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This study proposes a development framework for naval
warship hull care, integrating unmanned and manned
technologies. By analyzing hull structures and current
practices, key improvement areas are identified, leading
to a unified maintenance framework tailored to warship
types. The study further suggests collaborative robotics
to reduce maintenance workloads and debris collection
systems to enhance environmental sustainability. This
research aims to advance hull care practices, ensuring
the longevity and readiness of naval assets in complex
maritime environments.
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Warships
Stealth—oriented
streamline
Narrow
Sharp V shape
Sloped
Many and complex

Merchant ships
Streamline
Wide
Flat
Vertical
Small and simple

Category
Line shape
Beam width

Bottom

Hull sides

Underwater fittings

Table 1. Structural characteristics of the hulls of mer—

chant ships and warships
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(a) 3 months (b) 4 months

1

(c) 6 months (d) 12 months

Fig. 1. Process of biofouling formation[9]
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Table 2. Docking cycles of warships
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(a) Hull surface treatment areas

Fig. 2. Hull surface treatment by engineers

(b) Hull surface blasting
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Fig. 3. Robot concept for hull surface treatment
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(b) Robot-assisted lasting

(c) Eco-friendly waste collection
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Table 3. Status of in-water hull cleaning for warships

Number of targets Allocated

budget
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t}. Table 4= o] S H}®FO & 79 £35 AA H4
9 AT g Mg 24 Aol i o4,
Ay HPge 52 1T F A LR E X
S84 371 A0 o FHT) BEo] 471 Hul g}
5% A2 TR AYstd HuFE 9 YA
7]1& Table 59| of|A[2} Zo] AFFPERE FFst= A
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Table 4. Classification by warship size (draft)
Length over all . Estimated
Group il Warship type number
A More than 150 DDG, LPH, AQE, etc. O
DDH, FFG, LST, MLS,
B 100150 ASR, ATS, ATH, AGS OO
C 50-100 PCC, PKG, MHC, MSH OO
D Less than 50 PKMR, etc. 0O

Table 5. Proposal of hull care items and intervals (draft)

Applicable

[tems Intervals )
warship type

Hull plate & underwater appendages

. . 3months  DDG, etc.
inspection

Consumab!es & various sensors 3months  LPH, etc.
inspection

Biofouling inspection 6 months  FFG, etc.

Hull coating film thickness Gmonths  LST, etc.

measurement
Biofouling cleaning 1 year MHC, etc.

Hull plate corrosion inspection 1 year AQE, etc.

Consumable replacement During FFG. etc
(Zinc anodes, sensors, etc.) docking T
. . During
Hull plate corrosion repair docking PKMR, etc.
Hull plate thickness measurementand ~ During LPH. etc

anti-corrosion coating docking

2024; 7(4), pp. 564-571 569
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Table 6. Naval professional development training pro-
gram of Maritime Unmanned Technical & Education
Center

Day Category Detailed programs
1 Relevant regulations,
marine environment
5 Theory Technological trends, operation,
management
3 Maintenance, safety,
emergency response
4 Practical Operation, maintenance,
training emergency response
5 Evaluation Practical evaluation

A et o 2, =5 A Gl A Aot 34 AMShE,
F7133HE, A A AT AE 5= A 27
7H & RAEES BHste] S0 R WS, Q5
L A5 Ao}slo] Yo R & 5 Y= ASA A
& =<o] g5t

N r_&
ol
S
%,

HEY, A7 Y +F AdY 28 HHE
AA S oA Y FE AA AuAd Al
S Al AH-

[1] H.Y. Bae, “A Study on the Operational Concept of
K-Ghost Fleet and Force Development,” Journal of the Korea
Association of Defense Industry Studies, 29.2, 2022
pp.73-88.

[2] IMO MEPC.378(80), “2023 Guidelines for the control and
management of ships’ biofouling to minimize the transfer of
invasive aquatic species,” 2023.

[3] GEF-UNDP-IMO GloFouling Partnerships Project. 2019
[4] S. M. Shin, K. W. Oh, C. H. Lee, &!. S. Shin.,“loT 7|t &
SRR S N At S MHIE AR 422, Journal of
the KNST, Vol. 5, No. 2, 2022, pp. 143-149.

(5] ZAxMATY, “28 7|8 2201 28 FHH| XA L
S57|8HT ABETNM,” 2024.

[6] N. K. Won, “Prediction of Maintenance Period for Naval
Vessels’ Hull Plates Using Multiple Linear Regression Model,”
A Master’s Thesis, Graduate School of Changwon National
University, 2022.

[7] Y. K. Cho, J. H. Yang., “A Study on Assessment of
In-water Cleaning System,” SH=al &t 0f| 4 X| &t
stetisl=2d, 2023.5.p 95

[8] J. K. Park, C. H. Hoe, H. P. Kim, &Y. K. Cho., “Study on
the Biofouling Management of International Ships Entering
South Korea,” Journal of the Korean Society of Marine
Environment & Safety, Vol. 28, No. 1, 2022, pp. 10-18.

570 2024; 7(4); pp. 564-571 Journal of the KNST



Chanha Lee et al., Development of Hull Care for Warships Based on a Manned-Unmanned Hybrid System KNST

[9] ESLM, http://www.slm-global.co.kr v=—tUBKPCkhy4

[10] Schultz, M. P., Bendick, J. A., Holm, E. R., & Hertel, [13] SZZ4AlZE, 2013SCF15275 818 £717| ZIE £3A4H|
W. M. “Economic Impact of Biofouling on a Naval Surface Ship 29, 2013.

Biofouling”, 27(1), 2011. pp.87-98. [14] s2Z4Ar2E, 2019SCF19582 &1 £Hat MA| ZIHE
[11] IMO, “International Convention for the Safety of Life at SEMAZEY, 2019.

Sea 1974,” Chapter |: General Provisions Part B - Surveys and [15] @®=EAHE, http://mww.rovostech.com

Certificates. [16] ZOIAIH AIFR! H83%2I3 128 £Z 2 Q17| XA}

[12] 2Y==Y, “[ers3| 7IXte| Z26H] Ahst sz & oL [17] SHYRI7|2WRMIE, https://www.kmou.ac.kr/mutec/
SA SS71?,” https://mwww.youtube.com/watch? cm/cntnts/cntntsView.do?mi=5555&cntntsld=7323

Journal of the KNST 2024; 7(4); pp. 564-571 571



	유무인 복합체계 기반의 함정 Hull Care 발전방향: 수면하 외판 중심으로
	Abstract
	1. 서론
	2. 선박의 선체관리
	3. 함정의 선체 관리 고찰
	4. 유·무인 복합체계 기반의 함정 선체 관리
	5. 결론
	참고문헌


