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Abstract

Rolling stock is one of the most expensive assets of a railway agency or company. 

Therefore, efficient utilization of rolling stock is a very important objective pursued in 

practice. This study proposed a Rolling Stock Utilization Planning Tool to improve the 

efficiency of rolling stock usage by creating a utilization schedule to cover the trips in 

the timetable with the consideration of practical requirements, such as inspection 

regulation, depot capacity, rolling stock characteristics, and most important of all, the 

idea of schedule circulation.

Past studies usually simplified the problem by ignoring some of the important 

factors in practices; therefore, most of the railway agencies or companies still rely on 

experienced planners for this task. These practitioners can generally create an 

acceptable plan but there is no guarantee of the optimality.  Consequently, there is a 

need for a planning tool which takes all important factors into account and provides 

optimal solutions to this problem.

In order to develop such tool, this research first identified the appropriate factors 

by reviewing literatures and interviews with practitoners. Then the Rolling Stock 

Utilization Planning Model is developed to minimize the deadhead cost and inspection 

cost in rolling stock utilization planning cycle. This study also presents the column 

generation method with Gilmore-Gomory algorithm to improve the solution efficiency, 

especially for large-scale problem. 

The practical cases of Taiwan Railways Administration were used to demonstrate 

the validity and applicability of the proposed tool. The empirical results show that this 

optimization process can produce more efficient utilization plans with minimal 

deadhead distance and significant reduced number of inspections compared to the 

manual process. It’s equivalent to successfully reduce the total deadhead and inspection 

cost by 20%~25%. Using this decision support tool will help railways improve the 

efficiency of rolling stock utilization so as to provide reliable service to their customers.

Key Words: Rail Transportation, Rolling Stock Utilization Planning, Utilization 

Schedule, Decomposition Skill, Column Generation Method
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17:49 244 23:00

06:12 302 09:02

19:37 231 10:25

21:38 254 01:03

3,300km

D36A
(3)

D37A
(3)

D38A
(3)

D39A
(4)

 
 

                  DR2900 3000        12 



207

2-13 - 2/2

 

08:20 306 13:43

01:15 313 22:45

12:45 215 07:30

12:50 228 22:00

05:37 102 06:10

12:10 301 06:23

1,786km

10:05 205 06:23

17:49 244 23:00

12:45 215 07:30

12:50 228 19:03

06:12 302 09:02

21:58 307 16:15

1,792km

08:20 306 13:43

21:58 307 16:15

10:05 205 06:23

12:50 228 22:00

05:37 102 06:10

12:10 301 06:23

23:55

1,786km

08:20 306 13:43

12:55 303 08:30

15:27 312 20:38

21:36 20:52

19:37 231 10:25

21:38 254 01:03

1,786km

D41A
(3)

D42A
(3)

D43A
(3)

D40A
(3)

 
 

                  DR2900 3000        13 



208



209

34 3-1~ 3-21

3-1 - 1/4

09:03 1152 06:38

09:20 1163 11:36

14:29 1212 12:11

14:58 1221 17:23

21:54 1304 19:55

22:04 22:14

06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

18:10 1254 15:49

18:40 1263 21:07

06:20 06:40 1701
07:10 06:50 1702
07:20 07:40 1705
08:10 07:50 1706
08:20 08:40 1711
09:10 08:50 1712
09:20 09:40 1715
10:10 09:50 1716
10:20 10:40 1721
11:10 10:50 1722
11:20 11:40 1725
12:10 11:50 1726
12:20 12:40 1731
13:10 12:50 1732
13:20 13:40 1735
14:10 13:50 1736
14:20 14:40 1741
15:10 14:50 1742
15:20 15:40 1745
16:10 15:50 1746
16:20 16:40 1751
17:10 16:50 1752
17:20 17:40 1755
18:10 17:50 1756
18:20 18:40 1761
19:10 18:50 1762
19:20 19:40 1765
20:10 19:50 1766
20:20 20:40 1771
21:10 20:50 1772
21:20 21:40 1775
22:10 21:50 1776
22:20 22:40 1781
23:10 22:50 1782
23:18 23:37 1785
00:04 23:45 1786

1,546km

                  EMU500 600           1

E1A
(3)



210

3-2 - 2/4

 

06:20 06:40 1701
07:10 06:50 1702
07:20 07:40 1705
08:10 07:50 1706
08:20 08:40 1711
09:10 08:50 1712
09:20 09:40 1715
10:10 09:50 1716
10:20 10:40 1721
11:10 10:50 1722
11:20 11:40 1725
12:10 11:50 1726
12:20 12:40 1731
13:10 12:50 1732
13:20 13:40 1735
14:10 13:50 1736
14:20 14:40 1741
15:10 14:50 1742
15:20 15:40 1745
16:10 15:50 1746
16:20 16:40 1751
17:10 16:50 1752
17:20 17:40 1755
18:10 17:50 1756
18:20 18:40 1761
19:10 18:50 1762
19:20 19:40 1765
20:10 19:50 1766
20:20 20:40 1771
21:10 20:50 1772
21:20 21:40 1775
22:10 21:50 1776
22:20 22:40 1781
23:10 22:50 1782
23:18 23:37 1785
00:04 23:45 1786

09:03 1152 06:38

09:20 1163 11:36

14:29 1212 12:11

14:58 1221 17:23

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,562km

E3A
(3)

                  EMU500 600           2

E2A 



211 

3-3 - 3/4

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

22:20 2201 00:09

09:34 1162 05:10

09:43 09:53

16:47 1237 18:59

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,762km

09:03 1152 06:38

09:20 1163 11:36

14:29 1212 12:11

14:58 1221 17:23

17:51 1284 20:01

20:43 1291 22:59

05:25 1132 07:44

10:24 1141 08:00

17:51 1284 20:01

20:43 1291 22:59

09:03 1152 06:38

09:20 1163 11:36

14:29 1212 12:11

14:58 1221 17:23

1,498km

                  EMU500 600           3

E3A
(3)

E4A
(3)



212

3-4 - 4/4

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

13:10 1198 10:45

13:37 1207 16:02

00:52 1332 22:39

06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

17:51 1284 20:01

20:43 1291 22:59

1,525km

07:44 1132 05:25

08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

21:54 1304 19:55

22:04 22:14

07:49 4132 06:50

07:57 4121 08:46

16:18 1234 16:05

16:30 1241 19:16

21:54 1304 19:55

22:04 22:14

 06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

18:10 1254 15:49

18:40 1263 21:07

1,446km

E5A
(3)

E6A
(3)

                  EMU500 600           4



213

3-5 - 1/3

06:50 07:10 1703
07:40 07:20 1704
07:50 08:10 1707
08:40 08:20 1708
08:50 09:10 1713
09:40 09:20 1714
09:50 10:10 1717
10:40 10:20 1718
10:50 11:10 1723
11:40 11:20 1724
11:50 12:10 1727
12:40 12:20 1728
12:50 13:10 1733
13:40 13:20 1734
13:50 14:10 1737
14:40 14:20 1738
14:50 15:10 1743
15:40 15:20 1744
15:50 16:10 1747
16:40 16:20 1748
16:50 17:10 1753
17:40 17:20 1754
17:50 18:10 1757
18:40 18:20 1758
18:50 19:10 1763
19:40 19:20 1764
19:50 20:10 1767
20:40 20:20 1768
20:50 21:10 1773
21:40 21:20 1774
21:50 22:10 1777
22:40 22:20 1778
22:50 23:10 1783
23:40 23:20 1784

1A, 

07:44 1132 05:25

08:00 1141 10:24

14:29 1212 12:11

14:58 1221 17:23

22:20 2201 00:09

09:34 1162 05:10

09:43 09:53

16:18 1234 16:05

16:30 1241 19:16

06:20 06:40 1701
07:10 06:50 1702
07:20 07:40 1705
08:10 07:50 1706
08:20 08:40 1711
09:10 08:50 1712
09:20 09:40 1715
10:10 09:50 1716
10:20 10:40 1721
11:10 10:50 1722
11:20 11:40 1725
12:10 11:50 1726

E7A
(4)

                  EMU500 600           5(1)



214

3-5 - 1/3

12:20 12:40 1731
13:10 12:50 1732
13:20 13:40 1735
14:10 13:50 1736
14:20 14:40 1741
15:10 14:50 1742
15:20 15:40 1745
16:10 15:50 1746
16:20 16:40 1751
17:10 16:50 1752
17:20 17:40 1755
18:10 17:50 1756
18:20 18:40 1761
19:10 18:50 1762
19:20 19:40 1765
20:10 19:50 1766
20:20 20:40 1771
21:10 20:50 1772
21:20 21:40 1775
22:10 21:50 1776
22:20 22:40 1781
23:10 22:50 1782
23:18 23:37 1785
00:04 23:45 1786

1,633km

E7A
(4)

                  EMU500 600           5(2)



215

3-6 - 2/3

06:20 06:40 1701
07:10 06:50 1702
07:20 07:40 1705
08:10 07:50 1706
08:20 08:40 1711
09:10 08:50 1712
09:20 09:40 1715
10:10 09:50 1716
10:20 10:40 1721
11:10 10:50 1722
11:20 11:40 1725
12:10 11:50 1726
12:20 12:40 1731
13:10 12:50 1732
13:20 13:40 1735
14:10 13:50 1736
14:20 14:40 1741
15:10 14:50 1742
15:20 15:40 1745
16:10 15:50 1746
16:20 16:40 1751
17:10 16:50 1752
17:20 17:40 1755
18:10 17:50 1756
18:20 18:40 1761
19:10 18:50 1762
19:20 19:40 1765
20:10 19:50 1766
20:20 20:40 1771
21:10 20:50 1772
21:20 21:40 1775
22:10 21:50 1776
22:20 22:40 1781
23:10 22:50 1782
23:18 23:37 1785
00:04 23:45 1786

06:50 07:10 1703
07:40 07:20 1704
07:50 08:10 1707
08:40 08:20 1708
08:50 09:10 1713
09:40 09:20 1714
09:50 10:10 1717
10:40 10:20 1718
10:50 11:10 1723
11:40 11:20 1724
11:50 12:10 1727
12:40 12:20 1728
12:50 13:10 1733
13:40 13:20 1734
13:50 14:10 1737
14:40 14:20 1738
14:50 15:10 1743
15:40 15:20 1744
15:50 16:10 1747

E8A
(3)

                  EMU500 600           6(1)



216

3-6 - 2/3

16:40 16:20 1748
16:50 17:10 1753
17:40 17:20 1754
17:50 18:10 1757
18:40 18:20 1758
18:50 19:10 1763
19:40 19:20 1764
19:50 20:10 1767
20:40 20:20 1768
20:50 21:10 1773
21:40 21:20 1774
21:50 22:10 1777
22:40 22:20 1778
22:50 23:10 1783
23:40 23:20 1784

06:50 07:10 1703
07:40 07:20 1704
07:50 08:10 1707
08:40 08:20 1708
08:50 09:10 1713
09:40 09:20 1714
09:50 10:10 1717
10:40 10:20 1718
10:50 11:10 1723
11:40 11:20 1724
11:50 12:10 1727
12:40 12:20 1728
12:50 13:10 1733
13:40 13:20 1734
13:50 14:10 1737
14:40 14:20 1738
14:50 15:10 1743
15:40 15:20 1744
15:50 16:10 1747
16:40 16:20 1748
16:50 17:10 1753
17:40 17:20 1754
17:50 18:10 1757
18:40 18:20 1758
18:50 19:10 1763
19:40 19:20 1764
19:50 20:10 1767
20:40 20:20 1768
20:50 21:10 1773
21:40 21:20 1774
21:50 22:10 1777
22:40 22:20 1778
22:50 23:10 1783
23:40 23:20 1784

1,144km

E8A
(3)

                  EMU500 600           6(2)



217

3-7 - 3/3

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

22:20 2201 00:09

09:34 1162 05:10

09:43 09:53

16:18 1234 16:05

16:30 1241 19:16

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,774km

07:44 1132 05:25

08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

21:54 1304 19:55

22:04 22:14

07:49 4132 06:50

07:57 4121 08:46

16:47 1237 18:59

21:54 1304 19:55

22:04 22:14

 06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

18:10 1254 15:49

18:40 1263 21:07

1,434km

E9AB
(2x3)

E10A
(3)

                  EMU500 600           7



218

3-8 - 1/2

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

21:54 1304 19:55

22:04 22:14

07:49 4132 06:50

07:57 4121 08:46

16:18 1234 16:05

16:30 1241 19:16

21:54 1304 19:55

22:04 22:14

1A, 

07:49 4132 06:50

07:57 4121 08:46

16:18 1234 16:05

16:30 1241 19:16

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,931km

13:10 1198 10:45

13:37 1207 16:02

17:51 1284 20:01

20:43 1291 22:59

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

21:54 1308 19:55

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,767km

E11A
(4)

E12A
(3)

                  EMU500 600           8



219

3-9 - 2/2

07:44 1132 05:25

08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

00:52 1332 22:39

06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

17:51 1284 20:01

20:43 1291 22:59

1,739km

07:44 1132 05:25

08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

22:20 2201 00:09

09:34 1162 05:10

09:43 09:53

16:47 1237 18:59

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,589km

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

00:52 1332 22:39

 06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

18:10 1254 15:49

18:40 1263 21:07

22:20 2201 00:09

09:34 1162 05:10

09:43 09:53

16:18 1234 16:05

16:30 1241 19:16

1,746km

E13A
(3)

E14A
(3)

E15A
(3)

                  EMU500 600           9



220

3-10 - 1/4

06:20 06:40 1701
07:10 06:50 1702
07:20 07:40 1705
08:10 07:50 1706
08:20 08:40 1711
09:10 08:50 1712
09:20 09:40 1715
10:10 09:50 1716
10:20 10:40 1721
11:10 10:50 1722
11:20 11:40 1725
12:10 11:50 1726
12:20 12:40 1731
13:10 12:50 1732
13:20 13:40 1735
14:10 13:50 1736
14:20 14:40 1741
15:10 14:50 1742
15:20 15:40 1745
16:10 15:50 1746
16:20 16:40 1751
17:10 16:50 1752
17:20 17:40 1755
18:10 17:50 1756
18:20 18:40 1761
19:10 18:50 1762
19:20 19:40 1765
20:10 19:50 1766
20:20 20:40 1771
21:10 20:50 1772
21:20 21:40 1775
22:10 21:50 1776
22:20 22:40 1781
23:10 22:50 1782
23:18 23:37 1785
00:04 23:45 1786

14:29 1212 12:11

14:58 1221 17:23

22:20 2201 00:09

09:20 1158 05:10

09:32 1161 11:36

20:11 1284 17:51

20:43 1291 22:59

1,235km

E16A
(3)

                  EMU500 600           10



221

3-11 - 2/4

09:03 1152 06:38

09:20 1163 11:36

14:29 1212 12:11

14:58 1221 17:23

17:51 1284 20:01

20:43 1291 22:59

05:25 1132 07:44

10:24 1141 08:00

13:10 1198 10:45

13:37 1207 16:02

17:51 1284 20:01

20:43 1291 22:59

06:50 07:10 1703
07:40 07:20 1704
07:50 08:10 1707
08:40 08:20 1708
08:50 09:10 1713
09:40 09:20 1714
09:50 10:10 1717
10:40 10:20 1718
10:50 11:10 1723
11:40 11:20 1724
11:50 12:10 1727
12:40 12:20 1728
12:50 13:10 1733
13:40 13:20 1734
13:50 14:10 1737
14:40 14:20 1738
14:50 15:10 1743
15:40 15:20 1744
15:50 16:10 1747
16:40 16:20 1748
16:50 17:10 1753
17:40 17:20 1754
17:50 18:10 1757
18:40 18:20 1758
18:50 19:10 1763
19:40 19:20 1764
19:50 20:10 1767
20:40 20:20 1768
20:50 21:10 1773
21:40 21:20 1774
21:50 22:10 1777
22:40 22:20 1778
22:50 23:10 1783
23:40 23:20 1784

1,658km

E17A
(3)

                  EMU500 600           11



222

3-12 - 3/4

07:44 1132 05:25

08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

20:11 1284 17:51

20:43 1291 22:59

06:50 07:10 1703
07:40 07:20 1704
07:50 08:10 1707
08:40 08:20 1708
08:50 09:10 1713
09:40 09:20 1714
09:50 10:10 1717
10:40 10:20 1718
10:50 11:10 1723
11:40 11:20 1724
11:50 12:10 1727
12:40 12:20 1728
12:50 13:10 1733
13:40 13:20 1734
13:50 14:10 1737
14:40 14:20 1738
14:50 15:10 1743
15:40 15:20 1744
15:50 16:10 1747
16:40 16:20 1748
16:50 17:10 1753
17:40 17:20 1754
17:50 18:10 1757
18:40 18:20 1758
18:50 19:10 1763
19:40 19:20 1764
19:50 20:10 1767
20:40 20:20 1768
20:50 21:10 1773
21:40 21:20 1774
21:50 22:10 1777
22:40 22:20 1778
22:50 23:10 1783
23:40 23:20 1784

06:40 1701
07:10 06:50 1702
07:20 07:40 1705
08:10 07:50 1706
08:20 08:40 1711
09:10 08:50 1712
09:20 09:40 1715
10:10 09:50 1716
10:20 10:40 1721
11:10 10:50 1722
11:20 11:40 1725
12:10 11:50 1726

E18A
(3)

                  EMU500 600           12(1)



223

3-12 - 3/4

12:20 12:40 1731
13:10 12:50 1732
13:20 13:40 1735
14:10 13:50 1736
14:20 14:40 1741
15:10 14:50 1742
15:20 15:40 1745
16:10 15:50 1746
16:20 16:40 1751
17:10 16:50 1752
17:20 17:40 1755
18:10 17:50 1756
18:20 18:40 1761
19:10 18:50 1762
19:20 19:40 1765
20:10 19:50 1766
20:20 20:40 1771
21:10 20:50 1772
21:20 21:40 1775
22:10 21:50 1776
22:20 22:40 1781
23:10 22:50 1782
23:18 23:37 1785
00:04 23:45 1786

1,412km

E18A
(3)

                  EMU500 600           12(2)



224

3-13 - 4/4

09:03 1152 06:38

09:20 1163 11:36

14:29 1212 12:11

14:58 1221 17:23

22:20 2201 00:09

09:34 1162 05:10

09:43 09:53

16:47 1237 18:59

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,589km

07:44 1132 05:25

08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

21:54 1304 19:55

22:04 22:14

06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

18:10 1254 15:49

18:40 1263 21:07

00:52 1332 23:39

07:44 07:31 1128
08:00 1141 10:24

14:29 1212 12:11

14:58 1221 17:23

17:51 1284 20:01

20:43 1291 22:59

1,792km

E20A
(3)

E19A
(3)

                  EMU500 600           13



225

3-14 - 1/3

09:03 1152 06:38

09:20 1163 11:36

18:10 1254 15:49

18:40 1263 21:07

13:10 1198 10:45

13:37 1207 16:02

06:20 06:40 1701
07:10 06:50 1702
07:20 07:40 1705
08:10 07:50 1706
08:20 08:40 1711
09:10 08:50 1712
09:20 09:40 1715
10:10 09:50 1716
10:20 10:40 1721
11:10 10:50 1722
11:20 11:40 1725
12:10 11:50 1726
12:20 12:40 1731
13:10 12:50 1732
13:20 13:40 1735
14:10 13:50 1736
14:20 14:40 1741
15:10 14:50 1742
15:20 15:40 1745
16:10 15:50 1746
16:20 16:40 1751
17:10 16:50 1752
17:20 17:40 1755
18:10 17:50 1756
18:20 18:40 1761
19:10 18:50 1762
19:20 19:40 1765
20:10 19:50 1766
20:20 20:40 1771
21:10 20:50 1772
21:20 21:40 1775
22:10 21:50 1776
22:20 22:40 1781
23:10 22:50 1782
23:18 23:37 1785
00:04 23:45 1786

1,038km

E21A
(3)

                  EMU500 600           14



226

3-15 - 2/3

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

21:54 1304 19:55

22:04 22:14

07:44 07:31 1128
08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,779km

09:03 1152 06:38

09:20 1163 11:36

14:29 1212 12:11

14:58 1221 17:23

00:52 1332 22:39

06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

22:20 2201 00:09

09:20 1158 05:10

09:32 1161 11:36

14:29 1212
14:58 1221
17:51 1284 20:01

20:43 1291 22:59

1,763km

                  EMU500 600           15

E22A
(3)

E23A
(3)
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3-16 - 3/3

07:44 1132 05:25

08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

22:20 2201 00:09

09:20 1158 05:10

09:32 1161 11:36

18:10 1254 15:49

18:40 1263 21:07

00:52 1332 23:39

06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

18:10 1254 15:49

18:40 1263 21:07

1,763km

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

21:54 1304 19:55

22:04 22:14

06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

21:54 1304 19:55

22:04 22:14

07:44 07:31 1128
08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

17:51 1284 20:01

20:43 1291 22:59

1,763km

                  EMU500 600           16

E24A
(3)

E25A
(3)
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3-17 - 1/2

14:29 1212 12:11

14:58 1221 17:23

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233
06:50 07:10 1703

07:40 07:20 1704
07:50 08:10 1707
08:40 08:20 1708
08:50 09:10 1713
09:40 09:20 1714
09:50 10:10 1717
10:40 10:20 1718
10:50 11:10 1723
11:40 11:20 1724
11:50 12:10 1727
12:40 12:20 1728
12:50 13:10 1733
13:40 13:20 1734
13:50 14:10 1737
14:40 14:20 1738
14:50 15:10 1743
15:40 15:20 1744
15:50 16:10 1747
16:40 16:20 1748
16:50 17:10 1753
17:40 17:20 1754
17:50 18:10 1757
18:40 18:20 1758
18:50 19:10 1763
19:40 19:20 1764
19:50 20:10 1767
20:40 20:20 1768
20:50 21:10 1773
21:40 21:20 1774
21:50 22:10 1777
22:40 22:20 1778
22:50 23:10 1783
23:40 23:20 1784

1,326km

E26A
(3)

                  EMU500 600           17
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3-18 - 2/2

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

21:54 1304 19:55

22:04 22:14

07:44 07:31 1128
08:00 1141 10:24

18:10 1254 15:49

18:40 1263 21:07

00:52 1332 23:39

06:05 1104 05:52

06:25 1121
12:29 1192
12:51 1201 15:17

18:10 1254 15:49

18:40 1263 21:07

1,751km

18:10 1254 15:49

18:40 1263 21:07

00:52 1332 23:39

06:05 1104 05:52

06:25 1121
12:29 1192
12:51 1201 15:17

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,448km

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

22:20 2201 00:09

09:20 1158 05:10

09:32 1161 11:36

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,750km

E29A
(3)

E27A
(3)

E28A
(3)

                  EMU500 600           18
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3-19 - 1/3

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

21:54 1304 19:55

22:04 22:14

07:49 4132 06:50

07:57 4121 08:46

16:47 1237 18:59

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,623km

14:29 1212 12:11

14:58 1221 17:23

22:20 2201 00:09

09:34 1162 05:10

09:43 09:53

16:18 1234 16:05

16:30 1241 19:16

00:52 1332 22:39

06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

18:10 1254 15:49

18:40 1263 21:07

1,359km

E30A
(3)

E31A
(3)

                  EMU500 600           19
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3-20 - 2/3

05:35 2107 06:28

10:03 1168 06:43

10:20 1173 13:11

16:49 1242 13:48

17:05 1243 19:33

22:20 2201 00:09

09:34 1162 05:10

09:43 09:53

16:18 1234 16:05

16:30 1241 19:16

22:18 1308 19:48

22:36 1311 00:13

10:09 4148 06:42

10:33 4157 13:39

19:40 4224 16:50

20:01 4233 00:09

1,774km

13:10 1198 10:45

13:37 1207 16:02

21:54 1304 19:55

22:04 22:14

 06:05 1104 05:52

06:25 1121 09:25

12:29 1192 09:38

12:51 1201 15:17

18:10 1254 15:49

18:40 1263 21:07

22:20 2201 00:09

09:34 1162 05:10

09:43 09:53

16:18 1234 16:05

16:30 1241 19:16

1,371km

E32A
(3)

E33A
(3)

                  EMU500 600           20
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3-21 - 3/3

06:50 07:10 1703
07:40 07:20 1704
07:50 08:10 1707
08:40 08:20 1708
08:50 09:10 1713
09:40 09:20 1714
09:50 10:10 1717
10:40 10:20 1718
10:50 11:10 1723
11:40 11:20 1724
11:50 12:10 1727
12:40 12:20 1728
12:50 13:10 1733
13:40 13:20 1734
13:50 14:10 1737
14:40 14:20 1738
14:50 15:10 1743
15:40 15:20 1744
15:50 16:10 1747
16:40 16:20 1748
16:50 17:10 1753
17:40 17:20 1754
17:50 18:10 1757
18:40 18:20 1758
18:50 19:10 1763
19:40 19:20 1764
19:50 20:10 1767
20:40 20:20 1768
20:50 21:10 1773
21:40 21:20 1774
21:50 22:10 1777
22:40 22:20 1778
22:50 23:10 1783
23:40 23:20 1784

07:44 1132
08:00 1141 10:24

13:10 1198 10:45

13:37 1207 16:02

17:51 1284 20:01

20:43 1291 22:59

09:03 1152
09:20 1163 11:36

14:29 1212 12:11

14:58 1221 17:23

17:51 1284 20:01

20:43 1291 22:59

1,658km

E34A
(3)

                  EMU500 600           21
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Kuo-Chu (Orson) Liu

77 7 3
164 74 2

haoxiang.taiwan@gmail.com

(2010~2012)
(2006~2010)

(2003~2006) 
(2000~2003)
(1994~2000)

(2010~ )
(2010~ )

(2003~)
(2007, 2008 )

(2007~ )
(2007~2009)

(2005~2006)


