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Abstract The management of total life cycle costs, which ensures efficient equipment acquisition and
accounts for operation maintenance costs, is becoming even more important due to cost increases
driven by the complexities of modern weapon systems. Most operational maintenance costs, which
account for more than 60% of life cycle costs, are incurred by logistical support items such as
maintenance, repair, and transportation costs caused by equipment failures. RAM design activities are
required at the weapon acquisition stage to reduce these costs and improve reliability and
maintainability. In this paper, the effect of redundancy on costs was analyzed, and optimal Availability
and life cycle costs were calculated by RAM-C trade-off analysis. The results of this study provide basic
data for establishing domestic RAM-C standards and procedures.
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Revision of Logistics
Management Policy

Determination of
Study Goals

l

Analysis of Advanced
Overseas Guidance

‘ Case Studies and Applications ‘

/\

LCC Influenced Conduct Trade
by RAM Design Studies

~_

‘ RAM-C Analysis Process ‘

Fig. 1. A Schematic Diagram of Major Research
Procedure
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Fig. 2. Theoretical LCC Relationships[8]
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Table 1. LCC Influenced by RAM Design[9]

RAM Design RAM Cost

applied Rt ACQt, OM |

Redundancy
not applied R | ACQ}, OM t
MIL Spec Rt ACQt, OM |}

Part Quality
Commercial R |} ACQI, OM t
applied Rt ACQt, OM |

Derating

not applied R} ACQ{, OM 't
applied Mt ACQt, OM |}

Modularization
not applied M | ACQ!, OM t
BIT applied Mt ACQt, OM |
not applied M | ACQ}, OM t
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Fig. 3. RAM-C Analysis steps[10]
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Table 2. RAM-C Preparers and Organizations
(example) [10]

Function Preparer Organization
R&M Engineer Name Organization Name
Product Support Specialist Name Organization Name
Cost Analyst Name Organization Name

2.3.3 Gather Info(Xt2 $=7%
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Table 3. OO System RAM-C Threshold

Table 4. OO System RAM-C Feasibility

Parameter Threshold Units Parameter Threshold Value | Predicted Value
KPP Ao 80 % KPP Ao 80 80.4
KSA MTBF 300 Hours KSA MTBF 300 340
APA MTTR 4 Hours APA MTTR 4 4
KSA O&S Cost - KRW KSA O&S Cost - 65,524,894,578
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2.3.5 Assess Feasibility(&3175M 30I)

Case: not
Point: 21

LSC=65524834578 KRW
A=08043
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{Peint 21 - Point 20}
dLSC=344800000 KRW
dA=00140

L
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Fig. 4. OO System LSC Result
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2.3.6 Conduct Trade Studies(EEE2A Aldl)
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Fig. 5. Tradeoff 1 : Cost-Effectiveness Graph(nol)
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Fig. 6. OO System FMECA Matrix
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dLSC=6408278926 KRW
dA=-0.0100

0.0 * v v
58.0E9 60.0E9 62.0E9 64.0E9 66.0E9
[KRW] & Life Support Cost

Fig. 8. Tradeoff 2 : Cost-Effectiveness Graph(nol vs no2)

Table 6. Tradeoff 2 : Life Cycle Cost Summary(nol vs no2)

Life-Cycle Phase Cost Category

Configuration no2

Cost(KRW) % of Total

Configuration nol
Cost(KRW) % of Total

Acquistion 1. Life Cycle Cost Acquistion(LCCA) 4,053,766,800 5.8 4,996,079,500 7.8
2. Life Support Cost(LSC) 65,524,894,575 94.2 59,116,615,649 92.2

a. Total Investments(CI) 4,237,284,400 6.1 2,811,541,800 4.4

Item Investment(CII) 1,477,284,400 2.1 51,541,800 0.1

Resource Investments(CIX) 2,760,000,000] 4.0 2,760,000,000 4.3

b. Recurring Cost(CN) 61,287,610,175 88.1 56,305,073,849 87.8

Operation Item Consumption Costs(CND) 70,557,252 0.1 76,648,275 0.1

and Item Reordering Costs(CNO) - - - -

Maintenance Item Storage Costs(CNS)

Transportation Costs(CNT)

312,025,383 0.4 334,299,323 0.5

Corrective Maintenance Costs(CNC)

57.,857,467,789 83.2 52,846,566,500 82.4

Preventive Maintenance Costs(CNP)

732,148,589 1.1 732,148,589 1.1

Resource Sustainment Costs(CNW)

2,315,411,162, 33 2,315,411,162 3.3

3. Life Operation Cost(LOC)

0 0 0| 0

Phaseout and Disposal | 4. Life Termination Cost(LTC)

0 0 0| 0

Life Cycle Cost(LCC)

69,578,661,375 100 64,112,695,149 100

w
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Table 7. M&S Tool for LCC

M&S Tool Major Function
OPUS 10 Logistics Support Cost
CATLOC Life Cycle Cost
LAMP Logistics Support Cost
Nemosim Life Cycle Cost
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