
Station Keeping Criteria for Station Keeping Criteria for 
Dynamically Positioned Dynamically Positioned 

VesselsVessels

Björn von UbischBjörn von Ubisch
(Shipyard de Hoop  The Netherlands)(Shipyard de Hoop  The Netherlands)

Otto Candies L.L.C.  LaOtto Candies L.L.C.  La

Owner
Text Box
Return to session directory



DP Conference Houston     DP Conference Houston     
September 28 September 28 -- 3030 22

Capability PlotCapability Plot
Wind Speed in Knots, 1 minute mean

Current speed, rotating, 1.5 knots
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Capability PlotCapability Plot
Data to be required:Data to be required:

Wind forces acting from various directionsWind forces acting from various directions
Wave drift forces acting from various Wave drift forces acting from various 
directionsdirections
Current drag forces acting from various Current drag forces acting from various 
directionsdirections
Propeller, rudder and thruster efficiencyPropeller, rudder and thruster efficiency
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One of the first vessels to obtain an One of the first vessels to obtain an 
ERN notationERN notation
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Det Norske Veritas ERNDet Norske Veritas ERN

Considers Environmental forces, Beam on onlyConsiders Environmental forces, Beam on only
Current speed 1.5 knotsCurrent speed 1.5 knots
Wind speed and wave height relation, North SeaWind speed and wave height relation, North Sea
No thruster efficiency consideredNo thruster efficiency considered
No restoring forces to be consideredNo restoring forces to be considered
Method for comparing various vessels with each Method for comparing various vessels with each 
otherother
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ERNERN
Example:  (99, 99, 99)Example:  (99, 99, 99)

First group 100 % thrust and powerFirst group 100 % thrust and power
Second group, most ineffective thruster Second group, most ineffective thruster 
failsfails
Third group, most effective thruster failsThird group, most effective thruster fails
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Lloyd’s Register PCR Lloyd’s Register PCR 
Position Capability RatingPosition Capability Rating
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LR PCRLR PCR

Environmental Forces to be calculated for Environmental Forces to be calculated for 
every 15ºevery 15º
Thruster and Hull efficiencies to be Thruster and Hull efficiencies to be 
consideredconsidered
Thruster and Hull interactions to be Thruster and Hull interactions to be 
consideredconsidered
Current speed 2 knotsCurrent speed 2 knots
Restoring forces to be consideredRestoring forces to be considered



DP Conference Houston     DP Conference Houston     
September 28 September 28 -- 3030 99

LR PCRLR PCR
Example: (97, 78)Example: (97, 78)

First group, 100 % thrust and powerFirst group, 100 % thrust and power
Second group, most effective thruster offSecond group, most effective thruster off
The digits refer to the amount of time the The digits refer to the amount of time the 
vessel can maintain position in a fully vessel can maintain position in a fully 
developed North Sea wind / wave spectradeveloped North Sea wind / wave spectra
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Wave Height and Wind SpeedWave Height and Wind Speed
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North SeaNorth Sea
Joint Frequency table significant wave height (m) and Zero Joint Frequency table significant wave height (m) and Zero 

Crossing Period, Tz (s)Crossing Period, Tz (s)
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Mexican GulfMexican Gulf
Joint Frequency table significant wave height (m) and Zero Joint Frequency table significant wave height (m) and Zero 

Crossing Period, Tz (s)Crossing Period, Tz (s)
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Waves Hs = 4 M,  6 seconds
Waves Hs =  4 M, 8 seconds
Waves Hs =  4 M, 10 seconds
Wind speed 15 meter/second

Current speed 1.5 knots
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Thruster EfficiencyThruster Efficiency
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Thruster EfficiencyThruster Efficiency
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Typical Three thruster configuration Typical Three thruster configuration 
forward and aftforward and aft
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Efficiency of centre thruster aftEfficiency of centre thruster aft
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Efficiency of PS thruster aftEfficiency of PS thruster aft
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Efficiency of Tunnel thruster ForwardEfficiency of Tunnel thruster Forward
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Full scale MeasurementsFull scale Measurements
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Nominal thrust and PowerNominal thrust and Power

Azimuthing thruster with Nozzle:Azimuthing thruster with Nozzle:
0.0163 Tonnes/kW0.0163 Tonnes/kW

Tunnel Thruster, short Tunnel:Tunnel Thruster, short Tunnel:
0.0134 Tonnes/kW0.0134 Tonnes/kW

Tunnel Thruster, long Tunnel:Tunnel Thruster, long Tunnel:
0.0121 Tonnes/kW0.0121 Tonnes/kW
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Efficiency of Tunnel thruster ForwardEfficiency of Tunnel thruster Forward
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MSV AmethystMSV Amethyst
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“Proof of the pudding”“Proof of the pudding”

Hs = 5 – 6 Meters

Wind = 22 – 27 m/sec

Current = 1.4 knots
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SummarySummary

Difficult to compare various DP vessels on Difficult to compare various DP vessels on 
a “fair” basisa “fair” basis
DNV and LR have both completely DNV and LR have both completely 
different methods of calculating the station different methods of calculating the station 
keeping capabilitykeeping capability
Commercial aspects often “confuse” the Commercial aspects often “confuse” the 
picture when presenting the DP capabilitypicture when presenting the DP capability
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ProposalProposal
Test the DP vessel by making speed transverse Test the DP vessel by making speed transverse 
in calm waterin calm water

Use conditions Use conditions 
100 % Power / Thrust100 % Power / Thrust
50 % Power / Thrust50 % Power / Thrust

Speed should be > 2 knotsSpeed should be > 2 knots
Heading accuracy  < ± 3ºHeading accuracy  < ± 3º

(80 M vessel, bow will sway with ± 2.1 M)(80 M vessel, bow will sway with ± 2.1 M)
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Deepwater 2 (Rockwater 2)Deepwater 2 (Rockwater 2)
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Sea Spider, made over 4 knots Sea Spider, made over 4 knots 
transverse speed during DP Trialstransverse speed during DP Trials



Thank you for your Thank you for your Thank you for your 
attentionattentionattention




