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Attachments: East Anglia 3 Windfarm - Non-Material Change application SG23419.msg

Following receipt of the current consultation regarding the proposed increase in the East Anglia
THREE turbine tip heights I can confirm that )as discussed in our email of July 2020 - attached
for reference) NATS are more concerned about offshore wind than we had been at the time of
our initial assessment into East Anglia THREE.
 
For the reasons outlined in the 2020 email NATS believe that although beyond the horizon the
East Anglia THREE turbines will be visible to our radar on occasion and when visible will cause
an unacceptable degradation to our ability to provide a safe and expeditious air traffic service in
the airspace above the windfarm.  NATS therefore Object to the proposed change.
 
NATS have other outstanding objections to windfarms in the East Anglia area where we are
actively pursuing mitigation options, it is hoped that these would be applicable to East Anglia
THREE and we will take every opportunity to work with the developer to explore this.
 
Regards,
 
Alasdair
 
NATS Safeguarding

NATS Internal

If you are not the intended recipient, please notify our Help Desk at Email
Information.Solutions@nats.co.uk immediately. You should not copy or use this email or
attachment(s) for any purpose nor disclose their contents to any other person. 

NATS computer systems may be monitored and communications carried on them recorded, to
secure the effective operation of the system. 

Please note that neither NATS nor the sender accepts any responsibility for viruses or any
losses caused as a result of viruses and it is your responsibility to scan or otherwise check this
email and any attachments. 

NATS means NATS (En Route) plc (company number: 4129273), NATS (Services) Ltd (company
number 4129270), NATSNAV Ltd (company number: 4164590) or NATS Ltd (company number
3155567) or NATS Holdings Ltd (company number 4138218). All companies are registered in
England and their registered office is at 4000 Parkway, Whiteley, Fareham, Hampshire, PO15
7FL.



ATTACHMENT



From: AULD, Alasdair E
To: East Anglia Three
Cc: Boyd, David; Bolanos Cruz, Christian; Sarah Strong; Laura Stally; Mackenzie, Anne; NATS Safeguarding
Subject: East Anglia 3 Windfarm - Non-Material Change application [SG23419]
Date: 21 July 2020 09:30:55
Attachments: Turbines Anaprop.pdf

We have recently been consulted on a proposed non-material change to the East Anglia
Three Offshore Windfarm.

NATS has recently been reviewing our stance on offshore wind following experience
gained from the first phase of the Hornsea development and have attached a short paper
we have produced to inform the wider industry as to why our stance appears to have
hardened in certain places.

In essence the appearance of the Hornsea turbines on our radar surprised us and this
appears to be due to non-standard but not necessarily rare weather conditions that
change the way radar signals propagate over large bodies of water.

Informed by the Hornsea experience and the further theoretical work this prompted we
now believe that the East Anglia THREE turbines will be visible to the Cromer radar on
some occasions. Although the proposed height increase will exacerbate this impact it is not
the cause and therefore in the spirit of supporting renewables where we can NATS does
not intend to hold up the East Anglia THREE development process by lodging a formal
objection to the non-material change application.

We will however be reviewing our exposure over the coming months and will likely look to
manage the impact of consented/built developments alongside the mitigations being
pursued for those developments already formally identified as having an impact on our
operations. NATS would hope that Scottish Power would support us in these attempts to
allow our industries to co-exist with minimal negative impact on each other.

Regards,

Alasdair

NATS Safeguarding





Literature Review 

A paper published by the BBC research department in 1982 entitled “Computer Prediction of Field 
Strength” detailed how, at that time, variability in the offshore propagation environment was dealt with 
using a modified earth radius to simulate the effect of intermittent ducting.  To simulate the median 
day, they used the standard k=1.33, whereas to simulate the most extreme 5% of days they used k=10 
and for the final 1%, k=25. 

The IEE compendium of papers published as the “Propagation of Radiowaves 2nd Edition” in 2003 details 
how this methodology was refined in the 1980s by a large European collaborative study known as 
COST210.  This provided the empirical basis for the modelling techniques that would become ITU 
recommendation P.452 (“ITU P.452”), first published in 1992. 

ITU P.452 has been revised numerous times, the latest incarnation being version 16 published in 2016, 
and is generally regarded as the most definitive guide to modelling surface effects and beyond-the-
horizon propagation.  The recommendation explicitly states that the models proposed are not applicable 
to “aeronautical systems”.  However, this is understood to mean that the modelling should not be 
applied to high altitude propagation paths and that ITU P.452 is appropriate for applications where both 
the radar and the interference source sit within the “surface layer” of the atmosphere. 

ITU P.452 uses an envelope approach to determine how the losses on a point-to-point link vary over 
time by calculating the various sources of losses separately and then applying the dominant (lowest loss) 
mode of propagation for the time percentage of interest. This is shown in the figure below copied from 
the “Propagation of Radiowaves 2nd Edition”. 

  

For radar-turbine assessments, troposcatter is not a significant factor.  The current methodology, 
therefore, based solely on diffraction, aligns with the recommendation for the median day. For the 
proportion of time where ducts/layers become the dominant mode it is likely to significantly 
overestimate the losses and therefore underestimate the probability of detection.  



Practical Evidence 

Aberdeen ATC kept a log over 100 days early in the operation of the Hornsea windfarm and noted on 13 
of those days that problematic clutter was visible.  The days in question roughly correlated with the 18 
days where radar recordings indicated the generation of significant false track activity within the 
windfarm volume.  

The numbers ranged from multiple days with no false track activity recorded to one particular day (18th  
April) where 8271 tracks were recorded.  There did not appear to be a clear step-change in the false 
track numbers, inferring that it is a continuum rather than an obvious grouping into ducting/non-ducting 
days. 

Detailed monitoring has not been in place since but investigations into a particularly bad day on the 30th 
of December indicated 24511 tracks within the Hornsea area.  The diagram below shows the PSR-only 
returns displayed on the NODE multi-radar display over a three-hour period on the morning of 30th of 
December. 

 

 

  



Modelling Results 

ATDI’s HTZ Communication propagation modelling tool was used to plot a path profile between the 

Cromer radar and the tip of Hornsea turbine A32.  The results below are derived using the standard ITU 

525/526 methodology and the profile visibly shows how far beyond the horizon the turbine sits.   

 

The software was then used to simulate losses over the same path at various time percentages using an 

ITU 452 based methodology.   

 

As expected, the 27dB figure for the median day (diffraction being the dominant mode at 50%) aligns 

with the predicted ITU 526 losses. As the time percentage parameter reduces this does not vary much 



initially as diffraction still dominates; for example, 25% of the time the losses are predicted to be 24.5dB 

or greater which should still be sufficient to avoid detection. 

It is only when ducting becomes the dominant mode of propagation (cross over occurs at about 13% of 

the time) that the losses begin to fall rapidly reaching 12dB, 7% of the time. 12dB being equivalent to 

the signal at the radar being 63 times stronger than the median level based on a two-way propagation 

path. 

This is a simple point-to-point example but could be incorporated into existing radar-turbine modelling 

to compute detection probabilities for differing time percentages.   

Understanding of this issue is still evolving and will be informed by the examination of other windfarms 

and of times of the year with different prevalent weather conditions.  However, it does appear that the 

time percentage where ducting is predicted to become the dominant mode of propagation aligns with 

both what the survey of Aberdeen ATC and the radar recordings tell us about Hornsea generating 

problematic clutter. 

Conclusions 

More work is required to fully understand the implications of the unexpected detection of the Hornsea 

windfarm by the Claxby and Cromer radars.  However, it is clear that a windfarm assessment process 

that takes into account the variations in the propagation environment that can exist over large bodies of 

water is required. 

Whilst this understanding matures NERL will assume that where ITU P.452 predicts that ducting is the 

dominant mode of propagation for a non-trivial percentage of the time, the turbines will be detected 

and that this clutter and its potential operational impact will need to be managed. 

NERL’S stance on particular developments will still depend on the specific airspace and the air traffic 

operation’s tolerance, either from an ATC or technical capacity perspective, for intermittent clutter in 

that area.   

Overall, this is likely to lead to NERL objecting to more offshore windfarms and expanding our objection 

to greater volumes of those currently deemed partially visible.  As always NERL will continue to work 

with developers in relation to those developments that are deemed unacceptable and it is worth noting 

that NERL has successfully identified mitigation options for every offshore objection raised to date. 
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