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Mooring system mission

Mooring floating platforms

• Keep floating device on station to a given tolerance (maximum 
excursion allowed by dynamic cable and site requirements), and 
within maximum footprint. Inputs for mooring designer.

• Withstand aero/hydrodynamic forces for expected environmental 
conditions in the site: Ultimate Limit State (ULS), Accident Limit 
State (ALS) and Fatigue Limit State (FLS).

• Contribution to platform stability in different DOFs, given incident 
dynamic loads.
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Main mooring system concepts in floating platforms

Mooring floating platforms

Catenary mooring
• No vertical load in anchors
• Easier to install
• Restoring force from line weight

Taut leg mooring
• For deeper water
• Vertical loads in anchors
• Smaller footprint
• Restoring force from elastic deformation

Tension leg mooring
• For very deep water
• Expensive anchoring
• Provides platform vertical stability Vryhof
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Mooring Systems main components

Mooring floating platforms

Chain (studless / studlink)
• Studless more used for permanent moorings

Vicinay Cadenas
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Mooring Systems main components

Mooring floating platforms

Wire rope / fiber rope
• Lower weight, higher elasticity and more sensitive to 

damage and corrosion than chain.
• Fiber rope (polyester, polyethylene) for deeper waters.

Bridon
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Mooring Systems main components

Mooring floating platforms

Anchors
• Dead weight, drag, pile, suction, vertical load anchor.

Vryhof
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Mooring Systems main components

Mooring floating platforms

Line Connectors
• Shackles, Kenter, swivels, etc. 

Vicinay Cadenas
Vryhof



Mooring system design process
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Mooring system basic design process

Mooring system design process
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Initial Mooring System Design

Mooring system design process

Platform Orientation

• Extreme wind, wave and current 
incident directions

• Swell incident direction. Fatigue life 
very sensitive to platform relative 
orientation

• Consider mooring layout symmetry
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Initial Mooring System Design

Mooring system design process

Preliminary static considerations:

• Mooring system type depending on site 
depth and footprint available

• Preliminary force estimation and line 
characteristics (diameter, length)

• Mooring system stiffness and platform 
natural periods
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Basic Mooring System Design

Mooring system design process

• Main forces estimation (WT thrust, aero/hydrodynamics forces)

• Platform hydrodynamics. Second order effects relevant for mooring system: 
Mean drift forces, Slow drift motions leading to larger displacements and lines 
peak tensions. Sum frequency components only important for TLP.

• Time domain simulations for selected DLCs, can be uncoupled in 
aero/hydrodynamics for basic design. Frequency domain or Quasiestatic
(neglecting lines drag/added mass) approaches are faster but underestimate 
lines peak loads (more acceptable in O&G large platforms).

• Platform hydrodynamics modelling: Potential Flow model + Additional 
Damping for Operational cases (diffraction). Morison based model for Extreme 
cases (drag). Hybrid model also possible but can overestimate forces. 
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Basic Mooring System Design

Mooring system design process

• Extreme ULS cases and preliminary fatigue analysis for FLS cases provide 
line diameter, which can be driven by ULS or FLS.

• Platform excursion and surge period provide lines pre-tension. Consider 
maximum platform excursion allowed by dynamic cable.

• Preliminary ALS cases to be considered: maximum platform excursion with a 
broken line (pretension), mooring system redundancy (number of lines, often 
more redundant in O&G).
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Load Cases definition

Mooring system design process

• Combinations from wind/wave/current/tide site 
conditions, normally non-collinear.

• Joint wind/wave/current probabilities to define 
LCs

• Select worst cases for basic mooring design: 
maximum line load, maximum platform offset.

• Wind, wave, current magnitude, incident 
direction, vertical profile…

• Standards provide some criteria (DNVGL-ST-
0437. Loads and site conditions for wind 
turbines)

DNV-OS-C301 Position Mooring
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Modeling mooring lines: hydrodynamics

Mooring system design process

• Line Drag

• Marine growth (weight and drag increased)

DNV-OS-C301 Position Mooring



18

Modeling mooring lines: corrosion

Mooring system design process

• Corroded line breaking strength value is lower:

DNV-OS-C301 Position Mooring



19

Mooring line diameter definition: Design Tension

Mooring system design process

DNV-ST-0119 - Floating wind turbine structures

Line Design Tension Td:
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Mooring line diameter definition: Design Tension

Mooring system design process

Line diameter given by ULS cases 

• Run 10 to 20 time-domain 3-hour simulations (different seeds)

• Tc,mean is pretension plus mean environmental loads (static wind, current and 
wave drift). Mean tension value from overall time domain simulation.

• Tdyn dynamic part of line tension (oscillatory low-frequency and wave-frequency 
effects). MPM – Tc,mean; where MPM (Most Probable Maximum) can be
estimated as mean peak load of each 3-hour simulation (conservative 
approach)

• Select chain diameter/quality. Check fatigue life estimation.
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Mooring Pre-tension

Mooring system design process

Higher pretension means:
• Higher mooring stiffness / lower period (surge/sway/yaw given by 

mooring system, heave/roll/pitch mainly by hydrostatics)
• Higher line suspended weight
• Higher Installation cost
• Lower platform excursion
• Lower fatigue life

𝑇𝑇 ≈ 2𝜋𝜋
𝑀𝑀 + 𝐴𝐴11

𝐾𝐾11



Mooring examples in FOW
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Depth as main site constraint

Mooring examples in FOW

• Shallow waters: All chain, good seabed abrasion, adds hold capacity to anchor, 
clump weight near touchdown point.

• Deeper waters: Central section of wire rope reduces mooring weight and cost.
• Ultra deep waters: Rope wire section offers lighter weight, lower stiffness and cost, 

and longer fatigue life. Chain-polyester-chain is a possible configuration.
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Some industry examples

Mooring examples in FOW

• Catenary with Drag anchors 
concept mostly used, even for 
different platform concepts.

• Redundant lines used in some 
cases.

COREWINDHywind            Fukushima Floatgen
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