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Plan Overview 
Purpose and Objectives of the Plan 

This Cable Plan (CaP) has been prepared to address the specific requirements of the relevant conditions 
attached to the Section 36 (S36) Consent and Marine Licences (collectively referred to as the Offshore 
Consents) issued to Neart na Gaoithe Offshore Wind Limited (NnGOWL). 

The CaP confirms the location of inter-array, interconnector and export cables, and their method of burial 
and protection.  It explains how cable routing has been, and will be, informed by survey work that has 
identified constraints within the Project area.  The CaP also confirms the technical specification of the 
cables to be installed. 

All NnGOWL personnel and Contractors involved in the Project must comply with this CaP. 

 

Scope of the Plan 

The CaP covers, in line with the requirements of the consents conditions, and in line with industry 
standards and good practice, the following for the inter-array, interconnector and export cables: 

• Installation methods; 

• Routing; 

• Technical specifications and an assessment of the attenuation of electro‐magnetic fields; 

• A summary of the cable burial risk assessments that have been undertaken to inform burial 
and protection plans; and 

• Methodologies for surveys of the cables through the operational life of the Project. 

 
Structure of the Plan 

The CaP is structured as follows: 

Sections 1 to 3 sets out the scope and objectives of the CaP, statements of compliance and provide an 
overview of the Project. 

Section 4 confirms cable location and layout. 

Section 5 details the technical specification of the cables and associated electromagnetic fields. 

Sections 6 and 7 set out intended cable burial and protection, as informed by cable burial risk 
assessments. 

Section 8 identifies cable inspection activities to be undertaken during the operational phase of the 
Project. 

Section 9 confirms compliance with the Application. 

 

Plan Audience 

The CaP is intended to be referred to by personnel involved in the construction of the Project, including 
NnGOWL personnel and Contractors. 
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Compliance with this CaP will be monitored by the NnGOWL Consents team, NnGOWL’s Environmental 
Clerk of Works (ECoW) and the Marine Scotland Licensing Operations Team (MD-LOT). 

 

Plan Locations 

Copies of this CaP are to be held in the following locations: 

• NnGOWL Project Office; 

• At the premises of the cable installation Contractors acting on behalf of NnGOWL; 

• NnGOWL Marine Coordination Centre; and 

• With NnGOWL’s ECoW. 
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2 NnGOWL Statements of Compliance 
8. NnGOWL (including NnGOWL’s relevant Contractors/Subcontractors) in undertaking the construction 

and operation of the Project will comply with this CaP as approved by the Scottish Ministers. 

9. Where updates or amendments are required to this CaP, NnGOWL will ensure the Scottish Ministers 
are informed as soon as reasonably practicable and where necessary the CaP will be resubmitted for 
approval. 

10. NnGOWL will comply with the limits defined by the Application and supporting documentation 
(referred to in Annex 1 of the S36 Consent and Part 2 of the Wind Farm and OfTW Marine Licence in 
so far as they apply to this CaP (unless otherwise approved in advance by the Scottish Ministers)). 
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3 Project Overview 
11. The Wind Farm Area is located to the northeast of the Firth of Forth, 15.5 km directly east of Fife Ness 

on the east coast of Scotland (See Figure 3-1).  The Wind Farm Area covers approximately 105 km2.  
Offshore Export Cables will be located within the Offshore Export Cable Corridor which runs in an 
approximately southwest direction from the Wind Farm Area, making landfall at Thorntonloch beach 
to the south of Torness Power Station in East Lothian. The Offshore Export Cable Corridor is generally 
300 m in width from the Wind Farm Area boundary to the landfall location with a slightly wider area 
at approximately 9 km offshore from Thorntonloch beach associated with the Extension Area. Figure 
3-1 shows the Wind Farm Area and Offshore Export Cable Corridor (including the Extension Area). 

12. The Offshore Consents allow for the construction and operation of the following main components, 
which together comprise the Project: 

• 54 wind turbines generating a maximum total output of around 450 MW; 

• 54 jacket substructures installed on pre-piled foundations, to support the wind turbines; 

• Two alternating current (AC) substation platforms, referred to as Offshore Substation 
Platforms (OSPs), to collect the generated electricity and transform the electricity from 66 kV 
to 220 kV (kilo Volt) for transmission to shore; 

• Two jacket substructures installed on piled foundations, to support the OSPs; 

• A network of inter-array subsea cables, buried and/or mechanically protected, to connect 
strings of turbines together and to connect the turbines to the OSPs;  

• One interconnector cable connecting the OSPs to each other; 

• Two buried and/or mechanically protected subsea export cables to transmit the electricity 
from the OSPs to the landfall at Thorntonloch and connecting to the onshore buried export 
cables for transmission to the onshore substation and connection to the National Grid 
network; and 

• Minor ancillary works such as the deployment of metocean buoys and permanent 
navigational marks. 

13. Offshore construction commenced in August 2020 and is scheduled to take approximately five years 
to complete.  Details of the construction programme are provided in the Construction Programme 
and Construction Method Statement (CoP and CMS). 
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Figure 3-1: Wind Farm Area and Offshore Export Cable Corridor locations 







 

NNG-NNG-ECF-PLN-0007 PROTECT –NOT PROTECTIVELY MARKED  PAGE 22 OF 61  

 

 

 
Cable Plan  
Neart na Gaoithe NNG-NNG-ECF-PLN-0007 

    

bedrock that comprises the seabed here.  Further offshore, out to approximately 7 km, the seabed 
gradient decreases and is generally flat and featureless, especially where soft sediment makes up 
the seabed surface.  Along the Offshore Export Cable Corridor recent survey work generally 
corroborates the findings of earlier surveys (Fugro, 2019; 2020).  Within the nearshore area the 
Offshore Export Cable Corridor comprises of bedrock with veneers of sands and gravels, and areas 
of deeper mixed sediments generally dominated by sand and gravel components (Fugro, 2020).  
Further offshore the Export Cable Corridor varies between areas of muddy sand with high clay and 
silt components and areas of coarser sand with gravel (Fugro, 2019).  This is interrupted by a series 
of igneous dykes around 9 km offshore from the landfall. 

20. The results of all surveys undertaken to date have been issued to the cable installation Contractor, 
who has used the data to undertake route engineering and identify the most appropriate cable 
burial tools and techniques. 

4.3.2 Benthic Surveys 

21. The dominant sediment type identified within the Wind Farm Area is slightly gravelly muddy sand, 
although patches of coarser sediment (e.g., sandy gravel and gravelly sand) were also recorded 
within the Wind Farm Area.  Offshore characterisation surveys identified the presence of the 
biotope complex SS.SMu.CSaMu (circalittoral sandy mud) with epifaunal species present including 
seapens (e.g., Virgularia mirabilis) and brittlestars (e.g., Amphiura spp.).  Infaunal species include 
polychaetes (e.g., Spiophanes bombyx) and bivalves (e.g., Mysella bidentata, Abra spp. and 
Nuculoma spp.) across the Wind Farm Area (NnGOWL, 2018). 

22. Video analysis indicated biotopes more typical of soft sediments with polychaete tubes, 
megafauna burrows, seapens (e.g., Pennatula phosphoracea and V. mirabilis) and Chaetopterus 
tubes.  These features suggest the presence of the Priority Marine Feature ‘burrowed mud’ and 
the component biotope SS.SMu.CFiMu.SpnMeg (Seapens and burrowing megafauna in 
circalittoral fine mud), covering a proportion of the Wind Farm Area. 

23. A series of rocky substrates corresponding to the exposure of the Wee Bankie Formation were 
also observed during video analysis with areas of a highly variable seabed comprising a mix of 
substrate habitat types.  These included large boulders and cobbles supporting a mosaic of the 
biotopes CR.MCR.EcCr.FaAlCr.Pom (faunal and algal crusts with Pomatoceros triqueter and sparse 
Alcyonium digitatum on exposed to moderately wave-exposed circalittoral rock) and 
CR.MCR.EcCr.FaAlCr.Adig (A. digitatum, P. triqueter, algal and bryozoan crusts on wave-exposed 
circalittoral rock). 

24. The Offshore Export Cable Corridor is characterised by deep circalittoral mud and gravelly muddy 
sand, typical of the outer Firth of Forth.  Further inshore, the cable route is characterised by deep 
circalittoral coarse sediment and low energy rock habitats. 

25. The habitat complexes along the Offshore Export Cable Corridor closer to the Wind Farm Area 
comprised muddy sand biotope complexes.  Further inshore, the area is characterised by coarse 
sediment (e.g. SS.SCS.CCS) comprising cobbles, pebbles, gravel and coarse sand.  Conspicuous 
fauna identified from the video images comprised keel worms Pomatoceros spp. and crustaceans 
such as Munida rugosa. 

26. Discrete areas of both the Wind Farm Area and the Offshore Export Cable Corridor supported 
dense areas of the brittlestar Ophiothrix fragilis which fitted the biotope SS.SMx.CMx.OphMx. 

27. Benthic surveys have not identified any habitats that have influenced cable routing or installation 
methods.  Furthermore, the Project does not overlap with any conservation sites designated for 
benthic habitat or species. 
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4.4 Key Constraints 

4.4.1 Wind Farm Area 

28. The Development Specification and Layout Plan (DSLP) identifies those constraints present within 
the Wind Farm Area that have influenced the final layout of the Wind Farm array; this layout has 
driven the layout and location of the inter-array and interconnector cables as shown on Figure 
4-1.  The inter-array and interconnector cables typically travel in straight lines between structures, 
though do deviate to avoid AEZs, which are mapped on Figure 4-1 below. 

4.4.2 Offshore Export Cable Corridor 

29. The constraints detailed within the DSLP and presented on Figure 4-1 have been considered in 
routing the export cable from the edge of the Wind Farm Area boundary to the OSPs.  Along the 
Offshore Export Cable Corridor, the following physical constraints have also been identified: 

• An AEZ; and 

• Challenging ground conditions in the nearshore area (from landfall to approximately 
1.25 km offshore), steep protruding bedrock at Kilometre Point (KP) 9 offshore from 
landfall and extended areas of uneven bedrock from landfall out to approximately KP 3. 

•  

30. Following appraisal of the geophysical data, this protruding rock feature at KP 9 was considered a 
hazard to the export cable installation process, causing an obstruction in two discrete areas.  The 
geophysical survey identified an area of sedimentary substrates immediately to the west of the 
Offshore Export Cable Corridor.  As a result, the Offshore Export Cable Corridor was extended to 
the west around these rock protrusions through this area with ground conditions known to be 
more conducive to cable burial as covered by the varied OfTW Marine Licence. 

4.5 Location and Layout 

4.5.1 Inter-Array Cables and Interconnector Cable 

31. The wind turbines will be connected by inter-array cabling arranged in circuits (‘loops’).  There will 
be 6 loops with 8 - 10 turbines on each.  The first and last wind turbine in a loop is connected by 
an inter-array cable to an OSP.  The OSPs will be connected to one another by a single 
interconnector cable.  The arrangement of the cables is set out in Figure 4-1. 

32. The lengths of each of the inter-array and interconnector cables between the bellmouths of the 
turbines and OSP locations are presented in Table 4-2.  The length of the inter-array cabling and 
interconnector cabling to be installed in contact with the seabed will be approximately 94 km and 
4 km (subject to any micro-siting). 

33. The total amount of cabling required also includes the vertical lengths, which are encased within 
the J-tubing from the bellmouth up to the full height of the WTG or OSP.  This totals 106 km and 
4 km for the inter-array cables and interconnector cable, respectively.  This additional 10 km of 
cabling is not in direct contact with the seabed but is included here for completeness. 

4.5.1.1 Route Refinement and Micro-siting 

34. The final location and layout of the inter-array cables and the interconnector cable presented in 
Figure 4-1 remains subject to possible further minor route refinement (‘micro-siting’) following 
analysis of the data being collected as part of the recent survey campaign detailed in Table 4-1.  
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Micro-siting would be undertaken to route around any newly identified constraints and would not 
constitute significant changes to this CaP. 
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Figure 4-1: Inter-array and interconnector cable configuration, showing 66 kV cable connectivity between turbines and OSPs 
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Figure 4-2: OSP locations and the interconnector and export cable arrangements to avoid known constraints within the Offshore Export Cable Corridor 
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5 Technical Specification of Cables 

5.1 Inter-Array Cables and Interconnector Cable 

39. The inter-array cables and the interconnector cable will comprise 3 core 66 kV armoured submarine 
power cables of a type typically used to support medium voltage connections between offshore 
installations. 

5.1.1 Cable Components 

40. The main components of the inter-array cables are shown in Figure 5-1 and are described briefly below.  
The interconnector cable will follow a similar design but will utilise copper conductors instead of 
aluminium.  The inter-array and interconnector cables will be designed in accordance with industry 
standards as set out in the relevant International Electrotechnical Commission (IEC) and DNV-GL 
guidance. 

 

 

Figure 5-1: Inter-array and interconnector cable design 

5.1.1.1 Power Cores 

41. The cables will be comprised of three aluminium power cores each with a cross-sectional area of 
approximately 300 mm2.  The aluminium power cores are of flexible design and suitable for installation 
and use in a sub-sea environment.  The cores will be insulated with either stainless steel or cross-linked 
polyethylene (XLPE).  For waterproofing each core will be surrounded with a semi conducting water 
blocking tape suitable for subsea use. 

5.1.1.2 Integrated Data Cable 

42. The inter-array and interconnector cable will be bundled with a fibre optic sub-cable which will provide 
the necessary functionality for turbine control and instrumentation systems and will also provide internet 
connectivity and communications on each turbine and OSP.  The cables will be supported in a water 
repellent gel within a stainless steel tube, protected by inner polyethylene sheath, galvanised steel wire 
armour and an outer polyethylene sheath. 
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5.1.1.3 Cable Armouring  

43. Appropriate filler materials (e.g. ropes or extruded polymeric profiles) will be included within the cable 
interstices. 

44. The inter-array and interconnector cables will then be protected by one layer of galvanised steel wire. 

45. Bitumen and polypropylene rovings (bundles of fibre wrapped around the cable) are applied over the 
armour wires for outer protection of the cable. 

5.1.2 Electromagnetic Fields  

46. This section summarises the results of a desk based assessment carried out by the cable manufacturer 
on behalf of NnGOWL on the attenuation of electromagnetic fields associated with the inter-array cables 
and interconnector cable. 

47. The study calculated the magnetic field magnitudes at a given distance from the inter-array and 
interconnector cable at a burial depth of 1.0 m.  The magnitudes were calculated using the Finite Element 
Method with the analysis software package Comsol.  The study confirmed that the electromagnetic field 
(EMF) generated by the cables decreases rapidly with distance from them. 

48. The modelling outputs predict that the EMF generated by the inter-array cables and interconnector cable 
will reduce to zero within 0.25 m of the cable when it is carrying the maximum current of 459 Amp (A) 
and 923 A respectively.  The maximum generated EMF identified is 1.3 millitesla (mT) and 2.1 mT at the 
surface of the inter-array cable and interconnector cable respectively.  In both cases the EMF reduces 
down to 0 mT before it reaches the seabed surface.  Therefore, the predicted maximum magnetic field 
strength of the inter-array cables and interconnector cable at the seabed is expected to be lower than 
the earth’s magnetic field (~0.05 mT). 

5.2 Offshore Export Cables 

49. The offshore export cables will comprise two 3 core 220 kV armoured submarine power cables.  The 
offshore export cables will be designed in accordance with industry standards as set out in the relevant 
IEC and DNV-GL guidance. 

5.2.1 Cable Components 

50. The main components of the offshore export cables are shown in Figure 5-2 and are described briefly 
below. 
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Figure 5-2: Offshore Export Cable design 

5.2.1.1 Power Cores 

51. Each offshore export cables for the Project, will comprise three power cores each with a cross-sectional 
area of approximately 630 mm2.  The conductors will be formed mainly of aluminium conductors as 
shown in Figure 5-2.  Copper conductors may be used within the horizontal ducts at the landfall location 
and within the OSP J-tubes. 

52. The cores will be insulated with XLPE.  For waterproofing each core will be surrounded with a semi 
conducting water blocking tape suitable for subsea use. 

5.2.1.2 Fibre Optic Data Cable 

53. The offshore export cables will be bundled with two fibre optic sub-cables supported in a water repellent 
gel within a stainless steel tube, protected by inner polyethylene sheath, galvanised steel wire armour 
and an outer polyethylene sheath. 

5.2.1.3 Cable Armouring and outer sheathing 

54. Appropriate filler materials (e.g. ropes or extruded polymeric profiles) will be included within the cable 
interstices to provide a robust and stable base for the application of armouring. 

55. The offshore export cables will then be protected by one layer of galvanised steel wire flushed with 
bitumen for corrosion protection.  The armouring provides external mechanical protection, weight and 
strength.  Polypropylene rovings are applied over the armour wires for outer protection of the cable.  The 
outer serving is black with a helical stripe for identification. 

5.2.2 Electromagnetic Fields 

56. This section summarises the results of a desk based assessment carried out by the cable manufacturer 
on behalf of NnGOWL on the attenuation of EMFs associated with the offshore export cables. 

57. The study calculated the magnetic field magnitudes at seabed level and 1 m above seabed level 
generated from the offshore export cables at a burial depth of 1.0 m.  The magnitudes were calculated 
using the Finite Element Method.  The study confirmed that EMF decreases rapidly with distance from 
the cables. 
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58. The modelling outputs predict that the EMF generated by the export cables will reduce to zero within 
5 m of the cables when it is carrying the maximum current of 599 A.  The maximum generated EMF 
identified is 0.014 mT at the surface of the seabed directly above the cable.  Therefore, the predicted 
maximum magnetic field strength of the export cables at the seabed is expected to be lower than the 
earth’s magnetic field (~0.05 mT). 
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6 Cable Burial 

6.1 Introduction 

59. Section 6.2 below provides a summary of the CBRAs undertaken to identify potential threats to the cables 
and proposes burial depths to minimize risk from these threats to protect the integrity of the installed 
subsea cables.  Section 6.3 then sets out proposed cable burial and protection, which has been informed 
by the CBRA findings. 

6.2 Cable Burial Risk Assessment 

60. CBRA is a risk-based assessment undertaken to help determine an optimized Depth of Lowering (DoL) for 
subsea cables, such that threats to the cable and to other marine users (e.g. interactions between 
anchors or fishing gear with cables) can be avoided. 

61. For the purpose of this CaP, cable burial depth will be described as the DoL.  The DoL is the depth 
measured from the top of the cable to the surrounding mean seabed level (Figure 6-1). 

 

 

Figure 6-1: Cable DoL relative to Mean Seabed Level (MSBL) 

62. CBRAs have been undertaken by external technical consultants Cathie in accordance with the following 
industry guidance documents: 

• Carbon Trust (2015) Cable Burial Risk Assessment Methodology, Guidance for the Preparation of 
Cable Burial Depth of Lowering Specification, CTC835, February 2015; 

• Carbon Trust (2015) Application Guide for the Specification of the Depth of Lowering using the 
Cable Burial Risk Assessment (CBRA) methodology, Dec 2015; and, 

• DNV-GL (2016) Subsea Power Cables in Shallow Water, DNV-GL-RP-0360, 2016. 

63. The CBRA method reviews threats based on their anticipated frequency (e.g. how often anchor strike can 
be expected to occur in the area) and consequence (e.g. to what depth anchors may penetrate the 
seabed).  Once the frequency and consequence of the identified threats is understood, the CBRA 
investigates how the risk associated with that threat can be mitigated to an acceptable level (as 
determined by DNV-GL standards) by cable burial, based on known ground conditions (as informed by 
site survey data; see Sections 4.3.1 and 6.2.1) and prevailing hydrodynamic conditions (i.e. sediment 
mobility). 
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64. The CBRAs considered the following main threats: 

• Anchor strike: Vessel data was analysed to understand vessel activity in the Project area based 
on site-specific AIS and radar data and coastal AIS data, and the anchor types and sizes 
associated with this activity were identified, allowing an understanding of likely depths of 
anchor penetration. 

• Fishing gear interactions: Fisheries data was analysed to understand fishing activity in the 
Project area, the types of gear in use and the likely depths of gear penetration based on the 
most recent data collated by the Marine Management Organization (MMO) and the 
International Council for the Exploration of the Sea (ICES).  See Section 6.2.3 for more detail. 

• Sediment mobility (considered a secondary threat): Existing seabed data were analysed to 
understand the potential for mobile bedforms and their thickness.  The results of assessment 
remain indicative pending the analysis of recently gathered additional seabed survey data.  The 
potential for mobile bedforms of 0.2 – 0.3 m thickness in some locations was identified. 

6.2.1 Ground Conditions 

65. Geotechnical and geophysical site investigations have identified several ‘soil’ types present across the 
Wind Farm Area, as summarized in Section 4.3.1.  These include sand (with varying silt and gravel 
content), clay (of various strengths) and rock (dolomite, sandstone and siltstone, close to/at the seabed 
surface in places).  Sands are widespread across the Wind Farm Area; low strength to medium strength 
clays are also relatively widespread; medium to high strength clays are found on seabed mounds; and 
rock is encountered at/near the seabed surface in some locations. 

66. Soil conditions encountered along the Offshore Export Cable Corridor comprise loose to medium dense 
mud / sand overlying glaciomarine clays and bedrock.  The sand cover is generally limited in thickness 
(< 1 m thick) and almost absent in some areas nearshore, where the underlying bedrock is 
sub/outcropping.  Older muddy / clayey layers are dominant in the central stretch of the Corridor, where 
the bedrock deepens before re-emerging in close proximity to the Wind Farm boundary.  Soils in the 
intertidal zone comprise sand with gravel and cobbles (indicated as ‘firm sand’) over stiff to very stiff, 
locally firm, silt and bedrock.  The beach is widely covered by shingle, boulders and rocks. 

6.2.2 Anchor Strike 

67. A risk assessment of anchor strike was undertaken using Project-specific marine traffic survey data 
gathered during both winter and summer months across several years.  Data included marine traffic 
information gathered using Automatic Information System (AIS) and radar during offshore survey work 
and shore based AIS information on marine traffic.  The maximum anchor penetration depth based on 
the vessel types present within the Wind Farm Area and the seabed conditions was considered to be 
2.44 m; along the Offshore Export Cable Corridor the maximum penetration depth was estimated to be 
up to 6.64 m where there are thicker layers of soft clay.  This is considered to be a conservative worst-
case scenario as much of the Wind Farm Area and Offshore Export Cable Corridor are comprised of stiffer 
sands and gravels and areas of rock. 

68. Assuming unburied (surface-laid) cables, the risk return period from emergency anchoring to a single 
array cable is over 100,000 years, with the cumulative risk of anchoring to all 61 infield cables being once 
every 9,725 years.  The corresponding values for the export cables were > 26,000 years for one cable and 
1 in 9,326 years for both Offshore Export Cables. 
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6.2.3 Fishing Gear Interaction 

69. A risk assessment of fishing gear interaction was undertaken based on MMO fisheries data and other 
data sets and the outcomes of consultation as detailed within the Application (NnGOWL, 2018). 

70. These data sets include a detailed profile of the vessels operating from key fishing ports for vessels 
operating within the local and regional study areas, including number of vessels, length and age profiles, 
as well as descriptions of the fishing methods deployed.  In addition, consultation with Scottish and 
Anglo-Scottish inshore and offshore fisheries stakeholders was undertaken to both ground-truth data 
and to understand temporal and spatial patterns of fishing activity (NnGOWL, 2018).  Furthermore, these 
data sets were updated specifically for the CBRA, to ensure a recent overview of the baseline. 

71. The probability of fishing gear and cables interacting is dependent upon gear type and dimensions; for 
the purposes of the precautionary assessment, trawling using otter boards was assumed as this is 
considered the worst case. 

72. To mitigate the risk of interactions with fishing gear and based on a probabilistic assessment considering 
the type and frequency of fishing activity a recommended DoL of 0.2 m was determined in areas of sand, 
with 0.3 m DoL determined in areas of soft clay. 

6.2.4 Sediment Mobility 

73. The CBRAs undertaken for both the export cable and inter-array and interconnector cables also consider 
secondary hazards that may result in cable fatigue or abrasion.  For example, surface laid cables would 
be subject to loading from waves and currents and this could result in cable migration across the seabed.  
Excessive movement on the seabed could cause abrasion and/or fatigue issues.  Buried cables may be 
subject to exposure where there is a high degree of seabed mobility. 

74. An assessment of bathymetry data and physical processes in the Wind Farm Area have not identified 
large mobile bedforms.  Analysis of seabed conditions and local hydrodynamics indicate a maximum 
thickness of potentially mobile bedforms within the Wind Farm Area of up to 0.2 to 0.3 m.  Within the 
Wind Farm Area effects of local tides and currents and sediment processes are not anticipated to be 
significant due to the depth and relatively low current speeds recorded. 

75. Data along the Offshore Export Cable Corridor is limited however, sediment thickness along the cable 
route has been considered and no thick layers of mobile sediment have been identified.  Sediment 
mobility along the Offshore Export Cable Corridor will be reviewed on receipt of the results of the ongoing 
geophysical surveys to identify any significant mobile bedform features. 

76. Along the Export Cable Corridor, coastal processes may result in exposure of near shore cables, which 
could increase risk to cables from external threats and within the intertidal zones, dedicated cable 
installation and protection methods have been developed for cable protection at the landfall location 
comprising a mixture of Horizontal Directional Drilling (HDD), burial and mechanical protection as 
detailed in Section 7.2.2.1. 

6.2.5 CBRA Findings 

77. Table 6-1 below summarises the findings of the CBRAs. 
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depth.  Any greater reduction in depth, relative to chart datum, would be discussed with the MCA and 
agreed in writing by the Scottish Ministers. 

83. On the basis of currently available information, there is anticipated to be potential for rock protection on 
some sections of the export cables, where burial to target DoL is not technically feasible.  This is described 
below in Section 6.3.2. 

6.3.1 Inter-array and Interconnector Cables 

84. All inter-array and inter-connector cables will be buried beneath the seabed to a minimum target DoL of 
1.0 m wherever possible and installation methods and tools have been selected to maximise the 
likelihood achieving DoL.  If the DoL cannot be achieved during installation, means of additional 
protection, such as rock placement or concrete mattressing, will be employed to safeguard the cables 
from threats. 

85. Exposed cables adjacent to the turbines and OSPs (where cables emerge from burial beneath the seabed 
to connect with turbines or OSPs) will be protected using a Cable Protection System (CPS). 

86. Final route engineering is ongoing for inter-array and interconnector cables; however, all currently 
available information indicates that burial to anticipated DoL will be achieved.  If areas requiring rock 
placement are identified prior to commencement of cable installation these will be notified to MD-LOT 
in advance.  The final achieved (i.e. as-built) burial profile for inter-array and interconnector cables will 
be provided by the cable installation Contractor once cable installation and the post-lay survey has been 
completed. 

6.3.2 Offshore Export Cables 

87. Target DoL will vary along the export cable routes, as suggested in Table 6-1 above.  The offshore export 
cables will be buried beneath the seabed to a minimum target DoL of 1.0 m wherever possible along the 
majority of the route.  As above, installation methods and tools have been selected to maximise the 
likelihood achieving DoL. 

88. At the landfall site, the export cables will be routed through two pre-installed horizontal ducts beneath 
the seabed and under Thorntonloch beach.  The CBRA has indicated that out to approximately 4 km 
offshore from the landfall location, the risk of cable strikes is mitigated to an acceptable level with a DoL 
of 0.5 m, reflecting reduced vessel activity. 

89. If the DoL cannot be achieved during installation, means of additional protection, such as rock dumping 
or concrete mattressing, will be employed to safeguard the cables from threats.  The final achieved (i.e. 
as-built) burial profile for export cables will be provided by the cable installation Contractor once cable 
installation and the post-lay survey has been completed. 

90. Final route engineering is ongoing for the offshore export cables, however, latest survey data indicates 
potential requirement for rock protection on some sections of the cables, where achieving target DoL is 
not technically feasible due to the presence of hard ground.  Table 6-2 below summarises the currently 
anticipated target DoL and installation solutions along the export cable routes. 

91. Currently available information indicates that KP 0 (landfall) to KP 4 (i.e. approximately 4 km offshore) is 
predominantly rock that could prevent target DoL being achieved; where this is the case there may be a 
requirement for deployment of rock protection in discrete areas. 

92. From KP 4 to the Wind Farm Area the seabed is comprised of predominantly sand or clay overlying 
bedrock, with soft ground of sufficient depth to allow for a jetting cable burial solution.  Currently 
available information indicates that burial to anticipated DoL will be achieved along the majority of this 
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turbines and OSPs to form the ‘strings’ of turbines.  The installation methodology from OSP to 
turbine is very similar to that of the turbine to turbine. 

104. Prior to first end pull-in operations preparation teams will be deployed to rig the turbine jackets 
and/or OSP jackets with all the required pull-in equipment and material.  Preparation teams will 
be transferred using the walk to work vessel and/or by CTV.  Sets of pull-in equipment will be 
available to allow the preparation teams to prepare sufficient pull-in locations simultaneously. 

105. The following steps describe the key stages in the first end cable pull-in process: 

• The pull-in hoisting equipment will be lifted onto and set up on the turbine or OSP 
foundation. 

• The assembled CPS will be arranged on the deck of the CLV and the sealed end of the 
cable will be pulled from the carousel and through the CPS on the back deck of the CLV. 

• The messenger wire is pre-installed in the foundation J Tubes prior to load out.  It will be 
recovered from the foundation J-tube to the CLV by means of an ROV.  It will then be 
connected to the front of the cable on the CLV. 

• The cable will then be pulled off the CLV and into the J tube by the messenger wire.  This 
will be controlled by a team on the foundation controller a winch and a team monitoring 
the cable on the CLV.  An ROV will also monitor entry of the cable into the J Tube. 

• The cable will be secured in the foundation by means of a hang off clamp to ensure it 
does not slip back down the J Tube. 

106. A typical cable 1st End Pull-in operation is illustrated Figure 7-2 and described below. 

 

Figure 7-2 Typical 1st end pull-in operation 

107. Following 1st end pull-in of the cable the CLV will commence laying along the planned cable route 
towards the second turbine or OSP pull-in location. 

108. Personnel will undertake preparatory work on the turbine or OSP foundation prior to arrival of 
the CLV as detailed prior to first end cable pull-in. 

109. The CPS will be prepared on the deck of the CLV during transit towards the turbine or OSP.  The 
CLV will stop cable laying at a pre-determined distance from the second end pull in location and 
cut and seal the inter-array cable.  The cut and sealed end of the cable will then be routed round 
a cable quadrant and through the CPS. 

110. The messenger wire will again be recovered onto the CLV and attached to the cable.  The quadrant 
is then moved towards the stern of the CLV and lifted by the vessel winch located on an A-frame.  
The quadrant is then lowered to the seabed as the second end of the cable is pulled in through 
the J-tube of the turbine or OSP foundation and terminated in the same way as first end pull in 
operations. 
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111. A typical 2nd end pull-in operation is illustrated in Figure 7-3. 

 

Figure 7-3: Typical 2nd end pull-in operations 

112. When the quadrant reaches the seabed, it will be tripped to offload the cable. 

113. Following installation testing and termination of the cables will be conducted by personnel 
transferred onto the jackets from the walk to work vessel or CTVs. 

7.1.2.4 Inter-Array and Interconnector Cable Installation Stage IAC4 – Cable burial and protection 

114. There may be a need for close-fitting cable protection at the cables ends between the J- or I-tubes 
and where the cables are buried.  Rock placement or graded rock may also be required to support 
any free span sections of cables in these locations. 

115. Once cables are installed on the seabed, cable burial will be conducted by a hybrid trenching tool 
that can be set to use water jetting and/or mechanical cutting to achieve required burial depths 
(Figure 7-4).  The trenching tool can use jetting or mechanical cutting modes simultaneously to 
account for highly variable seabed conditions. 

 

Figure 7-4: Deployment of a hybrid cable trenching tool 

116. The trencher is equipped with a variety of survey and positioning equipment which are used for 
trencher positioning and monitoring of the cable along the route during the trenching operations.  
This equipment allows an assessment of DoL to determine whether a second pass of the trenching 
tool is required. 
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117. The trencher will be deployed from the CLV and using cameras will be lowered over the surface 
laid cable.  The trenching tool will then move along the seabed to the required starting location. 
The cable will then be positioned between jetting arms or loaded into a cable trough for 
mechanical cutting depending on the seabed conditions.  The cable trenching tool will follow the 
path of the cable lowering the cable into the seabed using the jetting arm, cutting swords or a 
combination of both.  If required a second pass of the trenching tool will be completed. 

118. The trenching tool has been selected taking into account seabed conditions to maximise success 
in reaching target DoL. At present it is anticipated that minimal additional cable protection will be 
required across the inter-array cable routes. Analysis of post-installation geophysical survey data 
will be used to review this position. 

119. Following cable burial, a post-lay survey of the cables will be completed to determine the DoL.  If 
DoL has not been achieved alternative burial tools will be considered.  If practicable in certain 
sections, to minimise cable protection, use of an alternative mass flow / jetting / plough tool 
deployed from an OSV or CLV may be used.  If an alternative burial tool cannot reach the target 
DoL additional cable protection measures will be considered.  The following list details additional 
cable protection measures that will be considered in the event that adequate DoL is not achieved: 

• Durable crushed or original rock of defined size range; 

• Concrete ‘mattresses’; and 

• Bags (high strength nylon fibre) of gravel, hardened sand-cement grout, or concrete 
(grout / concrete pre-filled and hardened onshore).  The bag option may include a 
technique where the grout is introduced to the nylon fibre bag offshore through 
proprietary pipes (the bags being permeable to water but not to grout). 

120. NnGOWL may consider alternative cable protection systems.  Where an alternative cable 
protection solution is used that is not covered by the licensed deposits on the Wind Farm Marine 
Licence these will be subject to approval of an additional marine licence or variation to the existing 
Offshore Consents. 

121. Ongoing engagement with fisheries organisations will be undertaken in accordance with the 
Fisheries Liaison Strategy, outlined within Section 5 of the Fisheries Management and Mitigation 
Strategy (FMMS), in accordance with FLOWW (Fishing Liaison with Offshore Wind and Wet 
Renewables Group) (2014) Best Practice Guidance.  NnGOWL confirm that where it is identified 
that rock placement is required, NnGOWL will issue a Notice to Mariners (NtM) containing the 
justification of the requirement for cable protection in that location.  A clear chart and coordinates 
illustrating the location of the cable protection would be included within the Notice. 

122. Within the Application (NnGOWL, 2018), NnGOWL committed to undertake over trawls on export, 
inter-array and interconnector cables in locations where protection has been installed, in order to 
ensure that the protection scheme has been successful.  Where it is confirmed that cable burial 
to DoL has been achieved by post-lay survey, NnGOWL will not undertake over trawl 
investigations.  Where target DoL is not achieved and additional cable protection is deployed, over 
trawl investigations will be undertaken by NnGOWL. 

123. NnGOWL propose to undertake over trawl investigations utilising the most appropriate 
methodology available at the time of cable installation, in agreement with MD-LOT and following 
engagement with stakeholders including fisheries organisations, in accordance with the Fisheries 
Liaison Strategy outlined within Section 5 of the FMMS.  It is currently envisaged that over trawl 
investigations could take the form of three-dimensional modelling (based on geophysical survey 
data collected for each location) and will take account of: 

• The extent and location of the cable protection material; 
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drilling fluid.  As the drill is brought back towards the drill rig this will also bring the 
majority of the drilling fluid and cuttings back to shore through the recycling system. 

• The bore will be punched out into the exit pit.  This exit pit will be excavated to a 
sufficient depth to receive the bore and High-density Polyethylene (HDPE) or steel duct 
pipe and to allow the export cable to be continuously buried beyond that point during 
installation.  To reduce the likelihood of seabed material infilling the bore between punch 
out and duct installation, the bore may be temporarily capped by the positioning of 
sandbags or similar for a short duration until the HDD ducts have been pushed / pulled 
through. 

• The duct pipe is installed into the bore by either pushing from the field onshore or pulling 
from offshore, using a winch through the bore.  Once the duct is installed it will be 
capped with a steel plate, or similar, and secured until ready for cable installation.  The 
process is repeated for the second circuit.  Once the duct installation is complete, the exit 
pit will be backfilled with the excavated material and the seabed reinstated.  The jack-up 
barge / backhoe dredger or similar equipment used for this task will then be removed.  If 
required, a surface marker buoy will be temporarily deployed until cable pull-in 
operations commence. 

132. Prior to export cable installation the jack-up barge and backhoe dredger, or similar mechanical 
equipment will return to the location of the surface marker buoy and excavate the exit pit 
following the same methodology as undertaken previously.  The end of the HDD duct will be 
exposed, and the temporary steel plate removed.  A pre-installed rope will be used to pull a winch 
wire through the HDD duct.  When ready, the export cables will be pulled from the CLV through 
the HDD duct pipe to the TJB, by means of the shore-based winch.  When the cable has been 
successfully pulled through the HDD ducts it will be buried at the exit pit location using the 
material side-cast during excavation of the exit pit. 

133. The CLV will then sail out towards the offshore wind farm area, continuing to lay the cable along 
the offshore export route. 

134. Table 7-2 above details the main types of construction vessels required and their respective roles 
in the export cable to landfall installation campaign. 

135. In the event that HDD is not possible, an excavator or rock breaker will be used to dig the necessary 
trenches.  Seawards of Mean Low Water Spring (MLWS) the excavator or rock breaker will be 
mounted on a barge to excavate trenches for cable duct installation.  Should the sediment depth 
be insufficient, rock breakers or other mechanical cutting methods may be required to achieve 
the required burial depth.  Cable ducts would be installed in the trenches and backfilled with cable 
pull-in operations being conducted in the same manner under both circumstances. 

136. The length of the ducting from onshore entry above MHWS to offshore exit below MHWS, is 
anticipated to be up to 900 m long.  The export cables will converge at the HDD exit ducts which 
will be approximately 10 – 20 m apart. 

7.2.2.2 Export Cable Installation Stage EC2 – Pre-Lay Grapnel Run 

137. The PLGR will follow the same procedure as for the inter-array cable and interconnector cable 
routes as set out in Section 7.1.2.1. 

7.2.2.3 Export Cable Installation Stage EC3 – Cable installation 

138. In the event that the cable installation Contractor proposes an installation procedure involving a 
burial tool that has not previously been proven in similar ground conditions, it will be necessary 
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to carry out a trial to test the capability of the burial tool to achieve the required burial depth.  The 
results of the trial will be used to confirm the adequacy of the tool or to inform minor adjustments 
to the tool, to be made whilst offshore, to ensure its adequacy.  This approach will assist in 
minimising the risk of ineffective cable burial and thus of the deployment of rock protection.  A 
variation was approved by MD-LOT to amend the Offshore Consents in order to cover trenching 
trials if required.   

139. These trials involve the installation of up to three test cables each approximately 1 km in length 
within the Offshore Export Cable Corridor. The burial tool will be deployed as described in section 
7.2.2.3 above and progress along the 1 km cable burying the cable to the target DoL as identified 
in the CBRA (see Section 6.2).  Burial depths will be monitored by the burial tool during installation 
or by a ROV or similar to determine the final burial depth of the trial cable.  The trenching trials 
will be completed by a CLV or a suitable alternative. The test cables would then be removed and 
returned to the vessel deck.  The selection of locations for trenching trials will take into account 
the variable sedimentary habitats identified along the Offshore Export Cable Corridor.  The trials 
would take place prior to cable installation commencing.  

140. The export cable will be loaded onto the CLV turntable at the cable manufacturing facility.  There 
will be one load out per export cable. 

141. Cable installation will commence at the landfall with cable pull in through the installed ducts.  The 
shore end site area will be prepared, including rigging safety barriers, excavating the onshore 
trench, exposure of the ends of the HDD, the installation and testing of the winch(s) and liaison 
with the offshore teams. 

142. The ducts will be exposed, having been left shallow buried, and the exit flange will be removed.  
The HDD will be flushed with a suitable amount of water to displace any debris that may be 
present and cleaned using a mandrill guided by ROV or a dive team, if required. 

143. On approaching the landing point, the CLV will position itself as close to the exit of the cable ducts 
as possible but at a safe working water depth.  It is anticipated that this position will be at 
approximately the 10 m depth contour. 

144. The nearshore support team will then pass the messenger wire to the CLV waiting offshore.  The 
cable head will be attached to the messenger wire which will be hauled back through the pre-
installed ducts as the CLV is paid out from the CLV (Figure 7-6). 
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Figure 7-6: Illustration of landfall cable pull-in operations 

145. A pull-in winch located onshore will draw the cable through the ducts.  The cable will be paid out 
by the CLV.  Floats will be attached to the cable as it is paid out at intervals up to the position of 
duct.  The cable pull in will be monitored by ROV, or by a dive team. 

146. Once the cable has been pulled into the ducts and secured onshore, the support team will ensure 
the cable is located over the proposed cable route and then will commence removing floats 
between the duct and the cable vessel.  The final position of the cable will be recorded by ROV or 
divers. 

147. Once all floats have been removed the CLV will progress along the route laying the cable on the 
seabed. 

148. The CLV will continue to lay the cable and monitor the touch down location along the export cable 
route in the direction of the OSP.  The OSP preparation team will begin on site checking and setting 
up the equipment for the installation of the export cable to the platform.  The messenger wire will 
have been pre-installed in the J-tube at the fabrication yard and will be suitable for recovery on 
site by a ROV.  On site the wire will be replaced with a pulling line of a suitable length and strength 
for the cable pull in operation. 

149. Once at the OSP the CLV will stop approximately 100 m from the platform.  The export cable will 
be cut and sealed at the appropriate length and routed around a quadrant and through the CPS 
for second end pull-in operations.  A ROV will recover a messenger wire that is pre-installed inside 
the J-tubes during OSP foundation fabrication.  The cable pull-in operations, managed from the 
OSP, will then follow the same procedures as detailed under Section 7.1.2.3 in relation to the inter-
array cable pull-in. 
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7.2.2.4 Export Cable Installation Stage EC4 – Cable burial and protection 

150. The surface laid cable will then be buried into the seabed to the target DoL.  A jetting tool will be 
used in softer ground conditions and a mechanical cutting tool over harder ground; slightly 
different tools may be used to support the same process in the nearshore area between the 10 m 
depth contour and the cable duct exits.  Burial will be completed from an OSV equipped for 
trenching or burial, and in the nearshore area a backhoe dredge barge may assist. 

151. Following cable burial, a post-lay survey of the cables will be completed to determine the DoL. 
Where the target DoL is not achieved alternative protection methods will be considered.  The 
following materials will be considered for cable protection: 

• Durable crushed or original rock of defined size range; 

• Concrete ‘mattresses’; and 

• Bags (high strength nylon fibre) of gravel, hardened sand-cement grout, or concrete 
(grout / concrete pre-filled and hardened onshore).  The bag option may include a 
technique where the grout is introduced to the nylon fibre bag offshore through 
proprietary pipes (the bags being permeable to water but not to grout). 

152. NnGOWL may consider alternative cable protection systems.  Where an alternative cable 
protection solution is used that is not covered by the licensed deposits on the OfTW Marine 
Licence these will be subject to approval of an additional marine licence or variation to the existing 
Offshore Consents. 

153. Ongoing engagement with fisheries organisations will be undertaken in accordance with the 
Fisheries Liaison Strategy, outlined within Section 5 of the FMMS, in accordance with FLOWW 
(2014) Best Practice Guidance.  NnGOWL confirm that where it is identified that rock placement 
is required, NnGOWL will issue a NtM containing the justification of the requirement for cable 
protection in that location.  A clear chart and coordinates illustrating the location of the cable 
protection would be included within the Notice. 

154. Within the Application (NnGOWL, 2018), NnGOWL committed to undertake over trawls on export, 
inter-array and interconnector cables in locations where protection has been installed, in order to 
ensure that the protection scheme has been successful.  Where it is confirmed that cable burial 
to DoL has been achieved by post-lay survey (see para 146), NnGOWL will not undertake over 
trawl investigations.  Where target DoL is not achieved and additional cable protection is 
deployed, over trawl investigations will be undertaken by NnGOWL. 

155. NnGOWL propose to undertake over trawl investigations utilising the most appropriate 
methodology available at the time of cable installation, in agreement with MD-LOT and following 
engagement with stakeholders including fisheries organisations, in accordance with the Fisheries 
Liaison Strategy outlined within Section 5 of the FMMS.  It is currently envisaged that over trawl 
investigations could take the form of three-dimensional modelling (based on geophysical survey 
data collected for each location) and will take account of: 

• The extent and location of the cable protection material; 

• The design of the cable protection material (noting that these can be designed to 
minimise effects on towed fishing gear); and 

• The amount and type of fishing activity observed along the cable routes. 
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7.3 Seabed Deposits 

156. Seabed deposits will be recorded and reported to MD-LOT on a Transportation Audit Report (TAR) 
to be submitted monthly throughout construction in accordance with Condition 3.2.3.1 of the 
Wind Farm and OfTW Marine Licences.  Within one month of completion of construction a final 
audit report will be issued to MD-LOT detailing the full deposits deployed as required by Condition 
3.2.4.2 of the Wind Farm and OfTW Marine Licences. 

157. Within one month of completion of Construction NnGOWL will provide the “as-built” positions of 
all structures and any sub-sea infrastructure associated with the Project to MD-LOT.  This 
information will also be forwarded to the UK Hydrographic Office (UKHO) and Defence Geographic 
Centre (DGC) for aviation and nautical charting purposes as required by Condition 3.2.4.4 of the 
Wind Farm and OfTW Marine Licence.  
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8 Operation and Maintenance 

8.1 Introduction  

158. This section sets out the anticipated O&M activities associated with the inter-array cables, 
interconnector cables and the offshore export cables. NnGOWL is required to sell and 
subsequently transfer ownership of the Transmission Assets (comprising the offshore export 
cables, and the OSPs1) to an Offshore Transmission Operator (OFTO).  After the transfer of 
ownership, the OFTO will take on responsibility for the O&M measures associated with the 
Transmission Assets. 

159. This section sets out indicative O&M procedures, which will be fully described in the Operation 
and Maintenance Programme (OMP). 

8.2 Ongoing cable inspections 

160. When the Project is operational, further cable or seabed surveys will be undertaken to confirm 
that cables remain buried. 

161. A survey will be undertaken approximately 1-year post-installation to confirm the cables remain 
buried.  The frequency and scope of further monitoring will be proportionate to the risk of future 
cable exposure and determined based on comparisons with the initial post-installation survey 
results.  The following surveys or inspections may be considered as part of ongoing O&M activities: 

• Geophysical surveys along all routes or those routes which are considered at risk of 
exposure based on initial post-installation survey findings; 

• Surveys at approaches to structure J-tubes where there may be greater risk of scour / 
erosion; and 

• A Distributed Temperature Sensing (DTS) system or similar will be installed to remotely 
and continuously monitor cable health from the O&M base. 

8.3 Cable exposure 

162. In the event of cable exposure, cable sections will be inspected to determine the full extent of 
exposure.  An assessment will be undertaken to determine the risk posed by the exposed cables 
to other sea users and to the Project.  Where the risk is unacceptable, remedial action will be 
undertaken to ensure the cable is adequately protected.  The following measures will be 
considered: 

• Reasonable endeavours will be made to re-bury the cable to a safe DoL taking into 
account the risk of exposure re-occurring; 

• Placement of rock bags or rock armour or suitable alternatives such as frond mats, tyre 
mats etc2., at the cable ends to mitigate cable movement / migration; or 

• Placement of additional rock armouring along the length of exposed cable.  This approach 
is considered a last resort and would be agreed in advance of deployment with MD-LOT. 

 

1 Some elements of the OSPs will be retained as part of the Wind Farm Assets. 
2 Alternative cable protection solutions not covered by the licensed deposits on the Wind Farm or OfTW 
Marine Licence will be subject to approval of an additional marine licence or variation to the existing Offshore 
Consents. 
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8.4 Cable failure 

163. The following sections outline procedures to repair or replace damaged or faulty subsea cables. 

164. Repairs will be conducted by a CLV or suitable alternative vessel such as a jack-up vessel.  
Depending on the location of the fault the following cable repair options will be considered.  The 
following lists set out indicative procedures associated with potential cable repair scenarios. 

8.4.1 Replacement of a full inter-array cable length 

165. The following steps provide an indicative overview of the procedure to replace a full length of a 
single inter-array cable (i.e. a length between two structures): 

i. The repair vessel will de-bury the damaged section.  It is likely that the cable will 
be exposed using a jetting tool and/or mass flow excavation; 

ii. The cable will be cut at the damage location subsea using an ROV and the first 
end of the cable disconnected at the turbine or OSP; 

iii. The first end of the cable and the CPS will be recovered to the repair vessel; 

iv. The second end of the cable will then be disconnected from the turbine or OSP; 

v. The second end cable and CPS will be recovered to the repair vessel; 

vi. A new section of cable will be installed following the procedures detailed under 
7.1.2.3; 

vii. The cable will then be protected using the most appropriate burial tool or 
protection options, following the same procedure detailed under 7.1.2.4. 

8.4.2 Replacement of a section of subsea cable 

166. The following steps provide an indicative overview of the procedure to cut out a section of cable 
in the middle of a length and insert a new piece of cable using two cable joints: 

i. The repair vessel will de-bury the damaged section.  It is likely that the cable will 
be exposed using a jetting tool and/or mass flow excavation; 

ii. The cable will be cut either side of the damaged location subsea using an ROV; 

iii. The cable repair vessel will then recover the first end of the inter-array cable or 
export cable to be repaired; 

iv. A cable joint will be used to connect a repair section of cable to the cut end of 
the recovered cable; 

v. The second end of the cable to be repaired will then be recovered.  This end of 
the cable will be connected to the other side of the cable repair section using a 
second cable joint; 

vi. The repaired cable will then be lowered to the seabed.  The cable repair section 
will result in a bight (loop) at the repair location; 

vii. The cable will then be re-buried using the most appropriate burial tool or 
protected using rock protection or following the same procedure detailed under 
Section 7.1.2.4. 
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8.4.3 Replacement of a section of cable adjacent to a turbine or OSP 

167. The following steps provide an indicative overview of the procedure to replace a section of cable 
close to a structure: 

i. The repair vessel will de-bury the damaged section.  It is likely that the cable will 
be exposed using a jetting tool and/or mass flow excavation; 

ii. Once the location of the damage is identified the cable end closest to a structure 
will be identified for recovery; 

iii. The cable will be cut at the location of the damage either subsea using an ROV 
or recovered and cut on the deck of the CLV; 

iv. The cable end identified for recovery will then be disconnected from the turbine 
or OSP and recovered to the CLV; 

v. The CPS will be recovered to the cable repair vessel; 

vi. The CLV will then return to the location of the cut cable and recover the second 
end of the cable; 

vii. A cable joint will be used to connect a repair section of cable to the cut end of 
cable still connected to the turbine or OSP; 

viii. The cable will then be returned to the seabed and cable lay will commence 
towards the disconnected turbine or OSP.  Once at the turbine or OSP location 
second end-pull-in will be completed.  It is anticipated that cable lay, and second 
pull-in will be completed using the same procedure detailed under Section 
7.1.2.3; 

ix. The cable will then be re-buried using the most appropriate burial tool following 
the same procedure detailed under Section 7.1.2.4. 

8.4.4 Replacement of a section of cable at the Landfall 

168. The following steps provide an indicative overview of the procedure to replace a section of cable 
close to the landfall TJB (Export Cable Only): 

i. The repair vessel will de-bury the cable around the HDD exit point using a jetting 
tool, mass flow excavation, or using a backhoe dredge or grab if required; 

ii. The cable will be disconnected at the onshore TJB and the repair vessel will 
recover the redundant cable from the horizontal duct at the landfall location; 

iii. A new length of cable will then be installed through the horizontal ducts 
following the same procedures set out in Section 7.2.2.1; 

iv. Cable installation will then commence until it reaches the cut end of the export 
cable, as described under Section 7.2.2.3; 

v. The cut end of the export cable will then be recovered to the repair vessel and 
connected to the newly installed cable using a cable joint; 

vi. The cable will then be re-buried using the most appropriate burial tool following 
the same procedure detailed under Section 7.2.2.4. 
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9 Compliance with the Application 

9.1  Introduction 

169. Sections 9.2 and 9.3 sets out information from the Application with regard to: 

• Compliance with the cable installation details as assessed in the Application; and 

• Cable installation-related mitigation measures detailed in the Application. 

9.2  Compliance with Installation Details Assessed in the Application 

170. The EIA Report described a range of specification and layout options that could be applied during 
the construction of the Project. 

171. Since the Offshore Consents were awarded, the design of the Project and approach to installation 
has been refined to that described in this CaP (and in other relevant Consent Plans).  In order to 
demonstrate compliance of this refined design, the installation methods and cable specifications 
described in the EIA Report are compared to the installation methods and specifications detailed 
within this CaP. 

9.2.1 Inter-Array Cable Installation 

172. Figure 9-1 summarises the inter-array cable options and assumed installation methods presented 
within the Application.  It also summarises the selected options and confirmed installation 
methods described in this CaP. 
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Figure 9-1: Comparison of inter-array and interconnector cable installation methods described in the Application and CaP 

9.2.2 Offshore Export Cable Installation 

173. Figure 9-2 summarises the Offshore Export Cable options and assumed installation methods 
presented within the Application.  It also summarises the selected options and confirmed 
installation methods described in this CaP. 

 

Application Project Description

Inter-array Cable Options:

3 core 33 kV - 66 kV cable

Anticipated minimum target burial depth 
1.0 m

140 km maximum length

All cable buried or protected where 
feasible

20 % estimated area of protection (where 
cables not buried)

Cable Burial Options:

Ploughing

Jetting

Trenching

Cable Protection Options:

Concrete blankets / mattressing

Rock net / gabion

Rock placement

No protection

Cable Installation Process:

Cable brought to site on cable installation 
vessel, stored on carousels

Cable laid onto seabed and buried 
simultaneously or surface laid and then 

buried. Single vessel or twin vessel 
solutions considered. 

Where cable is to be buried, a specialist 
tool will be deployed from the vessel to 

trench the cable

CaP

Inter-array Cable Details:

3 core 66 kV cable

Target DoL of 1.0 m

104 km inter-array cable length and 4 km 
interconnector cable length, 94 and 3.8 km of 

cable will be in contact with the seabed 
respectively (subject to micrositing)

Burial will be attempted at all cable locations 
except as they meet the J-tubes at jacket 

locations

Cable Burial Methods:

Jetting

Trenching (includes trials if required)

Cable Protection Methods:

Close fitting protection at cable ends only 
where cables leave the seabed to enter 

the jacket J-tubes (CPS)

Additional protection may be required 
where DoL cannot be achieved

Cable Installation Process:

Pre-lay cable surveys and 

pre-lay grapnel run

Cable brought to site stored on carousels

Cable laid on seabed by CLV

Surface laid cables buried by tools 
deployed from CLV
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Figure 9-2: Comparison of Offshore Export Cable installation methods described in the Application and CaP 

9.3  Delivery of Mitigation Proposed in the Application 

174. The EIA Report detailed mitigation measures of relevance to the inter-array, interconnector and 
export cable installation activities.  The relevant mitigation measures are detailed in Table 9-1, 
which identifies where each commitment has been addressed within this CaP or within other 
NnGOWL Consent Plans where appropriate. 

 

Application Project Description

Export Cable Options:

2 x 220 kV cable

Anticpated minimum target burial depth 
1.0 m

86 km maximum length

All cable buried or protected where 
feasible

15 % estimated area of protection (where 
cables not buried)

Cable Burial Options:

Ploughing

Jetting

Trenching

Intertidal Options:

Cable ducts installed using HDD or open 
cut trenching. 

Cable Installation Process:

Seabed preparation required.

Cable brought to site on CLV.

Cable laid onto seabed and buried 
simultaneously or surface laid and then 

buried. Single vessel or twin vessel 
solutions conisdered. 

Where cable is to be buried, a specialist 
tool may be deployed from the vessel to 

trench the cable

CaP

Export Cable Details:

3 core 220 kV cable

Target DoL of 1.0 m reducing to 0.5 m in 
nearshore area

75.1 km in length (subject to micrositing)

Burial will be attempted along full cable 
corridor where suitable ground conditions 

exist. Alternative protection will be 
deployed where DoL not achieved.

Cable Burial Methods:

Ploughing

Jetting

Trenching (includes trenching trials at up to 
3 locations)

Intertidal Installation Methods:

Cable ducts installed using HDD or open 
cut trenching.

Cable Installation Process:

Pre-lay cable surveys and pre-lay grapnel 
run.

Cable brought to site stored on carousels 
on CLV.

Cable laid by CLV.

Surface laid cables buried by trechning 
tool from the CLV.
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