
   

 

Buchan Offshore Wind Appendix 12.1 – Telecommunications Impact Assessment    
Environmental Impact Assessment Report  

 

 

 

 

 

 

Buchan Offshore Wind 

Appendix 12.1 Telecommunications Impact Assessment  



   

 

Buchan Offshore Wind  Appendix 12.1 –Telecommunications Impact Assessment 
Environmental Impact Assessment Report   

QMS Review 
 

Name Company Date Reviewed Approved 

AW PagerPower 14/03/2025 LJ SM 

RM / CM BOW 28/03/2025 RM / CM IS 

 

 



 

 

 

Telecommunications Impact 

Assessment 

Buchan Wind Farm 

Ramboll UK Limited 

October 2024  



 
 
 
 
 
 
 
 

Telecommunications Impact Assessment  Buchan Wind Farm      2 

ADMINISTRATION PAGE 

Job Reference: 11466C 

Author: Aaron Williams 

Telephone: 

Email:  

 

Reviewed By: Danny Scrivener 

Email:  

 

Issue Date Detail of Changes 

1 September 2024 Initial issue 

2 October 2024 Minor amendments 

Confidential: The contents of this document may not be disclosed to others without permission.  

Copyright © 2024 Pager Power Limited 

Pager Power Limited, Stour Valley Business Centre, Brundon Lane, Sudbury, CO10 7GB 

T: +44 (0)1787 319 001    E: info@pagerpower.com    W: www.pagerpower.com 

All aerial imagery (unless otherwise stated) is taken from Google Earth. Copyright © 2024 Google. 

 

  

http://www.pagerpower.com/


 
 
 
 
 
 
 
 

Telecommunications Impact Assessment  Buchan Wind Farm      3 

EXECUTIVE SUMMARY 

Report Overview 

Pager Power has been commissioned to investigate the potential impact of an offshore wind 

development, located in the North Sea approximately 105km east southeast of John o' Groats, 

Caithness, Scotland, upon wireless communications infrastructure (point-to-point links) in the 

surrounding area. 

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. 

Indicative layouts have been used to inform assessments in this report with the final layout to 

be confirmed at the final design stage (post-application) and detailed within a specific Design 

Specification and Layout Plan (DSLP). 

Overall Conclusions 

Arqiva, Atkins, British Telecom (BT), Cellnex, The Joint Radio Company (JRC), Mobile Broadcast 

Network Limited (MBNL), MLL Telecom, Virgin Media O2, and Vodafone have confirmed they 

have no objections to the proposed development based on the current turbine locations. 

Mitigation 

Determining the most suitable mitigation option is only possible if a specific impact has been 

identified. In the case of the proposed development, thus far, mitigation is not expected to be a 

requirement. 

An overview of possible mitigation strategies has been provided for reference (see Section 5). 
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ABOUT PAGER POWER 

Pager Power is a dedicated consultancy company based in Suffolk, UK. The company has 

undertaken projects in 59 countries within Europe, Africa, America, Asia and Australasia.  

The company comprises a team of experts to provide technical expertise and guidance on a range 

of planning issues for large and small developments. 

Pager Power was established in 1997. Initially the company focus was on modelling the impact 

of wind turbines on radar systems. Over the years, the company has expanded into numerous 

fields including: 

• Renewable energy projects. 

• Building developments. 

• Aviation and telecommunication systems. 

Pager Power prides itself on providing comprehensive, understandable, and accurate 

assessments of complex issues in line with national and international standards. This is 

underpinned by its custom software, longstanding relationships with stakeholders and active role 

in conferences and research efforts around the world. 

Pager Power’s assessments withstand legal scrutiny and the company can provide support for a 

project at any stage.  
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1 BACKGROUND 

1.1 Introduction 

Pager Power has been commissioned to investigate the potential impact of an offshore wind 

development, located in the North Sea approximately 105km east southeast of John o' Groats, 

Caithness, Scotland, upon wireless communications infrastructure (point-to-point links) in the 

surrounding area. 

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. 

Indicative layouts have been used to inform assessments in this report with the final layout to 

be confirmed at the final design stage (post-application) and detailed within a specific Design 

Specification and Layout Plan (DSLP). 

The indicative wind development layout consists of 70 wind turbine locations with a hub height 

of 185 metres above mean sea level (amsl), a rotor diameter of 310 metres, and an overall tip 

height of 340 metres amsl. The indicative wind turbine coordinates are shown in Appendix A. In 

detail, this report contains: 

• Site description. 

• Stakeholder consultation and Ofcom database review to identify relevant: 

o Microwave links. 

o UHF Telemetry links. 

• Technical analysis including: 

o Exclusion zone calculations (Ofcom-recommended methodology). 

o Exclusion zone calculations (Including Stakeholder Requests). 

• High-level overview of common mitigation options. 
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2 WIND DEVELOPMENT DETAILS 

2.1 Development Layout and Location 

Figures 1 and 2 below and on the following page show the indicative layout and location of the 

proposed wind development consisting of 70 wind turbines. The site array area is outlined in red. 

Further details are shown in Appendix A. 

   
Figure 1 Wind development turbine layout 
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Figure 2 Wind development turbine location 

Proposed development 
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3 TELECOMMUNICATIONS CONSULTATION SUMMARY 

3.1 Process 

Pager Power has consulted wireless link operators to establish the most up-to-date wireless link 

network in the vicinity of the proposed development. Consultation was undertaken directly with 

the most prevalent operators1 in order to obtain link details.  

3.2 Consultation Overview 

Table 1 below presents a summary of the consultation to date. 

Stakeholder Summary 

Ofcom 

Ofcom was not consulted because they no longer respond to consultation 

requests2.  

A review of link details contained within the Ofcom database was 

undertaken (See Section 4.3).  

Airwave (Motorola 

Solutions)  

Airwave is a company that safeguards fixed communication links for the 

emergency services and does not provide link details due to confidentiality 

reasons. An Airwave assessment can be obtained for a fee (if conducted before 

submission of a planning application). 

Arqiva 

25/04/23 – PP link request sent. 

26/04/23 – Response received. 

No objection based on the site array area. 

09/09/24 – Indicative turbine locations were sent and an updated response was 

requested. 

10/09/24 – Response received. 

No objection. 

 

 
1 Based on Pager Power’s experience and contacts database. 
2 https://www.pagerpower.com/news/uk-ofcom-suspends-microwave-link-consultation-due-to-gdpr/ 

https://www.pagerpower.com/news/uk-ofcom-suspends-microwave-link-consultation-due-to-gdpr/
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Stakeholder Summary 

Atkins 

25/04/23 – PP link request sent. 

27/07/23 – Response received. 

No objection based on the site array area. 

09/09/24 – Indicative turbine locations were sent and an updated response was 

requested. 

17/09/24 – Response received. 

No objection. 

BT 

25/04/23 – PP link request sent. 

11/05/23 – Response received. 

No objection based on the site array area. 

09/09/24 – Indicative turbine locations were sent and an updated response was 

requested. 

27/09/24 – Response received. 

No objection. 

Cellnex 

25/04/23 – PP link request sent. 

10/05/23 – Response received. 

No objection based on the site array area. 

09/09/24 – Indicative turbine locations were sent and an updated response was 

requested. 

10/09/24 – Response received. 

No objection. 

Mobile Broadband 

Network Limited 

(MBNL) 

25/04/23 – PP link request sent. 

26/04/23 – Response received. 

No objection based on the site array area. 

09/09/24 – Indicative turbine locations were sent and an updated response was 

requested. 

13/09/24 – Response received. 

No objection. 
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Stakeholder Summary 

MLL Telecom 

25/04/23 – PP link request sent. 

09/05/23 – Response received. 

No objection based on the site array area. 

09/09/24 – Indicative turbine locations were sent and an updated response was 

requested. 

11/09/24 – Response received. 

No objection. 

The Joint Radio 

Company (JRC) 

25/04/23 – PP link request sent. 

22/06/23 – Response received. 

No objection based on the site array area. 

09/09/24 – Indicative turbine locations were sent and an updated response was 

requested. 

19/09/24 – Response received. 

No objection. 

Virgin Media O23 

25/04/23 – PP link request sent. 

19/05/23 – Response received. 

No objection based on the site array area. 

09/09/24 – Indicative turbine locations were sent and an updated response was 

requested. 

10/09/24 – Response received. 

No objection. 

Vodafone 

09/09/24 – PP link request sent. Indicative turbine locations were sent and a 

response was requested. 

10/09/24 – Response received. 

No objection. 

Table 1 Telecommunications stakeholder consultation 

 

 
3 Previously known as Telefonica. 
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4 TECHNICAL ASSESSMENT 

4.1 Methodology 

Microwave and UHF4 wireless communication links are used to transmit information between 

two antennae via radio waves within a particular frequency band.  

The exclusion zone associated with the identified link has been calculated based on the 

telecommunications data provided. Further 2-dimensional clearance calculations have then been 

undertaken to determine the extent of any clearance or infringement of the proposed 

development. The following subsections present an overview of the interference mechanisms 

and methodology.   

4.1.1 Fresnel Zones  

A Fresnel Zone takes the form of an ellipsoid surrounding a link path and represents the area in 

which obstructions should not be sited in order to avoid diffraction losses. The width of the zone 

at any point along the link path is determined by the Fresnel Zone number, the frequency of the 

link and the distance from each link end. The width of the zone is maximal at the midpoint of the 

link path. 

4.1.2 Diffraction – Microwave and UHF Links 

Obstructions such as wind developments, which are sited in between two microwave link 

antennae, can partially block the radio signal passing between them, thereby reducing the 

functionality of the link. This can occur even if the obstruction is not directly between the 

antennae but close to the link boresight5. This kind of blocking is called ‘diffraction’. 

There are various approaches to safeguarding microwave links against obstruction via wind 

developments. The most common approaches are: 

1. Implementation of a fixed stand-off distance around the link boresight. 

2. Safeguarding the relevant Fresnel Zone (discussed below). 

The first approach is used by many operators who request a set buffer distance. Set stand-offs 

are occasionally conservative and produce a large exclusion zone distance. The second approach 

is to assess an obstruction on a case-by-case basis to calculate the most accurate exclusion zone. 

Pager Power considers the Second Fresnel zone when assessing the effect of a wind turbine 

upon microwave links and the 60% of the First Fresnel zone when assessing UHF links1. 

  

 

 
4 Ultra-High Frequency 
5 This is the straight line between the two antennae. 
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4.1.3 Reflections – UHF Links 

Reflection effects occur when the transmitted signal from one link end is reflected by a wind 

turbine or obstruction towards the other link end, causing interference. These reflected 

(unwanted) signals can interact with the direct (wanted) signal, thereby impairing the link’s 

performance. Reflection issues need to be accounted for when assessing the potential impact of 

a wind development on telemetry links. UHF links can be affected by obstructions that reflect 

the signal between the transmitter and receiver. Reflection effects for microwave links are not a 

significant concern because they are highly directional. 

4.2 Identified Telecommunication Links 

No link details have been identified via the consultation process. 

4.3 Identified Telecommunication Links – Ofcom Database Review 

No communications links within 1km of the proposed turbine locations were identified via the 

Ofcom database review6. Figure 3 on the following page shows the nearest communication links 

on the Ofcom database overlayed onto aerial imagery. 

 

 

 
6 The nearest link mast identified on the Ofcom database is approximately 21km south southwest of the proposed wind 

development. 
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Figure 3 Ofcom database review – aerial image 
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4.4 Exclusion Zone – Ofcom-Recommended Methodology 

4.4.1 2D Exclusion Zone Chart Overview 

The exclusion zone for each communications link is defined by the Fresnel zone radius [B], rotor 

radius [A/2], and additional 25-metre buffer zone [E]. This is shown in Figure 4 below. A 250-

metre exclusion zone is applied to microwave link masts and a 500-metre exclusion zone is 

applied to UHF link masts. 

 
Figure 4 Exclusion zone calculation 

4.4.2 3D Exclusion Zone Chart Overview 

The 3D exclusion zone is determined by taking into account the height of the turbine hub [H + 

ground height] relative to the link boresight altitude [G + ground height] in addition to the 

calculations used to define the 2D exclusion zone for a communications link. This is shown in 

Figure 5 on the following page. 
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Figure 5 3D exclusion zone calculation 

4.5 Conclusions 

No link details have been identified via the consultation process. No communications links within 

1km of the proposed turbine locations were identified via the Ofcom database review. 

Therefore, no technical assessment has been progressed. 
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5 MITIGATION 

5.1 Microwave Link Mitigation 

5.1.1 Overview 

When an impact on a microwave link has been identified, the recommended solutions to consider 

could include: 

• Micrositing / Layout Optimisation; 

• Re-networking of the link via existing telecommunications sites; 

• Use of a leased line. 

Further information regarding these options is given below. Other options that can be considered 

are: 

• Construction of a new telecommunications site for the purpose of re-networking 

solution; 

• Use of an alternative technology such as a satellite link. 

These options are less likely to be feasible and are not discussed in detail. They could be explored 

if an impact could not be mitigated by other means. 

5.1.2 Micrositing / Layout Optimisation 

This is potentially the simplest solution, depending on the available site area depending on the 

viability of developing the wind farm around the telecommunication link exclusion zones. 

Ensuring that turbines remain outside the exclusion zones associated with the microwave links 

and remain more than 250 metres from a microwave link end is likely to remove any potential 

impact. 

5.1.3 Re-networking Solution 

In some cases, it is possible to re-network a microwave link via an existing telecommunications 

site that lies away from the wind farm. 

This involves adding an extra node on the link path so that instead of the signal being sent from 

End A to End B, it is sent from End A to a re-networking site, and from the re-networking site to 

End B. 

Implementation of such a solution requires identification of a suitable re-networking site and 

assessment of the intervening terrain to ensure the appropriate Fresnel zone would not be 

infringed by terrain for the re-networked link. 

The costs and timescales associated with such a solution are variable, however it is likely to be 

more cost-effective and have a shorter timescale than constructing of a new telecommunications 

site. 
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5.1.4 Use of a Leased Line 

In some cases, it is possible to replace the wireless link with a leased line between the link ends, 

thereby avoiding potential interference due to the wind development. 

The feasibility of such a solution is dependent on the accessibility of each link end with regard 

to the installation of a leased line. 

The costs and timescales of the solution are variable and dependent on the individual site 

locations and the distance between them. 

5.2 UHF Telemetry Links 

5.2.1 Overview 

Three of the most common and cost-effective mitigation options for UHF telemetry links that 

are affected by wind turbines are: 

• Micrositing / Layout Optimisation; 

• Use of an alternative scanner; 

• Replacement of the UHF telemetry link with a microwave link. 

Further information regarding these options is given below. Other options that can be considered 

are: 

• Use of a leased line or fibre optic connection; 

• Construction of a new scanning station; 

• Use of an alternative technology such as a satellite link. 

These options are less likely to be feasible and are not discussed in detail. They could be explored 

if an impact could not be mitigated by other means. 

5.2.2 Micrositing / Layout Optimisation 

This is potentially the simplest solution, depending on the available site area and the viability of 

developing the wind farm around the telecommunication link exclusion zones. Relocation of any 

turbines that have the largest interference contribution could prevent any impacts on the link.  

Relocating problem turbines away from the link paths and link ends may be sufficient to 

overcome the operator’s concerns. 

5.2.3 Use of an Alternative Scanner 

In some cases, it is possible to direct the outstations to an alternative scanner. Discussions with 

the link operator would be required to establish the suitability of such a solution. 

Costs are not known for such a solution, however these are likely to be of the order of £5,000 

per link. 

5.2.4 Replacement of the UHF Link with a Microwave Link 

In cases where reflection issues are the only concern, replacement of the UHF link with a 

microwave link could be pursued. This is because microwave links are not prone to reflection 

issues in the way that UHF telemetry links are. 
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However, microwave links do require radio line of sight to operate, which UHF telemetry links 

do not. Therefore, detailed assessment of the technical feasibility of such a solution would be 

required. This would include an assessment of radio line of sight between the link ends and the 

establishment of whether the intervening terrain would obstruct the appropriate Fresnel zone. 

If the solution is feasible costs are expected to be of the order of £15,000 per link. 
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6 CONCLUSIONS 

6.1 Overall Conclusions 

Arqiva, Atkins, British Telecom (BT), Cellnex, The Joint Radio Company (JRC), Mobile Broadcast 

Network Limited (MBNL), MLL Telecom, Virgin Media O2, and Vodafone have confirmed they 

have no objections to the proposed development based on the current turbine locations. 

6.2 Mitigation 

Determining the most suitable mitigation option is only possible if a specific impact has been 

identified. In the case of the proposed development, thus far, mitigation is not expected to be a 

requirement. 

An overview of possible mitigation strategies has been provided for reference (see Section 5). 
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APPENDIX A – COORDINATE DATA 

Coordinate Data 

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. 

Indicative layouts have been used to inform assessments in this report with the final layout to 

be confirmed at the final design stage (post-application) and detailed within a specific Design 

Specification and Layout Plan (DSLP). 

The indicative wind development layout consists of 70 wind turbine locations with a hub height 

of 185 metres above mean sea level (amsl), a rotor diameter of 310 metres, and an overall tip 

height of 340 metres amsl. 

Turbine Longitude Latitude 
Easting  

(British National Grid) 

Northing 

(British National Grid) 

1 -1.22206 58.42433 445538.515 948705.256 

2 -1.24385 58.38823 444310.908 944672.171 

3 -1.21115 58.44237 446152.327 950721.794 

4 -1.25473 58.37019 443697.112 942655.622 

5 -1.20022 58.46042 446766.144 952738.328 

6 -1.27645 58.33409 442469.537 938622.516 

7 -1.17834 58.49650 447993.794 956771.387 

8 -1.28730 58.31604 441855.758 936605.958 

9 -1.16738 58.51454 448607.627 958787.910 

10 -1.29813 58.29798 441241.984 934589.396 

11 -1.15641 58.53258 449221.466 960804.432 

12 -1.30895 58.27993 440628.215 932572.831 

13 -1.20854 58.39709 446363.708 945681.874 

14 -1.25739 58.41547 443485.708 947695.559 

15 -1.18414 58.38789 447802.706 944675.038 
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Turbine Longitude Latitude 
Easting  

(British National Grid) 

Northing 

(British National Grid) 

16 -1.28183 58.42465 442046.705 948702.407 

17 -1.19763 58.41513 446977.510 947698.412 

18 -1.21944 58.37904 445749.911 943665.334 

19 -1.18671 58.43318 447591.318 949714.947 

20 -1.23033 58.36100 445136.119 941648.789 

21 -1.17577 58.45122 448205.131 951731.478 

22 -1.24121 58.34295 444522.333 939632.240 

23 -1.16483 58.46926 448818.949 953748.006 

24 -1.25207 58.32490 443908.553 937615.689 

25 -1.15387 58.48730 449432.773 955764.529 

26 -1.26293 58.30685 443294.777 935599.134 

27 -1.14291 58.50534 450046.602 957781.051 

28 -1.27377 58.28880 442681.007 933582.576 

29 -1.13193 58.52337 450660.436 959797.568 

30 -1.28460 58.27075 442067.243 931566.014 

31 -1.24650 58.43352 444099.518 949712.103 

32 -1.26827 58.39742 442871.903 945679.012 

33 -1.23560 58.45156 444713.334 951728.645 

34 -1.27914 58.37937 442258.103 943662.460 

35 -1.22468 58.46961 445327.155 953745.183 

36 -1.29000 58.36132 441644.309 941645.905 

37 -1.21376 58.48765 445940.982 955761.717 

38 -1.30084 58.34326 441030.520 939629.346 
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Turbine Longitude Latitude 
Easting  

(British National Grid) 

Northing 

(British National Grid) 

39 -1.20282 58.50570 446554.813 957778.248 

40 -1.31168 58.32521 440416.736 937612.785 

41 -1.19187 58.52374 447168.651 959794.775 

42 -1.32250 58.30716 439802.958 935596.219 

43 -1.33332 58.28910 439189.185 933579.651 

44 -1.17321 58.40593 448416.504 946691.573 

45 -1.19504 58.36985 447188.913 942658.500 

46 -1.16228 58.42398 449030.307 948708.104 

47 -1.20594 58.35181 446575.125 940641.959 

48 -1.15134 58.44202 449644.116 950724.631 

49 -1.21683 58.33376 445961.343 938625.415 

50 -1.14039 58.46005 450257.931 952741.156 

51 -1.22770 58.31572 445347.567 936608.866 

52 -1.12942 58.47809 450871.750 954757.677 

53 -1.23857 58.29767 444733.796 934592.316 

54 -1.11844 58.49613 451485.575 956774.194 

55 -1.24942 58.27962 444120.030 932575.760 

56 -1.10745 58.51416 452099.406 958790.708 

57 -1.26026 58.26157 443506.269 930559.201 

58 -1.09645 58.53220 452713.242 960807.219 

59 -1.27095 58.44270 442660.520 950718.955 

60 -1.29271 58.40660 441432.896 946685.856 

61 -1.26006 58.46075 443274.340 952735.499 
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Turbine Longitude Latitude 
Easting  

(British National Grid) 

Northing 

(British National Grid) 

62 -1.30357 58.38855 440819.092 944669.301 

63 -1.24915 58.47880 443888.165 954752.041 

64 -1.31441 58.37049 440205.294 942652.744 

65 -1.23824 58.49684 444501.995 956768.578 

66 -1.32525 58.35244 439591.501 940636.181 

67 -1.22731 58.51489 445115.831 958785.113 

68 -1.33608 58.33438 438977.713 938619.616 

69 -1.31715 58.41577 439993.888 947692.705 

70 -1.32800 58.39772 439380.080 945676.147 

Proposed wind development turbine coordinates 
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