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Freight Train Locomotive Rescheduling Problem after Disruptions

KEISUKE SATOt and NAOTO FUKUMURAt

This study discusses a rescheduling problem of locomotive assignment to freight trains after
the timetable adjustment is done in a disrupted situation. We model the problem as an inte-
ger programming one with set-partitioning constraints taking maintenance of each locomotive
into account, and solve it by a combination of its set-covering relaxation and column gener-
ation. Numerical experiments using real data reveal that our method provides a locomotive
rescheduling plan of satisfactory quality in acceptable time.
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Fig. 1 Timetable/locomotive scheduling plan
and adjusted timetable.
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Fig. 2 Network Representation.
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Fig. 3 Solution method using set-covering relaxation.
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Table 1 Results and solution time (average of 10 trials.)

No. | #If (h) | ZEAEK | gap(%) ¢ | S IPF| | st (s) (RMP,) (SPy) (IP) | WAFERR (s)
1 48 6.0 0.00 8.3 9595.2 2.7 0.9 1.8 0.0 3.5
1 60 6.0 0.00 | 7.1 | 9585.9 3.7 0.9 2.7 0.0 41
4 48 21.0 0.00 194 10874.6 6.9 3.4 3.5 0.0 10.1
4 60 20.0 0.00 28.9 14620.8 20.4 10.4 10.0 0.0 25.3
4 72 21.0 0.00 39.6 17997.6 50.6 26.5 24.1 0.0 71.7
5 48 45.0 0.25 24.6 12460.5 13.0 7.4 4.2 1.4 16.5
5 60 43.5 2.00 29.4 15763.7 29.6 15.3 9.9 4.3 34.7
5 72 44.7 0.80 43.9 20411.3 68.8 37.8 26.0 5.0 78.4

® 2 HEKEERL L CTOHERE (10 Bo0EH)
Table 2 Solution time without set-covering relaxation
(average of 10 trials.)

No. | #if (h) ¢ | S |PF| | atERE (s)
4 48 26.4 17068.8 18.8
4 60 45.4 27991.1 76.5
4 72 85.1 49856.4 309.6
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Table 3 Disruption cases.

No. | Wk | BIEH | FLIRIE (h) | BAFAAK
1 0 12 3.1 3
4 0 15 4.4 10
5 2 50 3.1 24
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Table 4 Problem size (average of 3 cases.)

EEE (h) | |10 D] v |E|
48 758.7 1373.0 27817.7
60 937.7 1656.0 40683.7
72 1110.7 1943.0 57269.0
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