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As naval vessels become increasingly advanced and
military personnel numbers decline, maintenance,
repair, and overhaul (MRO) has become increasingly
important. This study establishes criteria for classifying
naval vessel maintenance tasks as either in-house
military maintenance or outsourced maintenance
based on vessel development trends, maintenance
environments, and weapon system characteristics. The
relative importance of the criteria was determined
using the analytic hierarchy process (AHP), and their
applicability was subsequently validated through
expert evaluation. The findings indicate that criteria
combining quantitative and qualitative evaluations can
improve maintenance efficiency and the effectiveness
of naval vessel MRO program implementation.

&4 MRO(Naval Vessel Maintenance, Repair, and
Overhaul),

== Y (Logistics Policy),

T214H|(In-House Military Maintenance),
Q|F4H|(Outsourced Maintenance),
HZEM7|¥ (Analytic Hierarchy Process)
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Table 1. Comparison between naval weapon systems
and other weapon systems

Category Naval Ship Systems  Other Weapon Systems
Ach|§|t|on Long-term Mid to short tem
Period
Acquisition R&D R&D or Direction
Method Procurement
Complex system &
unit establishment
(Operations, .
System training, Single weapon system

Characteristics (Equipment)

maintenance,
administration,
living quarters)

Small-quantity/
Custom production
(Building integrated

Mass production
(Fabrication following

Construction/
Manufacturing

Method with R&D) R&D)
Mass production after
Mass Carried out in completing prototype test
production parallel with lead &evaluation
Method ship construction (applying standardized

specifications)

oA O] A ERHE /9, B/ =, =T
A48, Fil/7leddgtt 5

A SO S theFstA
Urepdet

ool e HAH SHoR A8 M 4AR 8S °
BEoE AT, G QR 0] 2977 B
SE T Qo] Au] AR, 71EBA, BLE 5o
et EE2ohE A AT VST Sl gl @A) 4
Wel At 53 7] & Ao] wE A BAAA Y =
9Jo] gl whet gulo HEA ol 275 T Yk

2 A= ZH7s B uE 24 /93 73
T 5 =&79}7] ¥l AHP(analytic hierarchy proc-
ess) 7| E-&3tAth. AHP= A9 ASFH 519
ASTA AAEH 3 45 23}t F, Saaty(1980)
7b Alket 1~94 vl H&[7]€ ol&3to] S
A7 24 AHA S8 5EF BII6HAL, ol & A&

Ef (eigenvector) A 02 FFsto] 7HFAE A
ot AR APHc. 2 AFolA= 67 LA
9 HE Q4RRE E&3 2 ERFEE V&
24,29 84, AFAHAA 49 37 ASo= F

BN o e 1E o

Journal of the KNST 2026; 9(3); pp. 1089-1097 1091



KNST

=
=)

I
LN

al &

515131 (Fig. 2), 4 HoF A% 9 42 Hof 4
]

25 5 7}
209°g o2 el A A At
Adur& o 2 AW/AJH] & (CR)O] 0.1 0|35}
e n 3Ee =84 d@Ago] K
st [7], 2 dFoAE ASE ¥
o5t Yety AE7 SEY 4=
2 gaskelt.

Sl

o F

A
Eia
gol &=

Table 2. Definition of military maintenance and out-
sourced maintenance

Category Contents

= Military maintenance refers to the military
directly maintaining its own equipment and
repair parts using military-owned maintenance
capabilities

Military
(In-house)
Maintenance

= (Domestic Outsourced Maintenance) Applied to
items that cannot be maintained by the military,
items requiring high-level quality assurance, or

tsourt . . .
l\(/?u stou ced items where maintenance by domestic
intenan : ) A
aIntenance ., mmercial vendors is more economical
& Overseas

= (Overseas Maintenance) Maintenance
conducted by foreign manufacturers or
maintenance facilities for equipment and repair
parts that cannot be serviced domestically

Maintenance
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Target Selection v 3 Vessel classes (DDG, DDH-Il, PKG)
(Vessel Classes & Domains) | v 5 pomains (Hul, Diesel Engine,
Gas Turbine, Generator, Combat

Characteristic Analysis of System)
5 Domains per Vessel Class

Derivation & Definition of Primary Considerations &

Classification Metrics Review Factors
v Future Naval Maintenance Capabillities

Weight Assignment per Metric v Equi &
(AHP) Capabitiy Assessment Reports

v Commercial Maintenance Capabilites &

Historical Outsourced
Maintenance Records

P Characteristics
Score Interval Determination

for Each Metric (Grating) 7 Contingency / Wartime Emergency

Situations

v Shioyard Forejgn naval
Vessel MRO Case Studlies

v Expert / Practitioner Feedback & Similar
Research Cases

Comprehensive Evaluation
Score Calculation

Derivation of Results
(Applied to 1 Vessel Class)

Fig. 1. Analysis flowchart of the proposed classification
criteria

Classification criteria
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£ Fig.

‘ Level 1 ‘ ‘Level 2 ‘ ‘ Level 3 ‘

‘ Technical Factors ‘

‘ Operational Factors ‘

‘ Strategic & Policy Factors ‘

Military Maintenance
Proficiency Level

Maintenance Workforce
Operational Efficienc

Combat Criticality

Technology Transfer /
ization Potential

Impact on Critical Path
(Main Process)

Security Requirement Level

Impact of Outsourced
Maintenance Quality on
Mission Success

Necessity for Technology
Accumulation

Distinctiveness (Specialized
Organic Domains)

Fig. 2. Hierarchical structure of classification scales

Operational / Work
Efficienc

Organic Parts
Procurement Capabili

Ease of Handling Commercial
/ Foreign Items
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Table 3. Results of weight determination by classification criterion

Level 2 Level 3

Weight within
Element Weight Element Lol
Military Maintenance Proficiency Level 0.2110 0.0946
Technology Transfer / Internalization Potential 0.0772 0.0346
Tﬁacstr;ifsal 0.4485 Impact of Outsourced Maintenance Quality on Mission Success 0.4639 0.2080
Necessity for Technology Accumulation 0.0844 0.0379
Distinctiveness (Specialized Organic Domains) 0.1635 0.0733
Classificatio Maintenance Workforce Operational Efficiency 0.0740 0.0327
nCriteria  gperational 0.446 Impact on Critical Path (Main Process) 0.3913 0.1732
Factors Operational/Work Efficiency 0.3550 0.1571
Organic Parts Procurement Capability 0.1797 0.0795
Strategic & Combat Criticality 0.5292 0.0576
Policy 0.1089 Security Requirement Level 0.2852 0.0311
Factors Ease of Handling Commercial / Foreign Items 0.1857 0.0202
Overall Weight 1.0000
Table 4. Application results of the classification criteria =271&L A% £ 9ot kA A A MRO AFY =
(DDG-class vesse) g 9 AuANAE Hularesol Y
Area Score Result O]_’f’i ‘B‘J—E_Tg_i %%7 %% El%@' 733’—]' E%O] I\"é_g_
Drydock Vessel Inspection 4.73 Military St ojuff A S AR U E AZ7HE9] B 7ol
Scaffolding Assembly / Fastening/ , Military O] Asto] st A3HE L& oo of St}
Dismantling / Installation
Hull' Heavy Cargo Tsrf]?ssport for Repair 4.01 Military 44 V2R UZE BA
estel 4o ity - el s
, AHP 7}EX| = HE7O] 234 meto] A D
ey % 038349 50 2/ 03 dx
Combat System 3.82  Outsourced Ul A= SF= BRIt Aol v E4 s dAlst
*The DDG is not equipped with a diesel engine. AT ASE 7HSAE 4 #15% 2T AYE
£ A74sti, DDG &3 47l BoF(AA, 7FAE M, &
7% ol 9lo] MRO AH 24 A ARA, gA A7, AEAA)C) ol i ° B Ahe] AF o
o), JuFE Sl o) HFHAWAS A FEdESAG
¥ Rojg £ i A5k 157 0% LT 4 B4 A3 AA, 7FAHE, HA7] Boks HEA
Aot on, F FrHESE 48 o4 A9 T2 HE FN FASHA 2 /AF B0l FFHCE F
oz 4ot Jo 4TS AA STt A= Qe whe AR A A Bobe viol 43 71 &3t
DDG ol thah A4, 7baEyl, 2], AEA o (G824 oo, M aa EAN
Aol ool =& BRIES 485t g Bop A S AvtElecdAE BYo] dFoA 2oz
27}t 2070] BrHet A3t EoFAR Table 49 Zo]  AEE 7Hs Aol FAF AT o & AEA AL Zo]
AA| Bope 2R o7 JIAHE, HAY], ARAA  ZIEH B2 AT FHo| A= AFH A
Hof= Q32 & H AT oj9lo] H4d4 245 A LT THo] £ T2
Table 4] ZoH AA L vl So)A 22/9] L AT
FEEFTACE YIS SYStE B APl  FARGE AFH 3t o= HHHA 24
et g, gAGE, TAAE 59 FE gy & & 1% LH/YFE EFd= Aol Wi T8t
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Table 5. Weight sensitivity analysis results

Scenario Hull Gas Turbine Generator Combat System
. . . 4.58 3.53 3.41 3.82
Baseline (Original Weights) (Military) (Outsourced) (Outsourced) (Outsourced)
. . 4.61 3.47 3.35 3.65
O,
Operational Factors Weight +15% (Military) (Outsourced) (Outsourced) (Outsourced)
. . o 4.55 3.58 3.44 3.95
Technical Factors Weight +15% (Military) (Outsourced) (Outsourced) (Outsourced)
Strategic & Policy Factors Weight 4.60 3.50 3.38 4.06
+15% (Military) (Outsourced) (Outsourced) (Military)

Table 6. Quantitative evaluation procedure

Step Contents

Step 1 Target Selection & Metric Verification

Step 2 Expert Evaluation & Weight Review

Step 3 Score Aggregation & Initial Classification

Step 4 Economic & Special Considerations Review

Step 5 Final Determination & Implementation
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Table 7. Economic feasibility and specificity review factors

Category Review Factors

= Degree of resource allocation flexibility secured
against surge/drop in maintenance demand if
outsourced

= Cost-reduction potential via economies of scale for
commercial shipyards through outsourced
maintenance volume

= Investment efficiency and tracking rate of

technological advancement upon transition to

outsourcing

Concentration of core military maintenance

manpower capabilities through MRO execution

Spillovers/diffusion of maintenance technology and

workforce utilization efficiency (e.g., drydock

maintenance domain)

Economic

= Risk of military intelligence or classified
information leakage upon converting to outsourced
maintenance

= Necessity for military operational control to
maintain operational readiness during
wartime/emergencies

Special Impact level on maintaining combat readiness
= Tasks requiring long—term specialized military
training/education not available in the commercial
sector
* Whether the equipment/technology is exclusively
operated or possessed by the military
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