N E
1w

& A

Journal of National Fisheries University 57 (3)

HSERE “PUFEEIL” (2,300GTHY) o
DA —bFbhu—nLy 25 LADNEH

=CHEATT, WHEATR®, KRS, JTkE
T, HRE B, HEERS, KRTIAZE!

N

The Construction of New Automatic Trawling System
on Fisheries Training Ship ”KOYO MARU” (2,300 GT size)

Masato Hamaguchi' ", Kazuyoshi Uchida®, Kimiaki Nagamatsu',
Jyunji Kawasaki', Sinya Shimokawa', Tadashi Kamano?,
Kiyoharu Tabuchi® and Hiromi Kinoshita*

Abstract . The fisheries industry profitability is declining, due to diminishing resources, increasing im-
ports, fish prices remaining low and fuel oil prices increasing. With the objectives to promote a stable sup-
ply of sea-food products now and into the future, the Fisheries Agency of Japan has established a commit-
tee to review the structural reforms of fishing vessels and fisheries for the purpose of implementing com-
prehensive programs to improve the industry profitability, to grow succes-sors and to nurture interna-
tionally competitive opera-tions. One of their targets is to modify fishery by using fishing vessels with
energy-, labor- and power-saving operations with reduced costs.

In view of such objectives, and with the next gener-ation of training ships, the KOYO MARU is to be
newly constructed, The National Fisheries University reviewed a system to save energy, labor and power
requirements for trawler operations, and has developed an unconven-tional and automatic Self-Trawl &
Navigation System (STNS).

Examinations of the STNS operation carried out to be adjustments for control of net-trawling models
and para-meters determination. Trawl Net in Surface, Middle, Bottom and Deep-sea Bottom operated in
the East China Sea and measured 3 D objects recognition of otter-board, trawl net and the other necessary
information for system control. This report provides a review of STNS as well as the characteristics of
trawl net and its equipments by the experiments.

Key words : Fisheries training ship. Self-Trawl & Navigation System. Fishery by using fishing vessels.
Energy-, labour- and power-saving operations. Self Management.
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Trawl position and shape measurement system

Fig. 1 . The function of STN system.
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Fig. 2 . The composition chart of STN system.
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Fig. 3. The summary of the casting net control.
Notes : Cast net control operation
******* : Non-control

Model of ship motion

Ship propulsion [Fx,Fv,Fn]
Warp length [Lr,Ls]
Warp tension [Te,Ts]

[ Model of otter board motion |

Fig. 5. The concept of net control system.
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Sensors attached in the trawl net

Fig. 4 . The sensors attached in the trawl net.

Fig. 6 . The simulation model of three-dimensional
movement. (Mid-water trawl)
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Photo. 1 . The trawl fishery equipment.
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Fig. 7. The sea-area in experimental operations.
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Table 1 Estimated parameters of the various trawls in the design stage.

Warp length Towing  Spread of trawl-doors Width of net Height of net Warp tention

(m) speed (m) (m) (m) (ton)

4.5 110.0 60.0 27.5 17.4

Surface Trawl 350 5.0 120.0 60.0 22.5 21.0
5.5 128.0 62.5 17.5 24.9

Mid-water 4.5 72.0 23.0 30.8 13.8
Trawl 300 5.0 72.0 26.0 29.2 16.6

5.5 72.0 27.2 28.4 20.1

3.0 59.0 20.1 6.6 8.6

Bottom Trawl 300 3.5 60.0 21.0 6.3 10.4
4.0 60.0 21.0 6.0 13.3

Deep-sea 2.0 51.0 18.0 3.8 4.7
Bottom Trawl 2500 2.5 57.0 18.9 5.6 6.5
3.0 61.0 19.2 7.4 8.4

Table 2 Various trawls parameters in experimental operations.

Date / Towing speed Warp length Headrope depth Trawl-doors depth Spread of trawl-doors Width of net Height of net Warp tention
Tipe of Net (kt) (m) (m) (m) (m) (m) (m) (ton)
2007/8/25 3.5 400 0.0 - 113.0 - - 16.0
_(Surface Trawl) 4.0 400 0.0 - 119.4 51.0 40.1 16.6
35 400 0.0 325 112.8 - 49.7 15.3
35 400 0.0 383 111.2 57.1 15.4
2007/8/26 4.0 400 0.0 22.1 114.7 423 17.6
(Surface Trawl) 4.0 400 0.0 28.2 113.8 49.2 16.3
4.0 400 0.0 21.2 115.8 37.8 17.9
4.0 500 0.0 28.8 125.3 40.0 21.9
4.0 900 331.3 350.0 127.4 - 31.6 14.3
4.5 900 305.8 3283 130.0 30.8 31.6 14.7
2007/8/20 4.5 900 315.1 331.2 128.4 - 314 15.5
(Mid-water 4.5 1150 313.1 3313 134.7 - 29.2 19.8
Trawl) 5.0 900 305.2 322.6 129.4 309 31.6 15.5
5.0 1000 422.1 436.9 128.2 30.5 31.1 15.5
5.0 1100 - 454.7 121.5 29.6 31.1 13.8
35 450 242.5 265.7 123.4 - 323 10.8
2007/8/21 35 550 161.6 179.0 124.4 - 313 16.7
(Mid-water 4.5 800 2753 293.6 128.5 30.4 31.8 14.4
Trawl) 4.5 1000 275.2 294.5 133.8 31.7 30.1 18.2
4.5 1000 362.4 378.3 131.0 31.3 31.8 14.9
4.0 500 178.2 239.6 118.6 29.1 322 13.5
(?\;I)?igflir 4.0 500 158.2 175.2 112.3 29.8 314 15.6
Trawl) 4.5 400 99.6 114.7 114.5 - 29.2 15.7
4.5 500 132.7 145.1 117.5 - 31.1 16.2
4.0 450 115.0 119.2 87.8 249 5.7 12.1
2007/8/23 4.0 450 115.8 118.5 95.7 25.1 5.6 11.4
(Bottom Trawl) 4.0 450 116.9 119.9 92.7 - 5.6 12.8
3.5 450 118.7 121.7 90.4 5.7 12.8
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