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Passage Plan has been developed by Hydro Projects to assist in the planning and monitoring of vessel 

ƳƻǾŜƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴŦƛƴŜŘ ǿŀǘŜǊǎ ƻŦ ŀ tƻǊǘΩǎ ŀǊŜŀ ƻŦ ƻǇŜǊŀǘƛƻƴΦ 
 
ǒ Port Marine Safety Code - The system is designed to assist in satisfying the broad strategic requirements of the 
International Maritime Organisation (IMO) and, within the UK, the Port Marine Safety Code.  These requirements 
are designed to allow operators to not only Plan Vessel movements in advance but also to retain historical 
records of these passages for subsequent retrieval. 
 
ǒ Designed for Port Operations - The majority of electronic bridge systems provide Passage Planning facilities as 
part of their standard core modules.  These systems however are designed to provide route calculations during 
navigation in open waters as they cannot keep up to date profiles of the confined passages within a Ports 
operational area as these can change on a weekly or daily basis.  Passage Plan is designed to provide the 
ŎƻƳǇǳǘŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ƛƴƛǘƛŀƭ ƻǊ Ŧƛƴŀƭ ǎǘŀƎŜ ƻŦ ŀ ǾŜǎǎŜƭΩǎ ǇŀǎǎŀƎŜ ŀƴŘ ǳǎŜŘ Ǉrimarily within the operational 
departments of a Port or its associated agents.   
 
ǒ Familiar Displays - The majority of Passage Plan users will be familiar with an Hydrographic/Admiralty Chart 
and hence, to allow easy use of the program the system is based around a graphical depiction of the area.  The 
system allows the user to import an S57 Chart as a background.  Potential passages are then defined as a series 
of lines drawn on over this graphical background.  The system operates as a series of nodes with interlinking 
segments, similar to operation of the Microsoft AutoRoute program.  If there are several potential routes for 
entering the Port this system ensures that any common sections of passage are not duplicated and hence 
minimises the amount of 
effort required to keep the 
system updated.  The system 
allows the user to define two 
depths for each node.  These 
are defined as inbound and 
outbound depths and allow 
the system to define a sloping 
cross-section to the navigable 
channel while minimising the 
amount of data the user 
needs to keep updated.   
 
To ensure an accurate 
representation of the 
navigable channels, a large 
number of geographical 
locations are required.   To ensure that the user is not faced with a vast list of locations for each passage, 
common practice is to limit the number of points defining the actual passage.  This approximation to the route, 
ƘƻǿŜǾŜǊΣ ƎƛǾŜǎ ŀ ŦŀƭǎŜ ƛƳǇǊŜǎǎƛƻƴ ƻŦ ǘƘŜ ǾŜǎǎŜƭΩǎ ǇŀǎǎŀƎŜ ŀƴŘ ƘŜƴŎŜ ŀƴ ƛƴŀŎŎǳǊŀǘŜ ǇŀǎǎŀƎŜ ƛǎ ŎƻƳǇǳǘŜŘΦ   ¢ƻ 
overcome this problem, Passage Plan identifies each node as either a waypoint or as a named location along the 
passage.  The named locations are chosen to reflect recognised locations on the passage e.g Local Landmarks or 
buoy locations.   Additional attributes can also be given to each node to identify/cross-reference the location 
with existing databases used within the Port environment. 
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ǒ Ease of Maintenance and Use - Defined passages can be easily inserted /edited to maintain up to data passage 
passage information for the users of the system.  If the 
network version is installed, Passage Plan utilises an 
SQL database to maintain the common data set for all 
users and hence, as soon as the system administrator 
updates the profile for a section of the river, the 
ŎƘŀƴƎŜǎ ŀǊŜ ǊŜŦƭŜŎǘŜŘ ŀǘ ŀƭƭ ǘƘŜ ǳǎŜǊǎΩ ŘŜǎƪǘƻǇǎΦ   
 
In defining a specific passage, the start time can be 
defined as either when the vessel commences the 
passage i.e. when the pilot boards the vessel or when 
the vessel leaves a berth location.  Alternatively, if the 
time the vessel is required on the berth is known, the 
system will compute the commencement of a safe 
passage.  

 
The two most notable variables for computing a safe 
passage are under keel clearance (UKC) and Vessel Speeds.  The UKC at any one instance in time is derived from 
the draft of the vessel and the water depth of a particular location.  Passage Plan provides a facility to allow the 
operator to set speed restrictions depending on the UKC as well as employing an override speed limitation on a 
particular section of a passage.  Passage Plan uses an iterative prediction/adjustment technique to ensure that 
ǘƘŜ ǾŜǎǎŜƭΩǎ ƳŀȄƛƳǳƳ ǎǇŜŜŘ ƛǎ ǳǎŜŘ ǿƛǘƘƛƴ ǘƘŜ ŎƻƳǇǳǘŀǘƛƻƴǎ ǿƘƛƭŜ ǎǘƛƭƭ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ ǊǳƭŜǎ ǎŜǘ ōȅ ǘƘŜ 
particular port to ensure a safe passage is computed. 
 
ǒ Utilises Standard Tidal Calculation Systems - One of the key elements for accurate passage prediction is the 
tidal stream and height predictions.  Passage Plan can derive tidal data from one of three methods :-  
 

1. Direct access to the TotalTideTM dataset.  The TotalTide dataset is available from the United 
Kingdom Hydrographic Office (¦YIhύ ƻǊ ƛǘΩǎ ŀƎŜƴŎƛŜǎ ŀƴŘ ǇǊƻǾƛŘŜǎ ǿƻǊƭŘǿƛŘŜ ǘƛŘŀƭ ǇǊŜŘƛŎǘƛƻƴ 
data. 

2. Using tabulated predictions already provided electronically by a Port. 
3. Interpolation of a defined tidal curve against a series of predicted high & low tides. 

 
The tidal data for each individual defined node on the passage can be derived from up to three  tide gauges.  This 
ensures that for each graphical location, an accurate representation of the movement of the tide up and down 
the river can be created.  To create an overall tidal model, an unlimited number of gauges can be used. 
 
During the computation of the passage, if an 
under-keel clearance conflict is detected, the 
area is highlighted in red.  The user can then 
graphically adjust the time of arrival at the 
location to achieve an acceptable under-keel 
clearance.  This adjustment in the passage 
timing is then automatically reflected for the 
entire passage.  This methodology allows the 
user to easily adjust the passage definition 
parameters to ensure that a safe passage can be 
defined. 
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ǒ �/�v�š���Œ�(�������•�� �š�}�� �W�}�Œ�š�•�[�� ���Æ�]�•�š�]�v�P�� �����š�������•���•��- To minimise the amount of user intervention when planning a 
passage, and hence reduce the potential for error during data entry,  Passage Plan provides a link to existing Port 
vessel movement databases.  As these, by nature, are peculiar to individual Port operations, there is a facility to 
cross-map and identify the data required by Passage Plan and the existing databases to allow Passage Plan to 
extract the data automatically.  

The system allows the user full control over storage of the 
planned passage data and can either automatically store 
ŀƭƭ ǇƭŀƴƴŜŘ ǇŀǎǎŀƎŜǎΣ ƻǊ ǎŀǾŜ ǘƘŜƳ ƻƴƭȅ ŀǘ ǘƘŜ ǳǎŜǊΩǎ 
request.  The system administrator can customise the 
system setup for each user authorised on the system.  This 
facility ensures that data entered by a data centre for 
actual passages are automatically recorded within the 
system while allowing other users to plan potential 
passages.  

ǒ Computation of Passage Abort Times - Safe 
anchorages or deep water areas can also be identified at 
various points along the passage.   During the passage 
ŎƻƳǇǳǘŀǘƛƻƴǎΣ ŀǎ ǘƘŜ ǾŜǎǎŜƭ άǇŀǎǎŜǎέ ǘƘŜǎŜ ǎŀŦŜ 
anchorage locations, the system will automatically 
compute the latest time the passage can be abandoned 
and the vessel still able to achieve a safe passage back to the anchorage point or deep water location. 
This facility allows the Port controller to monitor either the availability of the destination berth or other vessel 
activity in the pilotage area and quickly determine the latest point when a decision, if necessary, is made to abort 
ǘƘŜ ǾŜǎǎŜƭΩǎ ǇŀǎǎŀƎŜ ŀƴŘ ǎǘƛƭƭ ŜƴŀōƭŜ ǘƘŜ Ǉƛƭƻǘ ǘƻ ƴŀǾƛƎŀǘŜ ǘƘŜ ǾŜǎǎŜƭ ƛƴǘƻ ǊŜƭŀǘƛǾŜ ǎŀŦŜǘȅΦ 

ǒ Facility to Monitor Live Passages - In addition to the planning module,  Passage Plan also incorporates a 
monitoring module.  On the commencement of any actual voyage the previously planned passage can be 
ǊŜǘǊƛŜǾŜŘ ŀƴŘ ǘƘŜ ǾŜǎǎŜƭΩǎ ǇǊƻƎǊŜǎǎ ƳƻƴƛǘƻǊŜŘ ǘƘǊƻǳƎƘƻǳǘ ƛǘΩǎ ǇŀǎǎŀƎŜΦ  ¢ƘŜ ǎȅǎǘŜƳ ǳǘƛƭƛǎŜǎ ŜƛǘƘŜǊ ŀ ǊŀŘŀǊ 
tracked position or via the compulsory 
reporting points along the passage to 
update the actual time at the location.  
If real-time tidal data is available, the 
system monitors the predicted tidal 
data and derives any surge 
corrections.  The remainder of the 
predicted passage is then 
automatically recomputed to ensure 
that, while the vessel is underway, a 
safe passage is still achievable. 
 
ǒ Result Printouts - Hard copy 
printouts for all passages can be 
generated on any of the printers 
defined within the Windows System 
and hence print-outs can be directed to 
remote locations such as the Pilot-
Station for retrieval prior to the pilot boarding the vessel.   
 

 
 
 


