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Abstract : 4 total of 97,623 ships were registered in Korea in 2019. Among these, 65,835 vessels, accounting for approximately 67 % of the total
number of ships, were registered as fishing vessels. As with the proportion of fishing vessels, the frequency of marine accidents is also high. In 2020,
2,331 of 3,535 accidents occurred on fishing vessels. Hence, various institutional arrangements are required for improving the safety of domestic
fishing vessels. In this study, we examined domestic and international regulations on domestic and foreign control performance related to fishing boats
for improving the safety of fishing boats. Additionally, the ratio of the rudder area of 153 fishing boats operating in Korea was investigated to
examine the current status of the rudder area design of fishing boats whose design standards have not been clearly established compared to fishing
boats. Resultantly, we statistically confirmed that most fishing boats were designing rudder areas because they did not meet international standards.
In the future, these analysis results can be used as basic data to prepare rudder area design standards for improving the maneuvering performance

of domestic fishing boats.
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Table 1. IMO Ship maneuverability standard

Ability IMO Regulation
Initial
turning Turn 10°/10° distance to move < 2.5L
Turning ability
ability test
It\]u(;nnirrllz Advance < 4.5L
ability Tactical diameter < 5L
(1) First overshooting angle
Course -10° : L/V < 10seconds(s)
keeping . 20° : L/V = 30s
quality and lO"Z/llgOZ"agtest (5 + WILV)® : 10s < LIV < 30s
course (2) Second overshooting angle
changing -First overshooting angle + 15s
maneuvera *[L(m)/V("%s)=L/V(seconds)]
bility Zi
gzag : : °
20°20° test First overshooting angle < 25
Stoppin Shortest
PPINg stopping | Track reach should not exceed 15L
ability distance
AL o] A9 o] Y (19509; HE A1778%) A2 A|35}<]
el BE PRI Aex(E) 4 drojHe] 23

Aol B3 B7FH S AWsla ¢ tH(Ministry of Agriculture
and Forestry and Fisheries of Japan, 1950).

% 77H4 BRow &AW, A-FAAY, ZEAY, A3
A, FEAY, BAGAE, A5eE Ade Aw
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Table 2. Japanese turning ability test standard

Classification Turning time (seconds)
Types of The fL;ngth Course-15° | Course-360° Tuming
fishing ﬁsl?in ant The time The time | circle (L)
boat (ri) required required
less than 22 8 80 3.0
webbing
. more than 22
ﬁ;l;;rig less than 43 10 %0 33
more than 43 15 140 4.5
less than 25 12 100 33
gill netter
. more than 25
ﬁ;};{;g less than 50 15 135 4.5
more than 50 16 150 5.0
less than 18 7 70 3.0
more than 18 ] 30 3.5
Trawlers less than 30
more than 30 8 120 4.0
less than 50 )
more than 50 10 140 4.5
less than 20 13 100 35
more than 20
others less than 30 15 115 4.0
more than 30
less than 50 20 140 50
more than 50 25 170 6.0

NOTE, In the case of fishing boats corresponding to multiple types of
fishing boats, the number on the right side of the type of fishing boat

recognized as related to the main fishing activity shall be followed.
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Fig. 1. Influence of rudder area on turning diameter
(Shiba, 1960).
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Table 3. Reference value for the Rudder area ratio according to

the type

Ship’s Type A/LXT [%]
Container ships 1.2 - 1.7
Passenger liners 12 - 1.7

General cargo ships 1.5
Single-propeller merchant ships 1.6 - 1.8
Twin-propeller merchant ships 1.6 - 22
Small cargo ship 1.7 - 23
Large cargo ship 20 - 28

Oil tankers and bulk carriers 2.0

Lake steamers 2.0
Cr"s(;flinns‘;lipf:)mes 20 - 30
Coastal vessels 20 - 33
Warships 24 - 28
Pilot vessels 25 - 40
Tugs 30 - 40
Trawlers 3.0 - 4.0
(ronapid seam sefment) 20 - 30
e 15 - 50

Source: Liu and Hekkenberg (2017)
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Fig. 2. Relationship between LxT and Rudder Area
(Merchant vessel).
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Table 4. Status of researched fishing boats by LOA

LOA | GT B p |™ f“;hfl’)ber
00~24m | 17.1 | 111 45 13 35
24-27m | 256 | 269 5.0 1.8 7
27-30m | 285 | 322 56 1.7 63
30-33m | 313 | 435 6.0 1.9 26
3336m | 338 | 427 62 1.6 14
36~39m | 37.5 | 685 63 22 4
39-4m | 395 | 7.1 6.7 2.1 4
Aigzlge 273 | 3215 | 55 1.6 153
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Fig. 4. Relationship between GT and LxT.
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Table 6. Status of researched fishing boats by LOA

A (md) LxT A(LXT) Thzfns‘ﬁl?;ber

00~24m 0.4 215 1.97 35

24~27m 1.4 46.5 2.92 7

27~30m 1.3 485 2.77 63

30~33m 15 58.0 2.70 26

33~36m 1.4 533 2.70 14

36~39m 2.8 81.3 3.46

39~42m 24 84.4 2.88

Aigzlge 12 459 257 153
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Fig. 5. Histgram of Fishing boats Classified as LOA.
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Table 7. Satisfaction of fishing boats’s rudder area ratio

Cateeo The number | The number | Satisfaction
gory of ship of Satisfaction | ratio (%)

Short sea stow net 47 6 12.8
Short sea
longlinefisheries > 2 40.0
Short sea Gill net 81 33 40.7
Coast Multi-fishing 6 1 16.7
Coast Gill net 8 3 37.5
A fishing boat less
than 10T 25 5 20.0
A fishing boat less
than 24m 35 10 28.6
Total fishing boat 153 46 30.0
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Fig. 6. Relationship between LOA and Rudder Area.
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