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Defined Terms 

Term Definition 

Applicant Cerulean Winds Aspen Project Limited. 

Aspen Array Area The area in which the generation infrastructure for Aspen Offshore Wind 
Farm (OWF), including Wind Turbine Generators (WTGs) and Offshore 
Substation Platforms (OSPs) will be located. 

Aspen Lease Area  The area of the seabed which was awarded by Crown Estate Scotland 
during the INTOG leasing round. It covers an area of 333 km2 within which 
the Aspen Array Area will be sited.  

Beech Array Area The area in which the generation infrastructure for Beech Offshore Wind 
Farm (OWF), including Wind Turbine Generators (WTGs) and Offshore 
Substation Platforms (OSPs) will be located. 

Beech Lease Area The area of the seabed which was awarded by Crown Estate Scotland 
during the INTOG leasing round. It covers an area of 333 km2 within which 
the Beech Array Area will be sited.  

Cedar Array Area The area in which the generation infrastructure for Cedar Offshore Wind 
Farm (OWF), including Wind Turbine Generators (WTGs) and Offshore 
Substation Platforms (OSPs) will be located. 

Cedar Lease Area The area of the seabed which was awarded by Crown Estate Scotland 
during the INTOG leasing round. It covers an area of 333 km2 within which 
the Cedar Array Area will be sited.  

Competent Authority  The Competent Authority is the public body or organisation legally 
responsible for ensuring compliance with the Habitat Regulations. For the 
Proposed Development’s Offshore Habitats Regulation Appraisal (HRA) 
Screening Report, the Competent Authority is the Scottish Ministers.  

Cumulative Effects The combined effect of the Proposed Development in combination with 
the effects from a number of different projects, on the same single 
receptor/resource. 

Cumulative Effects    
Assessment (CEA)  

A CEA is a quantification and evaluation of potential effects by taking into 
consideration any other plans or projects proposed or existing, and where 
sufficient information is available, which, together with the Proposed 
Development have a likely significant effect on a receptor due to a 
common impact pathway and/or temporal or spatial overlap.  

Cumulative Impacts  Impacts that result from changes caused by other past, present or 
reasonably foreseeable actions together with the Proposed 
Development.  

Design Envelope A description of the range of possible elements that make up the 
Proposed Development’s design options under consideration, as set out 
in detail in the project description. This envelope is used to define the 
Proposed Development for Environmental Impact Assessment (EIA) and 
Habitats Regulation Appraisal (HRA) purposes when the exact engineering 
parameters are not yet known. This is also known as the “Rochdale 
Envelope” approach. 

Dynamic Cables  Cables designed to be connected to mobile (floating) installations. These 
are engineered to flex in the water column with the aid of buoyancy 
modules.  

EIA Directive European Union Directive 85/337/EEC. 
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Term Definition 

EIA Regulations  The collective term used to refer to the following:   

• The Electricity Works (Environmental Impact Assessment) 
(Scotland) Regulations 2017;    

• The Marine Works (Environmental Impact Assessment) 

(Scotland) Regulations 2017; and 

• The Marine Works (Environmental Impact Assessment) 
Regulations 2007. 

Environmental Impact 
Assessment (EIA)  

A statutory process whereby planned projects must be assessed before a 
formal decision to proceed can be made. It involves assessment 
requirements outlined in the EIA Regulations, including the collection and 
consideration of environmental information, which fulfils the publication 
of an Environmental Impact Assessment Report (EIAR).  

European Protected 
Species (EPS)  

Licence granted under the Conservation (Natural Habitats, &c.) 
Regulations 1994 and/or the Conservation of Habitats and Species 
Regulations 2017 and/or the Conservation of Offshore Marine Habitats 
and Species Regulations 2017.  

European Site  Protected sites, originally established under EU legislation, including 
Special Areas of Conservation (SACs), Candidate Special Areas of 
Conservation (cSACs), Special Protection Areas (SPAs), Potential Special 
Protection Areas (pSPAs) and Ramsar sites. 

Exclusivity Agreement Exclusivity Agreements in the Innovation and Targeted Oil and Gas 
(INTOG) leasing round give successful applicants sole offshore wind 
development rights over the site while the planning processes for the 
INTOG Sectoral Marine Plan (SMP) are completed. If the project is in the 
final INTOG SMP, an Option Agreement can be awarded once its terms 
are agreed. 

Floating Foundations
   

The foundations on which the Wind Turbine Generators (WTGs) are 
installed.  

Foundation Anchors
   

The structure which anchors the moorings to the seabed.  

Foundation Moorings  The chains/synthetics that connect the Floating Foundations to the 
Foundation Anchors to maintain floater station.  

Greenhouse Gas 
(GHG)  

A gas that absorbs and emits radiant energy at thermal infrared 
wavelengths causing the greenhouse effect.  

Habitats and Species 
Regulations 2017 

A term commonly used to refer to the Conservation (Natural Habitats, 
&c.) Regulations 1994 (as amended), which transpose the EU Habitats 
and Birds Directives into Scots law. These Regulations provide the legal 
framework for the protection of European sites, including Special Areas of 
Conservation (SACs) and Special Protection Areas (SPAs), and underpin 
the Habitats Regulations Appraisal (HRA) process. The Regulations apply 
to both terrestrial and offshore areas under Scottish jurisdiction and are 
particularly relevant to assessing the impacts of developments such as 
offshore wind farms. 

Habitats Regulations 
Appraisal (HRA)  

A process required under the Conservation of Habitats and Species 
Regulations 2017 (commonly known as the Habitat Regulations), which 
helps determine likely significant effects and (where appropriate) 
assesses adverse impacts on the integrity of European conservation sites 
and Ramsar sites. The process consists of up to four stages of assessment: 
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Term Definition 

screening, appropriate assessment, assessment of alternative solutions 
and assessment of imperative reasons of over-riding public interest 
(IROPI).  

High Voltage 
Alternating Current 
(HVAC)  

Refers to where the flow of electric current reverses direction in a regular 
frequency. HVAC supports bulk power flow over short to medium 
transmission distances.  

High Voltage Direct 
Current (HVDC)  

Refers to high voltage electricity in direct current form where current 
flows in one direction only. HVDC supports longer transmission 
infrastructure due to not experiencing reactive losses.  

Horizontal Directional 
Drilling (HDD)  

A method of cable installation where the cable is drilled beneath a feature 
without the need for trenching.  

Inter-array Cables 
(IACs) 

Cables which link the Wind Turbine Generators (WTGs) to each other and 
to the Offshore Substation Platforms (OSPs) within the Aspen Array Area. 

Inter-link Cables Cables that will link Offshore Substation Platforms (OSPs) within the 
Aspen Array Area. 

Intertidal Area  The area located between Mean Low Water Springs (MLWS) and Mean 
High Water Springs (MHWS).  

Landfall   The area between Mean Low Water Spring Tide (MLWS) and Mean High 
Water Spring Tide (MHWS) where the Offshore Transmission Cables 
(OTCs) will connect onshore to offshore.  

Lease Areas  The three sites (Aspen, Beech and Cedar) for which Cerulean Winds 
(UKCS) Ltd have been awarded an Exclusivity Agreement. Together, the 
Lease Areas total approximately 999 km2.  

Likely Significant Effect 
(LSE)  

In the context of Environmental Impact Assessment (EIA), a Likely 
Significant Effect (LSE) refers to a predicted environmental impact of a 
proposed development that, by its nature, magnitude, duration or 
likelihood, has the potential to be significant in the context of the EIA 
Regulations. This determination is made during the EIA screening and 
scoping stages and helps establish whether a full EIA is required and what 
topics should be assessed in detail. 

Local Authority The body empowered by law to exercise various statutory functions for a 
particular area of the United Kingdom. Aberdeenshire Council is expected 
to be the Local Authority for the entirety of the onshore project footprint 
(subject to confirmation of the grid connection point). 

Marine Directorate – 
Science, Evidence, 
Data and Digital (MD-
SEDD)  

The scientific division of the Marine Directorate, responsible for provision 
of expert scientific, economic, and technical advice and services on issues 
relating to fisheries, aquaculture, marine renewable energy. It provides 
the evidence to support the policies and regulatory activities of the 
Scottish Government through a programme of monitoring and research 
as well as performing regulatory and enforcement activities. 

Marine Directorate 
Licensing Operations 
Team (MD-LOT)  

The Marine Directorate responsible for Section 36 Consents, and marine 
licensing within the Scottish inshore region (between 0 and 12 nautical 
miles (nm)) and in the Scottish offshore region (between 12 and 200 nm). 
MD-LOT acts on behalf of the Scottish Ministers.   

Marine Licence  Licence granted under the Marine (Scotland) Act 2010 and/or the Marine 
and Coastal Access Act 2009 where relevant.  

Marine Scotland (MS)  The Directorate responsible for the integrated management of Scottish 

waters. Acts on behalf of the Scottish Ministers.  
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Term Definition 

Non-statutory 
Consultee  

Organisations that the Local Authorities and/or Marine Directorate may 
choose to engage (if, for example, there are planning policy reasons to do 
so) who are not designated in law but are likely to have an interest in the 
Proposed Development.  

North Sea Renewables 
Grid (NSRG)  

Comprises three OWFs (Aspen, Beech and Cedar) and all associated 
offshore components and the NSRG transmission system.  

North Sea Transition 
Deal (NSTD)  

A UK government framework supporting the transition of the offshore 
energy sector from oil and gas to low-carbon energy, including offshore 
wind, while promoting investment, reducing emissions, and safeguarding 
jobs in the industry.  

Offshore 
Environmental Impact 
Assessment Report 
(Offshore EIAR)  

The published report of the EIA that will be undertaken for the offshore 
receptors of the Project.  

Offshore Substation 
Platform (OSP)  

Offshore platform consisting of High Voltage Alternating Current (HVAC) 
substations or High Voltage Direct Current (HVDC) substations. 

Offshore Transmission  
Works 

The proposed transmission infrastructure comprising: Offshore 
Substation Platform(s) (OSP(s)) and associated foundations and 
substructures; the Offshore Transmission Cables (OTCs); and the Landfall 
area up to mean MHWS. 

Offshore Transmission 
Cables (OTCs) 

The subsea electricity cables running from Landfall in the region of 
Stonehaven to the Offshore Substation Platform(s) (OSP(s)) in Aspen 
Array Area. The OTCs will act as both a demand and supply cable. The 
OTCs will provide both traditional supply of power to grid but also ensures 
robust secure power supply to oil and gas assets when the Aspen Array 
Area is not generating sufficient renewable power to support their 
demand. 

Offshore Wind Farm 
(OWF) 

The proposed generation infrastructure comprising of Wind Turbine 
Generators (WTGs) and associated, Offshore Substation Platform(s) 
(OSP(s)), foundations and substructures and Inter-array Cables (IACs). 

Option Agreement The property agreement that gives the tenant specific and exclusive 
development rights within the awarded area for a fixed period. An Option 
Agreement can be granted if the applicant’s proposed project is in the 
final Innovation and Targeted Oil and Gas Sectoral Marine Plan (INTOG 
SMP). If any proportion (up to ten percent 10%) of the proposed project is 
out with the final INTOG SMP, an Option Agreement may still be awarded 
but only for an area consistent with marine planning considerations and 
the final INTOG SMP. 

Project Aspen Offshore Wind Farm (OWF)- comprises the wind farm and all 
associated offshore and onshore components. 

Section 36 Consent Consent under Section 36 of the Electricity Act 1989 for the construction, 
or extension, and operation of electricity generating stations. 

Transition Joint Bay An underground enclosure of chamber where Offshore Transmission 
Cables join onshore cables at the Landfall. 

Worst-case Design 
Scenario 

The maximum design parameters of each offshore asset of the Proposed 
Development considered to be a worst case for any given assessment. 
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Abbreviations 

Abbreviation Definition 

BVLOS Beyond Visual Line of Sight 

CBRA Cable Burial Risk Assessment 

CCTV Closed-circuit Television 

CEA Cumulative Effects Assessment 

CES Crown Estate Scotland 

CLV Cable Lay Vessels 

CSV Construction Support Vessels 

CTV Crew Transfer Vessel 

DP Dynamic Positioning 

EIA Environmental Impact Assessment 

EIAR Environmental Impact Assessment Report 

FFPV Flexible Fall Pipe Vessels 

FPV Fall Pipe Vessels 

HAT Highest Astronomical Tide 

HDD Horizontal Directional Drilling 

HDPE High-Density Polyethylene 

HLV Heavy Lift Vessel 

HRA Habitats Regulations Appraisal 

HSE Health, Safety and Environmental 

HSEQ Health, Safety, Environment and Quality 

HTV Heavy Transport Vessel 

HVAC High Voltage Alternating Current 

IAC Inter-array Cable 

ICCP Impressed Current Cathodic Protection 

JUV Jack-up Vessel 

LAT Lowest Astronomical Tide 

LCV Light Construction Vessel 

MBES Multi-beam Echo Sounder 

MD-LOT Marine Directorate Licensing Operations Team 

MHWS Mean High Water Springs 

MLWS Mean Low Water Springs 
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Abbreviation Definition 

MSL Mean Sea Level 

NEQ Net Explosive Quantity 

NtMs Notices to Mariners 

OSP Offshore Substation Platform 

OTC Offshore Transmission Cable 

OWF Offshore Wind Farm 

PLGR Pre-Lay Grapnel-Run 

RAM Restricted in their Ability to Manoeuvre 

ROV Remotely Operated Vehicle 

SAR Search and Rescue 

SBES Single-beam Echo Sounder 

SBP Sub-bottom Profiler 

SSS Side Scan Sonar 

UHRS Ultra High Resolution Seismic 

UK United Kingdom 

UXO Unexploded Ordnance 

WMP Waste Management Plan 

WTG Wind Turbine Generator 

 

Units 

Unit Definition 

kJ Kilojoule 

km Kilometres 

km2 Kilometres squared 

kV Kilovolt 

m Metre 

m2 Metre squared 

m3 Metre cubed 

mm Millimetre 

MW Megawatt 

nm Nanometre 

T Tonne 
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3 Project Description 

3.1 Introduction 

 Cerulean Winds Aspen Project Limited (hereafter referred to as the ‘Applicant’) is proposing to 

develop the Aspen Offshore Wind Farm (hereafter ‘the Project’). The Project is made up of both 

offshore and onshore components. The subject of this Offshore Environmental Impact 

Assessment Report (Offshore EIAR) is the offshore infrastructure of the Project seaward of 

Mean High Water Springs (MHWS), which is hereafter referred to as ‘the Proposed 

Development’. 

 The Aspen Array Area covers an area of approximately 333 km2 and is located approximately 

84 km east of Peterhead off the east coast of Scotland. The offshore infrastructure of the 

Proposed Development includes Wind Turbine Generators (WTGs) and associated Floating 

Foundations, Offshore Substation Platforms (OSPs) and associated foundations, the Inter-array 

Cables (IACs), Inter-link Cables, Offshore Transmission Cables (OTCs) and landfall. 

 This Chapter of the Offshore EIAR provides the description of the Proposed Development. This 

Chapter is based on design work undertaken to date and the current understanding of the 

environment associated with the Proposed Development from site-specific survey work. 

Specifically, this Chapter sets out the maximum Design Envelope of individual components 

associated with the Proposed Development and the activities associated with the construction, 

operation and maintenance (O&M), and decommissioning phases. 

 This Chapter has been prepared by GoBe Consultants Limited on behalf of the Applicant.
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3.2 Purpose of the Chapter 

 The primary purpose of the Offshore EIAR is defined in Volume 1, Chapter 1: Introduction. 

 The key objective of this Chapter is to provide Scottish Ministers, and statutory and non-

statutory stakeholders, with a description of the design information of the Proposed 

Development which informs the Environmental Impact Assessment (EIA) presented in this 

Offshore EIAR. 

 This Chapter presents the following: 

▪ The maximum Design Envelope for the Proposed Development which consent is being 

applied for, comprising information on the site, design, size, and other relevant details of 

the Proposed Development, based on preliminary conceptual design principles and current 

understanding of the environment; 

▪ Details of the individual components of the Proposed Development alongside the main 

activities associated with the construction, O&M and decommissioning phases of the 

Proposed Development; and 

▪ Information to inform the assessments set out in Volume 2 of the Offshore EIAR for the 

Proposed Development. 

Project Design Envelope 

 The Design Envelope has been developed to allow a necessary level of flexibility to support 

further refinement of the Proposed Development during the detailed design stage, which takes 

place after consent is granted. 

 The Applicant’s approach to project design is notably advanced at this stage of development, 

underpinned by early supplier selection and the delivery model and early optimisation of key 

design parameters. As a result, the Project is being progressed with a higher than usual 

(compared to other OWF developments at a similar stage) degree of technical confidence in 

many core components. This depth of early design definition allows for greater confidence in 

the likely scale of impacts assessed within the Offshore EIAR. 

 However, necessary flexibility where required is intentionally maintained through the Design 

Envelope to accommodate future  refinements ahead of final design confirmation. This ensures 

the Project can remain responsive to ongoing site investigations, technological advancements, 

regulatory and stakeholder input and commercial considerations. The defined envelope allows 

for controlled variation within identified maximum parameters while preserving the ability to 

refine elements in a way that does not materially alter the overall environmental conclusions. 

For example, whilst the Applicant has confirmed the single foundation option (semi-

submersible) being taken forward, until further site specific studies have been undertaken, it is 

not possible to confirm the final choice for anchoring system, which may be either piled anchors 

or suction caisson anchors. As such, both options are assessed to ensure that the impacts 

arising from whichever option (or combination of options) is finally selected has been fully 

considered within the assessment.  
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 As the specifications for certain components are still being refined (as described above), the 

Applicant has adopted a design envelope approach to environmental impact assessment - 

commonly referred to as the 'Rochdale Envelope'. As set out in the ‘Guidance for applicants on 

using the design envelope for applications under Section 36 of the Electricity Act 1989’ (Scottish 

Government, 2022), this assessment approach allows for the assessment of environmental 

effects across a range of design possibilities but within maximum parameters. Provided 

adequate information is available, assessments can be based on the identified worst-case 

scenarios within those options. This method ensures compliance with the EIA Regulations for 

Section 36 applications under the Electricity Act 1989 and associated marine licences, even 

while final design details are yet to be confirmed. 

 This Chapter outlines the various design options currently under consideration for each of the 

main project components. For each option, a range of values is presented for key technical 

parameters - those most relevant to the source-pathway-receptor relationships identified for 

the Proposed Development. From these ranges, a worst-case design scenario is defined to 

guide the assessment of potential impacts within the Offshore EIAR. 

 Further details on the core design elements of the Proposed Development are set out in the 

sections that follow. These parameters have evolved throughout the development process, 

shaped by initial scoping, ongoing concept design, and engagement with key stakeholders. The 

chapter reflects changes made between submission of the Aspen Offshore Wind Farm Offshore 

Wind Farm Offshore Scoping Report (Volume 3, Appendix 6.1: Offshore Scoping Report) and 

the current consent application. These refinements have been guided by environmental 

baseline data, stakeholder feedback, and technical and engineering investigations - all of which 

contribute to a robust and informed EIA process.
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3.3 Commitments 

 The Applicant has considered a range of measures aimed at avoiding or reducing environmental 

impacts throughout the lifecycle of the Proposed Development. These measures, referred to 

as ‘commitments’, are detailed in Volume 3, Appendix 4.2: Commitments Register. They 

include embedded design elements and established industry best practices, which are 

incorporated from the outset rather than introduced solely in response to Likely Significant 

Effects (LSE) identified through the EIA. These commitments form an integral part of the project 

concept and have been taken into account within the design parameters outlined in this 

Chapter
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Project Location 

 The Proposed Development is located in the North Sea, with the Aspen Array Area positioned 

approximately 84 km due east of the Peterhead coastline, as shown in Figure 3.1. As noted in 

Volume 1, Chapter 1: Introduction, the Proposed Development was awarded an Exclusivity 

Agreement with Crown Estate Scotland (CES) as part of the INTOG leasing round. It is 

anticipated that the Project will have an operational lifespan of up to 35 years. 

 The Proposed Development boundary is illustrated in Figure 3.1.
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 A baseline geophysical survey was carried out in 2024, covering both the Aspen Array Area and 

the OTC Corridor, and provided detailed geophysical and bathymetric data to inform the 

Proposed Development’s EIA and ongoing design refinement. 

 Within the Aspen Array Area, water depths range from 94.1 metres (m) (relative to Mean Sea 

Level (MSL)) in the north and deepened to the east and west, reaching a maximum depth of 

112.6 m to the east. 

 The water depth at the edge of the Array Area within the OTC Corridor is 103.4 m, with 

generally gently undulating seabed gradients. Steeper gradients were recorded on the flanks 

of sandwaves. 

 Further information on bathymetry and seabed composition within the Proposed Development 

area can be found in Volume 2, Chapter 7: Marine and Coastal Processes.
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3.4 Offshore Infrastructure 

 This section outlines the offshore infrastructure that make up the Proposed Development. It is 

noted that some design parameters have been refined between the Offshore Scoping Report 

and the Offshore EIAR as outlined in the following section. 

Refinement of Design Parameters 

 It is noted that there are a number of differences in the proposed infrastructure detailed in the 

Offshore EIAR compared to those set out in the Offshore Scoping Report, which was compiled 

based on the parameters as understood at the time. These relate specifically to the maximum 

number of WTGs and also the maximum tip height for the WTGs. The Applicant has consulted 

with potentially affected stakeholders since the publication of the Scoping Opinion on the 

potential implications of the increases in the WTG maximum tip height and the maximum 

number of WTGs to the received advice, with no stakeholders noting changes to their advice 

as a result of the change in parameters. An explanation of the changes and the rationale for 

this is set out within Volume 1, Chapter 5: Site Selection and Alternatives.
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3.5 Project Overview 

 

Figure 3.2 Indicative Project Overview 

 The Project is split into four distinct areas1, which are depicted in Figure 3.2 and outlined below: 

▪ Aspen Array Area (333 km2): This is the offshore energy generation site comprising of the 

following key infrastructure: 

▪ Up to 72 WTGs on Floating Foundations comprising of a tower section, nacelle, hub, 

three blades and associated Floating Foundations; 

▪ Foundation Anchors and Foundation Moorings for each Floating Foundation; 

▪ Up to 300 km of IACs which connect the individual WTGs to each other and then to 

the OSP(s) and Inter-link Cables connect the OSPs to each other; and 

▪ Up to three OSPs. 

▪ OTC Corridor (713 km2): This is the offshore area containing the OTCs which connect the 

Aspen Array Area to the grid connection point on the mainland of Scotland. It comprises: 

▪ All of the transmission cabling seaward of MHWS to the OSP(s) within the Aspen Array 

Area, being up to four OTCs each of up to 155 km in length. 

▪ Intertidal Area: This is the area between MHWS and Mean Low Water Springs (MLWS) 

where the OTCs transitions towards Landfall and the onshore infrastructure. The Applicant’s 

consent application for the Proposed Development is for up to MHWS. 

▪ The OTCs will cross the intertidal area via trenchless installation techniques (such as 

Horizontal Directional Drilling (HDD) or Direct Pipe), with the punch out location for 

the cables being below MLWS. 

 
1  Consent is not sought in the Offshore Section 36 Consent Application for the Onshore Transmission Cable 
Corridor and Onshore Substation. 
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▪ Onshore Transmission Cable Corridor and Onshore Substation: The Onshore Transmission 

Cable Corridor and Onshore Substation are located landward of MLWS and are therefore 

considered part of the Onshore EIAR which is being prepared and will provide a description 

of the onshore elements of the Project landward of MLWS and an assessment of the 

associated likely significant effects. Where a pathway exists for onshore elements of the 

Project to impact offshore receptors, this has been assessed in a Whole Project Assessment 

(WPA) within each Offshore EIAR chapter (see Volume 1, Chapter 6: Environmental Impact 

Assessment Methodology)). 

Proposed Development Programme  

 An indicative programme outline for the Proposed Development’s construction is provided 

below in section 3.6. The indicative date of commencement and completion and estimated 

durations of key construction milestones have been used to inform the assessment of LSE of 

the Proposed Development. Where required, consideration of specific timeframes, durations 

and order of activities is provided in the reasonable worst-case design scenario tables that are 

included in each of the technical chapters. 

 Construction for the Proposed Development is expected to take place over a period of up to 

four years, from 2028 - 2031, with pre-construction works projected to begin in approximately 

2027. In the years leading up to offshore construction, pre-construction surveys including 

geophysical investigations (e.g. multi-beam echosounder (MBES), side-scan sonar (SSS) and 

shallow sub-bottom profiler (SBP) techniques), geotechnical investigations (e.g. cone 

penetration tests and borehole), benthic ecology surveys (e.g. grab samples and/or drop down 

video), and archaeological investigations (which may comprise geophysical techniques, 

geotechnical techniques, use of magnetometers and/or use of videos or remotely operated 

vehicles (ROVs) to visually identify objects) will be carried out. Additional information regarding 

the timeline and sequence of offshore construction can be found in section 3.6 below. 

Wind Turbine Generators 

 WTGs harness wind energy and convert it into electricity. Each WTG typically includes rotor 

blades, hubs, towers, gearboxes, generators, transformers, switchgear, power electronics, and 

control systems.  

 The Proposed Development may include up to 72 WTGs. The total number installed may be 

less based on final engineering design and site-specific constraints but all turbines will fall 

within the agreed maximum design parameters. The Design Envelope has been developed to 

capture and assess the maximum envelope for physical dimensions and operational 

characteristics of the WTG model which may be selected for the Proposed Development, such 

as maximum tip height and rotor diameter. 
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 The turbine will follow a conventional three-blade, horizontal-axis configuration. Each turbine 

will feature blades attached to a central hub, forming a rotor that drives a shaft connected to 

the generator, either directly or via a gearbox. These components will be housed within a 

nacelle positioned behind the rotor and mounted on a floating platform, supported by a tower 

structure. Lighting, paint finishes, and navigation markings will comply with industry standards, 

with final specifications to be developed in consultation with statutory and relevant 

stakeholders following consent determination. 

 

Figure 3.3 WTG Overview 

 The rotor diameter will not exceed 280 m, with the highest blade tip reaching up to 310 m, and 

a minimum clearance of 22 m for the lowest blade tip. An overview of the WTG is shown in 

Figure 3.3, with the main specifications detailed in Table 3.1. Table 3.1 outlines both the 

maximum number of turbines and the maximum dimensions of the WTGs.  These figures are 

not intended to represent a single, realistic design configuration, but rather illustrate the 

largest values across a selection of turbine models that may be available following consent or 

during the construction phase of the Proposed Development.
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Table 3.1 WTG Maximum Parameters 

WTG Parameter Maximum Parameter 

Maximum Number of WTGs 72 

Maximum Blade Tip Height (above sea level) 310 m 

Maximum Hub Height (Nacelle)  170 m 

Minimum Blade Tip Clearance (above sea level) 23 m 

Maximum Rotor Diameter 280 m 

Maximum Swept Area (per WTG) 62,000 m2 

Minimum Spacing Between WTGs (centre point) 1,600 m 

 Establishing the optimal layout for the WTGs involves an iterative process aimed at maximising 

the efficient use of the wind resource while reducing environmental impacts and interference 

with other marine activities. This process must also take into account additional constraints 

such as seabed suitability, metocean conditions, foundation, mooring or anchoring 

requirements, and navigational safety considerations. 

 Figure 3.4 shows an indicative wind farm layout based on the maximum parameters of 72 

WTGs. The definitive layout will be finalised at the detailed design stage post-consent, with the 

relevant information submitted to the Marine Directorate - Licensing Operations Team (MD-

LOT) for approval. The final turbine layout will be confirmed during the detailed design phase 

following consent, in consultation with the appropriate stakeholders. The arrangement will 

include at least one alignment to accommodate Search and Rescue (SAR) helicopter operations, 

as per guidance from the Maritime and Coastguard Agency (2021).
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 To enhance performance, increase efficiency, and reduce wear on components, various 

consumables may be required for the operation of the WTGs. These could include: 

▪ Grease; 

▪ Synthetic, hydraulic, and gear oils; 

▪ Lubricants; 

▪ Nitrogen; 

▪ Water/glycerol mixture; 

▪ Transformer silicon or ester oil; 

▪ Diesel fuel; 

▪ Sulphur hexafluoride (SF6); 

▪ Glycol or other coolants; 

 The exact quantities needed will depend on the specific make and model of the WTGs, which 

has yet to be determined. Indicative values are presented in the relevant chapters of the 

Offshore EIAR to support a precautionary approach in the assessment. 

 Further information on WTG construction methods is provided in section 3.6. 

Tidal Datum Considerations for Floating Wind Turbine Generators 

 As the proposed WTGs will be installed on Floating Foundations, their vertical position relative 

to fixed tidal datums such as Mean Sea Level (MSL), Highest Astronomical Tide (HAT) or Lowest 

Astronomical Tide (LAT) will vary over time in accordance with the tidal cycle at the site. Unlike 

fixed-bottom structures, floating WTGs maintain a consistent air gap, the minimum clearance 

between the lowest blade tip and the sea surface, regardless of the tidal state. For the Proposed 

Development, a minimum blade tip clearance of 23 m will be maintained under all tidal 

conditions due to the buoyancy of the Floating Foundations. 

 However, this means that parameters such as maximum blade tip height and hub height are 

not static when referenced to fixed tidal datums. For example, the maximum blade tip height 

will approach the stated 310 m above sea level at high tide (relative to HAT), but this value will 

reduce at low tide. To accommodate this, all height parameters are to be interpreted as relative 

to instantaneous sea level, with the relevant worst-case design scenarios presented within each 

aspect chapter. This approach reflects the inherent mobility of floating platforms and ensures 

accurate interpretation of the WTG envelope across a range of environmental and operational 

conditions. 
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Floating Foundations 

 The WTGs will be supported by steel semi-submersible Floating Foundations (as shown in 

Figure 3.5), held in place using associated mooring and anchoring systems to ensure station-

keeping. The Design Envelope for the Proposed Development includes a triangular foundation 

topology, with maximum dimensions of 125 m by 110 m by 40 m. The structure extends 20 m 

above the waterline, and the vertical columns have a diameter of 16 m. The final foundation 

type will be selected post-consent as part of the detailed engineering and optimisation process 

for the Proposed Development. 

 

Figure 3.5 Floating Foundation Topologies Overview 

 A range of technical features are under consideration for the Floating Foundations, including 

active ballasting systems to maintain balance and monitoring systems to ensure the structure 

remains within its expected excursion limits. 

 Typical components may also include boat landings, access ladders or equivalent means of 

entry, davit cranes, wave monitoring instruments, and Closed-circuit Television (CCTV) to 

support safe operations and oversight. 

 The Floating Foundations will be constructed from steel, with specific design details to be 

refined through ongoing engineering development. 
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 Corrosion protection will be achieved using either sacrificial anodes or an Impressed Current 

Cathodic Protection (ICCP) system, in combination with protective coatings. 

 Marine lighting, paint colour, and navigational markings will follow established best practice, 

with a detailed implementation approach to be developed post-consent in consultation with 

the relevant statutory stakeholders. The visible parts of the foundations above the waterline 

are expected to be painted yellow in line with MGN654, though final details will be set out in 

the Lighting and Marking Plan for the Proposed Development (see Volume 4, Appendix 10: 

Outline Lighting and Marking Plan of the Offshore EIAR). 

 

Figure 3.6 Floating Foundation 

 A Floating Foundation diagram is outlined in Figure 3.6 above and key parameters of the 

floating foundation are presented in Table 3.2 below. Details of the construction methods for 

the Floating Foundations are provided in section 3.6 below. 

Table 3.2 Floating Foundations Maximum Parameters 

Floating Foundation Parameter Maximum Parameter 

Number of Floating Foundations 72 

Elevation Above Water  20 m 

Maximum Floater Dimensions 125 m x 110 m x 40 m 

Maximum Horizontal Face Length 125 m 

Diameter of Vertical Columns 16 m 

Access Points 2 

Electrical Cable Access 2 x I-tubes 

Maximum Mooring Points 6 
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Foundation Mooring and Anchoring 

 The Floating Foundations will be secured to the seabed using multiple mooring lines connected 

to anchors. These systems are essential for maintaining the structure’s stability within a 

designated excursion radius - up to approximately 120 m from the turbine’s central position - 

allowing natural movement while keeping the foundation in place. To support safe operation 

and long-term performance, the mooring and anchoring arrangements may be monitored 

across a selection of turbines within the Aspen Array Area to ensure position and structural 

integrity are maintained. An indicative Floating Foundation with mooring and anchoring is 

depicted in Figure 3.7 and Figure 3.8.  

 

Figure 3.7 Indicative Foundation and Mooring System Overview
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Figure 3.8 Foundation and Mooring System Options (Taut, Semi-taut, and Catenary) 

 Various mooring configurations are under consideration for the Proposed Development, 

including taut, semi-taut, and catenary systems which are depicted in Figure 3.9. These options 

differ in layout and mechanical behaviour but generally involve synthetic and/or chain lines, 

often with buoyancy or clump weight elements, depending on the configuration. Each turbine 

is expected to be held by six mooring lines, with maximum line lengths up to 1200 m. These will 

be connected to driven pile or suction anchors, selected based on seabed conditions at each 

location. Scour protection may be applied where required. 
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Figure 3.9 Mooring Configurations Overview 

 Key parameters for mooring each floating Foundation are presented in Table 3.3. Details of 

construction methods for the moorings are provided in section 3.6 below. 

Table 3.3 Mooring Maximum Parameters 

Mooring Parameters 
Maximum Parameters 

Taut Mooring Semi-taut Mooring Catenary Mooring 

Mooring Material and 
Components 

Synthetic and chain, 
buoyancy elements 

Synthetic and chain, 
buoyancy elements 

Chain, clump weights 

Maximum Number of 
Mooring Lines per Floating 
Foundation 

6 6 6 

Maximum Total Number of 
Mooring Lines (72 Floating 
Foundations) 

432 432 432 

Maximum Mooring Lines 
Length 

1050 m 1150 m 1200 m 

Maximum Mooring Lines 
Radius 

1100 m 1200 m 1200 m 

Scour Protection Yes Yes Yes 

 The mooring system may utilise a range of line materials, including chain, wire, synthetic rope, 

and potentially new materials currently in development for offshore wind applications. Each 

mooring line is also expected to include several ancillary components, which may consist of 

clump weights (to improve stability through enhanced restoring forces); buoys or buoyancy 

modules; connectors and terminals for hook-up and disconnection; load reduction devices; as 

well as line tensioners and protective bushes. The requirement for, and specification of, these 

components will depend on the floating foundation type and the specific metocean conditions 

at the site, which will be defined through further engineering refinement. 
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 Each mooring line will be secured to an anchor on the seabed. In some instances, multiple lines 

may be connected to a single anchor, reducing the overall number of anchors needed 

minimising environmental impact. Under some scenarios, it is planned that a honeycomb 

pattern for the WTGs will be established, which will enable the use of shared anchoring; this 

ultimately results in the average number of piles required for a 6 mooring line scenario reducing 

to 4.5 per WTG, with this being considered the maximum number of piles required for the 

project design. The mooring and anchoring within the Proposed Development’s worst-case 

design scenario provides the flexibility to determine the optimal configuration. 

 The types of anchors under consideration are driven pile anchors and suction anchors as shown 

in Figure 3.10. The choice of anchor type for the Proposed Development will largely be 

informed by seabed conditions across the Aspen Array Area, and a combination of anchor 

solutions may be used if ground conditions vary significantly across the site. 

 

Figure 3.10 Anchoring Types Overview 

 An overview of key parameters for anchoring is presented in Table 3.4. Details of construction 

methods for the anchors are provided in section 3.6 below.
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Table 3.4 Anchoring Maximum Parameters Overview 

Anchor Parameter 
Maximum Parameter 

Driven Piled Anchor Suction Anchor 

Maximum Number of Anchors per 
Mooring Line 

1 1 

Maximum Number of Anchors per 
WTG 

6 3 

Maximum Number of Anchors in 
Total 

324 216 

Maximum Anchor Seabed 
Footprint 

5,184 m2 38,232 m2 

Maximum Anchor Penetration 
Depth 

50 m 40 m 

 Piled anchors may be used to anchor the Floating Foundations and the specific parameters are 

shown in Table 3.5. Further details on construction of piled anchors are provided in section 3.6 

below.
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Table 3.5 Piled Anchors Maximum Parameters 

Piled Anchor Parameters Maximum Parameter 

Maximum Pile Diameter 4.5 m 

Maximum Pile Penetration Depth 50 m 

Maximum Number of Piles per Mooring Line 1 

Maximum Number of Piles for 72 Floating Foundations 324 

Maximum Seabed Footprint per Pile 15.9 m2 

Maximum Seabed Footprint for 324 Piles 5,184 m2 

 Suction anchors may be used to anchor the floating foundations, and the specific parameters 

are shown in Table 3.6. 

Table 3.6 Suction Anchor Maximum Parameters 

Suction Anchor Parameters Maximum Parameter 

Maximum Diameter 
Configuration 

Maximum Outside Diameter 15 m 

Corresponding Penetration for Max Diameter 15 m  

Maximum Penetration 
Configuration 

Outside Diameter corresponding to Max 
Penetration  

5 m 

Maximum Penetration 40 m  

Maximum Number of Suction Anchors per Floating Foundation 3 

Maximum Number of Suction Anchors for 72 Floating Foundations 216 

Maximum Seabed Footprint per Suction Anchor 177 m2 

Maximum Seabed Footprint for 216 Suction Anchors 38,232 m2 

Scour Protection for Anchors 

 The floating foundation anchors may be at risk of seabed erosion and ‘scour hole’ formation 

due to natural hydrodynamic and sedimentary processes. The development of scour holes is 

influenced by the shape of the anchor structure, seabed sedimentology and site-specific 

metocean conditions such as currents. Due to the depth of the site, wave action will be result 

in seabed sediment movement and as such, the likelihood of scour occurring, and thus the 

need for scour protection, is lessened, albeit not completely removed, compared to shallower 

sites. Scour protection may be employed to mitigate scour around foundations. There are 

several commonly used scour protection types, including: 

▪ Rock placement and rock bags: either layers of graded stones placed on and/or around 

structures to inhibit erosion or rock filled mesh fibre bags which adopt the shape of the 

seabed/structure as they are lowered on to it; 

▪ Concrete mattresses: several metres wide and long, cast of articulated concrete blocks 

which are linked by a polypropylene rope lattice which are placed on and/or around the 

structures to stabilise the seabed and inhibit erosion; 
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▪ Frond mattresses: mats composed of continuous lines of overlapping buoyant fronds that 

create a drag barrier which prevents sediment in their vicinity being transported away. The 

frond lines are secured to a mesh base that is itself secured to the seabed by a weighted 

perimeter or anchors pre-attached to the mesh base. 

 Depending upon the prevailing soil conditions at the Aspen Array Area and the anchor type, 

scour protection may be required to prevent erosion of the seabed sediments around the 

anchor location. Piled anchors, suction anchors and micro piles may require scour protection 

depending on the final design, which will take into account the detailed geophysical and 

geotechnical seabed conditions. An overview of the maximum parameters for anchor scour 

protection is presented in Table 3.7. 

Table 3.7 Anchor Scour Protection Maximum Parameters Overview 

Anchor Scour Protection Parameter Maximum Parameter 

Anchor Scour Protection Materials Rock placement, rock bags, concrete 
mattresses, frond mattresses 

Maximum Scour Protection Footprint per Anchor 600 m2 

Maximum Total Scour Protection Footprint (72 WTGs, 
324 anchors) 

194,400 m2 

Maximum Scour Protection Height 1 m  

Maximum Total Scour Protection Volume (72 WTGs) 194,400 m3 

Inter-array Cables 

 The IACs connect individual WTGs to one another and to the OSP(s), typically arranged in 

‘strings’ - small groups of WTGs linked together via a series of IACs. These cables transmit the 

electricity generated by the WTGs to the OSP(s). The configuration of these strings is closely 

tied to the final layout of the turbines and will be confirmed during the detailed design phase 

following consent. Each IAC consists of conductors, insulation, filler, armouring, and outer 

sheaths; an example cross-section is shown in Figure 3.11. 
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Figure 3.11 Example IAC Cross Section 

 As the WTGs will use Floating Foundations, the sections of the IACs within the water column 

must be ‘dynamic’ - designed to accommodate the movement of the floating structure. Once 

the cables reach the seabed, they become ‘static’ and perform similarly to IACs used in fixed-

bottom offshore wind developments. Dynamic cables are typically installed in either a ‘lazy 

wave’ or ‘tethered wave’ configuration. The tethered wave setup is similar to the lazy wave but 

incorporates a tether clamp system and clump weight anchor at the seabed to help restrict 

cable movement at the touchdown point. Figure 3.12 provides an overview of dynamic IACs 

configurations. To help reduce fatigue on the cables, bend stiffeners may be used - particularly 

at the cable’s exit point from the Floating Foundation and at the tether clamp. Buoyancy 

modules may also be added along the ‘lazy wave’ section to support the cable’s weight.
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Figure 3.12 Example Dynamic IAC Arrangement 
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 Beyond the touchdown point on the seabed, the IACs will be buried. A detailed depth of 

lowering study will be undertaken to support the Cable Burial Risk Assessment (CBRA), which 

will form part of the Cable Plan, for the Proposed Development, in line with applicable 

legislation and industry best practice (e.g. Carbon Trust, 2015). The CBRA will determine the 

burial depths required to reduce snagging risks, taking into account technical, environmental, 

and social factors such as cable specifications, seabed conditions, and interactions with fishing 

and shipping activities. If the target burial depth cannot be achieved during installation, 

additional protection measures will be implemented; further information is provided in the 

Cable Protection section below. 

 Maximum design parameters for the IACs and Interlink Cables are outlined in Table 3.8. Further 

detail on cable construction, seabed preparation, and burial techniques is provided in section 

3.6 below. 

Table 3.8 IACs and Inter-link Cables Maximum Parameters 

Parameter Maximum Parameter 

Maximum Voltage 72.5 kV 

Maximum Total Length 300 km 

Length of IACs in the Water Column per WTG 500 m 

Maximum Total Length of IACs in the Water Column 36,000 m 

Length of IACs on Seabed per WTG 2.5 km 

Maximum Length of IACs on Seabed (including lengths 
to OSPs and interlinks) 

264 km 

Maximum Outside Cable Diameter 220 mm 

Maximum Cable Trench Width 3 m 

Minimum Target Cable Burial Depth 0.6 m 

Maximum Target Cable Burial Depth 2 m  

Maximum Seabed Footprint for Installation Tool 20 m 

Maximum Seabed Disturbance Area (cable installation, 
plough) 

5,280,000 m2 

Maximum Seabed Disturbance Volume (cable 
installation, jetting) 

475,200 m3 

Cable Burial Techniques Mass flow excavation, jetting, trenching 
(pre- and post-lay burial options) 

Potential Seabed Preparation Methods 
Boulder clearance, pre-lay grapnel run 
(PLGR) 

Maximum Seabed Footprint for Seabed Preparation 
Tools  

20 m 

Maximum Seabed Disturbance Area (Seabed 
Preparation) 

1,500,000 m2 

Maximum Total Seabed Footprint for Clump Weight 
Anchors (for tethered wave configuration) 

10,800 m2 
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Fixed Foundation Offshore Substation Platform(s) 

 The OSP(s) serve as the point where the electricity transmitted by the IACs is collected, 

converted to a higher voltage via power transformers, and then transmitted to shore through 

the OTCs. The design of the OSP(s) will be influenced by the type of electrical current used in 

the OTC system. For the Proposed Development, High Voltage Alternating Current (HVAC) has 

been selected. While the design envelope allows for up to three OSPs, it is possible that only 

one may be required depending on the final configuration. 

 It is expected that the OSP(s) will operate without permanent staffing. Reactive power 

compensation equipment will be installed on the platform(s). The OSP(s) are intended to be 

positioned centrally within the Aspen Array Area to help reduce electrical losses along the IAC 

network. 

 The OSP(s) will be constructed as above-sea platforms supported by fixed foundations. The 

foundation types of the OSP(s) will be a fixed jacket structure with pin piles. This is illustrated 

in Figure 3.13. 

 

Figure 3.13 Indicative OSP Foundation and Topside 

 The OSP topside and OSP foundation parameters are presented in Table 3.9 and Table 3.10, 

shown respectively below. Details of OSP construction are provided in section 3.6. 
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Table 3.9 OSP Topside Maximum Parameters 

OSP Topside Parameter Maximum Parameter 

Maximum Number of OSP Topsides 3 

Type of Platform HVAC 

Maximum Topside Length 50 m 

Maximum Topside Width 40 m 

Maximum Topside Thickness 20 m 

Maximum Topside Height Above LAT (excluding 
crane antennas / helideck) 

50 m 

Maximum Topside Height Above LAT (including 
crane antennas, helideck and lighting 
protection) 

80 m 

Maximum Topside Weight 3,000 t 

 

Table 3.10 OSP Fixed Foundation Maximum Parameters 

OSP Fixed Foundation Parameter Maximum Parameter 

Maximum Number of OSP Foundations 3 

Maximum Jacket Footprint at and Above Sea 
Surface 

60 m x 75 m 

Maximum Jacket Seabed Footprint 60 m x 75 m  

Maximum Number of Jacket Legs per OSP 
Foundation 

4 

Maximum Number of Piles per Leg 2 

Maximum Number of Piles per OSP Foundation 8 

Maximum Total Number of Piles for OSP(s) 24 

Maximum Pile Diameter 3 m 

Maximum Pile Penetration 60 m 

Maximum Seabed Preparation Area per OSP 18,000 m2 

Scour Protection for OSP Foundations 

 Fixed-bottom foundation structures for the OSP(s) may be vulnerable to seabed erosion and 

the formation of ‘scour holes’, depending on seabed conditions and current speed. As for the 

WTG anchors above, due to the depth of the site, the likelihood of scour occurring, and 

consequently the need for scour protection, is limited. However, scour protection may be 

applied around the base of the foundations to reduce erosion. Further detail on how scour 

holes form and the types of scour protection available is provided in the Scour Protection for 

Anchors section above; the same protection measures will be used for the OSP foundations. 
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 The final approach to scour protection will be determined once the foundation design has been 

finalised, taking into account various factors such as geotechnical conditions, metocean data, 

water depth, foundation type, maintenance considerations, and overall cost. The worst-case 

design scenario for scour protection associated with piled jackets are provided in Table 3.11. 

Table 3.11 OSP Scour Protection Maximum Parameters 

OSP Scour Protection Parameter Maximum Parameter 

Scour Protection Type Rock, Rock Bags, Concrete Mattresses, Frond 
Mattresses 

Maximum Scour Protection Footprint per OSP 3,200 m2 

Maximum Scour Protection Height 3 m 

Maximum Scour Protection Volume per OSP 9,600 m3 

Maximum Total Scour Protection Volume for 3 
OSPs 

28,000 m3 

Inter-link Cables 

 If the Project requires more than one OSP, an Inter-link Cable may be used to transfer power 

between the OSPs, which helps to provide redundancy in the electrical transmission system. 

The cable parameters for the inter-link cables are included within the total values for the IACs 

set out in Table 3.8 above. 

Offshore Transmission Cables 

 The OTCs will transmit electricity from the OSP(s) to Landfall, where they will connect via 

transition joints to the Onshore Transmission Cables, ultimately linking to the onshore 

substation and the national grid. The Proposed Development includes up to four OTCs, with a 

combined maximum length of 620 km. The system will use HVAC, and the final cable design will 

have implications for the design of the OSP(s). 

 A detailed depth of lowering assessment will be carried out to inform the CBRA for the OTCs. 

This will be conducted in line with relevant legislation and industry guidance (e.g. Carbon Trust, 

2015). The CBRA will determine the appropriate burial depths needed to reduce snagging risks, 

based on a range of factors including cable characteristics, seabed conditions, and local marine 

activities such as fishing and shipping. If target burial depths cannot be achieved during 

installation, additional protection measures will be applied. Further information is provided in 

the Cable Protection section below. 

 Although the OTC Corridor has been identified, the precise routing of the cables within the OTC 

Corridor will be confirmed during the final design phase. This will be informed by further 

geophysical and geotechnical surveys, which will also help determine whether any additional 

cable protection is required. A degree of flexibility in burial depth, routing, and protection will 

be maintained to account for physical constraints, technological advances, and economic 

considerations during detailed design. 

 The design envelope parameters for the OTCs are outlined in Table 3.12. Further information 

on cable construction, seabed preparation, and burial techniques is provided in section 3.6 

below.
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Table 3.12 OTC Maximum Parameters 

OTC Parameter Maximum Parameter 

Maximum Number of OTCs 4 

Type of Cable HVAC 

Maximum System Voltage 220 - 275 kV 

Total Length of OTC Corridor 145 km 

Total Width of OTC Corridor  4 km 

Maximum Cable Length per Cable 155 km 

Maximum Total Length of 4 OTCs 620 km 

Maximum Individual Cable Diameter 350 mm 

Maximum Cable Trench Width per OTC 3 m 

Maximum Cable Trench Depth per OTC 5 m 

Maximum Target Cable Burial Depth 3 m 

Average Maximum Cable Trench Depth 2 m 

Maximum Seabed Footprint for Installation Tool 20 m 

Maximum Seabed Disturbance Area (cable 
installation, plough) 

12,400,000 m2 

Maximum Seabed Disturbance Volume (cable 
installation, jetting) 

1,044,000 m3 

Cable Burial Techniques Jetting, trenching (pre- and post-lay burial 
options) 

Potential Seabed Preparation Methods Mass flow excavation, TSHD, boulder plough, 
PLGR 

Maximum Seabed Footprint for Seabed 
Preparation Tools  

30 m 

Maximum Seabed Disturbance Area (Seabed 
Preparation) 

4,650,000 m2 

Maximum Seabed Disturbance Volume (Seabed 
Preparation) 

9,300,000 m3 

Offshore Transmission Cable Jointing 

 Due to limitations in the length of cable that installation vessels can carry in a single load-out, 

the OTCs will need to be jointed during construction. Joints are anticipated approximately every 

50 km, meaning up to three joints per cable may be required, resulting in a maximum of 12 

joints across all four cables. The joints will be buried or otherwise protected in the same manner 

as the rest of the cable. Further detail on cable protection is provided below, and burial 

methods are discussed in section 3.6 below. 
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Offshore Transmission Cable Crossings 

 Where the OTCs cross existing seabed infrastructure, such as other cables or pipelines, specific 

crossing design will be developed and agreed in advance with the relevant asset owner through 

a cable crossing agreement. 

 Several existing and planned assets are located within the OTC Corridor, mainly comprising 

O&G pipelines and subsea cables. The design and installation method for crossing these will be 

agreed with the relevant asset owners. It is likely that a rock berm or similar separation layer 

will be laid over the existing asset prior to transmission cable installation (a pre-lay berm), with 

the cable then laid across it, typically at or near a 90-degree angle, before being covered with 

a post-lay berm to secure and protect it. Maximum parameters for cable crossings are provided 

in Table 3.13. 

Table 3.13 Cable Crossing Maximum Parameters for OTCs 

OTCs: Cable Crossing Parameter Maximum Parameter 

Maximum Number of Cable Crossings (per 
cable) 

10 

Maximum Seabed Footprint per Crossing 500 m2 

Maximum Total Seabed Footprint (per cable) 5,000 m2 

Maximum Total Seabed Footprint (for all four 
cables) 

20,000 m2 

Cable Crossing Height 5 m 

Offshore Transmission Cable Landfall 

 The Landfall is the point at which the OTCs transition to the onshore cables, passing through 

the Intertidal Area to reach the Transition Joint Bay(s), as illustrated in Figure 3.14. 

 

Figure 3.14 Indicative Landfall Overview 
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 Works occurring landward of MLWS will be described in a separate Onshore EIAR, which will 

include a full description of onshore infrastructure located landward beyond MLWS and assess 

any likely significant effects. However, Aspen onshore works are also considered in the topic-

specific Cumulative Effects Assessments (CEAs) within the Offshore EIAR where applicable. 

 It is proposed that trenchless technology, such as HDD, be used to install the cables through 

the Intertidal Area. HDD involves drilling a pathway underground from an onshore entry point 

(also known as an entry pit,) typically approximate to the location of the Transition Joint Bay, 

to an exit point which for the Proposed Development will be below MLWS, allowing the cable 

to be installed without the need for open trenching and avoiding interaction with surface 

features. The HDD drill rig would be located onshore, landward of MHWS. Further information 

on the HDD construction methodology is included in section 3.6. 

 Maximum design parameters for the OTC Landfall area (seaward of MHWS) are provided in 

Table 3.14. 

Table 3.14 OTC Landfall Maximum Parameters (Seaward of MHWS) 

OTC Landfall Parameter Maximum Parameter 

Maximum Number of Exit Pits 4 

Length and Width of the Exit Pits 20 m x 20 m 

Depth of Exit Pits  5 m 

Maximum Number of Trenchless Cable Ducts 4 

Maximum Diameter of Cable Ducts 1,524 mm 

Maximum Length of Cable Ducts 1,600 m 

Cable Protection 

 Additional cable protection may be required for the IACs, Inter-link Cables and OTCs where the 

target burial depth cannot be achieved. This additional protection serves to compensate for 

any shortfall in burial depth, ensuring the integrity of the asset and mitigating the risks 

identified in the CBRA. 

 Based on the baseline geophysical survey undertaken in 2024 across the Aspen Array Area and 

the OTC Corridor, it is currently estimated that up to 25% of the total length of the IACs, Inter-

link Cables and OTCs may require protective measures. This estimate will be refined as the 

design progresses and further geotechnical information becomes available along the proposed 

cable routes. 

 The materials typically used for cable protection are similar to those used for scour protection. 

These include rock placement, rock bags, concrete mattresses, and frond mattresses, described 

in further detail in the Scour Protection for Anchors section. Where cables exit the foundation 

structures, or at the seabed touchdown points for IACs and Inter-link Cables, polyurethane or 

polyethylene sleeving may also be applied, either on its own or in combination with other 

protection methods. 
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 The maximum design parameters for cable protection for the IACs, Inter-link Cables and OTCs 

are outlined in Table 3-21. These figures also account for any protection required at IACs and 

Inter-link Cables touchdown points and around the OSP foundation(s) where the OTCs are 

routed. Details of installation methods for cable protection are provided in section 3.6. 

Table 3.15 Cable Protection Maximum Parameters 

Parameter Maximum Value 

IACs and Inter-link Cables OTCs 

Maximum Percentage of Cable 
Length Requiring Protection 

25% 25% 

Maximum Length of Cable 
Requiring Protection 

75 km 155 km 

Maximum Cable Protection Height 2 m 2 m 

Maximum Cable Protection Width 3 m 3 m 

Maximum Cable Protection Area 225,000 m2 465,000 m2 

Maximum Cable Protection Volume 450,000 m3 930,000 m3 

Cable Protection Materials Rock Placement, Concrete Mattresses, Rock/Grout Bags, 
Frond Mattresses 
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3.6 Construction 

 The offshore construction phase is anticipated to span approximately four years, typically based 

on 24/7 operations when weather conditions permit. Construction activities are expected to 

continue throughout the year, however peak working periods will be Q2 and Q3, reflective of 

the best weather conditions offshore. Prior to construction, a number of surveys will be carried 

out within the Aspen Array Area and OTC Corridor, including geophysical and geotechnical 

investigations to gain a clearer understanding of seabed and subsurface conditions. Depending 

on the findings, additional work such as boulder removal or Unexploded Ordnance (UXO) 

clearance may be required. Throughout construction, appropriate lighting, navigational 

markers, and other safety measures will be put in place in coordination with relevant 

authorities, and guard vessels will be present as needed. Helicopters may also be used for crew 

transfers to vessels or offshore structures, as set out in Construction Vessels and Helicopters. 

An indicative programme for the offshore construction phase is shown in Figure 3.15. 

 

Figure 3.15 Indicative Outline Offshore Construction Phase Programme 

Site Preparation Activities 

 Prior to the four-year offshore construction phase, a series of pre-construction geophysical and 

geotechnical surveys will be carried out to improve understanding of the site and seabed 

conditions. Each of these survey campaigns is expected to last approximately six months and 

will likely be undertaken one years ahead of construction, following award of consent. 

Following the completion of these pre-construction surveys, a range of site preparation 

activities may be undertaken. These could include the clearance of UXO, boulder removal, and 

Pre-Lay Grapnel-Runs (PLGRs) along proposed cable routes. Dredging and disposal may be 

required along the OTC Corridor where sandwaves are present. It is anticipated that no more 

that 25% of the total OTC Corridor will be subject to dredging which will produce no more than 

9,300,000 m3 (Table 3.12; Volume 1, Chapter 7: Marine and Coastal Processes). No dredging is 

anticipated within the Aspen Array Area. 

 As illustrated in the indicative outline of the offshore construction phase programme (Figure 

3.15), site preparation activities are generally expected to take place in advance of the main 

construction works. However, depending on the most efficient overall programme, it is possible 

that certain preparatory works, such as PLGRs, may continue in parallel with the construction 

phase, as required. 

 A summary of anticipated site preparation activities is provided below. 
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Pre-Construction Surveys 

 The geophysical and geotechnical surveys conducted in advance of construction will provide 

detailed information regarding: 

▪ The morphology and condition of the seabed, as well as underlying soil properties; 

▪ The presence or absence of potential obstructions or hazards; and 

▪ Inputs for detailed engineering and design development. 

 These surveys will be undertaken across both the Aspen Array Area and the OTC Corridor, with 

each survey campaign expected to last approximately six months. Geophysical techniques will 

include, but are not limited to, Side Scan Sonar (SSS), Sub-bottom Profiler (SBP), Multi-beam 

Echo Sounder (MBES), Single-beam Echo Sounder (SBES), high-density magnetometer surveys, 

and Ultra High Resolution Seismic (UHRS). Geotechnical investigations will include boreholes, 

Cone Penetration Tests (CPTs), and vibrocore sampling. 

 Geotechnical activities will be focused on key locations within the footprints of the Aspen Array 

Area and the OTC Corridor. 

 Geophysical survey activities will support the identification of UXO, mapping of boulders and 

seabed features, detailed bathymetric profiling, and subsurface characterisation. These will be 

carried out across the full extent of the Aspen Array Area and OTC Corridor using multi-sensor 

towed arrays and sonar systems. 

Clearance of Unexploded Ordnance 

 There remains a potential to encounter unexploded ordnance originating from the First or 

Second World Wars during the construction and installation of offshore infrastructure. Where 

such items overlap with proposed infrastructure locations or vessel operations, they present a 

significant health and safety risk. As such, they must be identified, assessed, and, where 

necessary, cleared in a controlled manner. 

 A comprehensive UXO survey will be undertaken as part of the pre-construction survey 

programme (see above). This will inform the maximum potential for both direct and indirect 

impacts by determining the size, quantity, and appropriate clearance methods for UXO items 

identified within the project area. 

 A range of methodologies is being considered for the avoidance and clearance of UXO, which 

may include: 

▪ Leaving the UXO in place where it does not pose a risk; 

▪ Micro-siting to reroute infrastructure around identified UXO; 

▪ Relocating UXO to a safer area to avoid detonation; 

▪ Applying a low-order disposal technique (e.g. deflagration); and 

▪ High-order detonation, used only as a last resort and accompanied by appropriate 

mitigation measures. 
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 In circumstances where avoidance or relocation is not viable, the preferred clearance method 

will be the use of low-order techniques such as deflagration. It is assumed that a single donor 

charge of up to 0.25 kg Net Explosive Quantity (NEQ) will be used per clearance operation. Due 

to the high-resolution survey data required for effective UXO identification, these activities can 

only take place once the detailed design has finalised the infrastructure layout within the Aspen 

Array Area and OTC Corridor. 

 While indicative UXO clearance activities have been assessed within this Offshore EIAR for 

illustrative purposes where applicable, any UXO clearance works that may be required post-

design will be subject to a separate marine licensing process. 

Boulder Clearance 

 Boulder clearance is a common requirement during offshore wind farm site preparation. The 

extent of this activity will be determined based on the findings of the pre-construction 

geophysical and geotechnical surveys. For the purposes of the Proposed Development, a 

boulder is defined as any object with a diameter or length exceeding 200 mm. It is anticipated 

that boulder clearance operations will be conducted using a Dynamic Positioning (DP) vessel, 

which maintains its position and heading through an automated computer-controlled system, 

rather than anchoring. 

 Boulder clearance may be necessary within the Aspen Array Area, along the IAC routes, and 

throughout the OTC Corridor. This activity is crucial for enabling effective cable installation by 

reducing the risk of shallow burial, which may otherwise require additional cable burial or 

protection measures. Additionally, boulder clearance may be required near the OSP 

foundation(s), and at mooring and anchor points for Floating Foundations, in order to prevent 

potential damage to infrastructure during installation. 

 The expected approach for boulder clearance within both the Aspen Array Area and OTC 

Corridor is the use of a boulder grab, with displaced boulders to be relocated to a designated 

area within the site boundary. This method is generally considered the most efficient for areas 

with low to medium boulder density. In regions where boulders are more densely distributed, 

the use of a plough may be considered along cable routes, potentially in conjunction with 

trenching operations, to reduce overall seabed disturbance. The most suitable clearance 

technique will be determined following analysis of data from the pre-construction surveys, 

taking into account the size, density, and spatial distribution of boulders. It is anticipated that 

a combination of methods may be employed across the Proposed Development, as 

appropriate. An illustration of a typical boulder grab tool is provided in Figure 3.16. 
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Figure 3.16 Example of a Boulder Grab Tool 

 Details of estimated disturbance widths, areas, and volumes are presented in Table 3.8 for IACs,  

and Inter-link Cables and Table 3.12 for the OTCs. 

Pre-Lay Grapnel Runs 

 PLGR are anticipated to be carried out as part of seabed preparation in advance of cable 

installation. This process is necessary to ensure the seabed is free from debris and will be 

applied along the routes of the  IACs, Inter-link Cables and the OTCs. PLGR is typically 

undertaken shortly before the cable laying process begins, thereby reducing the likelihood of 

debris reaccumulating on the seabed prior to installation. These operations will be conducted 

using Construction Support Vessels (CSVs) or Light Construction Vessels (LCVs), although they 

may alternatively be completed by the cable installation vessels themselves. 

 Estimated seabed disturbance widths, areas, and volumes resulting from PLGR activities are 

captured within the footprint for cable installation as detailed in Table 3.8 for IACS and Inter-

link Cables and Table 3.12 for the OTCs.  



 

 

ASPEN OFFSHORE WIND FARM 

Revision: 01 
50 of 77 

 

Vessels Required for Site Preparation 

 The site preparation phase is expected to require the use of Survey Vessels, Construction 

Vessels (CVs), and LCVs. A summary of the anticipated vessel types and their roles is provided 

in Table 3.16. Further detail regarding total vessel numbers, including the expected number of 

vessels operating on site concurrently, is included in the Construction Vessels and Helicopters 

section of this Chapter. 

Table 3.16 Site Preparation Vessels 

Vessel Type Maximum Number of 
Vessels on Site at Any One 
Time 

Maximum Total Return 
Trips (all vessel) 

Survey Vessels 6 168 

Light Construction Vessels (UXO 
Clearance / Boulder Picking / PLGR) 

4 48 

Floating Foundations and WTG Construction 

 Within the Aspen Array Area, the construction of the WTGs and Floating Foundations, along 

with their moorings and anchors is expected to follow the below process: 

▪ Anchor and mooring installation (offshore); 

▪ Floating foundation assembly (at a port facility); 

▪ WTG component marshalling and integration onto Floating Foundations (at a port facility); 

and 

▪ Tow-out of the integrated WTG and Floating Foundation to the Aspen Array Area, then 

hook-up to the pre-laid mooring and anchor system (offshore). 

Anchor and Mooring Installation 

 The installation of anchors and mooring systems is expected to begin approximately one year 

in advance of the deployment of Floating Foundations and WTGs, in line with a 'pre-lay' 

installation strategy. This approach allows foundation and turbine installation to proceed 

during more favourable weather windows and contributes to a more efficient overall 

construction schedule by reducing the number of vessels required on site simultaneously. As 

such, anchor and mooring components may be in place well in advance of being connected to 

the Floating Foundations and WTGs. Alternatively, a ‘just-in-time’ approach may be employed, 

in which anchors and moorings are installed in coordination with the deployment of the 

foundations and turbines. 
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 Anchors will be transported to the Aspen Array Area aboard installation vessels and are typically 

deployed using onboard cranes, with the vessel maintaining position through DP systems. 

Mooring chains are generally stored in chain lockers, while any synthetic ropes or wire 

components are held on reels on the vessel’s deck. Deployment of the mooring lines is carried 

out using the vessel’s chain handling systems, cranes, and winches, with support from Remotely 

Operated Vehicles (ROVs). Anchor and mooring installation is expected to be undertaken using 

a combination of Anchor Handling Construction Vessels (AHCVs), Anchor Handling Tugs (AHTs), 

and Construction Vessels (CVs). 

 As outlined in the Site Preparation Activities section, UXO and boulder clearance may be 

necessary at proposed anchor and mooring locations. Where mooring lines are designed to 

rest on the seabed, additional debris removal may be required. This could involve similar 

techniques to those used for boulder clearance in the case of larger debris, or methods akin to 

PLGR where smaller debris is present. 

 Where required, scour protection will be installed following the placement of the anchor and 

mooring systems. The method of installation will depend on the type of scour protection 

selected and may involve either Flexible Fall Pipe Vessels (FFPVs) or Construction Vessels (CVs). 

Additional information is provided in the Scour and Cable Protection Construction section of 

this Chapter. 

Piled Anchors 

 Piled anchors are expected to be installed by driving them into the seabed to the required 

depth using a hydraulic hammer, which is deployed from the crane of the installation vessel. A 

soft-start procedure lasting approximately 30 minutes will be implemented prior to achieving 

full hammer energy. The maximum hammer energy is anticipated to be up to 2,400 kJ, which 

would be necessary only in areas with particularly stiff soil conditions that require higher energy 

for pile penetration. A single piling vessel will be used for the anchors. 

 Once geotechnical investigations are complete, a detailed pile driveability assessment will be 

undertaken to confirm the specific hammer energies required for each anchor location. 

Parameters associated with driven piled anchors, including pile dimensions and quantities, are 

summarised in Table 3.17, with reference to the anchor specifications provided in Table 3.5. 

 Piling operations are anticipated to take place throughout the year as part of the main 

construction activities.
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Table 3.17 Driven Piled Anchor Maximum Parameters 

Driven Piled Anchor Parameter Maximum Parameter 

Maximum Hammer Driving Energy 2400 kJ 

Soft Start % of Maximum Hammer Energy 15% 

Maximum Number of Anchor Piles Installed in 
24 Hours 

4 

More Likely Number of Anchor Piles Installed in 
24 Hours 

2 

Maximum Total Number of Anchor Piling Days 
During Construction Phase 

162 

 

 Until site-specific soil conditions are fully characterised through geotechnical survey 

campaigns, there remains a possibility that drilling may be required at certain anchor locations 

where hard ground is encountered. In such cases, an estimated drill spoil volume of 981.75 m³ 

per pile has been considered, with the conservative assumption that up to 50% of piled anchor 

locations could potentially require drilling. Should drilling be necessary, appropriate control 

measures and environmental monitoring protocols would be implemented to reduce the risk 

of drill spoil entering the marine environment. Depending on ground conditions, a combined 

installation technique, commonly referred to as "drive-drill-drive", may be utilised, involving an 

initial drive phase, followed by drilling through harder strata, and a final drive to reach the 

target depth. Alternatively, a vibro hammer may be employed to achieve initial pile 

penetration, with conventional driving or drilling methods used thereafter where harder 

ground is encountered. It is also possible that alternative piling technologies could be adopted, 

such as Blue piling systems, vibropiling, or modified hammer systems designed to reduce 

underwater noise emissions. In any case, the deployment of these methods would be carefully 

managed to ensure that any noise generated remains within the consented limits for percussive 

piling. 

Suction Anchors 

 Details of suction anchor dimensions and quantities are provided in Table 3.6. Where suction 

anchors are selected as the anchoring solution for the Floating Foundations, they will generally 

be transported sea-fastened to the aft deck of a CSV. Installation involves lifting the suction 

anchor from the deck using the vessel’s crane and lowering it to the seabed, as illustrated in 

Figure 3.17. Upon contact with the seabed, the anchor will begin to embed itself under its own 

weight. This is followed by the controlled extraction of water from within the anchor structure, 

generating suction pressure which facilitates further penetration into the seabed. The 

installation process is typically supported by a ROV launched from the installation vessel. In 

instances where the suction anchor lid does not achieve full contact with the seabed upon 

reaching the target depth, a thin layer of grout may be applied within the void to ensure a 

proper seal between the lid and the underlying soil. 
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Figure 3.17 Suction Anchor Installation Example Vessel Arrangement 

Floating Foundation and WTG Assembly and Marshalling 

 It is anticipated that Floating Foundations will be assembled or marshalled at a large-scale 

construction port. Upon completion of assembly, the units will be floated off to release valuable 

quayside and storage space for continued port operations. The specific float-off method will be 

determined during the detailed engineering phase of the Proposed Development, and may 

involve the use of cranes, slipways, submersible platforms, or semi-submersible vessels. An 

example of this process, using a semi-submersible vessel, is shown in Figure 3.18. 

 

Figure 3.18 Example Float-off of a Floating Foundation Using a Semi-submersible Vessel 
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 WTG components are also expected to be marshalled at a suitable port facility, following a 

process broadly similar to that used for fixed-bottom offshore wind developments. However, 

for floating wind, the key distinction lies in the integration of the WTG onto the foundation, 

which is expected to take place onshore at the port rather than offshore at the Aspen Array 

Area. This integration is likely to be performed using a large quayside ring crane, as illustrated 

in Figure 3.19. Alternatively, a Jack-up Vessel (JUV) could be utilised to complete the integration 

either alongside the quay or within a nearby sheltered location. During integration, the floating 

foundation may either remain afloat or be temporarily grounded on the seabed to provide 

enhanced stability. 

 Once the WTG has been successfully mounted onto the foundation, the unit becomes a fully 

integrated WTG. Where practicable, early-stage commissioning will be carried out at the port 

facility to reduce the scope of commissioning activities required offshore. This integration and 

pre-commissioning process will likely involve the use of JUVs, Crew Transfer Vessels (CTVs), and 

Service Operation Vessels (SOVs).
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Figure 3.19 Example of Wind Turbine Generator Integration Using a Crane 

 To manage the large dimensions of Floating Foundations, the Applicant intends to develop a 

“production line” approach to the assembly of the WTGs and foundations, whereby each WTG 

(including foundation) is assembled, it is then floated out to the array area for installation, with 

minimal need for any “wet-storage”. The production line approach to the assembly of the 

floating WTGs and careful selection of port facilities to support this approach (with capacity for 

dry storage), has been developed to avoid the need for wet-storage of foundations prior to 

integration with the WTGs. As each WTG is assembled, it will be floated out to the array area 

and installed.  
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Tow-out and Hook up of Wind Turbine Generator and Floating Foundations 

 The final phase of WTG and floating foundation installation is to tow-out the fully integrated 

WTG unit to the Aspen Array Area and ‘hook-up’ the structure to the pre-laid mooring lines. 

During this phase AHTs, AHCVs, Installation Support Vessels (ISVs) and SOVs are anticipated to 

be required. The vessels will operate using DP to maintain heading and safely manoeuvre the 

structure during the hook-up process. An example of tow-out to shown in Figure 3.20. The IACs 

pull in and connection, commissioning and energisation processes will then follow once hook-

up of the WTG and Floating Foundation is complete. 

 

Figure 3.20 Example of Tow-out of a WTG and Floating Foundation 

Offshore Substation Platform Construction 

 The OSP jacket foundation(s) will be installed first using a Heavy Lift Vessel (HLV), with the 

foundation delivered to the Aspen Array Area on a barge or HTV. If a barge is used this will be 

towed by AHTs. The OSP topside(s) installation is anticipated to follow the same installation 

vessel and delivery methods as for the foundations. Example of OSP jacket foundation and 

topside installation is shown in Figure 3.21. 
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Figure 3.21 Example of OSP Jacket Foundation Installation and OSP Topside Installation 

 As discussed in the Site Preparation Activities section UXO and boulder clearance activities may 

be required at OSP location(s). 

 If any scour protection is required for the OSP foundation(s), this will be installed utilising either 

FFPVs or CSVs depending upon the type of scour protection being installed. Further details are 

provided in the Scour and Cable Protection Construction Section below. 

 To facilitate the commissioning and energisation activities on the OSP(s), a JUV/barge or similar 

platform to provide accommodation during the construction phase may be required. Maximum 

parameters for construction phase JUVs are presented in Table 3.20. OSP installation activities 

are expected to require HLVs, AHTs, HTVs, JUVs and SOVs. 

Offshore Substation Platforms Piling 

 Should piles be selected for the OSP(s), they will generally be installed to the required 

penetration depth within the seabed using a hydraulic hammer operated from the crane of a 

specialist installation vessel. A soft start procedure of 30 minutes will be undertaken prior to 

gradually increasing to the maximum hammer energy of 3,500 kJ. This upper energy limit is 

intended for use in areas with stiff soil conditions that demand higher impact energy to achieve 

the necessary pile penetration. While this represents a conservative maximum pending 

improved understanding of ground conditions, it is anticipated that such energy levels would 

only be required at specific locations. A single piling vessel will be used for the anchors. 
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 Subsequent to the completion of detailed geotechnical surveys, a pile drivability assessment 

will be conducted to refine hammer energy requirements for the OSP piles. Table 3.18 outlines 

the maximum installation parameters. Piling activities for the OSP(s) may be carried out year-

round during the construction phase, though preference will be given to the more favourable 

weather conditions typically experienced between April and September. While concurrent 

piling of multiple OSP locations is not planned, there remains the potential for simultaneous 

piling at an OSP site and a separate location involving anchor piling. 

Table 3.18 OSP Driven Pile Maximum Parameters 

Offshore Substation Platforms Driven Pile Parameter Maximum Parameter 

Maximum Hammer Driving Energy 3,500 kJ 

Soft Start % of Maximum Hammer Energy 10% 

Maximum Number of Piles Installed in 24 Hours 4 

Maximum Total Number of Piling Days During Construction Phase 12 

 In the absence of detailed soil data at each OSP location, there remains the potential 

requirement for drilling to facilitate pile installation in areas of hard substrate. In such cases, a 

maximum drill spoil volume of 954.26 m³ per pile is assumed, with up to 100% of the OSP pile 

sites potentially requiring drilling. These drilling activities would be managed in accordance 

with appropriate mitigation and monitoring measures to reduce environmental impact, 

particularly the risk of spoil release into the marine environment. 

 Depending on the encountered seabed conditions, a combined "drive-drill-drive" technique 

may be used, involving initial pile driving, followed by drilling through more resistant strata, 

and then a return to driving for the final stages. Alternatively, pile installation may commence 

using a vibro hammer to achieve initial penetration, switching to driving or drilling methods if 

more resistant material is encountered. 

 There is also the potential to use alternative installation systems such as Blue Piling technology, 

vibropiling, or modified hammers designed to reduce underwater noise. If any of these 

alternative methods are employed, noise emissions would be managed to remain within the 

thresholds already approved for percussive piling. 

Inter-array Cable Construction 

 The IACs will either be marshalled at a suitable port facility on reels or carousels, or alternatively 

loaded onto installation vessels transiting directly to the Aspen Array Area, depending upon the 

manufacturing location. To optimise the installation process, there is potential for IACs to be 

pre-installed, allowing for a similar hook-up method to that anticipated for the moorings and 

fully integrated WTG units. 

 ROVs are typically deployed from the installation vessel to support the pull-in and connection 

of the cable to the floating foundation. Any buoyancy modules required for the dynamic section 

of the cable in the water column will be attached during the installation process. Following 

connection of the IAC to the fully integrated WTG unit, termination and testing will be 

undertaken to complete the installation. 
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 As discussed in the Site Preparation Activities section, UXO and boulder clearance activities may 

be required along cable routes. PLGR is also expected to be performed along cable routes. 

 For IACs installation, it is anticipated that Cable Lay Vessels (CLVs), CSVs, ISVs and SOVs may be 

required. Vessels may use either cable carousels (on deck or internal) for longer lengths of 

cable, which are then cut to the required length offshore, or cable reels where specific cable 

lengths are pre-spooled and may be pre-terminated to save time offshore. Examples of both 

methods are shown in Figure 3.22. The maximum expected installation rate for IACs is 700 m 

per hour, with a more typical rate of 500 m per hour. The IACs will be buried after the 

touchdown of the dynamic cable section onto the seabed (further details are provided in the 

Cable Lay and Burial section). Disturbance widths, areas and volumes are provided in Table 3.8. 

 

 

Figure 3.22 Example of IAC Installation 

Cable Lay and Burial 

 Two main strategies are being considered for laying and burying cables (this applies to IACs and 

OTCs): 

▪ Sequential Cable Lay and Burial: The cable is first laid along the seabed, and then buried 

afterwards, possibly using a separate vessel. This method can offer greater flexibility in 

scheduling and managing vessels during installation. 



 

 

ASPEN OFFSHORE WIND FARM 

Revision: 01 
60 of 77 

 

▪ Simultaneous Cable Lay and Burial: Laying and burial happen at the same time using a single 

vessel equipped with the necessary tools. This method requires more specialised equipment 

and potentially a larger vessel. 

 The best cable burial method depends on the seabed conditions, which will be confirmed 

through a CBRA. Three cable burial techniques are being considered for the Proposed 

Development: 

▪ Jet Trenching: This method uses water jets to fluidise the seabed so the cable can settle into 

it. Jet trenching is generally used with the sequential cable lay and burial strategy. 

▪ Mechanical Trenching: A tool with a chain or wheel cuts a trench for the cable and helps 

backfill the material. Like jet trenching, this is also usually used with the sequential cable lay 

and burial method. 

▪ Ploughing: A plough towed by a vessel creates a trench, into which the cable is laid and 

covered immediately. This method is often used in the simultaneous cable lay and burial 

approach. Pre-ploughing is also possible, allowing a sequential strategy. 

 Example images of the tools used for each burial technique can be found in Figure 3.23. 
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Figure 3.23 Example of Cable Burial Tools, Jet Trench, Mechanical Trench and Plough 
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Offshore Transmission Cable Construction 

 The OTCs will be loaded onto the carousel of a CLV, as shown in Figure 3.24. Typically, larger 

vessels will be used than for the installation of IACs, as they are capable of laying longer sections 

of cable at a time. The OTC may be pre-installed prior to pull-in of the cables to the OSP(s). For 

the installation of the OTCs, it is anticipated that CLVs, CSVs, LCVs), and CTVs may be needed. 

 

Figure 3.24 Example of an OTC Installation Vessel 

 As mentioned in the Site Preparation Activities section, UXO clearance, boulder clearance, and 

PLGR activities may be required along the OTC routes. 

 The OTCs will be buried along their length on the seabed. Burial will be achieved using either 

jet trenching, mechanical trenching, or ploughing, with either a sequential or simultaneous lay 

and burial strategy, as described in the Cable Lay and Burial section above. The optimal burial 

method will depend on the soil conditions along the cable route and will be determined by the 

CBRA. The disturbance widths, areas, and volumes for the OTCs are provided in Table 3.12. 

 The expected maximum installation rate for the OTCs is 700 m per hour, with a more typical 

rate of 400 m per hour. 

Offshore Transmission Cable Landfall Construction 

 The installation of the OTCs through the Intertidal Area is proposed to utilise trenchless 

technology, such as HDD. Trenchless techniques involve the drilling of a hole along a 

subterranean path between two points, allowing the OTCs to be installed without the need for 

traditional open trench excavation. A rig will be positioned onshore, situated landward of 

MHWS. A temporary construction site will be established onshore, also landward of MHWS, to 

support the trenchless activities. It is important to note that activities occurring landward of 

MHWS are addressed in a separate onshore EIAR, which will detail the onshore components of 

the Project and assess their likely significant effects. 
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 The drilling process will begin at a location above MHWS, with the exit point of the drill, or 

“punch-out location,” situated seaward of MLWS. Consequently, no construction work related 

to the export cables is planned within the Intertidal Area. The precise drilling depths and 

locations, including the entry and exit points, will be determined through further geophysical 

and geotechnical surveys, and will be finalised as part of the detailed design phase of the 

Proposed Development. 

 An example of the cross-sectional view of a trenchless installation process is provided in Figure 

3.25. 

 

Figure 3.25 Example Cross-sectional View of HDD Trenchless Operations 

 During the drilling process, a fluid such as bentonite is injected into the drill head to help 

stabilise the borehole and assist with the removal of excavated material. Once drilling is 

completed, cable ducts may either be pushed out from the onshore side or towed into position 

by an offshore vessel before being pulled back in. The OTCs are then drawn through the pre-

installed ducts using winches located onshore. Depending on the time gap between duct 

installation and cable laying, the duct may be temporarily sealed and then uncovered prior to 

cable installation. 

 Trenchless installation activities generally follow these main steps: 

A. An initial pilot bore is drilled from the land out towards the sea (entry point). 

B. Once this bore is complete, the hole is gradually enlarged through a process called reaming to 

accommodate the installation of a duct or pipe. Multiple passes may be required to reach the 

desired diameter. Throughout the operation, drilling fluid is continually circulated to lubricate 

the drill head. Solid material separated from the returning fluid is either transported off-site or 

allowed to settle in a mud pit situated landward of MHWS. 

C. A support vessel will be positioned offshore at the designated exit point to assist with the final 

breakthrough of the drill. 

D. The reamer tool emerges at the seabed exit location. 

E. The reamer is then detached from the drill string and retrieved. 
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F. A pre-fabricated High-Density Polyethylene (HDPE) duct is pushed through from the onshore 

compound or floated into position, connected to the drill string, and pulled onshore through 

the borehole. 

G. These steps (a to f) are then repeated for each Offshore Export Cable. 

H. The ducts are tested to ensure they are ready for cable installation, and messenger lines are 

fed through. 

I. Cables are then drawn into the ducts from offshore to the onshore transition joint bays. 

 Where necessary, operations may run continuously over 24-hour periods until each borehole 

is finished. Depending on the availability of equipment and detailed construction planning, 

multiple drills may be undertaken at the same time to speed up the schedule. 

 Two main approaches are typically considered for cable pull-in at the landfall: 

▪ In a direct pull-in, the cable is laid directly from a nearby vessel and pulled into the duct. 

▪ In a floated pull-in, the vessel remains further offshore, and the cable is floated toward the 

duct opening, with assistance from a secondary vessel positioned above the exit point to 

guide it through. 

 Bentonite, which is made up of approximately 95% water and 5% bentonite clay, is a non-toxic, 

naturally occurring material. It is widely regarded as safe, even in agricultural contexts. 

Measures will be taken to reduce the risk of a breakout (unintentional release of drilling fluid). 

If such a breakout occurs underwater, the standard response would involve: 

▪ immediately stopping drilling activity; 

▪ injecting a sealing agent (e.g. mica) into the borehole to close any cracks; 

▪ carefully monitoring mud volumes and pressures during restart; and 

▪ repeating the sealing process if required until the issue is resolved. 

 As part of the finalisation of the landfall design, an assessment of potential risks associated with 

coastal erosion and beach lowering will be carried out. This will include consideration of the 

long-term implications of climate change throughout the operational and maintenance 

lifecycle of the Proposed Development. 

Scour and Cable Protection Construction 

 Protection against seabed erosion (scour) may be necessary around the anchors of the floating 

foundations and the OSP foundation(s). Where burial of IACs or OTCs cannot achieve the 

required minimum depth, supplementary cable protection will also be considered. The types 

of materials that may be used for scour and cable protection include graded rock, rock-filled 

bags, concrete mattresses, and frond mattresses. More detailed descriptions of these materials 

are provided in section 3.3.7. The installation approach for both scour protection and cable 

protection is broadly the same, with specific methods outlined below. 
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 Graded rock is typically placed to form a protective layer around infrastructure on the seabed 

or as a berm over exposed cable sections. This process usually involves a Fall Pipe Vessel (FPV), 

which lowers the rock through a fall pipe positioned close to the seabed, enabling accurate 

placement. After the primary layer or berm has been completed, the edges are sloped, typically 

at a gradient of 1:3, to ensure the structure remains stable over time. 

 Rock bags, concrete mattresses, and frond mattresses are generally installed using a 

Construction Support Vessel (CSV), with the vessel’s crane used to lower them into position on 

the seabed. To improve efficiency, an installation frame may be employed, allowing multiple 

units (bags or mattresses) to be deployed simultaneously in a single lift. 

 Illustrative examples of how scour and cable protection may be installed are provided in Figure 

3.26. 

 

 

 

Figure 3.26 Examples of Scour and Cable Protection (Rock Placement/Rock Bags) 

Commissioning, Energising and Completion Activities 

 It is expected that the commissioning and energisation of WTGs will be phased across the Aspen 

Array Area, allowing connected WTGs to commence production of electricity as soon as 

practicable following testing. To facilitate the commissioning and energisation activities on the 

OSP, an accommodation vessel during the construction phase may be required. Maximum 

parameters for the construction phase JUVs are presented in Table 3.20. 
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 Several construction completion activities will remain ongoing until the handover to operations 

is completed, these activities are expected to require LCV and CTV vessels. 

Construction Vessels and Helicopters 

 A variety of specialist vessels will be deployed throughout the construction of the Proposed 

Development, as outlined in the preceding sections. In addition to the main vessels assigned to 

specific construction tasks, further vessels may be required to provide general construction 

support, carry out balance of plant operations, and fulfil guard vessel responsibilities. 

 Helicopters may also be utilised during the construction period, primarily for the transfer of 

personnel to and from offshore vessels or infrastructure such as the OSP(s). 

 An overview of expected vessel and helicopter use during the construction of the Proposed 

Development is provided in Table 3.19. This includes the estimated number of vessels and 

helicopter movements (including return trips) that may be active within the Aspen Array Area 

and along the route of the OTC Corridor at any given time throughout the construction period. 

For a complete picture, the summary also incorporates the vessels involved in seabed 

preparation works, as previously listed in Table 3.16. 

Table 3.19 Maximum Number of Construction Vessels on Site 

Vessel Scope Vessel Types Maximum Number 
of Vessels on Site at 
Any One Time 

Maximum Total 
Return Trips (all 
vessels) 

Pre-construction 
Surveys 

Survey Vessels 3 9 

Construction Support 
& Site Preparation, 
including Boulder 
Clearance and Pre-Lay 
Grapnel Runs 

Light Construction 
Vessel, Crew Change 
Vessel, Guard Vessel 

3 8 

UXO Clearance Vessel Specialist UXO Vessel 1 1 

Anchor and Mooring 
Installation 

Anchor Handling 
Construction Vessel, 
Construction Support 
Vessel, Anchor 
Handling Tug 

6 216 

WTG Integration (at 
port) 

Anchor Handling Tugs, 
Anchor Handling 

Construction Vessel, 
Installation Support 

Vessel, Service 
Operation Vessel, 

Guard Vessel, Jack Up 
Vessel 

7 360 

Tow-out and Hook-up 
of WTGs and Floating 
Foundations 

Anchor Handling Tugs, 
Anchor Handling 
Construction Vessel, 
Installation Support 
Vessel, Service 

7 360 
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Vessel Scope Vessel Types Maximum Number 
of Vessels on Site at 
Any One Time 

Maximum Total 
Return Trips (all 
vessels) 

Operation Vessel, 
Guard Vessel 

OSP Installation Heavy Lift Vessel, Jack 
Up Vessel, Anchor 
Handling Tugs, Heavy 
Transport Vessel, 
Service Operation 
Vessel, Guard Vessel 

7 72 

IACs Construction Support 
Vessel, Cable Lay 
Vessel, Installation 
Support Vessel, 
Service Operation 
Vessel 

9 120 

OTC Installation Light Construction 
Vessel, Construction 
Support Vessel, Cable 
Lay Vessel, Flexible Fall 
Pipe Vessel, 
Construction Support 
Vessel, Guard Vessel 

5 20 

Rock Placement Rockdump Vessel 1 3 

Cable protection and 
miscellaneous 
(commissioning, 
energisation, Balance 
of Plant) 

Flexible Fall Pipe 
Vessel, Installation 
Support Vessel, 
Service Operation 
Vessel, Trenching 
Support Vessel, Light 
Construction Vessel, 
Construction Support 
Vessel  

3 65 

Helicopter Crew transfer to 
vessels or OSP(s) 

1 208 

 It is important to highlight that the figures provided in Table 3.19 represent a conservative 

maximum scenario intended for assessment purposes. In practice, the number of vessels and 

helicopter movements is expected to be lower. Based on the information in Table 3.19, the 

total number of vessel return journeys during the construction period is projected to be 1,234 

(excluding helicopters) and 1,442 (including helicopters). However, given that construction 

tasks are not all likely to occur simultaneously, the maximum number of vessels anticipated to 

be present at the site at any one time is 8 - 10, rather than the full cumulative total listed in the 

table. 
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 JUVs may be utilised to assist with commissioning works on the OSP(s) during construction. 

These vessels are equipped with legs that are lowered to the seabed, enabling the vessel to 

elevate above the water surface and provide a stable platform, this process is referred to as 

‘jacking’. The upper operational limits for JUVs used during the construction phase are detailed 

in Table 3.20. 

Table 3.20 Construction Phase Jack-up Vessel Maximum Parameters 

Construction Phase Jack-up Vessel 
Parameter 

Maximum Parameter 

Maximum Number of Legs 6 

Maximum Individual Leg Seabed Footprint 227 m2 

Maximum Total Seabed Footprint per JUV 1,362 m2 

Maximum Number of Jacking Operations per 
OSP 

5 

Maximum Total Seabed Footprint for 3 OSP(s) 20,430 m2 

Port Facilities During Construction 

 During the construction stage of the Proposed Development, a number of different ports may 

be required, this is dependent on the final methodologies selected. Examples of port facilities 

required include: 

▪ Foundation manufacturing/assembly 

▪ Wet storage for foundations 

▪ WTG marshalling and integration 

▪ Wet storage for integrated WTG and foundation 

▪ IAC storage and anchors and moorings and construction operations 

 It is likely that some of the Proposed Development components will be fabricated at a number 

of manufacturing sites across the UK and Europe, with some components potentially being 

fabricated in the Far East. Components may be transported directly to the Proposed 

Development from where they are manufactured or may be delivered to a port to be stored 

prior to being transported out to the Proposed Development. This will be determined as part 

of the Applicant’s competitive tendering processes. 

 All components of the Proposed Development are anticipated to be transported via sea 

transport. Therefore it is not anticipated that large components, such as wind turbine blades, 

will be transported via road. 

 The primary construction port for the storage, fabrication, pre-assembly and delivery of 

Proposed Development infrastructure is anticipated to be Ardersier. It is anticipated that all 

activities carried out within port will fall under established port licenses and operational 

controls. For the purposes of the Offshore EIAR and to assess maximum parameters, the 

assessments consider a maximum number of vessels and vessels movements to and from the 

Aspen Array Area. 
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 Construction personnel will be transported to the location of the Proposed Development on 

installation vessels or other vessels included in Table 3.16. Crew transfers may also take place 

between the construction port and the site of the Proposed Development via CTVs, SOVs or by 

helicopter operating from a licenced airfield. Crew transfers during construction, operation and 

decommissioning will launch from existing port sites.
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3.7 Operation and Maintenance 

 The O&M approach for the Proposed Development will depend heavily on the final design and 

selection of key infrastructure, with details to be confirmed following the consent process. The 

Proposed Development is expected to have an operational lifespan of approximately 35 years. 

 The Proposed Development will require a combination of preventative, corrective, planned, 

and reactive maintenance activities. Routine O&M operations are expected to be primarily 

carried out using SOVs stationed within the Aspen Array Area, supported where necessary by 

CTVs and smaller daughter crafts. Access to the WTG will also be enabled by helicopter, with 

nacelle-mounted hoist systems and a helipad location on the OSP(s). For major repairs of 

replacement of large components, the WTGs and floating foundation may be disconnected 

from mooring systems and IACs and towed back to port facilities, where maintenance can be 

completed. This towing operation would utilise AHTs and other cable handling vessels similar 

to those used during installation and hook-up phases. 

 It is anticipated that a Scottish East coast O&M base will be identified to, support the day-to-

day servicing of the Proposed Development. In cases where large-scale component 

replacement is required, and floating units are brought to shore, the suitability of the main 

operations port will depend on its capacity to accommodate the size and draft of the floating 

structures. If necessary, a larger port may be used. Any time spent at quayside for maintenance 

will be kept as short as practicable, with structures redeployed to the Aspen Array Area at the 

earliest suitable weather opportunity. 

 As an alternative to bringing units ashore for significant repairs, innovative methods such as 

the use of modular cranes, climbing cranes, or HLVs and JUVs may be employed offshore to 

undertake major component replacements. 

 Access to offshore structures is expected to be achieved through a range of methods, including 

walk-to-work gangways from vessels, personnel hoists, boat landing systems, and helicopter 

transfers. 

 Additional O&M strategies under consideration include the deployment of drones for 

inspections and maintenance above water, offshore charging stations within the Aspen Array 

Area to facilitate the use of low-emission vessels, and the use of autonomous surface vessels 

or ROVs for subsea inspections and maintenance tasks. Should Beyond Visual Line of Sight 

(BVLOS) drones be utilised, the Applicant will ensure compliance with all relevant legislation, 

regulations, and industry best practice at the time of operation. 

 Maintenance will also cover activities related to IACs, OTCs, scour protection, anchors, and 

mooring systems. These tasks may involve the use of specialist vessels such as cable repair 

ships, rock placement vessels, supply ships, offshore construction vessels, and anchor handling 

tugs. The base case assumption is that divers will not be used for maintenance works unless no 

other feasible alternative exists. 

 For IACs repairs, it is assumed there will be up to seven failures requiring repair or replacement 

across the project's lifetime, with each repair disturbing an area of approximately 35,000 m2 

(based on 7 km of cable at 5 m working width, assuming full cable length is removed and 

replaced for IACs), leading to a total seabed disturbance of around 245,000 m2. 
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 In relation to OTCs repairs, it is estimated that each cable may require one repair every five 

years, resulting in seven repairs per cable over the operational period, and a total of 28 repairs 

across the four cables. Each repair would disturb approximately 50,000 m2 (based on 1 km of 

cable at 50 m width, assuming that the new section of cable is placed adjacent to the old cable, 

also allowing for joints), resulting in a total seabed disturbance footprint of about 1,400,000 

m2. 

Operation and Maintenance Vessels 

 The maximum parameters for O&M vessel requirements for the Proposed Development are 

presented in Table 3.21. During the O&M phase, the maximum number of vessels on site at 

any one time is 8. The total number of vessel return trips per year is 219. When helicopter trips 

are included, the total number of return trips per year is 375 during the O&M phase. 

Table 3.21 Operation and Maintenance Vessel Requirements 

Vessel Type Vessel Scope Maximum Number 
of Vessels on Site at 
Any One Time 

Total Return Trips 
per Year (all vessels) 

Service Operation 
Vessel 

General O&M 1 28 

CTV / Daughter Craft General O&M 2 N/A 

Anchor Handler Vessel 
or CSV 

Disconnect WTG for 
tow to port 
maintenance 

2 8 

JUV Jack-up for 
maintenance works at 
OSP(s) 

1 3 

CLV or CSV IACS, or OTCs repairs, 
replacements and/or 
maintenance 

2 2 

Light Construction / 
CSV 

Survey and inspection 
or floaters, OSP jacket, 
moorings and cables 
etc. 

1 4 

Helicopters Crew transfers to 
turbine or OSP(s) 

1 156 

Autonomous 
Underwater Vessels 

Inspections for WTGs, 
OSPs, cables 

1 87 

Unmanned Surface 
Vessel 

Inspections for WTGs, 
OSPs, cables 

1 87 

Drones Drone inspections for 
WTGs 

1 N/A 

 JUVs may be used during the O&M phase. Maximum parameters for O&M phase JUVs are 

presented in Table 3.22.
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Table 3.22 Operation and Maintenance Phase JUV Maximum Parameters 

Operation and Maintenance Phase JUV Parameters Maximum Parameters 

Maximum Number of Legs 4 

Maximum Individual Leg Seabed Footprint 350 m2 

Maximum Total Seabed Footprint per JUV 1,400 m2 

Maximum Number of Jacking Operations per Year 6 

Maximum Total Number of Jacking Operations for 35 Years 210 

Maximum Total Seabed Footprint over 35 Years 294,000 
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3.8 Decommissioning 

 The decommissioning of offshore renewable energy infrastructure is governed by statutory 

obligations set out in the Energy Act 2004. Under the legislation, the Applicant is required to 

prepare and submit a fully costed Decommissioning Programme for approval prior to the 

commencement of construction. The Decommissioning Programme will be developed in line 

with industry best practice. Decommissioning works are anticipated to span a period of 

approximately three years. 

 The Offshore EIAR has assessed the reasonable worst-case decommissioning scenarios for all 

components for the Proposed Development under each relevant topic area. 

 It is envisaged that the removal of the WTGs and their associated floating foundations will 

largely follow the reverse of the installation methodology. Similarly, mooring lines for the 

floating structures will also be removed. In cases where anchors are fully embedded within the 

seabed, complete removal may not be achievable. Where piled anchors are used, it is likely 

that they would be severed between one to two metres below the seabed surface, leaving the 

remaining structure in situ. The final decommissioning method will adhere to best practice 

guidance available at that time.  

 The OSP(s), including its topside and jacket foundation, will be fully decommissioned and 

removed. Piles utilised for the foundation will be cut one to two metres below the seabed level, 

with the burial section left in place. The appropriate decommissioning strategy will be in 

accordance with best practice guidance and regulations at that time. 

 If scour protection has been installed for either the OSP piles or the floating foundation 

anchors, the practicality of removal and the potential seabed disturbance will depend on the 

materials used. In some cases, to minimise environmental impacts, it may be preferable to 

leave scour protection materials in situ. 

 For the IACs and OTCs, decommissioning option will be discussed with both statutory and non-

statutory stakeholders to ensure environmental impacts are reduced. The dynamic sections of 

the IACs suspended within the water column will be removed. Buried sections of cable may be 

left in place to avoid unnecessary disturbance to the seabed, subject to stakeholder agreement 

and best practice guidance at the time. Similarly, the decommissioning of cable protection 

measures will follow best practice, with the options to leave materials in place if this approach 

results in lower environmental impact.
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3.9 Repowering 

 The standard approach within the O&G industry has typically involved the complete removal 

of seabed infrastructure at the end of a project’s life. However, in the offshore renewable 

energy sector, consideration may be given to repower developments, particularly given the 

continuing demand for renewable electricity meaning this demand will unlikely disappear at 

the time of decommissioning. 

 Although the lease of the Proposed Development is expected to cover a period of 50 years, the 

operational life of the project is anticipated to be around 35 years. During this time, regular 

maintenance and asset management activities will be necessary, as outlined in Section 3.6.80. 

 With advancements in technology, it may be advantageous to repower the Proposed 

Development at the end of its design life. Repowering could involve the replacement or 

upgrading of WTGs and/or foundations with new equipment features updated specifications 

or designs. It is anticipated that repowering would require further, separate, consents and as 

such, is not considered within the Offshore EIAR. At this time, it is not expected that repowering 

would require any removal of existing or installation of new offshore cables.



 

 

ASPEN OFFSHORE WIND FARM 

Revision: 01 
75 of 77 

 

3.10 Safety Zones and Marine Coordination 

 It is anticipated that during construction, safety zones of 500 m will be established around WTG 

and OSP locations. Safety zone requirements are set out in Section 95 and Schedule 16 of the 

Energy Act 2004. Further details on requirements regarding applications for safety zones are 

set in the Electricity (Offshore Generating Stations) (Safety Zones) (Application Procedures and 

Control of Access) Regulations 2007. The application for safety zones will be submitted to the 

Scottish Ministers closer to the start of construction.  

 In addition, it is standard safe working practice to establish advisory minimum safe passing 

distances around areas of vessel activity, during construction and while Restricted in Ability to 

Manoeuvre (RAM) vessels are present that pose a navigational safety risk to marine users. 

These advisory safety zones are generally 500 m and move with the vessel during its operation. 

 Likewise, during times of major maintenance works, temporary 500 m safety zones are 

expected to be in place.  

 Details and locations of any project safety zones and advisory safe passing distances will be 

detailed in the Vessel Management and Navigation Safety Plan. They will also be communicated 

via Notices to Mariners (NtMs) and the Kingfisher Bulletin, along with details of the relevant 

construction activities taking place.  

 Marine control and vessel management will be provided by a dedicated marine coordination 

centre. Guard vessels may be deployed to monitor safety zones, in addition to overall marine 

traffic and inform vessels of construction activities within the Aspen Array Areas and OTC 

Corridor. 
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