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Executive Summary
On 30 April 2019, RenewableUK in conjunction with AIFCL and OWIC, hosted a Wind and Aviation event at the
NEC Birmingham. The event was organised around a series of workshops on the themes of Radar and
Surveillance, Lighting and Markings, Helicopter Operations and Drones/UAS.
Each workshop focused on a series of issues aimed at developing the issues raised previously at events such as
the Wind Europe Aviation Seminar held in Hamburg during September 2018. Specific topics were assigned to
groups of participants for a round table discussion. The outcomes were recorded and a post-event analysis
conducted to identify future actions.
This report has captured the key elements of the discussion and identified those which will form the basis of a
future action plan necessary to make progress.
The key outcomes are summarised below:
 Radar and Surveillance remains the most significant factor affecting wind turbine deployment.
 To take a proactive approach, a revitalised initiative is required which is led by government.
 Without this government lead and ambition to serve the best interests of UK plc, it will not be possible to
change the approach which, whilst appropriate in the early days of wind energy, is no longer relevant when
the Government seeks a net-Zero ambition.
 There is a need to ensure that future surveillance policies, strategies and technologies recognise that wind
turbines are now part of the normal low airspace operating environment.
 The wind industry needed to continue addressing factors under its control which would contribute to
mitigation.
 Heli-ops are a key element in supporting wind turbine operations and there are some areas where more
collaborative action could be beneficial.
 There needs to be greater clarity about aviation’s requirements for lighting and marking in order to realise the
benefits of greater consistency. This should also take into account how demand-activated, or proximityactivated lighting can reduce environmental impact and cost whilst still ensuring safety.
 It will be important for the wind sector to be actively engaged in the UAS regulatory, airspace and UTM
development so that the potential benefits for wind realised.
 The wind industry needs to be clear about where its responsibilities lie as a customer of helicopter and
drone services, rather than as a specialist operator.
Based on the issues identified in this report, an action plan will be developed to ensure they are progressed.
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Introduction
On 30 April 2019, Renewable UK held a Wind and Aviation Event at the NEC, Birmingham. This was a one-day
set of workshops held in conjunction with a Wind and Emergency Response Event.
Approximately 126 participants attended the Aviation workshops which were held in four separate sessions to
cover the key subjects of Radar and Surveillance, Helicopter Operations, Lighting and Markings and Drones.
Attendance numbers were increased by drop-in participants from the Wind and Emergency Response event.
Appendix 1 provides a breakdown of the organisation types represented.

Aim
The aim of this report is to provide a summary of the key issues relating to wind and aviation that were discussed
within the four workshops. This report will be used to inform participants and interested parties as well as
establishing a consolidated input to future strategy and action plan development.

Scope
This report highlights the key issues based on the record of the findings of each workshop. It does not aim to
provide a detailed record of specific discussions but articulates an overview of the significant points raised by the
participants. However, a more detailed consolidated record is available at
www.renewableuk.com/resource/resmgr/aviation/ruk-aviationwind_workshopno.xlsx
and this will be used to explore further activities necessary to ensure no issues are overlooked.
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Background
At the Wind Europe/Renewable UK Aviation event held in Hamburg during September 2018, there was
consensus that a renewed approach was required. Despite some progress in addressing the aviation issues
over the last decade, the consensus of the event was that there were still significant obstacles to overcoming
the barriers to onshore and offshore windfarms due to aviation objections. The event concluded that there was
both an opportunity and an enthusiasm to move forward. However, this would require a concerted effort and an
agreed set of complementary initiatives to avoid the situation whereby the same issues were being discussed
with little progress 12 months on.
As a key element in taking these issues forward, the 2019 Wind and Aviation event was planned with the aim of
determining the key issues which would help shape the strategy, priorities and actions necessary to re-energise
engagement on aviation issues.
The workshop format was based on four separate sessions each dealing with a specific topic relevant to the
range of aviation/wind turbine issues, as follows:
a.
b.
c.
d.

Radar and Surveillance (see pages 4-8)
Helicopter Operations (see pages 8-10)
Lighting and Markings (see pages 11-13)
Drones (see pages 13-16)

The day commenced with introductory presentations from:
- Zoe Keeton, Head of Regulation and Policy, Innogy Renewables UK Ltd and RenewableUK Board member.
- Steve Smith, Senior Programme Manager, Thales UK Ltd.
- Dujon Goncalves-Collins, Senior Strategy Advisor - Aviation, Vattenfall.
The speakers presented the current issues and the positive developments whilst recognising the need for further
progress to be made, not only in respect of the Offshore Sector deal, but also for onshore wind. The
participants were encouraged to engage fully in the day’s discussions so as to make the outcomes a positive
step forward in addressing the issues of relevance to all.
Each session had a chair, from a range of backgrounds, and two or three speakers who gave a short
presentation as a scene setter based on the related issue. The objective of the scene setters was to provide an
informed perspective on a specific aspect within each workshop to act as a catalyst for further discussion. The
participants were formed into groups of approximately 10-12, each with an appointed lead and RUK table
facilitator. Care was taken to ensure each group had a range of members from different backgrounds across the
aviation and wind sectors. Workshop timings required a focused discussion with the option to address a second
question if time allowed. The questions were pre-allocated to tables to enable most effective use of the time
available.
The questions for each workshop session had been determined by RUK from a review of suggested issues
which were of concern and relevance. They were aimed at encouraging focused discussion to address specific
aspects that had been raised during discussions in other forums. The questions were agreed with the workshop
chairs prior to the event.
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Radar and Surveillance Workshop
The first workshop session focused on the radar and surveillance issues considered key to resolving many of the
aviation objections. The aim of the workshop was to consider the differing aspects of this topic requiring
resolution and to explore potential solutions that could be sustainable, cost-effective and future-proofed for an
environment supporting co-existence between wind turbines and aviation.
The session was chaired by Trevor Raggatt, Head of Offshore Renewables and Biomass, BEIS. He was
supported with scene setting presentations from Dr Dominic Walker, CEO Aveillant Ltd, and David Lysack,
President and CEO of C Speed.
Following the introductions and presentations, the participants formed into their respective table groups to
discuss the five specific radar and surveillance questions. The following paragraphs state each question followed
by a summary of the discussion points and highlighting the key messages.
Summary of Key Points

Q1 Stakeholder roles: What do you see as the role of the following stakeholders in moving the radar mitigation
issue forward and how can a more effective “joined-up” approach be delivered as part of an international and
national strategy:
a.
Government
b.
Aviation Regulators
c.
Air Navigation Service Providers
d.
Aviation Industry (e.g. Radar Manufacturers
e.
Wind Energy Developers/Manufacturers
f.
Militaries
Summary of Discussion.
The common factor was the relationship between the Government, the sector deals and an overall holistic
strategy. Although some progress has been made, there was a consensus that individual discussions and
negotiations between wind developers and ANSPs (civil and military) were a piecemeal approach that only
addressed site-specific issues. Consequently, they did not necessarily support a strategic approach, nor a
consistent, repeatable and cohesive rationale and methodology. The general view was that an overarching
government-led strategy was needed to set the top-level policy. This would ensure that all related stakeholders
were working to the same national agenda bringing a level of coordination and understanding in addressing the
potentially conflicting issues. Such an approach would also drive future wind farm and aviation planning as the
baseline environment would be clearly understood. Given that aviation issues remains one of the top risks to wind
turbine deployment, such an approach would significantly improve the confidence in tackling the way forward in a
coordinated and consistent way. A further key issue was the need for a national approach to a standardised WF
assessment and planning regime where strategic infrastructure was concerned.
Key Messages.
The specific messages resulting from this discussion item were:
The UK government1 needs to own and drive the solution to this apolitical national problem.
There needs to be a 2020 to 2030 roadmap driven by an empowered group of stakeholders with the authority to
develop and deliver robust and pragmatic near-term and long-term solutions across the whole wind and aviation
sectors.
Need to break the current combative and non-transparent, secretive data withholding, relationship between
stakeholders and re-generate a proactive, transparent and collaborative enduring solution-generating
environment.

1 Where, as in this bullet point, participants explicitly identified which party they believed should be responsible for a
recommended action, this is recorded. In many cases, though, the allocation of responsibility was left open.

4

RenewableUK Wind & Aviation 2019 - Post-Event Report

Need to share and use national and international best practice, not keep re-inventing mitigation solutions that just
generate duplicated and wasted time, cost and resources.
Need to review and redefine aviation and surveillance requirements and performance for the new normal for low
airspace surveillance in 2020-2030 that includes WF, drones, low level sustainable personal aviation, etc, etc.
Need a facility that can independently undertake R&D, test and validation of WF and radar performances and
mutual interaction.

Q2 - Problem and solution ownership. Currently, risks for aviation mitigations (including financial, confidence,
control) lie with the wind industry. However, as wind energy now forms an established part of the national
landscape, how could, or should risks be managed to transfer ownership to where best managed as aviation and
materials technology developments provide mitigation as a standard?
Summary of Discussion.
The views of the participants revolved around the perspective that the key risks remained with developers.
Although it was acknowledged that this was understandable at the time of the initial introduction of wind turbines,
this was inappropriate now that wind turbines were now, and will remain, part of the normal low airspace
surveillance landscape. It was considered that the time had come for this risk to be transferred to the ANSPs,
surveillance and aviation stakeholders, to the extent that it should be part of the business environment in which
they had to operate. However, how this was to be achieved and when were the key issues together with the
implications in respect of any particular MOD Air Defence and ATC issues. Consequently, there was a need to
define acceptable and manageable risk in conjunction with all stakeholders. Although it was agreed that new
radars should be wind-farm tolerant in their procurement specification, the current technical limitations were
understood. It was considered that the working relationship between all parties needed to change and that clearer
policy direction was required from Government. A way forward incentivising ANSPs and surveillance providers to
change their approach was essential. Finally, discussion highlighted a need for a more independent and
transparent approach to determining solutions - the US DoD “clearing house” approach was offered as a potential
solution.
Key Messages.
The key messages arising from discussion on this question are:
WF clutter has been part of the 'new normal' background surveillance challenge for more than a decade, and will
get more challenging with bigger WTs, drones, etc.
This is not exclusively a WF sector problem to resolve but requires governmental policy and guidance to ensure
pro-active and incentivised participation by all stakeholders to be mutually resolved.
Processes for WF applications, potential radar interference assessments, mitigation trials and post-installation
verification are decades old and need reviewing and renewing learning from global best practice. Assessments
and verifications need to be undertaken by an independent, transparent and unbiased 'clearing house' to which all
stakeholders sign up.
A Senior Responsible Body (SRB), such as a wider stakeholder represented AMB, should have the executive
authority, and appropriate multi-stakeholder funding, to resolve this problem in the short and longer term,
supported by special working groups.
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Q3 - Future robust surveillance options. How is it envisaged that a future surveillance strategy, based on layered
surveillance with increasing use of cooperative surveillance and electronic conspicuity, may help in mitigating wind
turbine effects?
a. What are the next generations of radar/surveillance, how do they offer the opportunity for wind farms to co-exist
with aviation?
b. What is being done to prove this technology operationally for the future?
c. How can the introduction of new technologies, which are consistent with aviation strategies (e.g. Single
European Skies, Free Route Airspace, Airspace Architecture Review, drone airspace management, etc) AND
deliver wind turbine mitigation, be incentivised?
d. How does this affect the military airspace management issues?
Summary of Discussion.
Extensive discussion took place around the relationship of cooperative surveillance (SSR, ADS-B, WAM) and noncooperative surveillance (Primary Surveillance Radar). The conversations identified a requirement for a national
surveillance strategy that linked aviation infrastructure requirements, national airspace design and the existence of
wind turbines through the wind, aviation and other sector deals. Additionally, it was recognised that there were
significant potential opportunities from technology developments in aviation as a result of multi-national aviation
programmes such as Single European Sky (SES) and its related ATM Research programme (SESAR). However, to
link these activities, a collaborative and cooperative approach was needed, led by Government providing the
strategic oversight and direction to ensure cohesive action. It was considered that only through such an approach
would the real challenges such as clear understanding of requirements, future proofing, costs and means of
delivery be properly addressed. A holistic approach serving the best interests of UK plc was needed. It was also
noted that, as described under Question 5, there were issues the wind industry itself should address in order to
minimise the impact on aviation.
Key Messages.
This session identified the following key messages:
This is a complex issue requiring innovation and a multi-faceted approach.
There is a need for a cohesive and holistic approach which takes into account the Sector deals for Wind and
Aviation, the surveillance strategy to support future airspace requirements, wind energy developments and
aviation’s operational needs. In addition, this needs to reflect ongoing technology advances being pursued to
deliver benefits to aviation, but have the potential to support wind turbine and surveillance co-existence.
There is positive support for the Government to take the lead in an initiative to bring together all stakeholders in a
cross-Government programme to address the issues in enhancing the co-existence of wind turbines and aviation in
the best interests of UK plc.
Cooperation at the highest levels across all stakeholders will be essential to deliver this approach and to address
the potential challenges and disparate needs which could continue to show progress such as costs, responsibilities
and priorities.
Lead Government departments will need to ensure that their stakeholder groups determine their realistic/
reasonable and pragmatic requirement and work to find the win-win compromise.
The institutional structure to deliver an effective way forward within realistic timescales needs to be reviewed and
implemented with clearly defined accountabilities.
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Q4 - Defining the problem and requirement. In order to establish credible information on the potential or actual
effectiveness of surveillance systems that can accommodate wind turbines as part of normal surveillance
background processing and filtering, how can we best develop tangible evidence and a set of metrics which are
understood and accepted by both the aviation and wind energy sectors:
a. for civil aviation?
b. for military aviation (if any different)?
Summary of Discussion.
The discussion highlighted a sense of frustration concerning the determination and understanding of realistic and
pragmatic aviation requirements. Although the technical challenges of radar performance were acknowledged, there
was a view that there was a need to work together with aviation stakeholders (including ANSPs and radar OEMs,
who were not well represented at this event) to identify a clear basis to be adapted to meet site-specific, regional
and national needs. There was a view that the determination of a clear set of detection, technical processing and
display performance metrics would improve transparency and confidence in identifying agreed solutions to meet the
mitigation strategy. In addition, this would establish a baseline against which structured testing and evaluation of
mitigations could be conducted, consistent with clearly identified and evidenced operational requirements. It was
considered that this should form a key part of a Government led initiative to develop a collaborative approach that
brings wind turbine designers and manufacturers together with radar and surveillance system technology designers
and manufacturers. The discussion recognised the military context and the potential challenges in respect of both
air defence and military ATC systems. However, a similar approach to that for civil ATC was considered both
essential and feasible within certain national security constraints.
Key Messages.
The discussion highlighted the following key messages:
There is a need to review, redefine and develop coherent and consistent airspace surveillance performance
metrics, in conjunction with all stakeholders, to enhance transparency, understanding and confidence.
This work should be under government ownership and leadership to resolve this national issue, not be product
orientated or influenced, and to ensure the constructive engagement of all relevant stakeholders.
The work should address both civil and military aspects notwithstanding the national security constraints.

Q5 -WT and radar co-existence. What more could be done, which is directly within the control of the wind industry,
to enable wind turbines and aviation surveillance to co-exist?
Summary of Discussion.
The conversation highlighted that there was a need for all parties to take a fresh perspective on how effective coexistence between wind turbines and aviation can be achieved. In particular, there was a requirement for a more
open and transparent dialogue with better “rules of engagement” in how the dialogue was conducted and
processes and practices put in place. This would add clarity and mutual understanding to the current situation,
which is based on an outdated approach that, although relevant during the initial phases of wind turbine
deployment, does not reflect current requirements. Such an approach will require a greater willingness to share
data to develop a greater degree of trust, understanding and collaboration between all stakeholders. However, this
will require initiative and leadership from Government to bring cross-departmental and stakeholder engagement
with a clear understanding of roles, responsibilities and accountability to create a holistic approach. This needs to
include the wind Sector Deal, national industrial strategy, aviation Sector Deal, CAA and MOD strategies, etc. To
progress this, the institutional aspects need to be addressed and consideration given to how joint trials and testing
involving wind turbine manufacturers and aviation stakeholders can be put in place to develop and agree certified
interim and permanent mitigations. It was noted that the wind industry had to continue addressing those aspects
such as layout, design, and materials which would contribute to mitigating the WT impact on radars.
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Key Messages.
The following key messages were identified from the discussion:
There is a need for a revitalised means of engagement involving all stakeholders to create a collaborative, open and
transparent method of addressing the co-existence of wind turbines and aviation.
This should be developed under Government leadership to ensure the full engagement of all relevant departments
and organisations.
The aim should be to develop a strategy, policy and road map to 2030 that covers all related activities and to
support the delivery of the sector deals. This work should include the development of performance metrics, and
coordinated approaches to testing and evaluation that will provide evidence-based assessment of impacts on the
surveillance environment. This work will also require consideration of funding issues.
There is a need to address future-proofing in this work in so far as is possible to protect both wind energy and
aviation needs.
The wind industry needed to progress aspects of WT design and deployment which would contribute to mitigation.

Helicopter Operations Workshop
This second workshop addressed the issues arising from the integration of helicopter operations into all the various
phases of wind turbine development. As a significant customer for helicopter services, this is a key area for both
aviation and offshore wind energy. As a result, a cooperative and coherent approach to developing best practice and
developing opportunities is in the best interests of both sectors.
The session was chaired by Andy Wells, Surveillance and Spectrum Policy Lead, UK Civil Aviation Authority. Scene
setting presentations were given by Hasse Andreasen, Director HSE Offshore, Orsted & G+ Representative, and
Andy Overton, Commercial Manager, CHC Helicopter & HeliOffshore.
As with the first session, following the introductions and presentations, the participants divided into groups to
consider the pre-set questions. The discussions are summarised below followed by the key messages.
Summary of Key Points

Q1 How do we manage operational requirements and constraints:
Non-day heli-hoisting – opportunities, constraints?
What could be the impacts of ever larger turbines and blades that produce greater turbulence, surveillance clutter
and blade flexing zones even when not rotating?
Summary of Discussion. The discussions highlighted the issues concerning night operations and what the
requirement was. Although there was consensus that night operations were a requirement, it was generally agreed
that this was not on a routine basis. The conversation also covered what requirement there was for night heli-hoisting
(which is not currently permitted) and the weather criteria for such operations. Issues including weather criteria,
training and best practice were also discussed. It was noted that O&G would not routinely fly at night and it was
accepted that mission-critical services were the key need. Points were raised concerning the need to review weather
criteria and to consider SAR implications. There was a general view that lessons should be learned from the O&G
experience. CNS infrastructure was considered, as were the implications as wind turbine size increased. Finally, there
was a view on the need to ensure that regulation is independent to oversee the development of and compliance with
requirements that apply across the industry.
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Key Messages. The following key messages were identified:
A review of UK, North Sea and global Offshore heli ops policy, and the need for common guidelines in relation
to WTs, was considered necessary.
There were opportunities to learn from and merge with O&G heli-ops and SAR ops which should be used as a
basis for offshore sector best practice.
There was a need to address specific offshore wind turbine issues such as nacelle landings, winching,
refuelling, blade flexibility and turbulence amongst other aspects.

Q2 How do we determine ATS provision in terms of:
Role of HMRs/airspace. Integration and coordination with other operations such as drone and future
unmanned helo-BVLOS operations?
CNS infrastructure requirements. Ensuring safe separation/operations. What detection, separation and PD%,
etc, is needed in higher clutter-smaller target environment, especially with mixed and unmanned operations?
Summary of Discussion.
The discussion considered the impact of the increased deployment of offshore wind turbines on the provision of
ATS, particularly in the North Sea, and the impact of the increased turbine size. The impact on the airspace
architecture and the supporting CNS infrastructure were considered together with potential implications for
Air Defence. One consideration was how the offshore wind turbines were recognised by Government in
relation to their potential strategic infrastructure function in support of UK energy needs. The discussion
considered the relationship with HMRs and the airspace classifications as well as future integration with UAS
operations. Once again, the relevance of the airspace surveillance strategy was identified together with how
technologies such as cooperative surveillance (including electronic conspicuity) were likely to be implemented.
This was likely to have a significant impact on how the airspace architecture was put in place and the provision of
services in a mixed (e.g. manned and unmanned) airspace user environment. It was considered that the wind
industry should explore membership of and participation in relevant aviation user forums to make a pro-active
contribution to the relevant issues which would be key to helicopter support operations for offshore wind turbines.
Key Messages. The key messages identified in respect of this topic were:
ATM provision offshore for offshore wind turbine deployments should be little different from O&G heli-ops.
However, there was a need for the wind industry to participate in the appropriate forums (e.g. NATS user forums?)
to contribute to discussion on offshore airspace, CNS infrastructure and ATS provision.
There was a need to ensure the characteristics of the mixed aviation user environment were addressed
including future UAS operations.
The key issues already raised in other sessions concerning surveillance were relevant to any discussion on this
topic.

Q3 What opportunities are there for moving towards re-fuelling from offshore wind assets and installations which
may not be manned 24/7?
Summary of Discussion. The discussion centred on the need for standards to be developed to support
offshore unmanned refuelling (manned refuelling for O&G sector exists offshore today). The issues of addressing
the necessary safety assurance, e.g. fuel contamination, checking periods (fuel degrades over time) in relation
to the operating scenario, were raised. Some participants felt that a workgroup should be formed e.g.
SAR, Fuel suppliers, HeliOffshore, and that the issue should be raised with the CAA, including any initial
key issues/risks, to test the appetite of the CAA to include provisions for Offshore unmanned refuelling in CAP
437. The practical aspects were discussed together with where responsibilities, including those such as fire
fighting, should lie. Again, it was considered appropriate to take into account O&G experiences. It was noted
that the CAA does not itself carry out Safety Assessment. The helicopter operators’ own Safety Management
System may drive the process, and the CAA has guidance on undertaking Safety Assessment, including
performing a HAZOP (discussed at the meeting) in CAP760 (HAZOP in Appendix C).
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Key Messages. The key messages identified were:
There was a need to develop standards for both manned and unmanned refuelling sites, fuel quality governance,
and fire protection for all offshore heli-ops.
An approach should be made to the CAA to establish a working group to consider the issues. Issues such as
who funds, designs, certifies, provides and operates the refuelling services would also need to be addressed.

Q4 How do we achieve integrated logistics concepts (helicopters and/or vessels) for offshore developments,
with compatible, fit-for-purpose regulation? What can we learn from the oil and gas sector?
Summary of Discussion.
The groups discussing this topic highlighted that the issue of integrated logistics support needed to consider heliops in the mix with surface and potentially UAS aspects with the aim of meeting the most cost-efficient approach. It
was felt that, whilst best practice and regulation were key, ultimately it came down to an overall business case.
Participants highlighted a range of issues which were involved in this which needed to be considered and
acknowledged that it was potentially an offshore refuelling business development opportunity for O&G or a new
offshore logistics concern due to the need for consolidation and standardisation. The O&G experiences were again
seen as a factor.
Key Messages.
The following points were highlighted:
There appears to be the technical capability to provide a common integrated offshore logistics capability
which includes helicopter, UAS and surface vessels.
Leadership which encouraged a collaborative and innovative approach was required.
It was considered that there was a business development opportunity for the O&G industry or a new offshore
logistics provide service.
The topic seems primarily a business one for each operator, rather than a best practice one. The ‘best’ solution
will depend on the specific site and its needs. However there are some areas where more collaborative action
could be beneficial – e.g. in the sharing of assets.

Q5 What next for guidance and standards beyond ORAG and CAP437?
a.

How do we move this forwards?

b.

Roles of Heli Offshore and G+ in moving issue forward?

Summary of Discussion.
Common offshore standards was an emotive and evolving discipline, but one in which all operators felt there
was a need, and thus an opportunity, to develop the best practices and encourage a standardised approach
which would benefit the industry as a whole. It was acknowledged that there would always be regional differences
but much of the current experiences and documentation could be used as a starting point (UK benefits from
being recognised as a global leader) towards building blocks for global standards. It would be necessary
to harmonise the texts and approaches to increase acceptability and to remove any misinterpretation. It was
also viewed as a means by which better coordination of activities across the wide range of user groups would be
addressed.
Key Messages.
The key message was that there was an opportunity to use the UK experiences and developed practices as a basis
for encouraging wider regional/global best practice and standardisation.
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Lighting and Marking Workshop
Lighting and marking remains a critical issue as the wind industry works with aviation stakeholders to support the
global deployment of lighting solutions that are sustainable, cost effective and future proofed. The need to satisfy
and balance national regulatory requirements with a desire for commonality is a key issue alongside environmental
impact and how new technologies can support standard lighting solutions. This workshop aimed to consider
many of the challenges faced on this topic.
The workshop was chaired by Lesley McNeil, Head of Wind Energy policy and Development, Scottish
Government. A scene setting presentations was given by David Villamil of Enercon and a member of IEC TC 88
Tech EG.
Summary of Key Points

Q1 Role of accurate charting and use of electronic terrain databases in avionics – avoiding the problem without
lighting?
Summary of Discussion.
Participants highlighted that maintaining the integrity of (electronic) terrain and obstacle databases (eTOD) is
extremely difficult, undermining the level of assurance and confidence. A key issue is how obstacle databases
could be used as an alternative to lighting as currently employed. This is particularly important in respect of
turbines that are in sensitive areas for aviation such as low flying, airport/airbase approach/departure patterns,
high aerial activity, etc. Discussion also highlighted potential weaknesses in the reporting and collection process
for WF development phase data to be included in the database (construction, completion, operation, etc). The
discussion also highlighted that if obstacle data were to be used as an alternative to lighting in certain scenarios,
then there has to be greater clarity as to why the lighting is a requirement in the first place, and assurance that all
aviation users have access to the data.
Key Messages. The key points arising from the discussion were:
There are key issues concerning the integrity and assurance in the use of ETOD which directly impact its
confident and safe use as an alternative to lighting.
It was considered appropriate for CAA and/or RUK to conduct a study into accuracy of the obstacle database
in the UK in conjunction with current ETOD work.
An assessment should be carried out on the processes for obstacle reporting, to identify potential
improvements to integrity and completeness.
The rationale and requirement for WF obstruction lighting in all circumstances needs greater clarity.

Q2 How can infra-red LEDs and/or night-vision technologies meet the needs of military and emergency
services low flying?
Summary of Discussion.
The discussion highlighted that a key issue was clarity around criteria and definitions (e.g. of ‘night’, ‘low light’,
‘day’, etc), in order to ensure appropriate protection in low light or low visibility conditions and to ensure a clear and
common understanding between all parties about the conditions in which conventional lighting, IR LED, or night
vision technology should be used.
Key Messages.
The key message identified is that an action is needed to define, in agreement with stakeholders, the criteria for
when WF obstruction lighting, or alternative solutions, are required.
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Q3 Harmonisation/standardisation of policy and technical specifications for lighting across stakeholders (e.g.
common interpretations of ICAO requirements, operational requirements of military and emergency services) –
how can this be achieved in the light of international and national interests?
Summary of Discussion.
The discussion centred on the challenges faced in dealing with a significant range of interpretations of
lighting requirements. The ICAO documentation is in general only recommended practice, allowing different national
authorities to interpret the application as they see fit. As turbines are developing faster than policy, there is an issue
around the cost of any retrospective application following changes in regulatory requirements. The issue is
particularly relevant for larger turbines. It is acknowledged that harmonisation may not offer the best solution, but
the current situation is proving to be costly and challenging. The issue is further complicated by a lack of clarity in
the rationale for lighting in different scenarios/configurations and what the optimum solution is in terms of
providing assurance to aviation, cost effectiveness and minimising environmental impact. It was further
acknowledged that it may take a considerable time to achieve international harmonisation and standardisation
which would not be commensurate with wind energy development timelines. It was further noted that the issue
did not simply apply to the overall lighting requirements, but also to the issue of technical specifications for
lighting solutions.
Key Messages. The following key messages were identified:
There was an urgent need to review and clarify the need for lighting and the lighting context.
Although challenging, effort to deliver a harmonised approach to lighting requirements and associated
technical specifications was worth pursuing.
The issues needed to be addressed with some urgency due to the rate of wind turbine development.

Q4 Is the standardisation of requirements for demand activated lighting systems achievable and if so, how can
this be driven?
Summary of Discussion.
Discussions highlighted many issues relating to the potential application for lighting activated as required by local
activity, and the technologies which could support such use. The advantages in respect of light pollution, together
with running cost and energy use reduction, were highlighted. However, the reliance on satisfying ICAO
standards together with obtaining the necessary approvals at national level were identified. The issue of
linking minimum lighting needs with national policy was again raised and the need for this policy to drive the
necessary regulatory activities by CAA, together with longer-term acceptance by ANSPs and airspace users.
Other key factors to be considered were the international development and acceptance of such technology. In
addition, and from a UK and possibly European perspective, how could such an approach be integrated with
the application of cooperative surveillance systems which, as well as benefiting aviation, could be used to
activate lighting systems which together support the overall surveillance strategy? It was noted that there was a
relationship between this topic and those considered within Workshop 1 - Radar and Surveillance. The
conversations considered some of the practical issues and the relationship with other users, including maritime.
This also included contact arrangements and emergency situations which would all have implications for a
demand-activated obstruction lighting approach. In common with other topics, the issue of a standardised
approach was considered critical.
Key Messages. The key messages were:
The concept of demand-activated lighting is seen as potentially beneficial.
The requirements for the systems and technologies related to demand-activated lighting should be standardised.
The relationship with aviation surveillance strategies and technologies is seen as being potentially helpful.
Demand-activated lighting should also form part of national aviation obstruction-lighting strategy and policy to
help coordinate positive engagement with the appropriate stakeholders.
The practical aspects and implications need to be assessed and addressed within any such policy.
12
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Q5 Mandatory proximity(or demand-activated)/perimeter electronic wind farm conspicuity – what are the
opportunities to reduce light pollution, radar spectrum congestion/management and cost while remaining safe?
Summary of Discussion
The discussion identified the relationship with many of the issues already highlighted within the Workshop 1
discussions concerning surveillance but also sought to understand what the best options might be for an effective
obstruction lighting policy. In addition, the need to minimise light pollution to neighbours yet deliver a safe
obstruction lighting policy was recognised. It was noted that there were examples in other scenarios (e.g. as used
with Italian cable-cars) which may be relevant and, in conjunction with surveillance technologies, may be worthy of
further consideration. The relationship to ICAO standards was discussed and again the need for a standardised
approach was considered necessary. However, there was concern with the potential conflict in timelines
between waiting to achieve international standardisation versus the development of a national policy.
Key Messages. The key messages from this topic are:
Given that proximity-activated lighting is used for mountain cable cars to alert aviation, this technology warrants
further work to determine whether it can be used or adapted to the wind turbine context, both on and offshore.
The identification of common standards and a list of approved solutions should be developed.
The potential relationship with surveillance strategies and technologies should be considered.
The topic should form part of the agenda for government led activity.
(Note no comments received specific to perimeter lighting).

Drones Workshop
The final session addressed the issues of Drones, more accurately referred to as Unmanned Air Vehicles (UAV) or
Systems (UAS). The wind energy sector is a growing aviation customer as already seen in the Heli-Ops workshop.
However, UASs offer significant potential which could be exploited by wind developers and operators to
complement aviation services already in operation. If this is to be realised safely and effectively, there will be many
aspects to be considered which will also require new policies and best practice.
The chair of the session was Andy Sage who holds the UAV lead in NATS. Scene-setting presentations were given
by Neil Watson, UTM Development Manager Thales, Mark Jenkins, UK & IE Risk Manager at Siemens Gamesa
Renewable Energy, and David Nicholls, Orano.
Summary of Key Points

Q1 Beyond blade inspections, what do we envisage to be the next applications of drone technology for
onshore and offshore wind?
Summary of Discussion. The table discussions identified a wide range of potential applications for UAV/Drones for
services within the wind turbine industry. These ranged from surveys, SAR, tasks which were previously carried out
by staff and so improving overall health and safety, logistics support, communications links, etc. It was clear
that there were significant potential benefits, but that this in itself would create an integration and coordination
challenge. This was not just from the perspective of airspace usage and conducting mixed operations (i.e. rotary
wing and UAV) but also for wind turbine operators in terms of coordinating activities.
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Key Messages. The key message was that there were clearly significant opportunities for the use of UAS that
would be a considerable benefit to wind turbine development and operations. However, such potential would
also bring airspace and coordination challenges.

Q2 When do we (wind) need BVLOS operations? Will we be able to do this cross-boundary from national, airspace
structure and site perspectives? Harmonisation of regulatory requirements across Europe?
Summary of Discussion.
It was noted that in order to realise the potential in UAS applications, BVLOS operations would be a key
requirement, particularly for offshore. However, this would have to be in accordance with the developing regulatory
approach at both the national and international level. It was further noted that significant work was taking place in
Europe on this aspect under the auspices of EASA (regulatory approach) and Eurocontrol (practical aspects of UTM
and airspace integration). However, it was agreed that the wind industry was not unique in seeking to exploit UAV
applications and it would be essential to learn from other sectors, including O&G. It was clear that the wind sector
would need to work closely with the relevant stakeholders to ensure that the integration of BVLOS operations could
deliver benefits to the wind sector in parallel with other sectors.
Key Messages. The key messages on this topic were:
BVLOS operations would be key to gaining the full benefits in exploiting UAS technology.
The integration of BVLOS, and indeed UAS in general, operations in support of wind will need to be consistent
with the overall regulatory and service provision framework for such operations across all sectors. It is inevitable it
will be an evolving process which will need to be harmonised with the requirements for mixed operations and be
consistent with overall UTM policies and strategy.
The wind sector should consider how it could be engaged in the appropriate airspace, surveillance and UTM
forums to present the sector requirements from a UAS customer perspective.
The wind industry should continue to be proactive in setting “best in class” standards of guidance and practice for
integrated UAS operations.

Q3 What operating conditions/constraints need to be addressed, such as?
Impact of ever larger turbines and turbine blades that produce more turbulence, surveillance clutter and flexing
blade zones, even when not rotating?
Impact of wind turbines interfering with LOS and BVLOS communications links to UAS?
Summary of Discussion.
The discussions identified the need for trials and tests to better understand the potential UAS operating
environment in relation to wind turbines. This should obviously consider the flight conditions environment,
including wake turbulence, but would also need to address the impact of turbines on communication links and
the ability to maintain the integrity of the surveillance environment. In this respect, redundancy of
communication links will be a key factor. The entire operational environment will need to be addressed which
will have to cover all aspects, not simply how UAVs operate in a challenging environmental scenario.
Consequently this aspect should be part of the wind/aviation workstreams to enable positive engagement in
this application of this developing technology.
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Key Messages. The key messages are:
The application of UASs in support of wind turbine development and operations will be a challenge due to the
potentially hostile environment.
There will need to be trials and testing to ensure the issues (which could impact the entire operational
envelope) are fully understood. This workstream should build on the experience of other sectors.
Given the nature of wind turbine deployment and operations, there is a potential opportunity for the sector to
help lead the development of relevant regulatory frameworks and best practice alongside national and international
authorities.
The offshore fixed and rotary wing regulations could be used as the basis, building in the UAS needs in a
pragmatic and future-looking way. The requirements, standards, testing, certification and verification processes
need to be developed quickly and in a 'try, do, refine' managed risk approach, rather than the historic risk-aversion
approach. There should be collaboration with other sectors including O&G sector.

Q4 What are the operational issues for UAS and ATS provision in a wind turbine environment and how are the
requirements defined?
Who is responsible for the UTM around a wind farm?
Role of wind turbine operators in providing coordination across the entire spectrum of wind farm
operations?
Summary of Discussion.
The participants identified that there would be a need for mixed and integrated air operations to support the
application of UAS in the wind sector. For the wind industry in their role as customer, there was a need to
engage and collaborate with UAS operators as well as the appropriate authorities and service providers to ensure
that the sector’s needs were addressed in the development of regulations and policies. However, there would also
be a need to clearly identify the responsibilities of wind operators themselves, in terms of how UAS operations are
integrated and coordinated with each other, and with other aviation and wind farm activities. It was clear that there
was significant work to be conducted to take this forward.
Key Messages. The key messages from this topic were:
There was a need for the wind industry to contribute to the development of a safe offshore aviation environment for
mixed fleet (e.g. VFR, LOS and BVLOS UAS and fixed/rotary wing manned aircraft) operations.
The wind sector would need to ensure its requirements were clearly stated.
As UTM regulations, policies and implementation matured there was a role for the wind sector to participate fully to
determine its own roles, responsibilities and best practice.

Q5 What are the operational issues for UAS and ATS provision in a wind turbine environment and how are the
requirements defined?
Role of HMRs/airspace – integrated UAS BVLOS operations?
CNS Infrastructure requirements. Ensuring safe separation/operations – what detection, separation, PD%, etc, is
needed in higher clutter – smaller target environment, especially with mixed manned and unmanned operations?
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Summary of Discussion.
The discussion on this topic identified that in some respects this was a challenging issue. On one hand it is a new
application for a developing technology which opens significant opportunities for the wind sector. On the other
hand it is another type of air vehicle which the aviation sector is itself working on at all levels to determine how it
can be safely operated alongside conventional aviation in a way which helps realise the full potential. Although
there are unique aspects to UAS operations in support of the wind sector, it is clear that the majority of the issues
will need to be addressed by the aviation authorities and service providers in a consistent way regardless of end
use. It was identified that there was a role for wind to engage in these developments but in the light of the work
already in progress both nationally and internationally, this should be seen as making a positive contribution rather
than having to take the lead. This approach will enable the wind requirements to be addressed within the overall
UTM context and would lead to the identification of the specific requirements which could fall within wind operator
responsibilities including risk analysis and safety management responsibilities, and how UASs are integrated and
coordinated with other operations for and around the wind farm.
Key Messages. The key messages are:
There is a need for the wind sector to be actively engaged in the development of the regulations and policies for
UTM.
The sector should take a proactive lead in continuing to develop and support best practice by contributing to
effective and pragmatic regulation and enforcement.
The wind industry should take opportunities to learn from other sectors and to build on the experience already
being gained by UAV/drone operators.
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Overall Summary
The Wind and Aviation workshops provided an extremely productive forum in which to identify key areas across
a broad set of aviation issues. The constructive and open atmosphere led to a range of valuable inputs which
will benefit further progress. The key headlines are identified below:
Radar and Surveillance remains the most significant factor that can adversely impact on wind turbine
deployment.
To take a proactive approach, a revitalised initiative is required which is led by government and brings together
all the key stakeholders to work together in delivering a holistic approach, consistent with the requirements of
both the wind and aviation Sector Deals.
Without this government lead and ambition to serve the best interests of UK plc, it will not be possible to
change the approach which, whilst appropriate in the early days of wind energy, is no longer relevant when the
Government seeks a net-Zero ambition.
There is a need to ensure that future surveillance policies, strategies and technologies recognise that wind
turbines are now part of the normal low airspace operating environment.
Heli-ops are a key element in supporting wind turbine operations and there are some areas where more
collaborative action could be beneficial – e.g. in the sharing of assets.
There needs to be greater clarity about aviation’s requirements for lighting and marking in order to realise the
benefits of greater consistency. In addition, there needs to be a review of how technology such as demand- or
proximity-activated lighting can reduce environmental impact and cost whilst still ensuring safety.
It is clear that UASs offer real potential in supporting wind turbine developers and operators. It will be important
for the wind sector to be actively engaged in the regulatory, airspace and UTM development so that industry
needs can be addressed and the potential benefits for wind realised.
The wind industry needs to be clear about where its responsibilities lie as a customer of helicopter and drone
services, rather than as a specialist operator.

Next Steps
Following this set of workshops and analysis of the outcomes, an action plan to guide future work will be
developed. This will be fed into OWIC, AIFCL and RUK activities as appropriate to help focus activities, but will
require extensive aviation and surveillance stakeholder engagement or even taking the lead to resolve some
issues. Initial briefings of the outcomes have already taken place, but the enhanced detail will be used to add
granularity to workstreams and to support the engagement with Government and other organisations.
It is intended that further workshops will be held in 2020 where progress against the issues highlighted in the
2018 and 2019 events will be reported on. In addition, the agenda and workshop themes will be developed
based on progressing issues raised in this report.
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APPENDIX B: WORKSHOP SPEAKERS AND TABLE LEADS
AT WIND AND AVIATION 2019
Radar and Surveillance Systems Workshop
Chair
Matt Taylor, BEIS
Scene Setters
Dominic Walker, Aveillant
David Lysack, C Speed
Table Leads
Mark Balsdon, NATS
Geoff Butler, Bae Systems
Mattia Cecchinato, Wind Europe
Kevin Francis, C Speed
Andy Liddell, Banks Group/AIFCL
Anne Mackenzie, ScottishPower Renewables/AIFCL Lesley
McNeill, Scottish Government
Colin Ormiston, Vattenfall
Steve Smith, Thales
Dominic Walker, Aveillant
Andy Wells, CAA
Ray Woods, CAA
Jim Wylie, AOA

Lighting and Marking Workshop
Chair
Lesley McNeil, Scottish Government Scene
Setters
Mark Van Stiphout, NSEF TG4 David
Vilamill, IEC TC 88 Tech WG
Table Leads
Kevin Francis, C Speed
Alicia Green, RenewableUK
Sam Johnson, RES/AIFCL
Bjarke Laubek, Vattenfall
Anne Mackenzie, ScottishPower Renewables/AIFCL Mark Van
Stiphout, NSEF TG4
David Vilamill, IEC TC 88 Tech WG
Andy Wells, CAA
Terma Representative
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Helicopter Operations Workshop
Chair
Andy Wells, CAA
Scene Setters
Hasse Andreasen, G+
Andy Overton, HeliOffshore
Table Leads
Hasse Andreasen, G+
Allan Bech, NHV
Tony Eagles, CAA
Mike Gislam, NHV
Dujon Goncalves-Collins, Vattenfall
Lee Harris, Siemens Gamesa
Maggie McMillan, Miros Group
Steve Morgan, Scottish Power Renewables Gorm
Muller, Orsted
Andy Overton, HeliOffshore/CHC
Jim Wylie, AOA

Drones Workshop Overview
Chair
Andy Sage, NATS
Scene Setters
Neil Watson, Thales
Mark Jenkins, Siemens Gamesa
Table Leads
Mark Jenkins, Siemens Gamesa
Scott Larke, Equinor
Mike Lesmerises, C Speed
Steve Morgan, ScottishPower Renewables Anna
Plaster, OASIS
Chris Rowland, Orsted
Nick Taylor, E.ON
Dominic Walker, Aveillant
Neil Watson, Thales
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Notes
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We bring them together to deliver that future faster; a future which is
better for industry, billpayers, and the environment. We support over
400 member companies to ensure increasing amounts of renewable
electricity are deployed across the UK and access markets to export
all over the world. Our members are business leaders, technology
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