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1. Background

1.1. En-route Consultation

NATS en-route plc is responsible for the safe and expeditious movement in the en-route
phase of flight for aircraft operating in controlled airspace in the UK. To undertake this
responsibility it has a comprehensive infrastructure of RADAR'’s, communication systems
and navigational aids throughout the UK, all of which could be compromised by the
establishment of a wind farm.

In this respect NATS is responsible for safeguarding this infrastructure to ensure its integrity
to provide the required services to Air Traffic Control (ATC).

In order to discharge this responsibility NATS is a statutory consultee for all wind farm
applications, and as such assesses the potential impact of every proposed development in
the UK.

The technical assessment sections of this document define the assessments carried out
against the development proposed in section 3.

2. Scope

This report provides NATS En-Route plc's view on the proposed application in respect of the
impact upon its own operations and in respect of the application details contained within
this report.

Where an impact is also anticipated on users of a shared asset (e.g. a NATS RADAR used by
airports or other customers), additional relevant information may be included for information
only. While an endeavour is made to give an insight in respect of any impact on other
aviation stakeholders, it should be noted that this is outside of NATS' statutory obligations
and that any engagement in respect of planning objections or mitigation should be had with
the relevant stakeholder, although NATS as the asset owner may assist where possible.
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3. Application Details

North Ayrshire Council submitted a request for a NATS technical and operational

assessment (TOPA) for the development at North Of 1 Dunlop Place Meadowhead Industrial
Estate Irvine. It will comprise 8 turbines in as detailed in Table 1 and contained within an

area as shown in the diagrams contained in Appendix B.

Turbine Lat Long East North Hub (m) Tip (m)
TO1 55.4909 -5.6869 167193 628084 125 200
T02 55.4927 -5.6756 167915 628243 125 200
T03 55.4950 -5.6841 167391 628522 125 200
T04 55.4942 -5.6678 168418 628384 125 200
T05 55.4963 -5.6611 168850 628597 125 200
T06 55.4991 -5.6842 167409 628982 125 200
T07 55.5031 -5.6829 167517 629424 125 200
T08 55.5073 -5.6827 167555 629887 125 200
T09 55.5070 -5.6735 168130 629820 125 200
T10 55.5064 -5.6645 168694 629726 125 200
T11 55.5044 -5.6562 169209 629483 125 200
T12 55.5004 -5.6591 169002 629038 125 200
T13 55.4989 -5.6684 168407 628905 125 200
T14 55.4980 -5.6755 167951 628835 125 200
T15 55.5023 -5.6745 168040 629307 125 200
T16 55.5026 -5.6673 168497 629317 125 200

Table 1 — Turbine Details

4. Assessments Required

The proposed development falls within the assessment area of the following systems:

En-route Surv Lat Long nm km Az (deg) Type
Great Dun Fell Radar | 54.6841 -2.4509 120.9 224.0 295.1 CMB
Lowther Hill Radar 55.3778 -3.7530 65.5 121.3 277.2 CMB
Perwinnes Radar 57.2123 -2.1309 156.1 289.2 2304 CMB
Tiree Radar 56.4556 -6.9230 70.7 130.9 143.2 CMB
En-route Nav Lat Long nm km Az (deg) Type
Machrihanish 55.4300 -5.6504 3.9 7.2 349.6 DME Only
En-route AGA Lat Long nm km Az (deg) Type
None
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4.1.

4.2.

4.3.

En-route RADAR Technical Assessment

4.1.1. Predicted Impact on Lowther RADAR (Turbines T3-T5, T7, T11-T16)

Using the theory as described in Appendix A and development specific propagation
profile it has been determined that the terrain screening available will not adequately
attenuate the signal to some of the turbines, and therefore these turbines are likely to
cause false primary plots to be generated. A reduction in the RADAR's probability of
detection, for real aircraft, is also anticipated.

4.1.2. En-route operational assessment of RADAR impact

Where an assessment reveals a technical impact on a specific NATS' RADAR, the
users of that RADAR are consulted to ascertain whether the anticipated impact is
acceptable to their operations or not.

Unit or role Comment
Prestwick Centre ATC Unacceptable
Note: The technical impact, as detailed above, has also been passed to non-NATS users of the
affected RADAR, this may have included other planning consultees such as the MOD or other
airports. Should these users consider the impact to be unacceptable it is expected that they
will contact the planning authority directly to raise their concerns.

En-route Navigational Aid Assessment

4.2.1. Predicted Impact on Navigation Aids
No impact is anticipated on NATS' navigation aids.

En-route Radio Communication Assessment

4.3.1. Predicted Impact on the Radio Communications Infrastructure
No impact is anticipated on NATS' radio communications infrastructure.

5. Conclusions

o.1.
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En-route Consultation

The proposed development has been examined by technical and operational
safeguarding teams. A technical impact is anticipated, this has been deemed to be
unacceptable.




Appendix A — Background RADAR Theory

Primary RADAR False Plots

When RADAR transmits a pulse of energy with a power of P; the power density, P, at a range of r
is given by the equation:

Where Gt is the gain of the RADAR's antenna in the direction in question.

If an object at this point in space has a RADAR cross section of g, this can be treated as if the
object re-radiates the pulse with a gain of o and therefore the power density of the reflected
signal at the RADAR is given by the equation:

P - oP oGP

*4mrt (47)%r!

The RADAR's ability to collect this power and feed it to its receiver is a function of its antenna’s
effective area, Ae, and is given by the equation:

PG A o0GG AP

I:)r = Pa Ae = - 3.4

A (4x)°r
Where Gt is the RADAR antenna’s receive gain in the direction of the object and A is the RADAR's
wavelength.

In a real world environment this equation must be augmented to include losses due to a variety of
factors both internal to the RADAR system as well as external losses due to terrain and
atmospheric absorption.

For simplicity these losses are generally combined in a single variable L.

L _oGGAP
" (4rx)’r'L
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Secondary RADAR Reflections

When modelling the impact on SSR the probability that an indirect signal reflected from a wind
turbine has the signal strength to be confused for a real interrogation or reply can determined
from a similar equation:

p - 9GGAPR
" (4r)’rr’L

Where ry and rr are the range from RADAR-to-turbine and turbine-to-aircraft respectively. This
equation can be rearranged to give the radius from the turbine within which an aircraft must be
for reflections to become a problem.

. A |oGG.P
r (4z)\ r’PL

Shadowing

When turbines lie directly between a RADAR and an aircraft not only do they have the potential to
absorb or deflect, enough power such that the signal is of insufficient level to be detected on
arrival.

It is also possible that azimuth determination, whether this done via sliding window or
monopulse, can be distorted giving rise to inaccurate position reporting.
Terrain and Propagation Modelling

All terrain and propagation modelling is carried out by a software tool called ICS Telecom (version
11.1.7). All calculations of propagation losses are carried out with ICS Telecom configured to use
the ITU-R 526 propagation model.
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Appendix B — Diagrams
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Figure 1: Proposed development location shown on an airways chart
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Figure 2: Proposed development shown alongside other recently assessed applications
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