Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 28, No. 6, pp. 965-972, October 31, 2022, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) https://doi.org/10.7837/kosomes.2022.28.6.965

WA s 718 1052 1TE oA Sgeds 7 vk 7%= A1)

A* Y=
. —|I-T'__

* gAY A AT A AT, = FFAGRS L GGy 0

o
[

Basic Study to Establish Marine Activity Criteria Based on the Seakeeping
Performance of Less Than 10-tons Fishing Vessels( I )

Gwang-Young Choi" - Chae-Uk Song™ - Young-Soo Park™ - Jun-Bum Park™

* Research Professor, Korea Maritime and Ocean University Research Institute of Maritime Industry , Busan 49112, Korea

** Professor, Division of Navigation Convergence Studies, Korea Maritime and Ocean University, Busan 49112, Korea

2 2 ATE 108 AT ol WEgE 71 s EE Ve S 9 71 Aotk 108 Wk o de g-EuEt F50
o) ok 95%E AAStaL glar Fel, 24 T AFDE Foll Aush AHEARE ol WAsta . ofol me} | FFitRell = oA
SFEA7ES Aot TFFAR FE A o LS AFeta AN AukES g spare] e V)% flo]l TSl A&k 9l
NFLE A Farel] gk Auke] Fao B2 Zol7t ol 4 vk gharel] &gk Mute] Fo= $M3 B AW Y Hes Holmy Y
Atare] gdle] & = QoB R 3, 29 5 AT A FET FRE AN FF T HFAE s FEZ Bastet A nk o] do] gk
s 71N 7% v A EE F53 Aot old we gy} Atxdod 10EF(GT 9.778) oS e W sE Bt
a1 AgE Wdds H7F 71% 9 Operation?} Survival 7]%& 4-83to] freofdhalet M&o] e g 55 JRE A a3t
A A3 FFee F93 04mT-H Operation 7]%& 3L o9l 22m%-H Survival 7]%& 233k 02 YEbRTh 58
T 993 1.7m%-E Operation 7S Z¥38F3 F239k3l 3.0m7b4] Survival 7] WA= &koyt AF527F fo3tal 22mb-H
Survival 718 233 JEl2 bdsitia & 5 glvh whkbA 108 PRk o] d e ST R Bg A7bA] 23 Thsety sjdEds B4
sto] @A s B7E 71Ed e 564 Rt & F vk &AM 10EH oS tidor Aoz Hrk Helon sjdd
F 7% ke & Ege] 2 Aow ddEn

Abstract : This is a basic study to establish marine activity criteria based on the seakeeping performance of less than 10-tons fishing vessels. These
vessels account for approximately 95% of Korea's currently registered fishing vessels, and accidents and loss of life are also occurring during marine
activities such as navigation, and fishing. Accordingly, the Ministry of Oceans and Fisheries has set a regulation of vessel traffic control to restrict the
operation of fishing vessels when the high seas watch takes effect, but it is applied equally without criteria according to the ship ton level and wave
height; therefore, many differences may exist in ship fluctuations. Because the fluctuation of the ship owing to the wave height can be a factor in marine
accidents by reducing the sense of boarding and performance of equipment, the seakeeping performance must be reviewed during waves to secure safe
marine activities such as navigation and fishing. However, the review for the fishing vessel of established marine activity criteria based on the seakeeping
performance is insufficient. Accordingly, the seakeeping performance was evaluated for a 10-ton class (G/T 9.77 tons) fishing vessel in Korea, and the
level of marine activity according to the significant wave height and ship speed was interpreted by applying the operation and survival of the established
seakeeping performance criteria. The analysis results indicated that the roll of the ship exceeded the operation criteria from 0.4m and the survival
criteria from 2.2m. The pitch of the ship exceeded the operation criteria from 1.7m and did not exceed the survival criteria until 3.0m. However, the
rolling exceeding the survival criteria from 2.2m may not be safe. Therefore, fishing vessels with less than 10-tons can leave before the high seas watch
takes effect. However, they did not satisfy the criteria for evaluating the performance of the sea in relation to marine activities. Although this study was

limitedly evaluated for 10-ton fishing vessels, it is expected to be of great help in preparing marine activity criteria.
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Table 1. Number of Marine accidents

Classification | Fishing Vessel NOI\l]erlssel;mg Total
2016 1,794 755 2,549
2017 1,939 943 2,882
2018 2,013 955 2,968
2019 2,134 1,140 3,274
2020 2,331 1,204 3,535

Table 2. Number of Fishing Vessel accidents
Classification Less than 10 G/'T 15G/T 30G/T
10G/T ~ 15G/T | ~30G/T Above
ships 7,411 113 1,113 1,569
Percentage 72.4 1.2 11 15.4

Table 32 QW] Aoz ofxel QA= 201610
32470 A 20206 4517 & 1279 Z7H40%)eF L A A <l
g el 76%E A o o] HjojA IHusE] B
o} oF 3u] o] =94t

Table 3. Number of Personnel casualties

Classification | Fishing Vessel NO\I}éE:lelling Total
2016 324 87 411
2017 353 171 523
2018 303 152 455
2019 450 97 547
2020 451 102 553

g5 30 H|Rke] oA
53] 10E vk o] el A 71 wel Ry
A= 70 %)8k3 ok

AE 9 HAEARLE AAREEAY S O] AR 2
TAHE B} AMLRT A e on 53] HEALL XA}
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oF 27.7v, S}A] - Fk Abare] wlE] of 36M] & Ao
R TH(Yoo and Jung, 2018).
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Table 4. Number of Fishing Vessel capsize and sinking

10G/T
~ 15G/T

3(1)
8(3)

15G/T
~ 30G/T

123)
13(6)

30 G/T
Above

28(7)
50(21)

Less than
10 G/T

353(89)
165(70)

Classification

capsize(%)
sinking(%)
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9] WA S 7]1%S NORDFORSK(E-F #8387
19873 NATO STANAG(EE3IEA) 41547} Hol 18Tt
Table 5= NORDFORSK 1987 7|2 2 419FS Merchant ships,

Naval vessels, Fast small craft 3502 J-53}o] 7]Fo] A

=] 3l
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Table 5. General operability limiting for ship’s Criteria of
NORDFDRSK 1987
Na Fast
Ref. criterion Units Merchant ships vy Small
Vessel
Craft
Roll RMS(°) 6 4.0 4.0
;{Efan:f& 0.275(L<100m)
o e | RMS@ or 0275 | 0.65
petpe 0.05(L=330m)
cular
VER acc. at
bridge RMS(g) 0.15 0.2 0.275
LAT acc.
at bridge RMS(g) 0.12 0.1 0.275
. 0.03(L<100m)
Slamming No./h 0.01(L=>330m) 0.03 0.03
Deck wetness No./h 0.05 0.05 0.05

RMS : Root Mean Square

Table 6 NATO STANG 4154 7|F 0.2 471X iZﬂ(ROll,
Pitch, Vertical acceleration, Lateral acceleration)oll th3l] 7]=o]

a7 Hol3

ojo} &2 ﬂ 71 e B d@Ad AFE AAH
ol o el H&strlddl= Fe7t s Aoz wddE

Table 6. General operability limiting for ship’s Criteria of NATO

STANG 4154
VER acc.
.ReI.P' Roll Pitch | at forward VER.acc. LAT acc.
criterion . at bridge
perpendicular

Units 5 5

(SSA) 8.0 3.0 0.4g 0.2g 0.2g
VER acc. : Vertical acceleration
LAT acc. : Lateral acceleration

SSA : Significant Single Amplitude

= Wads Seakeeping criteria of naval ship
(Kim et al, 2019)2} i3l sl W s AA7E AH
(Naval-ship design&construction criteria : Guideline for seakeeping)
(ROKN, 2004)°] lom = W3ids 7]F% NORDFORSK
598389 198739 NATO STANAG(EF31EA)
41545 Fasto] 24 ¥ Aot} Table 72 Seakeeping criteria
of naval ship®® $-glvbe} sFAZoA AR 859
14M= RIB B} o] At724S didoz A% 154
@Sl g A7 (Bae, 2015)9F dtol B = WS AR

& FFA WA sH7 A2 7H‘ﬂ]'(K1m et al, 2019)

= =T

7]10

rot

- 967 -



#7} w9}

FAW T AT WIS AANNE AR AT F
[e)

Wb 14MF RIB 9] AR o o] HAF
9 A el ol 9

[e)
=
ofdel H§T 5 Y= AW 71Folth

<

d5ES PRI Fu Yk

Table 9. Limiting Criteria with regard to accelerations (vertical and
lateral) and roll motion of NORDFORSK 1987

_ . Roll
Table 7. Seakeeping criteria of naval ship Description Units VER acc. | LAT acc. Motion
i . Light manual
rz/s[gggse Ut o .Crltena lev:l — work RMS(g) 0.20 0.10 6.0
eration urviva
. Heavy manual | priso) | 0,15 0.07 4.0
Roll SSA(°) 8.0 30 work
Pitch SSA(°) 4.8 8.0 Intellectual RMS(g) 0.10 0.05 3.0
VER acc. SSA(g) 0.4 0.8 work
LAT acc. SSA(g) 0.2 0.4 p:sr;‘:;r RMS(g) 0.05 0.04 25
Deck wetness No/h 30 0 Cruise liner | RMS(z) |  0.02 0.03 2.0
Slamming No./h 20 50
Table 102 NATO STANAG 41549 4] #|A]3F MII(Motion
ShA] = HE=Y J(= A . = =
3.2 ggs ozte 455 J[E AR Induced Interruption, &4 =3H) FEo2 w3 ATE
Table 82 gV sl Wds AAVIE AW W g g2 99952 Gega 9.
A sl aaEo] ek 1zt wX] = oéégz(ROKN, 2004) ERAGEEo Hul 2o] = L TUgd] A 9o u B
& ARE glow Ao AHAQ aw A FE T yoawe Hastely] 93 AAF PTow MAR o
A8 Adsn AAS dd S glevl 4% WA AT sz quigsde) Woidm ghol: #3dAA A4
& gejzmele addel d g S d 5 Ald = 7jQ1e] 5ol 71 A7k 8L 1A chCrossland et al.
59, 827} 8 WA HW 2UEY ARFAEE 0
o] FA3 WolAA HH, QlZto] A vd 5= Sl Ho &
FTRALE 140 AR o]al FE Ut 485 Mo T2 A aple 10, MI risk level of NATO STANG 4154
ASEL 60% ©|3tE 7adle= Aow g UTHROKN, _ _
Risk level MII(No./min)
2004)
Possible 0.1
Table 8. Effect by Seakeeping performance elements Probable 05
Serious 1.5
Elements Units Effects on Vessels and Crews Severe 30
Roll degree Reduced human work efficiency and Extreme 50
damage
. Reduced human work efficiency and B ~ ~
Pitch | degree | o T Z1FoR hans s Wads AA71FE Aol
VER ace | g | - ncreased human faigue and govt &4 e 34 54 westel YrasYL F
' Reduced human work efficiency oz AAu o] glo] o 5Ad A 7 Aol Fa
LAT ace, | g | Reduced human and cquipmen v BAfEEEel gl F/149 A7t Baste
Work ey 0|9} o] A&l Aute] Fao] o& Azte] FF
Slammjng No/h - Reduced equlpment work §fﬁ01ency 234’ Xo}-t]] 9] }\c‘)] 1_:_% Lgo_];q 7ﬂ E] a7 %Z}"%‘E %_‘a_ ’%‘gi
* The bows bottom of a ship damage B P e
= — sl Fal % gz vs 5 sxile] YRFPsol
Deck No/h | Human injury and drowning accident o B O ot .
wetness o - Deck equipments damage oA Al HH o]= s FAtaLe] WS AbA sk Q1A%
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Table 12. Seakeeping Conditions of the target ship

Items Units Units
41 g o8 HA Number of mapped sections ) 30
ATl A= dHEARD Al GT 977w A Maximum number of mapping “) 7
ST} Table 112 ) Auke] A Yo|H| Fig 12 thAd At Pitch gyradius(% LOA) (%) 25(4.85m)
o S WA EE e T Yaw gyradius(% LOA) %) 25(4.85m)
Roll gyradius(% BOA) (%) 40(1.896m)
Table 11. Principle particulars of the target ship V.C.G.(m) (m) 1.2
Particular Model ship Water Depth © Deep Water
LOA(m) 19.4
LBP(m) 1488 Table 132 o]4o] &89 o] AuE e Aoz
Beam(m) 41 R i W AAVE A0S Fas.
Depth(m) 1.080 WS iz ez A esrs 5 2R 5L
Draft(m) 0.8 (Pitch) S & 3t Fa= Fo9ka 0.1 melA 3.0m7HA
G/T(ton) About 9.77 ton class 0.1m 992 307 Fro g AAZAon &8 5ksol A

4.2 2334 =H
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Table 12 A WadsaiAs 1% 7154 (Center of
Gravity), %52 3] A4t7 (Pitch Gyradius), 5L 3]|H9H
(Roll Gyradius)@} ~E 7 o] Z(Strip Theory)oll AHE-H Ax
(Number of mapped sections, Maximum number of mapping)E

JER Aol

F2 180°(Head sea), 090°(Beam sea) 271]
1978 ITTC EF2 vt ~HAE- ] As

3 a4 S alskg o, 1978 ITTC E‘HLZ' o 2

e s A 0}71 9ate] o

e o2 BifA e
WMo g A F)2 S e ¥ AEEE
o] By E oE st ghas 7k

Table 13. Sea states for Fishing Vessel

Sea Sign i}gg?gm\;vave Wind speed(kts) | Wave period(sec)

states
range | average | range | average | range | average

0-1 0-0.1 0.05 0-3 1.5 - -0.1

2 0.1-0.5 0.30 4-7 55 3.1-12.8 7.5

3 0.5-1.25 0.88 8-18 13.0 5.0-14.8 7.5

4 1.25-2.5 1.88 19-24 21.5 7.1-15.2 8.8

5 2.54 325 25-38 315 8.3-15.5 9.7

6 4-6 5.00 39-46 2.5 9.8-17.2 12.4

7 6-9 7.50 47-54 50.5 11.8-18.5 15.0

8 9-14 11.50 55-63 59.0 14.2-18.6 17.4

>8 >14 >14 >63 >63 18.0-23.7 |  20.0

ojd el WA salidel A oleldh Bt kel digh
ojgbal e FAIShHE FeuA] 2FEY 1978 ITTC 2~
HEgle ool e Ao go ol
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HY% : Significant wave height(m) = 4+/m.o
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2

T : Average Period(sec) = 2w%= 1.806 T
1
Tw : Modal Period(sec) =1.4087T0
m~ : Moment of Degree n = f S(w)w™w,n =0,1,2 --
0

w : Wave Frequency(rad/sec)
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Fig. 2. Roll and Pitch motion at 5kts.
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Fig. 3. Roll and Pitch motion at 10kts.
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Fig. 4. Roll and Pitch motion at 15kts.

- 970 -



Ui

ot

s 719F 108 vy o Ao sjYgeds 71 vk 712 A1)

O ———— criteria of naval ship” W45 H7} 7159 Operation(Z5 7}
10 )% Suvival B <) 71ES 85t AYgEE 5 AEE
Survival : &l A kAT
........................................ , AT FE o= 28 sksol A 30ks7hA] RE 71
> Qs 8§ £ A FYHAl ol 3l 0.4 mH-E| Operation 7]#(8.00)s =3}
ARV -l P aiii ; ZE A3 o) Tbar 22 m5-H Survival 7] 7300 Z¥EE 3
3 S ¥ Ao FEaE £ sksolA frol 9kl L7 mY
""" z H ration 7] 4.8°5 ZI5}S o} 30kts7HA] Survival
. N 808 WAL 2k AW FEL7} 22miE
o 0.5 1 1.5 2 2.5 3 Survival 715300y ZF3FGaL Ql7te] AA wWE 4 gl
Wave(m) Al FT_791 1405 Fol 9 08mi-H Hojylon F5
Fig. 5. Roll and Pitch motion at 20kts. 871 485 Yo $Z2d AAFTES 0% ©|5tE A5
R I DL Y e o Pt o)
——Roll(*) ——Pitch(") A ERaL = g Qlvh
10 wheb 10 Huke] ol e FRFoln Wi 474 of A
Suryival . Az oI HNEF FAl V1%l ek FFE s
......................................... , s Fgsol @2 Aol AL = o o] kare] 1.6~ 21
> fperation ST olgy e stmel 293 5 U] Wi ANG Ann
] T E g e dnd 4 Sx gene haw AU
3 T f8 EFE7hel we H@dge Frkek 715 vhel
""" . Hed Aow dekdr)
. 0 2 ATE VIE AFEA 0EF o diEiARt 53]
° o ' Wa::(m) : e : AdAez J7h & afd HArh F5 mEoddS 3
ato] of o] vkt AdF 2 EFE7Del tE A=A B
Fig. 6. Roll and Pitch motion at 25kts. e 23 UdSE 7)E nld AE7F 2s Ao AR
Ao
——Roll(*) =——Pitch(*)
i = 7
Survival 7
........................ : W el a0 S dlelo s Sjelsratalo]
> e C T waFUe AYE o +UY ATYUTHEY UAY B
& - Z A ARFHA| 2= 7H2/5) (20210650)
3
""" : References
[+]
= | 8 Wa:(m) . & 2 [1] Bae, J. Y.2015), A Study on Operating Limit Analysis for
Small High-speed Boat, Journal of the Korean Society of
Fig. 7. Roll and Pitch motion at 30kts. Marine Environment & Safety, Vol. 21, No. 6, pp. 784-789.
[2] Crossland, P., M. J. Evans, D. Grist, M. Lowten, H. Jones,
5. 8 € and R. S. Briger(2007), Motion-Induced Interruptions Aboard:
Model Development amd Application to Ship Design,
AT W3 es 7Ivkegate] 10 mYk o] e 3 Occupational Ergonomics, Vol. 7, No. 3, pp. 183-199.
& 71E ke 9% 712 A=A S Aol 108 [3] Gémez Rojas, Nestor Juhan de Dios(2021), Design criteria for
9.77:5) & tdo= W& H7FsH3laL “Scakeeping seakeeping and stability of fishing vessels in regular waves,

- 971 -



b
ol
o
of
=
Ho

Chalmers University of Technology.

[4] Jung, C. H. and G. Y. Kong(2008), Evaluation of Seakeeping
Performance for Regulation of Vessel Traffic Control( 1),
Journal of Navigation and Port Research, Vol. 32, No. 10, pp.
785-791.

[5] Kang, 1. K., H. S. Kim., M. S. Kim., Y. W. Lee,, J. C. Kim,,
H. J. Jo.,, and C. K. Lee(2007), Characteristics on the rolling
response of a small fishing boat according to the waves and
the ship’s speed, J. Kor. Soc. Fish. Tech, Vol. 43(1), pp.
62-70.

[6] Kim, S. K., M. S. Park, and G. Y. Kong(1994), A Study on
the Evaluation of Seakeeping Performance with Ship Types,
Journal of Navigation and Port Research, Vol. 18, No. 2, pp.
1940.

[7]1 Kim, Y. R, J. B. Park, J. C. Park, S. K. Park, and W. M.
Lee(2019), Development of an Evaluation for Seakeeping
Performance of High-speed Planning Hull using Hybrid
Method, Journal of the Society of Naval Architects of Korea,
Vol. 56, No. 3, pp. 200-210.

[8] Korea Maritime Safety Tribunal(KMST)(2021), 2020 Marine
Accidents Statistics.

[9] Ministry of Oceans and Fisheries(MOF)(2017), Harbour and
Fishery Design Criteria.

[10] NORDFORSK(1987), Assessment of ship performance in a
seaway. Nordic cooperative Project : Seakeeping performance
of ships, Copenhagen, Denmark.

[11] North Atlantic Treaty Organigation(NATO)(2000), Common
Procedures for Seakeeping in the Ship Design Process
STANG 4154, 3 Ed.

[12] Republic of Korea Navy(ROKN)(2004), Naval-ship design&
construction criteria : Guideline for seakeeping

[13] Tello, M., S. Ribeiro e Silva, and C. Guedes Soares(2011),
Seakeeping performance of fishing vessels in irregular waves,
Ocean Engineering, Vol. 38, No. 5-6, pp. 763-773.

[14] Yoo, S. R. and C. Y. Jung(2018), A Suggestion on the
improvement of the Departure Control Regulation of Fishing
Vessels, Journal of Korea Maritime Police Science, Vol. 18,
No. 3, pp. 1-14.

Received : 2022. 09. 07.

Revised : 2022. 10. 14. (Ist)
1 2022. 10. 20. (2nd)

Accepted : 2022. 10. 28.

T
=
o

- 972 -

i

=
M

T



