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Glossary 

Term Meaning 

Arklow Bank Wind Park 
1 (ABWP1) 

Arklow Bank Wind Park 1 consists of seven wind turbines, offshore export 
cable and inter-array cables. Arklow Bank Wind Park 1 has a capacity of 
25.2 MW. Arklow Bank Wind Park 1 was constructed in 2003/04 and is 
owned and operated by Arklow Energy Limited. It remains the first and 
only operational offshore windfarm in Ireland. 

Arklow Bank Wind Park 
2 ï Offshore 
Infrastructure 

ñThe Proposed Developmentò, Arklow Bank Wind Park 2 Offshore 
Infrastructure: This includes all elements under the existing Maritime Area 
Consent. 

Arklow Bank Wind Park 
2 (ABWP2) (The Project) 

Arklow Bank Wind Park 2 (ABWP2) (The Project) is the onshore and 
offshore infrastructure. This EIAR is being prepared for the Offshore 
Infrastructure. Consents for the Onshore Grid Infrastructure (Planning 
Reference 310090) and Operations Maintenance Facility (Planning 
Reference 211316) has been granted on 26th May 2022 and 20th July 
2022, respectively.  

¶ Arklow Bank Wind Park 2 Offshore Infrastructure: This includes all 
elements to be consented in accordance with the Maritime Area 
Consent. This is the subject of this EIAR and will be referred to as óthe 
Proposed Developmentô in the EIAR.    

¶ Arklow Bank Wind Park 2 Onshore Grid Infrastructure: This relates to 
the onshore grid infrastructure for which planning permission has been 
granted.  

¶ Arklow Bank Wind Park 2 Operations and Maintenance Facility (OMF): 
This includes the onshore and nearshore infrastructure at the OMF, for 
which planning permission has been granted.  

¶ Arklow Bank Wind Park 2 EirGrid Upgrade Works: any non-
contestable grid upgrade works, consent to be sought and works to be 
completed by EirGrid. 

Array Area  The Array  Area is the area within which the Wind Turbine Generators 
(WTGs), the Offshore Substation Platforms (OSPs), and associated 
cables (export, inter- array and interconnector cabling) and foundations 
will be installed. 

Artificial fronds A solution for preventing scour around subsea structures installed on the 
seabed that float to resemble seaweed. Mats typically several metres wide 
and long, composed of continuous lines of overlapping buoyant 
polypropylene fronds that create a drag barrier which prevents sediment in 
their vicinity being transported away. The frond lines are secured to a 
polyester webbing mesh base that is itself secured to the seabed by a 
weighted perimeter or anchors pre-attached to the mesh base. 

Bathymetry The measurement of water depth in oceans, seas and lakes. 

Cable Corridor and 
Working Area 

The Cable Corridor and Working Area is  the area within which export, 
inter-array and interconnector cabling will be installed This area will also 
facilitate vessel jacking operations associated with installation of WTG 
structures and associated foundations within the Array Area. 

Cable protection External armouring applied to exposed cables or used at cable crossings, 
typically comprised of rock (berms or bags), ducting (polyurethane, steel, 
High Density Polyethylene (HDPE), cast iron or plastic) or concrete 
mattresses. 

Concrete mattressing A solution for providing protection to cables from dropped objects, fishing 
trawl boards and scour (Subsea Protection Systems, 2020). Typically, 
several metres wide and long, cast of articulated concrete blocks which 
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Term Meaning 

are linked by a polypropylene rope lattice which are placed on and/or 
around structures to stabilise the seabed and inhibit erosion. 

EirGrid State-owned electric power transmission system operator (TSO) in Ireland 
and Transmission Asset Owner (TAO) for the Projectôs transmission 
assets. 

Foreshore The bed and shore, below the line of high water of ordinary or medium 
tides, of the sea and of every tidal river and tidal estuary and of every 
channel, creek, and bay of the sea or of any such river or estuary including 
the subsoil below, and the water column above the bed and shore and 
extending to the 12 nautical mile limit. 

Foundation The load carrying support structure for the wind turbine generator tower or 
offshore substation platform topside. The foundation is the part of the 
structure from the interfacing flange with the turbine tower or topside-
foundation interface, down to below seabed. This includes any secondary 
steel items associated with the structure. 

For the purposes of the EIAR the term ófoundationô includes the structure 
from the WTG tower or topside interface down to the lower end of the 
monopile commonly known as the ósubstructureô and encompasses 
monopiles and transition pieces. 

Intertidal area The area between the high water mark (HWM) and the low water mark 
(LWM). 

Landfall The area in which the offshore export cables make landfall and is the 
transitional area between the offshore cabling and the onshore cabling. 

Maritime Area Consent 
(MAC) 

A consent to occupy a specific part of the maritime area on a non-
exclusive basis for the purpose of carrying out a Permitted Maritime Usage 
strictly in accordance with the conditions attached to the MAC granted on 
22nd December 2022 with reference number 2022-MAC-002. 

Major component  Major components include removable parts and equipment associated 
with the WTG and OSP infrastructure. 

Permitted Maritime 
Usage 

The construction and operation of an offshore windfarm and associated 
infrastructure (including decommissioning and other works required on 
foot of any permission for such offshore windfarm). 

Pile refusal A scenario where a pile does not achieve the planned installation depth 
due to an unexpected physical constraint below seabed. 

Rehabilitation Schedule  The Rehabilitation Schedule sets out how SPL will, before the expiration of 
the MAC, rehabilitate the consent area and any other part of the maritime 
area adversely affected by the Proposed Development. 

Scour protection A solution for preventing scour around subsea structures, typically 
comprised of rock or concrete mattresses. 

The Application The full set of documents that will be submitted to An Bord Pleanála in 
support of the consent. 

The Developer Sure Partners Ltd. 

Trenchless techniques Trenchless techniques include steerable direct pipe thrusting (ñDirect 
Pipeò) and Horizontal Directional Drilling (HDD) which allow cable ducts to 
be installed underground without the need to excavate trenches. 

Transition Piece (TP) Structural interface between monopile foundation and WTG tower that 
contains ancillary infrastructure such as boat landings, working platform 
and j tubes. 
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Acronyms 

Term Meaning 

ABWP1 Arklow Bank Wind Park 1 

ABWP2 Arklow Bank Wind Park 2 

ACoPS Approved Codes of Practice 

ADCP Acoustic Doppler Current Profilers 

AIS Automatic Identification Systems 

AMP Archaeological Management Plan 

AtoN Aids to Navigation 

CCTV Closed-Circuit Television 

CFE Controlled Flow Excavation 

CIL Commissioners of Irish Lights 

CLV Cable Lay Vessel 

CMS Construction Method Statement 

CNMP Construction Noise Management Plan 

CPOD Cetacean Porpoise Detectors 

CPS Cable Protection Systems  

CPT Cone Penetration Tests 

CSV Construction Support Vessel 

CTV Crew Transfer Vessel 

DDD Drive-Drill-Drive 

DHLGH Department of Housing, Local Government and Heritage 

DP Dynamic Positioning (DP) for vessels 

EEZ Exclusive Economic Zone 

EIA Environmental Impact Assessment 

EIAR Environmental Impact Assessment Report 

EMF Electromagnetic Field 

EMP Environmental Management Plan 

EPA Environmental Protection Agency 

EVMP Environmental Vessel Management Plan 

FLO Fisheries Liaison Officer 

FMMS Fisheries Management and Mitigation Strategy 

GVI General Visual Inspections 

HAT Highest Astronomical Tide 

HDD Horizontal Directional Drilling 

HDPE High Density Polyethylene 

HSA Health & Safety Authority 

HVAC High Voltage Alternating Current 

HWM High Water Mark ï the level reached by the sea at high tide 

IAA Irish Aviation Authority 
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Term Meaning 

IALA International Association of Marine Aids to Navigation and Lighthouse 
Authorities 

ICCP Impressed current cathodic protection 

INISMP Invasive Non-Indigenous Species Management Plan 

IPS Intermediate Periphery Structures 

IRCG Irish Coast Guard 

JUV Jack Up Vessel 

LAT Lowest Astronomical Tide 

LMP Lighting and Marking Plan 

LSBL Lowest Seabed Level 

LWM Low Water Mark ï the level reached by the sea at low tide 

MAC Maritime Area Consent 

MMMP Marine Mammal Mitigation Plan 

MP Monopile 

MPCP Marine Pollution Contingency Plan 

MSO Marine Survey Office 

MTBM Micro tunnel bore machine 

NtM Notice to Mariners 

OFLO Offshore Fisheries Liaison Officer 

OGI Onshore Grid Infrastructure 

OMF Operations and Maintenance Facility 

OSP Offshore Substation Platform 

OWF Offshore Windfarm 

PEMP Project Environmental Monitoring Plan 

PLGR Pre-Lay Grapnel Run 

pUXO potential Unexploded Ordnances 

PV Photovoltaic 

ROV Remotely Operated Vehicle 

SAR Search and Rescue  

SBL Seabed Level 

SBP Sub-Bottom Profiler 

SCADA Supervisory Control and Data Acquisition system 

SEL Sound Exposure Level 

SF6 Sulphur hexafluoride 

SOV Service Operation Vessel 

SPL Sound Pressure Level 

SPS Significant Peripheral Structure 

SSS Side Scan Sonar 

TP Transition Piece  

TJB Transition Joint Bay 

UK United Kingdom 

USV Unmanned Surface Vehicles 
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Term Meaning 

UXO Unexploded Ordnance 

VC Vibrocores 

VMP Vessel Management Plan 

WTG Wind Turbine Generator 

W2W Walk to Work 

XLPE Cross-Linked Polyethylene 
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Units 

Unit Description 

kg Kilogram 

kJ Kilojoules  

km Kilometre  

kV Kilovolt 

l litres 

m Metre  

m above LAT Meters above Lowest Astronomical Tide 

mT metric Tonne 

m/s Metres per second (wind speed) 

MW Megawatt (power; equal to one million watts) 

m2 Square meter 

m3 Cubic meter  

RPM revolutions per minute 

t Tonne 
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4 Description of Development 

Summary of changes 

This Chapter has been updated to reflect changes since submission of the planning application to An 

Bord Plean§la (ABP) (now An Coimisi¼n Plean§la (ACP)) in June 2024. All references to ABP, should 

be considered ACP throughout the document.  

The changes that have been made are in response to the Request for Information (RFI) that was 

received by the Developer and matters that have been raised therein. I It is confirmed that the 

information in this Chapter is relevant and appropriate at the point of submission (i.e. March 2026).  

In summary, the following amendments have been made (please note that this is non-exhaustive):   

¶ In relation to Request for Further Information (RFI) 1b and 1c:   

- The Developer confirms that this Chapter has been revised to reflect updated survey 

reports and data and additional surveying that has been carried out. Survey reports 

comprising an additional geophysical survey dataset conducted in 2024 (the results of 

which have been provided in Volume IV), has furthered understanding of bedrock 

elevation and has allowed the Applicant to reduce the maximum hammer piling energy 

required from 6,600kJ to 3,500kJ and associated adjustment of piling scenarios as 

outlined in Table 4.15.   

¶ In relation to RFI 1b and 12o:   

- Additional data has been received from recent supply chain engagement which has 

enabled the Applicant to refine the blade chord width for both Project Design Options 

reducing the effects of the Proposed Development on birds.   

¶ In relation to RFI 2;   

- A submission was received from the Department of Transport where the Irish Coast 

Guard (IRCG) made some observations on the site layout which were subsequently 

noted by An Comisi¼n Plean§la in their RFI with respect to search and rescue access. 

The Maritime Navigation Safety and Emergency Response Guidance Documents for 

Offshore Renewable Energy Installations (OREI) were published in June 2025.   

- This resulted in adjustments to the layout to ensure search and rescue access to the 

satisfaction of the IRCG as follows:   

¶ Reduction in the number of WTGs from 56 to 53 for Project Design Option 1;   

¶ Adjustments to the specific location of OSPs and WTGs for both Project Design 

Options to optimise the search and rescue access and coverage;  

¶ Associated requisite adjustments across both Project Design Options to the 

infrastructure and associated aspects of the Proposed Development which are a 

function of the location of the OSPs and WTGs such as the location of cables and 

the location of excavation and/or disposal required for construction activities.   

¶ In order to maintain project delivery timelines, the commissioning and completions period 

has been optimised, therefore reducing the overall outline construction programme to 4 

years. This is documented in Section 4.4.5 and illustrated in Figure 4.2930.  

¶ All relevant sections of this Chapter and associated crossȤreferences and paragraph 

numbering have been updated, as appropriate, to reflect the changes listed above.  
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4.1 Introduction 

4.1.1 Overview 

4.1.1.1 This Chapter of the Environmental Impact Assessment Report (EIAR) provides a description 

of the Arklow Bank Wind Park 2 (ABWP2) Offshore Infrastructure (hereafter referred to as óthe 

Proposed Developmentô). Specifically, this Chapter sets out the individual components 

associated with the Proposed Development located seaward of the High Water Mark (HWM), 

and the associated construction, operational and decommissioning methodology. 

4.1.2 Purpose of this Chapter 

4.1.2.1 The primary purpose of the EIAR is to assist the competent authority in conducting an EIA. 

The EIAR identifies and describes the direct and indirect significant effects on the environment 

of the Proposed Development, in order to enable An Bord Plean§la to carry out an 

environmental impact assessment. 

4.1.2.2 In particular, this EIAR Chapter fulfils the requirements of Part 1, Annex IV of Directive 

2011/92/EU (as amended) (the EIA Directive): 

¶  A description of the project including in particular: 

a) a description of the physical characteristics of the whole project and the land-use 

requirements during the construction and operational phases; 

b) a description of the main characteristics of the production processes, for instance, 

the nature and quantity of the materials used; and 

c) an estimate, by type and quantity, of expected residues and emissions (water, air 

and soil pollution, noise, vibration, light, heat, radiation, etc.) resulting from the 

operation of the Proposed Development (assessed separately in this EIAR under 

Volume II, Chapter 20: Air Quality and Climate (Revised March 2026)). A Resource 

and Waste Management Plan (RWMP) has been submitted with this Application 

(Volume III, Appendix 25.1, Annex 5). 

4.1.3 Project Design Options 

4.1.3.1 The Developer is seeking consent for two discrete Project Design Options. The details of each 

Project Design Option are set out within this Chapter and the parameters for each have been 

fully assessed in the EIAR.  

4.1.4 Approach to Assessment 

4.1.4.1 The assessment approach is designed to ensure that the Proposed Development, including 

the Project Design Options, is fully and comprehensively assessed.  

4.1.4.2 This approach enables consent, if granted, to be granted for both Project Design Options. 

The preferred option for the Proposed Development can then be identified and confirmed with 

An Bord Plean§la post-consent during the project delivery phase.  

4.1.4.3 Where required, modelling has been used as a tool to support the assessment of both Project 

Design Options.  

4.1.4.4 The full EIAR Assessment Methodology is set out in Volume II, Chapter 5: EIAR Methodology 

(Revised March 2026). 
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4.1.5 Location 

4.1.5.1 The Proposed Development will be located on and around Arklow Bank, in the Irish Sea off 

the East coast of Ireland. As described in Volume II, Chapter 1: Introduction (Revised March 

2026), the Proposed Development holds a Maritime Area Consent (MAC) which covers both 

the Array Area and Cable Corridor and Working Area. The Array Area and Cable Corridor and 

Working Area are shown in Figure 4.1 and described below. 

4.1.6 Array Area 

4.1.6.1 The Array Area is the area where the WTGs, the OSPs, and associated foundations and 

cables will be installed. These cables will comprise export, inter array and interconnector 

cabling and is delineated on the Location Map as presented in Figure 4.1 below and shown 

in Planning Drawing AW-SSE-000-CVL-PEV-0002-000 (Site Layout). 

4.1.7 Cable Corridor and Working Area 

4.1.7.1 The Cable Corridor and Working Area is the area where the export, inter array and 

interconnector cabling will be installed and is delineated on the Location Map as presented in 

Figure 4.1 below and shown in Planning Drawing AW-SSE-000-CVL-PEV-0002-000 (Site 

Layout). This area will also facilitate vessel operations associated with installation of WTGs, 

cables and foundation structures within the Array Area. 
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Figure 4.1: Arklow Bank Wind Park 2 Location Map
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4.2 Offshore infrastructure 

4.2.1 Overview 

4.2.1.1 The proposed offshore infrastructure associated with ABWP2 will comprise all development 

seaward of the HWM. Consent is sought by the Developer to construct the Proposed 

Development in accordance with one of two discrete Project Design WTG Options (Table 4.1), 

combined with two OSPs and associated foundation and cabling systems. These WTG design 

option layouts are displayed in Figure 4.3 (Project Design Option 1) and Figure 4.4 (Project 

Design Option 2) and shown in Planning Drawings AW-SSE-000-CVL-PEV-0003-000 to AW-

SSE-000-CVL-PEV-0007-000 (Project Design Option 1 ï Wind Park Layout) and Planning 

Drawings AW-SSE-000-CVL-PEV-0008-000 to AW-SSE-000-CVL-PEV-0012-000 (Project 

Design Option 2 ï Wind Park Layout) respectively. 

4.2.1.2 The coordinates for WTG and OSP locations for Project Design Option 1 and Project Design 

Option 2 are provided in Annex 1. 

4.2.1.3 Figure 4.2 presents an overview of the main components of an offshore windfarm. 

 

Figure 4.2: Main components of an offshore windfarm (OWF) 

4.2.1.4 Each WTG will comprise a tower section, nacelle and three rotor blades. The WTG 

foundations will be monopiles (MPs) and a network of inter-array cabling shall be used to 

transmit power from the WTGs to the OSPs. Each OSP will comprise a topside structure 

supported on a MP foundation. As there are two OSPs proposed, interconnector cables may 

be used to connect these to one another to improve the availability of the electrical system 

and to provide redundancy. Each OSP will be connected to an export cable, and these two 

offshore export cables will be installed in the Array Area and the Cable Corridor and Working 

Area presented in Figure 4.1 and will make landfall at Johnstown North, North of Arklow town. 

The Proposed Development will also include scour protection and cable protection.  

 

 

 

  

4.2.1.4  
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Figure 4.3: Proposed Development Project Design Option 1 (5653 WTGs) 
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Figure 4.4: Proposed Development Project Design Option 2 (47 WTGs)
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4.2.1.5 The following sections provide a description of each component of the Proposed 

Development. 

4.2.2 Wind turbine generators (WTGs) 

4.2.2.1 The Proposed Development will comprise either 5653 or 47 WTGs. The WTG layouts for each 

Project Design Option have been developed to best utilise the available wind resource, 

suitability of seabed, environmental conditions and wake effects, while seeking to minimise 

environmental impacts and avoid site constraints. An illustration of the Project Design Options 

is presented in Figure 4.5. 

4.2.2.2 A limit of deviation of up to 100 m will be applied for the WTGs, OSPôs and associated 

foundations. This is in order to adapt to site constraints during construction (e.g. ground 

conditions) and/or to avoid areas of sensitive habitat.  

4.2.2.3 The WTGs for both Project Design Options will comprise three blades and a horizontal axis 

rotor. The blades will be connected to the hub, forming a rotor which turns a shaft connected 

either directly to the generator (ódirect driveô) or to a gearbox, which are located within the 

nacelle. The nacelle is supported by the tower and is able to yaw on the vertical axis in order 

to continually align the rotor with the oncoming wind direction.  

4.2.2.4 A general arrangement schematic of a WTG and Monopile Foundation is presented in Figure 

4.6. 

4.2.2.5 The WTG towers will be coloured grey (RAL 7035) and the foundation structure will be 

coloured yellow (RAL 1023) to a minimum distance of 15 m above HAT for navigation marking 

purposes (see paragraph 4.2.4.2).  
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Project Design Option 1 ï 5653 WTGs 

 

Project Design Option 2 ï 47 WTGs 

 

Figure 4.5: WTGs associated with Project Design Option 1 and Project Design Option 2 
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Figure 4.6: WTG and monopile foundation general arrangement 
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4.2.2.6 The Project Design Options for the WTGs are presented in Table 4.1. Two WTG options are 

being considered as displayed in Figure 4.5 above with associated parameters outlined in 

Table 4.1. The two WTG options comprise Project Design Option 1 (Model 1a or 1b) and 

Project Design Option 2.  As shown in Table 4.1 below, Project Design Option 1 (Models 1a 

and 1b) have the same rotor diameter, hub height, tip heights and layouts however, chord 

width and revolutions per minute (RPM) will vary slightly across the two models.  

Table 4.1: Project design WTG options 

 Project Design Option 1 Project Design Option 2 

Hub Height (above LAT) 
(m) 

155 162 

Rotor Diameter (m) 236 250 

Upper Blade tip height 
(above LAT) (m) 

273 287 

Lower Blade tip height 
(above LAT) (m) 

37 37 

Number of WTGs  5653 47 

Turbine and OSP Locations 
(with maximum 100 m limit 
of deviation) 

As illustrated in Figure 4.3 above As illustrated in Figure 
4.4 above) 

Chord Width (m) Model 1a Model 1b  

6.9 
5.45.1 6.86.5 

Average annual RPM 6.34 5.73 6.19 

 

4.2.2.7 The WTGs will be accessed by personnel with their tools and equipment from either a vessel 

or a helicopter. Access by vessel will be facilitated by boat landing systems fixed to the WTG 

foundation, and external working platforms will be designed to allow ówalk-to-workô access 

directly from the vessel via gangway systems (see section 4.5.5). The nacelle will have a 

helicopter hoist (óheli-hoistô) area allowing access for personnel with their tools and equipment 

and for emergency rescue operations. 

4.2.2.8 Each WTG will contain quantities of oils and fluids (such as lubricating oils, hydraulic oils, 

coolants) to support regular operations and maintenance activities. The types of oils and fluids 

include: 

¶ Grease  

¶ Synthetic Oil  

¶ Hydraulic Oil  

¶ Gear Oil  

¶ Lubricants  

¶ Nitrogen  

¶ Water/Glycol  

¶ Transformer Silicon/Ester oil  

¶ Sulphur hexafluoride (SF6) 
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¶ Glycol/Coolants 

4.2.2.9 Oils and fluids as listed above will be replaced as required during the operational and 

maintenance phase (see section 4.5.2). In addition, petroleum fuels may be used to fuel 

temporary generators providing power to equipment and marine lighting during the 

construction, operational, maintenance and decommissioning phases. 

4.2.3 Offshore substation platforms (OSPs) 

4.2.3.1 The Proposed Development will require two OSPs comprising one OSP in the north and one 

OSP in the south of the Array Area, see Figure 4.7 and Figure 4.8 and Planning Drawings 

AW-SSE-000-CVL-PEV-0003-000 (Project Design Option 1 - Wind Park Layout) and AW-

SSE-000-CVL-PEV-0008-000 (Project Design Option 2 - Wind Park Layout). The purpose of 

the OSPs is to transform the electricity generated by the WTGs (at 66 kV) to a higher voltage 

(220 kV), allowing the power to be efficiently transmitted to shore. An example of an OSP is 

shown in Figure 4.89Figure 4.89. Elevations of the OSP'sOSPs are shown in Planning 

Drawing AW-SSE-000-CVL-PEV-0037-000 (Offshore Substation Platform Elevations). Due to 

the distances of electricity transmission between the Proposed Development and the 

connection point to the National Electricity Transmission Network at the Avoca River Park, the 

electricity generated will operate on an HVAC (high voltage alternating current) system.
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Figure 4.7:  OSP locations for 53 WTG option 
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Figure 4.8 OSP locations for the 47 WTG option
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Figure 4.89: OSP topside general arrangement 

4.2.3.2 The OSP topsides will contain switchgear, transformers, control equipment, auxiliary electrical 

equipment, cranes, batteries, generators, fire control systems and a communications mast. 

The OSP will comprise a platform with a number of decks, which will include a heli-hoist area. 

OSP topsides will generally be grey in colour, with the foundation structure painted yellow 

(RAL1023) for navigation marking purposes. The OSP topside parameters are presented in 

Table 4.2. 

Table 4.2: OSP topside parameters 

Parameter  OSPs  

Number of OSPs 2 

Height of main structure above LAT (m) 53 

Height of top of antennae structure above LAT (m) 63 

Topside length (m)  46 

Topside width (m)  33.5 

4.2.3.3 The topside structure of the OSP will also provide access and emergency welfare facilities for 

personnel, as well as a lower deck where the inter-array, interconnector and offshore export 

cable hang-offs are located. The hang-offs will support the weight of the cables as they enter 

the underside of the OSP topside structure. The structures will be un-manned and will only 

have personnel on them construction and operation and maintenance activities. The topside 

structure of the OSP will have lightning protection in the form of rods and finials mounted on 
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top of the antennae structure and other equipment and/or containers to ensure adequate 

lightning protection for the structure.   

4.2.3.4 Each OSP will contain quantities of oils and fluids (such as lubricating oils, hydraulic oils, 

coolants). The types of oils and fluids required for the OSPs include:  

¶ Diesel fuel; 

¶ Transformer coolant oil; 

¶ UPS Batteries; 

¶ Biodegradable electrolyte; 

¶ Fire Suppression Systems; 

¶ HVAC Coolant; and 

¶ SF6. 

4.2.3.5 The oils and fluids as listed above will be replaced as required during the operational and 

maintenance phase. In addition, diesel may be used to fuel temporary generators providing 

power to equipment during the construction, operational and maintenance and 

decommissioning phases. 

4.2.4 Foundations 

Overview 

4.2.4.1 All WTG and OSP foundations will consist of steel monopiles. Figure 4.910Figure 4.910 

shows monopile general arrangement schematics for WTG and OSP foundations with further 

details provided in Planning Drawing AW-SSE-000-CVL-PEV-0035-000 (Wind Turbine 

Generator Foundations) and Planning Drawing AW-SSE-000-CVL-PEV-0036-000 (Offshore 

Substation Platform Foundations). 

  

  

Figure 4.910: Typical monopile foundation general arrangement (left WTG, right OSP)  

4.2.4.2 For WTG foundations and the OSP foundations, a Transition Piece (TP) may be installed over 

the monopile acting as a structural interface between the monopile and WTG tower or OSP 

topside respectively. The TP for the WTG foundations, if employed, will include boat landing 
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ladders (and rest platform if applicable), an external working platform, a davit crane and other 

ancillary components (i.e. communication antennae, navigational aids, identification signage, 

lighting etc). The TP for the OSP foundations will include support for the topside structure, a 

deck to facilitate cable pulling and access to the topside, boat landing systems (including rest 

platforms if applicable), davit cranes and other ancillary equipment. Alternatively for the 

WTGs, the monopile may be directly connected to the WTG tower, in which case the TP-less 

monopile would provide the same functionality as defined for the TP above, but with 

secondary steel components installed to the monopile offshore. For navigational purposes the 

upper sections of the foundations are coloured yellow (RAL 1023) to a minimum height of HAT 

+15 m.  

4.2.4.3 Cathodic protection will be installed on each foundation. This may consist of subsea zinc or 

aluminium anodes, as is typical for offshore windfarms (OWFs) and other subsea structures. 

These are also known as ósacrificialô anodes, as the anodes gradually dissipate and are diluted 

into the sea water, protecting the foundation. Alternatively, an impressed current cathodic 

protection (ICCP) system may be used or used in combination with sacrificial anodes. Other 

corrosion protection methods may also be used such as application of corrosion resistant 

coatings, inclusion of corrosion allowance (additional sacrificial steel) or use of non-metallic 

or corrosion resistant materials.  

4.2.4.4 Scour protection will be installed around each foundation to prevent scour holes developing 

around the structures. Each foundation type and associated scour protection are considered 

below.  

Monopile foundations 

4.2.4.5 Monopile foundations consist of a single hollow steel tube installed at depth into the seabed. 

Monopile foundation parameters are presented in Table 4.3.  

4.2.4.6 The monopile foundation parameters such as pile diameter and pile penetration depth will 

depend on location specific water depths and ground conditions, both of which are dynamic 

and will change with time, as a result these parameters will be confirmed at the time of 

construction and a range is presented below.  The ranges required for the WTG and OSP 

monopile foundation parameters are set out in Table 4.3.  

Table 4.3: Monopile foundation infrastructure parameters for WTGs and OSPs 

Parameter WTG  OSP 

Pile diameter (m) 7-11 7-14 

Pile penetration depth below Lowest Seabed 
Level (m) 

20-37 20-45 

Seabed footprint per pile (m2) 38-96 38-154 

Total seabed footprint for component type (m2) 1,786-5,3801,786-
5,088 

76-310 

 

Scour protection 

4.2.4.7 As stated above, scour protection will be installed around the foundations to prevent the 

development of scour holes. In the absence of scour protection, scour holes may develop due 

to the localised increase in flow rates experienced in the immediate vicinity of a structure. 

4.2.4.8 Scour protection may include the use of: 
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¶ Concrete mattresses: typically several metres wide and long, cast of articulated concrete 

blocks which are linked by a polypropylene rope lattice which are placed around the 

structures to stabilise the seabed and inhibit erosion;  

¶ Rock: methods such as placement of layers of graded stones on and/or around structures 

to inhibit erosion.  

¶ Artificial fronds: mats typically several metres wide and long, composed of continuous lines 

of overlapping buoyant polypropylene fronds that create a drag barrier which prevents 

sediment in their vicinity being transported away. The frond lines are secured to a polyester 

webbing mesh base that is secured to the seabed by a weighted perimeter or anchors pre-

attached to the mesh base. 

¶ Rockbags: mesh bags comprising rope fabric which contains elements of recycled plastic. 

Mesh bags are currently sized up to 12 tonnes in weight per bag and are filled with a loose 

mix of varying sized rocks. These bags are placed in overlapping concentric rings. 

¶ Geotextile Sand Containers: comprise geotextile fabric bags filled with sand instead of rock. 

The bags are positioned around the monopile structures, that acts to reduce turbulent flow 

and reduce scour.  

4.2.4.9 The type, design and quantity of the scour protection to be installed will depend on the 

monopile foundation diameter and will take into account factors such as seabed conditions, 

currents and water depth. Scour protection parameters for monopiles are presented in Table 

4.4.  

Table 4.4: Scour protection infrastructure parameters 

Parameter WTGôsWTGs OSPs 

Height (m) 0.5-3 0.5-3 

Radius (m) 14-39 14-49 

Area per foundation requiring scour protection (m2) 615-4,779 615-7,543 

Volume per foundation (m3) 307-14,337 307-22,629 

Total volume for component type (m3) 14,429-
802,87214,429-
759,861 

614-45,258 
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Figure 4.1011: Image showing Scour protection (Rock) installed around monopile (Image 

courtesy of Dogger Bank Windfarm) 

4.2.5 Subsea cables 

4.2.5.1 The total lengths, burial depths and routing of inter array, export and interconnector cabling 

required will depend upon the final WTG and OSP locations (within the WTG and OSP limits 

of deviation) as well as site constraints such as wrecks, sensitive habitats and difficult ground 

conditions such as stiff clays and shallow rock. A range for the lengths and the burial depths 

are presented in the respective sections below. Indicative cable layouts are provided in 

Planning Drawings AW-SSE-000-CVL-PEV-0013-000 to 0021 (Project Design Option 1) - 

Cables Layout) and Planning Drawings AW-SSE-000-CVL-PEV-0022-000 to 0030 (Project 

Design Option 2 - Cables Layout).  

4.2.5.2 The Developer will seek to bury the cables to ensure the cables are adequately protected 

from activities such as anchoring and fishing. Ground conditions such as shallow rock, 

boulders or stiff clays may prevent the cable installation equipment reaching adequate burial 

depth. In areas where adequate burial depth has not been achieved the cables will require 

additional protection and these parameters are outlined in Table 4.8. 
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Figure 4.1112: Example of submarine cable cross section  

Inter-array cables 

4.2.5.3 Inter-array cabling (66 kV HVAC) will connect each WTG to an OSP and in some cases via 

other WTGs. The proposed cable will consist of a cross-linked polyethylene (XLPE) insulated 

aluminium or copper conductor submarine cable and will contain fibre optic cores. Each 

submarine cable will consist of a three-core cable (i.e. three electrical conductors within the 
































































































