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Standard Work Process to Reduce a Risk of Track Exchange Work for Railroad
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Abstract : Since many resources are put into the work of changing the railway operation within limited time, it is important to
have a specific work plan and safety management. For this reason, the work schedule is shared in advance, and parallel work
is being carried out simultaneously by rail system, such as tracks, trolly wires, and signals. However, due to the nature of the
transfer work, the work is carried out at night when the railway operation is finished, and many resources are put into the
limited area of the operating line, so the risk of safety accidents and failure to change the operating line is recognized as high.
Nevertheless, there is still not enough research done in korea regarding the operation line change construction. Therefore, this
study is conducted a survey on the track exchange work of railroad for working people, and analyzed the results of the survey.
Finally, a standard work process was suggested to reduce the risk of track exchange work.
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Approval of annual work plans for track using

|

Planning and discussion for monthly work plans

|

Scheduling meeting of monthly work plans

|

Writing a work plan & approval request

|

Review of a work plan and approval &
requesting of train operation order

|

Approval of train operation order

|

Train operation safety discussion

|

Approval of a work plan

'

Conducting work

|

Reporting work completion

Fig. 1. Standard work plan for a track exchange
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Table 1. Survey overview

Division Detail

Analysis of failures factors and risk reduction method for a
Purpose )

railroad track exchange work

Online survey: September 18th - October 18th, 2020

Methodology (1Month)

35 responses who experienced track exchange work for
Response ;i

railroad

Overview, current status survey, failure case survey; 51
Content . ) ; . . .

questions (multiple choice questions, subjective questions)
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Table 2. Needs of blocking time

Oder
s 1st 2nd 3rd Total
4hr 3hr Etc.
A. Need of blocking time 100%
62% 21% 18%
| don’t
B. Conducting discussion on YES NO know | 100%
blocking operation line 1% 15% 15%
C. Need of additional blocking time ! |:£sor 1-2 hr Etc.
— 100%
D. Pre-opemng validation test 94% 39% 39%
locomotive
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Table 3. Lacks of interface meeting by rail system

Oder 3rd or
Question 1! A less Total
3 times ’ .
A. Number of interface or more s 1time
' L 100%
scheduling meeting
55% 27% 18%
. : YES NO -
B. Time s;hedule sharing 100%
and adjusting 94% 6%
" ! YES NO
C. Proceeding to a adjusted 100%
schedule 76% 24%
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Table 4. Insufficient Performance for type 1 equipments

. o 1st 2nd el Total
Question less
5 units .
A. Type 1 equipment ormore | 2units Etc.
. . 100%
possession quantity
39% 24% 36%
YES NO 'kd"”t
B. Type 1 equipment failure now 100%
55% | 39% 6%
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Table 5. Insufficient Work plans

. e 1st 2nd sl Total
Question less
1.01m 021m c
A. Difference in level between | ormore | ~0.4m tc.
- . : 100%
existing and new lines
27% 20% 53%
B. Establishing a specific plan YES NO -
to overcome the difference 100%
length 93% 7% -
25Tm | 201~250
C. Extension length of or more m Etc.
. 100%
intercept per place
33% 23% 43%
D. Appropriate work plan for YES NO Etc. 100%
resources 71% 26% 3% °
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Table 6. Occurrence of safety accidents

Oder 3rd or
Question 1st 2nd less Total
Very
A. Adequacy of installation | adequacy Adequacy | - Usually 100%
of safety facilities
/ 42% 39% 18%
Very
B. Adequacy of wearing adequacy Adequacy | Usually 100%
safety equipment
yeaup 58% 39% 3%
C. Adequacy of dVery Adequacy | Usually
notification for train adequacy 100%
approach 52% 45% 3%
Train lines,
D. Arggs where safe;y Etc. Track andsignals | 1009
accidents occurres
52% 35% 13%
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Table 7. Risk reduction strategies and detailed works

o223 XY APt EENY T2HA £5

LD T 2 Risk reduction strategies Detailed work of risk reduction strategies Divisions | Tasks
exchange work
Train departs earlier or later than the scheduled time Preliminary consultation with KORAIL 1-1 |
A. Needs of blocking time . ; Arving di
Test-drive operation with diesel locomotive Prellmma_nry consultation on test-driving disel 1-2 |
locomotives
Conducting meeting after prior review of requirements | Conducting review by distributing materials in advance 21 i
B. Lacks of interface meeting for rail system before the meeting
by rail system Requiring business negotiation with the staff before Conducting field investigations and Preliminary 22 "
the meeting consultations between working-level officials
C. Insufficient performance Using equipments of KORAIL Prior consultations with KORAIL 3-1 |
for type 1 equipments Testing experienced driver of type 1 equipments Proficiency preliminary check (Using ALC program etc.) 3-2 Il
Conducting track work during 2 days to overcome the | Establishing specific plans and consulting with the
A . . 4-1 I
difference of elevations KORAIL in advance
D. Insufficient work plans Mlnlmlz[ng the f"m_o“”t of work on the day by Preliminary work and specific planning 4-2 1l
performing preliminary work
Because of narrowing, choosing an appropriate Setting the work space and construction resource 43 I
location for resources planning in advance
E. Occurrence of safety Enhancing worker's visibility on nighttime Wearing safety supplies (alight-emitting vest etc.) 5-1 Ml
acddents Requires simulation of work plan Simulating of work processes by time in advance 5-2 Il
Planing track exchange work for 2-3 days instead of Securing spare days for work by preliminary 61 |
F. Etc.(bad weather) one day consultation with KORAIL
Establish a construction plan considering the weather Avoiding work in summer and winter 6-2 Il

| : Preliminary discussion with the operating organization(KORAIL)

: Discussion between railway systems

Il - Independently planning of railway systems
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Conducting a survey

Collection and review of survey results

Classification for major failure reasons of
track exchange work based on survey results

! 1

Derivation of risk reduction Derivation of detailed tasks for
measures risk reduction measures

Refer to the workflow for line
work execution and operation
order approval

Refer to the train operation line
maintenance work rules

Standard work process to reduce a risk of
track exchange work for railroad

Fig. 2. Work flow of standard work process to reduce a risk of
track exchange work for railroad
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Table 8. Grouping tasks of risk reduction strategies

Tasks Preliminary Discussion Independently
discussion with ’ planning of
th " between railway .
e operating =l railway systems
Divisions organization ( 1) ()
Detailed works
of risk 1-1,1-2,3-1, 2-1,2-2, 43, P
reduction 41,61 52,62 32.42.51
strategies

Before construction phase of track exchange work (DT TG [FESR
track exchange work

Time D-60 D-50 D-45 D-40 D-35

Submission

(1th)

Consti Setti Discuss Interf: Coordit of Requesti
onstruc ettin nterface oordina
: O | vt . . o
-tion work . meeting -tion application
operating
organization

phases meeting for type 1

equipments

plans

a0 4-1,
Divisions 42

| 2 Preliminary discussion with the operating organization (KORAIL)
Il : Discussion between railway systems
Il - Independently planning of railway systems

D-25 D-10 D-5 D-0 D-0 D-0

Requesting Interface

Interface for meeting Facility Opening
of track
meeting equipment (3rd) and verification of a first
exchange R
(2nd) operating Pre-joint test train

work

command inspection

2-1, 4-3,
1-1 2.2 6-1 3-1 1-2 62 3-2 5-2 5-1 - -

Fig. 3. Standard work process to reduce a risk of track exchange work for railroad

it

134 st=runepts =27 M2 HeE 20214 119



24 BEEY T2 A

Az ti@'s 71902 (Fig. 3yt
B TZ2MAE FEIC
AFOIA AAGHE AE M HAR] 2]~ A
IS QIS BEAY TRAAE 7IE ERIRAM R KA
A GRAEE 7o g 2t QRo] sigste elAad A

ohRlo] AAIRIR'E S0 71EY AREA YR =

2H0] A9 8 A Y ERAAR FAE] HAA
0l R0 BBE WO 4 U IOl AOLE 7 AT T

AEE Wlshs glad 9 2lag Aol et L&l
HHHE[R] 26101 AFARS0IA 371 Als S 2otk ot
WHAZZO] S Tt 2 dTtolM =ETH A =2
Moe Ak AYFE sdllche dFARE0] a5 2
A4 BE A ALF V)R] AY nEAAE T
HAZ 2619001, 2 21 BAI0IM 2dshs #Q 2lad
5 glad A Eote SAlol RAISIITE 7] (Fig. 3)2
AAYES D-02% d8otl, 7 Z2AA Tt dE s 7Y
SIILE & 97 ZEAIAE Tire] EAYFE sdchs
LUPHQl Aol A& 7hsotes Fdoles E=EGIIT

5 42

2 oA+= Ak FR Ale 98507 8ol ot
A FA 2] g4 AE BE Z2AA'E Aot
L} 012 {loto] AEEA SAERNA BEZALE Aldst
A1, Ol Sall ArRISANS] Aulj FQlo] sigsoh= 671K
501, AFHART 2 QIHHOIA g B 15 i &
HI9 HsHI5(lE, 28s ©), A9AE =4 n|g’, o4
Aol 2R 71BN 01Ol Sidoke BlAT A thA
WA At o] MAE EEoiIrt Tot &2
ZILE 719to g Ax| A &Y A 9 BEAY S
2 AR Z2A|AE BFo0] a4 HE ARl &8st
o] glAad AAE 1ot AASt thalg RATSIALE 2 A+
oflA] MAleh A4 W #& A Z2AA EA 59 35

o=
2] ZRAIAE HE ARALE0) OAS SEslel TaT

g

208 AEAog A A SAll 0] 2 Zo% #
t5kal QITh 2L 2 A7t Ak SRISAE g9t A
FARE0] Fof B2 QS AEZARE SHA] Zellal, 4%
A O E ABECR Shdstal 1719 dAY e
RQISIFCHE 47] Ao TisiAl= 2415 oAl et o
AE AU QUct. g% & A7) SHARES HeksiH X5
WO ZA@A{0]0] HHEeh & Ao 2iE B Y+ %

£ Z10= o AJ5itt

=

A
AN

A2l 2

2 3= S FREe] 7120 FAIHANE (IR S :
NRF-2020R1F1A107308912) & 2021E % St =08t
WHSHEITIHI O] A|HE vio} 3T 9l S,

References

Ahn, C.Y. (2006). “A Study on the Three-Dimensional
Transfer of Railroad Tracks.” MS thesis, Woosong Univ.,
Daejeon, Republic of Korea.

Korea Railroad Corporation (KORAIL) (2019). Status of
Korea Railroad Corporation’s First Class Equipment
Retention, KORAIL Research Report, 2019.

Lee, S.Y., Song, B.H., Roh, N.J,, Kim, LS., and Kim, C.H. (2016).
“Consideration about Accident Preventive Measurement
and Accident Type Analysis at Adjacent Line Open
Working.” Proceedings of the Korean Society for
Railway Autumn Conference, Jeju, Republic of Korea.

Ministry of Land, Infrastructure and Transport (MOLIT)
(2013). Specialized Specifications for Railroad
Construction (Track Edition), 2013-12.

Park, HK,, Park, D.H., Ahn, Y.H., Park, S.H., Han, SW., and
Heo, N.G. (2014). “A Study on the Enhancement Plans
of Safety Management in Adjacent Line Open Working
: Focused on Foreign Countries.” Proceedings of the
Korean Society for Railway Autumn Conference, Jeju,
Republic of Korea.

ba)

fo

<]
o
H1
Ho
02
>
=

Rl
<

1212 FaiEl ARE Uol IS Akl
| 28al0] A, MAk, A5 5
1= ORMAI7HO] ZAH Rl 31, S0
oot 223 (Risk7} 2 Z0F AT
OIFO17] YUA]
& BAj510] 2B WARYO 223 A2

4
i)

e
oX
fjo
>
i)

Sk

O
Fll
i
©

2

)
AR

=1 =)
mis

7|91E : 234 ¥E AT A, DA, BEAY ZEAA

Y5l7] w0l ARl
TEAJARIO] SAJo]

E
=
g
.
B2 AgoIt). mEtA] 2 A
o
=

Slet

fd

Ao} OFRITE|7E EQaI ol o]
wa H9lS ok At el A2kl SHA A
= 7210] e ARo] £9lE)7] 2ol QPEARIO] W 1 el

IO S+l OFAAA] 234 WE SAle BEisto] =uio]

SAX WA the) ARAIES O MREAE AAlSIL,
EEAQ] TRAAE TESIIC)

ro
|
Y
nx
e
n

oF
tor
rir
HO
™

| H2278 6= 2021 1€

137



