authority Korea Railway Corporation Academic/
Industrial Circle etc.
Number of 8 8 8
respondent
Sex  male 7 6 8
female 1 2 0
Field Transportation planning Transport adjustment Infrastructure, Railroad plan,
Railroad Safety
Career 1~2 years 3~4 years Over 5 years 1~2 years 3~4 years Over 5 years 1~2 years 3~4 years Over 5 years
2 5 1 3 4 1 3 2 3
Table 4, Results summary of AHP analysis (level 1)
Classification Railway Facilities Administrator Railway Operator Railway Experts Avg.
Safety 60.35% 68.22% 63.57% 64.05%
Security 12.84% 12.89% 13.07% 12.93%
Efficiency 11.00% 11.30% 15.70% 12.67%
Fairness 15.81% 7.59% 7.66% 10.35%
Table 5. Results summary of AHP analysis (level 2)
Classification Railway Facilities Railwa .
(Level 1) (Level 2) Admi)r/ﬂstrator Operatgr Y BEEis A4
Safety Accident Prevention System 48.12% 35.02% 17.20% 33.45%
Safe Operation of Train 33.37% 43.63% 57.47% 44.82%
Emergency response ability for irregularities 18.51% 21.35% 25.33% 21.73%
Security  Security of control/operation tasks 64.00% 47.98% 34.43% 48.80%
Security of control/operation devices 36.00% 52.03% 65.57% 51.20%
Efficiency  Efficient conduct of operation task 76.00% 74.49% 76.66% 75.72%
Operation Cost of control organization 24.00% 25.51% 23.34% 24.28%
Fairness Independency of control organization 59.30% 48.84% 49.66% 52.60%
Transparency of Operation Tasks 26.04% 26.23% 27.21% 26.49%
Reliability of managing safety accident 14.66% 24.92% 23.13% 20.90%
Az} A 2 50 ovlshe o] AREHANA  AASkES ARA WE FEdgn
e Aed F RS JHF PAE Bl AExAL BV tig 71EA] AH & gl AHPEA S/Wel
£ FYsITE T3, aE7]Hd 2 FHAQ AT Expert choice comparion suite(Web-based appli-
CHEtmSstalx| M3 M43, 20144 8 331
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Table 6. Results summary of AHP analysis (level 3)

Classification Railway Facility ~ Railway Railway Avg
(Level 2) (Level 3) Manager Operator Experts :

Accident Prevention Plan related accidents and training 62.00% 47.97% 56.66% 55.54%
System Establishment of SOP and Systemicity 38.00% 52.03% 43.34% 44.46%
Safe Operation of Train  Quality of Operation/Control Tasks 54.97% 40.73% 31.04% 42.25%

Input Personnel of Operation/Control Tasks 17.31% 20.68% 26.72% 21.57%

Working condition of controller 271.72% 38.58% 42.23% 36.18%
Emergency response Establishment of security measures for work 47.98% 40.96% 38.87% 42.60%
ability for irregularities  secret of controller

Establishment of regulation countermeasure for 52.02% 59.04% 61.13% 57.40%

Personnel transfer and effectiveness
Security of Security of Control System 63.99% 48.97% 75.55% 62.84%
control/operation tasks  Security of Operation center 36.01% 51.03% 24.45% 37.16%
Security of Establishment of interface system between 34.33% 45.40% 26.33% 35.35%
control/operation devices control organization and operating company

and effectiveness

Establishment of connecting system for facility 19.93% 26.03% 24.12% 23.36%

maintenance, track allocation etc.

Stable Supply and demand 45.73% 28.57% 49.55% 41.28%

of professional controller
Efficient conduct of Participation of external specialists in the 17.52% 11.13% 22.45% 17.03%
operation task decision- making process of major operating tasks

Establishment of mediation system for the 27.59% 44.55% 35.53% 35.89%

problems between control organization and

operating company

Evaluation of fairness for regular/irregular control 21.13% 21.60% 31.77% 24.83%

tasks

Penalty in case of violating fairness in control 33.76% 22.72% 10.25% 22.24%

tasks
Operation Cost of Organizing the committee including external 45.98% 49.97% 47.20% 47.72%
control organization specialists for the settlement of accidents

Opening the results of the settlement of 54.02% 50.03% 52.80% 52.28%

accident and investigation to public
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Table 7. Scores by evaluation factors

Classification Average
Safety Railway Operator 3
Railway Facilities Administrator 3.67
Security Railway Operator 2.56
Railway Facilities Administrator 3.67
Efficiency ~ Railway Operator 2.22
Railway Facilities Administrator 422
Fairness Railway Operator 2.1
Railway Facilities Administrator 4.56
Table 8. Scores by potential operator
Classification Total Average
Safety Railway Operator 17.2935 1.9215
Railway Facilities Administrator 211365  2.3485
Security Railway Operator 29739 0.3304
Railway Facilities Administrator ~ 4.2669  0.4741
Efficiency ~ Railway Operator 2534 0.2816
Railway Facilities Administrator ~ 4.8146  0.535
Fairness Railway Operator 1.9665 0.2185

Railway Facilities Administrator ~ 4.2435  0.4715
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