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EXECUTIVE SUMMARY 

Report Purpose 

Pager Power has been commissioned to assess the potential shadow flicker impact of a wind 
turbine development, located in Bridgend County Borough and Neath Port Talbot, south Wales, 
upon residential amenity in the surrounding area.  

Assessment Methodology 

All assessed dwelling receptors1 are within 3 km of a turbine. The model has assumed that each 
dwelling receptor has a single window with a size of 1 metre by 1 metre with a centre that is 1.5 
metres above ground directed towards the closest turbine. A minimum Sun elevation of 2 
degrees has been considered. All results are with respect to the threshold limits of 30 minutes 
per day and/or 30 hours per year (Section 4.2 for further details). 

Shadow flicker effects can occur only on clear sunny days. Additionally, other factors could also 
diminish effects, including: 

• Visibility from the receptor; 

• Window position; 

• Cloud cover; 

• Varying wind direction; and 

• Low wind speed – which could result in the turbine not operating for a period of time. 

Overall Conclusions 

• In total, 28 dwellings would experience shadow flicker effects for more than the 
threshold limits of 30 minutes per day and/or 30 hours per year as per an initial worst-
case assessment; 

• When considering a realistic weather scenario and proportion of sunlight to daylight 
hours, four dwellings would experience shadow flicker effects for more than the 
threshold limit of 30 hours per year. Therefore, a potential significant shadow flicker 
impact is predicted pre-mitigation; 

• The dates and times of when shadow flicker occurs for each dwelling initially exceeding 
the threshold limits are presented in Section 4.  

 

 

1 Source: RSK, January 2025  
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Mitigation 

It is envisaged that a Shadow Flicker mitigation protocol will be conditioned as part of any 
forthcoming permission, detailing stepped procedures in the event of shadow flicker occurrence 
at a property. In the event of a substantiated complaint from residents of impacted dwellings, 
should screening mitigation not be deemed appropriate in the first instance, mitigation in the 
form of a shutdown scheme to mitigate all impacts to below the threshold limits can be 
implemented. With this measure in place, no significant shadow flicker effects would arise from 
the Proposed Development.  
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ABOUT PAGER POWER 

Pager Power is a dedicated consultancy company based in Suffolk, UK. The company has 
undertaken projects in 63 countries internationally.  

The company comprises a team of experts to provide technical expertise and guidance on a range 
of planning issues for large and small developments. 

Pager Power was established in 1997. Initially the company focus was on modelling the impact 
of wind turbines on radar systems.  

Pager Power have expanded into numerous fields including: 

• Renewable energy projects; 

• Building developments; 

• Aviation and telecommunication systems. 

Pager Power prides itself on providing comprehensive, understandable and accurate 
assessments of complex issues in line with national and international standards. This is 
underpinned by its custom software, longstanding relationships with stakeholders and active role 
in conferences and research efforts around the world. 

Pager Power’s assessments withstand legal scrutiny and the company can provide support for a 
project at any stage.  
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NPTCBC and BCBC state that inadequate 
information has been provided at this stage to 
justify shadow flicker being scoped out. 
Whilst the methodology for assessing 
receptors to be impacted is acknowledged, 
the results of this assessment would be 
required in order to determine whether it is 
appropriate to scope out this matter. BCBC 
also disagree with the proposed approach to 
limit shadow flicker impact as set out in the 
SR (a maximum of 30 hours per year and not 
exceeding 30 mins per day). 

PEDW concurs with comments from the 
LPAs and advises that shadow flicker is 
scoped in to the ES. A full assessment on 
receptors including residential dwellings, 
highways, PRoWs etc. should be undertaken 
to determine the impact on receptors, and the 
results used to inform the design and, if 
necessary, any mitigation measures. The 
applicant should consult with LPAs on the 
receptors to be included in the shadow flicker 
assessment. The applicant should note the 
comments regarding Shadow Flicker 
assessment in Section 5 of this Direction. The 
ES should provide a robust rationale for the 
methodology adopted. 

A full shadow flicker assessment has been 
undertaken on residential dwellings..  

Shadow flicker only occurs inside buildings 
where the flicker appears through a narrow 
window opening, and therefore highways and 
PRoWs have not been included as receptors 
within the assessment. 

As detailed within Section 3.3 below, there is 
no formal guidance on the limit of shadow 
flicker that is considered acceptable within 
the UK. Thus, limits used in other countries 
(30 minutes per day or 30 hours per year) are 
used as a guide.  

Consultation was undertaken with PEDW for 
an alternative wind farm development, to 
determine if there was an alternative criteria 
that PEDW wish to be used, specifically to 
the assessment area of 10-rotor diameters. 
PEDW confirmed ’the assessment area should 
be determined on a case-by-case basis with the 
site context informing the assessment’. As such, 
the assessment had considered a study area 
of 3 km from each turbine (greater than 10-
rotor diameters). 

Based on the use of these limits as a guide, no 
significant effects have been concluded and 
therefore an ES Chapter is considered not to 
be required. 

Irrespective of the above, planning conditions 
can be imposed to ensure that any level of 
shadow flicker deemed to be a nuisance can 
be corroborated and effectively mitigated.   

Table 1 Scoping direction and response 
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2 DEVELOPMENT AND RECEPTOR DETAILS 

2.1 Development Layout 

The Site layout2 is shown in Figure 1 below. The locations of the wind turbines are indicated by 
blue circles.  

 
Figure 1 Site layout 

The turbines have been modelled with the following specifications: 

• 119 m hub height; 

• 200 m tip height; 

• 162 m rotor diameter.  

Full coordinates of the modelled turbines are presented in Annex A. 

 

 

2 Source: RSK, September 2025, ‘Fig2.1 Proposed Development Layout (Post PAC Changes) rev1’ 
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2.2 Dwelling Receptors 

Dwelling receptors have been identified3 within 3 km4 of each turbine location.  A total of 469 
dwelling receptors have been assessed, the details of which are presented in Annex A. In some 
cases, a single receptor has been used to model a group of dwellings as a representative receptor, 
modelled at the outer edge of the group. This has adopted to consider all dwellings within the 
3 km assessment area, due to these properties being beyond the industry-standard study area 
of 10 rotor diameters (in accordance with the guidance outlined in Section 3.2). These dwellings 
have been included as part of a conservative assessment. Figure 2 below shows the dwelling 
receptors (yellow house icons) relative to the turbine locations (white icons). 

Figure 2 Dwelling receptors relative to turbines 

  

 

 

3 Source: RSK, January 2025  

4 The study area had been informed from the Scoping Response and is conservatively larger than the standard practice 
of 10 rotor diameters.  
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3 SHADOW FLICKER 

3.1 Overview 

Rotating wind turbine blades can cause brightness levels to vary periodically at locations where 
they obstruct the Sun’s rays. This can result in a nuisance when the shadow is cast over the 
windows of residential properties. This intermittent shadow is described by the term ‘shadow 
flicker’ and it can be a cause of annoyance at residences near onshore wind turbines if it occurs 
for a significant period of time during the year5. 

3.2 Guidance Overview 

There are various sources of guidance with regard to shadow flicker impacts caused by wind 
turbines. The most relevant extracts have been presented and summarised6 in Table 2 on the 
following page. It is noted that guidance and standards referred to are published for use in 
countries outside Wales, and are considered as basis for industry best practice. In the absence 
of specific Welsh planning advice for shadow flicker, they are considered to be a reasonable basis 
for informing this assessment. 

 

 

5 No significant negative health effects are anticipated. See Table 1. 
6 The material regarding shadow flicker is quite extensive and not all aspects have been summarised here. 
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3.3 Acceptable Limits 

There is no formal limit on the amount of shadow flicker that is considered acceptable within the 
UK. Potentially significant effects are based on the available guidance, and other features of the 
modelling are highly conservative7 as set out in Table 2. The results and conclusions made within 
this assessment consider the threshold limits of 30 minutes per day or 30 hours per year. 

Other European countries do have limits, and these vary from one country to another8. A typical 
limit, which has been utilised in Northern Ireland, Germany and Belgium, is 30 hours per year 
with a maximum of 30 minutes per day. Since there is no formal guidance on this subject in the 
UK, the discussion of the results relative to these limits is for reference purposes only. 

If shadow flicker effects are predicted beyond this limit, mitigation may be required to eradicate 
the occurrence of shadow flicker. This is typically controlled by remote automatic wind turbine 
shutdown so that, in effect, no neighbouring property will experience the occurrence of shadow 
flicker beyond the limits specified above. There are there two approaches to mitigation: 

• Complete removal of effects; 

• Reduction of any effects to the acceptable limit specified above.   

Shadow flicker effects can only occur under specific conditions so, in reality, turbine shutdown 
may not be required to eliminate effects i.e. shadow flicker cannot occur if the weather at the 
time of predicted effects is not clear and sunny or if the rotor is not face on to the receptor.  

 

 

7 For example the assumption that all properties have a single window facing the nearest wind turbine and ignoring 
potential cloud cover or low wind speeds that could reduce the effects. 
8 Parsons Brinckerhoff (2011): Update of UK Shadow Flicker Evidence Base. 
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4.3.3 Date-Time Graph 

Figure 3 below illustrates the combined shadow flicker times for all dwelling receptors from the 
wind development (red hatched areas). The red lines illustrate the sunrise and sunset times. 

 
Figure 3 Shadow flicker times – all receptors  

The geometric results suggest that shadow flicker effects are most prominent when the Sun is 
low in the sky9, which is to be expected since this equates to the longest shadows.  

Further detailed breakdowns are presented in Annex B, including a contour map. 

  

 

 

9 This includes during the winter months where the Sun’s maximum elevation is around 12 degrees. 
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Properties identified as experiencing more potential shadow flicker in the winter months will, on 
average, have less occurrence than properties identified as experiencing more potential shadow 
flicker in the summer months. This has been factored into the assessment in the realistic scenario. 

Considering the realistic weather conditions and proportion of sunlight to daylight hours at the 
location of the Proposed Development, four dwellings are predicted to experience shadow 
flicker impacts for more than the threshold limit of 30 hours per year. Therefore, a significant 
pre-mitigation shadow flicker impact is predicted, and mitigation by way of a shutdown scheme 
is recommended. 

4.6 Shadow Flicker Overall Conclusions 

Shadow flicker effects can only occur if there is a clear, unobstructed path between the turbine 
and the affected window(s). If the turbine is not visible from a receptor, no shadow flicker effects 
will be experienced, as the turbine’s shadow will not pass over the window. 

An initial assessment considering the worst-case (dwellings orientated directly towards the 
nearest turbine and no realistic weather scenario considered), 28 dwellings would theoretically 
receive shadow flicker effects for more than the threshold limits of 30 minutes per day and/or 
30 hours per year,  When considering the proportion of sunlight to daylight hours during each 
month four dwellings are predicted to remain experiencing shadow flicker impacts for more than 
the threshold limit of 30 hours per year. Therefore, a pre-mitigation significant shadow flicker 
impact is predicted 

If views from windows towards the turbines are not available, or removed, via screening, or are 
confirmed to not exist under baseline conditions, then shadow flicker effects from the turbine 
are entirely eliminated.  

4.7 Mitigation 

It is envisaged that a Shadow Flicker mitigation protocol will be conditioned as part of any 
forthcoming permission, detailing stepped procedures in the event of shadow flicker occurrence 
at a property. 

Once final micrositing of turbines is agreed and turbine selected, an updated shadow flicker 
assessment would be undertaken and results would inform the mitigation protocol. 

In the event of a substantiated complaint from residents of impacted dwellings, should screening 
mitigation not be deemed appropriate in the first instance, mitigation in the form of a shutdown 
scheme to mitigate all impacts to below the threshold limits can be implemented.  

A shutdown scheme to mitigate potential shadow flicker effects requires the appropriate shadow 
module / sunshine sensors to be installed on the turbine and programmed into the turbine 
Supervisory Control and Data Acquisition (SCADA). As such, it is recommended that this 
equipment is installed on turbines which have been predicted to cause an impact. 

With the protocol and SCADA equipment in place, no significant shadow flicker effects would 
arise from the Proposed Development. 
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ANNEX B – CONTOUR MAP 

Overview 

The figures below show the shadow flicker contours associated with the proposed wind 
development relative to the receptor locations. The contour spacing is 50 hours per year. 

 
Contour map 






