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Abstract

In many cases. marine accidents occured due to improper ship
maneuvering under external forces of wind or current have caused
not only economic losses of the people concerned but also
significant social problem arising from marine pollution.

To prevent such accidents, training shiphandlers by means of
repeated simulation is necessary. but the developement of some
predictable measures are essencial to cope with ship’s behabior
under various kinds of winds and/or currents.

Particulary, [t is very important to decide the exact time to
use the engine astern in order to stop the ship completely to be
in parallel with the berth at a proper position.

And if the ship does not stop properly due to heavy winds. 1t
is likely that the ship moves in an unexpected manner during its

berthing, which may eventually cause collision with the berth
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facilities, as is the case of Honam Sapphire in 1995.

Accordingly, this study aims at establishing certain criteria
or limits 1in order to maneuver VLCC safely under various wind
conditions while approaching to berth.

For this purpose, the author have developed PC-based DeskTop
Ship Maneuvering Simulation Method, for which several kinds of
mathematical formula were adopted to form a proper mathematical
model.

Repeated Simulations were performed with the above mathematical

model for a VLCC approaching to berth in low speed to stop in the

vicinity of the berth on port side, under various wind forces and
directions from starboard.

From the results of this study, following conclusions were

derived;

1) In order to obtain maximum yaw to starboard for FPP VLCC
while proceeding ahead with astern engine, corresponding reverse
RPM to ship’s speed is to be maintained. In other words, full
astern engine 1is not always necessary to obtain maximum yaw to

starboard.

2) When the wind direction varies between 20°-50° from bow to
to starboard, differences of total yaw is little and if the wind
direction is 10° or 60° from bow to starboard, there is almost no

differences in total yaw.

3) When the wind direction exceeds 60° from bow to starboard
, lateral distance to berth from ship should be maintained wider
than the normal clearance 3B-4B, because lateral velocity is large
comparing with yaw.
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4) Headwind foster yaw to starboard, proportional to wind force

. when uses engine astern while proceeding ahead.

5) =« Equi-wind force curves®, = Equi-wind direction curves ”
and * Maneuverable wind pressure diagram ” devised 1n this study
were found to be useful to cope with various wind conditions when
berthing VLCC.
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[Fig. 2.1.1] Coordinate System
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[Fig. 3. 1.1] Display method of the result of simulation.

1L
RER U 10f0 - ; 0570
] i iiesd s 0560
B0 OO O S O S0 1560 B i U T R
MY 0 O 9 % YA Y 0 O 0
by g0 ¢ | jiges 1]
1550} ° 1420 0330
2050 1540 T030f T 1510
- 39'46 . —.1;2}'. . ', O S O aoed el OG-+ Q.
IR SR} g i : ] ool (| ;
2 | i J
203871 1 : T ?
-15 -10 3 0 3 10 15 (deg)

[Fig.3.2.1] Indication of all simulation results in terms of
ship’s position and heading angle.
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[Fig. 3. 2.4] Maneuverable wind pressure diagram
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