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Abstract Weapon systems must be readily available to achieve combat readiness, which is the key
objective of the Total Life Cycle Management for the Economic Operation of Weapon System. The
current weapon system is based on the concept of RAM-C and the optimization of availability versus cost
targets. This study was conducted to improve system Reliability (R) & Maintainability (M) using CBM+ and
the Naval Combat System. The improvements enhanced the applicability and expected effect of CBM+
based on considerations of mission criticality and combat system fighting power. Furthermore, they
reduce system maintenance costs and improve availability by utilizing predictive maintenance (based on
system health monitoring), maintaining system mission capability, and extending system life cycles. In
addition, it is expected this method could be extended and applied to various combat subsystems by

Research & Design Reflection activities during the development stages of weapon systems.
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Table 1. Maintenance Procedures

Classification Process Parameter
Fault Detection — Fault
Isolation — decomposition
) _eromp MTTR
Corrective — fault repair/removal and X
. (Mean Time
Maintenance | replacement reassembly To Repair)
— Calibration and Adjustment p
— Confirmation of status
Maintenance Preparation — MTPM
Preventive Check Fault — Repair/ (Mean Time
Maintenance | Removal and Replacement — Preventive
Confirmation of Status Maintenance)
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Table 3. Goal of CBM+

Content MA | MR | OC (MDT

Enhance maintenance effectiveness
with integrated maintenance and X X
logistics systems

Incorporate advanced engineering,
maintenance, logistics/supply

. X . X
O]D}. chain, configuration management, and
information technologies
. Employ weapon system designs that
Table 2. Range of Maintenance Approaches ploy weapon system deslg
use measurable, consistent, and X
accurate predictive parameters from
Maintenance Approaches embedded CBM+ capabilities
Reactive Proactive Improve data about maintenance
Category R R . operations and parts/system X X
Run-to-fail Preventive Predictive
performance
) ) Condition- . .
Sub- Fix When it Scheduled based maint- Improve advanced diagnostics, system
Category breaks maintenance diagnostic prognostics, and health management X X X X
capabilities based on current condition
Maintenance Mainten:
No based on a fixed aintenance Provide more accurate item tracking
When , based on biliti X
scheduled time schedule capabilities
Scheduled X X i current
maintenance |for inspect, repair condition - -
and overhaul Reduce maintenance requirements by
performing maintenance tasks only upon| X X
Intolerable evidence of need
failure effect and .
o . Maintenance | i
it is possible to Enable more effective maintenance
. scheduled . X
Why prevent the failure training
NA based on
Scheduled effect through d
2 scheduled evidence Create a smaller maintenance and X
overhaul or of need logistic footprint
replacement i o
Improve maintenance capabilities,
Based on the business processes,supply/maintenance X
useful life of the Continuous planning, and responsiveness leading to
component . i availabili
How p ) collection of optimum weapon system availability
Scheduled N/A forecasted during condition
design and o d Minimize unique support equipment and
updated through monitoring data information systems for individual X
experience weapon systems
On-and Improve system maintainability as a part]
Kind of off system, of design modification through the use X X
Prediction N/A None near-real- of reliability analysis
time trend
analysis Provide interoperability/jointness to the X X
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2.8.2 9AEH X|2(Decision Support)
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2.8.4 M SW T3 (Communications)

AFFZEAAANA = A5 HY HolHE g
AH|9] AeAy mEoA ARt wEbA, dEA
ZEJAE FAE HolHE BEA T} 284 SFH
Agst=dl CBM+ 28-S faix= ds349] 24 +4
8 AHgE B0k ARSAPE ER1E & Qe S &
|t Ee 2 AAske 7159 F7F B8t

=



SHARSH | &8H8| =B R #1243 A1%, 2023

H

%

&3 EOTSY ZHk= AANTEE3X w9zt 4
(mrad)Z AKXt 7Hs31H, 23 003] AlgEle g
BE B3] A5XRENA EOTS 9 24 &5
ARt § 747t AR el A=A Bkt 2
#ol B dolgtd ARAPE ERIE = s
|xpsio] Ak ¢ AA] 23S 3t o Fig. 113

2ol SW Fdo] 7hssltt.

InterCommu- Information

> SubsystemStatuslnfo |

-

Ho B 2

Operatar
Interface

AllSystemStatusinfo

BitReport

SaveTofie

EQTSStatuslnfo

]Uadate

M EOTS Angular Speed < Conditign Value]

] MakeMaintenanceAlet

SendMaintenanceAlert
—
SaveTofie

SendMeintenanceAlert

]D\sp\ay/\\ed

Fig. 11. Diagram of Inter Communication Unit SW

2.8.56 2EXRIE|HO|A F&(Human Interface)

¢%s Ag ZEOA AL EOTSS 64 &=
FE= SEAS - AAGEAA - BuldE A 2
Aol A FR1E 4= Stk 2527t FAEY Woll e
Afolle 2849 Aot glon, &= AR

Sro® Aktele 3¢ 28ARHd °F AME EWRt
At o] HAET. ARARs o] A dE& 55
EOTS &A1l 45 A7t A= Ade SA1
A 5 91ew, olF B A WA APe] o535t
I, WA A7 wEA] S 5 olok B 28 9 A
HAE 2 6 AR B st she A BE
A7 gl 7155 2Ot A £ 9lok. 4
AA " 2amd A 752 71 AEAA A ofv] 2

3 710z olF et i) fyozt

A7E HgF & 9k

o=e T

re

2.9 917 J|HHED 05

EOTS ofl CBM+ 218 A] AlAle] 718 34 2 ]
Hlg W] ATkE AL 5 e A0 osH, e
3} o] A7 w}E Felolun g

278

2.9.1 712 (Ao) St st

AIHHQ] AAA G AFoR 7|E HFEo] &
39U ARAA 4L pEA] §H AFAA ot
EOTS Z<5= dlojElE CBM+ & -8 9 #835tozH
Aej71to g 2|2 9] oz] FulE T 4= 9lo, of
# Eq. (1) I Zo] MDT AAZA AA Q] & g
(TPM), ZAH(TCM) € TALDT #elE 3 AAY
7HEEE AT S & Aotk

A

Ll

OT+ST+AT
OT+ ST+ AT+ TCM+ TPM+ TALDT
B MUT
 MUT+MDT

Ao =

o))

2.9.2 HIBH a1t

9] Iyt e 7Nte R Hulg sHTe
24 gu] v1g-S AT 4 Q1A AA F=HATE Bt
of A4+ £7] F5H1E A7 4 Stk

E3 2 A4 oE AHle EOTS7 E/SH
= AN ARE 3 E E8Fo2H HW V1= QI

7§Z H]-go] BU Qs ol v B3 AIE =
F 4= Q1S Aotk =3 dA) BEE Iy A A%
349 AF ¢ Baselineg 9&3}al EOTS7}
o] JeEg CBM+ A& Al 29| FAads
Act.

N

2 ok

3
—;411—4
8y

ne o
o J

A
e

293 71X Lit|gdt
2 A F7IAA E2EE

o
=

71&ATFEA T o Thet Ax < =g
Yt IFFEAE 7H 5 Qlrk dlE Sof £ 79
A= EOTSY &2 s 27 o= ARGFARE = 7

REYCE R-=b QY

SW &0l A8d AFAAE dsdnle] 4 795
JH BEe 71 E Hdtt 245 71 5 A o]
£ A9 Ay o] 7Fte g TEE A HoS
ATt JAEZ AEstaL A58 EOTSE 2t A
FAA W og dsBdrEd] Hsire & A7 &
o] 7ks3itt.

3. 28

2y

B Bo)AAeL ASAYAA F2 o] 29,
2994 9

! H7]9] olze B EEe A

=
T =0 =

>

il



9 AFAAY

RIA TR

718 AAYAFHFEEOTS) CBM+ B8] B A7

Z7] BoIH AAHo| 1 HEHoR LPslES F5
71 HEEYS ASHT ole FUIAAY 8+
A A NA 718 AT AAF 84 AL 5t
getogx TR o @AHolw, AL e =
E 9 A 71&ota ek meba B =RoAL olg}
7o HAA 37 HolE HE3] QA5 At Hof9

R4S HgoR S 7|$AT e AL,

Wy ARAAL 7HE W % A 282 St
of QIEFAE 7|9 CBM+ 484 W 7|da7} A7)
% 2o et e

ARl S AT AEAAL Bl JMoE
CBM+ 714 B840l 8- golsiel, 17 A go] tigh
RN AA 97 7185 T 5 £5 Fx18
g 7167 s ANE NI 5 YU AT 4
7 ARAFOZE @A) CBM+ 714 L 28 Aol A
& Bl itk W S Wy AEAAY 2
WAL BE s 4 TS i & da)
d 482 97 Vle4SE 9 T oAy AR 5
At Aol wheAslojof sk ARAe] EAHACE.
wehd ¢ive] ARAe AF] Skl P Aol
£ Aol iR AR Z1% AL, At AlEdol

A, TR 7% A 7 AR meAs 5w
ATE SushaA

References

[1] Department of Defense, Reliability, Availability,
Maintainability, and Cost Rationale Report Manual,

p.3, 2009.

[2] Ministry of National Defense, Defense Forces

Development Guide, pp.11,80~170, 2021.

[3] Ministry of Nation Defense, Total Life Total Life cycle
Management Instructions by Ministry of National

Defense pp.20~21,78, 89~105, 2021.02.

DAPA, Weapons system RAM LAW & Guide Book,
pp.18~19, 2018.

(4]

[5] Department of Department of Defence, Condition
Based Maintenance Plus DOD Guidebook ,pp. 16~34,

2008.

[6] K. Y. Hwangl), B. W. Choil)* ,H. J. Kim2) ,A Study on
the Acquisition process improvement of Warship
Combat System (Focus on Combat System Integration),

Journal of KOSSE.Vol. 12, No. 2 pp.29-38, 2016.

[71 Department of Defence, Standard Practice Reliability-

Centered Maintenance(RCM) Process, pp.20, 2011.

[8] H. S. Jeong, A Study on the Condition Based
Maintenance Development for the Expansion of CBM
Adoption in Weapon Systems, Journal of the Korea
Academia-Industrial cooperation Society Vol. 22, No.
8 pp. 631-638, 2021.

Z 3] Z(Hui Jin Kim) (3|2

+ 20084 29 : JRAEYSHT
FEFAS (23D
* 20194 24« Fdista A st
(B9
* 200849 7€ ~ @A) ¢ ABpAAH
AddT+d
1
EAER
ZJHEA, IPS, RAM-C, CBM+
Z & HJong chul Kim) (&3]

* 20099 24 @ ARk AR

279

718FESE (A7 IEFES
)
© 20094 1Y€ ~ @A : FSAAH
ARATH
(T Eop)
JEEAL, AAA oFst
gt 2 M(Su seok Park) (M3

+ 20099 2¢ @ S3ste
A3 ()

+ 20099 1Y€ ~ @A : SSAAH
HAEATY
(TAER
JEFA, SW 55}, AAZs



