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A Study on the Condition Based Maintenance Development for the
Expansion of CBM Adoption in Weapon Systems

Hye Soo Jeong
Defense Agency for Technology and Quality
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H] Felolt}. =t AHlo] CBMZ A-&sto] F7|AA FH] AHE 245t £8E 5T 5= Ao, F71AA4
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Abstract Condition-based maintenance is a state-of-the-art maintenance strategy that monitors the
degree of degradation of weapon systems in real-time, collects and analyzes the operation record and
maintenance performance data to derive optimal maintenance requirements, and performs only
necessary maintenance. The operation rate of weapons system equipment and maintenance costs can be
improved if the status of weapons system equipment can be analyzed, and the life cycle can be predicted
through condition-based maintenance in the Korean military. In anticipation of those effects, the Korean
military is currently conducting weapons system maintenance using CBM, but its operational status is
insufficient. Although there are active studies on maintenance and management plans for increasing the
equipment availability and reducing the failure rate in various industries, such as railways and vehicles,
there are still insufficient studies to develop CBM management plans in defense. In addition, there has
been little research on CBM operational methods. Therefore, this paper suggests the direction of
development and detailed implementation of policy, education, and technology to expand the
application of Korean-CBM. This study examined the concept of CBM and the status of the civil-military
maintenance system applying CBM inside and outside of the country. This paper reports the application
plan of the CBM of the Korean military.
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1. M2

< dHolH, A3AE 5 IAd7eS EEE 7
AAY B 3t A= HA 4879 F7)AA
&, gu] 5o oS A1 vk ES, FIAA A
@3 A0 BIAA 8, M| ‘4'01 L= =orel
gt & ER7I7t0] SEEWA HHHo] AR 9 &
A7} WobA B7|A|A 7FeAdol thigt 27} EAgstar

AUTH2I. o= QI A7 I IR E A
£ 93 FUIAAY v Ao Eds] X9
= QlTH2-15].

St A9 1 A o7, Adn] olHo] wAgl
o] £A% 717} =¥ gulE FPsk= AN
H|(TBM : Time based maintenance, °]3} TBM)S
F2 A ot T AEFAAARIHUMS ¢
Health and wusage monitoring systems, ©°]3F
HUMS), ESHIEIZAE7IAAEI(ICAS : Integrated
condition assessment system, ©|5} ICAS) & |t
LRt AHiQl Aot AulE stk AE7IRREH]
(CBM : Condition based maintenance, °©|5} CBM)
Al&Eo] o A=Al CBMO] thgt FHio] &g
I 9k

St H| Eoke] Fa% IAII FuulE At
7 eE L ol FolAde CBM dS 4% &
Aste] HHlE FPotal CBM A" F7AA 7t
E= A5 Al 712 8 EC R st ok

1-1. The Concept of Condition Based Maintenance

I R AAHRR 28] ERjog OSEadE
9] gulo|EZ} Hagt Ao Erolal R ATES]
ol FAoHA] ot 2849 &3t AR O R QIg
EAIKo] WAsto] AJAH] 80 ol#eZ AL Slrh
%, = E4E CBM AlAEE E8517] 913t 7wt
o] 155t0] gkt ¥l g CBM A2 E 14
HRtAT7E et Aol

whehA] 2 =FoAE CBMO gt 48 1t of
3l Fig. 13} Zo] A5 ZPatelet. ul=, F= 5 AlAl
ZF o 4 Skt AuAAI9 114 Foke] CBM EHiE
H8A Aol dis] ARSI OH, A Y8 HiEoR
$-2] 9] CBM A8+t 9 WmigRe: Alotetaat gick.

2. HEH718PZHI(CBM) 7HE X XA
ZAt

2.1 HE7|2PEH|(CBM) 7HE

T4 Au|= Zuje] TRfo] HHEE T el ALE
AH](Reactive maintenance)E %-83slo] AH|E 4
SEAY wASH ZgolA] Zehgh vl &Alo] ‘Q"“ SHoick
o|% 1Ago] WASEY] A, Y VIR AuY HES 1
gstAY EsiaAE AAlsks AP RI(Preventive
Maintenance)E <3519t durgu]= AFA dubA
S HS2 1A 314=0} HukA ol ] thEIS 7

- Theoretical Concepts of Condition Based Maintenance
1-2. Analysis of Application Domestic and Internafional

- Analysis on the Application of Weapon System and Industry Field

2-1. Domestic Case Study and Analysis on Condition Based Maintenance System

- Review of the Standard on Depot Maintenance for Korea army and the Selution on the Naval Maintenance
2-2. International Case Study and Analysis on Condition Based Maintenance System

- Review of the International Defense Specification related to CBM such as the CBM guidebook by DOD
2-3. Review of Study on the Condition Based Maintenance

- Proposal of Supplementation on Previous Studies

Improvement in Defense Acquisition System for the Expansion of

CBM Adoption

3-1. Improvement and Prosperous Direction for CBM Systems

- Requirement and Consideration for the CBM Adoption of Korean Military
3-2. Detailed Implementation Plans for Establishing CBM of Korean Military

- Proposal on CBM Detailed Implementation Plans for Korean Military

Fig. 1. Research Progress
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Fig. 2. CBM Process
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o] &ste] AAZte R WUESIL, 4|9 AFolg} 7
H2d =g £ 9 240t 19| el 485 &
Zota F Q% Agut AAsk= 4l AH|[FEo|tt &
Z1AA A8 8718 Ags] & = Uk |
ARAYE G0 R QIFE AH|Y] APHQ] &4 E H|
& £ AT 5= At SRR AR =1 AgH| 9
2835140 ule} FsKDegradation) =7} t27] o

L
.

2ol 532 o5 oSt AL B CBM
o Sye vk o] Fu|5o] JejS HAste] 5B of

2513 0] Age Fuae So ol gee 3
et FEal s A BER sha deH3-4l
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arhz Aulo) A, WA B4 2 249

l

9] Igolth12]. AlF, XA GAOA = XX &A
9] &4 Aio] w} A9 Agu]-BHg 54Z AAlsto]
2E&FAHE 40 D 28 7R AUE SEE
FTH13]. AR B2 AJY, X DA oA 2 A
B up d A7)0l 9 §AESE AgE IE 8
ot Igolt}5]. 3 CBMZ S35 Holisle=
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1. Sensors : AlA&= Y] B F4E A5 Tt
FE, 2=, 48, §F DY JHTE, FAF,
i, & F)E BUEFY, 715 B Adoke &

22 Aot
2. Condition Monitoring : AFEIZAl= JHtst
2ol AFE Wdsty] s E28 54T

Ao dHe HARE, AR, & 5
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Fig. 3. CBM Infrastructure
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3. Health Assessment : A%/ H7l= AE] Al
Al A2 HRE o]-gsto] AgH| o] -8 Aefof gt
B7HEA =43 #= dolglo] ZAS B7HE
AXZEO R EGRA AlFoke 7ottt A
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4. Communications : B4l Ho|E]Q] A% x|}
#Aglel CBM 7ol 23d 2E 84 7o &
A4 AE 9 7]e dole (g 9 7|& TH |
olg] B)YF THL 4= lojof gt} tAE BIE,
tlo]EHo] A T AXEQ o] 55 TS| W
gt B4l 7150] 7hssforsitt.

5. Data Management : Hj°]g &&= dojg 5,
tlolE §g, Hlole A, HlolE X, tlojy o
A2, Hlol8 AlEE sk 2128 CBM 789 3
4 8ot}

6. Analytics : Zu19] A A} o] HE
£ vln-gsto] AH| 9] FojergS A&t A
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7. Decision Support : SJAFEH Y2 EA T
ojBol AmE AAIZH] d&ste] FAES 2]

(a9 48] dA 9 5E FHok= Aolth
8. Human Interface : =37 QIEHo]AE 2P}
oAl AH|9] FAES E -8of Fst A FH
£ AZst B8 B 71E AFE AdstAY A
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2.2 =2 CBM XA

19804 H, F=UFZHCAA A= A7 At
£°] 37150t 308 w2 AS Fetolal ol& #4s)
7] 918 CBM A& A&ttt A2y, #7719 A
A& WEst= HUMS 7 & 7] AlagS ARt o]
52 sk AE o|R3lth E3L F= S FE
714 AuEIAIACMMS @ Computerized Maintenance
Management System)S &-8sHHA] §4 Av]9] Z+5
SAXNE FH-AAs] 1 AFE 2261 o]F A
Aol ejgto2H AFARl atgH] SLE &4 H-E
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634



=% #7144 CBM 2§ % g A Fe7Pge] A A+

3. CBM ME HPARH ZA}2A

3.1 2§ CBMRIE AR ZAt

Sl B9, vlE/ G B9AHY CBMe] A=sty
At FgElo] QA kA 2 S 9 A4F 5 of
ot Hololld CBM 284t 14 A8} 472 2
ot 9k

SFEROIAE CBM W Hgulo] 28517 9ie
172 AW DELIS 5 7% 8 9 HuA|ge
85T TBMZ CBMS e 283 A e
2 TESH Yol el BAlo) s AHI B
e 712 FPRLS AXSATHG]. B3, S0 A
el A gHElE ALY AHE BN B
so] o AHIIERS YSa] 9% 2AL BAeka
A opgAEle] Tabgebe AXISHTHT). Sk o
= o BP9 ICASE B8oHs erow 49 Fhay
1=}

°olg B 284S AT gulAre] At
A 52 YA SRS LA T, FEX
SHENE oM 7189 EAEEARGY] 714
(A7) FARPAAE FARPAAC vlaesdol &
E31aL lolA QS Rgo] gt AE7et fA R
AA dggere dtstal wdloE 7|t fARS A7
7N AE 52 SR AFE 9 292 CBMO)
39, da, # =4 2F, 7IFEC] 9 71897

82 AEiska 1 W8 Higes A= CBM d4
£ AR5

CBM A= Thgst AllA Hlofel o] 71, A, dii
A2l A EofEof gt 24, Xt o 2HE d,
A AAE T 7|E S FES TSR A4dde
89k QlomR 4, AH, Axd} So8 W]
PeiAle Ateke, W= drhee] s A7 AAsHs].

3.2 22| CBMA|Z Atz XAt

u] IHFEOAE= Condition Based Maintenance
Plus DoD Guide Book& A|Z4tot RCMIF CBME &
gote] Bt Agstal AGH F21AA FuAAE &
8okl Jlom, A7gH] A 2008~2025°04 FAH] =
Hi3lE 93k CBM 382 THERE 4 Fo AUk
F=E2 CBMO| thsiAl =++4(DEF STAN 00-970)
o Festal glom, JSP 886 = TR LAA v
A g8sto] B7AA D Al F8EE JAEAT
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8 Aol AeiEUE Y 9 AJErvgdulE 485t
=

Jeffrey C. Bankst P] S M1 Abrams tanks%:
M2/M3 Bradley Fighting Vehicles®] degrader
analysise 3st3ict. =gv], 28] 5 thdty &
AR} FATY, &, AvA 99% 53 QER,
a8 AR 5 98 EA49 Heoly £y
degrader analysis ¥4, 423 AAlohH FAE
= 584, a1 371 SHolA CBMY o] disf
1-0]5}%TH8]. Prajapati, A.= CBMS] g, %A}, 2
& AHE 9 8 A+ FAEN Wl 710t o 2A
CBMe| §AIHS HEhE 2 H3tok= H] ARG, CBM
9] A8 9 7S S = A ARJAA 9 Hish
=0lTHI]. Gang Niue A1E4 F49] |A1TE HA
UES &85to] fA8E HE&S HHFetn, A 2
Y, 147 871 AqRgkE 7Wdstr] gt diold 8%
AS Adsl= 2L A= 718 fA8E AAEE
AABHATH10]. Table 12 9] CBM #=HE 40|
th. ADS 79 HDBK+= &5 A4 #& =52 24 %
H, AA, dlolg g5 stego], A5 A AZE0]
9 2 Fst=d Q3% oy #Y #ES X
B 7|5k fA3E] A|A”IS] BE Q40| o
9 Al gk A AFota #1E TP

o
DODI 4151.22+= H]-& 88391 77] A|l2d

Mo
%0,

R,

3.3 CBMA= ¢4 117

CBM 7hde] Uehdt ol A3k 92 ol
ofoll 4| CBM3t Telsl d75o] AyEelc et =

H
Ry

Table 1. Abroad standard related to CBM

Standard Percentage

MIL-STD 3034A [Reliability Centered Maintenance(RCM) Process

Condition Based Maintenance System for US

ADS 79 HDBK Army Aircraft

DODI 4151.22 CBM+ for Materiel Maintenance

DoD Guidebook Condition Based Maintenance Plus DoD

Guidebook
OPNAVINST . . . .
4790.16A Chief of Naval Operations CBM Policy
DEF STAN Design and Airworthiness Requirements for
00-970 Service Aircraft
1SO 13374 Condition Monitoring and Diagnostics of

Machines
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Hol-
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4.1 CBM 23 M 7Hd
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olfrES Mdof gt
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o} Zh oA E= Tz 719 SollA "aol 9§ CBM
ATE ZPotar QLo 7t 717 JFo| uet o2
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Utk olgt AT} FE AT TO= Qg g E &
A FHIE Eo)7] ol & olGARES A4S FEst

TEATE AP ot vk EF, CBM #TH
T/F& x5t Alwst 9 23t AT, 8 2 2 A
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ot CBM2 T3] 2-8419] Holide fsf 2dd Ayl
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Sfofzict. A8|9] s Zok= JeidIe714(Condition
Diagnosis Technique, CDT)2 thst AAE S3f 2+
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