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Cross-over from Oil & Gas Mooring Experience to Floating Wind

Floaters

Mooring

Anchors

Soil

Safety Factors

Recent Developments
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FLOATERS: Offshore Oil & Gas Experience

SPARS

» Frst production Spar,
1994, Neptume GOM

= Frst storage spar,
197 & Brent Spar

» S0-2400rm WD
= Appros 20 in
operation

BARGE/SHIP SHAPED

= First FPSO, Shell
Castellon, 1977
= 15-3000m WD

= Approx 175in
operation

SEMI-SUBMERSIBLE

= First Production
semi, Argyll field,
1975

= 80-2400m WD

= Approx 40 in
operation

TLP
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= First TLP, Conoco
Hutton , 1984

= 200-1585m WD

= Approx 25in
operation

Courtesy of LMC
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FLOATERS: Offshore Wind
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SEMI-SUBMERSIBLE TENSION-LEG PLATFORM (TLP)
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FLOATERS: Comparison

FPSO: 300 mtr long FWT: 15 MW 300 mtr high
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MOORING: Catenary & Taut Leg

Catenary Mooring Taut Mooring

S Floating Wind Solutions

The Westin Memorial City, Houston 28-29 June 2021



MOORING: Catenary & Taut Leg

Offset > Offset >
[_ln_“j—n [ : 1T
Anchor /.
Anchor Point .« Point /
.---uﬂ'"“!“ ':‘lu....-.
Catenary Anchor Leg Mooring Taut-Leg Fiber Rope Mooring

Figure 1 Catenarv Anchor Leg and Taut-leg Fiber Rope Mooring Svstems
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MOORING: Typical catenary mooring system
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' Water depth:

Typical 50200 m o Chain/for fiber rope in water column)
Chain with

Drag Anchor ! Ground chain clump weights

: Anchor radius: Typical 4 — 8 times water depth
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MOORING: Typical Taut leg mooring system

A
e 3/4-in. connecting
3 3/4-in.rig —~ 3 -
wire, 2,000 ft wire, 500 ft
3/4-in. chain =" .
3w€:em1 %‘?’t" /6.9-m. polyester rope _
' : 3,000 ft (segment2)  Suction
50 kip pile anchor,
submersible buoy 3 3/4-in. wire
-~ forerunner
6.9-in. polyester rope with subsea
3,000 ft (segmeﬂt 1) connector

3 3/4-in., 6-strand
mooring wire, 3,500 ft
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DRIVEN DYNAMICALLY SUCTION DRAG INSTALLED
INSTALLED INSTALLED
Driven Pile Torpedo Pile Suction Piles Drag Embedment

Anchor
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ANCHORS: Dynamically installed

Torpedo Pile Omni-Max
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ANCHORS: Suction installed

Suction Anchor Suction embedded plate anchor
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ANCHORS: Drag installed

Drag Embedment Anchor VLA
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SOIL

Anchor Type Soil conditions Suitability Taut
Sand Hard Leg Moorings
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Anchor selection dependant on:

Waterdepth
Available installation vessels

Local fabrication / content
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SAFETY FACTORS O&G vs FOWT

Anchor Type System Condition Oil & Gas** Floating
Wind***
100 vre 50vrp
Drag Embedment Anchor Redundant Intact 1.5 1.5
One line failure 1.0 1.0
NON-Redundant Intact X 1.8*

* 20% increase over intact design
** ABS Rules For Building and Classing Floating Production Installations January 2021

*** ABS Rules For Building and Classing Floating Offshore Wind Turbines 2020
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RECENT DEVELOPMENTS

Shallow water taut leg In-Line Tensioners Shared Moorings

7 [

Sea level

Mooring Line Floating Wind Turbine

Courtesy of Flintstone

(taut leg mooring with spring element)

Courtesy of DSM
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Video
120 mT
Torpedo
Pile at
seabed

Entry
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