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• Established in 1994, over 30 years supplying class leading 
products to the offshore oil, gas and renewable industries

• First Subsea’s expertise are built around a drive for 
engineering excellence, demonstrated by our capabilities in 
design, engineering, analysis and project management.

| Design, engineering and analysis 
| Project Management
| Procurement and PU manufacture
| Inspection and assembly
| Component and system testing

First Subsea

Rental and supply of mooring 
products and solutions, lifting 

equipment, subsea connectors, and 
offshore products

Equipment Supply



• The Platform Mooring Connector 
(PMC) is a mechanically actuated, 
quick-connect system.

• Transfers full mooring loads between 
a floating offshore wind platform and 
a pre-laid mooring line.

• Design is based on Subsea Mooring 
Connector (SMC) technology, 

• At full insertion depth, the system 
engages automatically.

Platform Mooring Connector (PMC)

Platform Mooring Connector

Subsea Mooring Connector



To optimise the design and cost the PMC is standardised into three MBL series:

• S1 — 750ௗtonne MBL
• S2 — 1,300ௗtonne MBL
• S3 — 2,000ௗtonne MBL

Standardising the PMC into three load classes provides several advantages:

• Reduced bespoke engineering
• Predictable performance envelopes
• Manufacturing efficiency
• Simplified platform integration
• Supply-chain scalability

PMC – Sizes



PMC – Components – Assembly

Foundation Bracket 

Connecting Link 

Receptacle Assembly

Male Assembly



PMC – Components – Male
• Grooves for interface with the receptacle

• Termination of messenger line at the 
front of the male for easy access

• Mooring line interface

• Additional features



PMC – Components – Receptacle

• Quick connect latching gripping element for interface with the male

• Open design to allow easy access to various parts of the connector

• Dedicated anodes for cathodic protection

• Interface for hydraulic release tool



PMC – Components – Receptacle

• Diverter Sheave

• Secondary Lock

• Monitoring

• Client driven additional features



PMC – Components – Connecting Link
• Super Duplex pins to provide the bearing strength and corrosion protection 

required

• Water lubricated bushings/bearings for both axis’ of movement

• Design to provide the degrees of freedom

• Dedicated anodes for cathodic protection

• Pull in features as required



PMC – Components – Connecting Link
The connecting link design is dictated by the mooring arrangement:

• 3 lines (Kincardine & Windfloat)
o In the event of a mooring line failure, the structure can move off location 

significantly, this means:
 The mooring arrangement changes
 The connecting link movement range is significant



PMC – Components – Connecting Link
• 6+ lines

o Single line failure increases loads, but arrangement remains the same
 Smaller ranges of movement
 Simpler connecting link design



PMC – Components – Bracket
The foundation bracket is a simple fabrication that provides the interface for the 
receptacle connecting link.



PMC – Ball Gripping
• Optimum geometry on mating parts

• Positive connection

• Sprung engagement – failsafe

• Minimal force to disengage

Receptacle pockets (fixed by PMC)

Mandrel Grooves (Load direction)



WindFloat Atlantic
• Project: 3 x WindFloat platforms equipped with 8MW turbines
• Location: Atlantic Ocean
• PMC Qty: 9 x Platform Mooring Connectors (PMC) +1 MBL unit as per ABS requirements
• Design Life: 25 years
• MBL: 560 tonne
• Installation date: Aug 2019 – Dec 2019

Kincardine
• Project: 5 x WindFloat platforms equipped with 9.5MW turbines
• Location: North Sea
• PMC Qty: 15 x Platform Mooring Connectors (PMC) +1 MBL unit as per ABS requirements
• Design Life: 25 years
• MBL: 750 tonne
• Installation date: Nov 2020 – May 2021

PMC – Projects



PMC – Installation
• Winch line to platform

• 1st and 2nd mooring legs pulled in at low line tension

• 3rd mooring leg requires vessel to allow low tension pull in

• Vessel pulls the platform towards 3rd mooring leg



PMC – Installation
• Mooring line with male PMC typically 

pre-laid on the seabed

• Receptacle PMC held in a vertical 
position during tow out

• Receptacle PMC lowered and 
messenger line handed over

• Mooring line pulled in until male PMC 
connects to receptacle

• No intervention required during the 
pull in



PMC – Installation Times

• Removal of PMC Plug
• Average time 30 minutes

• Inspection, cleaning and lowering of PMC receptacle
• Average time 60 minutes

• Inspection, cleaning and pick-up of PMC male
• Average time 30 minutes

• Pull-in and installation of PMC male
• Average time 60 minutes

• Final inspection, any lines 
removed and locking pins 
installed

• Average time 30 minutes



PMC – Disconnection
• Visual inspection and light water jetting 

with ROV to remove marine growth and 
ensure smooth operation

• Secondary lock removed if applicable

• Hydraulic release tool (HRT) placed onto 
receptacle PMC by ROV.

• HRT actuated either by ROV, diver or piped 
directly topside to the floater or vessel

• Male PMC lowered out of receptacle



PMC – Re-Connection
• Male PMC can be laid on the seabed 

while the floater gets towed to port

• Floater gets towed to site after 
maintenance

• Mooring lines get picked up and 
pulled in, no requirement for the 
PMC male to interface with the 
original PMC receptacle

• No intervention required, 
instantaneous storm safe connection



PMC – Cobra Wind - Project
• Overview

• The project consists of an array of five WindFloat platforms equipped with 
9.5MW Vestas V164 turbines with a design life of 25 years

• Each of the five platforms will be anchored to the seabed with three 
catenary mooring lines

ValueDescription
7500 kN corroded (MBL test load) end of lifeDesign loads
25 yearsDesign life
-40° to 80°Declination range
±90°Azimuth range
10 to 20mPMC water depth



PMC – Cobra Wind - Loading

Declination Range (deg)Azimuth Range (deg)Max Tension (kN)DescriptionLoad Cases
N/AN/A7500MBLLoad Case 1
10 to 60±502782Operating in 1yr stormLoad Case 2
5 to 70±503560Parked in 50yr stormLoad Case 3
0 to 80±655585Parked in 500yr stormLoad Case 4
-40 to 65±903680Damaged and Parked in 50yr stormLoad Case 5



PMC – Cobra Wind - Standards
• Key standards for design

• DNV-OS-E301 – Position mooring
• DNV-OS-E302 – Offshore mooring chain / ABS – Guide for the certification of offshore mooring chain
• DNV-RP-C203 – Fatigue design of offshore steel structures
• BV-NR445-B – Rules for the classification of offshore units / BV-NR493 – Classification of Mooring 

Systems for Permanent

• Other standards for project
• ABS Rules for Materials and Welding Part 2
• API RP 2SK - Design and Analysis of Stationkeeping Systems for Floating Structures
• ASTM A370 - Standard Test Methods and Definitions for Mechanical Testing of Steel Products
• BS EN ISO 13628-1 Petroleum and Natural Gas Industries – Design and Operation of Subsea 

Production Systems



• For the PMC the overall assembly has been split into four analyses

• Why use FEA

• Analysis with criteria per DNV-OS-E301

• Material models

PMC – Cobra Wind - FEA



• Analyses show stress concentrations as would be expected
• PMC Connecting Link
• PMC Receptacle Assembly
• PMC Gripping Mechanism
• PMC Male

PMC – Cobra Wind - FEA



• The FEA gives a maximum principal stress for each component allowing fatigue calculation

PMC – Cobra Wind - Fatigue



PMC – Cobra Wind – Cathodic Protection
• The PMC is designed to sustain 25 years operation in shallow water. 
• Electrical insulation bushing and washers are fitted between H-Link/Mandrel Connector, 

Connecting Link/Receptacle Connector and Connecting Link/Hull Structure to isolate each 
component for CP purposes

Corrosion Protection
Description

SecondaryPrimary 

CoatingsCathodic ProtectionExternal Components

CoatingsDeoxygenationInternal Components



PMC – Cobra Wind – Materials
• All major items on load path are forged to grade R3S with 3.2 certification
• Balls machined from bar



PMC – Cobra Wind – ABS Assessment
• ABS approval (3.2 Certification)



PMC – Development
• Receptacle change to structural plates from forged body

• Conforms with DNV-ST-0119
• Reduced cost
• Reduced lead time

• Receptacle change to gripping mechanism
• Single forged part from multiple rings
• Modified disconnection reducing length
• Leads to shorted more compact male

• Fabrication of connecting link
• Easier access
• Reduced cost
• Reduced lead time

Disconnection 
interface

Diverter 
sheave for 
Pull-In line

Fabricated links: length 
change easily 
accommodated 

Access to Male
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