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5. What is Vessel Handling?

Vessel handling is based on the basic knowledge that a vessel floats in the water and returns to its original position
after a list. It is maneuvered with the assistance of the rudder, main engine(s) and other auxiliary equipment, using
knowledge of the rolling, pitching and yawing characteristics of the vessel in waves. In handling the vessel it is neces-
sary to consider the effects of environmental conditions while controlling the position of the vessel, its attitude, and its
speed, to move the vessel in the designed direction in a safe and efficient manner, and to stop at the intended position
(Theory and Practice of Ship Handling, Kinzo Inoue, Honorary Professor, Kobe University).

Vessel with Rolling, Pitching and /Environmental conditions A
Stability YaW|nginc\rI\vz:‘7:;erlstlcs * Geography (existence of shallow areas and water

depth etc.)
e Facilities (port facilities)
¢ Navigation (buoys, fishing boats, marine traffic etc.)

Means l . . . . .
Rudder, main engine, e Social (regulatlpns, nawgat.lo.n.r.egulatlons etc.)
thrusters, anchors, maneuverability K. Nature (wind, tidal flows, visibility, waves etc.) )

mooring lines, tugs etc.

4 )
Control of vessel position, attitude, and

speed for safe and efficient

Operate vessel 'Ship) - movement in the required direction
as described \ stopping at the required position

5-1 Investigation of Environmental Conditions (harbour conditions)

Harbour conditions must be investigated each time a port is entered, not just the first time. For liner services, condi-

tions must also be investigated and verified at appropriate intervals as well.

Such investigation requires the collection of as much data as possible and verifying it with the local agent. Recently it
has been possible to find information out via the Internet. However, many vessels do not have an Internet connection,
and it is therefore desirable that a shore team collects the relevant data and provides it to the vessel. A table of the
points to be investigated is shown on P.51,53 of Attachment (1).

5-1-1 Investigation of Geographical Conditions and Conditions Associated with Harbour Facilities

The primary points to be investigated in relation to geographical conditions and conditions associated with harbour
facilities are as follows.

« Maximum permissible draft (for each passage, channel, and pier)

- Maximum acceptable vessel type (e.g. hull shape, DWT, length overall, breadth, molded depth)

- Turning basin

- Tugs available Y/N

« Local pilot available Y/N

- Loading facilities:

- For bulkers etc. which use shore loaders, the maximum air draft of the loader. For PCCs, the pier height and space

available to lower car ramps. For tankers, the diameter of the loading arm and the type of reducers on the vessel.
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- Port Guide Online (IHS : Information Handling Services)
- Guide of Port Entry (Shipping Guide)
- Dry Cargo Data base (Global Port)
- Port of the World (Port world)
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The following reference material is available when an overall prior investigation is conducted to acquire this information.

- Port Guide Online (IHS: Information Handling Services)

- Guide of Port Entry (Shipping Guide)

- Dry Cargo Data base (Global Port)

- Ports of the World (Port world)

- Japanese Harbours (The Ports and Harbours Association of Japan)
« Charts, sailing directions, passage pilots, BA Admiralty publications etc.

5-1-2 Investigation of the Navigation Environment
(e.g. buoys, fishing vessels, fishing reefs, shipping movements)

An investigation of the navigation environment covers the following.
- Fishing facilities and areas of fishing activities not noted in Notice
to Mariners.
In particular, information on recent fishing operations and fishing reefs
along the Chinese Coastal area should be acquired from the local agent.
- Information on recommended separate traffic lane around the
Japanese coast.
- National defense exercise areas.

Training Area

°

Minami Daito Jima

Notice to Mariners
(copyright : Japan Coast Guard)

5-1-3 Investigation of the Social Environment (local \’\-\‘/}V Mikomoto Shima §
A . : R * Irozaki
regulations and navigation restrictions) " 4 —
It is also important to investigate the local regulations for each harbour (e.g. E1 AN :
s 8> 5
notifications and harbour regulations). 20 A; wo i |
- Pilot available Y/N f— A /// s
. L . . V77773877 P D
- Various notifications required before entering port (e.g. ETA, VTS 8,
s ., . b % AR |
and passage notifications under Maritime Traffic Safety Act of e
= e o
Japan). § : - R
o . Lo . BA9S3
- Notifications and speed restrictions of coastal nations. DUA ST 1407159

- Harbour entry and exit restrictions (e.g. harbour entry at night,
times zones for passage).

- Restrictions on use of fuel oil (e.g. regions in which use of low sulfur fuels is required).

- Is there a security-related prior notification system, and are crew visas required Y/N
- Prior notification system (e.g. Panama and Suez
canals)

5-1-4 Investigation of the Natural Environment
(e.g. wind, tides, visibility, wave direction)

- Tide tables and current information

- Information from sailing directions, passage pilots, BA
Admiralty publications

- Weather information

Recommended separate traffic line
(copyright : Japan Captains' Association)

Tidal information via Internet (example)
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B

6-1-1 B KE

AVEIZIERER L TV AT, WIS TWMOE DA LIZHMONTVET, £L T, #HH%IE
WOKFRIEIEHREARmZILHEL LTET,

Z OHHERIEE. ZOWHT ORAKTHIREO K TH %A@ 2 &HE L LTnwFE 3, s, Zhb k&
B3 BVEVIEZHTT,

HARDY & I13RIEKE (Chart Datum Level : C.D.L) ZZE#EKHE LCTHRHALTEY ., HASREKE L
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6. Example of Investigation of Geographical Conditions

A few important points in investigations of geographical conditions are explained below.

6-1 Maximum Permissible Draft and Under Keel Clearance (UKC)

Maximum permissible draft and Under Keel Clearance (UKC) are important information in making decisions on safe
entry of the vessel to harbour.

As shown below, UKC is a value indicating the margin between the sea bottom and the bottom of the hull. For

example, if the water depth and draft are the same (UKC = 0), there is a possibility that the vessel may run aground,
and entry to harbour is therefore unsafe.

Sea level
h P y

-------------------- A~-~~~~—- Datum
Draft water level

Water surface

1UKC(Under Keel Clearance)

Seabed

6-1-1 Datum Sea Level

Harbours directly connected to the ocean have difference in sea level due to the tide. The water depth noted on charts
etc. is therefore the datum sea level. This datum sea level is the lowest tide level for that location, i.e. the lowest
possible water level.

In Japan, the Chart Datum Level (CDL) is the datum sea level. In rare cases, negative tide levels (i.e. below
the CDL) are possible.

In some countries, the Lowest Astronomical Tide (i.e. no negative tides occur) is employed as the datum sea
level, and the International Hydrographic Organization (IHO) suggests using the Lowest Astronomical Tide as the

datum sea level, or notes the difference with the datum sea level in tide tables.

6-1-2 Relationship Between Maximum Permissible Draft and Under Keel Clearance

The relationship between maximum permissible draft and Under Keel Clearance is as shown by the following calculation.

Maximum permissible draft < Channel draft + sea level - UKC

The maximum permissible draft must consider errors and a safety factor together with the variables in the calcula-
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tion. It is also necessary to investigate the maximum permissible draft for each harbour (or each berth) to determine
problems.

6-1-3 UKC

Most harbours set guidelines for UKC, and many harbours throughout the world manage UKC together with data on
weather and sea conditions to ensure a margin for navigation. In Japan, many harbours employ fixed UKC which is a
proportion of the draft, or a set value in meters.

The European Maritime Pilots” Association and the Japanese harbour technical criteria employ the following guidelines.

Navigation outside
harbours

Ocean
navigation

15%
of maximum draft
of vessel

20%
of maximum draft
of vessel

6-1-4 Points to be Considered for Maximum Draft

The following points must be considered for maximum draft.

1 Vessel’s Sinkage While Underway

When a vessel begins moving the distribution of water pressure around it changes, and the hull lowers slightly in the
water. When navigating in harbours, therefore, the amount of this sinkage of the vessel in the water must be added
to the draft while at berth. This amount becomes greater as the water becomes shallower, and as speed increases, as
shown in the following graph.

Vessel's sinkage in water at bow and stern while underway
(as per.Maritime irechnology Research Report)
2 2 _
] Water depth
o 1 | = = Shallow water
X (H/d = 1.81)
—
E
;g 0 e Froude number=V 4/ LX g
° o \ V : Vessel speed (m/sec)
gl -1 \ L : Vessel length (m)
'u% \ \ g : Acceleration of gravity (m/sec?)
S -2 \
o
g
< _3 L | |
- 0.1 0.2 0.3 0.4
| Vessel speed (Froude number) |

Large vessels are operated at low speed (S/B speed) in harbours, and it is therefore appropriate to estimate the sinkage
of the vessel as 0.1 — 0.2% of the length of the vessel. It is also necessary to consider sinkage of the vessel due to
rolling, pitching and yawing of the vessel with wind and waves, and swell.
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St A R S DR EBIR DB Y T
Lpp = 200m BK=12m
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' m Total 14.86m
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@ Water Depth and Tide level

As described above, the water depth noted on charts and navigation guides is a value at the datum sea level. The
datum level for water depth and coastal height is as shown below.

b

Rl
e :Mounta!n height

SO—dr g
\< _ Light height

R : /A
@‘} | A Towc?r height, _epmnd ' Highest Astronomical Tide(HAT)
e 7

Bridge height Coastline

______Ovethead lines height i i MeanSealevelMSL) ™[ \ a4
(height datum surface) i A
Island height ' :
- 1;1

Lowest Astronomical Tide(LAT)
(water depth datum surface)

bt

|~.l r]
Rocks awash
) ) Lek2 Sunken rocks
Copyright : 6th Regional Coast Guard Head Quarters Rocks visible at low tide i}
http://www.kaiho.mlit.go.jp/0B8kanku/ Depth of Sea Water

On charts, the allowable limit for error in water depth at the international depth datum is as follows.

Water depth to 100m :Up to 1.0m

Water depth to 100m or more : 10% of water depth
The actual water depth is the depth on the chart, plus or minus the tide level. The tide level is obtained from the tide
table. Since this tide level is a predicted value which can be calculated from a fixed datum, it must be considered
that the actual tide level may differ. If the diurnal inequality and abnormal weather conditions etc. are ignored, the
accuracy of the tide table is within 0.3m of the actual value.

(® Example Calculation to Decide Whether or Not to Enter Harbour

The following introduces a calculation used, in conjunction with the UKC, tide level, and water depth error, in decid-
ing whether or not to enter harbour. For example, the value for maximum permissible draft received from the agent is
evaluated with this calculation and the decision as to whether or not it is possible to enter harbour.

The conditions for the calculation are first established. The maximum values for each item are used here.

« Maximum draft of vessel : Draft at departure (or expected draft at arrival) + amount of sinkage of vessel (0.2% of Lpp)
- Safety factor for water depth on chart: 0.6m (water depth error + tide level error)
« UKC: 10 - 20% of maximum draft (depending on sailing area), 15% in following calculation

Reference example (finding minimum required water depth)

The calculation example after all conditions have been determined is as follows.
Lpp = 200m draft =12m
Maximum draft: 12m + 0.4m (200m X 0.2%: Sinkage of vessel) = 12.40 m
UKC : 15% of maximum draft, navigation outside harbour (12.40m X 15%)= 1.86 m
Errors of water depth on chart and tide level: = 0.60m

Total 14.86m
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In other words, provide (water depth on the chart + tide level) for the transit area (including navigation outside
the harbour) is equal to or greater than the above, it is possible to enter harbour using the tide level. The point of

primary importance is as follows.

Do not simply evaluate by applying the UKC ratio to the harbour
entry and exit draft, but also include the vessel's sinkage while
underway, and the error in depth measurements on charts,

to determine on the side of safety.

6-2 Maximum Size of Acceptable Vessel at Pier

6-2-1 Design Criteria for Harbour Facilities

Technical criteria for harbour facilities according to Japanese ministerial ordinances are as follows. Verify that suf-
ficient pier length is available based on the length of the vessel. The same considerations apply in other countries.

- Water depth = Maximum draft + water depth margin (UKC: 10%)

- Pier length = LOA + 1.0 to 1.7 X breadth (B)
Coefficient of 1.0: Angle between mooring lines and pier of 45°
Coefficient of 1.7: Angle between mooring lines and pier of 30°

(® Head Line

@ Spring Line
~ ® o o r <3 (® Breast I._ine
@ ® @® ® ® @ @ Stern Line

6-2-2 Mooring Forces for Vessel

Mooring forces for each mooring line can be found with the following equation.

0 : Angle between horizontal at mooring point
and feed point for mooring line on vessel

T : Tension on mooring line
T X Cos 6 :Horizontal component of tension on
mooring line

The angle between the mooring line and face line of the pier
is @. The mooring force along the axis in fore-and-aft line
of the vessel (Tx), and the mooring force in the transverse
direction (Ty), are found with the following equation.

Tx=T-cos 6 *cos ¢
Ty=T-+cos 6 +sin ¢
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ERH M ORE A1 636 b2k b 9,
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BE %887 (ton)
&on
S M0 T o0 | 14mrD | B
OBl =7 2 17 20 8.2 16.4
@ |mE=m 2 32 14 5.1 10.2
@ RTUVISAY (Ea) 2 32 7 26 5.2
@ RTUVISAY BER) 2 32 7 26 5.2
® |MER 2 32 14 5.1 10.2
® | MER 2 17 20 8.2 16.4
&=t 12 63.6

HfotDE = _LIF8EN : 25.0 tons

EREH T 52 5 BUETIA3636 b~ FTld, Bl b, R Z R T2 LT, I’k
t 2 —Z (Hughes) OFtHEAZHWCTREAICE S Z 5 &, JH#E 124m/sec 255HE SN E 3,

REH (Ra) : 63.6 h>
Ra =% X 0 X CRa X Va> x (A cos? 6 +Bsin?6) /1000 (ton)

BIEREERETRE : 5.500m? 0 : {ExtE[A (E#AE : 90 &)
JEE 12.4m/sec

5. BOBZEEEIT NI,
ELE 10m/sec EETHRIFNVEFEEI SHNIEDHIEEISNS,
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The resultant mooring force is the sum of the mooring forces from each mooring line
acting along the fore-and-aft and transverse axes of the vessel, and is determined by
the takeup capacity of the mooring winches and the number of mooring lines.

The mooring forces for a car carrier of 200m LOA (projected area from side: 5,500m”) are calculated below as an
example. The calculation assumes that the wind is acting perpendicular to the pier.
As shown below, 12 mooring lines are used. Winches are able to apply a force of 25 tonnes per mooring line. Mooring

lines enter the vessel 15m above the pier.

M M
® © C|3> Q'D ® ®
25m 25m| ‘25m 25m
50m 50m

0

The total of mooring forces in the transverse direction is 63.6 tonnes.

Mooring Force on Transverse Direction

. . Angle Mooring Force(ton)
Mooring Lines No. -

6° ¢° per Line Total

@® | Head Line 2 17 20 8.2 16.4
@ | Head Line 2 32 14 5.1 10.2
® | Fore Spring 2 32 7 2.6 5.2
@ | Aft. Spring 2 32 7 2.6 52
® | Stern Line 2 32 14 5.1 10.2
® | Stern Line 2 17 20 8.2 16.4
Total 12 63.6

Lines pull of Mooring winch : 25.0 tons

Theoretically, the vessel can be moored at the pier under wind forces of 63.6 tonnes in the transverse direction. Using
the Hughes equation to convert this to wind speed gives a wind speed of 12.4m/sec.

Wind pressure (Ra): 63.6 tonnes
Ra =% X pX CRa X Va*>x (A cos® 8 +Bsin* 8) /1000 (ton)

Projected area from side: 5,500m?, 8 : Relative wind angle (transverse direction: 90°)
Wind speed: 12.4m/sec

In other words, if the wind is considered, the vessel will begin to move away
from the pier at a wind speed of 10m/sec.
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6-2-3 Strength of Mooring Bitts

It is also necessary to verify that the mooring bitts on the pier are able to withstand mooring of the vessel. Strength of
mooring bitts in accordance with Japanese harbour technical design standards are as follows.

Tension Applied to Mooring Bitts

(technical criteria for harbour facilities) (units: tonf)
Vessel type (GT) Curved bitts Straight bitts :

500 - 1,000 15 25
1,000 - 2,000 15 35
2,000 - 3,000 25 35
3,000 - 5,000 25 50
5000 - 10,000 35 (25) 70
10,000 - 15,000 50 (25) 100
15,000 - 20,000 50 (35) 100
20,000 - 50,000 70 (35) 150
50,000 - 100,000 100 (50) 200

Figures in brackets are for angle mooring bitts incorporating springs between the mooring facilities, and
for which a maximum of one mooring line are applied. The straight mooring bitts are storm bitts installed
at least the vessel width from the face line of the pier.

6-2-4 Fenders

Fenders are also an important item of equipment for safe mooring of the vessel. Particularly when a swell enters the
harbour, insufficient fenders may result in damage to the pier and to the hull of the vessel. If damaged fenders are
discovered after entering harbour, they should be photographed to guard against claims later on.

6-2-5 Turning Basins

When entering and leaving most harbours, the vessel will use its own power, or auxiliary facilities such as tugs or
bow thrusters, for turning. The Japanese harbour design criteria guidelines specify as standard a circle of a diameter
three times the length of the vessel when turning under its own power, and twice the length when turn-
ing with the assistance of tugs.

It is desirable that the turning area be directly off the pier, and that this area is free from the effects of external forces.

In practice, due to the effects of the pier and terrain, many harbours have turning areas in locations subject to effects
off the pier, and to tidal flows.
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Many harbours do not provide sufficient area as shown in the following diagram. In such cases, it is neccesary to
investigate the relevant points sufficiently in advance (verifing the number of tugs required, and determining the
procedure for turning the vessel., etc.)

Port of Bremerhaven (Germany)
Two turning basins of 250m diameter availa-
ble within confined area of the dock. Allows
docking of PCCs of Loa =200m ( ¢ = 1.25L)

Turning Basin
®=250m

Drehbrk Bridge

- - W=42m
Turning Basin

¢ =250m

Nordschleuse Lock
L=320m W=42m

Nordscheleus Lock at the Port of Bremerhaven (width : 42m, length 320m and tugs)
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6-2-6 Tugs

Tugs are an important means of assistance when maneuvering while entering and leaving harbour. Verifying the
number and power of tugs is an important part of the investigation of harbour conditions.

1 Power and Number of Tugs

The assistance of tugs is most necessary when the vessel is to be pushed sideways to the pier. The total power of the
required tugs in this case does not exceed the power required for braking or turning. The following points must be
considered when determining the power required for tugs.

. Size and loading condition of the vessel

- Conditions of main engines, rudders, and anchors of the vessel

- Weather and sea conditions (wind direction, wind force, direction and

speed of tidal flow, waves)

- Water depth in the area (consider effects of shallow water)

- Area available for maneuvering

« Availability of thrusters

- Method of approaching and leaving the pier (mooring toward the direction of arrival and departure)

Guidelines are commonly set for the number of tugs required at each harbour. Use this information for reference.

When no guidelines have been set, use the following equation to determine the necessary power in conjunction with
the deadweight of the vessel.

Equation: Total required horsepower = 7.4 X (DWT)%®
Conditions: 10m/sec offshore wind, maximum speed approaching pier 15cm/sec

Deadweight and power requirements

- Up to 50,000DWT : Approximately 3,000HP X 2 tugs
- 50,000 - 100,000DWT : Approximately 3,000HP X 3 tugs
+ Over 100,000DWT : Approximately 3,000HP X 3 - 4 tugs
- VLCCs : Approximately 3,000HP X 5 - 6 tugs

Tugs have approximately 100HP/tonne, however this varies with the propilsion device used.

It is possible to reduce the number of tugs if they are
fitted with thrusters. While bow thrusters operate only
in the tranverse direction, tugs have a significant differ-
ence in that they allow towing and pushing at an angle.
It is important to increase the number of tugs used when
entering or leaving harbour without hesitation in bad

weather and sea conditions.

Bow thruster Tug
(towing and pushing at an angle)
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7. Vessel Maneuvrability

Approximately 70% of incidents of damage to harbour facilities involve damage to piers and fenders, however most
are due to mistakes in operation of the vessel. Such mistakes in confined harbours with limited area available for

maneuvering are due to the following.
(@ Inability to accurately determine the effects of external forces such as wind and tides.
(2) Mistakes in speed control and turning of the vessel while using engines and tugs.

Most harbours have pier protection, shallow areas, and other vessels in the immediate area, and overrunning the
scheduled stop point while approaching the pier may result in an incident. The ship navigator gradually reduces speed
in accordance with the distance remaining, and is required to adjust speed and turn the vessel while considering its
type, size, loading condition, inertia, maneuvrability, and the effects of external forces.

7-1 Effects of External Forces (wind)

7-1-1 Transverse Movement and Turning Under Wind Pressure While Underway

How is the vessel affected by wind while underway?

® Straight ahead if no external forces are acting in windless
conditions. t
@ When the wind is at 45° to starboard, the vessel is pressed
to leeward. The point at which the wind acts (C) is ahead of  Water r\N(VB)

9 . - i t
the vessel’ s center of gravity (G), and a turning moment (N (V a)) et g N\ N(va)
acts to turn the vessel in the leeward direction.

3 When the vessel begins drifting (diagonally) leeward, water re- K\
sistance is generated on the leeside of the bow. The point (E) at  peeionor™s \ /¢
which this force acts is ahead of the point at which the wind  movement of \ A = Wind
pressure acts (C), and a turning moment (N (V8)) acts to turn the  Vesee! <=|‘\ ¢/' Y(Vg)
vessel in the windward direction. Y(va) [N

@ The vessel turns under the turning moment of the wind
or water resistance, whichever is the greater. Since water 1
resistance is normally much greater than air resistance, the .
vessel begins to tumn windward. (N (VB) >N (Va)) Y B Y(Vo)

® The rudder acts against the turning moment, i.e. the vessel is :
controlled with the moment N (V o) generated by the rudder angle (o). U

® Finally, with turning moment of the wind, water resistance, and rudder in equilibrium, the
vessel maintains a course at the angle B (leeway) to the right ahead, and proceeds with drifting
leeward.

The point (C) at which the wind acts approaches the vessel’s center of gravity (G) the closer the relative wind is to the
transverse axis of the vessel. At 90° (abeam) it acts almost entirely on the vessel’s center of gravity. As a result, the
turning moment N (V a) acting in the leeward direction is reduced (turn), and the force Y (V a) acting on the vessel
in the leeward direction increases (drift), and the diagonal angle increases, increasing the turning moment N (V 8 ) due

to water resistance.
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Furthermore, when the relative wind moves from the PCC loaded with 6000 vehicles
transverse to the rearward direction, the point (C) Curve of limit of ability to maintain course (rudder angle of 30°)

. . 10

at which the wind acts moves from the vessel’s of
gravity towards the stern, the turning moment N (V
a ) rounds up the bow, and acts in the same direction 8 I

as the water resistance.

g

=}

3 : :

2 o~

2 aiiaint /
The course can be maintained if the moment derived 3

. . 3
from the wind and water resistance can be controlled =
. . . < N
w1t1.1 the rudd.er If such. control is not possible, = ~— ——
an increase in the turning moment due to water ?gs_
resistance increases, and the course canno = Region in which
longer be maintained. = Pt ot
maintained
The graph above shows the ratio of wind speed (Va) 0 0° 30° 60° 90° 120° 150°  180°
to speed of the vessel (Vs) on the vertical axis, and Relative wind direction
the relative wind angle on the horizontal axis, and
indicates the regions in which the course can and can- Rudder angle required to maintain course
not be maintained with a rudder angle of 30°. If the (PCC vessel loaded with 6,000 vehicles)
ratio of wind speed to vessel speed exceeds P RS
3.7, a region occurs in which the course cannot Va/V5=5 \
be maintained due to the relative wind angle. \ \
%” — Wy \
. S 7 ~
At vessel speeds of 6 — 8 knots (3.1 — 4.1m/sec) inside g Va/Vs=4" o | %,
the harbour, a wind speed of 11 — 15m/sec results in 3 \ \
= =

a ratio of wind speed to vessel speed of 3.7, and the = o Va/V5=3 \
course may not be able to be maintained in these // \\
C().nditions depending on the direction of the relative 10 /’ /’Va/_\ik
wind. Va/Vs=1
In the graph below, rudder angle is shown on the 0 0° 30° 60° 90° 120° 150° 180°
vertical axis, and the regions in which the course can Relative wind direction

and cannot be maintained for each ratio of wind speed
to vessel speed. When the ratio of wind speed to vessel speed (Va/Vs) reaches 4, depending on the angle of the relative
wind, a region in which the course cannot be maintained occurs, despite a rudder angle of 30°.
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It is important to maneuver the vessel while considering the rounding up
angle leeway () when navigating in a channel without the assistance of tugs
under wind pressure. In such cases, wind direction and speed, and vessel speed,
must be considered, and an investigation conducted to determine whether or not

maneuvering is possible in the region in which the course can be maintained.

The maximum allowable wind speed for entering and leaving the harbour is
very often set, however hull shape etc. should be considered together with the
criteria established for the harbour in question.

Reference photo : Leeway of 3° to starboard to
ensure passage under center of bridge.

Modern radar with advanced technology displays generally incorporates GPS information. If this function is used
skillfully the leeway angle and direction of drift can be understood in numerical terms. This information
is effective in maneuvering the vessel.

An example is shown below.

WA 0 01N A I 54
. A o8 ' e AT e — i 038

i : 7, skl 1) 16 St Incheon
; : e Approach

Heading of 38.2°, Course
- of Good (COG) of 43.3°
(digital display).
Leeway of 5.1° is apparent.

movement.

White vector indicates actual direction of forward ] Solid blue line indicates vessel heading.]
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7-1-2 Drifting While Stopped

Extreme care is required with drifting of the vessel due to wind pressure when stopped in front of the pier
with an onshore wind directly abeam, or when the turning.

When drifting with the wind pressure above the water line balanced against the water resistance below the water line,
the drift speed can be calculated with the following equation.

Wind pressure Water resistance

1 2 1
! paxCaxBaxVa’=_" pw X Cw X Bw X Vw?

Water
resistance

Wind pressure p a :Air density (0.125kg « sec’/m?)

iC o w : Density of seawater (104.5kg - sec’/m*)
Ca :Wind pressure lateral force coefficient

C w : Drift pressure lateral force coefficient

B a : Lateral area of vessel above waterline (m?)
B w : Lateral area of vessel below waterline (m?)
V a :Relative wind speed (m/sec)

V w : Relative current speed (m/sec)

Drift speed (Vw)is calculated with the above equation as follows.

VW:\/pa. Ca Ba X Va
oW Cw Bw

With Pure Car Carriers (PCCs), the coefficients Ca and Cw, the lateral area of the vessel above the waterline (Ba), and
the lateral area of the vessel below the waterline (Bw), are approximately as follows. Substituting these values in the
equation above allows for a simplified calculation of drift speed.

Ca Ba
— = 1. i , diff ith ( — =3 P
cw 3 (approximate, differs with vessel) B 3.0 (PCCys)

Vw =0.068Va

A PCC with 4,500 vehicles on board, speed has decreased, wind abeam, drift speed gradually increasing, reaching a
steady state in 2 - 3 minutes.

For example, reducing speed to 2 knots (1.0m/sec) to approach the pier, with a wind of 10m/sec abeam. The ratio of
wind speed to vessel speed in this situation is approximately 10, and drift speed horizontally will be approximately
0.65m/sec 120 seconds later. This is shown in the graph below.
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Drift speed 120 seconds after subject to effects of wind pressure
(PCC loaded with 4500 vehicles, h/d = 1.3)

Wind speed / Vessel speed

15 30 45 80 75 90 105 120 135 150 165

; ) ] . ECDIS image
Relative Wind Direction

The photo image shows the actual drift track of a PCC on an electronic chart. It may be interesting to record tracks if
the opportunity to drift under strong winds presents itself.

7-2 Turning the Vessel

7-2-1 Turning With One Tug and Free of Effects of External Forces

When turning with one tug pushing at the stern (or bow), the center of the turn is the pivot point (P), rather than the
center of gravity (G). Turning the vessel on the spot in a circle of radius 1/2L (L being the vessel length)
is therefore not possible.

The radius of area required for turning can be found with the following equation.

1
Turning radius (R) = GP + = L

GP=k*/GC

k : Turning radius of moment of inertia -
around vertical axis through center
of gravity (G) = 0.35L

P : Pivot point, center of rotation when
turning vessel

G : Center of gravity
C : Point at which tug acts on vessel ;
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As is apparent from the above equation, the position of P (turning center: pivot point) is not related to the pushing (or
pulling) force applied by the tug, but to the point on the vessel at which the tug pushes, and this position is on the side
opposite the center of gravity. In other words, as the point at which the tug acts on the vessel approaches the center of
gravity, GC becomes smaller. GP therefore increases, as does the turning radius.

Understand the turning radius at each
point at which the tug acts.

7-2-2 Turning With Two Tugs or Bow Thrusters and One Stern Tug, and With Effects
of External Forces (wind)

Tugs fore and aft, or bow thrusters and a stern tug, Hull shape (Container vessel) using simulator
must be used when turning on the spot (turning Loa(m) 246.27
within a circle of diameter 1L). When' turning Lpp(m) 530.00
under the effects of external forces (wind), the
relative wind varies while turning, so that turning Bredth(m) 82.24
occurs on the spot while controlling drift, resulting Depth(m) 21.20
in considerable difficulties in maneuvering. Draft(m) 11.50
i ) ) ) Disp.(KT) 53,875
A simulation was run of turning a container vessel -
of 246m in length subject to winds of 10m/sec at Trim(m) 0.00
45° to starboard at the beginning of the turn, using G position -5.5
two tugs. The tugs were used solely for turning, Front(n) 850
and no adjustment was made for drift. Wind Project. Side () 6.090
4.0 I I I I I I I I I I I I I I //O
——e—— TUG 60ton(F30, A30) /

3.5 /
3.0 /
2.5 ' ‘
Aoy =2k
2.0 |

1.5

Turning Basin dia./Ship's Length

1.0 | | | I 1 | | | I 1 | | |
5 10 15
Wind Velocity (m/sec)
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A 180° turn requires a circle of diameter 2L around the center of gravity at the beginning of the turn.

Japanese harbour design criteria guidelines specify a 2L circle for turning with tugs. While dependent on hull shape

and vessel type, a wind speed of 10m/sec is the limit, even if a 2L circle is available for turning this vessel. A larger

area is required for turning at wind speeds in excess of 10m/sec.

7-3 Speed Control

Incidents of failing to control a ship’s speed while entering harbour,
with the vessel consequently colliding with the pier causing major
damage to the pier, shore cranes, and the vessel itself, never cease.

Ships differ from motor vehicles in that they are not fitted with a
braking mechanism to reduce speed. Control of speed must therefore
rely on controlling the speed of the main engine, reversing the main
engine, or the assistance of a tug.

In order to ensure that the vessel stops precisely at the scheduled
point, the ship navigator is required to consider its type, size, loading
condition, inertia, and manoeuvrability, and the effects of external
forces etc. when adjusting speed.

These factors are obviously not formally calculated while the vessel is
approaching the pier, and lack of communication between the pilot and

captain is a cause of incidents, as is insufficient advice from the captain.

Both the captain and pilot are required to have a quantitative, rather than

an intuitive exchange of information, based on experience, understanding of the stopping distance and the time required to stop.

7-3-1 Assessing the Dangers of Overrun (safety margin)

A safety margin on the approach allows an evaluation of the distance the vessel will travel while braking with engine

reversed or with a tug on the stern, and the
distance toward the scheduled stop point at
which the vessel will stop. This is expressed
with the following equation.

A questionaire given to pilots showed that
a safety margin (R) of 0.3 — 0.6 when dead
slow astern is initiated allows operation to
ensure that control of the vessel is not lost.

* Losing control of the vessel:

When the reversed engine is set to slow
ahead or more for a long period, the propel-
ler wash and water flow do not act on the
hull uniformly, and it becomes difficult to
maintain the heading.

Safety Margin (R) = %

A : Distance remaining between stopping point of vessel
and target stop point

D : Distance between braking start point and target stop point

JESDL A_

Start Braking Stop Point Stop Target




f

A I\ o

7-3-2 FILERIEMEFEE - IHEREOEX

I PEEE - 4513 % £ COFTERH 2 &2 5RO 256, MERIMAENIZ2ZE L 20ER ) 38
AH BEOMHIZ T AV F—FAFAID 58NS TRtat A TRO L 2 L3 TE E T,

_1 22y = g x W i
F—2Xg_SX(V—Vo)—ax g E V m/sec
1 1
S=7X(V+V0)Xt =5 X gV.VF x (V*-Vo)
=
O‘=(V—Vo)=£x|: |S Lﬂii(m)l
t W

W [ BATOHPKE BEKE+HENEE") (b2)

Vo :#hE (m/sec) -
V I #&E (m/sec) :

N s R Vo m/sec
F {EEJ27 (97#ICEERELH) (M)
t  BEFE (sec) F tonCE#%AIC
S EH=E (m) 1 L 1r
a :BICEDSEIBRE (m/sec?)

*MEE

RZEMRRZESEXE. MEOODODEHHTEHEHICMORAY DKPINITHBELTCEE T2, o MZEEHTIENIC. hOFE
VOKD—EREBHT NDREERD. INEHIDOMOBEEPEM Ll EEBMUBKERD. COEEPBMLcI EITHHET
BERETINEELEND,

7-3-3 AUBRBFERICHTIRNERE (SEH)

Kz AV PATERSE DG, EBRIIAN-AIZ7 70 —F 35 L ZICEDEATHEEZFLL, &
BEMSICETIENPBAPES PHETIERE FHIREL TEB ZLPLETY,

BlzIE, FTRD X9 IZ DSlow Ahead THUMEH, #EBIEF IR L & IS 7 CT7 L — FHillE) & fin L 7286
FEIEALIE TR FEEDS AL O K YN 1L O IT, EOREDORT) 7% b1 T IL T RED & P
RKOTBE, ZIPL BB L72NN—2AZ TORBDOLRERMERZ LiAA, T L) HHECHET)TEET 55
HFi3y 7 oME e RESTHh BBAKREZBHIFL2ELTENZELET LI RMPLEL L) 7,

ViL m/sec | fFIER FIEEES

J A V4L m/sec

HEN B IA —— = —

V m/sec ~ “§_ __________ . ;\—/: S
-—':_ ..................... -

4L

) S > A ——>

< - .

_36_



e JAPAN P& 1 CLUB

7-3-2 Basics of Stopping Distance, Vessel Weight, and Acceleration

Hull shape and resistance must be considered when determining details such as stopping distance and the time
required to stop, however approximate values can be derived with the following equation based on the principle of
conservation of energy.

_ 1 _ W
F_fx g.SX(VZ—Voz) —OCX? W |Fina|speede/sec
— 1_ — 1_ W 2 2
S= 2x(V+V0)xt =5 x g-F x (V°=Vo%)
|S: Distance moved (m)| I
q=V-Vo _ 8 |
t W I
I
W : Apparent displacement (displacement + additional mass*) (tonnes) \
Vo : Initial speed (m/sec) _ '

: Final speed (m/sec)
: Forces acting (tug thrust and reverse engine thrust) (tonnes) ||nitia| speed Vo m/sec
: Elapsed time (seconds)
: Forward movement (m)
: Acceleration applied to vessel (m/sec?)

Begin to pull directly
astern with
1 force of F tonnes

Q U+ TN L

* Additional mass

When accelerating and decelerating the vessel, the vessel itself moves, while at the same time, the water in the
vicinity also moves as a result of this movement. Power is therefore not only required to move the vessel, but to
move a part of the water in the vicinity. This is, in effect, the same as moving a vessel of increased mass. This
increased mass is referred to as ‘additional mass’.

7-3-3 Speed Reduction Plan for Vessel Approaching Pier in Direction of Arrival (example)

When approaching parallel to the pier in the direction of arrival it is necessary to determine in advance when to
stop the engine, and to understand guidelines for evaluating whether or not speed through the primary
waypoints is excessive while approaching the berth.

For example, while moving forward at dead slow ahead as shown in the following image, when stopping the engine
with simultaneous braking applied by a stern tug, and with a distance to the stop position of 4L and 1L, it is necessary
to determine beforehand the speed at which it is possible to stop at the scheduled point. While incorporating a safety
margin in the distance to the berth noted above, it is also needed to reduce speed by increasing the braking effect of
the tug or by reversing the engine if the approach to the berth is at a greater speed.

Breakn ViL m/sec |Stop Pt Stop Target
Breakin VAL m/sec

: R -~ L B

V m/sec ) ’§_ _________ - >
)T T T L

4L

) S i< A— >

< 5 ;
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In practice, rather than maneuvering the vessel to stop at the stop point, braking is applied while controlling speed so

that the vessel stops at the target at the front of the berth without losing control.

7-3-4 Reference Values for Reducing Speed

The spreadsheet below presents the equation in 7-3-2 in a format ready for data entry. Enter the necessary data to

calculate approximate values for stopping distance and stopping time, and safety margin. It is important to recognise

reference values for the stopping distance of the vessel using simple spreadsheets. Early braking by tug or reversing

the engine is necessary if the safety margin is 0.3 or less.

-

i Input .
Displacement W | 37,500 | ton o Speed Reduction
W+ Add. Displacement W’ | 40,125 |ton Result Reference table
Length Over All L 200 s
e o2 m W =W x 1.07
. . 4L 800 | m —_—
Remaining Distance m 200 | m * (Vo=0m/sec)
Tug Line Angle 6 20| desg. 6
=
Braking Power F 15.0 | ton
s — 1 W ’
Horizontal Braking Power F' | 141 ton F'=Fxcosé S= -« g F~ (V*-Vo*)
Longitudal Wind Pressure for Braking Power| RL |  15.5|ton t=2x S -_A
(V + Vo) D
Effective Braking Force (F'+RL)| Fb 29.6 | ton
Speed at start of Braking v 6| kts € D
(Speed by Dead Slow Ahead) 3.09 | m/sec <«<—— S —j](_’— A——>
Dist. Between Start of Braking and Target | D | 2,000 m \m—, —
. . 659 | m | Start Braking | | Stop Point| |St0p Target
Stopping Distance S 0.36 N.Miles
. . 427 | sec . .
Required time to Stop t 71 min. Wind Speed Calculation
6.6 | ks .
Speed at 4L Va 3.4 m/sec Wind Speed 12.4| m/sec
3.3 | kts . . Degree(0 ~ 180)
Speed at 1L A 17 m/sec Relative Wind Angle 45 (Every 10 degres)
Remaining Dist at Stop Point A 1’364; Lm Long. Wind Force: RL [15.5|ton
. . GEN/PCC/CTNR : 1
Safety Factor R 0.67|0.3~0.6 | |Ship's Kind 1 Pax 2. Tank/Bulk : 3
Relative Wind Direction ! Wind Soeed :
Start of ViL m/sec |Stop Pt Stop Target Va (m‘;sec).
Breaking V4L m/sec .
_ _’_@:) """" =" Lengthfrom a
V m/sec T < > Bow to
-y - T T |_1_L‘, Wind Press -~ Wind Press.
_ R Center Force Angle
= > (a)
L. s |_4'T| A A Ra
K T Resultant Wind
B 5 R Press.

~
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In addition to this spreadsheet, it is also effective to consider the manoeuvrability of the vessel in preparing speed
reduction guidelines in graphic format. The guidelines should be posted on the bridge, with copies kept in storage.
The guidelines can be provided to the pilot as reference material for information exchange upon boarding to assist in
communication.

Guidelines for reducing speed while maneuvering for approach

10 .
_ 8 :
) :
2 s
£ 6
e}
e 4
o
n

2

0

0 500 1000 1500 2000 2500 3000

Distance to pier (m)
(For container vessels, PCCs, LNG carriers.)

The above diagram shows an example of a speed reduction guideline for adjusting speed during the approach based on
the distance remaining and speed, in consideration of the safety margin.

In this region, the safety margin is zero when full astern engine thrust is used for braking. Remaining speed
plotted further to the left enters the danger zone with overrun beyond the scheduled stopping point.

In this region, the vessel stops before the scheduled stopping point if slow - full astern engine thrust is used
for braking. Control of the vessel may be lost if reverse thrust is used (quasi danger zone).

In this region, the safety margin is zero with dead slow astern engine thrust used for braking (caution
zone).

In this region, the safety margin is 0.3 - 0.6 with dead slow astern engine thrust used for braking. It
is possible to control the vessel within this range (control possible zone).

Control of the vessel is possible in this region, however the effects of external forces (wind) will be
considerable if speed is reduced excessively (caution required in this zone if external forces are present).

Verify displacement of vessel, power at engine astern, and power of
tug, verify the distance and time required to stop during maneuvering
for approach, and maneuver the vessel with a safety margin.
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7-4 Control of Berthing Velocity When Approaching the Pier

Incidents of failure to control berthing velocity when approaching the pier (use of a tug or bow thrusters to move the
vessel sideways to the berth) despite maneuvering the vessel as scheduled in terms of speeds, and consequent damage
to the pier, fenders, and the hull of the vessel are common.

Conventionally, the vessel approaches at an angle on a face line of the pier, the bow line is taken, and the stern is
pushed to the pier. This method is still used with vessels of up to 20,000GT, however larger vessels generally ap-
proach and position parallel to the pier at a distance of 1.5 — 2 times the beam, and are then pushed sideways onto the
pier by a tug (parallel approach).

Advantages and disadvantages of the parallel approach compared to the conventional method are as follows.

= Advantages =

+ While this depends on the layout of the pier,
a mistake in reducing speed does not result
in damage to the pier. When the pier is of
considerable length, a mistake in speed control
simply results in overrunning the scheduled stop
position, and does not result in damage to the pier.

+ With the conventional method, container ships
etc. with large bow flares sometimes damage
cranes etc. overhanging the pier. This risk is
much reduced with the parallel approach.

Up to 20,000GT (conventional method)
20,000GT (parallel approach)

|
+ The attitude of the vessel is more easily
controlled with the parallel approach, facilitating ;
response to rapid changes in external forces.

= Disadvantages = ]

* An extra 10 - 20 minutes is required to reach
the pier.

Large vessels exceeding 20,000GT
(parallel approach)

7-4-1 Berthing Velocity Control

Piers and mooring facilities are based on the largest vessel type to be !
accommodated, and are normally designed for a speed of 15cm/sec when
approaching the pier. Vessels generally approach at a maximum speed of
10cm/second, with large vessels and VLCCs approaching at Scm/sec. These 1
speeds allow absorption of the energy of the vessel when contacting the pier
fenders, and prevent damage to the hull and the pier.
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ELTEET 2 L, BRI AVF 134 23 ton-m 12 B
b0 EF. Thud, i1 b > OHATE S0km/h B
TRECHZET 5 AL F— 2L 9, o

10 12 14
(Vem/sec)

7-4-2 RBEREICHTIRERBGE

HEIERETH E R U X912, HREEICHTAZERABELIRFTTAZIEPLETT, RS Dm OH
M HHF)HHEE Vem/sec ZFOMA0SY 712X 5 =D 7L —F Db & THRED TR Am O %
BRLTEIELZGES, BERHBERTFRATIHESINE T,

A b—>
Ze2ReE (R) = — J i
D " .
=
D : #IBHESaiS A SRR E TN
A MEDEIESD SEEE TORE) 5
=)

R =106, HEFHBERICFELTSZE2ERL, R= 0058 PEMFILATELTS 2 L 28R
LEds 7J<5’EJ\0)7’ ¥r— boRkE. ¥ 7% Slow “CEI#@’C%%‘%‘JT@L&?&‘%ki IHRTE DR
12 0.3 ~ 0.6 DHEPHTL 720
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The energy of the vessel when contacting the pier can be calculated with the following equation, and is proportional to
the square of the speed of contact.

1 w
E= X

2 g

X V2 X C

E :Contact energy (ton-m)

W' W (displacement tonnes X tranverse additional mass coefficient (1-0 - 2.0)
g : Acceleration due to gravity (m/sec?

V  : Berthing Velocity (m/sec)

C : Energy diminuition coefficient due to turning etc.

Using an additional mass coefficient of 1.8, and C of 0.5
in the above equation, a container vessel with a displace-

ment of 50,000 tonnes approaching the pier at a speed of
10cm/sec has a contact energy of approximately 23 tonne-
m. This is equivalent to a 1 tonne motor vehicle colliding
with a wall at 80km/h.

B ¥ Berthing:\Velocity (V cm/sec)

7-4-2 Safety Margin in Relation to Speed when Contacting the Pier

As with the speed reduction plan, the safety margin for speed when contacting the pier must also be investigated.
When a vessel with berthing velocity of Vem/sec receives a constant braking force by a tug from a point Dm from the
pier, and stops Am from the pier, the safety margin is calculated as follows.

Safety Margin (R) = %

D : Distance from braking start
point to pier

A : Distance remaining from vessel
stop point to pier

The vessel stops immediately after commencing braking if R = 1. The vessel stops at the scheduled stop point if R = 0.
A questionnaire given to pilots showed that the safety margin used for safe approach to the pier keeping the vessel’s
attitude when towed at Slow by a tug is 0.3 - 0.6.
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As with the speed reduction plan, it is important to employ a graph.

PCC CTNR
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Berthing Velocity (cm/second)

Distance to berth (M)

In this region, the safety margin is zero when two tugs brake the vessel at full speed.
In this region, the safety margin is zero when a tug brakes the vessel at half speed.

In this region, the safety margin is zero when a tug brakes the vessel at slow speed.

In this region, the safety margin is 0.3 — 0.6 when a tug brakes the vessel at dead slow.
Adjustment of speed approaching the pier in this region is recommended.

In this region, control is possible, however the vessel is readily susceptible to external forces.
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8. Preventing Damage to Harbour Facilities

As decribed above, maneuvering of a vessel under its own power inside the harbour during entry and exit presents
difficulties. External forces such as wind have a particularly large effect when holding and changing course, holding
speed, and when controlling the attitude of the vessel.

When approaching and leaving the pier, it is necessary to understand the effects of external forces, and to use
assistance such as tugs, main engines, and bow thrusters to control the attitude and speed of the vessel ap-
propriately while maneuvering.

It is important not to leave all the operation of the vessel to the pilot. Rather, the captain and pilot should discuss the
procedure for operation, and ensure that all bridge crew understand the way to put the necessary bridge resource man-
agement into practice thoroughly, and are thus able to reduce the number of incidents of damage to harbour facilities.

In discussions with the pilot at entry and exit from harbour, it is necessary for the captain to plan the procedure
for entry and exit in advance.

8-1 Bridge Resource Management During Harbour Entry and Exit S/B

The following points are required to consider thorough bridge resource management at harbour entry and exit.

+ Consult with the navigator on the day prior to harbour entry for a briefing on harbour entry and
exit procedures.

* When the pilot boards the vessel, present the pilot card (see Attachment (2)), and explain draft,
displacement and other points of special note.

+ Obtain information from the pilot on where the tug is to be taken up, whether the pier is to be
approached on the ship’ s port or starboard side, and the number of mooring lines etc. to be
used. If there is time available, verify the requirements for maneuvering of the vessel (e.g. turning
point).

* Ensure that the officer on the bridge reports engine speed (when engines are operated), and that
the helmsman reports rudder status as appropriate. When the engine is stopped in the final stages
of approaching the pier, the officer may begin tidying up the bridge and he / she may neglect to
report the berthing velocity of the vessel. It is important that the required information (e.g. ahead/
astern speed, berthing velocity) is reported appropriately until an instruction is received from the
captain that it is no longer necessary.

+ Officers stationed at the bow and stern report repeatedly on movement of the tugs.

* In non-English-speaking regions in particular, the pilot and captain of the tug frequently converse
in the local language, and information on movement of the tug may not reach the captain of the
vessel. It is important that officers stationed at the bow and stern report concisely whether the
tugs are pushing or pulling the vessel, and in which direction etc.

* Mooring lines are set in consultation with the pilot. Even after the lines are tied on the bitts, they
are generally left un-tensioned (with no slack). It is important to follow the instructions of the ship
navigator when winding in mooring lines to control the attitude of the vessel.

« It is always necessary to verify any doubts. This applies not only the captain, but also to the crew.
The captain is responsible for creating an atmosphere in which this behavior is encouraged.
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K& & [EIFEKIE
1 | KEBORS /18 1500m/ 300m
2 | KBORSIRUEER (RYKEEHADE - EKEKE) 228m (LAT)
3 | &/NEKU K C (Under Keel Clearance) 15% of ships draft
4 | KERICHVT B RARFAERIK 22.8m + tide - 15% UKC of draft
5 |[EEEKEDME & BEE IN FRONT OF BERTH / 850m
6 | EISEKIEDKER 22.8m
7 | KBEBADTAE/-IZE—ODE 7 buoys and 2Racon
8 ’fﬁﬁﬁl@j'f FIEE—O > DiEH 0.5-1 1mile
(KEElREAE K 2L L BBE)
9 |MtARMDTA F/zI3E— > DEMRE 1.0 mile
10 | Transit Line D7F7E 2Transit line, For entrance channel, For Inner channel
1 | KBOEKE stone, rock
12 | KEEDBKELE 1.022-1.023
1 - FERsE
1 LB (BE - &E) 32-13-34N, 130-21-34E
2 | sEHOIKER about 30m
3 | HEHMOEHR Mud and sand
4 | EHODLE about 5 notical miles in diameter
FEE - RABIRER
1 | N—XF ABC Terminal No.1 berth
2 | IN=XF T Jetty DR 450m
3 | N=ZKRRUEER (RNREEHES/IREKE)  23m(LAT)
4 | &/NE3KUK C (Under Keel Clearance) 2.85m
5 |N—XEHE stone, rock
6 | XFRARMA designed for 60,000DWT vessel
7 | RRFTERK (BFEE) 23.0m + tide - 2.85mUKC
o mxcmeLrnnn e
9 |Ev MER (2407 - 58 - Bk - £ Cross bit type/2500KN/34.5m/ 12pcs
10 | T 84— i8R (447 - 2HANRE - B555 - %) V type fender Sumitomo SUC2250H(RO) 1x2/

494tf-m/34.5m/ 12 pcs

11

IN—= TR B 7BKEEE

1.022-1.023
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Attachment @ Investigation of Environmental Conditions

Category / Item Result

Channel/Turning basin
1 Channel length / Width 1500m/ 300m
2 gzian:ell :Veer:t:hc(lll_jt?z\;est Astronomical Tide or Chart 228 m (LAT)
3 ?ﬂggg?npger;qglﬁee;aiig 15% of ships draft
4 | Permitted max draft in the channel 22.8m + tide - 15% UKC of draft
5 | Location of Turning basin / Diameter IN FRONT OF BERTH / 850m
6 | Depth of Turning basin 22.8m
7 2]:;2:: and Location of Buoys and /or Beacon in the 7 buoys and 2Racon
8 | Beam distance between Buoys and/or Beacon 0.5-1.1mile
9 | Advance distance between Buoys and/or Beacon 1.0 mile
10 | Effectiveness of Transit line 2Transit line, For entrance channel, For Inner channel
11 | Character of seabed stone, rock
12 | Specific Gravity 1.022-1.023
Anchorage for Quarantine and waiting for berth
1 | Location in Latitude and Longitude 32-13-34N, 130-21-34E
2 | Depth of Anchorage about 30m
3 | Character of seabed Mud and sand
4 | Area size of anchorage about 5 notical miles in diameter
Berth / JETTY
1 Berth name ABC Terminal No.1 berth
2 | length of berth / Jetty 450m
3 B:fjgbLfJZ?:bgrgL(Lowest Astronomical Tide or Chart 23m( LAT)
4 | Minimum required UKC (Under Keel Clearance) 2.85m
5 | Character of seabed stone, rock
6 | Designed strength designed for 60,000DWT vessel
7 | Max draft at Berth 23.0m + tide - 2.85mUKC
8 Specification of the largest vessels (Name/DWT/LOA/ | ABC /21,1320DW/321m/42m/MSD18.27m
Beam/Draft) EFG Maru/181,884DW/290m/38m/MSD19.1m
9 Specification of mooring bit (Type/Strength/Interval/ Cross bit type/2500KN/34.5m/ 12pcs
Number)
10 E:y}‘lﬁ'ﬁiliﬁé’rf Lo Enery Absrptions teraliNorn | Y458 ferder Sumicmo SUIG2250H(RO) 1127
11 | Specific Gravity 1.022-1.023
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HEER

i R Ba 1R

CEEEA

Mobile loader with rail, 2loader, travelling 230m
(Gantry Crane w/ grab bucket, 3crane, 300m)

2 | Jx A —gi@m»r»onrTy ) —F 20m
3 |RAFBEI7RZ7 b (ff%#Es) (m) 16m at any tide, 18m at MLWN
4 | RN meosHmEs b5 DEES S 3.0m from HAT
Jse 700MT/H EACH, 2loader 1400MT/H
5 | FRER (200MT/H EACH, 3crane 600MT/H)
6 | BtEFRAFTFARR 12m/sec
7 | X ERRAFEER 15m/sec
8 | Tarf%RERA 24h (incl. 2hour stevedore meal time noon and MN)
3-5-1-6-2(75%)
4(100%)
9 |1EERE—4 > X (6 Hold Bulker) 3-5-1-6-2(100%)
each hole using bulldozer for triming compaction, from
start loading to finish loading.
10 | 7V K—% —ZEZ Dithiaixtéss 2 bulldozer and 1compacter
1 | A=7>7 bAE No
12 | Z DR REEER Using Shore Hopper for Disch.
Z Dfth
1| KEAFEMS 38-52N / 121-56E
8tugs (3200hp x 1, 3600hp x 1, 3760hp x 1, 4200hp
2 | #TK—hk x 1, 4800hp x 2, 5400hp x 1, 5500hp x 1, all Z pel-
ler)
ZOMERE (S (R S%-1858). N bk, Dayt|.mg only / Wind speed shoulgl be I'ess than 15m
3 TONRTEAR. N L) / Visibility shall be more than 1mile, wind less than
FIASSES = 15m/Sea Swell less than 1.5m
#5115 (HAT/CDL/MHWS/MHWN/MSL/MLWN/
4 | .68/1.68/1.33/0.70/0.23/-0.16/-0.
MLWS/LAT) 3.68/1.68/1.33/0.70/0.23/-0.16/-0.30
150KDWT transfer berth is under construction, whick
5 | ZDOfthiEER (HLERETE - Port Map etc.) would be completed by the end of 2006 (depth

18.5m, 1800t/h loader x 1, 1800t/h unloader x 2)
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Attachment O Investigation of Environmental Conditions

Category / Item Result

Cargo Work Facility
1 Cargo handling equipment Mobile loader with rail, 2loader, travelling 230m
(Type, Number travelling range) (Gantry Crane w/ grab bucket, 3crane, 300m)
2 | Out Reach from Fender face 20m
3 | Acceptable Air Draft (Cargo Handling Equipment) (m) 16m at any tide, 18m at MLWN
4 | Berth height from Highest Astronomical Tide) 3.0m from HAT
5 Loading / Dishcarging rate by each unit 700MT/H EACH, 2loader 1400MT/H
(MT/H) (200MT/H EACH, 3crane 600MT/H)
6 Max gcceptable wind velocity (m/sec) at Berthing/Un- 12m/sec
berthing
7 | Max acceptable wind velocity (m/sec) at Cargo Work 15m/sec
8 | Working hour 24h (incl. 2hour stevedore meal time noon and MN)
3-5-1-6-2(75%)
0,
Normal Disch./Loading sequence 4(100%)
° (for 6hold Bulker) 8-5-1-6-2(100%)
each hole using bulldozer for triming compaction, from
start loading to finish loading.
10 | Bulldozer & Other shore machine 2 bulldozer and 1compacter
11 | Rope shift No
12 | Other Cargo Work Information Using Shore Hopper for Disch.
Others
1 Location of Pilot station in Lat./Long. 38-52N / 121-56E
Tugboats 8tugs (3200hp x 1, 3600hp x 1, 3760hp x 1,
2 (ngse ower/Type of propeller) 4200hp x 1, 4800hp x 2, 5400hp x 1, 5500hp x 1,
P ype ot prop all Z peller)
Any restriction for entering/leaving berth (Night/Weath- | Daytime only / Wind speed should be less than 15m
3 | er/Visibility/ Ballast condition/Propeller immersion/ / Visibility shall be more than 1mile, wind less than
Max.stern trim/etc) 15m/Sea Swell less than 1.5m
4 Tide 3.68/1.68/1.33/0.70/0.23/-0.16/-0.30
(HAT/CDL/MHWS/MHWN/MSL/MLWN/MLWS/LAT) ’ ' ’ ’ ' ' '
Other Info. 150KDWT transfer berth is under construction, whick
5 | (Any Explansion plan for the larger size vessel than would be completed by the end of 2006 (depth
above, Port Map etc.) 18.5m, 1800t/h loader x 1, 1800t/h unloader x 2)




™MIBR@ Attachment @ Pilot Card

PILOT CARD

Ship's Name ; Port ; Date ;
Call Sign ; Year Built ;
Draught Aft; m( ft in) Fore; m( ft in)
Gross Ton. ; G/T Dead Weight (Summer) ; tons
Displacement ; tons
Ship's Particular
Length Over All m Anchor Chain  Port shackles
Breadth m Starboard __ shackles
Bulbous Bow Yes / No Stern shackles
(One Shackle ; m)
Stern to Bridge ; Bow to Bridge ;
m m AT
Max Air Draft
m Keel to Top
Breadth ; ( ft in) m
Parallel Body :
Laden m m
Ballast m
Loa ; m
Type of Engine ; Maximum Power ; kw( HP)
Maneuvering . Speed(Knots)
/ pitch
Eng. Order thm/ piie Laden Ballast
Full Ahead kts kts
Half Ahead kts kts
Slow Ahead kts kts
D.Slow Ahead kts kts
D.Slow Ast. Time Limit Ast. min.
Slow Ast. Full Ahead to Full Ast. sec.
Half Ast, Max No. of consec. Start time
Full Ast, Minimum rpm/speed rpm kts
Crash Ast. Astern Power % of Ahead
Steering Information Bow Thruster Information
Type of Rudder Bow kw ( HP)
Max. Rudder Angle degree Stern kw ( HP)
Hard over to Hard over sec. Run On / Off
Rudder Angle for Neutral effect Time required for Running min.

Checked and Condition

Whistle

Radar 3cm

Radar 10cm

ARPA

Eng. Telegragh

GPS

Echo Sounder

ECDIS
Type/Maker

AIS

Anchor

IR

[

Steering Gear

No. of Power units :Iunits operating

Indicators

Rudder

rpm / pitch

Turn Rate

Wind Indicator
VHF

Gyro Compass

Gyro Err. |:Ideg

Other Information

[
]

[
[
[ ]

Name of Master
Capt.
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Capt. Takuzo Okada

Master Mariner

T2 7YYy g Y HEER S General Manager
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