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KILRUBIE WINDFARM (DIO23034) WIND FARM DEVELOPMENT PROPOSAL - NO
OB.JECTIONS DESPITE LOS

1. DIO requested that we review the proposal to erect a 7 x 115m turbine wind farm at Kilrubie
Windfarm, Following a detailed examination of the proposal, the impact of the proposed
development on ATC radars and the ATC usage of Airspace in the region it was considered that,
although there would be an impact on ATC Operations, the impact was manageable,

Locaticn Affected Radar Operations Affected DIC No.

Kilrubie Windfarm Deadwater Fell PSR HAF Spadeadam 23034

2. At present, HQ 1 GP BM Safeqguarding does not have objections with the Kilrubie Windfarm
proposal (DIO23034) as it is assessed thal the effect on ATC operations at Spadeadam are
manageable. This level of objection is held on the basis that there will be no additicnal turbines or a
change in turbine height without a separate planning request. Also considered is that this proposal
would be constructed before the number of future consented proposals in the area exceeds that
which the radar can manage. The cumulative impact of mulliple turbines in any given area would
result in the degradation of radar performance. |t should therefore be noted that the propagation of
turbines in this area could lead to a future cbjection being raised in order to protect the MOD's radar
COVerage.
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THIS DOCUMENT IS THE PROPERTY OF HER BRITANNIC MAJESTY'S CD‘JEHNMEH; : !‘.f:i I

Issued for the information of such persons only as need o know ils conten's in the course of the
official duties. Any person finding this document should hand it in to a Britis h orcss Unit -
police station for its safe return to the MINISTRY OF DEFENCE, HQ SECURITY, LI’J'\.DCIN ‘:_. N1A |
2HB, with particulars of how and where found. |
THE UNAUTHORISED RETENTION OR DESTRUCTION OF THE DOCUMENT 1S AN OFFENCE
UNDER THE OFFICIAL SECRETS ACT OF 1911 TO 1985.

(When released to persons outside Government Service, this document is s a pers

basis and the recipient to whom it is antrusted in confidence, within the provisions of the OF

Secrets Act 1911 to 1989, is personally responsible for its safe custody and for 1

contents are disclosed only to authorized persons.

co
1. The information given in this document is not to be communicated either directly or
indirectly to the Press or any person not authorised to receive it.
{Applicable to copies supplied with Ministry of Defence approval lo Commonwealth and
Foreign Governmenis)

2. This information is released by the UK Government to the recipient Government for
defence purposes only.

3. This information must be accorded the same degree of security protection as that
accorded thereto by the UK Government.

4. This information may be disclosed only within the Defence Depariments of the recipient
Governments, except as otherwise authorised by the Ministry of Defence.

5. This information may be subject to privately owned rights.
(Applicable to Commercial-in-Confidence documents)

6. This document may contain proprietary information made available to the Ministry of
Defence subject to the limitations of confidentiality and restricted rights of use. Its
existence or contents must not be further disclosed without specific authority.

CROWN COPYRIGHT
This document is the property of Her Majesty’s Government and the
contalned herein is subject to Crown Copyright © protection and o
purpose authorised.
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DOCUMENT AUTHORISATION

Post: Name: Signature:
Prepared by: ADEWS DT i
RSP1c !
Authorisad by ADEWS DT |
Hd RSP |

This Technical Report is issued and maintained by:
Radio Site Protection, Air Defence and Electronic Warfare Systems
RAF Henlow, Bedfordshire. 5G16 GDN UK

Any unsatisfactory feature of this document or any change of address of
holder should be reported to Head Of Radio Site Protection, Bldg 85, RAF
Henlow, Beds. SG16 6DN UK

FOI FORMAT AND SUMMARY

20150814-DI023034 Concemns Kilrubie Windfarm-RSP1c-0

Radar Field Strength and/or Radar Line-of-Sight analysis indicates that the proposed wind farm at
Kilrubie Windfarm shows a high degree of probability that it will be detected by cne or more MoD
radars to a degree that will affect their function.
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Figure 1 — Local area map for Kilrubie Windfarm
Figure 2 — Coverage pradiction plot for Spadeadam Deadwater Fell Radar
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Standard Assumptions and Terms

BLOS - Radio Line of Sight. This is a linear path estimation of line-of-sight at radar
wavelengths that compensates for refractive effects by assuming a reduced earth
curvature (4/3 earth radius).

Clutter is taken into consideralion as part of the propagation model that generates
coverage plots and can significantly reduce the probability of detection by the radar.

Stated accuracy for the Ordnance Survey ground height data is +3m to 18MS. DES
ADATS maintains mapping data at far greater accuracy for the radar positions. The
radar aperture heights used in calculation reflect this increase in accuracy

All heights AMSL are referenced to the Mational Grid geoid. All angles are referenced
to Grid north unless specifically stated.

Areas of the coverage plots shaded in blue indicate where a turbine of the dimensions
given is predicted to be detected by the radar.

Level 1 Assessment: Considers BRLOS only and is used for radars where no
parameters other than physical location are available. This method is not considered to
be particularly accurate.

Level 2 Assessment: Calculated probability of detection from available radar
parameters, turbine parameters and terrain data. The total RCS of the turbine is used
in all instances. This report constitutes a Level 2 Assessment except for NATS Great
Dun Fell and MAA Yeovil. Coverage plots are not relevant for Secondary Surveillance
Radars which are more concerned with short-range reflections.

Level 3 Assessment: A more extensive Probability of Detection calculation, utilising
sectioned RCS. This metheod is considered to give more accurate answers when RLOS
is not present and diffraction is the sole method of detection.

Turbine RCS: A measure of the radar reflectivity of the complete turbine structure.

Turbine Visibility: The amount of the turbine visible over terrain, considering RLOS
only. In general, a large positive value is a strong indicator that the turbine will be
detected. A level 3 assessment is generally requested in the report where this value is
zero and detection is still indicated.

Max height for no visibility: A sample cut-cff height below which all of the turbine
would be obscured by terrain. Note that this figure will vary between turbines with
different ground heights in the same proposal.

Visibility over clutter: The amount of the turbine which i un-obicursc from the rac
by building clutter and terrain (where this is the same as the Tubine el
exists in the beam path). Where this value is zero or very <

completely obscured by clutier and the detection probabil

Noiz that clutter is represented by average values fora b

U urban, etc) and not to the individual building level
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1 Scope

1.1 The purpose of this report is to ascertain the likely effecis of the progcsed wind
turbines at Kilrubie Windfarm on the performance of Radar Systems at MoD-eloied &0
2 Introduction

2.1 Reference A is a proposal to establish 7 turbines Kilrubie Windfarm, neqr Eddle

National Grid References were provided for all positions (NT 21223 4750 e high
point of the turbine blades will be 115 metres above ground levzl. A local meo o the
proposed area is shown at Figure 1.

2.2 Siting restrictions for radars are defined in Reference E. Faference C deialls met
of determining Radar Cross-Section (RCS) values from a genc o lurbine i
Relference D defines specific restrictions for siting wind turbines which apply when the

Line of Sight (RLoS) between radar and turbine. References E F and G define additional
restrictions applicable only to Air Defence (AD) radars.

3 Effects of Wind Turbines on Radar Performance

3.1 It has been shown that where RLOS exists and/or Radar Field Strength detection
occurs, the wind turbines will appear as genuine aircraft targets. This effect has been
shown to mask aircraft responses, even when the aircraft is in a high elevation beam and
the turbine is in a lower sidelobe. The radar may also be desensitised by its clutter
processing within the sector containing wind turbines.

3.2 Additionally, shadowing of aircraft at similar radar to target elevation angles at the

wind turbines may occur, degrading radar performance. However, this is only expected to
occur over short distances from wind turbines.

3.3 In close proximity, turbines can cause spurious reflections of returns. This is
particularly a problem for Secondary Surveillance Radars.

1
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4 Assessment of the Proposed Wind Farm

4.1 Deadwater Fell ATC Radar Field Strength Coverage summary

4.1.1 Range to Wind farm: 64.7 1km
Angle to Wind farm: 320.46"
RLOS Visibility 37m
Turbine RCS: 248 8m*
Aux Beam: Outside

4.1.2 A Field Strength Coverage plot was generated for the radar using these
parameters (Figure 2), indicating that one of the turbines (14) will be detected
by the radar.

4.1.3 All other radars at this site have been checked.

4.2 There are no concerns regarding the following radars, which have been checked:
4.21 BRAF — Leuchars, Bermry Hill
422 ASACS — Brizlee Wood, Staxton Wald, Buchan, Benbecular
423 MAA-Warton
424 NATS — Great Dun Fell

4.3 The proposed wind farm is beyond the protected range and/or outside the protective
arcs of all ather radars.

5 Conclusion and Recommendations

It is recommended that the Operations Staff check whether the proposed Kilrubie
Windfarm is in an area of vital air traffic operations controlled by the radar at Deadwater
Fell. If so a decision to object to the proposal should be considered on the grounds
referred to in paragraph 3.1 and paragraph 3.2.
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Local area map for DIO 23034 Kilrubie Windfarm (NT 21833 47992)

lssue: 1 Dated: 14 August |
Figure 1
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DIO 22034 coverage astimate plot for Deadwater Fell Radar (115m, 248 Bm? RCS)

Issue: 1 Dated: 14 August 2015
Figure 2
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