Agenda Item 14

	The Effect of Windfarms on Radar: Update




Introduction

1. The meeting received a paper in July 2003 on the subject of windfarms and their effect on radar.  The paper outlined the situation at the time and the new arrangements that came into force in February 2003 for the safeguarding of airports, military aerodromes and en-route technical sites (e.g. radar stations)  operated by NATS and the MoD.  A summary note about the safeguarding is attached at Annex 1. 
2. The paper also informed delegates of three studies, which were addressing the various interactions between the use of wind turbines for the generation of electricity, their effect on radar and the implications for the safe and expeditious control of aircraft.

3.  The three studies were:

· A study by Qinetiq into methods of predicting the impact of wind turbines on radar systems. 

· A study by AMS, investigating the different technical approaches which could reduce the effect of wind turbines on radar function.

· A study examining European experience and practice in dealing with similar problems.

Results of the first were expected in the Autumn of 2003 and copies of the other two studies were available from the Secretariat.

4. This paper summarises the results of all three studies and also identifies additional operational problems that have arisen meanwhile.

Summaries of Studies

Qinetiq

5.  The DTI established a “Wind farms, civil aviation and defence interests working group” to tackle issues such as:

· A known source of objections to planning applications is that a wind farm may appear on the display of air traffic control radar. 

· Decisions made regarding the likely impact that a wind farm may have upon radar operations are currently based upon assumptions. The electromagnetic interactions between a wind turbine and a radar signal are complex and there is currently limited understanding in this area and no accepted method for quantifying this potential impact. 

· A conflict of interest currently exists between the desire to encourage wind farm development as a renewable energy source and the desire to maintain the operational safety of air traffic. The practical manifestation of this conflict is that the UK has seen objections against a significant proportion of proposed wind farms on the grounds of aviation safety. 


6.  As part of the activity of the working group, QinetiQ were commissioned to undertake this study, which was 100% funded by the DTI Sustainable Energy Programme.  The main objectives were: 

· To determine the effects of siting wind turbines adjacent to primary air traffic control radar; 

· To determine the extent to which detailed design of wind turbines influences their effects on radar systems; 

· To determine the extent to which the design of the radar processing influences the effects of wind turbines on radar systems; 

· To provide text suitable for inclusion on the UK guidelines on Wind Energy and Aviation Interests. 

7. This study focused on the development and validation of a computer model that can be used to predict the radar reflection characteristics of wind turbines and understand the complex interaction between radar energy and turbines.  The model was validated through a full-scale trial, using a QinetiQ mobile radar system to collect data for a single operational wind turbine at Swaffham in Norfolk. The model was then used to perform a detailed sensitivity analysis and to compile a list of the key factors influencing the radar signature of wind turbines. 

8.   Some of the results generated by the project include: 

· Large turbines do not necessarily lead to large radar cross section (i.e. tower height does not greatly affect RCS); 

· Blade RCS returns can only be effectively controlled though the use of absorbing materials; 

· Spacing of wind turbines within a wind farm needs to be considered in the context of the radar cross range/down range resolutions. Spacing the turbines such that only one turbine can appear in any range cell has advantages in identifying the wind farm, filtering out the turbines and in tracking aircraft over the farm area; 

· Single wind turbines do not create a significant ‘radar shadow’. Any shadow region is only dark to a distance of a few hundred metres behind the turbine. Beyond this there is some reduction of the radar power, and a time-variation, but these will not prevent detection except possibly for very small targets. 

9.

This study complements the recently the completed study by AMS which looked at the feasibility of modifying radars to remove the effects caused by wind turbines (report number W/14/00623/REP). 


Feasibility of Mitigating the Effects of Wind Farms on Primary Radar 

(Alenia Marconi Systems Ltd) 


10.  The study by AMS Ltd was to determine the feasibility of modifying radars to remove any effects caused by wind turbines. The overall objectives were:

· To determine the technical feasibility of filtering wind turbine echoes from a radar system, without compromising the other radar functions.

· To determine the technical and practical feasibility of implementing such a filter into civil and military radar systems.

· To estimate the cost of developing and implementing any appropriate wind turbine radar filters.

· To generate text suitable for direct inclusion in UK guidelines on Wind Energy, Defence and Civil Aviation Interests.

11.  The study collected data on the dimensions and characteristics of wind turbines and, by modelling, estimated the effects on the performance of military and civil radars in the UK.  Different technical filtering methods were considered and modelled.  An understanding of the characteristics of wind turbines was reached and the effects upon radar performance established.  Methods of mitigating these effects and the costs of such modifications were investigated.

Wind Farms and Aviation Interests – European Experience and Practice (STASYS Ltd)

12. This study was funded by the DTI Sustainable Energy Programmes.  The aim was to establish the European approach to the effects of wind turbines on civil and military aviation and to determine the applicability of these experiences and practices to the concerns and needs of UK stakeholders.

13.  The individual states surveyed have rather different methods of approaching the issues of wind farms and their affects on aviation. Some (Denmark and Germany) have well-developed systems for dealing with planning, siting and approval issues, whereas in others where wind farms are still in their infancy, the systems are still evolving.  The pre-planning consultation system used in the UK is one of the most developed and effective of those observed. Other nations have mandatory systems (Germany), more informal procedures (Sweden), or, in the case of the Netherlands, no consultation mechanism for developments away from airports. 

14. In comparison, the UK procedure, while non-statutory, is intended to cover all wind developments and to ensure that all relevant stakeholders have the opportunity to assess wind energy proposals.  All the countries studied safeguard their aerodromes against physical obstructions in accordance with ICAO guidelines and this applies to wind turbines just as it would to any other structure. However, turbines are treated as little more than physical obstructions, with little importance placed on the fact that they feature rotating blades. In addition, the approach to safeguarding technical sites and equipment for civil aviation in each country is different and less stringent than in the UK. 

15.  Two issues arose that were seen as relevant in Europe but not much discussed in the UK:

· Search and Rescue (SAR) operations in the vicinity of large wind farms, particularly offshore. It is quite feasible that, given the scale of planned offshore wind farms, SAR Operations will, at some point, be required perhaps within the bounds of such an installation. This would be an extremely hazardous operation and has prompted SAR personnel in more than one country to state that they would not be prepared to carry out such a task. The responsibility for SAR within wind farm boundaries is something that must be established.

· How best to mark and illuminate wind farms. This is particularly relevant for large-scale developments, especially those offshore. Night lighting is a very sensitive issue and has prompted many debates not just within aviation communities but also from the general public. Each country surveyed is establishing its own standards for day marking and nighttime illumination of turbines.

Operational Issues

16.
In addition to the concern about SAR operations mentioned in the European study above, another implication of windfarms, including those off-shore, on aircraft operations has been the subject of an application for planning permission by Scottish Power for a windfarm to the south east of Glasgow.  Further to the objections on grounds of interference on the radar performance, it is also stated that:

· Aircraft safety could be affected in relation to operation of low-level routes.

· Flight times could be increased because of the need to fly around the site of the windfarm in order to reduce the risk of collision with the wind turbines.

Conclusions

17.
Further reviews into the subject of windfarms are expected.  There has been recent debate as to the value and cost-effectiveness of such a source of power generation.  There is also concern about intrusion into the landscape and the potentially catastrophic impact on migrating flocks of birds.

18.
The Secretariat will continue to monitor progress on the issue and keep the meeting aware of issues.

Ros Howell

Technical Adviser

Gatwick Airport Consultative Committee

Information Note:

The British Wind Energy Association (BWEA) is the trade and professional body for the UK wind industry and is the largest renewable energy trade association in the UK. Wind has been the world's fastest growing renewable energy source for the last seven years, and this trend is expected to continue with falling costs of wind energy and the urgent international need to tackle CO2 emissions to prevent climate change. The BWEA’s website has a wealth of information and provides details of wind energy projects. Visit http://www.bwea.com. for more information and a map showing UK wind energy projects.  
Annex 1

AIRPORT SAFEGUARDING

What is Airport Safeguarding?

Safeguarding is the process by which development in the vicinity of specified airports and military aerodromes, and en-route technical sites operated by NATS or the MoD, is controlled in order to ensure the continuity of safe operations.  It is primarily concerned with:

· The maintenance of airspace sufficiently free of obstacles to ensure the safety of flying aircraft, known as physical safeguarding.

· The control of developments, including wind farms, which may interfere with aircraft/airport navigational aids such as the Instrument Landing System (ILS), Distance Measuring Equipment (DME) and radio navigational beacons, known as technical safeguarding.

· The control of developments likely to attract birds, or introduce distractions that may compromise the safety of aircraft.

Obstacles include not just buildings but also other structures such as transmitter towers and tall cranes used on construction sites which can present real problems.

The Safeguarding Process
New arrangements for safeguarding came into force on 10th February 2003.  The details are to be found in ODPM Circular 1/2003 which includes at Annex 1 the text of the Town And Country Planning (Safeguarded Aerodromes, Technical Sites And Military Explosives Storage Areas) Direction 2002.  For the equivalent arrangements in Scotland see Scottish Executive Planning Circular 2/03.

In summary the airport safeguarding process is centred around safeguarding maps issued to local planning authorities by the Civil Aviation Authority.  These show colour-coded areas which together represent the safeguarded area around the airport. The safeguarding map can be seen at the offices of the local planning authority or at the Airport concerned.

Where in a proposed development the height of a building or structure would exceed the level indicated on the safeguarding map for that area the local planning authority is required to consult the Airport. Consultation is also required in any case within a 13 kilometre zone marked on the map where the proposed development is for other aviation uses or is likely to attract birds.

As indicated above the arrangements also apply to:

· specified en-route technical sites operated by NATS or the MoD which have been notified by the CAA to the local planning authority for the area concerned.

· applications for wind turbine developments within a 30 km  radius of the airport or the specified technical sites.  

Consultation applies not only to applications for full or outline planning permission but also to applications for the amendment of an outline planning permission, for the renewal of a planning permission or for the removal or modification of conditions imposed on a previous planning permission.

When consulted the Airport considers whether the proposed development might compromise the safe operation of the aerodrome or interfere with the navigational aids or Instrument Flight Procedures (IFP) and offers its comments accordingly.  If then the local planning authority proposes to grant planning permission contrary to an objection made by the Airport, or not to attach conditions which they have recommended, it is required to notify the Civil Aviation Authority.  There is then a period of 28 days during which the CAA considers the disputed application and, if it thinks it necessary, to ask the Secretary of State to issue a direction under s.77 of the Town and Country Planning Act 1990 calling in the application for determination by the Secretary of State. 

