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Strengthening the Safety of Track workers

Using Train Access Alert App and Management Information System
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1.1 About KORAIL

» KORAIL operates the overall railway business in Korea(105 routes, 4,127.7km) with 31,024 employees

Transportation

687 stations : 337 ordinaty stations(80 Management Stations)

- Conventional Trains . gistics
KIX 102milpax, day 11 6milpax/ day Weto2M0mkay/ & 72,000t0ns/ day

2% 60 High Speed Railway Stations

15,787 Rolling Stocks

Operating 3,385times perday p- 261 mil Passengers 7,2000tons Logistics (Sales of
6.4 billionwon perday) (As of December2021)

Business Development Rolling Stock Maintenance TrackMaintenance

(Unit: km)

Double
- Operating Distance Metro Distance
105

Distance ,, . . .
Passenger | Logistics Metro Distance Ratio Ratio

4,127.7 3,862.8 3,103.6 6439 2,882.6 69.8% 3,212.6 77.8%

X Total Rail Distance : 4,127.7km(High Speed Rail: 596.3km, Conventional Rail: 3,531.4km)
X Operating Distance : Exclude industrial tracks near the depots and others not used for passengers/logjstics
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1.2 KORAIL's Investment in Safety
* Theinvestmentis continuously increased and KORAIL spent 2trillionwon in 2022 (2.5 times compared to 2017)

[MajorinvestPlans forSafetyin2022]
25,000 (Unit; 100millionWon) ] ] N -
@ Policylmprovementand On-Site Capability Securement (1 billion won)

20,415 Promoteintemational treaties,
17.970 § Enhance self-reporting systemand publicize excellentsafety cases

19833 ~ @PRailWorkers'SafetyAbilty Empowement 21,7 bilionwon)
15,000 Supplementsafety facilities to prevent fromfallingand conduction
KOSHA Certification
10,395 Outsourcetraining session and nurture key talents by fields

10000 — 8,869 (3 Rolling StockManagement Systematization (1.957 tillionwon)
5,000 I I
0

Purchase rolling stock cars and parts, rolling stock safety diagnosis, etc.
2017 2018 2019 2020 2021 2022 ~ (®RelnforoementofRaiWwaySafefy Research (242billionwon)
H Budget on Safety 3

20,000

(@ Bxpansionand Improvement of Safety Faciities (896.1 billionwon)

Improveold facilitiesincluding stations, depots, accommodations
Improveold tracks, equipment, electricinstallation

BoosttechnologyR&D forforeign dependent parts orakingpads, reductiongear,etr)
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1.3 KORAIL's Outcome in Safety

» Railway Accidents are decreasing in 62% since 2015, maintaining a continuous decline

140
126 [RailwayAccidents]
120 = 111 78 cases(62%)are > (Train Accidents) Derailment, crashinginto somethingoreach otherof
decreasedin2021 rollingstocks
100 90 comparedto 2015
—1 80 » (CrossingAccidents) Crashingaccidentsamonga horse, human orother
o 5 \ transportationmachineryofa train orarolling stock ata railroad crossing
11 66
» (CasualtyAccidents: Traffic) Accidentsin which a person killed orinjured
60 49 48 exceptfortrain accidents
10 7 > (Casualty Accidents: Safety) Accidentsinwhich a person killed orinjured
duetoafalling, conductionin arailroad facility such as awaitingroom,
platform ortrackwithoutfire ordamagingaccidents
20
. . . I . . » (FacilityDamages) Damaging accidentsin arailroad facilitysuch as
0 bridges, tunnels, tracks and equipmentfor signaling, electricityand
'15 '16 '17 '18 '19 '20 21 communication

M TrainAccidents ™ CrossingAccidents ™ CasualtyAccidents CasualtyAccidents ~ ® FacilityDamages
(Traffic) (Safety)
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1.3 KORAIL's Outcome in Safety

*  Compared with the global safety level, Korea secures the 2" highest safety level in the world as of 2020 (based on ERA)

(Thenumberofiaitwayaccidents/Amieageof 1 million klometers)

O 0.202

"I'IIII'I" IIIIIIIIII o 0.170
/ EUROPEAN

/ UNION s o

/ AGENCY 0130

FOR RAILWAYS - 0110

0.103

68
0.059 0‘822 /&%Ro 0.059
0 ' 0,052
©70.041 sz 0044
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0022 ' 0018
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2.1 The Risk of Track Works

110.0%
* [tissafestnotto carry out track works on the operating lineswhen trains are in 99 1% 99.4%
: 100.0%
service 93.8%
. 90.0%
«  KORAIL continuouslystrives to set aside 3.5 to 4 hours as minimumworking 90.0%
hours 80.0% "
o Inadditiontothe basicworking hours, KORAIL constantly tries to provide extra cut-off 70.0%
time for preparationand cleanup for safety
60.0%
Train Passes Train Passes

M Y 50.0%

Morethan 3.5 hours 2015 2016 2017 2018 2019 2020 2021.1 2021.8 2022.1

—0— Cut-off time ratio for a single line —O— Cut-off time ratio for multiple lines

<—>§~ r§<—>

ExtraPreparation ExtraCleanup K Theratioindicatestracksectionsthatsecurecut-offhoursiwhentrainsarenotrunning) of morethan
Time BasicCut-OffWorkTime Time 3.5hours
g Wﬂﬁgmma"dmmmm“‘m%m" shortcicuitwiresand grounding 3.5t0 4 hours as minimum cut-off hours is essential for track

work safety

v" Cleanup:Removeshortcircuitwiresand temporarysignals, ransportwaste andtools, checkand canyfeeders, etc.
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2.2 Safety Measures for Track Workers

* ltisimpossible to cary outall works in a cut-offway in case of unusual
situations such as track inspection or natural disasters

KORAIL places train guards for every work on operation lines and uses the in-

house developed Train Access Alert Application

o Trainguardsare placed on both sidesto monitortrain access

o Trainguardsalertthe workerof the train access to evacuate

o Traindriverscan notice the obstacles so that safe train operationiis guaranteed

o Thetrainoperationisimmediatelystoppedifthere is any disruption
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Train Guard Track Worker Train Guard

[ The Criteria for Placing Train Guards]

Inadoubletrack, blockoneandplacetrainguardsonbothsideswhenthe otheroneisin operation
Inadoubletrack, placetrainguardson bothsideswhenbathlinesare underconstruction

Inasingletrack, placetrainguardsonbathsides

Increasetrainguardswheretrainsarefrequentiyrunningoralongcunvylines
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2.3 The Train Access Alert App

* Inaddition to the train guards, KORAIL manages the in-house developed
Train Access Alert App to check trains approaching the worksite so that
workers can evacuate intime

o TheTrainAccessAlert Appsoundsan alarmforthe workerwhen the train
approachesthe worksite within 2 to 5 km, using the location informationfrom the
GPS systemand train operationinformation fromthe CTC system

o Atthe sametime, the Navigation Systemin the locomotive wamsthe driverof the
location of the worksite based on the GPS informationfrom the App

v" TrainAccessAlertApp:itsoundsanalamthat

v Drivers NavigationSystem: ltalertsthelocationoftheworksitetotrain enablestheworkertoevacuatewhenthetrain
driverstodrivecarefully approaches
L - .

-llllll1
==
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2.4 Monitoring Work Status via MIS System

’ =
* Once the Train Access App is activated its location information e
is displayed on the “Work Status” tab in the MIS system . ~ s
88 SR R S

o The user can browse work status sorted by civil engineering l; I ™ 24 e "~ o

work/electrical work, and the upper part of the screen shows the —_— : e

location of KORAIL workers and the bottom part shows the location ik X o TN g I

of subcontractors - “ " e

TR
o When clicking the icon of the location, detailed information appears 3155 . L g
w0 . womas
39
= (KORAIL Workers) affiliates, phone numbers of the app
[ MIS - “Work Status” screen |
= (Subcontractors) names of employer and contractor, project names, phone e
numbers of the app 21 =
R el c -
. i v | i :
x -
= . ¥ "'"-‘. ﬂ ~ i
[ Detailed information of KORAIL workers | [Detailed information of subcontractors]
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2.5 Considering Enhancement of Track Workers’ Safety

* KORAIL manages multiple safety measures, but more definite o Even if using the app, it is difficult to check the work is in progress
method is needed to secure track workers’ safety at a pre-negotiated section or time

o Ifthe worker doesn’t hold or activate the app, train access alerts
are made by humans such as the stations’ radio communication or
train guards and the location cannot be found in the navigation Parallel safe ty measures b y humans
syst:)m or MIS (some workers don’t use the app due to urgent and b y the s ys tem
wor

@ The station radios the train @ The Train Access Alert App warns when the
train approaches

access to the worksite .-
information
Atrainapproachestotheworksite p X = @ The train guard warns when observing the train access
0. : » -

™

e aidamm @ Lo e

Thestationradiosthelocation ofworksitetothetraindriver
TheTrainAccessAlertAppalsowamsthelocation
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CHAPTER 3 I
Plans to Strengthen Work Monitoring Using the Train Access Alert App and the MIS | TR
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3.1 Deriving Ideas for Improvement

* How can we monitor the workers are using the Train Access * How about upgrading the “Work Status” function in the MIS
Alert App at the worksite? from a simple browsing page to a safe managing page?
o Consultations about the time, location, and objective are needed o If we mark the worksite approved by the station and link it with
with the station near the worksite before all works around the railway time/location information, we can monitor whether the app is

being used or not
o All stations take responsibility for approving the start of the task and

being notified of the completion for safe operation o Therefore, we can establish a system that ensures safety at the
worksite

Integrate monitoring tasks in the app and the

safe operation agreement, which are
separated before
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3.2 Planning New Procedure

. o . . . OperationAgreement
* Reinforce monitoring procedure by integrating the XROIS system, the Train isation) Appoperatesinsector/ime difiaentiomXROIS
Access Alert App, and the MIS system to link the Safe Operation v
el -
Agreement, approved work schedule, and GPS information from the app anmig;s) | Geyians Redicons o
(AR Q
o Oncethe Agreementwith the station is completed, inputthe data including project Notifythe StartTime e — :‘W
(worksite) PeeeCasiacig P
name, section, imeinto the XROIS i i s
(the station ortaskmanager) |"P‘ﬂ3tﬂ“D:.:'fj;1")t°mem0'S
v Display“Caution” andsentSMSwhenthe  Display“Waming” andsentSMSwhentheapp
o The MISdispIayspIannedworksecﬁonbasedonmeAgreementfrommeXROIS Displaythe LocationLinked Appoperatesin plannedwork appfailstooperatein plannedwork operates
withthe MIS % sector/time sector/time inunapprovediocation s ecoghized
o Whenthestation approvetostartthe scheduledwork, change the statusintothe MIS: Disley Normal MIS: Display Cauton MIS:Dispky Warring'
Greenloors Orangeloons Redlcons
startmodeinthe XROIS Qe Qe (AX
Warig
o TheMiSdisplays “Nomal” or“Caution” based onthe locationinformation form v zﬂg?mm W %&w
(worksite)
o lfunapprovedlocationis recognized, the MIS displays “Waming’ InputEnd DetaintotheXROIS
(station)
- * -
Deuelmwigmmm > Locationinformation onthe MIS OFF

SEVILLA, OCTOBER 16-21, 2022
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3.3 The Inquiry Screen on the MIS (Example)

* The location information will be marked on the map v Worknotstartedyet,/ Location: Mot
when the improvement is completed, and employees Plamedsacion o
can monitor whether this systemic safety measure is r@
working or not by easy inquiry on the MIS system b
* The integrated system will be developed by 2022, will Q it v mmgg e
jon: section
be commercialized by 2023 through a pilot operation b ism;’f:;‘ w»
Work:inprogyess/ Operated)
Location:plannedsectionandtheapp OystemNot
isactivated
@ -
“Work Status” function in the MIS v Workinprogess/ 9
Location:notplannedand
enables to check and process the bt
worksites’ safety Unapprowdiion
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3.4 Additional Factors to Utilize the System

« ltis difficult to use the app in multiple tracks section because * ltis hard to assign the data input staff when the urgent work
of the mapping problem that the system fails to link occurs

coordinated information from GPS and km-based data
o Innormal cases, the task manager input the schedule into the

o In Seoul and other metropolitan area, more than XROIS which is already negotiated before the task starts

3 tracks are installed so the app works in unrelated tracks
o When the urgent maintenance work/inspection occurs and the

e |tisimpossible to notice unexpected entry into the task manager cannot input the data into the XROIS, the worker
unapproved sections need to request the consultation/approval/input to the station
o ltis a serious offense and subject to punishment o The precise criteria is needed to avoid missing data
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4. Wrap Up

 Safety is the essential value along with safe train operation,
customer safety, employee safety

* To keep these safety values, we must pursue the following

three elements

o Safety facility and equipment: consistent investment in safety

o Work process focused on safety: work manual and process

o Employees’ safety awareness: initiative and continuous safety

education

/N|rge
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The key elements of safety are proper

investment, a work process focused on safety,
workers’ safety awareness
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