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ABSTRACT

Purpose: The objective of this study is to verify the economic validation of quality management integrated
train freight car by analyzing economic evaluation indicators such as benefit and cost, net present value,
and inter rate of return.

Methods: First, we itemize benefit and cost field by reviewing literatures; Benefit consists of 1)Safety,
2)Operation, and 3)Maintenance; Cost consists of 1)Set-up fee, 2)Wireless internet fee, and 3)Cloud storage
using fee. Second, based on these estimated values, we conduct an economic evaluation analysis. Among
them, benefit and cost, net present value, and internal rate of return are selected.

Results: As a result, all estimated values are highly over criterion of economic validity(B/C=1, NPV=0, IRR=
R); Dbenefit over cost ratio is 28.22, 2)Net present value is 8,121.66million KRW, and 3)Internal rate of
return value is 2272%.

Conclusion: The findings of this study will help making a decision when train industry adopts IoT technology
for improving the effectiveness.
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Figure 1. Components of train freight car management system(Won et al, 2015)
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Figure 2. Functions and operation environment of server device(Won et al, 2015)
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Table 1. Category of Benefit items and values for train freight car base on loT
(Unit: 1million KRW)

Type Configuration Benefit(Min~Max)
railway accident
. 1.93
occurrence reduction
. . Crosswalk accident reduction 1.40
railway Accident - - - -
Safety Prevention & Correspondence railway fire accident reduction 2.72
P Facility damage reduction 9.25
Industrial accident prevention benefit 20.18
Total Balance 35.48
Failway operating effectivencss Customer opportunity cost reduction 139.72
Yy op increise Transport capability increase 1,491.93
. Service delay reduction 47.03
Operation -
. . Job process hour reduction 71.11
railway crew IT service —— -
Provision telecommunication fee reduction 3.10
Total Balance 1,752.89
Maint Decelerator defect reducti Standard maintenance cost reduction | 180.02~2180.29
aintenance ecelerator defect reduction Total Balance 180.02~2180.29
¢ WVIEAE BRRAT TR 9 ERRAL A8, B 7o B0l 2gHbl A4S
3.3 H&(Cost)9] =3}
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Table 2. Category of Cost items and values for train freight car base on loT
(Unit: 1million KRW)

Item Configuration Cost(Min~Max)
Set-up Fee Sensor, Master [oT, Communication Module 24~28
Wireless Internet Fee KT, SKT Data 2~55
Cloud storage Using Fee KT, SKT, MS Azure, Amazon AWS 2.5~5
Total Balance 28.5~88
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95 st [oT7]% Bl e Al2g dadol=g aahd 51 wele] AAA 4o ash Zlo= v
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W A} IS 5.5%5 3l Jo® L]-E‘r
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Table 3. Benefit and Cost for 1~5 years (NPV)
(Unit: 1million KRW)

lyear 2year 3year dyear Syear Total Balance
Benefit” 1868.96 1771.53 1679.17 1591.63 1508.66 8419.96
Cost? 88.00 56.87 53.90 51.09 48.43 298.30

Hl(Benefit) / v]-&(Cost) B]& = 28.22

A7 /‘}%‘Oﬂ ke B
ol TEdA7IA = 0 o Aol lvk= v = a4 3tH(Jung, 2012).

NPV = 8419.969¢ - 298.309¢ = 8,121.66%¢

(Jung, 2012).

Table 4. Benefit and Cost for 1~5 years (IRR)
(Unit: 1million KRW)

lyear 2year 3year 4dyear Syear Total Balance
Benefit 1868.96 1771.53 1679.17 1591.63 1508.66 8419.96
Benefit 2% 86.78 3.81 0.16 0.00 0.00
Cost 88.00 56.87 53.90 51.09 48.43 298.30
Cost 3Y 38 2.64 0.11 0.00 0.00
Aol/u)g HlE, EAATI, ol Eel I AAA B FF Baol $4 AT AL ohlnl, 7 AE
2 3A4dE AU ek oT718F e shak PdF s3] Al2=ge] BAES Al 71 A% B5ellA] vl
2 AAE HoErh

1) 1.0559] dx} o2 Um
2) 1.0559] dzk-1 $o2 Y&
3) IRR 2272%= & A9

4) IRR 2272%% b H|&
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