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Abstract  Operating Subway Lines 1 to 4 in the highly dense Metropolitan area of Seoul, 200 trains
which drive a length of 137.9km through 120 stations, transport an average of 4.5 million people each
day, and are a weekday total daily run frequency of 2,423. Seoul metro have 34 years of experience in
subway operation which is the longest of the domestic railway operators. Seoul Metro Line 4 on
Danggogae-Oido Line has the 71.5km length routes through 48 stations and run cooperatively with
Korail. The objective of this study is to secure on-time operation on Danggogae-Namtaeryeong Line
for rail traffic-controllers. This study is expected to solve the problem associated with congested
transportation and train delays and be applicable for rail traffic-controllers.

e Keywords : Rail traffic-controllers, Seoul Metro Line 4, Korail
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Table 1. Operational Facilities of Seoul Metro

Classification Total Linel Line2 Line3 Line4

Seoul station/Seongsu |Jichuk |Danggogae
Section 4 routes |« Cheongn |« < <

yangni Seongsu |Ogeum |Namtaeryeong

Operation
137.9km 7.8km 60.2km 38.2km 31.7km
Distance
Extension
Constructed
146.1km 9.9km 62.1km 40.7km 33.4km
Sections
Number of Stations 120 10 50 34 26
Table 2. Operation Status of Seoul Metro
Lines
Classification . . . .
Total Linel Line2 Line3 Line4
Control Method - |Resistance| VVVF |resistance |Chopper| VVVE | Chopper | VVVF VVVF
Rail Cars 1,954 60 100 28 450 356 150 340 470
) ) 4(1) 10(34)
Rail Formation - 10(6) 10(10) 10(45) 10(15) | 10(34) 10(47)
6(4) 4(4)
Extended Use | 599 55 8 2 376 22 136 - -
Rate(%) 30.7 91.7 8 7.1 83.6 6.2 90.7 - -

% Extended Use: Over 20 years (as of Dec 31, 2013)
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Table 3. Obstacle of Vehicle Operations for 10 years (unit/number 1 JAN, 2003 ~ 30 JUNE, 2013)
Classification = Total ‘03 ‘04 05 ‘06 07 | ‘08 09 10 M 12 13
Total 131 13 5 10 12 13 14 8 13 15 14 14
Railway
1 - - - 1 - - - - - - _
Accidents
Driving
15 4 1 2 3 1 1 2 - -
Obstacles
Slight
53 9 4 8 8 12 10 - 2 - - -
Obstacles
Others 62 - - - - - 3 8 10 13 14 14
% Others : The rest of Driving Obstacles (Over 10 min), Slight Obstacles (Under 10 min)
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Fig. 4 The Causes Analysis for the Obstacle of Vehicle Operations
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Fig. 5 Monthly Analysis for Obstacle
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Fig. 6 Hourly Analysis for Obstacle

Table 4. Analysis

for the Cause of Delay in line 4

Emergency Safe Railroad
Year/Month Total Signal electricity Drivng | Others
Patient Door Cars
13/06 6(3) 2 - - 2 2(3) - -
13/05 12(1) 2 - - 4 3(1) - 3
13/04 5 - - 1 4 - - -
13/03 14(3) 2 1 - 8 3(3) - -
13/02 25 1 2 - 17 2 - 3
13/01 19(1) - 2 - 15 2(1) - -
12/12 1(1) - - - 1 (1) - -
12/11 7 1 - - - 4 2 0




12/10 7(2) 2 - 3 (2) 1 -
12/09 8(3) 2 - 4 1(3) 1 -
12/08 11(4) 3 - 2 3(4) 1 2
12/07 5(1) 1 - - 2(1) - 2
%Reference : () The number of Delay in KORAIL
Table 4 & AW ER 4549 5 ol AAHA 4 Folth olF BY 149 A4
(12004 & &4 51, Az67d, 7181070, FAE(PSD)607 H(PSD) ¥ A do] A A
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Table 5. The Status of Safe Door Trebles
Operation Open Close Display Lighting Contact
Year/Month Total Others
Trouble Trouble Trouble Trouble Trouble Trouble
13/06 225 24 84 91 26 0 0 0
13/05 427 49 128 171 56 2 0 21
13/04 293 56 58 129 33 3 2 12
13/03 476 45 101 246 56 8 0 19
13/02 643 51 98 385 59 8 0 42
13/01 798 70 185 405 69 8 0 61
12/12 464 45 84 278 46 6 0 5
12/11 262 41 52 129 28 5 0 7
12/10 251 33 47 121 25 10 1 14
12/09 131 3 35 65 12 3 0 13
12/08 199 18 54 91 15 4 1 16
12/07 229 24 81 87 22 5 0 10




Table 6. Mean Delay time in Line 4 (Unit/Min)

(AM)Peak-time(07:00~09:00) (PM)Peak-time (18:00~20:00)

Year/Month
Down/avg. Up/ avg. Down/avg. Up/avg.
12/03 4:14/4:26 3:59/4:34 3:36/4:49 3:22/5:00
12/04 4:17/5:15 3:48/4:23 3:38/3:42 3:41/4:43
12/05 4:28/4:31 4:03/4:11 4:34/4:20 3:41/4:02
12/06 3:26/3:50 3:33/4:05 4:29/3:56 3:20/3:44
12/07 3:24/3:48 3:25/3:46 3:38/3:49 3:24/3:38
Total Average 3:57/4:22 3:45/4:11 3:58/4:07 3:29/4:12

Table 6 ¢} Table 7 = 4354 Hir X AAT 454 9 H IAHA A AA]
Hat AN 454 9, "oy, YUY,

Table 7. Mean Delay time of Major Stations in Line 4 (Stoppage time: 30 sec, ©$]/&)

(AM)Peak-time(07:00~09:00) (PM)Peak-time (18:00~20:00)
Year/Month

Down/avg. Up/ avg. Down/avg. Up/ avg.

12/03 0:56/0:54 0:57/0:54 0:56/0:54 0:56/0:53
12/04 0:56/0:53 0:55/0:53 0:55/0:53 0:55/0:54
12/05 0:55/0:52 0:55/0:53 0:57/0:53 0:56/0:53
12/06 0:55/0:50 0:55/0:53 0:56/0:52 0:54/0:53
12/07 0:55/1:05 0:55/0:53 0:54/0:53 0:55/0:52
Total Average 0:55/0:54 0:55/0:53 0:55/0:52 0:55/0:52
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