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Investigation into Life Cycle Cost of Electric Multiple Unit (EMU)
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Park, Jong-Mok Kim, Phil-Hwan Lee Jong-Kwon
ABSTRACT

New Electric Multiple Units that will be released in the rolling stock market are required to meet regulations of
reinforced safety and conveniences for passengers. For those reasons, Vehicle purchasing cost to be increased
will be unavoidable. However, The reduction of operating cost by employing effective and efficient design on
the EMU at initial phase will be expected. Hence, Vehicle purchasing shall be determined to take into
consideration of purchasing cost vehicle at first stage and operation cost appropriately.

In order for introducing method to presume such costs, this document will show Life Cycle Cost on vehicle and

its applicability.
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293 Management of LCC data during tender
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UNIFE-UNILIFE

Revision 0
Global data

1. GLOBAL DATA

Project: Rotem LCC
Sub-syst. Supplier: ¢

Eguipment: 00-01-09

Parameter Value Unit, comments
|Personnel Costs
Original manhour cost 35 Cost
Manhour cost unit Pounds/h Unit
Life cycle and economy
Number of trains/piants/lines 83
Operating distance 1,200,000 . jkmfy
Discount rate (imerest rate - inflation) 4% Percentage
L.ife Cycle length (used in calcs) 25 [Years
[Product Life Cycle (for info only) [Years
Present value factor (calcuiated) 1582
Covered distance during life (calculated) 39.0660.660_ {km
Revenue operatling time per year h {not incl in calcs)
Powered time per year this system 4,000 h {used in calcs)
|Remarks: other syst with powered time (h)
T /i
(Car/unithype Type Number iName
[CAR/UNIT/TYPE 1 2 us
ICAR/UNIT/TYPE 2 3 M1
ICAR/UNIT/TYPE 3 2 M2
[CAR/UNIT/TYPE 4 1 T
[CAR/UNIT/TYPE § 1 T2
ICARMUNIT/TYPE & h) 11"
Skill categories
Skill cal no Code Description
1
2
3
Faiture categories
Failure category number Code Description Penatly cost per fail_| Unit
1 N 1) Asunds
2 uwy 0 Pounds
3 The rest 0] Pouncs
4 Pounds
5 Pounds
6 Pounds
7 Pounds
8 Poupds
[ Pounds
10 Pounds
PM Fixed intervals
PM number PM Name Description Interval Unit {km/d/m/y}
1 Dail Service Check 3 d
2 Monthi Balanced Examination 3 m
3 2 Yeary  |Heavy Maitenance 2} Y
4 4 Yearly  |HeavyMaintenance 4 Y
5
6
7
8
8
9
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%X 3 4 LCC RESULTS

UNIFE-UNILIFE Project: Rotem LCC
Revision 0 Sub-syst. Supplier: 0

LCC Calculation Resuit Equipment: 00-01-00
Revision Date 02-08-06

Global data Value Unit
| Original manhour cost 35{Pounds/h

Number of trains/plants/lines 83|No

Mean production 1,200,000 km/y

Discount rate 4%|Percentage

Life cycle 25|years

Revenue operating time (info) . Olh

Operating time this system 4,000ih

Covered dist during life 30,000,000{km

PM Type Source data PM

Investments Value Unit

Aquisition Cost 5,000,000} Pounds

Maintenance equipment 0] Pounds

Spare paits 50,000|Pounds

Training 2,000} Pounds

Documentation 2,000} Pounds

Misc. inv 1 0}Pounds

Misc inv 2. 0|Pounds

Sum Investments 5,054,000] Pounds

Yearly costs Total cost Discounted cost Unit

Spec on Misc worksh 62,500, 39,055]Pounds

Sum yearly costs 62,500 39,055|Pounds

LSC (all trains) Total cost Discounted cost Unit

Energy cost 100,000 62,488{Pounds

PM 50,489,232 31,549,873{Pounds

CM 2,735,159 1,709,155{Pounds
Failure penalty 0) 0jPounds

Sum LSC 53,324,391 33,321,516{Pounds

Sum LCC (all trains) 58,440,891 38,414,571 Pounds

FIR Unit (FPMIKM,

Reliability Analysis (per train) Failure rate Description H, FPMH, FIT)
Fault cat 1 0.00]Example: Stopping fault >10 min FPMKM
Fautt cat 2 0OlExample: Unpi Workshop visit FPMKM
Fault cat 3 O]Example: The rest FPMKM
Fault cat 4 0 0] FPMKM
Faultcat 5 0 0 FPMKM
Fault cat 6 0 0l FPMKM
Faultcat 7 0 0 FPMKM
Fault cat 8 0 0 FPMKM
Fault cat 9 0| 0 FPMKM
Fault cat 10 0| 0 FPMKM
Sum Failure Rate (per train) 0 FPMKM
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Guidelines for Life Cycle Cost by the UNIFE LCC GROUP
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