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’ background of study ’ background of study
o Any construction works that may influence maritime o depending on the degree of the maneuverability of the
traffic safety should be assessed by MSA(Maritime own ship model used in the simulation, following factors
Safety Audit). to cope with external disturbances may change
= Vvarious maneuvering indices(quantitative)
o the difficulty felt by shiphandler « rudder index
o f f f (qualitative) uantitative | © driftangle index
r:_;/;sflﬁ: S?affxfteya | eﬁS"A"Fﬁ;iet?rgﬁz asZ:r:\yent gssestst:n:nt % deviati(;gn from
Rrllons) || SGnA | D A desied path
o For the construction plan to be qualified for MSA, it N4 Y o
X . L T ~\ e subjective
should fulfill some quantitative and qualitative criteria, < qualitative judgmenton
which can be assessed from shiphandling simulation. sesessment difficulty
1 3
’ background of study objective of this work
o There exist so many factors that may influence o to estimate the influence
simulation results, among which the maneuverability of the maneuverability of porres
of own ship is one of the most important factors. own ship model on the simulafion assessment
quantitative and qualitative =S
assessment results for
channel / .. :
harbor layout some basic situations
e series of experimental | qualitative
simulations by changing | channel layout resuts
. o ship maneuverability : B ( -
manej&;ﬁabi“w I(insufficient) ~ S(superior) | enviroqme:gtal q“‘;gf.,‘ﬁﬁg"e
[ simulation o the layout of approach channel k,mlml,th -
| results : straight , double-bended
may vary | . -
« environmental conditions :
~ calm ~ severe
2 4
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’ ship maneuverability

O ehuliriler, Ui, o Nesptefh > 000
n Shlager, Nitlee @ Frdsoiffe <5000 t
4, by - 410
el v
i R e
I R AT AY IhdPAR
JRFLIE:
St et
T s
NTERRARRRR A
INNTNNENRRARA R aaRARRA)
(5} e o

PP n fyl)
distribution of 10/10 zigzag
characteristics of tankers (1%t OS)

distributmion of turning circle
characteristics of tankers(TD) A

o maneuverability of ships may vary significantly regardless of its size
o IMO maneuvering standards
o to prevent the appearance of ships with poor maneuverability
o implies that most ships navigating nowadays have at least minimum maneuvering
performance

simulations

o simulations are carried out by 1% officer Landmark to help o o o
asked to keep centerline as close as whatslhicErieaine
possible during simulations
o initial ship speed : 10 knots
o initial position : 0.75 mile before the
entrance of the channel 30 deg
o tidal current : 0,1,2 knots
Item Variables >
. - (I) Insufficient
Ship - (P) Poor Channel
(120K tanker— A) A Centerline
full load)) =) Average
2 és) SuEerlor Floating Buoy
- Straight = at every 0.5
Channel - Double-bended 528m o mile
I“g';;i;‘"’ - 10 kts(full ahead) tv
-0 (no current, calm) '
Tidal Current -1 kts (moderate) 120K Tanker
- 2 kis (severe) (full load)
8

’ ship maneuverability
o own ship : 120,000 dwt tanker

o fullload condition
s LxBxd=2550mx42.5mx 15.7m

o 4 kinds of maneuvering performance
o I(insufficient) : below IMO standard 5.0
s P(poor): satisfy IMO standard in minimum sense = 45 im
« A(average) : ships with normal maneuvering - 40

performance 56

= S{superior) : ships with extraordinary good

D, AD for 35 Turning ),

%

’ measured indices

track plots
e mean rudder angle used
mean drift angle incurred

©

©

o mean deviation from centerline(desired path)
o subjective judgment after each simulation

maneuvering performance 30 . & . o -3~ +3 depending on the dlfflCUlty shiphandler felt
R during simulation
16/10 00 | o o T ——— + -3 : very difficult
Ship DA AdL OSIZ\ZE:2 ngg ctariderd 60 |-8-10/101st +3 : Ve .
. T3 73 _—_21 5 ® |<+10/102nd ‘ | v i ry Y
P 43 38 13 38 16 a
A 4.0 35 10 | % g ] 2 .___.___4/‘«
S 7 33 8 19 12 [o] 0
e | <50 <45 | <20 | <40 | <25 - s A P I
6 9
exercise area of narrow channel ’ track plots (straight)
o straight and double-bended channel (bend angle of 30 deg.) o Depending on the maneuvering
o 1.5 mile long / 528m wide(about 2 L) characteristics of model ship,
o floating buoy to denote channel boundary (every 0.5 mile) wide variation of track plots
o landmark to denote centerline of the channel exidte everpunder same
d 4
oo |[dt 00 o external conditions.
'O i o Under moderate(under 1 kts)
i conditions, a little difference in
Y Sl v Jea trajectories exists.
o mile 2 -
nda | E ! E '8 s
curent| & | i 4 o As external condition becomes
! -, Ghame severe(2 kts), ship I and P
Y, o i B hosting oy have difficulty in maintaining its
! ShBi & oS course and position. \ !
v ship1 Ship P ship A Ship S
= 120K Tanker 120K Tanker
(full load) (full load)
7 10
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’ track plots (double-bended)

o Depending on the
maneuvering characteristics
of model ship, wide
variation of track plots
exists, even under same
external conditions.

o All 4 ships have difficulty in
maintaining its course and
position even in case of
calm conditions.

s Double-bend channel itself is a
severe environmental condition.

o Difficulty increases as
maneuverability becomes poor
and external disturbances

deviation from centerline

o straight channel

o Under moderate external condition,
there exists a little difference among
centerline deviation of each ship.

» Asexternal conditions become
severe, the mean deviation of ship
increases and this magnitude
increases as maneuverability of ship
becomes poor.

o double-bended channel

o All 4 ships deviate significantly from
centerline of the channel regardless
of external disturbances.

o Thisimplies that double bended

~-0 Knot
=1 knot
-2 knot

-0 Knot
=1 knot
-2 knot

becomes stron ship1 Ship P Ship A Ship S channel itself is a severe
o environmental condition. s
1 14
’ rudder angle index ’ subjective judgment
o straight channel [— o straight channel
s under moderate external condition, :; t:g: s With moderate to severe external
there exists a little difference among : = conditions, the difficulty felt by
mean rudder angle of each ship. 3 shiphandler increase significantly.
o Asexternal conditions become " S——— s ——— o This tendency becomes severe as i ’g:;‘::
severe, the mean rudder angles of . maneuverability of ship becomes 2 | e
ship I and P increase significantly. i % B s poor. X i
o double bended channel = <ot o double: berided atiannsl - -
%0 =1 knot

o all4 ships use relatively large rudder
angles to maintain their courses and
positions,

o the magnitude of rudder angle
increases as maneuverability of ship
becomes poor.

=2 knot

%&

12

o The shiphandler feel serious difficulty
even in case of no-current conditions
depending on the maneuverability of
ships

o Thisimplies that double bended
channel itself is a severe
environmental condition.

<-0Knot
a1 knot
2 1 e2knot
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’ drift angle index

o straight & double-bended

channel

o Under moderate external condition,
there exists a little difference among
drift angle of each ship.

o Asexternal conditions become
severe, the mean drift angles of all
ships increase significantly .

The drift angle of 10 degrees is known as
practical limit beyond which the
shiphandler’s difficulty increases rapidly.

I

R .

=1 knot
-2 knot
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’ concluding remarks

o When the strength of external disturbance is not severe,
s the quantitative maneuvering indices may not vary significantly regardless of the

maneuverability of ships,

o however, the qualitative assessment result such as subjective judgment may
change significantly depending on the ship maneuverability.

o This implies that shiphandlers may mitigate the maneuverability

difference of ships,

o which result in reduced difference in quantitative results
o butrelative big difference in qualitative mental burden shiphandlers may feel

during navigation.

o In case that external disturbance becomes severe,
o the quantitative and qualitative assessment results show relatively big difference

depending on the maneuverability of ship.

o This implies that the mathematical ship model used in the simulator may be very
important for the safety assessment of severe environmental conditions
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