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In this study, we propose an application approach for
Total Life Cycle System Management (TLCSM) based on
the multi-slot maintenance concept to support the
stable operation of manned-unmanned teaming. The
results indicate that a circular sustainment structure
based on a two-level maintenance system, storage
reliability management, and recurring acquisition is
suitable for small unmanned collaborative aircraft,
which is characterized by limited reusability and
expendable operation. In contrast, medium unmanned
collaborative combat aircraft, which is based on
repeated operation and recovery, requires
performance-based logistics and a dynamic asset
management system that circulates among
operational, reserve, and storage states. This study is
meaningful in that it presents a differentiated TLCSM
direction reflecting the operational characteristics of
the two systems.
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Fig. 1. Conceptual diagram of the multi-slot main-
tenance structure for MUM-T (Al-generated images)
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Table 1. MUCCA specifications[5] (Al-generated image)

Category Description

‘ 7'\7'\7& < Length 12.2m
Dimensions p - Wingspan 9.6m
Height 3.4m
Maximum Take Off Weight 5,420 kg
Maximum Speed 1,100 km/h
Performance -
Operational Range 1,000 km
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Table 2. Operational characteristics of MUCCA([8], pp.
130-141)

Category Description

Flight Hours Approx. 3 hrs
Operating Time

Approx. 5~6 hrs
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Table 3. SUCA specifications[5] (Al-generated image)

Category Description

P Length 3.1m
. : 4 ,
Dimensions Wingspan 2.2m
/ Height 3.4m
Maximum Take Off Weight 150~200 kg
Maximum Speed 1,125 km/h
Performance
Operational Range 400 km
Engine Thrust 250 Ibf
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Table 4. Operational characteristics of SUCA([8], pp.

130-141)
Category Description Remarks
Flight Hours Approx. 1.5 hrs Single mission
Sortie Life Approx. 5 sorties  Total operational sorties
Engine Life Approx. 20 hrs -
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Table 5. Comparative characteristics of field-level and sustainment-level maintenance[22]

Category Field

Maintenance Target

Equipment, parts, and components that can be
repaired or replaced at the operational level

Sustainment

Equipment, assemblies, subassemblies, and
components requiring higher—level repair or overhaul

Responsible Entity

Operating units, supporting units, crews/operators,
and field maintainers

Depots and other authorized sustainment
maintenance organizations

Fault diagnosis, battle damage assessment and
repair, recovery, calibration, replacement of
defective parts, inspection, servicing, lubrication,

Maintenance Tasks

and adjustment

Inspection, testing, repair, modification, alteration,
modernization, conversion, overhaul, reclamation,
and reconstruction

Location

Unit maintenance facilities, motor pools, mobile
shops, and tactical environments

Depot facilities and rear—area sustainment support
facilities
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Table 6. Details of the 2 level maintenance system for medium—-class UAV([8], pp. 41-42)

Maintenance

Level Tasks

Entity

= Fault identification and replacement of line replaceable units

Field level maint.

= Preventive maintenance through preventive maintenance items

Operating unit

= Operational inspection and serviceability confirmation

Sustainment level = Testing, replacement, disassembly, repair, and refurbishment of depot level items Product support
maint. = Maintenance of items beyond unit maintenance capability contractor
FolM vy T JY, A &, 715 A, 2 28A FuAAE g HuAAE dol, AFH
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Table 7. Proposed metrics for PBL([8], p. 45)

Category Reason for selection

Directly linked to mission accomplishment because
An the operational availability of unmanned aerial
vehicle determines air mission performance

Directly linked to the cost of parts procurement
CPOH caused by supply-related non—mission capable
conditions

Table 73} Z+o] MUCCAS] PBLAIXEE= &8 &
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582 2026; 9(2); pp. 577-585 Journal of the KNST



a7zttt ([8], p. 45).
MUCCAS] PBL AIAH= A, oj& 287}

T (A, operational availability) YF$37}+

(MC, mission capable rate), F1].EH g €2l ¢

5E(NMCM, not mission capable maintenance/

per operating hour) 422

OFO

a0 o
i oo -

h=]
=

NMCS, not mission capable supply), o137t
CERRS
A]ZH(MTTR, mean time to repair), Z5HHS A 7E
S HAESHYTH 1

1

Z (MTBF, mean time between failures),

(LRT, logistics response time) 5=
it 71& A7 (209 A
o, MUCCA«] PBL A 7}X]
o7 FASI=A d

= o, olof wet £§-
el A B S 2B FET/ e AA
480l FH5 Sk oleiT BYA MUCCA) B

27| et AVRe S Bl
Sk A S84, AEA, MEEEA D HA £
A 3 84E A BEsHE B4 44w Agow
Ry

o] 43 PBL F2519]  MUCCAL 7| EH 02 §
QAT fARE HHIAAE 2 8WE, 25 5

NS £ S5 WIT AU JUA)

Bl g|ojo}l gttt = T2 F o] F A AHu|Abo] o5t
H)3 A AAx x}xﬂﬁ 4 (BIT, built-in test)
Fol A% FHs olRE BT, IT FR T
EEESEEEEELEE-EEEL T

=
S T2E 4T 5 Ak o] BHHNA 4
o

Total, XA " F52 AR FJHAIE & o]&5t
AEALPHE AA 7152 A5 F R FG5t=
WAooz 2835 5l

PBL A I}-= QFY 2 0 2 24J317] 934l MUCCA
£ @ttt &AM oty g, & H]- A A H
£ &£3ste dEgigozr AT "art Qo

(o]

5101 7] A A 7ol A E
2 AgE 4 9oH, o]
A AGe g Bal, FUAA, WA AY
2 %020 27} o| R0l A % ek, o u] Ao &

Jin Eun Jeong et al., A Study on the Application of Total Life Cycle System Management for Manned-Unmanned Teaming KNST

29 7|l §5 AGAI L= o] 55kl Hstar, A
d o= F714A A% A F4Y F7HE El T4,
AA7gE E3), 72 w2 5 JA A A E " sl oF
3t} o] % A AE MUCCAE ofH 84 &
hof| w2t A7 A F -G Ao ' BT
o, =& oA AH F A AT &

ZFoPALEAY AL 7Hte g FA 0

AL

o}2# PBL 99 IS ko7 AAAE T
23} 4r1A] 7 w0l 8 @A A FHo] Fasict. B
A §5Q B RATAL B 24H bS8
Ao iAo 9 s} 4

A

MUCCAS] PBL Z_iﬁ o i&EﬂM 7R A 3} ZpAEE]
Hto] 5 glojE 75 oA FH o2 o] F o]
A 22 HHT g7t

TR o A7 +&4% deE A4S
81357 YA K-MOSA 7|¥t RES AAS
MUCCA°ﬂ A& dart k. 580 wet Al

N, 2%, A4 2E 52 ZAT & Ao,
MUCCAS 99l 9158 71717} ofuiet cheret 91
o 48 H5d G2A BEALOE BEH 4 9
. B mES AAL 7] 8717 5A] 29}

%

Table 8. Comparative TLCSM characteristics of SUCA
and MUCCA

Iltem SUCA MUCCA

Reusable,

Attritable quasi-attritable

Characteristics

Dynamic asset

TLCSM Circular sustainment
management
Acquisition  Recurring acquisition/ Long-term operation/
. : availability-based
Approach inventory-oriented
support
Pre-launch inspection, PBL BIT,

Maintenance LRU replacement,

storage reliability LRU replacement

Autonomous return,

Recovery Parachute repeated operation
Storage reliability,
Indicators mission success rate, An, CPOH

expendability, unit cost
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