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This study proposes using a linkage approach to
establish PBL performance metrics and estimate
standard costs using acquisition-phase RAM-C analysis
results. Specifically, domestic PBL regulations and
prior research were analyzed to review key metrics and
cost structures, deriving a linkage method with RAM-C
outputs. Applicability was verified via an RAM-C
simulation case study, detailing cost estimation
support for inventory investment and spare parts
procurement. This research provides a policy and
practical foundation for the efficient implementation of
PBL.
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Table 1. Definition of PBL standard cost items

Cost Items ‘ Definition

Cost for procurement and repair of consumable/repairable items arising from

Repair Parts Procurement / Maintenance Cost planned/unplanned maintenance processes during the PBL period.

Costs for procurement or associated financial costs (opportunity costs) for inventory*

pre—acquired by the contractor to assume responsibility for the impact of PBL items on
Inventory Investment / Compensation Cost system availability.

*The required inventory level is determined through consultation between the military

and the contractor, based on values calculated from a Vari-Metric based model.

Usage fees for additional facilities or equipment acquired by the contractor to execute
Support Facilities / Equipment Cost the PBL program, specifically in cases where the contractor serves as the primary
maintainer.

Labor costs and incidental expenses for personnel stationed within or near military

Dedicated units at the request of the military.

Technical Support Cost — - -
Labor costs and incidental expenses for personnel providing technical support on an

Ad-hoc as-needed basis upon the military’s request.

Labor costs and incidental expenses for personnel dedicated to the management of

Program Management Cost the PBL program.

Costs incurred during activities to move items between the PBL contractor and the

Transportation Cost . " :
using military units.

Costs consumed in activities for storing PBL items in storage facilities, such as

Storage Cost
warehouses.

Logistics Cost . Expenses generated from activities to facilitate the movement and storage of items
Packing Cost - . ; " .
before delivering PBL items to the using military units.

Costs arising from activities required to collect and process logistics information
Info-Management Cost  related to PBL items, as well as expenses for planning, coordinating, and controlling
logistics activities.

Costs for developing and establishing the information system required for PBL
Establishment execution, such as item requisition and delivery (includes software development and
Information System Cost infrastructure costs).
Costs for modifications or routine maintenance of the established PBL
information system.

O&M
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Table 2. Status of PBL indicators and target setting by case study

Operation Reliability

PBL In o!ica tors E\Z?I?g;ﬁpy Ri;/;tii(r:s . (Ro) Logistics Response Time (LRT)
Project (Ro) Rate
MTBF  MTTR  SSR DSR TOB DRT AWP
UAV 0 0] 0]
Cheon-ma(Tracker) 0 0 0
KT/A-1 0 0 0
J-15K 0
Domestic KT-1 0 0 @) 0
MCUAV 0 0 0 0 0
Red Shark! 0 0
T-50(Airframe)? 0 0 0 0
T-50(Engine)® 0 0
F-14 LANTIRN 0] 0]
F/A-18 0
Overseas H-60 Avionics 0] 0
APU 0] 0
AEGIS 0]

'Additional indicators: Failure Repair cost per Round, Operation Unit Satisfaction

Additional indicators: NORS(Not Operationally, Reagy for Supply)

3Additional indicators: Non-operational rate for spare engine/APU (Auxiliary Power Unit)
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Table 3. Linkage between PBL indicators and RAM-C outputs

PBL Indicators

Linkage Feasibility

KNST

Associated RAM-C Data & Limitations

OperationalAvailability (Ao)

Operation Availability (Ao) 0 Mission Availability (Am)
Operating Time
System Readiness Rate A Total Time

*Calculation methods vary by weapon system

Mean Time Between Failures

Number of Corrective Maintenance

(MTBF) 0 Number of Mission Failures
Operation - - - - -
Reliability Mean Time To Repair (MTTR) 0 Corrective Maintenance Task Time
(Ro) System Status Readiness Mission Duration
(SSR) 0 Mission Delay Time
Mission Cancellation time
Requires detailed segmentation and precise measurement of
Customer Wait Time (CWT) X material procurement and Administrative Lead Time (ALT)
within Total Downtime (TDT).
Delinquent Support Response
Logistics (DSR) X Same as above
Resp(oLn;Te)Tme Time On Back Order (TOB) Same as above
Delivery Response Time (DRT) Same as above
Number of Units Awaiting Parts . High variability n supply delay causes -
(AWP) X Requirement for forecasting internal & external logistics
environments
Not Mission Capable for Supply (NMCS) X Same as AWP

Table 4. Linkage between PBL cost breakdown structure(CBS) and RAM-C Q&S cost

Cost Items

Linkage Feasibility

Associated RAM-C Data & Limitations

Repair Parts Procurement /

Organic Maintenance Cost (Repair Parts)

Maintenance Cost 0 *Excluding initial procurement / investment requirments
Inventory Investment / 0 Organic Maintenance Cost (Repair Parts)
Compensation Cost *Including initial procurement / investment requirments
Maintenance / Supply Facilities,
s . Test / Support Equipment Replacement,
Support Facilities/Equipment Cost A Support Equipment O&M
*Derived from IPS, but not included in RAM-C
Technical Support Dedicated X N/A
Cost PP *Defined in O&S cost sub-items, but distinct in nature from
Ad-hoc X PBL Technical Support Cost
Program Management Cost X N/A
. Transportation Cost
Transportation Cost A *Determined as derivable upon securing cost unit data
o Inventory Holding Cost
Logistics Cost Storage Cost = *Determined as derivable upon securing cost unit data
Packing Cost X N/A
Info-Management Cost X N/A
Information System Establishment X N/A
Cost 0&M X N/A
Bl &8 &4 AHEE AATH. A 279 F24 0 ZAAERR 882 7 0SS st b . ol
= F7IAA Y AA & U oA R FES] & A5 T A Wl OOAAE AE AT LR
A7) gL B GAC A RAM-C 42 531 44%  AA3ch 00A AL &&-54 BACNA A
A AFE, PUE, 8E 4 W B4 I g 158N 28 LS E Sust a7u Sy
PBL AoF 321 A] T2 E Y3 BEU§ A FRHFTI R EY[2]ol U RAM-C B4 F
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Spare parts stock level optimization tool Event-based RAM simulation tool Life Cyde Cost analysis Tool

* Simulation verification of
meeting RAM metrics in a

i real-world operating

|

|

* Lifecycle cost analysis based

|

I

parts inventory quantity to ‘
on simulation results i
I

I

meet the target operational

availability environment

]
{ * Calculation of the initial spare ‘
|
|
|

Fig. 2. LCSC based RAM-C analysis procedure

HE 2= PBL AMYS F4SfoF 5t= 24 U SR 1A (R o) H 294 (°oFF) &9 ¥l =
5t 9Jo] RAM-C 4 ZIEPBLARARE X FoA FP5tH, 304 () &5 A H|= PBL A Y-S
FH & Aol Aok WS AES 87} Ut ol AFGA AN =TS 7Yt A 48 F5
JE = 00A| A S BOMEZ 7|¥to & A5kl on,
4.2 RAM A Ed 0] A 7|5t RAM-C B4 23] EF5E 1 A2 AFERZE L5t 25t
o B85 ASEL 1 I Al g F50] B
RAM-C #42 H-§ &4 =4 LCSCE &8st  He= AL E 7HEs5to] 100%= AL, F5
Atk LCsCe= =Wl F71AA 9] &84, FulAd, ZgE2SMRIEE 7| E 0 & A5 HEotAtt. =
BEAezxd 2 £HF7H 842 E vdstr] ¢ GAI7E WA ZE D =2 A 7F2 RAM Al E 8] 0] 4 9]
S e =4k RAM-C £4] =2 OSLO, ESPA, 8 AI{MHSE XEAIHS 54 g4 2277
ANACOSTY 37 HEE T4 =0 o o]§ B &, WA 2 PSAZNE, SHAT2 F5E B
FE B4 f 1 HAH3} RAM A EF o)A, £ F7] FYATHE 7R CE B 10%E BEHAR
HE BAE GAHORE +=PT 4= Jrh. LCSCE Y ol= FFEEZE F&oto] AA A L 25 B
&3 RAM-C #4 F A= Fig. 29t £t A YT YA HE S RSt At B 5
Z HEY 5 Ao B4 G A4 8 It 2ERVE J85 91, HU &2 5%E A
Ayl e, AHlE, F5ES5%(PBS, product  Stom FEE A AES AT AT AL
breakdown structure), F5E A=, YH|= A& {AH] H&2 @719 5%E 7Hsto] A4 skt
7} E 59 A JEF BV Zastth 00A A9 A EVMISES YRS 48 FHE 7HYs
+& 9 G/l PBLAG L P AL 7|6t o 0%E FEston, FeE AFPA AU d
2 AT A5 g2 Table 59 2ot 9] AFAGES 2.1%, FH| AE AZHT 176,000
4 B4 00A| A= F etolH, AxpE w2 A g Ho g2 Hgstrt. o]et Lol AT YF g 7|5t
% A&kt Al EF ol 7172 PBL 741 71+& 22 RAM-C24& $ 33 2 7}+= Table 69} 't}
do 7 7hHsto] A7t 392 AASEH AL, A7 &
%Al{ HAF e g daad 28442 43 RAM-C A= 2T} 7|6t PBL A 72| 1 AHA
Zsto] Aottt A AR ERA HH LE7HE
T =PBLAY 2AS 715t 85% & A A5t 2E&7FH8 == RAM-C B4 23t 3 7 A HH 0

7
00 A FulAEL S 3uhA Ul AES H 2 PBLAJTHA| E} AA 75 ol 2 A o]

924 2026; 9(3); pp. 918-927 Journal of the KNST



Yeonah Yoon et al.,

Table 5. LCSC input data

A Study on Setting PBL Metrics and Estimating Standard Costs Using Simulation-Based RAM-C ...

KNST

Elements Input Data

Deployment quantity

6 sets

Deployment plan

Apply the annual deployment plan for 6 sets

Simulation period

26,280 hours (3 Years)

Operation Scenario

Annual operating hours 5,000 hours
Annual number of missions 12 missions
Target Operational Availability (Ao) 85.00 %
Maintenance concept Maintenance Level 3 Levels (Unit / Intermediate / Depot)
Product structure BOM
Failure model Apply an exponential distribution
Probability of item replace 100 %
Probability of item repair M Zzﬂ;pglyg/[)’Sl\fR 209695 %

Lead time

Apply a normal distribution
* Mean: Aver. lead time
* Std.: 10% of Mean

Product information
Replace time

Apply a normal distribution
* Mean: Apply PSA result
* Std.: 10% of Mean

Repair time

Apply a normal distribution
* Mean: Aver. repair time

* Std.: 10% of Mean
Discard rate 5 %
Unit price Apply procurement unit prices
Inventory holding ratio 5%
Inflation rate 0 %
Cost information Wage increase rate 2.1 %
Maintenance hourly rate 176,000 KRW

Table 6. Results of the LCSC-based RAM-C analysis

Parameter Results

Reliability (MTBF) 49.13 hr
RAM Maintainability (MTTR) 0.05 hr
Operational Availability (Ao) 88.35%
Initial spare parts cost KRW 4.45 billion
Cost Repair parts cost KRW 2.50 billion
Maintenance worker cost KRW 0.13 billion
Inventory holding cost KRW 0.33 billion
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