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Background 

The Secretary of State for Energy and Climate Change granted consent for the Heckington Fen 
Wind Park on the 8th February 2013. The development comprises up to 22 x 125m tip wind 
turbines with a maximum installed capacity of 66MW. The consent is conditional on a Radar 
Mitigation Scheme (RMS) being agreed with the Ministry of Defence for primary surveillance 
radars at RAF Coningsby, Cranwell and Waddington. The current wording of the consent 
requires the RMS to be agreed before development commences and implemented before any 
turbines become operational. However, the MOD has agreed (when consulted by BEIS in 
March 2015) that the wording of Condition 5 of the Consent could be changed to “No 
construction of a wind turbine shall commence unless and until a Radar Mitigation Scheme 
has been submitted and approved”, rather than “No development shall commence”. This 
letter is included in Appendix 1.  

During the course of 2015 – 2017 Ecotricity worked closely with the Ministry of Defence Wind 
Farm Team and a leading radar consultant/supplier to assess whether any currently available 
radar mitigation would satisfactorily address the concerns of the MOD. This work concluded 
that there were no solutions available at that point in time with a reasonable prospect of 
addressing the MODs concerns. Since this work was completed Ecotricity has been continuing 
to investigate alternative potential solutions which were not assessed during 2015-17.  

Current Strategy 

Since mid-2017 Ecotricity has been exploring the potential of ‘stealth turbines’ with the 
defence contractor QinetiQ. In sum incorporating stealth (radar absorbent material) into 
turbine blades can reduce the effects on radars by up to 90%. QinetiQ has successfully 
deployed this technology on a 35 turbine/96MW EDF site in France.   

Stealth materials, either in isolation or in combination with another technology such as a wind 
farm filter on the radar, have the potential to deliver an effective RMS for Heckington Fen 
which is acceptable to the MOD.  

Appendix 2 of this note is a report from QinetiQ providing further details of the stealth 
technology and its application. This information was presented to the MOD in January 2018 
and consequently Heckington Fen has developed the following Programme. 



Programme 

A four stage programme is envisaged: 
 
Phase 1 Feasibility (6 months): Modelling parameters and performance criteria for stealth 
turbines to be agreed between QinetiQ and the MOD (and/or their representatives). Study to 
be completed to establish if stealth turbine technology has the potential to reduce radar 
interference to such a level that additional mitigation is not required for Heckington Fen –
(ideally no changes would be required to the MOD’s infrastructure). If, however, it is 
concluded that further mitigation is still needed to meet the MOD’s requirements, then the 
study will identify whether any other technologies could, potentially, in combination with 
stealth turbines, successfully address the MOD’s objection. The study will ultimately 
determine whether there is sufficient evidence to suggest that a Phase 2A trial will be 
successful, and thus enable a commercial decision on progressing.    
 
Phase 2A Stage 1 Trial (12 months): An initial trial designed to minimise the risk and cost of 
a full scale trial. This could involve stealth blades being fabricated by a turbine manufacturer 
to a specification from QinetiQ and then being installed on an operational site such as 
Ecotricity’s Enercon turbine near Swaffham (Swaffham II – 85m hub, 34m blade and tip height 
of 119m). QinetiQ and the MOD could then evaluate the performance of the blades (and any 
other elements of the turbine treated with radar absorbent materials) against the RAF 
Marham Air Traffic Control Radar (either the existing Watchman or the replacement Thales 
Star NG).  If necessary additional mitigation (such as an Aveillant holographic infill radar or a 
Thales wind farm filter) to remove any unacceptable residual radar returns could also be 
trialled. 
 
Phase 2B Stage 2 Trial (12 months): Depending on the success of Phase 2A, Phase 2B may 
require the full scale testing of stealth blades (and if necessary additional radar mitigation) on 
a wind farm and radar(s) representative of the Heckington Fen site or, if acceptable to the 
MOD, on Heckington Fen. It could be that this is undertaken incrementally with one turbine 
being tested at a time.  
 
Phase 3 Implementation (12-18 months): Any required radar mitigation is fully implemented 
and signed off by the MOD, having followed a full ‘release into service’ process.  At the end 
of Phase 3 it is expected that the MOD will confirm that the RMS has been successfully 
implemented enabling the turbines to become operational in compliance with Condition 6 of 
the 2013 consent. In addition a lifetime maintenance and monitoring programme will need 
to be agreed to ensure that the stealth technology (and, if required, any additional mitigation) 
continually performs to agreed standards. Phase 3 is expected to run either fully or partially 
concurrent with Phase 2B.  
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1 Introduction 

1.1 Scope 

This technical memo summarises the QinetiQ Stealth Wind Turbine (SWT) 
technology and discusses the benefits for Air Traffic Control (ATC) radars.  

1.2 Background 

Wind Turbines have the potential to impact on the operation of radar systems. The 
impacts include static and Doppler radar clutter, ghost targets, saturation and 
shadowing. It is assumed the reader is familiar with the impacts and potential 
solutions.  

QinetiQ has developed Stealth Wind Turbine (SWT) technology that reduces the 
magnitude of radar echoes. The technology has been proven at the 96MW Catalan 
wind farm, where QinetiQ SWT is used to mitigate the impact of the turbines on an 
S-band (2.8GHz) weather radar [1][2].  

Stealth will also reduce the impacts on other radar systems, either by itself or in 
combination with other technologies.  
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2 Slides: QinetiQ SWT summary 
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3 Discussion points  

3.1 Polarisation 

The Catalan SWT solution was designed to have low azimuthal variation to ensure 
similar performance as the blades rotate. The solution is expected to have similar 
performance for linear and circular polarisations. The majority of Meteo France 
weather radars are now dual (linear)-polarisation. 

3.2 Change in performance for ATC filter 

Different parts of a wind turbine move at different speeds. This is a result of the 
orientation of the yaw axis (vertical axis) relative to the radar, and because the 
blade tips travel faster than the near-stationary hub (horizontal axis). Accordingly, 
radar reflections from a wind turbine will have a spread of Doppler frequencies. 

Weather and ATC radars use moving target identification (MTI) and detection 
(MTD) techniques to discriminate between moving and stationary targets. Weather 
radars use MTI/MTD to eliminate echoes from the ground and to understand the 
motion of precipitation; ATC radars use MTI/MTD to separate aircraft echoes from 
the ground echoes.  

For purpose of discriminating between stationary and moving targets, weather 
radars commonly use a narrower filter than ATC radars. This is because aircraft 
typically move faster than precipitation. Representative processing A  of 
measurements of the Catalan turbines showed improved performance for an ATC 
filter for the Doppler (moving) RCS. However, the increased filter width means an 
increased static RCS. 

In summary, the change in performance is not trivial, depending on the Doppler 
processing applied (depth of cancellation, number and width of filters). However, 
the SWT performance is considered to be comparable or slightly better for ATC 
radars, in respect of the generally wider filter width. 

3.3 Long-term performance 

Long term testing has been carried out on circuit analogue (CA) radar absorbing 
materials (RAM) comparable to the Catalan solutions, and demonstrated no 
significant performance degradation. The QinetiQ SWT solutions do not modify the 
external blade surface materials or shape.  

3.4 Rain and ice 

Testing showed that in normal operational conditions, where rain water is shed 
quickly from the blade, there is a low impact on stealth performance of the S-band 
SWT solution.  

Frost is judged unlikely to impact the performance of an S-band solution. 

Significant build-up of ice will de-tune the performance of the SWT designs and 
affect the performance. It is understood that significant accumulation of ice will 
change the weight and aerodynamics of blades and turbines will be generally be 
stopped in these circumstances. A detailed analysis of the impact of operationally-

                                                
A
 The processing assumed a ±10Hz filter to reject stationary echoes for a weather radar, 

and ±140Hz for the representative ATC radar. A clutter improvement factor of 30 dB was 
assumed for both radars.  
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