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OVERVIEW

This case study summarises a technical safeguarding assessment undertaken to evaluate the impact
of a proposed wind farm development on an operational surveillance radar system.

Wind turbine developments present a well-recognised challenge to radar performance due to their
scale, reflectivity, and dynamic behaviour. This assessment formed part of a formal engineering
evaluation used to support planning decisions while ensuring the continued integrity of radar
operations.

SCENARIO

A proposed wind farm development was identified within the operational range of a surveillance
radar system.

Wind turbines introduce potential interaction with radar systems through a combination of
obstruction, reflection, and dynamic Doppler effects associated with rotating blades. These
interactions can influence radar detection, clutter environment, and tracker performance if not
properly understood and assessed.

ENGINEERING ASSESSMENT

A technical assessment was undertaken to evaluate the potential impact of the proposed wind farm
on radar performance.

This included:

e Line-of-sight and radar geometry analysis

e Assessment of potential obstruction and terrain masking

e Evaluation of reflection, clutter, and Doppler mechanisms

e Consideration of impact on detection, tracking, and system performance

Particular focus was placed on the dynamic behaviour of turbine blades and their interaction with
radar processing, including the influence of moving reflectors on Doppler filtering and tracker
stability.

The assessment considered both theoretical radar principles and practical system behaviour
observed in operational environments.
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Line-of-sight and terrain profile analysis illustrating radar visibility
and turbine interaction along the propagation path.

KEY TECHNICAL CONSIDERATION

A key aspect of the assessment was understanding the interaction between wind turbine structures
and the radar line-of-sight, particularly in relation to reflection mechanisms, Doppler effects, and
tracker behaviour.

Unlike static infrastructure, rotating turbine blades generate time-varying radar returns which can
influence signal processing and target tracking.

Of particular importance is the risk of track seduction, whereby reflected or Doppler-shifted returns
from turbine blades may interact with genuine aircraft returns, potentially influencing tracker
performance and resulting in displacement or distortion of true tracks.

KEY FINDINGS

The analysis identified that while wind turbines introduce complex radar interactions, the
significance of these effects is highly dependent on geometry, range, and relative orientation to the
radar system.

Detailed modelling demonstrated that potential effects, including clutter, false returns, and track
seduction mechanisms, can be understood and assessed within the context of overall system
performance.

Where appropriately considered during the assessment phase, these interactions can be quantified,
enabling informed evaluation of their operational significance.
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OUTCOME

The assessment provided clear, technically justified guidance to support planning and stakeholder
decision-making.

This enabled the proposed development to be considered alongside radar safeguarding
requirements, ensuring that operational performance was protected while allowing appropriate
infrastructure deployment.

Where required, the assessment framework supports further consideration of mitigation strategies,
including optimisation of turbine placement and radar system configuration.
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Example radar track behaviour illustrating potential track distortion effects
associated with complex radar returns and environmental interactions.
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