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A study on the assessment and improvement of light maintenance
capacity of a shop in railway vehicle depots

Sungil Seo’, Jeong Guk Kim, Seong Won Nam

Division of Advanced Railway Vehicle, Korea Railroad Research Institute
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Abstract As a railway vehicle depot becomes old, it is subjected to maintenance environments different
from those assumed at the design stage. In particular, insufficient maintenance capacity becomes an
important issue due to the increase in vehicles or deficient working. Hence, for effective use of the
depots, their capacity and work amount must be known a priori. In this study, the previous design
criteria to calculate the amount and the capacity have been reviewed to find their weak points. Also,
as an improvement, new design criteria to assess the actual capacity and work amount in man-hour
units were proposed. The new design criteria could consider the actual situations accurately compared
to the previous one, which assessed the capacity and work amount in train-set units at the assigned
maintenance lines. After these criteria were applied to the capacity analysis, it was found that the
capacity increases when the lines or the man-hours increase. In the proposed system, maintained trains
can be arranged more flexibly in the lines so that an increase of capacity can be achieved. Suppose the
maintenance time is divided into fixed or variable so that each time can be used for calculating the
amount in man-hour units. In that case, a maximum capacity can be attained by an optimal increase
of manpower by up to 50%.

Keywords : Depot, Design Criteria, Examination Service, Maintenance Capacity, Man-Hours, Railway
Vehicle, Variable Time
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Fig. 1. Maintenance work shop for trams
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Fig. 2. Maintenance wok shop for high speed
railway vehicles
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Table 1. Maintenance criteria for high speed railway
vehicle of power concentration system

Period
Maintenance Works | Abbreviation Running Return
Mileage Period
(km) (days)
R . 5,000 ~
Examination Service ES (Max)
Comfort 20,000
Examination CE (Max) 14
Running
Gear RGI 20,000 14
. (Max)
Inspection
Systematic Works on 50,000~ B
Train-set SwT 55,000
Season During summer
Systematic Works on S-SWT and winter -
Train-set seasons
o . Return period
Period Systerr}anc P-SWT of each ~
Works on Train-set
component
Limited 150,000~
Inspection U 165,000 120
General 300,000~
Inspection ol 330,000 240
Full
600,000~
Gener.al FGI 660,000 480
Inspection

Table 2. Maintenance criteria for electric multiple

units
Period
Maintenance L.

Works Abbreviation Running Return
Mileage (km) Period

Examin.ation ES 3.500 7
Service days

Limited 4
Inspection LI-4 60,000 Months

4
General Gl-4 720,000 Years

Inspection GL-8 1,440,000 8
Years
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Table 3. Standard maintenance working practices
for high speed railway vehicles

Required Annual Daily
Maintenance Works Maintenance w((i)'kmg W(t).rkmg
Time (hrs) ays ime
(days) (hrs)
Exz;mm.atlon 3 365 2%
ervice
Comfort 4 365 16
Examination
Running Qear 4 365 16
Inspection
Systematl'c Works 5 365 16
on Train-set
Limited Inspection 10 270 16
General Inspection 17.5 270 16
Full Gen‘eral 56 270 16
Inspection
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(1+a) 1)

=AAAH|ZH(daily maintenance amount,
N=AFHA4(no. of train-set), T=4

H|Z7](maintenance return period, days), 7" =4t

where, A

train-set),

A4H]F7](return period of next maintenance,

days), D=Z4L(working days, days), « =1+-5-&
(maintenance fluctuation rate)

FPA 9]?1’ Au ‘%k

a=2E (1 1+a) )

where, K=YY5F7 “ﬂﬂ(dally running mileage, km),
S= HH|Z=#AZ](maintenance return mileage,
km), S’ = AYFu| = A= (return mileage of next

maintenance, km)

3.2 M2+ & FHIBH MF JIE
Zgulo] WrlEH A8 MRSE g 4og AXHE
=3

Ni tdwh
n=—— 3
tmh
where, n=8FAHXZ%$(no. of required
maintenance

lines),  ty,, =¥LRAAIZHdaily
hr), t,, =87748]AZKrequired

maintenance hours, hr)

working hours,

7t AvlFF(maintenance work)EE AH|FZFS A
Abstal ekl wet A =7 AtET A(3)2 78
HgH 429429k BAE Yetdl= 2ozt & 4= A
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2 o A3 o] Ak 4= 3l
Wt
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where, N, =%v]-8%H(maintenance capacity in

train-set unit), n, =¥ 2(no. of maintenance

lines)
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Fig. 3. Arrival and departure times of high speed
railway vehicles at a depot
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Table 4. Practical maintenance work practices

i Annual Daily
Required wokin workin
Maintenance Works Maintenance 1ng . ng
Time (hrs) days time
(days) (hrs)
Examination Service 3.5 365 8
Comfort Examination
4.5 365 8
Running Gear Inspection
Systematu.: Works 5 365 8
on Train-set
Limited Inspection 10 244 8
General Inspection 17.5 244 8
Full General Inspection 56 244 8
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5. A bar chart showing the schedule of
maintenance works at each line based
on the previous design criteria
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Table 6. Maintenance capacity of a work shop
based on the new design criteria

= -‘H’B‘H ?:]_T’_‘&]—l—_ f(]-i%kli% /\‘]_L}- xﬂ ]PG H]/H(DS)O]]/\—P_—_ x-" Maintenance Capacity(new)
AAn = o L HA )7 Maint. . . Maint. Total
] ](S\X/ ) OH t},]_o]- ]‘% 1 4 é(DS)«] ]‘ Worke Ba51'c Dall.y Man- | Fluctuat Sum of Sum of
7]___6]_14_ Working| Working Hour ion Man- Man-
°© : Man Time Hour
ouT— Rate Hour
,,,,,,,,,,,,,,,,,,,,,,,,,,, w- [ “ps [ 12 [ 80 | 960 | 01 | 2880
D1(ES)
—— b | Sl oz | 80 | 960 | 01 | 960 | 4364
Storage Track 2 \ 7, DA4(RG) |
bY by D5(EWT) |
Storage Track 3 @ SWT 12 8.0 96.0 0.1 96.0

Storage Track 4 ol ;
Storage Track 5 Sweeping Line |

+ Branch Maintenance Workshop

Fig. 4. Arrangement of maintenance lines in a railway
vehicle depot

Table 5. Maintenance capacity of a work shop
based on the previous design criteria

Maintenance Capacity(previous)
Maint. No. of Maint. Daily Maint.
Works Lihe Working Working Capacity
Time Time (Train)
ES 3 3.5 8.0 6
gg/l 1 4.5 8.0 1
SWT 1 5.0 8.0 1

Table 7. Maintenance amount of a work shop based
on the new design criteria

Maintenance Amount(new)
Maint. Maint Actual \gizl;n% Maint. | Sum of sEr(;ta[l)f
Works a . |Working|™ . a Working| Man-
Train ion . Man-Ho
Man Time Hour
Rate ur
ES 7 12 0.05 3.5 308.7
CE/
RGI 1 12 0.05 4.5 56.7 428.4
SWT 1 12 0.05 5.0 63.0

Table 79] 235 AA A=42] AHIA}] dgo=
LAsts) B Fig. 69F £t F371018814d(D4)elA
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Fig. 6. A bar chart showing the schedule of
maintenance works at each line based on
the new design criteria
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Table 10. Increase of ES maintenance capacity by
changing working powers for each

maintenance work

Measures ES Increase Remarks
rate
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