
PROOF
Due to the rapidly increasing demand 
for simulation in port and waterway 
deve lopment  pro jects ,  nav igat ion 
simulators have been considerably 
improved in the past decade, and they 
have now become essential validation 
tools for engineers in charge of such 
projects.

Stakeholders have recognised the 
benefits and tremendous added value 
of navigat ion simulators. Sensit ive 
deve lopment  p ro jec ts  p resent ing 
new challenges to navigation or the 
environment have caught the attention of 
official bodies such as Transport Canada, 
which now strongly recommend the use 
of simulators for any such project.

Modern simulation
A tremendous initial step forward can 
be made when there is the possibility of 
calling on a modern simulator capable 
of virtual ly representing al l  exist ing 
environmental conditions for any area, 
adding or modifying buildings or relevant 
structural elements, and using models 
identical to the ships that will most likely 
be calling at the proposed facilities. 
A l l  manoeuvres,  sh ip movements, 
winds, currents, interaction between 
ships, the sea and channel banks, 
squat and so forth can be quantified, 
measured and recorded to produce 
comprehensive reports for such purposes 
as discussions, validation, compulsory 
official control stages, and presentations 
to various authorities, for instance, at 
public hearings. 

Wel l  conducted s imulat ions wi l l 
reveal limitations, establish or confirm 
operational l imits, help in assessing 
the risks involved and in establishing 
p rocedures  fo r  sa fe  ope ra t i ons . 
C o o p e r a t i o n  b e t w e e n  p r o j e c t 

management teams and pilots ensures 
that local distinctive features are taken 
into full account. The central virtual bridge 
section linking the original technical 
project to its final practical outcome will 
be a success if all parties have properly 
played their role in the various stages of 
the project. 

Key factors
Local experience and knowledge are key 
factors that must be taken into account 
throughout the development of any 
project. All major engineering projects 
need to validate important elements, 
though not limited, to:
• On-site restricted available space or 

restrictions in the port approaches
• Protected wildlife and flora
• Traffic density and type
• Surrounding population density
• Existing port infrastructures near the 

proposed development site
Environmental factors such as:
• Prevailing wind conditions
• Strong and variable currents
• Difficult winter conditions such as fast 

or moving ice
• Year ly percentage of restr icted 

visibility
• Water depth
• Aerial obstructions
• Underwater obstructions
• Heights of waves or swel l  at a 

particular dock
Furthermore, public interests and 

concerns are issues that must be 
seriously addressed. The general public 
needs to know that the potential impact 
on their lives and environment have been 
thoroughly evaluated. Simulation can be 
used to produce videos for viewing by 
the public. In addition, scheduled on-site 
simulator visits can provide a visual 

overview of the development project 
team’s efforts to eliminate all potential 
risks and hazards before going ahead 
with the actual development project.

Risk-analysis
Simulations are an inherent part of 
any risk-analysis study for any port 
development project where the type 
and size of vessels will be a determining 
fac to r  i n  ach iev ing  the  requ i red 
objectives.  
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The Maritime Simulation and Resource 

Centre (MSRC) is unique as it is owned 
and operated by the Corporation of 
Lower St Lawrence Pilots and has:
• A cutting-edge Kongsberg Maritime 

simulator continually updated by 
means of annual upgrades

• The required in-house expertise, 
provided by a team of eff ic ient 
operators, and facilities to undertake 
any feasibility studies in either port 
development or particular navigational 

conditions
• In-house capabi l i ty for bui ld ing 

geographic databases anywhere in 
the world

• In-house capability for developing 
realistic mathematical ship models;

• Act ive tug masters to operate 
tugboats when required

• A pool of 76 pilots for consultation 
who all hold command certificates 
and  a  wea l th  o f  nav iga t iona l 
experience as ship-handling experts 

and specialised instructors 
• Four interactive ship bridges that 

can be customised to represent any 
type of vessel, including tugboats, in 
addition to an unlimited number of 
virtual vector tugs if required 

The outstanding asset of the MSRC 
is  that  i t  prov ides the necessary 
link between an initial project team, 
particularly engineers and consultants, 
and end-users (pilots in cooperation with 
shipmasters).
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PROOF
As an example of the importance of 

this link, there are many cases where 
tug power had initially been evaluated 
theoretically but the pilots’ experience 
revealed that the tug power would not 
be sufficient to counteract the effect of 
currents and wind in some situations. 
Again, local knowledge is a key factor 
that must be taken into account in any 
port development project. 

An error in tug power evaluation is 
not without consequences, even at the 
simulation stage. If the bollard pull of a 
tug model on hand is virtually increased 
or decreased to match the theoretical 
tug power, the end result will not be as 
close to real life as it will be if the tug is 
purpose-built with a specific bollard pull, 
and this may result in some inaccurate 
data. Ship’s hydrodynamics are very 
complex, and only models built purposely 
to achieve results closely matching those 
of real ships can be used in projects 
when there are so many issues at stake.
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About the organisation
Founded in 2005, the Maritime Simulation 
and Resource Centre (MSRC) has been 
purposely built to function as a total 
turnkey port procedural development 
centre. It is one of the few facilities in the 
world offering a full range of simulation 
options ranging from a stand-alone 
desktop simulator to four fully interactive, 
manned tug and large vessel simulators. 

The MSRC also features an in-house 
database compilation capability which 
makes it possible to build, modify or 
customise simulated geographic areas 
to suit client-specific requirements, as 
well as ship models. Its extremely unique 
combination of human and physical 
resources enables the Centre to provide 
ful l  turnkey service for operat ional 
feasibility studies.
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Maritime Simulation and 
Resource Centre
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G1K  8S8

Tel: 418 692-0183
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Top: This 320m Post Panamax ship model was specifically developed for a project conducted 
by the MSRC for the Halifax Port Authority, using the KM Ship Model Development Tool. The 
validation of the various hydrodynamic parameters was performed by the MSRC’s staff and 
senior pilots. (Results are always shown to consultants before actual simulations.); 
Bottom left: As part of the preliminary analysis of an LNG project on the Fraser River, Canada, 
and in conjunction with the application for various approvals and certifications, a manoeuvring 
study was commissioned. WesPac has requested the services of the MSRC to assess the 
navigational feasibility of transiting LNG vessels with capacities of 60,000 CFM and 80,000 
CFM, loaded to a maximum draught of 11.0 metres, to and from the proposed dock, using four 
interactive bridges for Tug Escort and Docking operations; 
Bottom right: Navigation Simulation Study for a new coal terminal in Colombia. Capesize vessel 
with ASD tugs, using four interactive bridges

A comment from one of 
the owners of the MSRC, 
Captain Simon Pelletier, 
CLSLP pilot and President 
of the International 
Maritime Pilots' 
Association (IMPA) 

The safe navigation of thousands 
of vessels in the Lower St. Law-
rence pilotage district depends 
on our expertise. Every year, we 
sail on a growing array of increas-
ingly sophisticated ships. These 
new classes of tankers, cargo 
and cruise ships are faster, larger 
and more reliant on increasingly 
advanced propulsion-control sys-
tems with integrated, sophisticated 
electronic navigation technology.  
 
This means our pilots must 
constantly apply their extensive 
knowledge of local conditions to 
the varying performance charac-
teristics of a large number of ship 
classes. Technology is changing 
what we need to know in order to 
properly discharge our duties and 
the MSRC gives us an opportunity 
to offer users an outstanding level 
of service.
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