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RTM STAR Center Port Canaveral Berth Access

5 May 2003
Summary Report

Port Canaveral Berth Access Simulation Study

INTRODUCTION

This report describes a shiphandling simulator study that evaluated the operation of the
“VOYAGER OF THE SEAS” class passenger vessel (“VOYAGER Class”) arriving and
departing at Port Canaveral. The tests were conducted at the RTM STAR Center in Dania
Beach, Florida using a state of the art Full Mission Bridge simulator with a 360° horizontal field-
of-view. The objectives of the test were threefold:

1) Evaluate the operability of the “VOYAGER Class” passenger vessel under existing
channel configuration and moderate to high wind conditions.

2) Evaluate the operability of the “VOYAGER Class” passenger vessel under the same wind
conditions, with waterway improvements that include dredging shoal areas outside the
channel boundary at up to six different locations along the Inner Reach and West Access
Channel of Port Canaveral.

3) Evaluate the operability of the “VOYAGER Class” passenger vessel with the
improvements mentioned in number (2) above. In addition, with widening of the
navigational channel along the inner harbor channel to 500 feet from Inner Reach to West
Basin. Also, increasing the width of the channel accessing West Turning Basin by
removing the landmass in the southeast corner of the West Turning Basin and
construction of an outbound channel range.

OVERVIEW OF THE SIMULATION PROGRAM

The on-line simulation consisted of a series of inbound and outbound transits in Port Canaveral
where participants, conned (directed) the simulated ship from the wheelhouse. The participants
included Port Canaveral Pilots and a shipmaster from Royal Caribbean Cruise International
(RCI) with expertise in the operation of the “VOYAGER OF THE SEAS” class vessel. The
simulator provided a realistic computer generated image (CGI) out-the-window view of Port
Canaveral. Each simulated transit was evaluated by the participating mariners and RTM STAR
Center’s staff. It required three (3) days to complete the on-line testing which was conducted in
February 2003.
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Participants

The subjects included four (4) Port Canaveral Pilots and a vessel Master from Royal Caribbean
International (RCI). The Pilots participated in the majority of the simulation runs with the RCI
Master performing a very limited number of runs for demonstration purposes. The shipmaster
served primarily as an advisor to discuss the use of the azipod-fixipod propulsion system and to
demonstrate its use where necessary.

Representatives of the engineering firm of Gee & Jenson observed most of the simulation
exercises and represented the Canaveral Port Authority during this study. Gee & Jenson’s
representative provided valuable insight into the project details and design rationale.

Members of the STAR Center’s Research staff observed all simulated transits, noted results and
conducted debriefings after each exercise. STAR Center provided an experienced helmsman to
execute the orders to the helm.

Simulator Bridge

The wheelhouse of the full-mission shiphandling simulator represents the bridge of a large
passenger cruise vessel. The STAR Center’s simulator bridge is equipped with the Litton-Sperry
Marine Vision Technology Integrated Bridge System (IBS), which is the identical equipment on
the bridge of all the “VOYAGER Class” passenger vessels. The equipment suite on the bridge is
representative of that found on today’s cruise ships, and includes the controls and indicators
suitable to the type of main propulsion, e.g. conventional propeller-rudder systems or multiple
azipod systems with or without fixipods. The use of the “VOYAGER Class” ship response
model required that indicators and controls for two (2) outboard azipods and a centerline fixed
pod (“fixipod”) be configured on the simulator bridge.

Two (2) control consoles are provided in the wheelhouse:

e One for operations in the at-sea mode; the podded propulsion units are operated using
RPM control throttles but rely on a helmsman to control the direction of the azipod units
in tandem in the conventional steering mode.

e A second bridge wing console for low speed maneuvering and berthing; the controls
permit the Master or Pilot to take direct control of both steering and speed by providing
directional and RPM control of each azipod in a single unit, with the fixipod controlled
by a separate RPM throttle. Bow thruster controls are included on this console. Other
modes of operation from this console provide for a computer-controlled integration of all
directional and speed controls, or combinations of directional units into a single mini-
wheel.

The control instrumentation is augmented by various displays and indicators showing wind
velocity, Doppler speed display of ground and water track, depth under keel display, heading,
time, azipod angle and power usage, among other information. The integrated bridge console
includes standard ship’s Radar and ARPA units, and a CRT-based display unit repeating many of
the indicator outputs, centrally located for viewing by the person at the conn. An electronic
charting system (ECDIS) is included in the IBS console showing the Master or Pilot a reaktime
display of the vessel’s position, course, and heading plotted on a chart of the waterway.
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The Pilots maneuvered the “VOYAGER Class” vessel utilizing the centerline perspective view
for most of the simulation runs. When maneuvering in and around the cruise terminal berth the
Pilot would normally take up a position on the bridge wing in order to see clearances between
the ship’s side and the pier or mooring dolphin. The simulator operator can quickly alter the
observer’s eye-point in the visual scene, providing a perspective from either bridge wing, on
demand. This gives the Pilot the ability to maneuver the ship with a realistic visual point-of-view
without the need to duplicate the distances and structures of bridge wings. The bridge wing
perspective is viewed from the center of the simulator wheelhouse.

Ship Response Mathematical Model

The “VOYAGER Class” ship response model was utilized for all or+line runs. The vessel’s
dimensions and other particulars are presented in Table 1 below.

TABLE 1 - Particulars of the “VOYAGER Class” Vessel

Ship Name Voyager of the Seas
Tonnage 137,276 GRT
Length Overall (LOA) 311.0 m (1,020.1 ft)
Beam 38.6 m (126.6 ft)
Modeled Draft 8.6 m (28.2 ft)
Propulsion Type Diesel Electric
Propeller Type / Number Azipods / 2 outboard,
Fixed Pod / 1 centerline
Speed, Dead Slow 2.0 knots
Speed, Maximum 23.0 knots
Shaft Horsepower (each pod) 19,713 hp
Bow Thrusters 4 x 4,023 hp
Stern Thrusters none (2 Azipods)

The “VOYAGER Class” vessel has a pod propulsion arrangement consisting of two rotatable,
azimuthing pods (“azipods”) outboard at the stern, and a centerline mounted fixed pod unit
(“fixipod”) between the azipods. Pods are shrouded propeller housings. The “VOYAGER
Class” vessel is equipped with four (4) bow thrusters. There are no rudders or stern thrusters.
The ability to set the movable azipods at the stern into various configurations precludes the need
for stern thrusters in this vessel.

The “VOYAGER Class” vessel was selected from RTM STAR Center’s library of ship response
mathematical models to represent an entirely new vessel of the same class, the “MARINER OF
THE SEAS”, that is expected to begin operations into Port Canaveral late in 2003.
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Simulator Geographic Model of Port Canaveral

A geographic database of Port Canaveral with passenger terminal CT-10 and the proposed
channel improvements was prepared based on design drawings and information provided by the
port and engineering consultants Gee & Jenson. The cruise ship terminal berth, landmass,
cultural features and navigational aids in Port Canaveral and the immediate area were depicted in
the model by means of visual, radar, map, and bathymetric databases. These features provide the
required navigational and visual references to the shiphandler during the simulation runs.

Important hydrographic features that interact with the ship were modeled in the simulator. These
features include waterway depths, channel banks, and current. A current model was used for a
small number of runs, representing the maximum northerly setting current during high wind
conditions. The maximum value used for this wind-driven current was 0.75 knots coupled with
wind from the south at 25 knots or higher. However, because the current, which runs parallel to
the coastal shoreline is shielded from the Inner Reach by the jetty, current was not determined to
be a significant factor in this study. The water current flow inside the harbor is negligible.

The most significant effects in the simulated runs were wind and the extent of shoal areas along
the port’s channel boundary as represented in each of the three (3) configurations that were
examined in this study (see description below). The wind directions and speeds that would have
the largest impact on the transit of large cruise vessels, due to their high wind profile, are beam
winds from the north and the south directions.

An accurate representation of environmental and bathymetric conditions is essential for any
operational evaluation to be valid. The environmental conditions were selected to replicate the
maximum credible, adverse wind conditions that the vessels could experience in this port under
normal operations. Wind conditions that provided a marginal degree of maneuvering safety were
looked at in order to develop recommendations for transit restrictions when severe winds are
present or forecast.

Harbor Channel Configurations

The channel configurations that were examined in this study included a range of channel widths,
dredging of shoal areas at or just outside the channel boundaries, changes to aids to navigation,
and a major reconfiguration of the Western Turning Basin.

Existing Channel Configuration

The initial runs were conducted with the existing, unimproved channel database. This provided
the test subjects with familiarization with the geographic database and visual scene as depicted
on the simulator, and with the study vessel itself, with which only one of the subjects (an RCI
shipmaster) had previous experience. Simulated exercises in the existing channel were
conducted with the moderate and high wind conditions in order to provide a baseline for the
subsequent runs in the improved channel configurations. Since the evaluation is concerned
primarily with channel improvements to the port’s inner harbor, runs that were inbound to the
port commenced somewhat before the turn in the Entrance channel in order that the vessel’s
speed on entering the harbor entrance (at the jetty) would be realistic. The speed of the vessel at
the entrance is directly related to the residual speed coming out of the turn and given the limited
distance for the Pilot to reduce speed for entering the harbor.
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Configuration A — Near- Term Channel Improvements

The second condition examined is the channel configuration following a proposed dredging
project that would remove shoal areas at or in the vicinity of the navigable channel boundary at
six (6) locations within Port Canaveral from the Inner Reach to West Basin. These
improvements were recommended by the Canaveral Pilot Association with the objective of
enabling a transiting cruise vessel to pass vessels along the waterway and adjacent to the channel
at a greater distance, and reducing the effects of surging on those vessels. The surge effects are a
result of the movement of large cruise vessels into the port at transit speeds that may be
necessary for steering control under the various environmental conditions that are encountered.

Figure 1 — Near-Term Dredging Projects in Port Canaveral

Dredging at locations (2), (5) and (6) will provide an additional safety margin for large cruise
ships entering the port and carrying a “crab angle*” to compensate for any crosswind condition,
and particularly with a northerly beam wind. The removal of shoal areas near the channel
boundary will permit the vessel to keep to the north side of the Inner Reach, and to reduce speed
on approaching the Trident Basin, which in turn will help to reduce surge effects. The resulting
increase in the volume of the channel due to dredging these areas may be expected to have a
further damping effect on surge because the water “slug” pushed ahead of the vessel and
following the vessel as it transits the waterway will have a greater area in which to flow.

Dredging at the southeast corner of Middle Basin at area (1) will permit the inbound transiting
ship to turn up early into the opening at Middle Basin, providing additional clearance to the
vessels berthed at the south cargo piers. The vessel would be able to carry a substantial “crab
angle” at this point, which represents the most constricted part of the channel. The larger “crab

! Crab angle or drift angle. Difference between the course steered and course made good usually caused by current or wind.
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angle” for leeway is the tradeoff for transiting at a reduced speed with high crosswinds for these
vessels with large sail areas.

Dredging in the harbor at locations on the north and south boundaries near West Basin (areas (3)
and (4) in Figure 1), has the additional goal of making the turn into West Basin (where the
destination berth, CT-10 is located) easier for ships the length of the “VOYAGER Class”: 311.0
m (1,020.1 ft).

The dredging at locations (3) and (4) respectively, would facilitate egress and ingress to West
Turning Basin by:

« enabling the cruise ship to carry a larger “crab angle” for leeway in high wind conditions;
it permits the stern of the cruise vessel to pass closer to the southern boundary of the
channel with a greater margin of safety when transiting inbound, and

« enabling the ship to “flatten” its turn slightly into, or out of, the West Basin by passing
closer to the corner on the north side of the West Access Channel, west of the cement
dock.

This project will require the removal and/or relocation of navigation aids on both sides of the
channel where the dredging is performed. The bathymetric database used to test this
configuration represents the underwater conditions that would result from the proposed dredging
of shoal areas. The resulting impact on the hydrodynamic response of the simulated ship model
would be apparent to the shiphandler in the reduction of bank effects due to increased clearance
between the ship and the shoal areas at the channel boundaries. There were no apparent
differences in the visual database between this configuration and the existing port condition,
except for the relocation or removal of aids to navigation.

Configuration B — Proposed Long-Term Channel Improvements
The final channel configuration that was examined included long-term proposals for
improvement of the waterway in Port Canaveral (Figure 2). The changes include:
o dredging and realignment of the shoreline along the north side of the Inner Reach,
resulting in the widening of the harbor channel to 500 feet along its entire length to West
Basin (area A),
« the widening of West Basin entrance to the eastward by cutting away of the southeast
corner and further dredging, providing a broader and flatter entry into the turning basin
(area B),
« dredging along the south boundary of the Inner Reach near the port entrance, and of the
West Access Channel (West Portion) opposite the West Basin to reduce the shoal area
(area C),
« simulation of an outbound channel range to be used for departures, consisting of two (2)
range light structures located offshore outside the harbor entrance and aligned with the
Inner Reach.
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Figure 2 — Proposed Long-Term Waterway Improvements

This project requires the removal and/or relocation of navigation aids on both sides of the
channel to mark the new boundaries of the navigable channel. The bathymetric database used to
test this configuration represents the underwater conditions that would result from the proposed
dredging of shoal areas and widening of the navigation channel. These changes would be
apparent to the shiphandler in the reduction of bank effects due to increased clearance between
the ship and the shoal areas at the channel boundaries. The visual database was modified to show
the surface realignment of the bounding landmass and the widening of the West Basin opening.

Wind Modeling

Wind forces were incorporated into the scenarios to demonstrate a realistic effect on the
“VOYAGER Class” ship response model during the simulated maneuvers. Wind forces are
calculated based on the instantaneous wind velocity relative to the ship’s speed and heading,
using the aerodynamic coefficients that represent the model’s wind profile. The conditions that
were tested in this study included moderate wind (15 knots) and high wind conditions (25 knots
and higher) from either of two directions, north and south. The channel inside Port Canaveral
runs due east and west, therefore these represented both the average and the worst credible cases
of actual wind conditions acting on the beam that might impact on transits of large cruise ships in
the port, based on the participating Pilots’ experiences. It was determined from discussions with
the Pilots that winds from other directions would not have a significant impact on harbor transits.

The wind forces during the study were observed by the Pilots to be realistic. The Pilots stated
that the wind direction having the most effect on vessel maneuvers in the harbor would be a
southerly wind, due to the necessity of tracking along the south side of the channel to allow for
leeway. The south side is where most of the vessel berths are located along the channel bringing
the transiting ship in close proximity with the moored vessels.
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The following crosswind conditions were simulated for inbound and outbound transits of the
“VOYAGER Class” vessel:

from the North from the South
15 knots 15 knots
25 knots 25 knots
40 knots 30 knots
- - 35 knots

The 25-knot wind condition was the most frequently used, representing usual conditions that
might be expected during the passage of squalls. Winds of 30 and 35 knots were examined to try
to identify the pper limits at which the transit of the harbor would be marginally safe under
existing and improved channel configurations. The 40-knot wind condition was only used to
determine whether the “VOYAGER Class” vessel could be safely moved off the berth and
whether there was reserve power under those conditions.

Testing Procedures

The general test program was based on requirements put forward by Gee & Jenson / CH2M Hill,
representing the Port Authority of Port Canaveral. After STAR Center reviewed the test
program requirements, scenarios were generated to replicate moderate and credible worst case
scenarios, concentrating primarily on wind conditions as the major factor. Bathymetric data /
design criteria for the dredging projects and other channel improvements were provided by Gee
& Jenson. This information was used to develop the geographic, hydrographic, and visual
databases used during the simulation program representing test conditions other than the existing
channel condition (for which the databases were already available).

The ontline runs evaluated inbound and outbound operation of the “VOYAGER Class” vessel
under the command of a Port Canaveral Pilot. Most inbound runs that examined the transit of
the Inner Reach began seaward of buoy “7”, or in the turn of the entrance channel, approaching
buoy “9”. While several of these runs ended alongside the berth at cruise terminal CT-10 in the
West Basin, most were stopped short of the berth or just before completing the turnaround of the
ship off the berth to save time.

Several runs were begun in the West Access Channel approaching the cement dock, in order to
permit the subject to turn the vessel around and back into the berth. Since the docking and
turning of the ship in West Basin was not a primary objective of this study, the number of runs
that proceeded all the way to the berth was reduced.

The outbound runs began alongside the dock at CT-10, and continued until the ship was abreast
of the entrance jetty or in the entrance channel. Table 2 is a list of exercises, conducted during
the test program. This table shows the key variables that define each scenario, Run Number,
Transit Direction, Start Position, Test Subject ID, Current Condition, Wind Condition, and
Comments.
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Table 2 — Project Run Matrix

Comments

Day 1 (2/12/03) — Existing conditions database —

1 /B Buoys 7&8 P2 0 0 o
2 /B | Buoys7&8 | P5 0 N 15 gﬁ?ﬁ:ﬁ;:ﬁggmﬁ and
3 /B Inner Reach | P4 0 N 25 visuals, ship response
4 /B Buoys 7&8 P3 N 0.75 S 25 model and Pod
5 /B Buoys 9&10 Pl N 0.75 S 35 propu'sion controls
6 o/B CT-10 Berth| P2 0 N 25
Day 2 (2/13/03) — Modification A database — Pilot Recommended Improvements
7 /B Buoys 9&10 | P5 0 N 15
8 /B Buoys 9&10 | P3 0 N 25
9 I/B Buoys 9&10 | P1 0 S15
10 /B Buoys 9&10 | P2 N 0.5 S25
OBJECTIVE: Tests of
11 /B Buoy 13 P2 0 S25 | azipod positions for high
2| 1B Buoy13 | P2 0 s 25 ‘é‘gggnt;f(:kk%p'”g "
OBJECTIVE: maintain
13 I/B Buoys 9&10 | P5 0 S15 | 5kn. speed during
harbor transit
14 o/B CT-10 Berth| P3 0 S25
15 O/B CT-10Berth| P1 0 N 25
16 /B Inner Reach P2 0 S25
17 /B Inner Reach | P5 0 N 25
OBJECTIVE: lift vessel
off berth in 40 kn wind;
18 o/B CT-10 Berth | P4/P2 0 N 40 | Master turns over to
Pilot after leaving the
berth
Day 3 (2/14/03) — Modification B database — Future Port Enhancements
19 /B Buoys 9&10 | P3 0 S 25
20 O/B CT-10 Berth| P1 0 S 25
21 /B Buoys 9&10 | P2 0 S 30
22 0O/B CT-10 Berth| P3 0 S 30
23 /B Buoys 9&10 | P1 0 N 15
Day 3 (2/14/03) — Reload Existing Conditions Database
24 /B Buoys 9&10 | P2 0 N 25
25 /B Buoys 9&10 | P3 0 S 15
26 O/B CT-10Berth| P1 0 S25
27 O/B CT-10 Berth| P2 0 N 15 | Night run outbound
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A total of 27 simulated transits were conducted at the STAR Center in Dania Beach, Florida over
a three-day period. The Full Mission Bridge Simulator, which provides a 360° degree field-of-
view from the wheelhouse, was used for the Port Canaveral simulation study. Four (4) Pilots,
each with many years of experience handling vessels in Port Canaveral, were participants in the
study. In addition, an RCI Master who has significant expertise aboard the “VOYAGER Class”
cruise vessel, participated to the extent that he coached the Pilots in the use of the azipod-fixipod
propulsion system, and demonstrated on several runs various configurations of the azipods for
the most effective maneuvers.

As the Run Matrix in Table 2 shows, the exercises are grouped into four sessions over the three
days where the geographic database was the constant in the session. In each session, both
inbound and outbound transits were made, while varying the wind condition between runs. The
simulation exercises were monitored by a representative from the engineering firm of Gee &
Jenson on behalf of the Port Canaveral Authority, and also by STAR Center personnel who made
direct observations from the simulator wheelhouse.

For each simulator run the ship response model was initialized at its starting location with a
channel position, speed, and heading that was appropriate to the simulated wind and current
conditions, as well as the Pilot’s preferences based on procedures used for maneuvering large
passenger ships at the port. There were three locations for initializing inbound transits
depending on the objective of the particular run:

e approaching the turn in the entrance channel from one to several ship-lengths seaward of

buoy “9”,
« after the turn approaching the jetty entrance (abeam buoy “12”),
« approaching the West Basin (abeam the cement dock).

Outbound runs were made from the passenger ship berth, CT-10 in the West Basin. A total of
eight (8) outbound runs were made and the vessel was situated starboard side to alongside the
berth (bow out) for all but one (1) of those runs. The single port side undocking was conducted
in order to evaluate backing out of the berth and turning the vessel around in the basin on
departure, although normal procedures would never leave the ship in this position except in an
emergency or unusual circumstances according to the participants.

An individual Pilot conned the vessel with one of the other participants performing duties of the
ship’s Watch Officer, such as control of the throttles or providing information from the radar
display on demand. A competent Helmsman was provided to steer the vessel. The vessel was
operated in two modes during the simulation exercises:

1) Harbor Transit: While inbound or outbound in the harbor channel, the Pilot issued
verbal helm and throttle (or specific ship speed) orders which were executed by a
Helmsman and a Watch Officer, respectively. In this mode the azipods operated in
tandem for directional control and the vessel was steered by the Helmsman from a
steering stand in the same manner as a conventional ship with rudders. Throttles for
the azipods and the single fixipod could be operated individually or joined together, at
the option of the Pilot. The Pilot either operated the throttles himself, or issued verbal

10
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commands to the Watch Officer to control the throttles separately as would be done
on a conventional twin-screw vessel.

2) Low Speed Maneuvers: When the ship entered the West Basin (inbound), or until the
ship turned into the channel from the basin (outbound), the Pilot assumed direct
control of both steering and propulsion (taking over steering from the Helmsman). In
this direct mode each azipod unit could be individually controlled in both azimuth
and RPM, and the fixipod could be controlled in RPM by its own dedicated throttle
control. This control mode is manifested in a special bridge wing console from which
the Pilot or shipmaster would have direct control of the ship during low speed
maneuvers and docking/undocking. The Pilot might control the bow thrusters, or
might issue commands to the Watch Officer to do so.

Each run was terminated when the objectives were met, and the ship was in a stable position.

Data Collection

The procedures that were followed for the on-line simulation section of this evaluation remained
consistent throughout the study. These procedures include a briefing of the participants before
each exercise commences regarding environmental conditions, the ship’s status and location, the
channel configuration being examined, and the run’s objectives or destination. Extensive data
collection takes place throughout the on-line simulator sessions (as described below), and a final
debriefing is held at the conclusion of the program. These procedures insure the complete
gathering of real time man-in-the-loop simulation data required for later analysis.

The simulator automatically records information during each simulation run, such as the vessel’s
trajectory, speed, heading, information relating to control settings, and forces acting on the
vessel. This data is used to generate a track plot for each of the runs which shows the vessel’s
(Ownship’s) position with respect to the navigation channel, landmass, and other vessels
throughout the exercise.

The Pilot or Master who has the conn of the simulated vessel during a run is asked to complete a
post-run evaluation form immediately following the exercise. This form asks the participant to
provide his/her evaluation of the just-completed run, using a 5 point scoring system to record
performance items such as:

« adherence to the intended track line,

« vessel controllability,

o assessment of overall safety of the task,

o task difficulty, and

« level of stress generated by the exercise.

The responses from these forms are considered in the final analysis of the simulated transits.
The participating mariners are asked to summarize their opinions and comments in a “Final
Evaluation Form” after all simulator testing had been completed. The comments extracted from

these forms are used in the formulation of the conclusions and recommendations appearing in
this report.

11
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The RTM STAR Center’s project team observes the runs and keeps observational notes
regarding the action of the Pilot or Master who has the conn during each exercise, and records
any comments that may provide insight into the participants’ strategies or performance. These
notes often provide useful information that may influence the interpretation of results. The
combination of the track plots, recorded numerical data, questionnaires, and observer notes
enable a comprehensive analysis of the simulator exercises to be performed.

SIMULATION RESULTS

For ease of discussion, the results are presented in the following logical segments:
« Existing Channel Configuration
o Configuration A — Near- Term Channel Improvements
o Configuration B — Proposed Long-Term Channel Improvements (Assumes near-term
channel improvements are accomplished)

Before discussing the results, a few statements about Pilot intentions, normal procedures and
strategies should be discussed. The worst wind conditions were examined: crosswinds from
either the north or south direction.

The consensus among the participants was that a southerly wind is worse than a northerly wind
at the same speed. This is due to the fact that most of the vessels at berths along the channel in
Port Canaveral would be moored on the southside, and the entering or departing ship would hug
the south boundary of the channel to the extent possible, to allow for being set across the channel
by the wind. In addition, this tactic is to insure that the stern of the vessel tracks in safe water,
and the Pilot tries to keep the vessel’s stern tracking along the channel centerline. As a result,
when high crosswinds are present, due to the large wind profile of these cruise ships, the
preferred track is on the windward side of the channel. With a southerly wind, this places the
transiting ship very close to the moored ships along the south side of the channel between the
jetty entrance and the West Basin. The “crab angle” that is carried due to the wind has the net
effect of greatly increasing the ship’s beam, and the fact that the Pilot’s viewing point is so far
forward (nearly over the bow) on a vessel that exceeds 1000 feet in length, means that it is very
difficult to judge where the stern is at all times.

The problem of surging is a significant safety issue at Port Canaveral. Surging of the moored
vessels along the channel results from the large underwater profile of the cruise ship and the
water it displaces in a narrow channel. The approach of the vessel pushes ahead of it a pressure
wave of water. A second flow of water follows behind the ship as it passes along the channel.
Pressure differences created by venturi effects between the transiting ship and the moored ship
may cause the vessel in the berth to be pulled off the dock and then pushed back, while pressure
waves preceding the transiting ship may move the berthed vessel longitudinally along the dock.
If these effects are not minimized and/or the moored ships’ lines are not properly tended, the
mooring lines may part and the ship may move into the channel. All of these effects are
exacerbated by the speed of the transiting ships and the distance off the moored ship when
passing alongside.

12
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Considering the “crab angle” (which is the difference between the ship’s heading and the course
made good) and its impact on the effective breadth of the transiting ship as it moves down a
narrow channel, the amount of the “crab angle” is directly related to the wind velocity and
inversely related to the ship’s speed through the water. The Pilot must balance the need to keep
the forward speed of the ship low to reduce the surge effect, but must retain good steering
control. The “crab angle” in a high wind will increase as the vessel’s speed is reduced, with the
result of reducing the clearance at which the transiting ship may pass ships at berth and shoal
areas along the channel boundary.

Tactics

Position in the channel: In the effort to keep the vessels’ stern in the middle of the channel (to
protect the propellers), the Pilot directed the ship along the windward side of the channel in a
strong crosswind during these exercises. In doing so, the ship’s bow will track along the channel
boundary while the stern tracks along or near the channel centerline.

When the wind is from the north, and in order to obtain more clearance from vessels berthed on
the south side of the channel at the South Cargo Piers, the Pilot will often direct the transiting
ship up into the opening of the Middle Basin, essentially tracking along the north boundary of
the channel until past Middle Basin because there is no shoal water to be concerned with in the
opening on that side. It was observed that this tactic was also employed occasionally when the
wind was 25 knots or greater from the south, though once past Middle Basin the Pilot quickly
moved the vessel to the south, or windward side of the channel again. The narrower opening of
the Trident Basin was used in the same manner with northerly winds of 25 knots, though not as
often. The primary reason for this tactic when areast of Middle Basin is because the Inner
Reach becomes narrower at the South Cargo Piers as the southern channel boundary shifts
somewhat to the north. This is the most constricted part of the channel.

Speed during transit: It was observed that on inbound transits, the speed of the “VOYAGER
Class” vessel could be reduced rapidly from about 9 knots at the harbor entrance abeam the jetty,
down to 7 knots or less when passing the cruise ship berthed at CT-4. The target speed (based on
Pilots’ statements) of 6 knots is to be achieved by the time the ship is abeam Middle Basin and
the South Cargo Piers, however the speed was usually at 6 knots or below upon passing the Navy
pier. With the exception of the first day’s runs (see explanation next section) the Pilots had little
difficulty keeping the transit speed at 6 knots or below during most of the inner harbor transit.

When outbound in the channel from the berth, the vessel was capable of quickly increasing speed
to a safe transit speed of about 6 knots. This speed, or a little less depending on the wind
condition, was maintained until abeam of the Navy pier, outbound, at which time the Pilot began
increasing speed. By the time the vessel was out of the harbor and in the entrance channel the
ship was making 10 knots or better.

Existing Channel Configuration

Transits into and out of Port Canaveral were conducted in the existing channel database on the
first and last days of this program. No groundings, collisions, allisions, or other mishaps were
observed during these exercises.
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The initial runs that were conducted on the first day in the existing channel were not typical of a
transit of a very large passenger vessel. The first few runs were used as familiarization for the
participants with the visual database, and the simulated ship’s response to wind, current, and
control forces. Subsequent runs on the first day exhibited the Pilots’ unfamiliarity with the
azipod-fixipod configurations that are available with the “VOYAGER Class” vessel, and these
runs represented a true learning experience. It should be noted that most of the cruise ships
entering port are operated under the control of the ship’s Master who has the most expertise with
the peculiarities of the ship and its propulsion and steering. Due to the Pilots’ unfamiliarity with
this class of ship, the simulated transits, though conducted without incident, were made at a
somewhat higher speed over the ground than would be considered safe, particularly in view of
the number of moored vessels that occupied the berths alongside the inner channel of the port.

The stated optimum speed for transit of the harbor with the number of moored ships that were
simulated in these exercises is about 6 knots (maximum), in order to minimize the surge effects
that can pull a ship off a dock and part its mooring lines. By their own admission in the final
evaluation comments, the Pilots failed to maintain a safe speed on a number of these initial runs.
The reason for this was the unfamiliarity with the best configuration of the propulsion units
necessary to stabilize the vessel under the simulated high wind conditions. As a result, higher
than normal speeds were used at a number of locations in the channel to control the ship’s head
and to minimize the “crab angle” that would be carried to compensate for leeway under the
crosswind conditions that were experienced.

On the third day of the on-line simulation sessions the existing channel configuration was
revisited. As a result of their acquired experience with the \essel’s handling characteristics and
control equipment at this time, the Pilots were able maintain transit speeds that were within the
desired criteria for a safe transit with minimum damage potential. When the “VOYAGER
Class” passenger vessel maintained a 6-knot speed in the channel, “crab angles” of 2.5° to 3°
were observed with 15 knots of wind, and 4.5° with wind at 25 knots. Minimal clearances to
some of the berthed vessels would likely have resulted in undesirable surging effects.

Runs conducted into the turning basin (West Basin) and requiring the vessel to turn around and
back into the berth at CT-10 were for the most part uneventful under all wind conditions (north
15 and 25 knots; south 15, 25 and 35 knots). During the single inbound run on Day 1 using a
35-knot wind condition, the Pilot experienced difficulty using the azipod controls and as a result
the transit speed for this run was unrealistically high.

Outbound runs from the berth were problematic at the point of turning from the West Basin into
the West Access Channel. When the wind was northerly there was a tendency to cut the
southeast corner of the basin rather closely in an effort to track down the windward or north
boundary of the channel. This was particularly the case with winds of 25 knots out of the north.
The dredging proposed at the southeast corner under Configuration A condition would facilitate
cutting this corner under these conditions.

Little difficulty was observed with southerly winds when leaving the West Basin. The vessel was
eased over to the south (windward) side of the channel, and maintained position along the
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southern half of the channel throughout, though this brought the ship in close proximity with the
moored vessels along the southern edge. The transit speed was kept to 6 knots or less outbound
until the ship passed the Navy pier, after which the Pilot began to increase speed.

A single undocking and departure was attempted with winds of 40 knots from the north. The
objective was to see if the “VOYAGER Class” passenger vessel had the power to lift off the
berth in such winds. The RCI Master handled the undocking, turning over the conn to one of the
Pilots once the vessel was clear of the berth. The undocking operation was marginal as the ship
was slowly lifted clear of the berth, but bow thrusters had to be used at maximum power for the
operation with no reserve. The outbound transit under the 40-knot north wind condition was
made at excessive speeds, nearly 9 knots throughout the channel, and with large “crab angles” of
4° to 5. The Pilot stated that such a transit could only be done safely at high speeds with no
moored ships along the channel.

Configuration A — Near-Term Channel Improvements (Dredging Projects)

The Pilots made full use of nearly all the areas that were dredged, defining this channel
configuration, refer to Figure 1. They were pleased with the results and with their performance.
In using all of the areas they were able to maintain good clearances to berthed ships, and to the
shoal areas outside of the channel when the environmental conditions required operation of the
ship along the edge of the channel. The dredged areas permitted the following modifications to
the normal transit, which had been exhibited under existing conditions of the channel:

o Carrying a larger “crab angle” in some locations along the channel and maintaining a
slightly lower transit speed under high wind conditions.

« Maintaining a greater distance to some of the moored vessels by enabling the transiting
vessel to track further along the opposite channel boundary because shoal areas were
removed in locations (1), (5) and (6).

« Turning sooner into the West Basin because of dredging applied to the east corner at
location (4). This allowed the vessel to be held further on the north side under north wind
conditions, enabled the Pilot to make a “flatter” or more gradual turn into the West Basin,
and also meant that the stern had greater clearance when turning into the basin due to
dredging at location (3).

The dredging projects simulated under this configuration permitted the ship to remain on the
north side of the channel longer, making good use of the basin entrance at the West Basin and to
a lesser extent, the narrower Trident Basin, where removal of shoal areas at the entrance was
performed. This permitted greater clearances to be maintained toward the vessels at the South
Cargo Piers.

In 30-knot wind conditions, “crab angles” of 7° to 8° were observed while maintaining a transit
speed of 6 knots or less in the Inner Reach. Under these wind speeds, a “comfortable” transit
speed for the vessel was achieved at about 6.2 knots, with a corresponding “crab angle” of 6°.
Adequate clearance to moored vessels was achieved by utilizing the extra channel width that was
afforded due to the dredging outside the channel boundary; the stern was kept in good water even
though it was tracking along the channel edge rather than the centerline.
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One run was conducted with the objective of trying to maintain an inner harbor transit speed of 5
knots or less. This was accomplished successfully, however the trade-off was a “crab angle” of
4.5° in order to maintain the speed at a maximum of 5 knots in the channel with a south wind of
only 15 knots. The Pilot made good use of the dredged areas to keep the stern in safe water and
to maintain good clearances between shoals and berthed vessels. Distance to moored vessels
was somewhat close in some instances, but was compensated by a reduced transit speed, so that
the surge effect should have been no greater than usual.

Similar tactics and performance were noted for both inbound and outbound transits. No
groundings, collisions, allisions, or other mishaps were observed during these exercises under
this channel configuration. Pilot comments during these runs indicated that the proposed
dredging was having the desired effect on their performance with the “VOYAGER Class”
passenger vessel, and that it enhanced the safety of navigation, particularly with wind speeds of
25 knots and higher acting across the channel.

Configuration B — Long-Term Proposed Channel Improvements

The waterway improvements that were simulated in this configuration condition provided a
further margin of safety for the transit of large passenger ships such as the “VOYAGER Class”
response model that was used in this program. Further widening of the navigation channel to a
uniform width of 500 feet provides for greater clearances to moored vessels and can be expected
to have a significant impact on the reduction of surging effects caused by large ships in transit.
The additional width along the channel would permit the Pilot to maintain higher “crab angles”
and thus keep the transit speed to the 6 knots and below considered optimum for both safety and
controllability under a wide range of environmental conditions.

Channel Widening along Inner Reach: Although the navigation channel still shifts 50 feet
northward under this configuration, the cutting away and realignment of the shoreline between
the Trident Basin and Middle Basin, allowing a full 500 feet of channel width, eliminates the
constriction that currently governs the tactics employed in transiting the Inner Reach. This part
of the future enhancement will improve trackkeeping under conditions of northerly cross-channel
winds, where the Pilot utilizes the northern edge of the channel during transits, to allow for
leeway.

Channel Widening in the West Access Channel: The dredging along the south side of the West
Access Channel provides a greater margin of safety for turning a large passenger vessel into and
out of the basin. The proposed 500 foot wide channel, through the West access channel area, will
formally adopt the Southern dredge boundary as the new channel’s Southern boundary, and
relocate the Northern boundary approximately 12.5 feet North of the existing channel’s Northern
boundary. The increased width at the south side of this section of the channel, may allow the
stern to swing along the channel’s southern boundary with more confidence while turning the
ship into the West Basin, because of the greater clearance to shallow water, and to moored
vessels as well. It will likely have less impact on departures from West Basin because it was
observed that the Pilot will generally hold the track closer to the north side (current location of
buoy “18”) on exiting. The “crab angle” necessary in high crosswinds is minimized on
departures because the ship is increasing speed, which results in improved steering control.
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Cutoff of the Eastern Corner of West Basin: It was observed that the removal of land and the
widening of the West Basin entrance west of the cement dock had little impact on the tactics
employed to enter the turning basin and turn the ship around for berthing. The dredging that was
performed under the previous configuration (Configuration A) had provided some relief from the
sharp turn required into West Basin. The track plots from runs conducted with Configuration B,
where the West Basin opening is significantly widened, show no difference from the previous
day’s runs with regard to how the ship entered the basin during inbound transits. However, on
departures where the wind was from the north, the Pilot often utilized the additional
maneuvering room afforded by this modification to “flatten” the turn out of West Basin and to
align the ship on the northern side of the channel for the outbound run.

Outbound Range Lights: The Pilots expressed a need for the establishment of a steering range
on the Inner Reach for outbound transits. This enhancement to the waterway was examined as
part of the long-term future improvements condition. The range was embraced by the Pilots as
essential for track keeping, especially for night departures, based on comments from the Final
Evaluation questionnaire.

SUMMARY OF MAIN CONCLUSIONS AND RECOMMENDATIONS

This section will summarize the observations and recorded performance under each channel
configuration examined during the study. In addition, it includes the comments and
recommendations attributed to the Pilots who participated in the study.

Existing Channel Conditions

There is a general consensus that the “VOYAGER Class” passenger vessel can transit the
waterway safely under the existing channel configuration, so long as winds are moderate, or if
somewhat higher winds are present, then the winds at least are not blowing across the channel.
High crosswinds will have a significant impact on the passage of a large passenger ship (in
excess of 1000 feet LOA), due to the combined requirement to maintain a safe speed while
minimizing the amount of channel width taken up by the vessel during its passage. High
crosswind conditions can be tolerated by the “VOYAGER Class” passenger vessel, however the
tradeoff between the “crab angle” carried, transit speed, and the problem of minimizing surge
effects on moored vessels in the harbor is such that only a wider channel will alleviate the
problem.

The responses of the participants to the Final Evaluation questionnaire can be summarized by the
statement that under existing channel conditions, transits by the “VOYAGER Class” passenger
vessel are deemed only marginally safe where crosswinds are somewhat greater than 15 knots.
This is influenced by the presence of ships moored at berths along the waterway. The margin of
safety can only be improved by transiting at a higher speed, with increased incidence of surge
effects as the result. Limiting wind conditions for safe harbor transits with the “VOYAGER
Class” passenger vessel (for initial planned operations), are in the range of 20 to 25 knots of
wind from the north or south direction, for both inbound and outbound transits. These restrictions
are expressed in the Final Evaluation made by the participants at the conclusion of the program.
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The West Basin as currently configured, is adequate for maneuvering a vessel of the
“VOYAGER Class” into and out of the proposed berth at CT-10 during light to moderate wind
conditions. The ship itself has exceptional power in the azimuthing propulsion system and bow
thrusters. As a consequence, docking and undocking, even under the extreme conditions
examined in this study (up to 35 knots of wind), did not pose any significant problems.

Near-Term Channel Improvements — Dredging of Specific Locations

The Pilots were unanimous in their approval of the conditions simulated in this channel
configuration. These improvements consisted of specific dredging projects eliminating shoals
outside of the channel boundaries at six (6) locations along the waterway (Figure 1). There is no
surprise in the general approval, as these enhancements were recommended by the Canaveral
Pilot Association.

Performance under higher wind conditions was improved because the effective widening of the
navigation channel, resulting from shoal removal at these locations, facilitated the use of the
entire channel and larger “crab angles” are permitted when necessary. As a result, lower transit
speeds could be maintained within the limits desired to reduce surging effects on vessels at
berths along the waterway. The safety of the vessel entering and leaving the West Basin is
considered much improved by the dredging at the southeast corner of the basin’s entrance (west
of the cement dock) and along the south boundary of the West Access Channel. In the former
case, the vessel’s bow can be positioned higher in the channel and the turn started earlier, while
in the latter case, the vessel’s stern is kept in clear water while turning into the basin because the
distance to the shoal area has been increased.

The results of the channel dredging examined in this configuration mean that the effective
widening of the channel where dredging is contemplated will contribute to the reduction of surge
effects.

e Removal of the shoals at the dredging locations, makes transit speed reductions with
increased “crab angles” possible. —and-

e The shoal removal results in an increase in channel volume through which the pressure
wave caused by the water flow ahead of and following the transiting vessel can move at a
reduced velocity, and consequently a reduction of surge effects is possible.

The participants’ recommendations on transit-limiting wind conditions with these channel
improvements in place are in the range of 30 to 35 knots from the north or south direction.

Long-Term Channel Improvements — Dredging, Shoreline Removal, and an Outbound
Channel Range

Channel Widening Project: The shoreline realignments combined with the increase in width of
the navigation channel to 500 feet over the entire length from the port entrance to West Basin,
further enhances the benefits that were achieved by the dredging projects alone, as observed
under the Configuration A condition. Tracking of the ship along the north side of the channel
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with northerly crosswind conditions will be enhanced, and this in turn provides an additional safe
distance when passing abreast of ships moored on the south side of the channel. Under similar
high south wind conditions, the vessel may be directed by the Pilot further toward the centerline
when passing vessels in berths along the waterway than is currently done because the increased
room available at the north boundary of the channel provides an additional margin of safety for
the stern when the ship is carrying a significant “crab angle” due to the wind forces acting on it.

These improvements will mitigate, to a large extent, the channel constriction upon approaching
the South Cargo Piers, where delicate maneuvering is necessary in order to maintain a safe
distance, as well as a safe speed and good channel position to prevent damage to moored vessels.
Wind limits for the “VOYAGER Class” passenger vessel operating in Port Canaveral were
recommended to be the same as for the channel with the near-term improvements. Winds acting
on the beam of these high-profile vessels have a large impact on the ability to control the vessel’s
heading in a narrow channel where the transit speed must be restricted for the safety of other
vessels. The proposed 500-foot channel will provide greater safety and convenience in an
environment of ever larger mega-vessels.

Recommended Operational Restrictions Due to Wind Velocity: While the “VOYAGER Class”
passenger vessel is well-equipped and powered to make a safe transit in winds somewhat higher
than 35 knots on the beam, it would require traveling at a higher speed than would be acceptable
because of the available channel width (even at 500 feet) and the presence of moored vessels
along the harbor channel. Therefore, the channel enhancements cannot realistically be expected
to produce recommendations for a higher operational wind limit with Configuration B than with
Configuration A. Winds of 30 to 35 knots acting on the ship’s beam have been found to be about
the upper practical operational limit for these ships in a number of similar studies, because of the
relationship between “crab angle” and transit speed which is a common factor in nearly all
narrow channel transits. Pilot comments indicate that the ship may make an uneventful transit at
a safe and reasonable speed with wind as high as 40 knots, so bng as it is acting on the bow or
stern where a minimal profile is presented (i.e., west or east wind direction). However, 40 knots
of wind would be problematic during docking and undocking maneuvers.

It should be noted that these recommendations on operational limits based on wind velocity
should be considered as guidelines for initial operations, subject to further refinement as
experience is gained by the Pilots with the actual vessel in the port.

Steering Range for the Outbound Transits of the Inner Reach: The participants were in
unanimous agreement on the need for range structures to be positioned outside the port to assist
with trackkeeping along the Inner Reach on departure. This enhancement was deemed as
essential for night operations. The channel range will be particularly useful for passenger vessels
whose conning position is located very near the bow of the vessel. The extreme length of vessels
such as the “VOYAGER Class” passenger vessel tested in the study (over 1000 feet LOA), and
the large “crab angles” that can be carried in crosswinds above 15 knots, makes for difficult
determination of the ship’s actual position in the channel and the amount of clearance of the stern
to other vessels, buoys, and shoal areas, particularly at night.
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Enlargement of the West Basin Entrance: The expansion of the opening into West Basin that
would be accomplished by cutting off the southeast corner and dredging the area does not seem
to provide a significant benefit to the maneuvers of the “VOYAGER Class” passenger vessel to
the cruise ship pier, CT-10. The participants indicated that the West Basin’s dimensions are
currently sufficient for turning and berthing maneuvers. The benefit gained by dredging the
corner west of the cement dock (location 4 in Configuration A) does, however, increase the
margin of safety into and out of West Basin for all vessels.
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g UWL —a;___f ' - . H\ . . ' i 4

La |

N28°24.750"

1 ’

N28°24.000"

240
i
: ;
B | 210 ! 2 g
ﬁ' T T T T T T T T EF) T T T T T T T T | E— T T T T T =
Scale 1:23000 Scale reference N28°24.292"

Comments: Wind: 180at25kls  Pllot#2 0425 00 02 04 08 08 amile Lina sample period (8) 30

Current: None w1 L | 1 I 1 Course marker every 01:00

L — I T i T | Headlng marker period (s) 80

250 0 500 1000 1500 m Shape outline every 01:00

Exc date: 2/3/2003 Exc time (elapsed): 8:00:00 AM (12:07:18 AM) Page 1






Norcontro! Polaris, Rea! dste: 2/13/2003

Real tims: 2:09:09 PM

Exercise: EX 1 Pllots

Run #14
| | N Woﬁ'/-ooo' , ' L W080°35.000" ‘ ' W08B0°34.000 , l - WOBO‘TS.OOO’ l
i 300 i H’““{M 60 L
1 ’

< ||/t | N in |
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g | e —agerite i) S SISy N, ™ §

Faro I R e T e o N ‘ 4 so|

I DN i

| \ \ -

i . L
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N .
9 o N g
] N i
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- \ \ =
N
4 N r
N
- N -
N

i NN
: ek
§. 4 ‘ 1 180 ) 150 §

Scale 1:23000 ! I L Scale reference N28°24.275"

Comments: Wind: 180 at 25kts  Pliot: #3 0425 00 02 04 08 08 nmile LIne sample perlod (8) 30

Current: None B T A A SN AT A ' Course marker every 01:00

[T T T T T T ] Heading marker period (8) 80

250 0 500 1000 1500 m Shape outline every 01:00

Exc date: 2/3/2003

Exc time (elapsed); 8:00:00 AM (12:23:30 AM)

Page 1



Norcontrol Polarls, Real date: 2/13/2003

W080'|37.000'

Real time; 2:48:39 PM

Run #15

W080°35.000"

I 1 | L

W080°34.000

Exercise: Ex 1 Pilots

* W080°33.000°

3

=
T

5
y

e

T

- |

J

30

60

[
N28°24.750°

[
N28°24.000°

120

i

210 180 150 )
T T T T Il T T T T T T T T T T 1 T [ 7
Scale 1:23000 Scale reference N28°24.275°
g:m:mg:o \nA;Ind: 000 at 25kts  Pilot: #1 0425 00 02 0.4 08 08 — Line sample period (8) 30
' Loewdil | | L ] | 1 ] Course marker gvery 01:00
[T T T T T T ] Headlng marker period (s) 80
260 0 500 1000 1500 m Shape outline every 01:00

Exc dete: 2/3/2003

Exc time (olapa_pd): 8:00:00 AM (12:31:57 AM)

Page 1



Norcontrol Polarls, Real date: 2/13/2003 Real time: 3:11:38 PM Exarclse: Ex 1 Pilots

Run #16

W080°37.500 WOBO'?6.750' W080°36.000 WOBO'?S.ZSO'
| 1 | | |
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I | H | T ;oL
8 ] | i & g
oo | | allt 4
g | | I\ N 5 |

| : | | i N\ . _, !

270 I ' » €< | | " "% \\ . L

i | S-Sy y - : ~aan T ~s e, ]

. 1S 0oC s i } L
g_glo ‘.: ot : 5 < FIBEIT ! | b - IR ey E i e gt Ot = ‘—‘--_‘_ﬁ\_ﬁ
3 . ! fn 4 IN

il " l d L
= 4l
8 ; g
gi:ﬂo | 2
E _ 180 . . ! . _ fd . §

T T =T T T T T T T E
Scale 1:15000 Scale reference N28°24.873"
Comments: Wind: 180 at 25kis  Pliot: #2 Line sample period (s) 30
Current: None TP s P s I nimle Course marer every 01:00
LG L T T T T T ™ Heading marker period (s) €0
200 0 250 500 750 1000 m Shape outline every 01:00

Exc date: 2/3/2003 Exc time (elapsed): 8:00.00 AM (12:15:28 AM) £ Page 1



Norcontro! Polarls, Real date: 2/13/2003

Real time: 3:35:28 PM

Exercise: Ex 1 Pliote

Run #17
WDBO'|37.500’ ' WOBD“3LG.75O' , ‘ W060°|35.000' ‘ WO&O‘?S.250' l I
S ' 3 ® ' % ' \ “l T
50 ‘ l‘ L
T ym; T I
1 e o y
g ’ ! ‘ E
i = ] | 1 \

i | % .

_obp ’ Hl“\ \ . i sol

N i i A \\\_\_.-*;- [e— _‘ _____ B
:§_'£DD [ I | _’TI . | (NRRNN __‘__\_T _______ .; »—§

1 | L

_ JLLLY ! | i L

| i

A |

Jat0 "fl -

g | L
g ] 180 : 11780 4 - g
Scale 1:15000 ’ Scale reference N28°24.673"
e A o1 oo o1 020 os  oso  nmie 2:::::: k::::r(;) o _2
L L T T T T T T ] Heading merker period (s) €0
200 0 250 500 750 1000 m Shapa outline every 01:00

Exc date: 2/3/2003

Exc time (elepsed): 8:00:00 AM (12:21:12 AM)

Page 1






Norcontro! Polaris, Real date: 2/14/2003

Real time: 8:43:47 AM

Run#19

Exercise: Ex 1 Future

WOSO‘IGG.OOO' WOBO‘?&OOO W080°33.000
| I
NED g ' l[| }
q f 4 l
. — .
1 | M” "
g ‘3 '-
- . i . r— )
z \ 8
8 X | £
g‘ Lopn N Subm weve monltor PA 90 §
T IH ) i
‘240 _____
il I
S
4 LGN L
AN
, =y i
_,210-‘ 1 \ 5
2 h -3
g 8
O\
_ N -
AN
N SN -
LN
i N b
3 ANE
g 180 ‘ 120 g
T T T T I T T T T T T T
Scale 1:23000 Scale reference N28°24.250°
Comments: Wind: 180 et 25kis  Pllot#3 01425 00 02 04 06 08 o Line sample perlod (8) 30
| | | | P B [ Course marker every 01:00
[FTT T T T T T ] Heading marker period () 80
250 0 500 1000 1600 m Shape outfine every 01:00

Exo date: 2/3/2003

Exc time (elapsed): 8:00:00 AM (12:28:09 AM)

Page 1



Norcontrol Polaris, Real dats: 2/14/2003

Real time: 10:18:50 AM

Exercise: Ex 1 Fuiure

Run # 20
WOGO‘[37.0DO W080°36.000° W080°35.000" WOBO’l&&OOO' * WO080°33.000
1 i L L L L ] 1 1 Il 1 1 | I
= jﬁ ’ THo [] T 0 30 L
il WHHHHMHH ”mﬂ- |
N J UL |
1 AT . ) e gatas i
e | i |
IS ol o -
:_ [”.l_ ‘ I 'lK L f 60

- [( : B | L
5 J‘“n P N U ‘ [_'L ‘, R I IANN 3
2 = N | — ‘ \ \ Subm wave manitor PA &
g e LI Iy o | §

| H f\ e VA ——x"‘*“——‘“z——————.‘@' . |

| : T
= 1 R ’ 1
3 g
2 | o
g -' 8
§

; | 3
§‘ 3 P40 ) 210 ) 180 150 g
T T T T T T T T T T T T T T | — ] T T T T
Scale 1:23000 Scale reference N28°24.250°
Commsnts: Wind: 180 at 25kts  Pliot # 1 Cument: None 0125 00 02 04 08 08 amle Line sample period (8) 0

|| L I 1 | L | Course marker every 0100
[P — T T T T ] Heading marker period (s) 60
250 0 500 1000 1500 m Shape outline every 01.00

Exo date: 2/3/2003

Exc time (elapsed); 8:00:00 AM (12:28:52 AM)

Page 1






Norcontrot Polarls, Real date: 2/14/2003

WDBO‘.',S'I.SOO'

Real time: 11:26:12 AM

Run # 22

I | | I
- :

WDGO‘?S_ZSO ;

Exercise: Ex 1 Future

i Hlﬂm

IIHH

1
g

1
300

af

3 =
=

y

I -
270 i e = i
| ] k
H ; I |
|. .I. B
k i 120
: 8
i} 2 1 180 . 150 ) ]
2 T T T T T T T T T T <
Scale 1:15000 Scale reference N28°24.683"
Comments: Wind: 180 at 30kts Pilet # 3 04 0000 0425 0.250 0375 0500 nmlle Line sample peried (8) 30
Current: None [l | N Course marker every 01:00
| LY EALLY B T T Heading merker period (s) 60
200 0 250 500 750 1000 m Shape outline every 01:00

Exc date; 2/3/2003

Exc time (efapsed): 8:00:00 AM (12:22:32 AM)

Page 1



Exerclse: Ex 1 Future

Norcontrol Polaris, Real date; 2/14/2003 Real time: 12:00:49 PM
WOBO'I37.000' WOBOTGOOO Run # 23W080'35000 WOGO'|34000 . WOSO'[GG.OOD'
F L —
e (R |
g 1 hh /\|\ : RORTICANA /qmak\ \ I 8
g_ il N I L—\\ R Hh 'l_ Subm weve monitor PA 90»_5
s e L e _
240 oA s _os oo s %t}%:_‘,s_g,;_nsﬁ%:i_oﬁ_ff__“_os __as‘_‘ , == N
AT T EETY R PEET L E! O 13 M N
i T |
il |
D

§_ i) | J k \
.§ :

180 8 ; 120

T T =T T T — T T T T T T T T | T T T T T T
Scale 1:23000 Scale reference N28°24.281"
gcm_n(s: Wind: 000 at 15kis Pliot# 1 0425 00 02 0.4 06 08 o Line sample period (8) 30
’ ool ¢ | 1 1 i | Course marker every 01:00
[y - T — ] Heading marker petiod (s) 60
600 1000 1500 m Shape outline every 01:00

Exc date: 2/3/2003

Exc time (elapsed): 8:00:00 AM (12;29:18 AM)

Page 1



Norcontrol Polarls, Real date: 2/14/2003

J08LHT.82N

.000'V¥Z.82N

.0SZ'€T8N

Real time: 1:43:25 PM

Exerclse: Ex 1

Exc date: 2/3/2003

Exc time (elepsed): 8:00:00 AM (12:29:40 AM)

Run # 24
I l ' ' W080°|37.000' | I W080°38.000" I I I W080°35.000" l 1 I | WOBO"’IM.OOO' ' ' I '~ WOSO?.’Q.OOO' I
‘: 30| R 0%/4 t il | | }..
- - ] Ndben” 1 | N
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D~| A0 5& k r
_ 1 Jﬁ‘ﬁ‘ ) | | [_ RTIGANAVERALL || ™\ LY B
_- [ ) . \\ I | — \ Subm wave monitor PA 90’___§-
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1o “I I
| N &
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"8' L
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| ..7.\ \
NN "
N
i LI -
e
NN F
N
) 180 ) Sty 120 ._E
Scale 1:23000 ! | Scale reference N28°24.291"
g:rr?an:‘:nt;:o \:;Ind: 000 at 25kts Pllot: #2 0425 00 02 04 06 08 n.mile Line sample period (s) 30
ool v ! | . | ! Course markar every 01:00
[T T I T T T ] Heading marker perlod (8) 60
250 0 500 1000 1500 m Shape outline every 01:00

Page 1



Norcontrol Polarls, Real date: 2/14/2003

Real time: 2:18:09 PM

|
N28°24.000°

|
N28°23.250°

Exercige: Ex 1

N28°24.750°

Run # 25
| | | 1 woao'?moo | ' | | W080°38,000" | W080°35.000° ; : | woao?4.000' . woao'?s.ow
I ' ® | | THIS i
EUUWHH W
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300 i
~ Il 5' LI"
z i . l A u\l'.‘ \\ \ I
270l | |[T4r: -
g_‘ H \\ \ }‘\ w A \ R Subm wave monlior PA
_ MH h N |
4 NN »
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. I N
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.y AN e x8"
. N I
| { NN
N L
NN “
- il \ -
i N
N I NN
i -- |
§ I T 1§0 1 T ] T 15’? :l‘ T T T 120
Scale 1:23000 ! ] ] I Sca;e raferanlce N28°'24291'
St Ve 100WIRee  FEE 6 0125 00 02 04 08 08  nmie Line sample period (s) o
lunbund I | 1 | ! I % il Course marker every 01:00
25||°,..]....$ | T ] Heading marker period (8) 60
500 1000 500 m Shape outline every 01:00

Exc date: 2/3/2003

Exc time (elapsed): 8:00:00 AM (12:30:04 AM)

Page 1



Norcantrol Polarls, Real date: 2/14/2003

Real time: 2:49:61 PM

Exerclse; Ex 1

OSTEZRN

Run # 26
W080°35.000 W080°34.000" © W080°33.000°
1 I 1 | 1 1 1 = 1 ' 1
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Scale 1:23000 Scale reference N28°24.281°
Comments: Wind: 180 at 26kts ~ Pllot: #1 Line sample period (8) 30
" 0126 00 0.2 0.4 08 08 .mile

Current: None o™ T ] P Coursa marker every 01:00

[T T T T T 1 Heading merker period (s) €0

230 0 500 1000 1500 m Shape outline every 01:00

Exc date: 2/3/2008

Exc time (elapsed): 8:00:00 AM (12:25:49 AM)

Page 1



Exerclse: Ex 1

Norcontrol Polarls, Real data: 2/14/2003 Real time: 3:21:10 PM
Run # 27
W080°37.000 W080°36.000" W080°35.000 W080°34.000" ~  WO080°33.000"
L 1 . 1 | ] | -l g 1 1 | 1 . I . 1 - 1 _I S | . I
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571 i Subm wave monftor PA _g
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Scale 1:23000 Scale reference N28°24.291"
Comments: Wind: 000at 1Skts  Pliot: #2 Line sample pariod (8) 30
" 0125 00 0.2 0.4 0.6 0.8 .mile
Current: None Ll i | | | . | | e Course marker every 01:00
[Ty T 7 T T ] Headiing marker perlod (8} 60
250 0 500 1000 1500 m Shape outiine every 01:00

Exc date: 2/3/2003 Exc tima (elapsed): 8:00:00 AM (12:26:59 AM) Page 1






RTM STAR Center Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

Pilot # L

Run #: /

Date: /2 FE2 2003

Circle the number that best describes the run just completed:

Ex!_re-mcly Not at all
Satisfactory Satisfactory

Vessel Trackline
- Vessel position with regard to 5
centerline
- CPA to channel boundaries 3
and/or buoys at the entrance
- Vessel position with regard to 5
ships at the berth
- Maneuvering room at turning
basin S
Vessel Controllability

W
[\
—
-~
{
|

s HTDe - @@@

- Engine reserve 5 3 2 1 DaA
- Rudder reserve 5 3 2 1
- Course Control 5 3 2 1
- Speed Control 5 3 2 1
—tseof Tugs 5 =3 2 —— DA
- Thruster reserve 5 3 2 I DA
Absolutety Not at all
Safe safe

Overall Safety q 4 @ 2 1
Comments: @"’56&0 {:K SL&CHZ, A5 Km -—)
Q’LC\;& C’M,m tmw-%@ﬁ’tw@mww

(over)

Page | of 2
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RTM STAR Center Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

Pilot # 2

Run #: 4’

Date: /2 FER 2003

Circle the number that best describes the run just completed:

Extremely Not at ail
Satisfactory Satisfactory
Vessel Trackline
- Vessel position with regard to 5 + 3D 2 1
centerline
- CPA to channel boundaries @ 4 3 2 1
.and/or buoys at the entrance ' '
- Vessel position with regard to 5 4 3 @ 1
ships at the berth
- Maneuvering room at turning .
basin 5 @ 3 2 1
Vessel Controllability .
- Engine reserve 5 @ 3 2 1
- Rudder reserve 5 4 3 1
- Course Control 5 4 3 1
- Speed Control 5 4 3 1
——Useof Tugs 5 %4 3 —2 |
- Thruster reserve @ 4 3 2 1
Absolutely Not at all
Safe safe
Overall Safety 5 4 3 @ 1

Comments: g\’\ \0 309& QN €L ( Xe JV’D
\(Cfam T Cﬁv‘\ﬁ\r \ Mng\7 \M’T@/\ covj«rb

C L\um \A—‘\ \\
Jnj 4+ (3Yh e cws@ el ucg —'m/éSA“i?\
(over)

" Page | of2






RTM STAR Center Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

Pilot # /

el

Run #: o

Date: -/ 2 FE B 2003

Circle the number that best describes the run just completed:

Extremely Not at all
Satisfactory Satisfactory

Vessel Trackline

- Vessel position with regard to 5 @ 3 2 1
centerline -
- CPA to channel boundaries 5 3 2 1
.and/or buoys at the entrance :
- Vessel position with regard to 5 @ 3 2 1
ships at the berth
- Maneuvering room at turning
basin 5 4 3 éj 1
Vessel Controllability
- Engine reserve 3 @ 2 1
- Rudder reserve 5 4 2 1
- Course Control 5 i 3 2 1
- Speed Control 2 5 C4J 3 2 1
—Yseof Fugs=<—"F 5 % 3 2 1
- Thruster reserve 5 @ 3 2 1
Absojutely Not at all
Safe safe
Overall Safety 5 4 @ 2 1
Comments: Wind< 38 Anots - So 4! Corven 7 A/ar 7[4@

-7

.'7 / Vd ./

‘/ KraT, /44:/ Ta ./(ee7[) .;:9:-::/' /“/' "‘17& s ,(0 :&Z 7/A/m/ /3 “/s‘{j ‘
74: o 70 '; HAe ~ Z/ 7‘/1/7» ,.A \}gh/»!".f- /’457" E: /@ as’»l,
This soree/ coay nNeeele ! T _conTi! ship | Kl el

Ceeie eXipsrSive c’m««g{ el ve 74: 5‘@2,7/6_ (over)

ofhe - SAS,

Page 1 of2


















RTM STAR Center Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

Pilot # 3
Date: 1ZFEDB 2003

Run #: 8’

Circle the number that best describes the run just completed:

Extremely Not at all
Satisfactory Satisfactory
Vessel Trackline
- Vessel position with regard to @ 4 3 2 1
centerline
- CPA to channel boundaries 5 @ 3 -2 1
.and/or buoys at the entrance :
- Vessel position with regard to @ 4 3 2 1
ships at the berth
- Maneuvering room at turning
basin @ 4 3 1
Vessel Controllability
- Engine reserve @ 4 3 2 1
- Rudder reserve 5 4 3. (D 1
- Course Control 5 @ 3 2 1
- Speed Control @ 3 3 2 1
—Useof Tugs—— S — %4 3 r t
- Thruster reserve @ 4 3 2 1
Absolutely Not at all
Safe safe

Overall Safety S

Comments: [A) Qa&b\e\!‘ \) a Q. §€va:\w\c \ A

O/S({‘O(Q\'\/Q“NO Q-HOQ U‘V\QQL\ u(&

& w 21o° QOMQ—QS - \O—‘V‘B 9\ %or

|
{a) A’Q/\ § o . M(‘bs\\zé

(over)

Page | of 2









RTM STAR Center Port Canaveral Barth Access

Extremely Not at all
Drifficah Drifficuh
Task Difficulty s & G 2 1
Comments:
Extremety Mot st all
High
Difficult
Stress Level 5 4 @ 2 !
Comments:

Additional ﬁu-mﬂs:

Kep?t vesse/ % wind warnd

_U.i‘g;? (e I;f dredye 3

_ VUV« 5&7_.:3..-_Lm_m7
/N buoys /S /7.
= o & :

Page 2 of2









RTM STAR Center _ _ Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

pilot# S

'3 Date: 13 FEB 2003
Run #:

Circle the number that best describes the run just completed:

Extremely Not at alf
Satisfactory Satisfactory
Vessel Trackline
- Vessel position with regard to 3 < @ 2 1
centerline
- CPA to channel boundaries 5 4 @ : 2 1
.and/or buoys at the entrance s
- Vessel position with regard to 5 4 ( 3 ) 2 1
ships at the berth
- Maneuvering room at turning LN
basin 5 4 3 2 1
Vessel Controllability y
- Enginereserve @ 4 3 2 1
- Rudder reserve 5 @ 3 2 1
- Course Control 5 3 2 1
- Speed Control @:}‘ 4 3 2 1
——=Useof Tugs— S 4 3 2 t
- Thruster reserve @ 4 3 2 1
Absolutely Not at all

Safe safe

Overall Safety (5> 4 3 2

Comments: EK"ER#ME_MT{ N & (NN oy

Siow SPD. Arpsecvrary sSABE
AT S, 22 RTI N S WwinD 1§ =TS
Prouv ( DE & | A PROVE M ENTS
RECOMMERDEDR RBY PineTs
ARE 1N PLASE

Page 1 of 2



RTM STAR Center _ Port Canaveral Berth Access

Extremely Not at alt

Difficutt Difficult
Task Difficulty 5 3 2 1
Comments:
Extremely ' ) Not at all
High
Difficutt
Stress Level 5 4 @ 2 1
Comments:

Additional Comments:
Ta oRPERE T ACHIEVE $.,0 KT
INENE W/ S e T SN OWNIENDB O VESSEL
SHovL P Dowirsl T & ke«
AT RBueY . A
VT EBE ANV K. &6 5o W/BASIN THE.
\MPRESC VE MEBAITS EEcbrRrMENDE S
=~/ B LTS ANME, pMNBCESEH E?q‘;d

Page 2 of 2



RTM STAR Center Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

Pilot # 3
Run #: }4'

Date: 13 FEB 2003

Circle the number that best describes the run just completed:

Extremely Not at all

Satisfactory Satisfactory
Vessel Trackline
- Vessel position with regard to Q 5 > 4 3 2 1
centerline -
- CPA to channel boundaries 5 3 2 1
.and/or buoys at the entrance
- Vessel position with regard to 5 <4 3 @ 1

ships at the berth
- Maneuvering room at turning

basin @

Vessel Controllability

- Engine reserve 5 3 2 1

- Rudder reserve 5 4 3 KD, 1

- Course Control 5 (D) 3 2 1

- Speed Control & 4 3 2 1

——=tseof Tugs- 5 %4 3 2 —

- Thruster reserve @ 4 3 2 1
Absolutely Not at all
Safe safe

Overall Safety 5 @ 3 2 1

Comments: AQQ_GL&Q— oV, %‘\V\.& MM\&

P

LA

%\Q& e un&(.h-

(over)

‘* Page 1l of2









RTMSTAR Center _ _ Port Canaveral Berth Access

Extremely Not at all

Difficult Difficult
Task Difficulty 5 @ 2 1
Comments: ’
Extremely . ‘ Not at all
High ' :
Difficult
Stress Level 5 @ 3 2
Comments:

AdditionalComments‘:j“'\/ ﬁ»m c)‘- ' p—% Tiale 76 éer 7{4,

Twrn ® Aead o Sea. Wind &, ) 25, thewt £ &
Tety o lf( ep * Jhip ~ ed,e an
Maintainree -

Page 2 of 2



RTM STAR Cemter Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

Pilot # é
Run #: fé

Date: |3 FEB 2003

Circle the number that best describes the run just completed:

Extremely Notatall
Satisfactory Satisfactory
Vessel Trackline
- Vessel position with regard to 5 3 2 1
centerline
- CPA to channel boundaries 5 3 2 1
.and/or buoys at the entrance
- Vessel position with regard to 5 3 2 1
ships at the berth
- Maneuvering room at turning

basin
Vessel Controllability
- Engine reserve
- Rudder reserve
- Course Control
- Speed Control

5
©)
5
5
5
—Useof Tugs é

~1060- @ Q@

W W W W Wt
NN NN N
e e Ty

- Thruster reserve

Absolutely Not at all
Safe safe
Overall Safety 5 @ .3 2 1

Comments: Z:S\(Tf‘ QJT"' WAN) -~ \/ﬁﬂvlf G\N\MMUZ

(over)

' Page | of2



RTM STAR Ceater

Port Canaveral Berth Access
Extremely Not at all
Difficult Difficult
Task Difficulty 5 4 @ 2 1
Comm?nts: ) f
ey F [OusR, o) QP R
]
Extremely Not at all
High
Difficult
Stress Level 5 4 3 @ 1
Comments:
” N
Additional Comments: ) . Y
0. <t Promess ML RS
Calée | |
e .

/

Page 2 of 2















RTM STAR Center Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

Pilot # 3

Run #:J 9

Date: 14 FEB 2003

Circle the number that best describes the run just completed:

Extremely Not at all
Satisfactory Satisfactory

Vessel Trackline
- Vessel position with regard to
centerline
- CPA to channel boundaries
.and/or buoys at the entrance
- Vessel position with regard to
ships at the berth
- Maneuvering room at turning
____ basin
Vessel Controllability
- Engine reserve
- Rudder reserve
- Course Control
- Speed Control
—Useof Tugs
- Thruster reserve

-0
(75
o
__

o § 0Q-

4 &4@;;@ s

W WY W W W W

Absolutely Not at all
Safe safe

Overall Safety @ 4 3 2 1

Comments: PTLJ ATQ c.w?\\m\ S\A\n NN (f?t
%aqew@a\\ Yues O o sate m&n

_a “.ﬂa < \&\-e \‘Lsu 'G'(f'a\,\c.@.

\lcga_e_\s "H-, | e\;~"‘e WESQ_

(over)

"
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RTM STAR Center Port Cagaveral Berth Access

Extremely - Not at all
Difficult Difficult
Task Difficulty s 4 @ 21
Comments:
Extremely Not at sl
High
Difficult .
Stress Level 5 4 3 2 (\(11
Comments: ‘ o

Additional Comments:
U.) N % C.E :L A w e
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RTM STAR Center Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

Pilot # )

Run# 2O

Date: |4 FERB 2003

Circle the number that best describes the run just completed:

Wy Not at all
Satisfactocy Satisfactory

Vessel Trackline
- Vessel position with regard to 5
centerline
- CPA to channel boundaries 5
.and/or buoys at the entrance
- Vessel position with regard to 5
ships at the berth
- Maneuvering room at turning
basin 5
Vessel Controllability
- Engine reserve 5
- Rudder reserve 5
- Course Control 5
- Speed Control 5
—Useof Tugs 5—
- Thruster reserve 5

Absolutely Not at all
Safe safe
Overall Safety 5 @ 3 2 1

Comments: M/Lq' S-/Q) <5, \Weathe Va4

QgtcﬂL Ve d‘%’OI‘f Ld/< / ﬁ"f!)f/,l‘z/o/ Aéf,bur Q
.0 foek!, had Ut Keep /S ° Oridder o
hold J‘7/fac/~/ Course, ﬁerc 74 e /eau ot /’%/L

re¢ Servd rua/a/er ; zé\ J'/H/*‘ “wieq Ther /U« ne 5 (over)

790 m uc-/.
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RTM STAR Center Port Canaveral Berth Access

Extremely Not at all

Difficult DifScukt
Task Difficulty 5 2 1
Comments:
Extremely ' Not at all
High S >
Difficult
Stress Level 5 21
Comments: o ,
Mok  no?  dreak  Conreentradion

£ 74 4///, ZUQ_ 74 \A/e Qf'l(cf Vane t?{<¢+o

Additional Comments: ) /
bU& 74 Gdd T/ON‘ C("Cdymf ' J'/J/?

Aoy lel Ac nau/m%g/_ aweay  Lrom QM
m00r~c ‘ AQ" A.f’. /;’-’6!'_’ L‘c! /L“‘;CM“HL
effec?s, 4

J“Uf'1 /r\‘)
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RTM STAR Center Port Canaveral Berth Access

Port Canaveral Berth Access
Run Evaluation Form

Pilot # 5 | 2
s ate: [
—_— ’Z 2.. Dat / A\ 2003

Circle the number that best describes the run just completed:

Extremely Not at all

Satisfactory Satisfactory -
Vessel Trackline
- Vessel position with regard to 5 @ 3 2 1
centerline '
- CPA to channel boundaries ) 4 3 2 1
_and/or buoys at the entrance
- Vessel position with regard to @ 4 3 2 1
ships at the berth
- Maneuvering room at turning N ‘
basin @V 4 3 2 1
Vessel Controllability '
- Engine reserve o, 4 3 2 1
- Rudder reserve 5 4 3 2 1
- Course Control . 8 4 &P 2 1
- Speed Control & 4 3 2 1
——=tseof Tugs 5 —3 2 1
- Thruster reserve > 4 3 2 t

Overall Safety

3 2
Comments: @ é D) \AJVS PYCU\Q. ¢ \/@_Qg\r\\
\rsvwiu\ Con Co ’SN c\ %e 2 9-&%\.& £ Vo @

/\f\w@\weﬁs—@m - \us a"\c eotTe e\ Qe ;\‘b mgg-\-\ﬁg\(uq_y\r\ad
a [ \\-3'0 F\GM " cows \:0\ (e D\IQ&

(over)

Page 1 of2





http:Dlffica.lt

RTM STAR Ceanter Port Canavera) Berth Access
Port Canaveral Berth Access
Run Evaluation Form
Pilot # | FeB
Date: 14 FE 3 2003
Run #: 23

Circle the number that best describes the run just completed:

Extremel Not at all
Satisfactory Satisfactory
Vessel Trackline
- Vessel position with regard to 5 @ 3 2 1
centerline
- CPA to channel boundaries 5 (&) 3 2 1
.and/or buoys at the entrance
- "Vessel position with regard to s (&) 3 2 1
ships at the berth
- Maneuvering room at turning - e
basin 5 4 3 2 1
Vessel Controllability .
- Engine reserve 5 @ 3 2 1
- Rudder reserve 5 4 @ 2 1
- Course Control 5 4 D 2 1
- Speed Control 5 @D 3 2 1 y.
——=Useof Tugs 5 3 3 2 —t~
- Thruster reserve 5 @ 3 2 1
Absolutely Not at all
Safe safe
Overall Safety 5 (4) 3 2 1

Comments:

Page 1 of 2

(over)











