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1- Overview of Korea Railway: -

KOREAN NATIONAL &S ¥Y,Y dghs YA/4/VAG9 & (LS 8 aaa 4l bl ) -)
2 -1964 RAILROAD ESTABLISHED .
CAsS el Byl 55 (e e (A

3 — JAN. - 2004 KOREA RAILROAD NETWORK AUTHORITY
ESTABLISHED (Dividing into operation and infrastructure).

4 — April - 2004 KTX Opened (Seoul — bus an, yongsan — Mokpo)
Construction phase one completed .

5 — Nov. — 2010 phase two completed.



Evolution of KORAIL

Operation speed — Max 20k.m/h 300k.m/h -330
speed km/h

Operation track 32.2 km 3240.5 km

No of station 7 640

No of trains/ daily — 4 2780 — 338m

Length of on train set

No of employees 119 21255

No. of lines 75

Length of track 7980 km

DOUBLE TRACK (% ) 1463 KM (43.2%)

ELECTRIFICATION (%)

1880.1 (55.6%)




1 - Management system of Korall
2 - Status and outlook of Asian Railways: -
g ) Agaaal) L cilad gil) g Adlad)
The Asian railway network:-
The Asian share of the world railway network is:-
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The Asian railway network:-

aS (1 222.293)

aS (226.605 )

as (1.115.205)

the world railway network




The Asian railways has at least (9) different gauges.

GAUGES PERCENTAGE
Broad gauge (more than 1435 mm). %67
narrow gauge (less than 1435 mm) 34%
standard gauge (1435 mm) 16%
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Density of railway network
- dgaaal) dud) A Adlis

1 — Passenger Transport. More than 94% of the total passenger transportation
work is produced in the five countries. (China, India, Japan, Russia, Korea
south, Pakistan).

2 — Freight Transport. Close to 85% of the total freight transportation work (ton-
km in Asia is produced in china and Russia) .



for transport development in Asia and the pacific:-
-1 el Tl g Luadd Allaia b JAI) gl

To work towards an: - |
- o il Jal (e Janll

1 - International gl
2 — Integrated JalSia
3 — Intermodal Jail gl daniall

Transport and logistics system for Asia and the pacific
(gl Jasaall g L Aty oll) claadld) g JAIY AU



3 -Management improvement system: - (pewad il alki

Objectives:- ((<alay)

To learn how to conduct team project:
-1 dand) (51 8 Asa g A 4D aal

Gdail) Tl agd

(alrdl) o daildl) ASiall) PBL 4

By understanding methods to apply.
PBL (Problem Based Learning) approach.
PMP (Project management Professional) method.
(g plial) 303)) PMP @ sl

(agal)

Assignment :-
To carry out team projects with team members Team project ?

g il Gt Gl eliac] ga Gl o L 2l



Temporary endeavor to create unique outputs -
e 58 O By 8 il o s LAY ABga asal)

Successful output comes from active participation of each team members with

creative ideas.
deiay) <Y aa g dll plac gt Adaddl) 48 jLddl e b zladll ) A

1 — 1st step —
Team building ).
(@Al sbme] slanl g ¢ B 8ll i) SN ) JIA (e (G 8 6l

Thinking about problems (Brainstorming, Discussion, SWOT analysis
etc.).
(A L Jalad pas ¢ AdBlia ¢ AA) dhas ) DA (e AdSdally pasdil)

2nd Diagnhose the causes.
(el e Cadgll ) Alall apiis
Solutions & Action plans.
] (d.uj\ A.\s.\ﬂ_‘\a_\f\u}.nsﬂ\ Q\g\ﬁ}[\)d&d\kﬁjd#\



PBL & PMP in Team Project Process

Problem-Based Learning Process




Corporate and Programme Management (Control)

T T 1T 1T 1

Project

Mandate —» Directing a Project (DP)
F 3 3 ] F
h 4
s Managing
o Stage
: Initiating a Boundaries
Starting up Project (IP) (SB)
a Project 3 X ry 7 X
(SU) Control of a Closing a
+ Stage (CS) Project (CP)
F 3
r
Managing
Product
Delivery (MP)
o

Planning (PL)




Develop Project Management Plan - The purpose of it is to synthesize
other planning documents

To make the detailed plan ,you are recommended to draw up the following
requirements of planning phase .Project Management Plan Scope Time , Cost
,Quality ,Human Resource ,Communication Risk Procurement

33 gall 31y Aol & 5 piie Jasladdl) Als ja (e ALY Gl pa o Gl ealy Aliada ddad Jasl
Define Scope:

The purpose of it is to determine how big project you carry out according
to the results of the requirements
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. What Is System Safety
LAM\ e\.ﬁl R La

Definitions : - iy =il

System Safety :- The application of engineering and management
principles, criteria, and techniques to optimize all aspects of safety within
the constraints of operational effectiveness, time, and cost throughout all
phases of the system life cycle.

L) (il g aen Gl LS5 yulaea g 5 10Y) 5 Atig) (solae Gakai 8 -r Addld) Al




Safety-Freedom from danger:-
JdadY) e glAd) - Al

System - A Composite of People, Procedures, and Equipment/Facilities
Which Are Integrated to Perform a Specific Operational Task or Function
Within a Specific Environment.

What Is System Safety?

Sllaall il s iy pul el e bl 50Y Al i) S se Al =1 el rzjg_é.d
Adiad ) Agaliil) Al bl yiad e Caling 1aa 5 [V] Al alaill e alasiuly L Dlal) Jal guall (G
Ll ol gl sl dagi ol Al Jidad el e L) Gla g i Sland g Ja gy e 3 ) e
Dbl Jalat s il sean da 58 Ladie il o1 930 ALS L) 8 dhe pUa 2Dl asgda [Y] alal
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saal s aHazop" " [V] @i sY Lliall sl & 5 pudiall 5l el jall g alaill sl 5 ) 50 elail aaan & halall 5,10
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- Any real or potential condition that can cause injury or death, or

damage to or loss of equipment or property
A hazard is any source of potential damage, harm or adverse health effects

on something or someone under certain conditions at work.

Ji&aig@ﬂ\)ﬂ‘jiﬁ&j\ji%“ﬁ‘é%d&sﬁ@M\bﬁd\d@gigﬁﬁa#@i
Bl dpacal) LY o) udal) ddaiaad) ) U jlas gl Ao 1pbd gl Crlanal) i culSliaal) o) asd
el lSa B A Ja g i Le gadd gl e g o

- An expression of the possibility of a mishap in terms of

hazard severity and hazard probability .
oAl Jladal g pladlf Bad dua pe didla dga g Jladal e el - ¢ jlalds

Is the chance or probability that a person will be harmed or
experience an adverse health effect if exposed to a hazard.

Blaal) i Al aal (s o) s (et L g el o Jlaial gl da @ ga adll
JMMJGJSM\MM



- An Unforeseen Event or Occurrence Which Does Not Result in
Injury or Property Damage.

L clstiaal) A ) pual ol clilba) o A Y A ) Sl o) aBgia e diaa - Eaalal)

- An unforeseen event or occurrence this results in an injury or
property damage.

clStiaal) gl dbaY) il (o S 138 Eigaa o) dadgla S dida - Gualal)

eU:':S alis
People: -
Discuss Human Factors Such As Ergonomics, Training, Personal Work
History, Medical Conditions, and Individual Differences in Processing
Information, Perceptions and Reactions That May Contribute to an
Accident/Incident.

é}ﬂ\gc@hdjﬁjc&ﬂ\‘f&\@Jﬁl\cc*uﬂu (Jand) Ay Sia Ay pdad) Jal gad) (E8L
s [ dala A agd o S AN Jadl) 39359 <l gaaiill g il glaall Apllaa & 433 0



The Actual or Perceived Interrelationship of a Person with Hardware, Software,
Environment, Self, And/or Other Persons as a Potential Causal Element in an
Accident.

s Al g i) ol gal sl 13 el e padid Cp Adalgiall A ) jlay o adll oyl il
Coala Al Gl jeaiaS" o AT (aladl

Assume risk or sl Jhladl Jeas

«Implement corrective action:-  Asasaal Gilel b aLdlle
Eliminate: - e sl

*Control :-

Elements Of A System :-
raLE.v' g/ﬂﬁp



PEOPLE :-

*Passengers : - G bl
*Operators :- O stadiall
*Maintenance : ailuall
«Controllers : - O sl yall
*Security : - a) all g oY)
PROCEDURES :-
*Operational : - Jaall ala
«Maintenance : - ailual
Emergency : - cs ) shll Vs
Daily Checklists : - (el aisl)
*Operator Training :- <l Jada
Retraining : - il sale

EQUIPMENT AND FACILITIES :-

Train : - Jadll
«Station : - adasall
*Maintenance :- luall
Facilities : - Janl) (38) ya
‘Power Generator -  bS s

*Third Rall : - AN aSul) Jas



ENVIRONMENT :-

*Ventilation :- 4y sgil) allas
*Train A/C : - CaSa lad
Station Heat and A/C :- 488 4y ) ja adasa
Air Filtering :- ¢ ga ;O

System Security and The System Life Cycle :-

Planning :-  —
Design :- araaill
Construction :- s Lial)
Operation :- Jaaaidl)

Disposal.:- (e palidl)



Safety Attitudes (cont.) -1 Aadled) Cilalad)

How is safety perceived?

: : faadlull agdt as
*Direct Sensory Experience C ) ] :fm ,,““
*Knowledge of Incidents R R

U_m\j;l\ ‘\BJALAS\ .

*Actual Safety Performance (Statistics)

*Reported Experience of Others
Methods to control perceived safety

*Design to eliminate the hazard

Control the hazard

*Public information

(sban¥) daladll LDl o1af o
A i G K3 e
Ll agd (3o e 8 sl
)L';S\ GSL ¢laall M .
Dbl b aSaill o

el e glaalle



How Do We Measure Safety?

Reactive Approach e Jadll 3, vs. Proactive Approach : -

il 5
_ o . ' lIncident Investigation :-
Accident Investigation : calally gaal) Eaal all 8 gadai)
Number of Accidents ; &l aall sae Number of hazards identified : -
layaas &8 Al jlalaall dae
Accident Rate ; &3 sl Jass Number of committee meetings and reviews :-
Fines / DlSCIp'lne Glla) 44lss il ye Training program - : Lﬁ.{)ﬂ\ G‘“t’)'.‘n

Injury Cost :-
Number of Inspections, audits :-

Caadail) g fndll) llee dae
Recognition programs :-
J.DS.\M GA\J—)



”

Axalia
* *Monitor for effectiveness: -

*Monitor for unexpected hazards: -

Alladll ) yo o
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Design for elimination or control of hazards
}M\&aw\ji ;L.AAM d}iu.oe.m...a.\
Demonstrate that hazards are not present and safeguards are therefore not
necessary.
cﬂjﬂ:\_ajj}.ag_\u:ﬂuhw\jadﬁyﬁ JLE;:)” u\ L_LL\:\
Demonstrate that design and safeguards are adequate.
AlS Clilaiall 5 aranaill o G
Demonstrate compliance with mandatory requirements.

Al Y calllaiall JEY) el

Identify defects which must be corrected
gl O g Al gl ypaas

Determine validity of adverse field reports or complaints.

ool g Al Ailad) &l Aaa aad



Human Resources Development system:-

S A ) 3 ) pall Al AU
Mission: - A Green Network that will create an abundant life

FEPEPNE SPIPEy en

By preserving the Earth that is precious foundation of human life
And building the Railway Renaissance network which crosses each continent.

JS e G " 4 jeandl dpagaad) SN A0S o Uy s Al Ay i) slal) Gulad oo ) (Y e Bliadl
)l e 38

Vision:- “The World’s BEST Korean Railroad”
_ell.dg Juadl) 4 oSl Agaaad) SIS

.That can be favored by people By providing the people with convenient and
comfortable railway service.

Aspaall A o Aag je 5 daide JB Aedd 68 o Jani LedW 5 el J (e Aliata () 685 Cuny

To build training system based on capability development to.
u“‘st‘wujgu-‘;?iﬁ‘r‘ﬁJm‘?w"m



Development to foster rail leader sand core staff
dgayand) ) Jlaa B BaLAN Gy shaly i35 Jal cre dpal

To establish Advanced training infrastructure
o) At it Ay gl

Overview of HRDI :- 4alad) 3 il
Transition of work - based training toward competency- Based training.

peldsll Jo Allal) cuail) gad Jaal) Ao afl8l) cupaill ohe JWEINY)
Customized training by reflecting the needs of trainees.

L Ol dala (s Gilhl) dala e 9S5O g Gl
Increase in cyber and international training programs

A 5all 5 atila slaall A H3ll el ) (A 3a 5

3



Professional Training :-

c#aju\uﬁ_}.ﬁsj\uﬁsk).d\ wjﬁeg&(@b)@ﬁ&mgug\)ﬁd\:ﬁhz\m;)j - %Jﬂ‘géd\ﬁ&y‘

Competency Training :-

-1 dplasl)
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Conclusion

Human Factor as Asset, not as Cost. ::
AR Cun Cra Gl 9 8988 g pwia Jalad)

Highly-skilled Knowledge Worker with state-of-the-art Technology
Al Lia of 93N aaa) aa dallad) <l jlgall (g 93 43 mal) Jule

Economy of Scale rendering AC curve downs lope
Concentrated Effect of HRDI

A ) 30 gall iy Aigh Ao S ae L sk iy < jlgall dgali 8 Sl e 3 a)






Railway culture -No limit for the safety :-
*It is beyond any doubt that technologies can help railways companies, as well as
whichever stakeholders, to ensure safe railways operation's long as they are used in
a suitable way;
*but safety is not just an issue only depending upon signaling devices or
technologies, even though the latter play an essential role in railway operation;
swithout a reliable organization and a sheer system of rules, technology itself cannot
meet those requirements in terms of increasing competitiveness, safely operating
notwithstanding;
stherefore, we should get a “railway culture" that may lead our choices and decisions
so that we can cope with such problems in the most comprehensive way in order to
make possible to increase the dynamism of the rail sector.
Ol A Y naal) dsul) b dadlad) 48U
daladl Clasal gl oo Szl dgaaall GSW iS58 aclus ol (Say Sl o &8 Gl el 6l (53 Cpas
¢dlic 4y yhay Lgaladin AT Lalla operations 4yaall ESul) 4adln Glaal
a1 o (e et Sl e ccilin ol SN 5l 5 L) 3 jeal e Jad lalaie ) Al 3 jae Canal ADoKl e
cAonaall G dlae 8 Lalad 1) 53 caal
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Transportation Plan :- dﬁ-ﬁ\ A3a2
Goal aagll

Dynamic reaction to the demand fluctuation :
Improved management with revenue increase
Optimized use of resource
Reduced time for setting up transportation plan

-+ allal) gle..ﬁ u.‘& Jadl) 34 Z\ﬁS.AUgJ
ol W 3al ) (Je (Saiy 3 50aY) s
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sl 30l U Clagind 5 JAilI Adad (58a3 8 ae Loy G5l i



Effects & iy
Integrated operational plan for High Speed Rail and
existing line

Dynamic operation as to demand fluctuation

Efficient operational plan by simulation technique

Minimized errors through automatic constraint check

Sall Lall s ddled) de jull aldSia) dladal ddaal)
Ll s e adiad Jaal) 4t
BSlaall At (4 o e Aubiadill Adadl) aullaed
o ASaila g1 4l el JYA (e eadY) (e i)



Operations Management Sillazd) 5 09

Promptly react to the changes in Operations Plan (Train,
Rolling Stock, Crew)

Make sure of the operational safety by systematically
managing the rolling stock parts’ records

(adlall ¢ 4S aial) clamal) ¢ UaB) cililant) Aol L8 ) el ey pud) Alaia)

Cilaral) £ Y aliile JSay CBlaad) 3 1a) DA (e Abadil) Aadlad) e aSU
L 4AS jalall



Management Information System

%J\J‘g\ Gila glnall 31.23
Effects

Providing the strategic decision making data
Reduce the time to produce formal/informal reports
Improve the user’s analyzing capability thru multi-
dimensional analysis by analyzing tool Various Reports

- on Y il g lial Ll

Bt SIS (A (he add%al) B )38 (s
CAaliaad) el Jalas slal Ao gy ey Jalas slal el Calisa Julas
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Introduction of Facility Maintenance

1. Purpose

Maintenance and improvement of track , infrastructure and building to
transport passenger and freight safely

-Maintenance and improvement work for track, structure and building
-To manage and modernize equipment for track maintenance

-Safety inspection and disaster prevention of track, structure and
building

-To carry out consignment works

Sy il g QIS Jaal el g Aiaill Apiall g ¢ lusall Gpaen g il
el g aiiy «JSaell Jarll (i g Ailua

el Zbal e U landll Cani s 3 030

Dbl el s ¢ JSagdh (e Gl 58I (e A8 1 5 (iail] daDludl

ol Jueely oLl



Maintenance personnel Status

*Existing Line :- -1 el Bl
— Facility Offices: 4-5 field groups, 28.5persons per
53.4km(capacity)

— Field Group Offices : 6persons per 11~12km(capacity)
* High Speed Railway Line
— Facility Offices : 47 ~48km , 55 persons (outside order)

c FagS oY ef Al (e Gl g Ladd YACO aadie g le gana 0 - £1 Jaad) annadi -
LAY ~ )Y il 8 GalaE T de genall plaall il

Cdaalledl de pall aaall A dad e
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Status of Track Sl s g

Rail : 7.890km Sl uaald) <) bad

Main Line 5,637 k.m (e ) Jadl)

side Line 2,253 k.m dosilad) Ja glaily



| - Juapand) dISul) Ja gha
Railroad crossing = sha s

First class railroad crossing : crossing gate, level crossing alarm and
traffic safety guideboard are installed, with 24 hour crossing gate or
crossing guide workers

«Second class railroad crossing : level crossing alarm, traffic safety
guideboard

*Third class railroad crossing : traffic safety guideboard

1 A g b LAl 5 ¢ A 3 jgal 5 ¢ amall 4 g Cundli Ty -1 (A gV s ol (e paall AL bas e
1.338 laie 5 s Al g Jlae 5 delu Y6 ylae o ¢ daili )l Ly el

lasae 5 4l ) <l L3l g A s ol JLE) 5 1 3 jeal - Al daal) duaaall A b g o
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Track improvement :

transformed continuous welded rail and weight, & track material change «
Re-setting up continuous welded raile

Rail welding, rail grinding Machinery work of first, second class
track shape maintenance=

- Jw\ C),'M.AAS

el 4a galall Gnaad) clKul) (L) sale) o

Al s (Y daal) (e Jeadl gada Ganaall SIS 5 cpanaal) SIS Gl
AL ) Alua =

= daily work system

* Reqgular worker : general track maintenance, inspection, supervision of
track construction

* Irregular worker : track maintenance (support)

(e sane o Jlall sl 2 ) e sal) Jaall s
Sl il e GaEY) g el 5 ¢ saaall Taalll dalad) Dlall ¢ cpuitall Jled

(pedl)) losal) Ailpal ¢ el yuall Jlaal) o



Constitution of maintenance

*Regular worker : rail maintenance planning, track circuit and inspection,
accomplishment of managing and supervising work

Al Glaal ol
Essential duty :-

- maintenance planning, budget investment and execution
- track inspection - analysis and data management
- track inspection and data management
- track circuit, walking round
Al el 285 jlatinYl 5 Jasdaddl) Alpa
Ll 3l Jadas « el e
Ll 3l 5 sl Lol
AJP L;““‘“jb 4'6)3\.3]\ JL.AAM



| | Ll ) Al
essential track maintenance ) )

- equipment work Jarll Gilaza
-turnout maintenance Llua JLEY) -
-maintenance of expansion joint A Jaal 8 Aloa
- others (weeding etc.) (... cudaill) o A -

- Energy saving

* Low environmental effect

« Use of electricity (if electric car)

* High safety and low accident

* High time punctuality and no traffic jam (98%
punctuality rate in 5 minute in KTX)
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L ow acceleration and deceleration

Because of low friction between rail and wheels

-In case of high speed railway
Okm/h —200km/h 5km(160sec)
Okm/h —300km/h 20km(365sec)
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Okm/h —200km/h 5km(160sec)
Okm/h —300km/h 20km(365sec



Much longer emergency stop length than car

Car : 100km/h — 100m is required

Railway : 100km/h — about 800m Is required
High-speed railway : 300km/h — 6,500m(165sec)
Emergency stop : 3,400m(85sec)

Railway Weakness
Restriction of alignment (line planning

High construction and operating & maintenance cost



High construction and operating & maintenance cost
*Rail construction cost per km in Korea
(unit: 200mil. Won/km, $8900/km, year 2009)



High Speed Railroad in the world and Investment

Some Technical Requirements in HSR

«Standard Gauge : 1435mm

Minimum Radius : 5000 —7000 m for 300 km/h
Gradient : below 15 %o, exceptional short curve 35%o
Vertical Curve : more than 25,000 m

Max Cant : 180mm

Max Cant Deficiency : 110 mm

Maximum axle load : below 18t

*Restriction Boundary of Building : 4.2m(w), 6.45m(h)
*Rail : 60kg/m, PC Sleeper

*Depth of Ballast : more than 350mm, Con’'c250mm



Some Technical Requirements in HSR
Electric power supply at 25 kV, AC

*High installed power, between 8 and 10 MW
*Very high power/weight, about 20 kW/t

*On board signaling and telecommunication
equipments

*“High Speed” runs at least 200 km/h in Korea,
generally 250km/h in the world.



Speedup of Existing Lines

*Design speed of conventional line, 80-150 km/h, causes loss
of competiveness to highway whose design speed is 120
km/h

*Considering GDP growth, outdoor life, and time value, design
speed of main trunk lines should be raised 180-230 km/h
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Consideration 1

« Safety fence in intermediate station

« Straight line, continuous welded rall

* Distance between tracks : 2 4.3m
*Tunnel cross section : 273 m2

 Fixed switch — Nose movable switch
« 60kg rail, PC concrete
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Safe Zone
(CHX Z7H)
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Consideration 2

Protection <Signal : Automatic Train Stop — Automatic Train
(ERTMS levell)
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Consideration 3

» Speed limit of decline, switch, curve, station should be up graded
* Distance between stations : 10-20 km

* New Train Diagram

« Candi date line: Gyeong - chunline

- Dec. 2010 : 120 km/h operation

- Dec. 2011 : 180 km/h operation

(design speed before : 150km/h)
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Railway Structure Classification







Ballast Track

*Cheap cost

*Easy to maintain as normal condition

*Excellent elasticity and comfort

*If derailed and make deformation in track, easy to restore
Limited work time in urban busy area

*Need freqguent maintenance from degradation, broken
ballast

*Dust and noise during track work




Concrete Track

*Good to maintain track shape and high speed

Low maintenance cost and high buckling resistance
*High construction cost and noise

*If derailed and make deformation in track, difficult to
restore




CWR(Continuous Welded Rail)

It gives at least 30% longer rall life

oIt cuts on-track maintenance costs by about half

It reduces the number of rail breaks and eliminates
the potentially dangerous bolt-hole star crack
fracture.

It gives a better-quality ride

oIt permits higher speeds

*It reduces the noise of railways for the line side
Inhabitants
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