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The harbor patrol is one of the ROK Navy's key assets
for execution port and coastal security operations in
response to enemy maritime threats and underwater
infiltration attempts. Therefore, analyzing the mission
effectiveness rate of these vessels for efficient
operations is critically important. This study models the
operational procedures of harbor patrol based on the
mission execution concept, aiming to analyze their
mission effectiveness rate. The factors affecting the
mission effectiveness rate of harbor patrol were
identified, and it was confirmed that adjusting the input
values of these factors led to an improvement in the
vessels' mission effectiveness rate. The results of this
study are expected to aid commanders in making
tactical decisions for the effective employment of
harbor patrol.
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Fig. 1. Harbor patrol (HP)

Table 1. Specifications of HP

Classification Value

Size 26.1mmx5.6mx3.0m

55 ton/70 ton
30 kts/15 kts

Displacement (light/loaded)

Speed (maximum/cursing)

Operating range 300 NM

Weaponry 20 mm naval gun

Crew members 15-18
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o, G EH 7 I3t E o] AlF = i 715 AEH o olF, 7I1A A, AR w/9 T, s 71573 8] 43 Al
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o5 A 9 03 & A EAS AF VAR g g 58 ST FHL2 750l 7HsT ol
2Hh FRAN ) ARSY AL EAse A4S sk, ofF F o] WA go
H Fig. 29} Z T H MBE EA5to] 52 A8 di7gtet. 7|50l &
7be et A EH ol =2 7] Ao di7|skaL, ol F 5
3. A H]| A Q1 -3 A 2} r =] 2ol At 2 7| A 2 S e
Fritgu g o] o)5 9l a4 715 48] 32 15 ks
2 ZoA = 2304 AFT FurFn e dF EFEY)E 4459l em, 71 A 1+ A€l Table 3
FYPNEEZ HIF 2 E Arenas F5to] FHAHA o Zet. 712 7t o] F A QA THE 71 A 2+ A= E ©]
9] oJX &AFPAZNE w3t} o] 2 slo] 27| = &80 7 o] 728 2 9t}
A7 9k< Table 29} o] A5kt vt H| 4
2 9951 178 22 AB/|AL 57, 25 Table 3. Distance between bases
s, MB Y 25 0] B4k 73, 37 5Es " bistance
- - - _ nterva
5% (RA 4, OVHL 1&])0] =] 7| Ao A =& St= (NM)
A0 2 715 ). MB < Maintenance base 50
MB <> Mooring base 1, 2, 3 50
Table 2. Initial configuration data for Arena modeling .
MB < Mooring base 4, 5 25
Classification Initial configuration data Mooring base 1, 2, 3 <> Replenishment/refuge base 30
Harbor patrol 17 ships Mooring base 4 <> Replenishment/refuge base 40
Mooring base 5 bases Mooring base 5 <> Replenishment/refuge base 30
Deployable ships 5 ships Replenishment/Refuge base <> Maintenance base 70
Ships of RFS(ready for sea) 7 ships Mooring base 1, 2, 3 <> Maintenance base 70
RA 4 ships Mooring base 4 <> Maintenance base 30
Scheduled maintenance
OVAL 1 ships Mooring base 5 <> Maintenance base 50
[Failure]
" Sea state Base standby
L
[Completionof fuel/fresh water loading]
[Refuge Completed]
= Sea State
[Failure]
- Sea state |
| Transfer
[Fuel/fresh water loading order]
[Refuge order]
[Deployment order] * Sea State
[Maintenance completed] = Deployable ship [Guard duty order]
- Sea State = Sea state - Sea State
| Maintenance | | Transfer | | Mainbase |, | Transfer | | Moorinwi,_:-@
[Scheduled maintenance] [Returnorder] [Guard duty completed]
[Emergency maintenance] = Deployable ship - Sea State
- Sea state = Sea state
[Failure] [Failure] [Failure]
» Sea state » Sea state » Sea state
Fig. 2. Mission execution concept diagram for HP
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Fig. 39} 2t HE Sysor AW LF U A AorEtE A% 7
AL FANAY AR HEL Y 7t Fo AL F olele AAo|t}. 2 o
HEAAE)NN SRS A HA avd  FoM s FUFHA 919 H+t i 7157
T 280 AoAA M S5 AAAN= A B FFALES A (2) SoA o
Yes J\i
No
QI\/‘&;::EEZC?E) Scheduled Main base
(ma'mtenance . Ro- con
\target?/ Ready for sea
N
i Yes ﬁ Yes
_'_, Maintenance Fué\/f{sh\water‘(es Operable
base loading?, sea state?,
= Scheduled
mca'\re\tonancc Rep|enishment/ No \ﬁ)
" mantenance refuge base
A Replenishment
i = Fuel/fresh water Yes
loading
YeS@ No_puél/fresh water, No A~ o o Mooring
ours? loading cycle? ) base
\/ \/ = Base 1:1 ship
= Base 2 1 ship
- o el
= Base 5: 1 ship
»| Security <Oper$ Yes ® No Security Yes
operation sea state?” : Ncompleted?”
Yes No
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(significant wave height:
0.5m-1.25m)

Sea state above 3

Average: 1.3 hours
(min. 1 hour; max. 1.5 hours)

Required time

Operational sea state
Refuge sea state
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Table 6. Modification of key influencing factor input data

Classification Change of setting

Frequency 45.5 times per year
Failure .
. . Average: 2.7 days
Repair period (min. 1 day; max. 4 days)
Fuel/fresh Period Loading once per 8 days
water Required time Average: 3 hours
loading q (min. 2.7 hours; max. 3.2 hours)

Sea state below 4
(significant wave height:
1.25m-2.5m)

Operational sea state

Refuge sea state Sea state above 4

24 Z3}= Table 79 YEHHT 7HsE2 66 %
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E 112417k Y Sttt §5] 7 B39 -2 13.54
ZHol A 0.7A1 70 2 12.8AX17tol Y £ 4= UA5S &
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Table 7. Change in mission performance rate for HP

Classification Analysis result Remarks

ORR 66 % 22 % (increased)
CFDC 171 times 99 times (increased)
MPOD 5.9 hours 1.6 hours (increased)
MBMT 17.4 hours 11.2 hours (increased)
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