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1 INTRODUCTION 

1.1 Purpose of the Document 

1. This proposed Lighting and Marking Plan (pLMP) has been created to provide an 

understanding of the content for the final LMP which will be completed post consent for the 

Buchan Floating Offshore Wind Farm (OWF) once the layout of the Array Area has been 

finalised. This includes responsibilities that will be undertaken by Buchan Offshore Wind Ltd 

(the Applicant). 

2. A LMP details the marine Aids to Navigation (AtoN) that will be required during the 

construction and operation and maintenance phases of the Proposed Offshore 

Development. The Final LMP will be prepared post consent, before commencement of 

construction activities.  

3. This pLMP links with PMP4 Proposed AtoN Management Plan (pAtoN MP) (Buchan Offshore 

Wind Ltd 2025a) which provides detail on the management, maintenance and 

communication regarding AtoN. 

1.2 Scope of the Document 

4. The following areas have been included within this proposed LMP: 

• marine lighting of Wind Turbine Generators (WTGs) including the floating foundations; 

• marine lighting of the Intermediate Reactive Compensation (IRC) platform and Offshore 

Substation Platforms (OSPs); 

• buoyage requirements during construction and operational phases; 

• other marine AtoN that may be required; and 

• painting and signage requirements. 

1.3 Amending and Updating the Final LMP 

5. The nature of the anticipated construction process means that updates to the Final LMP may 

be necessary as the Proposed Offshore Development progresses. 

6. Where the need for an update or amendment is identified following approval from MD-LOT, 

either through a consultation response, or due to practicalities arising as the Proposed 

Offshore Development progresses amendments will be recorded within a table such as that 

displayed in Table 1-1. 

Table 1-1: Updates and Amendments Table 

Document 
revision No. 

Section Summary Reason Implementation 

     

     

 

1.4 Compliance Tracker 

7. This section of the Final LMP will include information on license conditions and associated 

details for discharging them.  



   

 

Buchan Offshore Wind  PMP 5 – Proposed Lighting and Marking Plan 
 Page 2 

2 PROJECT OVERVIEW 

2.1 Summary 

8. The array area is located off the east coast of Scotland, approximately 75 km north-east of 

Fraserburgh on the Aberdeenshire coast (see Figure 2-1). 



   

 

 

 

 

Figure 2-1: Project Overview
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9. The following sections provide information regarding the Proposed Offshore Development 

components relevant to this pLMP. The key components of the Proposed Offshore 

Development’s offshore infrastructure are presented within two general categories:  

10. Offshore Generation Infrastructure (OGI): 

• up to 70 WTGs (each comprising a tower section, nacelle and three rotor blades); 

• associated supporting structures, including floating foundations; 

• mooring systems and anchors; and 

• a network of Inter Array Cables (and associated scour and cable protection) linking the 

individual WTGs to an OSP; which forms part of the Offshore Transmission 

Infrastructure.  

11. Offshore Transmission Infrastructure (OTI): 

• up to three OSPs and associated support structures, foundations and scour protection; 

• up to three offshore export cables, within one Export Cable Corridor (ECC) connecting 

the OSPs to the landfall location; 

• one IRC platform located within the ECC; and  

• cable protection and/or utility crossings where applicable. 

2.2 Wind Turbine Generators 

12. The Array Area will comprise of up to 70 floating WTGs, with the final number dependent on 

the capacity of the individual turbines used, detailed design as well as findings from 

environmental and engineering studies to be undertaken post-consent.  

13. The maximum height of the WTG will be 340 m from Still Water Line (SWL) to the blade tip in 

a vertical position and the minimum air draught above SWL will be 30 m. The rotor diameter 

will be double the rotor radius, comprising of the individual blade length plus the diameter 

of the rotor hub. The WTG rotor diameter will be between 236 m and 310 m. The rotor hub 

height will be determined by the rotor radius plus the blade tip clearance.  

14. The layout of the WTGs will be developed to optimise both the available wind resource and 

suitability of seabed conditions, along with spatial environmental constraints and 

sensitivities. The minimum spacing between WTGs will be 1.42 km (centre to centre).  

15. The Design Envelope parameters of the WTGs are presented in Table 2-1. 

Table 2-1 Design Envelope Parameters of the WTGs 

Description 
Design Parameter 

Min Max 

Number of WTGs within the array 40 70 

Number of blades 3 

Axis Horizontal 

WTG rotor diameter (m) 236 310 

Rotor hub height above SWL (m) 148 185 

Maximum WTG tip height above SWL (m) 340 
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Description 
Design Parameter 

Min Max 

Minimum blade clearance above Mean 
Sea Level (SWL) (m) 

30 

 

2.2.1.1 Floating Foundations 

16. The WTGs located within the Proposed Offshore Development Array Area will be mounted 

upon floating foundations which are moored to the seabed. While a preferred WTG floating 

foundation option has been identified, in order to retain flexibility a second design option is 

included in the Design Envelope.  

17. The floating sub-structure components include: 

• a floating hull; 

• a WTG transition piece; and 

• the mooring system (which enables the floating foundation to remain in position in all 

conditions) will be composed of a mooring interface structure bolted on the hull structure 

with mooring lines (composed of chain or wire and synthetic rope), connectors and mooring 

jewellery and anchors. 

18. Table 2-2 presents the maximum design parameters of floating foundation design for which 

consent is being sought. 

Table 2-2 Maximum design parameters of the floating foundation 

Description Design Parameter 

Length of hull (m) 122.3 

Hull breadth (m) 139.0 

Hull draft (m) 20.0 

Hull depth (m) 35.0 

Hull displacement (tonnes) 36,500 

Hull displacement (m3) 36,000 

Minimum air gap to still waterline (m) 30 

 

2.2.1.2 Offshore Substation Platform (OSP) 

19. Up to three OSPs will be required and will be located within the Array Area. The Proposed 

Offshore Development is considering a high voltage alternating current (HVAC) transmission 

option and the maximum parameters for each OSP (including potential helideck) required to 

support this transmission are presented in Table 2-3.  

20. Each OSP will sit on a fixed substructure, although the final design of the substructure 

depends on detailed design work, supported by knowledge of seabed and subsurface 

conditions, preferred design considers a 4-legged jacket. 
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Table 2-3 Offshore Substation Platform Parameters 

Maximum number of OSPs 3 

Structure type 4-legged jacket 

Transmission type HVAC 

Maximum water depth (LAT) (m) 110 

Maximum height of OSP (m) 39 

Maximum topside length (m) 109 

Maximum topside width (m) 64 

Maximum number of piles per foundation 16 

 

2.2.1.3 Intermediate Reactive Compensation (IRC) Platform 

21. A reactive compensation platform manages the voltage stability and power quality to 

mitigate this imbalance. Given the distance the array is from landfall combined with the 

proposed use of an HVAC transmission system an IRC platform will be required to rebalance 

the power quality. 

22. The IRC platform will be located approximately midway between the OSP(s) and the onshore 

grid connection point. 

23. The maximum dimensions of the IRC topside (including a potential helideck) will be 64 m x 

50 m x 28 m. The foundation type being considered is a jacket with up to four legs, and this 

will be installed using either drilled, driven, or suction piles. Key parameters are presented in 

Table 2-4. 

Table 2-4 Intermediate Reactive Compensation Platform Parameters 

Maximum number of IRCs 1 

Transmission type HVAC 

Maximum water depth (LAT) (m) 90 

Height of IRC (m) 35 

Maximum topside length (m) 80 

Maximum topside width (m) 62.5 

 

2.3 Construction Programme 

24. The first offshore activity will be anchor and mooring line installation, anticipated to start 

from late winter (Q1) of Year 2. The full project aims to be commissioned by Q4 of Year 6.  

Table 2-5 presents an overview of the planned construction programme.    
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Table 2-5 Construction Programme Overview 

 

3 GUIDANCE AND LEGISLATION 

25. This document has been created in order to comply with relevant guidance on lighting and 

marking of the offshore wind farm for both marine and aviation users. The guidance 

considered is detailed in Table 3-1. 

Table 3-1: Guidance Documents 

Policy/Guidance Key provisions 

MGN 654 Guidance on “UK Navigational 
Practice, Safety and Emergency Response 
Issues”. 

This Marine Guidance Notice highlights issues to 
be considered when assessing the impact on 
navigational safety and emergency response 
arising from Offshore Renewable Energy 
Installations (OREIs). Including traffic surveys, 
consultation, structure layout, collision 
avoidance, impacts on communications/ radar/ 
positioning systems and hydrography. 

MGN 372 “Guidance to Mariners Operating in 
the Vicinity of UK OREIs”. 

Covering Issues to be considered when planning 
and undertaking voyages near OREI off the coast. 

International Association of Marine Aids to 
Navigation and Lighthouse Authorities G1162 
the Marking of Man-Made Offshore 
Structures. 

Guidance to national authorities on the marking 
of offshore structures including wind farms. 

 

4 MARINE NAVIGATION LIGHTING AND MARKING 

4.1 Introduction 

26. This section will set out how marine lighting and marking will be implemented during 

construction and operational phases. The lighting and marking will be designed to comply 

with relevant MCA and NLB guidance and relevant consent conditions. 
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4.2 Statutory Sanction 

27. The Project will submit an application for sanction from NLB prior to the implementation, 

alteration, or removal of any aid to navigation. 

4.3 Buoyage 

28. Through consultation with NLB, it has been determined that operational buoyage marking 

may be impractical due to the depth of water and prevailing weather conditions. These may 

result in buoys losing station. Further consultation when the layout has been finalised will 

confirm this position, in addition to determining the number and types of buoys required for 

the construction phase. Construction buoyage will make use of cardinal marks and special 

marks with the following specifications: 

• Cardinal Marks 

o focal plane of at least 3 m and range of 5 nm; 

o minimum of 3 m in diameter at the waterline; 

o pillar shaped with a cardinal shaped top mark depending on type, exhibiting: 

▪ North Cardinal – Quick (Q) White (W) light. 

▪ East Cardinal – Very (V) Q (3) 5s W light. 

▪ South Cardinal – VQ (6) + Long Flash (LF) 10s W light. 

▪ West Cardinal – VQ (9) 10s W light. 

o Category 1 availability requirement – 99.8%; and 

o radar reflector 

• Special Marks 

o focal plane of at least 3 m and nominal range of 5 nm; 

o minimum of 3 m in diameter at the waterline; 

o pillar shaped with a yellow ‘X’ shaped top mark; 

o light has the characteristics Fl Y 5s; 

o Category 2 availability requirement – 99.0%; and 

o radar reflector. 

4.4 WTG Lighting 

29. Once the layout of the Array Area has been finalised, the WTG lighting can be determined. 

30. The WTGs will be marked using Significant and Intermediate Peripheral Structures (SPS and 

IPS, respectively). SPS on the corners of the windfarm should display a special mark 

characteristic, flashing yellow, with a minimal nominal range of 5 nm. The SPS on the corners 

of the windfarm will have different light characteristics to those marking IPS along the 

periphery of the windfarm. The distance between two SPS will not exceed 3 nm and where 

this does occur, an Intermediate Peripheral Structure (IPS) on the periphery of the OWF will 
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be marked with flashing yellow lights, distinctly different to those on the SPS and within a 

range of no more than 2 nm of the nearest SPS. 

4.5 Floating Foundation Lighting 

31. The requirements for lighting of the WTG floating foundations will be subject to consultation 

with the NLB once the design has been finalised. It is anticipated that the substructures will 

be required to be fitted as follows: 

• yellow light with special mark characteristic (flash once every five seconds); 

• light to have a range of 5 nm; 

• 360ᵒ visibility; and 

• classed as IALA Category 1 (availability of at least 99.8%). 

4.6 ID Markings 

32. ID markings will be displayed on each turbine, OSP and IRC. The IDs will be assigned in a 

standard format and shown in the Layout Plan once the layout has been finalised. 

33. Each ID will be displayed using painted IDs on the floating foundations and identification 

panels to be fitted to all structures. 

4.7 Paint 

34. Paint requirements will be determined through consultation with the NLB once the design 

has been finalised. It is expected that there will be requirements for substructures to be 

painted yellow (RAL 1023) in lead free pigmentation from the waterline to a minimum height 

of 15 m. The turbine and turbine tower will likely be required to be painted light grey (RAL 

7035) in lead free pigmentation. 

4.8 Sound Signals 

35. The requirement for sound signals will be determined through consultation with NLB once 

the layout has been finalised. Should fog signals be required, they will have the following 

specifications: 

• range of at least 2 nm; 

• sound a Morse “U” every 30 seconds, with a minimum duration of the short blasts of 

0.75 seconds; 

• classed as IALA Category 3 (availability of at least 97%); and 

• will be activated automatically when visibility falls below 2 nm, as detected by the 

visibility metres. 

4.9 Automatic Identification System (AIS) 

36. The requirement for which WTGs require AIS transmitters for navigational safety will be 

determined through consultation with the NLB, post consent, 
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37. It should be noted that AIS will be installed on all turbines for the purposes of tracking their 

position in the event of a moorings failure; however they will not broadcast publicly to avoid 

confusion to passing mariners. 

38. Relevant licenses from Office of Communications (OFCOM) will be secured in advance of the 

use of any AIS. 

4.10 Signage 

39. Warning signs will be fitted to all foundations indicating the presence of subsea 

infrastructure including mooring lines. 

40. The relevant stakeholders will be made aware of the presence of cables, mooring lines, and 

other subsea infrastructure via various means including Notices to Marines and Kingfisher 

Bulletins. This will include details of the intended installation dates. 

4.11 IRC and OSP Marking 

41. The marking for the IRC and OSPs will be confirmed with the NLB but it is anticipated that it 

will follow the requirements for marking oil and gas platforms which are: 

• marked with a white light flashing Mo (U) ≤15s, and with a nominal range of 10 nm; 

• lights located not less than 6 m and not more than 30 m above Highest Astronomical 

Tide (HAT); and 

• subsidiary red flashing lights provided showing the same characteristics as the main 

white lights located to mark the horizontal extremities of the structure with a minimum 

nominal range of 3 nm. 

4.12 Export Cable Marking 

42. The location of the export cables, mooring lines and inter-array cables will be submitted to 

the UKHO for inclusion of the appropriate charts. 

4.13 Marine AtoN Defect Reporting 

43. The Proposed Offshore Development will maintain a record of the availability of all AtoNs 

associated with the Proposed Offshore Development. Summaries of these records will be 

provided to NLB in the event of any AtoN failure or loss of availability, as soon as it is 

practicable to do so. 

44. The Proposed Offshore Development will be responsible for submitting the availability 

reports to the NLB.  

45. In the event of a significant AtoN failure which may lead to a significant risk to navigational 

safety, additional temporary risk mitigation measures will be considered, including the use of 

a guard vessel until such time as the AtoN has been repaired or replaced. 

4.14 Promulgation of Information 

46. Prior to the commencement of the works, stakeholders will be informed of the proposed 

works of any of the following: 

• installation of any AtoN; 
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• installation of any subsea infrastructure; 

• installation of the turbines; 

• commissioning of the wind turbines; and 

• the completion of the construction works. 

47. Full details of the promulgation of information to be undertaken will be provided in the Final 

Navigational Safety and Vessel Management Plan (NSVMP), an outline of which is found in 

PMP 3: Proposed NSVMP (Buchan Offshore Wind Ltd 2025b). 

5 SUMMARY 

This pLMP has been prepared to provide an understanding of the content for the Final LMP. It 

contains descriptions of the AtoN which will be utilised to identify the Proposed Offshore 

Development as well as markings on individual structures. This pLMP is liked to PMP4 Proposed 

AtoN Management Plan (pAtoN MP) (Buchan Offshore Wind Ltd 2025a) which provides detail on the 

management, maintenance and communication regarding AtoN. 
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