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Abstract : This study provided safe sailing speed and appropriate passing time to areas of known strong current water to prevent marine accident of
the ships. To the interpretation of these data which target Myeongnyang waterway, AIS data of the ship was collected from 12 4 July to 15" July 2010
and site environment was investigated on 4" September 2010. On the basis of the collected data, the 'Minimum Navigation Speed' and 'Optimum
Navigation Speed' were calculated. It has also considered the ‘Spare control force’ or allowance and the 'Respond Rudder Angle' for each tidal
current speed. Additionally, it suggested the safe passing time to strong current area by analyzing tidal level and tidal current speed. The conclusion
of the research are as follows : (1) If the flow rate is greater than 4.4 kn, it is difficult for the model ship to control herself by her own steering
power and to cope with tidal current pressure force and yaw moment caused by the tidal current.. (2) The minimum navigation speed should be over
2.3 times the tidal current and the optimum navigation speed should be over 4.0 times the tidal current. (3) When spring tide, the optimum passing
time at Myeongnyang waterway is between 30 minutes to 1 hour before the time of high/low water, and at 5 hours after high/low water, passing of

ships should be avoided because it is time when the flow rate is over 4 kn.
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Fig. 1. Shipping routes and strongest tidal current area.

Table 1. The world’s strongest tidal current area

Max. speed
National of tidal Location
current (kn)
Norway 22 Saltstraumen
United Kingdom 17 Pentland Firth
Japan 8~10 Seto Naikai
Canada 15 Seymour Narrows
France 6~8 Paimpol-Brehat
Indonesia 6~8 Lombok Strait
5~7 East River, New York
United States 5.3~5.8 Akutan pass, Unimak Is.
5.2~6.6 Deception pass, Seatle
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Fig. 2. Strongest tidal current area of Korea coast (over 5 kn).

Table 2. Strongest tidal current area of Korea coast (over 5 kn)

Max. speed
Name of fairway of tidal Location
current (kn)
Myeongnyang 103 ~ 11.5 Jindo, Jeonnam
Jangjuk 7.0 Haenam, Jeonnam
Maenggol 6.8 Jindo, Jeonnam
Hoenggan 59 ~ 6.6 Wando, Jeonnam
Daebang 57 ~ 65 Sacheon, Gyeongnam
West lane 22 ~ 64 Incheon
Geocha 6.0 Jindo, Jeonnam
Jukang 5.0 Jindo, Jeonnam
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Table 3. Marine accidents at Myeongnyang waterway for 10 years

Date ilgi(jie?ltf Ship's type (Gr(};gn?oal%lfage)
Jun. 2005 Aground Barge 793
Aug. 2006 Collision Towing/Barge 99 / 613
Mar. 2007 Aground Tanker 499
Apr. 2007 Collision Towing/Barge 124 / 2667

Table 4. Buoy damage accidents at Myeongnyang waterway for

6 years
Date Damaged Buoy Causes of Accident

Jun. 2008 No. B Collision with Ship

Dec. 2008 No. B Strong Current

Feb. 2009 No. C ”

Dec. 2009 No. A Collision with Ship

Jan. 2010 No. B ”

Feb. 2010 No. C Strong Current
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Fig. 3. Navigation rules at Kurushima kaikyo traffic route.
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Fig. 5. Current force coefficients by tidal current.
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Fig. 6. Result of tidal current force with the current velocity.
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Fig. 7. Turning moment coefficients by tidal current.
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Fig. 8. Result of turning moment with tidal current.
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Fig. 9. Turning moment each rudder angles.
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Z3eh wEbA Fig 83 Fig. 99 Akt A%E FdsElE o),
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H 2 o

1?-1_; _4 Aa}ag i'\ Q(MNS)J,]. 2 A 6]—5(}51 Ex a(ONS)

%] A~ %3 4 2 (Minimum Navigation Speed : MNS)°] &, Z )]
|3to] BlaE 7H F e HASYHASE
, A7 & 843 (Optimum Navigation Speed :
0:]1—;- A o] 2 (spare control force H=+= allowance)
2 B2} 150 ool A Ao} s %o
2 793}

Table 7. Respond rudder angle against the tidal current

Ship speed Rudder angle(®) for course keeping
(kn) Tc lkn | Tc 2kn | Tc 3kn | Tc 4kn | Tc Skn
2 X X X X X
3 25 X x x x
4 15 x x x X
5 10 35 x X X
6 10 25 X X X
7 5 20 35 x x
8 5 15 35 X X
9 5 15 25 35 X
10 5 10 20 35 X
11 5 10 15 25 X
12 5 10 15 25 X
<Remarks>

- Ship speed (kn) : Ship’ speed over the ground (kn)
- Tc (kn) : Tidal current speed (kn)
- x : Impossible to the course keeping
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Fig. 10. Experiment ship.

A2 F 2730 AA AAsanh 2S5l 2kn, 3kn,
4kndd W, A £ S 4kn, Tkn, 10kn= LHAA =
7l AR 7 AdR fAste] Fajetes kgl of u
Autel 9ok A ZK(drift angle)e Z7g3ke] kel 10° o]
LAY 91, 100 ool jbxPo. R sl a4
PEHMNS)= T8

A5 BggwdA sadgh 278 A3 FolA A o=

(intended track)3}A T H-A Ao E&35FA] Hslal 2/ <
3] OLE(J%ﬂ— 10° o]A]-)E] Ao gE Qo xFL&E o Al
20 o8t W dFEE FFS HeY 135 5E
oJael Aol A 2 Aol WA 4 Gt Aol

Fol 1:

Aol A57171¢] dAlz J2E 13° ojl= A FA
aFA g 2ol itk

o] A3 Ay A 9] 4280lA V&3 1,000EH B
A A1 23R A e gAY A AR
o] &5 Aute] =1 ofe) AH Y 2FAY T AolE et
wf Hlal dlelH = o] Z7kA|7F lvkar et} Fig 107}

EEELERIS R LI EE T

- 199 -



Production by Tidal In-Stream Energy Conversion (TISEC)

devices, EPRI-TP-001 NA Rev 2, p. 20.
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Fig. 12. Tidal height and tidal current (12th~13th Aug. 2014).
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