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This study applied a Remote Maintenance System
(RMS)-based maintenance system to naval weapon
systems and compared and analyzed it from the
perspective of RAM-C (Reliability, Availability,
Maintainability, Cost). The research was conducted in
the following steps: (1) Establishment of RMS-based
maintenance system, (2) RAM-C calculation through
LCSC simulation, (3) Derivation of optimal alternatives
through trade-off analysis. In the case study, the existing
3-level maintenance system was compared with the
RMS-based 2-level maintenance system. The results
confirmed that the application of RMS can improve
operational availability and reduce lifecycle costs.
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Table 1. 3-level maintenance concept vs. RMS-based
maintenance concept

3-level maint. RMS-based maint.

Elements
concept concept
Maintenance 3-level 2-level unit-depot
level unit-intermediate-depot (RMS)
Par;rg;der (Relatively) long (Relatively) short

Transportation

time Necessary

Unnecessary

Part inventory

level (Relatively) low

(Relatively) high

Initial investment

costs (Relatively) low

(Relatively) high

Availability (Relatively) low (Relatively) high
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Table 2. Components for remote maintenance system

Components Description

Sensors and
data acquisition
devices

Real-time measurement of equipment status,
including vibration, temperature, current, and
pressure.

Systemsstatus  Al, big data—based anomaly detection and
monitoring devices fault prediction control

Terminal for remote diagnosis, parts ordering,
and maintenance support by connecting
experts

Control portal/
consoles

Communication with the control center via

Networks . . L
wired and wireless communication networks

Remote support
personnel

Control center operators, remote diagnostics,
and remote maintenance support personnel

Field Personnel (operators) who receive
maintenance maintenance instructions remotely and
personnel perform actual maintenance

558 2025; 8(3); pp. 557-563 Journal of the KNST



Youngwon Choi et al., A Comparative Study of RAM-C Simulations of Weapon Systems Based on Remote Maintenance ...

FHAH 2 4 H-EF
ture, CBS)O| At &= H = &
ZA3}gk o 2 RAM A E &}

(o]

SIA L thbet 3
B7 993y, 7|4 A HEEEZ(bills of materi-
al, BOM), & A4l L, %%/;3 v /B A2 E A

o)

o AR, B PR (A, gy, A9
vl o @7 5) 7 48 = 01 of gttt
2.3 A5 E4 (trade studies) & 24 ot A7

71 32 A AuAE 3 A4 A u A A 71 g wl A
g S ol tigko] RAM-C SHOA A etA] wd

(trade studies)S =5t} A

24
F34e v Furo) RaM-C FAH7|E Fske] 1

1F F7IAAR 20‘34
g & 7o
7H‘r§—% 2% Casel
2L Case 29

3.1 324 FH|7Hd 4-&(Case 1)

Case 12 sfi 3874 AH|7/dE<
£ FYAUS W Aol ok 12 A (o) R
) &9 FHle 2ol 35, 3%741
Aul= AT AA A 57 ’EE_PE} 1Y FIAAR
A %

R
N—"
'E,

KNST

o, 4 dF TS sl &Y 370 LY
S}t (Table 3 ZFX).

Table 3. Operating scenario

Elements Input data
Operating unit 3 locations
Deployment quantity
. . 1 set
per operating unit
Annual operating hours 8,760 hours
Operating personnel 3 people

per operating unit

RAM-C B4 € 91814 27144 9 72 4 F4E
BFE7F dHo|t. A A F57 H (product break-
down structure, PBS)+ Table 40] A 2] 5} % T}

Table 4. Product breakdown structure(PBS)

Elements Input data
Product structure BOM
Probability of item replace 100 %

Apply SMR code

Probability of item repair (-2 0 %, etc: 100 %)

Normal distribution
(mean: aver. lead time;
std.: 10 % of mean)

Distribution of lead time

Commercial: 3 days;

Domestic .
Average Development: 6 months
lead time Foreian Commercial: 30 days;
g Development: 6 months
Normal distribution
Replace time (mean: apply PSA result;
std.: 10 % of mean)
Normal distribution
Repair time (mean: aver. repair time;

std.: 10 % of mean)

Commercials: 4 hours;

Average repair time Developments: 8 hours
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Fig. 1. Maintenance-supply network (Case 1)

Table 5. Transportation time for maintenance-supply
network (Case 1)

Components Hm Dm Hs Ds
Oom1 4 6 - -
Oom2 4 6 - -
Om3 4 6 - -

Hm - 4 0.1 -
Dm 4 - - _
Ost - - 4 6
0Os2 - - 4 6
0s3 - - 4 6
Hs 0.1 - - 4
Ds - - 4 -

560 2025; 8(3); pp. 557-563
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Table 6. Basic cost information (Case 1)

Elements Input data

Inflation rate 2.5%
Annual working days 365 days
Daily working hours 8 hours

Fuel expenses 1,084 KRW/liter

Operator annual salary 50,000,000 KRW

Intermediate personnel

50,000,000 KRW
annual salary

Depot personnel annual salary 90,000,000 KRW

Annual training cost 200,000,000 KRW
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Table 7. Average lead time for CBM+ items

Elements Input data

Normal distribution
(mean: aver. lead time;
std.: 10 % of mean)

Distribution of lead time
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Table 9. Basic cost information (Case 2)

Elements Input data

Domestic Commercial: 1 day;
(CBM+ item) Development: 1 month Inflation rate 25%
Foreign Commercial: 3 days; Annual working days 365 days
(CBM+ item) Development: 1 month
lAvgrgge Daily working hours 8 hours
eadtime Domestic Commercial: 3 days;
(etc_) Deve|opment: 6 months Fuel expenses 1,084 KRW/liter
Fore]gn Commercial: 30 days; Operator annual Salary 50,000,000 KRW
(etc.) Development: 6 months

Fig. 2. Maintenance-supply network (Case 2)

Table 8. Transportation time for maintenance-supply
network (Case 2)

Components Dm Ds
Om1 6 -
Om?2 6 -
Om3 6 -
Os1 - 6
0s2 -
0s3 - 6

Case 29| H]-& 7| % 4 K = Table 93} 7Pn} 9
o

s
A E M FElE Adste] ALg i
WF Q7 FOERR, AL ﬂ%“l%% SRk o KA

Journal of the KNST

Annual training cost 50,000,000 KRW

RMS Installation cost

. 2,000,000,000 KRW
(one time)

RMS operating cost 500,000,000 KRW

4.
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SRSy
41RAM-C Al Ed| o] 2

Case 13} Case 29] T3}t RAM-C A& o] 23}
L Table 103} Zt}.

Table 10. RAM-C parameter result

Reliability Maintainability Availability =~ O&M cost

Case  (\MTBF, hr) (hr) (%) (KRW)
Casel 57211 61.04 90.36  29.35 billion
Case?2  580.07 55.28 91.30  27.71billion

N
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