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Comparison of Relative Weights of Cost for Road-bed Construction
and Energy on Life Cycle Cost of Railroad
-in Case of Seoul-pusan High Speed Rail

ABSTRACT

It is generally recognize that the weight of energy cost for railroad alignment in the life cycle cost is higher than that for roadway. This
study analyzed the relative weights of railroad road-bed construction cost and energy cost in the case of Seoul-Pusan High Speed Rail.
Recently, the optimization of railroad alignment with computerized methodology has been studies. The optimization is supposed to
aim the minimization of life cycle cost including the energy cost as well as the minimization of the construction cost. The operation
period of the Seoul-Pusan High Speed Rail is limited to ten years, then various future operation scenario were developed for the next
20 years. The weight of energy cost is estimated 10~30% of the construction cost by scenario, and it is lower than the figure generally
expected. It may be meaningful to provide the method to include the energy cost in the railroad alignment optimization.
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Table 1. Construction Cost by Type (Seoul-Pusan High Speed Rail)
(unit : million won)

2nd Revision - Phase 1 | 4th Revision - Phase 2

Land 834,730 942,103
Road Bed 8,809,666 3,766,797
Track 928,688 537,491
Building 596,582 280,034
Rolling Stock 2,710,071 0
Depot 715,653 202,192
Electricity 997,581 432,393
Communication 558,176 287,972
Signal 455,629 314,406
Design 237,456 153,402
Supervision 440,007 210,081
Facility Aux. 43,865 10,046
Project Management 210,738 29,578
R&D 67,843 27,300
Facility Maintenance 732,551 0
Connecting Line 85,800 0
Electrification 10,800 0
Cultural Asset (design) 19,895
Total 18,435,836 7,213,690
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Table 2. Transport Record (Seoul-Pusan HSR) (Korea Railroad et al.

2013)
vr. # of 1,000 # of 1,000
Travel veh-km Passenger Pax-km
2004 96 7,440 1,491,984 334,898
2005 100 10,723 2,992,370 692,693
2006 104 11,218 3,685,563 838,213
2007 100 11,616 4,114,379 935,287
2008 104 11,960 4,395,510 988,213
2009 106 12,063 4,506,438 989,374
2010 120 13,261 5,610,085 1,253,208
2011 130 17,432 9,699,181 2,283,436
2012 130 19,264 10,383,160 2,441,923
Table 3. Energy Consumption (Seoul-Pusan HSR)
Vi Quantity Cost won
(KWh) (mil. won) /KWh
2003 734,912,038 51,062 69.48
2004 268,211,648 22,747 84.81
2005 369,771,668 29,068 78.61
2006 375,011,509 29,304 78.14
2007 390,974,006 30,669 78.44
2008 417,015,282 32,894 78.87
2009 481,028,706 35,687 74.18
2010 558,808,165 46,308 82.86
2011 741,337,434 64,927 87.58
2012 740,746,813 74,707 100.85
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Table 4. Energy Cost (2004 value)

e, Quantity Cost (Current) Cost (‘04 value)
(1,000 KWh) (mil. won) (mil. won)
2004 | 268212 22,747 20,747
2005 | 369,772 29,068 31,361
2006 375,012 29,304 31,805
2007 390,974 30,669 33,159
2008 417,015 32,894 35,368
2009 481,029 35,687 40,797
2010 558,808 46,308 47,393
2011 741,337 64,927 62,874
2012 740,747 74,707 62,824
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Table 5. Road bed Construction and Energy Costs (‘04 Price)
(unit : million won)

V. Road bed Energy Cost
Const. Cost Alt. 1 Alt.2
2004 4,395,657 22,747 22,747
2005 31,361 31,361
2006 31,805 31,805
2007 33,159 33,159
2008 35,368 35,368
2009 40,797 40,797
2010 4,414,009 47,393 47393
2011 62,874 62,874
2012 62,824 62,824
2013 62,824 69,379
2014 62,824 76,618
2015 62,824 84,613
2016 62,824 93,442
2017 62,824 103,193
2018 62,824 113,960
2019 62,824 125,852
2020 62,824 138,984
2021 62,824 153,486
2022 62,824 169,502
2023 62,824 187,189
2024 62,824 206,721
2025 62,824 228,292
2026 62,824 252,113
2027 62,824 278,420
2028 62,824 307,472
2029 62,824 339,556
2030 62,824 374,987
2031 62,824 414,115
2032 62,824 457,326
2033 62,824 505,047
2034 62,824 557,746
2035 62,824 615,945
8,809,666 1,813,270 6,222,285
8,132,277 772,162 1,889,162
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Table 6. Seoul-Pusan HSR Operation

# of Km 1,000 Km KWh/ KWh

yr. Trvl | /Train |Pax-Km/Trvl| /Pax |Train-Km |/Pax-Km

2004 | 96 | 212.32 3,489 224.47 | 36.05 0.80

2005 | 100 | 293.78 6,927 231.49 | 3448 0.53

2006 | 104 | 295.52 8,060 22743 | 3343 0.45

2007 | 100 | 318.25 9,353 22732 | 33.66 0.42

2008 | 104 | 315.07 9,502 224.82 | 34.87 0.42

2009 | 106 | 311.78 9,334 219.55 | 39.88 0.49

2010 | 120 | 302.75 10,443 22338 | 42.14 0.45
2011 | 130 | 367.38 17,565 23543 | 4253 0.32
2012 | 130 | 406.00 18,784 235.18 | 3845 0.30
Avg. | 112 326 11,246 228 37 0.42

Table 7. Weight of Energy Cost by Alternative

Alt. 1 Alt. 2 Alt.3 Alt. 4 Alt. 5

Weight 20.6% 70.6% | 47.3% | 37.5% 61.6%

Discounted

. 9.5% 232% | 17.8% | 18.9% 31.1%
weight
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