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2. DEVELOPMENT DETAILS

2.1. Location

A single turbine is proposed to be built at the Severn Trent Water Works near the
hamlet of Curborough, north of Lichfield in Staffordshire. Figure 1 shows a map of the
turbine location.
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Figure 1. Map of Turbine Location

2.2. Wind Turbine Parameters

The exact details of the turbine are yet to be decided but in order to retain flexibility
for the site TNEI has asked Osprey to consider a maximum height of 131metres to
blade tips. The turbine will be of the typical three-bladed design with a rotor diameter
of around 90metres.
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3. LINE OF SIGHT TO BIRMINGHAM PSR

3.1. Location Relative to Birmingham Airport

The Curborough turbine is approximately 29km north of Birmingham Airport on a
bearing of 352° - twenty three degrees off the extended runway centre-line (main
runway at Birmingham is designated RWY 15/33). Annex A to this report shows a
map of the turbine location relative to Birmingham Airport.

3.2. Birmingham Airport Comments

Birmingham Airport has been approached by Osprey for comments on the proposed
turbine and in summary their comments indicate:

e That in making decisions regarding wind turbines, they rely on NATS for
technical assessment of proposals with respect to radar however;

e The Curborough turbine, with its maximum height above mean sea level of
200m is likely to be acceptable;

e Turbine is acceptable from an obstacle perspective as it lies beyond the areas of
height restrictions surrounding the airport;

e Rotor disc visibility of the turbine is the airport’s key concern.

However they also indicated that if they were provided with the likely actual height of
the turbine they would feel more confident in agreeing to it in advance of a planning
application for the site.

3.3. Line of Sight Analysis

Figure 2 shows the line of sight diagram for the Curborough Turbine. The pink line
represents the direct line of sight and the red line represents the lower extent of the
1%t Fresnel zone - in very simple terms this is the ellipsoid ‘cone’ around the direct line
of sight representing the strongest transmitted radar signals between two points.
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Earth radius factor k = 4/3, Fresnel ellipse ratio = 60%, Frequency = 2.75GHz, , Length = 29.1km
ITU-R Losses: P.525-2 §2.2 = 130.5dB, P.526-9 §4.5 = 29.1dB, P.676-5 §2.1 = 0.2dB
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Figure 2. Line of Sight Profile: Birmingham PSR to Curborough Turbine

The LOS profile indicates that the turbine is extremely unlikely to be visible to the
radar at Birmingham Airport; suitable intervening terrain exists to block the direct line
of sight. Certain meteorological conditions and diffraction effects over the terrain at
the blocking point may allow radar signals in the 1 Fresnel Zone to reach the turbine.
Reflections from the turbine are also subject to diffraction and it is possible that these
returns will arrive back at the radar receiver. However whether the radar will process
the reflections from the turbine is dependent upon the strength of the received signal:

The line of sight profile in Figure 2 gives us the free space path loss and diffraction
loss of the transmitted radar signal; from these values it is possible to calculate the
power of the signal reaching the turbine and hence the power of the reflected signal
received back at the radar receiver.

The following assumptions have been made for the purpose of these calculations:
e Transmitter Frequency 2753MHz;
e Receiver sensitivity of -122dBm;
e Antenna gain 30dBi;

e Radar Cross Section of top 20metres of vertical turbine blade = 8m? (based on
guidance in Reference 1 CAP764);
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e Path Loss (1-way) using LOS profile in Figure 2 = Free space path loss(130dB)
+ Diffraction(29dB) + Gaseous Attenuation 0.2dB = 159dB;

Using a two way path loss calculator based on the ‘Radar Equation’, the calculated
power at the radar receiver of a reflected signal from the turbine is: -140dBm, which
is 18dB BELOW the receiver sensitivity of -122dBm. Therefore the radar is unlikely to
process the received signal and output the turbine returns to the display.

NB: even if signals were reflected over the hill from entire rotor disc of the turbine
(RCS = ~48m?), the power received at the radar is still 9dB BELOW the assumed
receiver sensitivity and hence the returns would not be processed.
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4. LINE OF SIGHT NATS CLEE HILL
4.1. Location Relative to NATS Clee Hill

The Curborough turbine is approximately 63.5km from NATS Clee Hill on a bearing of
56° from the radar.

4.2. Line of Sight Analysis

Figure 3 shows the line of sight profile between the NATS Clee Hill radar and the
Curborough turbine and indicates that there is no suitable intervening terrain to mask
the turbine fully from the radar.
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Figure 3. Line of Sight Profile: Clee Hill to Curborough Turbine

The turbine is located downhill from the radar and although radar does have a certain
level of look-down capability, it was not clear to Osprey whether Clee Hill provides
coverage down to that altitude (<1000ft) at a range of 63.5km. On this basis Osprey
submitted an application for a technical assessment of the Curborough turbine to
NATS on behalf of TNEI and the NATS response ascertained that the turbine is likely
to be detected by the Clee Hill radar.

The NATS Response is discussed in Section 4.3.
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4.3. NATS Response and Probability of Objection

The NATS technical assessment is only intended to ascertain whether the relevant
radar can see the turbine and does not consider whether there will be an associated
impact on air traffic control in the area. Therefore their response (Ref 2) should be
treated purely as confirmation that the Clee Hill radar is likely to detect the turbine.

The comments in paragraph 5.4 of the NATS response relating to the reduced
probability of detection of small aircraft at low altitude should be taken in the context
that:

e NATS only control aircraft down to FL45 or 4500ft in the controlled airspace
above the turbine;

e Aircraft below FL45 are in uncontrolled airspace and may be in receipt of a
Lower Airspace Radar Service however it is an advisory service and pilots are
ultimately responsible for their own separation from other aircraft;

e It is poor airmanship to fly directly over the turbine - pilots at low altitudes are
required to keep obstacles in sight;

NATS advice to Osprey is that their air traffic controllers generally do not object to
single turbine developments as the impact on radar is thought to be minimal. A single
turbine has little potential to exhibit behaviour similar to moving targets - an effect
which usually occurs when returns from multiple turbines are ‘tracked’ by the radar
signal processor. At worst, where the entire turbine rotor blade is visible, the radar is
thought to display a single static ‘paint’ always in the same place.

It is Ospreys opinion that due to the accepted minimal impact of a single turbine and
advice given to us in conversation (telephone and face to face) with NATS, they are
unlikely to object to the proposed Curborough Turbine.
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1. Overview

Suitable intervening terrain exists to block the direct line of sight between the
Birmingham radar and the Curborough turbine. Calculations performed in Section 3
show that any reflections from the turbine that may arrive at the radar antenna (due
to diffraction over the hill) will be of sufficiently low power to remain undetected (i.e.
the power is below the antenna sensitivity and hence radar signal processor will not
process the returns and output to the display).

There is clear line of sight between the NATS Clee Hill radar and the rotor disc of the
Curborough turbine. However it is Ospreys opinion that whilst NATS have confirmed
(through the technical assessment route) that the radar will detect the turbine, they
are unlikely to object due to the accepted minimal impact of a single turbine and the
reasons set out in Section 4.3 of this report.

It is not known whether Birmingham Airport operate their own Secondary Surveillance
Radar (SSR) or whether they obtain a remote feed from Clee Hill but NATS have
stated (Ref 2) that the effect on the SSR at Clee Hill is negligible.

5.2. Recommendations

Osprey recommends that TNEI supply Birmingham Airport with a copy of this report
and a copy of the NATS Technical Assessment in the hope that they will be confident
that the Birmingham Primary Radar will not detect the Curborough Turbine and that
NATS are unlikely to object based on visibility to Clee Hill.

The airport has indicated that they would be more confident in making a decision
ahead of the planning stage if they were given a firmer idea of the height of the
turbine that they would be considering.
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