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1 Introduction 

1.1 Purpose of this document 

 This report responds to Say No To Sunnica’s deadline 2, 3 and 3A submissions. 
The Applicant has responded to these submissions thematically in section 2, 
under the following 17 themes: 

 Section 2 –  

 Project Description 

 Draft DCO 

 Design 

 Environment – Biodiversity and Ecology 

 Environment – Landscape and Visual 

 Environment – Agricultural Land Use and Soils 

 Environment – Noise 

 Environment – Climate 

 Environment – Cultural Heritage 

 Environment – BESS 

 Environment – BESS - Fire Safety 

 Environment – Water 

 Environment – Socio-economic 

 Environment – Transport 

 Environment – Air Quality 

 Environment – Decommissioning 

 Environment – Cumulative Impacts 
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Appendix A 8.62 Applicant's Response to Say No To 
Sunnica Action Group Ltd Deadline 2, 3 and 3A 
Submissions 

A.1.1 Introduction 

A.1.1.1 This paper sets out a response from the Applicant to the Cranfield University 
“Findings on the Proposed Sunnica Energy (Solar PV) Farm” [REP2-240g], 
submitted by Say No to Sunnica at Annex F of its Written Representation. This 
paper presents the outcome of sensitivity testing undertaken following the 
Cranfield University paper [REP2-240g] and looks at a number of alternative 
design scenarios to assess the impact of different land areas covered by the 
panels (and therefore the total number of panels) and different BESS options in 
order to ensure that the results cover a wider range of potential future technology 
and constraint driven configurations of the Scheme. The purpose of this 
sensitivity testing is to confirm the Application’s conclusions of the carbon 
benefits of the Scheme. It should be read in conjunction with the previous 
response (Appendix A of Applicant's response to written reps [REP3A-035]) for 
further context. 

A.1.1.2 The scenarios for which sensitivity testing has been undertaken are summarised 
in Table 1 below, with further detail on the modelling assumptions provided in the 
methodology section.  

A.1.1.3 This report concludes that, under all scenarios modelled, the Scheme has a 
whole-life net carbon benefit, and demonstrates that the calculations presented 
in the Climate Change chapter of the Environmental Statement (ES) [APP-038] 
(and therefore also those undertaken by Cranfield University) underestimate the 
carbon benefit of the Scheme considerably as they do not account for the carbon 
benefits of the BESS. 









Planning Inspectorate Scheme Ref: EN010106 Page 5
 

A.1.2 Methodology 

A.1.2.1 This section provides more detail on the modelling undertaken for the 
various scenarios. The outcomes of the modelling undertaken are 
presented in Section A.1.3. 

All scenarios 

A.1.2.2 As outlined in the Cranfield University paper, the ES does not list the 
replacement rate assumed for the BESS. This is an omission in the report. 
To be clear, though, maintenance was assumed for the BESS. However, 
the maintenance rate assumed for the calculations presented in the ES 
was lower than that suggested by Cranfield University. After further 
consideration, the replacement rate suggested in the Cranfield University 
paper (two replacements, each after approx. 13 years) has been applied to 
all sensitivity testing scenarios presented in this response.  

Scenario 0 (without BESS benefits) 

A.1.2.3 In the ES, the average GHG intensity of electricity from the grid was used 
to demonstrate the GHG benefit of the Scheme due to generation of lower-
carbon energy. Since publication of the ES, updated grid average GHG 
intensity projections have been produced1. The previous grid average 
projections (as used for the calculations presented in the ES) didn’t fall 
below 27gCO2e/kWh; however the updated projections reach 6gCO2e/kWh 
by 2049 and are projected to remain there until 2100 where the projections 
end. This affects the operational energy use calculations, as well as the 
comparison of the Scheme compared to the grid average. Of course, it 
should be noted that the GHG intensity of the grid can only fall with the 
implementation of renewable generating stations such as the Scheme.  

A.1.2.4 Please note, the generation-based grid average has been used to calculate 
GHG emissions from the operational energy use associated with the 
Scheme, while the long-run marginal grid factors have been used for the 
comparison of the Scheme to the grid (in line with guidance provided 
alongside the projections for projects modelling changes to electricity 
generation). Essentially, the generation-based grid average represents the 
average grid GHG intensity estimated based on actual grid energy mix, 
while the long-run marginal factors estimate the average GHG intensity of 
the electricity generation likely to be replaced by new sources.  

A.1.2.5 The guidance document for the UK Government grid GHG intensity 
factors2 outlines the scope of these factors, stating “These factors include 
only direct CO2, CH4 and N2O emissions at UK power stations and from 
autogenerators, plus those from the proportion of imported electricity”. 
These factors do not include any emissions associated with the 
maintenance of power generation facilities, or operational activities such as 

 
1 Department for Business, Energy & Industrial Strategy (BEIS) (2021). Data tables 1 
to 19. (Supporting the Treasury Green Book supplementary appraisal guidance on 
valuing energy use and greenhouse gas (GHG) emissions) 
2 Department for Business, Energy & Industrial Strategy (BEIS) (2022). 2022 
Government Greenhouse Gas Conversion Factors for Company Reporting: 
Methodology Paper for Conversion Factors Report. 



Planning Inspectorate Scheme Ref: EN010106 Page 6
 

worker travel. Therefore, the GHG calculations presented in the ES, which 
did include these additional emissions, are not a like-for-like comparison 
and represent a very conservative estimate.  

A.1.2.6 For the sensitivity testing presented in this paper, operational maintenance 
and worker transportation emissions have been removed from the 
operational GHG intensity figure to provide a like-for-like comparison with 
the grid average. The Scheme’s operational GHG intensity has therefore 
reduced from 9gCO2e/kWh, as reported in the ES, to 0.3gCO2e/kWh.  

A.1.2.7 The impact of the increased BESS replacement rate modelled is therefore 
not reflected in the updated operational GHG intensity figure. However, it 
does affect the whole-life carbon total for each scenario. 

Scenario 0 (with BESS benefits) 

A.1.2.8 The changes described above for Scenario 0 (without BESS benefits) 
have also been applied to this scenario. Further modelling updates have 
also been applied, as described below. 

Modelling the BESS benefits 

A.1.2.9 For the calculations presented in the ES, no attempt was made to quantify 
the GHG benefits achievable as a result of the increased flexibility resulting 
from the installation of the BESS as this was not included in the original 
scope of the assessment agreed at the scoping stage, which represented a 
very conservative approach. However, this increased flexibility makes a 
crucial contribution to the decarbonisation of the grid.  

A.1.2.10 The modelling undertaken here (for all scenarios except Scenario 0 
(without BESS benefits)) quantifies the benefits of the BESS for the 
resilience and flexibility of the grid. For example, energy generated using 
solar energy during daylight hours can be stored in the BESS and released 
during periods of high grid energy demand. The alternative to this, during 
periods of high demand and/or low solar availability, would often be for 
fossil fuel alternatives such as gas-fired power stations to be utilised to 
meet demand. Replacing energy generated using gas-fired power stations 
with renewable energy represents a considerable GHG saving.   

A.1.2.11 This model is also financially attractive as energy used during periods of 
high grid electricity demand is more expensive. Generating energy from 
solar and storing it in the BESS for release during peak periods is more 
financially viable, while also reducing the amount of energy required from 
gas-fired power stations.  

A.1.2.12 Based on the above, the following assumptions have been built into the 
modelling for the GHG benefit of the BESS system associated with the 
Scheme. 

A. Energy stored in the BESS will be exported to the grid during periods of 
high energy demand, reducing the demand for gas-fired energy 
generation.  

i. It is not known whether the energy from the BESS will replace 
Open Cycle Gas Turbine (OCGT) generation, which is very 
carbon intensive and extremely flexible (i.e. it is able to start 
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producing energy very quickly once turned on), or Closed Cycle 
Gas Turbine generation, which is slightly less carbon intensive 
but also slightly less flexible. Therefore, both have been 
modelled and the resulting range of GHG savings has been 
provided. 

ii. This comparison compares the Scheme operational GHG 
intensity with that of gas-fired generation (460gCO2e/kWh for 
OCGT and 360gCO2e/kWh for CCGT)3. 

B. There are two BESS cycles (where the BESS is fully charged, and its 
energy released) per day. 

i. One of these cycles is assumed to involve charging the BESS 
during the day, and exporting the energy during the evening 
peak in demand, while the other is assumed to involve charging 
the BESS overnight to be exported during the morning peak. 

ii. As solar energy is only available during the day, it has been 
assumed that only the day charging cycle can be met by energy 
generated by the Scheme, while the night charging cycle must 
take energy from the grid. 

C. It is not known at this stage how much of the day charging cycle will 
come from the Scheme, so sensitivity testing has been carried out to 
determine an impact range, using the following two BESS Charging 
Scenarios (BCS1 and BCS2).  

i. At one end of the scale (BCS1), it has been assumed that during 
the day charging cycle the BESS will be charged with as much 
energy as possible from energy generated by the Scheme, with 
the rest coming from the grid; while, for the night charging cycle 
all energy will come from the grid. Any excess energy generated 
by the Scheme will be exported directly to the grid.  

ii. At the other end of the scale (BCS2), it has been assumed that 
all the energy required to charge the BESS will come from the 
grid, and all energy generated by the Scheme will be exported 
directly to the grid.  

iii. It is considered in reality the BESS will not operate in 100% 
BCS1 or BCS2. The more realistic scenario is likely to be a mix 
of BCS1 and BCS2 where the BESS takes electricity from the 
Scheme and the National Grid. These scenarios therefore 
present a range for the purposes of sensitivity testing. 

 
3 UK Government (2012). Electricity market reform: policy overview – ANNEX D 
Electricity market reform: update on emissions performance standard. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attach
ment_data/file/48375/5350-emr-annex-d--update-on-the-emissions-performance-
s.pdf 
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D. For scenarios where the BESS input is lower than the generation 
modelled for the Scheme, the remaining energy generation is assumed 
to be exported straight to the grid. 

i. As above, for the energy stored in the BESS, the operational 
GHG intensity of the Scheme is compared against gas-fired 
generation. 

ii. However for any energy exported directly to the grid, the 
operational GHG intensity of the Scheme is compared to the 
long-run marginal projected grid average, as without the 
flexibility provided by the BESS storage it cannot be compared 
against gas-fired generation. 

E. For scenarios where BESS input is higher than the generation 
modelled for the Scheme during that cycle, the BESS is assumed to 
take all of the available energy generated by the Scheme, and then be 
topped up to capacity from the grid. This energy is then assumed to 
replace gas-fired energy generation during periods of high demand.  

i. As above, for the energy stored in the BESS from the Scheme, 
the operational GHG intensity of the Scheme is compared 
against gas-fired generation. 

ii. For any energy taken from the grid to be stored in the BESS, the 
generation-based grid average projections are used to estimate 
GHG emissions associated with the grid electricity used, which 
is then compared to gas-fired energy generation. Using the grid 
average here is assumed to be a conservative approach as the 
BESS will likely be charged from the grid during times of low 
demand (and therefore relatively low cost), so is expected to 
have lower-than-average fossil fuel content in reality. 

F. Degradation of the BESS has been modelled over time, with the BESS 
at 100% capacity in year 1, reducing to 60% capacity by year 14 (after 
approx. 10,000 cycles). At this point the BESS is assumed to be 
replaced and return to 100% capacity. This degradation and 
replacement pattern is then repeated over the 40-year design life of the 
Scheme (with a further replacement at year 28, and the BESS capacity 
then dropping to 66% by year 40). 

G. Each BESS cycle is assumed to have an overall efficiency rating of 
83.7% when charged from solar power generated by the Scheme, and 
86.4% when charged from the grid, in line with findings of a study 
undertaken for the Scheme. The difference is due to further losses at 
the transformers when charging from the Scheme.  

Alternative design scenarios 

A.1.2.13 For all the alternative design scenarios modelled, the updates to the ES 
modelling described above for Scenario 0 (without BESS benefits) have 
been incorporated into these models, as well as the BESS benefits 
described above.  
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A.1.2.14 The alternative design scenarios listed in the Introduction to this response 
represent potential versions of the Scheme, depending on a number of key 
variables, such as land area available to the Scheme, BESS models used, 
total BESS size (e.g. a 1-hour, 2-hour or 4-hour system), and different 
substation and transformer configurations. The material quantities and 
specifications for each of the options were provided by the design team for 
the Scheme. 

A.1.2.15 The changes to materials quantities have been reflected in the calculations 
for embodied carbon, material transportation, operational maintenance and 
replacement, and end-of-life waste disposal for each scenario. Operational 
energy generation and emissions associated with operational energy use 
have also been updated for each.  

A.1.2.16 However, emissions associated with construction activities, construction 
waste, construction worker travel and decommissioning activities have not 
been updated for each as the modelling undertaken to produce the data 
required for these calculations has not been updated. However, these 
emissions sources are only minor contributors to the overall footprint 
(approx. 3% of total emissions within the calculations presented in the ES), 
so changes in the emissions associated with these sources are not 
anticipated to have a material impact on the outcome of the sensitivity 
testing presented here.  

A.1.3 Sensitivity testing results 

A.1.3.1 Some key design specifications for each scenario and the result of the 
sensitivity testing are presented in Table 2 below. 
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A.1.3.2 Overall, there is a reduction in the whole-life net benefit of the Scheme between 
the calculations presented in the ES and Scenario 0 (without BESS benefits). 
This is a result of a number of changes to the modelling, including: 

A. The increased maintenance rate for the BESS has resulted in additional 
maintenance and replacement emissions, and therefore an increased whole-
life carbon total. 

B. The removal of the maintenance and worker transportation emissions from 
the operational GHG intensity reduced the operational GHG intensity of the 
Scheme considerably, which resulted in the Scheme comparing more 
favourably compared to the projected grid average intensity. 

C. However, incorporation of the updated grid average projections (which are 
more in line with the UK Government net zero target, and are much more 
optimistic in terms of future projected decarbonisation) reduced the grid 
average GHG intensity, which reduced the difference between the Scheme 
operational GHG intensity and that of the grid (i.e. the carbon benefit of the 
Scheme).  

A.1.3.3 While there is a decrease in the whole-life carbon benefit of the Scheme 
between the ES and Scenario 0 (without BESS benefits), the sensitivity testing 
undertaken demonstrates that, contrary to the modelling undertaken by Cranfield 
University, there is a net benefit of the Scheme. Therefore, there is no change to 
the outcome of the assessment as presented in the ES.   

A.1.3.4 As outlined in the previous response provided to the Cranfield University paper 
(Appendix A of Applicant's response to written reps [REP3A-035]), and as 
described above, the approach used for the calculations presented in the ES is a 
very conservative approach as it does not quantify the carbon benefits of the 
BESS. This also applies to the modelling undertaken by Cranfield University and 
Scenario 0 (without BESS benefits). 

A.1.3.5 The modelling undertaken for Scenario 0 (with BESS benefits) demonstrates 
that when the benefits of the BESS are quantified, the whole-life carbon benefit 
of the Scheme increases considerably (from 163,787 tCO2e without the BESS 
benefits to between 3,483,630 tCO2e and 4,716,012 tCO2e, depending on 
whether the energy stored by the BESS replaces CCGT or OCGT energy 
generation, and depending on where the Scheme falls between BCS1 and BCS2 
in reality). 

A.1.3.6 The whole-life carbon increases for Scenarios 1 – 5 are mostly due to increases 
in BESS sizes from the 1-hour system modelled for the ES and Scenario 0, to 2-
hour and 4-hour systems in the Scenarios 1 – 5. However, while these 
increases in whole-life carbon are considerable, the benefits associated with the 
BESS systems, and therefore the whole-life net carbon benefits of the scenarios, 
increase at an even faster rate as the BESS sizes increase. This is due to the 
favourable comparison between energy generated by the Scheme or grid 
average energy generation, and the gas-fired energy generation that is expected 
to be replaced when energy stored in the BESS is exported to the grid during 
periods of peak demand.  

A.1.3.7 The modelling undertaken for Scenarios 1 – 5 also demonstrates that, among 
scenarios with the same sized BESS, the other variables such as land area 
available to the Scheme, BESS models used and different substation and 
transformer layouts do not have much of an impact on the outcome of the 
assessment or conclusions drawn here.  
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A.1.4 Summary 

A.1.4.1 Following updates to the calculations presented in the ES based on comments 
received by Cranfield University, the whole-life net carbon benefit of the Scheme 
reduced between the ES and Scenario 0 (without BESS benefits), but still 
represented a net carbon benefit.  

A.1.4.2 However, the calculations undertaken for the ES, and therefore also the 
calculations undertaken by Cranfield University and Scenario 0 (without BESS 
benefits) represented a very conservative approach as the benefits of the BESS 
were not quantified.  

A.1.4.3 Scenario 0 (with BESS benefits) demonstrated that the BESS has a 
considerable carbon benefit. While increasing the BESS size increases the 
embodied carbon and emissions associated with replacement, the carbon benefit 
to the Scheme increases at an even greater rate.  

A.1.4.4 Scenario 0 (with BESS benefits) demonstrates that the assessment presented 
in the ES underestimates the carbon benefit of the Scheme considerably. Also, 
Scenarios 1 – 5 demonstrate that the larger the BESS, the greater the carbon 
benefit. 




