
THE PROBLEM
The team was tasked to deliver against the following mooring 
requirements:

1. Simplifying the WEC deployment by using a single North Sea 
Anchor Handling Vessel and no air diving personnel

2. Designing a lightweight mooring system while maximising 
cost-effectiveness by using the current inventory of mooring 
equipment

3. Demonstrating the WEC could be successfully towed to port

THE SOLUTION
InterMoor was responsible for the following work scope:

 � Development of detailed installation procedures for the mooring 
system

 � Development of bespoke deployment procedures for the WEC

 � Provision and installation of the entire mooring system

 � Project management of the installation and provision of specialist 
personnel for execution

 � Execution of vessel mobilisation in port and sea-fastening design

 � Provision of survey and positioning services, personnel and 
equipment

 � Provision and planning of emergency response services

In addition, sister company Pulse Structural Monitoring provided 
surveillance and online monitoring telemetry including:

 � Automatic Identification System (AIS)

 � Vessel proximity detection system (Solid State Radar)

 � Mooring line performance and integrity

 � Wind sensor

 � Buoy position and motions

 � Camera systems

 � Bespoke technical developments

1 – Installation aids to optimise the use of an AHV

Before this trial, the WEC had never been deployed in the North 
Sea from a single vessel. A large crane barge and supporting 
workboats were previously used, as well as divers to hook up the 
WEC to its mooring system. InterMoor was tasked with simplifying 
deployment by removing any need for additional vessels or air 
diving personnel during hook-up.

The solution was to develop a bespoke deployment grillage, which 
could be welded to the vessel deck without impeding the anchor 
handling equipment. This grillage enabled the mooring system to be 
pre-laid, then when the WEC was ready to be deployed, two of the three 
lines were recovered back to the vessel, secured and connected to the 
unit before it was lifted off the deck and deployed into the water. 
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To maximise crane reach over the stern, a bespoke sling 
arrangement was also designed and installed below the vessel 
crane hook, incorporating remote controlled hooks.

The Island Valiant, a 94m long DPII AHTS / Light Construction 
Vessel, was chosen as the installation vessel.

2 – Design of a hybrid mooring system

To demonstrate cost-effectiveness, InterMoor strived to maximise 
the use of mooring equipment already available in house.

InterMoor’s extensive inventory of offshore mooring connectors 
is designed to support rig moving and as a result, were too heavy 
to utilise in the upper part of the mooring system. To overcome 
this issue, a composite system was developed. This comprised 
smaller upper lightweight components while on the lower part 
of the mooring system, standard heavy-duty mooring system 
components were selected as these did not impact the WEC 
operability.

A key challenge during deployment was avoiding damage to the 
lightweight fibre ropes. Small diameter fibre ropes form more than 
half of the hybrid mooring system and are susceptible to damage 
from contact with steel or other ropes. InterMoor’s installation 
procedures were developed to minimise rope contact with the 
vessel deck and reduce the likelihood of line entanglement. Anti-
chafe protection sleeves were also used, and bespoke lightweight 
chain adaptors were designed and inserted into the lines.

3 – Innovative towing procedures

Keen to explore alternative installation and recovery methods, the 
project stakeholders wanted to demonstrate that the WEC could 
be towed from the offshore test site back to port using the mooring 
system recovery vessel. The WEC had never been transported in the 
North Sea in this manner, so the towing operation was modelled by 
InterMoor to determine maximum allowable sea states for tow and 
maximum permissible tow speeds.

One step in understanding the towing constraints was to develop 
a towing arrangement that would pitch the buoy back under tow 
allowing it to ride up in the wake of the vessel rather than pitch 
forwards creating instability. InterMoor’s in-house engineering 
team conducted an analysis in Orcina’s Orcaflex software at various 
sea states and tow speeds and concluded that it was possible to 
tow the WEC safely at an acceptable tow speed in sea states of 3m Hs.

Specific towing arrangements were also proposed for the 
recovery of the WEC.

THE RESULT
The project, which was the first of its kind in the United Kingdom 
Continental Shelf (UKCS), was intended to assess the feasibility of 
monitoring a 500m exclusion zone using an HD camera and radar 

target acquisition equipment, mounted on an autonomous buoy, 
powered exclusively by wave energy.

InterMoor has extensive experience positioning vessels, 
completing well abandonment projects, and changing out 
mooring systems within the 500m safety zones of live oil and gas 
infrastructure, and are competent in putting together adequate 
risk assessment and control measures for such strictly regulated 
operations. The move towards Net Zero may mean that more 
renewable energy producing assets will find their way within the 
500m zone, and this project confirmed the feasibility of installing 
such a device in that zone.

During deployment, the exclusion zone monitoring system was 
subjected to the full brunt of the North Sea, successfully surviving 
10m storm seas without damage to the WEC or the externally 
mounted exclusion zone instrumentation. The OPT buoy was 
towed back successfully to shore.

Mike Kearney, Project Manager, InterMoor Limited said: “The 
project showcases our ability to develop fit-for-purpose mooring 
and installation solutions for a new product whilst leveraging 
our extensive offshore experience to deliver success. Wave 
energy converters are now truly emerging in the offshore 
renewable energy sector. This R&D project was a first of its kind 
for InterMoor in the North Sea, and we aim to stay at the forefront 
during this period of energy transition.”

As operators move towards decarbonisation, this project illustrates 
how the use of bespoke procedures, lighter mooring equipment and 
smaller vessels can contribute to both a reduction in the project’s 
carbon footprint and improved operational efficiencies.
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