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Life Cycle Cost Analysis of Main Conversion System in 8200 Series Electric Locomotive
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Abstract

8200 Series Electric Locomotives are mostly imported from overseas due to aging and uncertainty of source

technology, and it's the maintenance cost is increasing. We are analyzed life cycle costs based on international standards such
as IEC 60300-3-3 and IEC62278. The main conversion system of the 8200 series electric locomotive is closely related to
vehicle operation and is one of the subsystems requiring frequent maintenance. In this paper, the life cycle cost of the main
conversion unit in 8200 series electric locomotive is analyzed based on the maintenance manual. As a result of analysis,
maintenance cost of GTO module and control device is relatively high, and it is confirmed that the cost increases according to

the useful life.
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Table 1 Cost Breakdown structure form of main conversion system
Maintenance cost(Rg)
Preventive Operation . NPV(%)
Y. . Failure
ears maintenance cost expenses )
Control Air Vehicle station maintenance Cumulative
GTO e ; cost Sum NPV
device blower operation cost cost
1 4,729 4,729 4,729 - 34,584 88,166 88,166 87,293
30 913,774 406,662 86,381 51,966 46,152 - - -
SHA (B HR]) 2,637 1,947 - 383 - - 8,936 8,936 7,463
B 2 A7IEA HEE 03 RS ES LI3 LIS  GL3  GL6 GLY GL10
Table 2 Main Conversion Device Failure Status |
5,000km
Power . Air .. Or 14days
diyga}r total | conver s el brak l()jHV}ng Etc 40,000km
vision sion system e evice F ey ——
g | o2r 5 5 8 1 240,000km
Or 22months
12¢ 24 2 2 1 - 480,000km
‘13]5_ 26 5 12 2 3 4 Or 42months
149 | 21 9 9 1 3 960,000km
A Or 7years
158 18 3 10 1 - 1,920,000km
Sub Or 14years
ot | 12| 24 48 1 31 8 . Pr—
Or 22years
Failure
rate - 196 39.3 90 254 65 J8 3 8200t A7]7]1&A AHIE FH|FY|
[%] Fig. 3 Maintenance cycle of 8200 series electric locomotive
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Table 3 Inspection Items by Equipment

Part Inspection| Main | 11 | LI | GI | GI | GI | GI

items |inverter| 3 | 8 | -3 | 6| -9 [ -10

Main inverter 54 2 16 |1 22 | 33 |51 | 52| 64
Central

Control 14 2 8 [ 11|14 |14 | 14| 14
Unit

Yearly o\ ner | 1825 | 3 [ 05| 1 [015[007|045
inspection

Inspection |\ v nav| 573 |90/5(90/5|90/5|90/5|90/5|90/5
period

E 4 HU5E 24l

Table 4 Analysis method of inspection type

Type of Analysis Type of Analysis

inspection method inspection method
ES 5 x 3¢ LI 909y x 5¢
GI 90y x 5¢ - -
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Table 5 Calculation method of breakdown cost

Failure maintenance

cost

Replacement cost
Depending on the
service life
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Table 6 Cycle period on Subsystem

Part Year Part Year
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Fig. 4 LCC Analysis graph of Main Conversion System
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Fig. 5 Life cycle cost analysis of PWM modules by year
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