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Modeling Ultra-Large 
Container Vessels



a 10-Pound Ship in a 
5-Pound Channel



Will this Ship fit in 
Your Garage?



What is a ULCV?

10,000 TEU or higher



Largest ULCVs Calling in US Waters?

18,000 TEU and getting bigger



On the horizon…

Almost 24,000 TEU



How are ULCVs Different?

• Lower power to tonnage ratio

• Less under-keel clearance

• More sail area



How are ULCVs Different?

• Precision navigation is essential

• Timing is everything

• Don’t go too fast

• A knot too fast is a lot too fast!

• Nothing faster than a ship that is almost stopped

• Don’t go too slow



Can it get to your garage?

Is the channel deep enough?

• Squat?

• Rolling?

Can it turn in the channel?

• When to make the turn

Can it turn around?



Can it get to your garage?



Can it get to your garage?

How many tugs?

What about:

• Wind?

• Current?

• Traffic?



What if it goes Wrong?



Feasibility and simulation Studies

Develop “best practices” for safe navigation transits



Simulation Studies

Customers are usually Port Authorities and/or Pilot 
Organizations

Results are a consensus of experts 
• Ship Masters

• Tug Masters

• Pilots



Simulation Studies

Objective: Actionable Data

• How many tugs?

• Type

• Bollard Pull

• Wind Limitations

• Speed and direction

• Current Limitations

• Time before and after slack

• Visibility Requirements

• Day/Night/Fog/Obstructions



Elements of a Simulation Study



Elements of a Simulation Study

Full-Mission Simulators

• Ship bridge

• 2 or more live tug bridges

• Additional tugs operated 

from the simulator control 

console.





Elements of a Simulation Study

Hydrographic Data:

• Latest NOAA electronic charts

• Updated depth contours based on the USACE and/or 
client soundings





Elements of a Simulation Study

Hydrographic Data:

• Water current models

• USACE

• Waterway Simulation Technology, Inc.





Elements of a Simulation Study

• Client provided data in AutoCAD

• Google Earth





Swept Path Analysis









Recommendations

Based on the information gained from:

• Local Pilots

• Tug operators

• Experienced Masters

• Multiple runs under varying conditions











Garbage in  Garbage out

An accurate study requires:

• Accurate ship model

• Channel data

• Tide and current



Limitations of simulation study

Won’t show:

• Actions of other vessels



Limitations of simulation study

• Human error



Limitations of simulation study

Won’t show:

• Force exerted on moored vessels



The ULCVs are Here!



Tools in the Toolbox

• Make more 
informed decisions

• Avoid catastrophic 
accidents

• Prevent becoming 
famous



Capt. Jon Kjaerulff
Director of Business Development

jkjaerulff@mitags.org

206-255-8398

Thank You
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