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1 INTRODUCTION  

1. This document provides a response by Cleve Hill Solar Park Ltd (the Applicant) to a letter 
from Graveney Rural Environment Action Team (GREAT) to the Planning Inspectorate 
dated 16 July 2019 titled Expert Report [AS-035] which responds to the Applicant’s 
Statement of Need [APP-253].  

2. Table 1 lists the points raised in the letter and provides the Applicant’s responses. 

3. References to the Application documentation are provided where necessary according to 
the reference system set out in the Cleve Hill Solar Park Examination Library. 

https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010085/EN010085-000472-Examination%20Library%20Cleve%20Hill%20Solar%20Park%20PDF%20Version.pdf
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Table 1: GREAT Representation and the Applicant’s responses 

Ref. Representation Applicant’s Response 

1.0 Executive Summary 

1.1 This report presents the socio-technical context of the proposed 

large-scale Cleve Hill Solar Park including the regulatory, policy, 
market and technical barriers which challenge a number of key 

assumption presented in the Statement of Need and in the 
Developer’s response to points raised by GREAT and undermine 

the application. In summary, the report argues that: 

Noted.  The purpose of this document is to respond to the issues raised by 

GREAT in the report prepared on its behalf by Dr Ralitsa Hiteva (July 2019) 
[AS-035]. That report was considered in ISH1 (Need) on 17 July 2019, in 

which the Applicant commented on key aspects of the report identified by the 
ExA. Therefore this response document should be considered in addition to 

the oral submissions made by the Applicant in ISH1 and its written summary 

of that hearing submitted at DL3 
 

As a general comment, the Applicant acknowledges that Dr Hiteva's report 
identifies some key factors and variables that should be considered when 

promoting such as the Cleve Hill Solar Park, e.g. those relating to costs, grid 

connection and generation mix. However, the Applicant believes that all these 
points have been adequately addressed in its evidence and/or fall to other 

energy sector participants to deal with, e.g. matters related to grid connection 
fell to National Grid to consider and determine when making a connection 

offer.  

 
Also, Dr Hiteva's submissions in relation to demand reduction are at odds with 

prediction of demand growth in National Grid's Future Energy Scenarios 2019 
and acknowledge by the Committee for Climate Change and BEIS.  

 

The Applicant's position is that large-scale solar and energy storage, such as 

that comprised in the Cleve Hill Solar Park, is not the only solution to meeting 

future demand, but rather would make an important contribution alongside 
other technologies, as part of a diverse and secure suite of energy 

generating stations. 

1.2 Although a mature technology, large scale solar power does not 
effortlessly plug into the current and future energy mix of the UK. 

In fact, a large scale solar PV park, such as the proposed Cleve 
Hill Solar Park has a number of key limitations in the context of an 

energy system in transition. These limitations are significant 

The Applicant's response to this statement and in further support of their 
Statement of Need [APP-253] and Addendum [AS-008] for the proposed 

development, is included in the detailed responses following. 
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Ref. Representation Applicant’s Response 

enough to overcome the proposition that there is a “need” for the 

proposed development 

1.3 Despite delays in new nuclear capacity coming online, there is no 
urgency in bringing more large scale solar PV online to bridge a 

gap in the UK energy mix left by delays in the development of 
large energy projects (such as Hinckley C). In fact, there is a 

stable pipeline of energy infrastructure projects in the UK until 
2021, some of which are the largest in size so far for specific 

technologies (i.e. Hornsea Wind Farm), and policy support and 

plans for many more energy infrastructure project beyond 2021. 

The Applicant's response to this statement is included in the detailed 
responses following.  It is also noted, as explained in ISH1 on 17 July, that 

the UK context around the need for greater capacities of low-carbon UK 
generation to come forward with pace has continued to develop since the 

submission of the Addendum to Statement of Need [AS-008] in March 2019.  
On 2 May 2019, the UK’s Committee on Climate Change published their 

report called: “Net Zero: The UK's contribution to stopping global warming.” 

[1]. In this report, they recommend to extend the ambition of the 2008 
Climate Change Act past the delivery of net UK greenhouse gas savings by 

80% from 1990 levels, by 2050.  The CCC recommend that “The UK should 
set and vigorously pursue an ambitious target to reduce greenhouse gas 

emissions (GHGs) to 'net-zero' by 2050, ending the UK's contribution to 

global warming within 30 years.”  The CCC believe that this recommendation 
is “necessary [against the context of international scientific studies], feasible 

[in that the technology to deliver the recommendation already exists] and 
cost-effective”, reporting that “falling costs for key technologies mean that … 

renewable power (e.g. solar, wind) is now as cheap as or cheaper than fossil 

fuels”. 
The Statement of Need [APP-253] Figure 3.1 shows that carbon emissions 

from electricity generation have fallen significantly since 2013, however in 
their May 2019 report, the CCC noted that change is required not just within 

electricity generation, but also in other energy uses, including low-carbon 
heating systems in the built environment, and the electrification of transport, 

which will double-down on the requirement to reduce carbon emissions from 

electricity generation even further than that which has already been 
achieved. 

On 12 June 2019, the Government announced the laying of a statutory 
instrument in Parliament, which amends the Climate Change Act 2008, in 

order to implement the CCC’s recommendation into law.  On 10 July 2019 the 

CCC also reported to Parliament that “UK action to curb greenhouse gas 
emissions is lagging behind what is needed to meet legally-binding emissions 

targets”. [2]. This latest CCC report was corroborated by the National Grid 
Future Energy Scenarios 2019 study, published on Thursday 11 July [3].  Five 
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Ref. Representation Applicant’s Response 

important observations from National Grid's analysis are that, by 2030: 

• GB electricity demand will grow up to 5% by 2030 as a result of 
electrification of transport & home heating, with demand up by between 30 

and 50% by 2050; 

• GB installed generation capacity will need to increase (from 110 GW today) 
to 130 – 160 GW by 2030 to meet demand (i.e. a 36 – 56 GW increase, 

following nuclear (8 GW) & coal closures (also 8 GW) pre 2030), with 
indicatively 53-66% of that capacity being low-carbon (vs. 48% today); 

• Installed capacity will need to grow even further after 2030 to meet 
demand and carbon targets; 

• That there are potentially many ways to meet the CCA2008 2050 80% 

reduction target – but critically that not all pathways will meet this target, 
therefore work remains to be done in decarbonisation; and 

• That in order to meet the ‘net zero’ target, a radical transformation to our 
national energy ecosystem is required, meaning even more low-carbon, wind 

and solar generation capacity than even the most ambitious scenarios 

currently envisage, will be required to meet the UK’s legally binding targets. 
Three important points arising from this study are:  

• Firstly, experts have concluded, and Government has agreed, that 
decarbonisation in the UK needs to be deeper and broader than it has 

previously been considered; 

• Secondly, that broad electrification is a fundamental requirement for broad 
and deep national decarbonisation; and 

• Thirdly, that more low-carbon generation, from diverse sources, along with 
energy efficiency and electricity storage is required to meet the anticipated 

increase in electricity demand. 
Against this context, the Applicant contends that Cleve Hill Solar Park is a 

necessary part of the future generation mix, and as such will make a valuable 

contribution in the direction of adopted UK Government policy. 

1.4 Solar PV is significantly outperformed by offshore wind in terms of 

installed capacity, contribution to renewable generation and load 

factor, making it a suitable alternative to large scale solar despite 
still benefitting from government support. In fact, the recently 

announced Offshore Wind Sector Deal sets out to deliver 30GW of 
wind capacity by 2030. It signals continued stability for the 

The Statement of Need [APP-253] paras. 5.31 - 5.36 describe why the 

Applicant believes that a diverse portfolio of generation projects in GB is 

required to support system adequacy, and that both wind and solar have 
important roles to play. The Applicant’s position is not that solar should 

displace wind (or other low-carbon generation technologies), but that solar 
and other low-carbon generation capacities are required within the future GB 
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offshore wind sector and a stable future pipeline for offshore wind 

projects. This is in contrast with the high levels of regulatory and 

market uncertainty for large scale solar PV in the UK. 

energy mix.  Chapters 4 (Site Selection and Alternatives) [APP-034] and 5 

(Development Description) [APP-035] of the Environmental Statement 
describe why solar, rather than wind, is better suited to the Cleve Hill 

location. 

1.5 Despite popular rhetoric in industry and mass media of ever-
growing energy demand, energy demand has been decreasing the 

UK since the 1970s and is projected to continue to do so, even 
with the electrification of other infrastructure sectors, such as 

transport. This undermines the argument made in the Statement 

of Need that to meet decarbonisation targets power generation 

capacity needs to be increased at an unprecedented scale. 

The National Grid Future Energy Scenarios 2019 study was published on 
Thursday 11 July [3].  Five important observations from National Grid's 

analysis are that, by 2030: 
• GB electricity demand will grow up to 5% by 2030 as a result of 

electrification of transport & home heating, with demand up by between 30 

and 50% by 2050; 
• GB installed generation capacity will need to increase (from 110 GW today) 

to 130 – 160 GW by 2030 to meet demand (i.e. a 36 – 56 GW increase, 
following nuclear (8 GW) & coal closures (also 8 GW) pre 2030), with 

indicatively 53-66% of that capacity being low-carbon (vs. 48% today); 

• Installed capacity will need to grow even more post 2030 to meet demand 
and carbon targets; 

• That there are many ways to meet the CCA2008 2050 80% reduction 
target – but critically that not all pathways will meet this target, therefore 

work remains to be done in decarbonisation; and 

• That in order to meet the ‘net zero’ target, a radical transformation to our 
national energy ecosystem is required, meaning even more low-carbon, wind 

and solar generation capacity than even the most ambitious scenarios 
currently envisage, will be required to meet the UK’s legally binding targets. 

 
A BEIS Consultation issued on 22 July ("RAB Model for Nuclear") [4a] also 

includes some statements on forecast energy growth and the importance of 

solar generation in meeting that demand: 
 

"Meeting net zero will require emissions from the power sector to be reduced 
to low levels and the deployment of negative emissions technology to offset 

emissions from those sectors that cannot be completely decarbonised. It is 

likely that electricity demand will grow significantly by 2050 as other sectors 
of the economy such as transport and heat are electrified, potentially nearly 

doubling (or more) from today’s levels.  To meet this increasing demand, 
whilst reducing emissions to low levels, there will need to be a substantial 



    The Applicant’s Response to GREAT Expert Report 
         Statement of Need 

 

Cleve Hill Solar Park Ltd                   New Stream Renewables 

July 2019           Page 5 

Ref. Representation Applicant’s Response 

increase in low carbon generation – the Committee on Climate Change 

estimate a four-fold increase may be needed. This is at a time when seven 
out of eight of our existing nuclear power plants – important contributors to 

our low carbon generation – are due to come offline by 2030 as they reach 

the end of their operational lives.  As the cost of renewable technologies such 
as offshore wind and solar continues to fall, it is becoming clear that they are 

likely to provide the majority of our low carbon generating capacity in 2050. 

1.6 The efficiency of a large-scale solar PV farm like the one proposed 

here depends on a number of geographical and technological 

determinants, such as the type of batteries, inverters and solar 
panels used. For example, the efficiency between different types 

of panels can vary from 4% till 19%. The lack of other essential 
technical information (such as the types of batteries and 

inverters) which could imply similar variations in efficiency 

undermines the argument about efficiency in the Statement of 

Need. 

The Applicant's response to this statement is included in response 5.3 below, 

and others. 

1.7 Coupled with the low load factor of solar PV (10.8% -12%), in 

comparison with alternative energy technologies like offshore 
wind (38.6%-47.3%), materially undermines the argument that a 

large-scale solar PV is an efficient way of producing renewable 

energy or using existing capacity in the grid. 

The Statement of Need [APP-253] paras. 5.31 - 5.36 describe why the 

Applicant believes that a diverse portfolio of generation projects in GB is 
required to support system adequacy, and that both wind and solar have 

important roles to play.  The Applicant’s position is not that solar should 
displace wind (or other low-carbon generation technologies), but that solar 

and other low-carbon generation capacities are required within the future GB 
energy mix if we are to meet our decarbonisation targets. However, Chapters 

4 (Site Selection and Alternatives) [APP-034] and 5 (Development 

Description) [APP-035] of the Environmental Statement describe why solar, 

rather than wind, is better suited to the Cleve Hill location. 

1.8 The range of economic, social and technical benefits from co-

locating battery storage with large scale solar PV outlined in the 
Statement of Need are not achievable under the current 

regulatory and market structures. In fact, several regulatory, 
industry and market barriers need to be overcome to enable 

them. However, the required changes are unlikely to take place 

The Applicant's response to this statement is included in the detailed 

responses 5.1, 5.3, and others, below. 
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before the project comes online. Similar changes in offshore wind 

have taken over 6 years. 

1.9 Furthermore, essential information about the storage aspect of 
the project is missing, indicating that the storage element of the 

project has not been considered sufficiently, and may be treated 

as non-integral to the application. 

The Applicant's response to this statement is included in the detailed 

responses following.   

1.10 Given grid restrictions in the area of the proposed project the 

application for a large-scale solar PV is unfeasible without a strong 
case for how battery storage could aid integration with the grid. 

However, until key regulatory and market barriers are removed no 

strong case for such projects can be made. 

The Applicant's response to this statement is included in the detailed 

responses following.   

1.11 Levelised cost of energy (LCOE) excludes important costs, such as 

grid integration; system costs; technology types; externalities and 
the daily variation in demand and supply. In the context of the 

Cleve Hill Solar Park the exclusion of transmission and distribution 
costs undermines the assessment offered by the Statement of 

Need given the large scale of the project and its direct connection 

to the transmission grid. 

The Applicant's response to this statement is included in the detailed 

response to 6.4 below. 

1.12 Awareness of LCOE’s limitation as a metric is important in 

delivering an accurate analysis and performing due diligence 

when making decisions that have widespread economic, social, 
and environmental impacts in the long run. Given the nature of 

the proposed project I suggest the use of levelised cost of storage 
(LCOS) as a metric, to get a more nuanced picture of the 

economic efficiency of a project over the longer run and in its 

entirety (including the storage element). 

The Applicant's response to this statement is included in the detailed 

response to 6.4 below 

1.13 Another significantly limiting element of the analysis in the 

Statement of Need is the exclusion of an assessment of the 
storage element of the project. Given the large scale of the 

generation capacity, the battery storage is an integral part of its 

feasibility and shouldn’t be treated as separate. This omission 

materially undermines both aspects of the application. 

The Applicant's response to this statement is included in the detailed 

responses following.   
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1.14 The high levels of uncertainty associated with projects co-locating 

large scale solar PV and battery storage make it difficult to predict 
the extent to which such projects will be able to meet policy goals 

about decarbonisation, greater grid flexibility and reducing costs 

to consumers, and the timeframe within which they could do so. 

The Applicant's position is that the Cleve Hill project, if granted a 

Development Consent Order, is well placed to provide sufficient low-carbon 
electricity sufficient to power nearly 100,000 homes each year, from 2023 or 

earlier. 

1.15 Large scale solar power plays a more significant role only in one 

of the 4 National Grid “Future Energy Scenarios”: Community 
Renewables. However, the modelling suggests that this is an 

intermediary step. There is strong system preference for 

diversified domestic solar and micro storage systems, and 
distribution-connected capacities (rather than large scale solar PV 

connected to the transmission network). 

The Statement of Need [APP-253] table 3.1 records that no significant 

progress in grid-scale Carbon Capture Usage & Storage (“CCUS”) has been 
made in 10 years.  As previously noted, National Grid's FES 2019 [3] 

describes many pathways to meet 80% reduction in Carbon emissions, and 

the requirement for radical change in order to meet 100% reductions in 2050 
or before.  CCUS is not foreseen to make any contributions to carbon 

reductions until the 2030s, as described in the BEIS "Consultation on 
business models for carbon capture, usage and storage (CCUS)" July 2019, 

page 11 [4b].  Naturally this, and nuclear development see ("Consultation on 

a Regulated Asset Base (RAB) Model for Nuclear", July 2019 [4a]) both come 
with delivery and timing risk, therefore deployment of a low-carbon 

generating asset which is capable of generating sufficient electricity for 
nearly 100,000 homes each year, from 2023 or earlier, can be seen as a no-

regrets solution, for both now and the long term. 

1.16 The South East electricity system is one of the most complex 
areas of network in Europe, with several interconnections to 

continental Europe, a nuclear power station and a significant 
volume of renewable energy resources. The local DNO UK Power 

Networks is experiencing constraints on the transmission network 

which affect their ability to connect new large intermittent 

capacities to the energy grid 

The Applicant agrees with the first part of this statement but presents that 
UKPN (the local DNO) is already involved with National Grid in providing 

solutions to local system operability through their joint Power Potential 
project.  Also, National Grid, on granting a connection agreement, will have 

reviewed as far as is necessary and sensible to do with UKPN, this proposed 

development through their connection assessment process, and by issuing a 
connection offer, have concluded that the connection request is technically 

feasible without undue disruption to other users of the system. 

1.17 The problems with assessing the efficiency of the storage service, 
lack of clarity on how exactly it would fit with the provision of 

large scale solar PV and high levels of uncertainty undermine the 
proposed project as an optimal choice for providing renewable 

energy and allocation of grid capacity at this point in time. 

 

 The Applicant's response to this statement is included in the 

detailed responses following.   
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1.18 Direct input from UKPN should be sought in assessing the 

application. Evidence of such is missing from the documents made 
available by the applicant so far. Connection offer by the DNO is 

not equivalent to endorsing the application 

See response to 1.16 above. In addition, the Applicant has consulted UKPN 

directly in relation to this Application, particularly with regard to the 
undergrounding of UKPN's overhead power lines and the point of connection 

to the grid. UKPN has no objection to the Application. The proposed 

development will not connect to the distribution networks (operated by the 

DNO: UKPN) as suggested by this statement. 

4. 2.0 5. Positioning Solar PV within the Sociotechnical context of the UK 

2.1 Although a mature technology, large scale solar power does not 
effortlessly plug into the current and future energy mix of the UK. 

The number of large scale stand-alone solar PV farms in the UK 
has been growing for the past 5 years, with some having 

Contracts for Difference arrangements. This implies tougher 

competition and economic conditions for new large-scale solar PV, 
without any subsidies. Drops in nuclear generation have been 

offset by increased capacities in solar PV and onshore and 
offshore wind. Offshore wind generation capacity is double that of 

solar PV in the last year. Overall, demand for energy is falling, 

creating even tougher competition conditions for large scale solar 

PV against other types of renewables. 

The Applicant's response to this statement is included in the detailed 

responses above and following. 

2.2 The proposed Cleve Hill Solar Park project needs to be assessed 
within the socio-technical context of energy in the UK. This 

requires unpacking the social, policy and economic reasons for 

promoting solar projects in the UK. The proposed large-scale solar 
PV park with battery storage is taking place within a changing 

energy landscape, including a transition towards decarbonisation, 
a more decentralised and digitalised ways of energy supply and 

demand.  These transitions are changing the nature of the 

electricity system rapidly, introducing new criteria against which 

energy projects need to be considered. 

Noted.  The Applicant recognises these industry changes and discusses the 
need for large-scale Solar + Storage, and the proposed development 

specifically, within the Statement of Need [APP-253] 

2.3 There are still high levels of uncertainty with regards to the 
expected benefits and costs of solar power and battery storage, 

Statement of Need [APP-253] Figure 6.2 visualises the cost-competitivity of 

solar generation against other energy sources. 
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and how they would fit with other energy sources (such as wind 

and gas) to meet UK energy demand. 

2.4 The policy landscape for solar in the UK has changed significantly 
over the last decade. Initially the UK government and energy 

sector were keen to get as many solar projects as possible off the 
ground and learn from the experience to scale them up. Now 

business models for different types and size of solar are 
established and more stable, with steady retraction of government 

subsidies and support in many parts of the solar sector. The policy 

focus in the UK has shifted away from support and scaling up 
towards a whole system approach to energy projects. This has 

several implications of relevance here. 

Noted.  The Applicant re-iterates that the proposed development will be 

subsidy-free. 

2.5 The multi-faceted energy transition (described above) underway 
in the UK has altered the meaning of the term energy security, 

along with the criteria the UK energy industry and government 
use to assess it. For example, the energy grid is now considered 

secure when operating with less capacity margins in reserve. The 

key energy actors: Ofgem, the National Grid and District Network 
Operators (DNOs) are looking at longer term models of 

performance of energy assets. 

Noted. 

2.6 Accordingly, solar projects should be evaluated not only in terms 

of cost, meeting energy demand and on providing low carbon 

energy but also on presenting an option of no regret for the 
energy system. This implies making decisions which will help 

enable the ability of the energy system to reduce the levels of 
carbon while improving the resilience of the energy grid in the 

longer term. A no-regret renewable energy pathway here would 

simultaneously deliver low impact on the UK energy system, low 
levels of carbon emissions and enables higher levels of 

decentralisation. 

Noted.  The Applicant contends that the delivery of CHSP in the early 2020s, 

providing enough low-carbon electricity for c. 100,000 homes each year, is a 

no-regrets action which will deliver significantly before many potential large 
scale projects (e.g. a second new nuclear power plant; or CCUS; or further 

developments in offshore wind) come to their Final Investment Decisions.  
Statement of Need [APP-253]  para 6.13 - 6.14 address the no-regrets 

decision to develop large-scale renewable energy systems and flexibility 

projects in GB. 

2.7 Furthermore, not all solar technologies are equal and some are 

more suited for specific contexts. Some, such as domestic solar 

PV and solar thermal are still strongly supported by the 

Noted.  The Applicant re-iterates that the proposed development will be 

subsidy-free, this demonstrates the cost-competitivity of grid-scale solar 

against other grid-scale generation technologies.  The need for this 
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government, while large (utility) scale solar PV projects receive no 

subsidies. There may be competing types of solar projects that 
can bring a distinct set of benefits to customers and the energy 

system. 

generation technology is enhanced by the fact that it is commercially viable 

without Government subsidy. 

2.8 A large proportion of solar generation in the UK is already coming 
from large grid-scale solar farms, which were developed in the 

context of subsidies such as the Feed-In-Tariff (FiT) and the 
Renewable Obligation (RO) paid on power generated. They were 

not developed in the context of a specific demand profile. 

Operating large scale solar PV exist as a result of specific policies 
and support mechanisms that have now ended. This has shifted 

the rationale for the economic case of such projects. 

Noted.  The Statement of Need [APP-253]  Figure 6.3 and paras. 6.13 - 6.16 
discuss the economic case for large solar within a GB context.  The Applicant 

confirms its view that the proposed development is an economically rational 

project both as standalone solar and as solar plus storage. 

2.9 Although a mature technology, large scale solar power does not 
effortlessly plug into the current and future energy mix of the UK. 

A large scale solar PV park, such as the proposed Cleve Hill Solar 
Park has a number of limitations in the context of an energy 

system in transition, which will be discussed in turn in the 

chapters that follow. 

The Applicant's response to this statement is included in the detailed 

responses following. 

2.10 A whole system approach to decarbonising the energy system 

necessitates placing a far greater importance than before on what 
would be the impact of any new planned generating capacity on 

the UK energy system in the shorter, medium and longer term 

(UKERC, 2013). This should be considered on a par with the 
environmental impact of the proposed solar project and the cost 

of the solar power. 

Noted.  Statement of Need [APP-253] para. 6.13 - 6.14 addresses this point. 

2.11 The National Grid recognises the need for a whole system 
approach in connecting any new renewable capacities (National 

Grid, 2019). A whole system approach does not mean curtailment 
of investment in new solar capacities but making sure that it is at 

the right scale and type of solar, to enable, rather than congest 
the grid and lead to more costly upgrades sooner than needed. 

This thinking was captured in a Ministerial Speech to the Large 

Scale Solar Conference in 2013 “we want to see a lot, lot more 

Noted.  The proposed development is at the right scale and in the right place 
to make a meaningful and valuable contribution to the decarbonisation of the 

GB grid (see Statement of Need [App-253], and Chapters 4 (Site Selection 
and Alternatives) [APP-034] and 5 (Development Description) [APP-035] of 

the Environmental Statement). 
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[large solar projects]. But not at any cost … not in any place.” 

(Gregory Barker, 2013). 

2.12 The UK Solar PV Roadmap introduced in 2013 sets out the 
importance of the relationship between solar power and the wider 

socio-technical context through its four guiding principles, which 
have been replicated in subsequent policy documents. These play 

a key role in assessing the suitability of proposed new solar 

capacities 

Noted. 

2.13 Principle I argues for the selection of solar PV projects which 

make a cost-effective contribution to UK carbon emission 
objectives in the context of overall energy goals of delivering 

carbon reductions, energy security and affordability for 

consumers. Principle II states that support for solar PV should 
deliver genuine carbon reductions that help meet the UK’s 

renewable energy targets and enable the decarbonisation of the 
economy in the longer term. Principle III highlights the 

importance of ensuring that proposals are appropriately sited, 

give proper weight to environmental considerations such as 
landscape and visual impact, heritage and local amenity, and 

provide opportunities for local communities to influence decisions 
that affect them. Of particular pertinence to large scale solar 

projects in general and Cleve Hill Solar Park in particular is 
Principle IV. It states that grid systems balancing and connectivity 

are key considerations in the deployment of high volumes of solar 

PV (DECC, 2013). 

Principle I is demonstrated in Statement of Need [APP-253], chapter 6 

(affordability); Figure 5.3 (decarbonisation) and Chapter 5 (v) (security of 
supply). 

Principle II is demonstrated in Statement of Need [APP-253], Chapter 3 and 

Figure 5.3.  The proposed development will generate enough low-carbon 
power to supply c. 100,000 homes each year. 

Principle III is supported by the suite of Application documents, particularly 
the Environmental Statement. 

Principle IV is discussed in the Statement of Need [APP-253] Chapter 5 (viii), 

and in Chapters 4 (Site Selection and Alternatives) [APP-034] and 5 
(Development Description) [APP-035] of the Environmental Statement.  The 

University of Sheffield have produced a brief description of the output profile 
benefits of an East-West orientation over a South-facing orientation 

(https://www.solar.sheffield.ac.uk/panel-data/comparison-of-east-west-
arrays/), concluding that with East-West orientation, "the peak generation at 

midday is spread more evenly throughout the day. This aids an excess load 

on a local grid network " - i.e. minimises grid systems balancing needs of the 

solar park vs. a South-facing array. 

2.14 Demand for solar in Europe, UK and globally has significantly 

slowed down over the past 2 years. Unlike in the previous two 
years, with 30-50% annual growth rates, solar demand rose in 

the single-digit range in 2018 (Solar Power Europe, 2019). Key 
reasons for this slow down, among others, are the restructuring 

of large energy markets, leading to the stripping of subsidies for 

Noted.  The Applicant does not believe that the reduction in solar demand 

growth and subsidy available to solar developers, implies that solar 
generation technology is any the less needed (see Statement of Need [APP-

253] Chapter 3) within the context of UK decarbonisation.  The proposed 

development will be a subsidy-free project. 
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solar, and the competition with better performing renewable 

energy sources. 

2.15 Electricity generation in the UK in 2018 fell by 1.4 per cent (to 334 
TWh) with falls in generation from coal, gas and nuclear offset by 

an increase from renewables. This included a 14 per cent increase 
in wind and solar generation and a 12 per cent increase in 

bioenergy generation. The low carbon electricity’s share of 
generation increased from 50.1 per cent in 2017 to 52.8 per cent 

in 2018. During this period, low carbon generation (nuclear and 

renewables) accounted for a record high of 52.8 per cent, again 

due to large increases in renewable generation. 

Noted. 

2.16 Renewable generation in 2018 made up 33.3 per cent of 

electricity generated, achieving a record 111.1 TWh in 2018, an 
increase of 11.8 per cent on a year earlier because of increased 

capacity. Onshore and offshore wind generation rose by 4.6 per 
cent and 28 per cent respectively, with increased capacity. 

Generation from solar PV increased by 12 per cent, to a record 

12.9 TWh, largely due to increased sunlight hours. Generation 
from bioenergy increased, while hydro generation fell (BEIS, 

2019b). Offshore wind’s share of annual UK generation increased 
from 0.8 per cent in 2010 to 6.2 per cent in 2017, and is expected 

to reach around 10 per cent by 2020 (BEIS, 2019c). 

Noted. 

2.17 At the end of 2018 renewable electricity capacity was 44.4 GW, a 
9.7 per cent increase (3.9 GW) on a year earlier. Due to rises in 

output from oil, bioenergy and waste, wind and solar, total energy 
production was 3.7 per cent higher than in 2017. Total primary 

energy consumption and final energy consumption both fell in 

2018 (BEIS, 2019a). 

Noted. 

2.18 At the end of May 2019 there is a total of 13,247.6 MW installed 

UK solar capacity across 1,004,798 installations. This is an 
increase of 1.9 per cent (244.9 MW) since May 2018. During May 

2019, there have been 2,345 installations confirmed with an 

installed capacity of 5.8 MW. This is 21 per cent fewer 

Noted. 
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installations than last year due to the closure of the FiT scheme at 

the end of March 2019. 91 per cent of the these were sub-4kW 
installations, the installed capacity for the month has only 

increased by 5.8 MW, which is significantly lower than the 

capacity increase seen in May 2018 (BEIS, 2019b). 

2.19 As illustrated in Figure 1 below, the most significant growth in the 

installed solar capacity over the last 5 years was at the micro-

scale (up to 4kW), 50kW to 5MW, and between 5 and 25 MW. 

Noted. 

2.20 To date, 44.7 per cent (5927.0 MW) of total installed solar PV 

capacity comes from the 457 large scale installations (greater 
than 5 MW). Whilst 93 per cent of all installations are sub-4kW, 

these only amount to 20.1% (2,664.9 MW) of total installed solar 

PV capacity in the UK. At the end of March 2019, 58 per cent of 
capacity (7,716.8 MW) came from ground-mounted or standalone 

solar installations. This includes the two operational solar farms to 
be accredited for Contracts for Differences (Charity and Triangle 

solar farms) (BEIS, 2019b). 

Noted.  This demonstrates the significant contribution large-scale solar 

generation can make to the supply of low-carbon electricity to GB. 

2.21 Figure 1. UK solar deployment by capacity in the UK, 2010-2019 

(BEIS, 2019b) 

Noted. 

2.22 Apart from the national energy system undergoing a series of 

transitions, with the introduction of higher levels of intermittent 
renewables and digitalisation of energy services, grid balancing 

and connectivity of solar are core considerations because a large 
proportion of solar generation in the UK is coming from large 

scale solar PV farms. A smaller proportion of solar generation 

comes from roof top mounted panels of domestic customers 

Noted.  This demonstrates the significant contribution large-scale solar 

generation can make to the supply of low-carbon electricity to GB. 

2.23 The number of large scale stand-alone solar PV farms in the UK 

has been growing for the past 5 years, with two solar PV plants 
guaranteed payments under Contracts for Difference 

arrangements. This implies tougher competition conditions for 

new large-scale solar PV, without any subsidies. Drops in nuclear 
generation have been offset by increased capacities in solar PV 

Noted.  This demonstrates the significant contribution large-scale solar 

generation can make to the supply of low-carbon electricity to GB; and that 
increasing competition in large-scale solar will ultimately be to the benefit of 

consumers in GB.  Further drops in coal and nuclear generation are predicted 

over the next 5 - 10 years (Statement of Need [APP-253], Table 3.1 and the 
Addendum [AS-008] Figure 4.1), doubling down on the requirement for 
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and onshore and offshore wind. Offshore wind generation 

capacity is double that of solar PV in the last year. Overall, 
demand for energy is falling, creating even though competition 

conditions with other types of renewables. 

significant growth in low-carbon generation capacity, such as the proposed 

development, now. 

6. 3.0 7. Energy Infrastructure Pipelines: Meeting Energy Demand 

3.1 Growing offshore wind capacities and their contributions to 
generated energy with larger load factors; as well as continuous 

reduction of energy demand through demand side response, 
undermine the claim of the application that Cleve Hill Solar PV 

Park is needed to meet growing energy demand in the context of 

delayed nuclear capacity. 

The Applicant believes that growth in many forms of low-carbon generation, 
including offshore wind and demand reduction, are required to meet the UK 

Climate objectives.  The Applicant points to its previous submission 
(Statement of Need [APP-253] Chapter 5(v)) which explains that a diverse 

mix of generation is required to minimise integration costs for those times 

when the sun does not shine, or the wind does not blow. 

3.2 In its report on the state of the energy market Ofgem reported 

that the UK continued to benefit from secure energy supplies in 
2017/18, with no periods of unmet gas or electricity demand. Key 

mechanisms: the Capacity Market, the Wholesale market and the 

Electricity Margins are considered stable and improved since last 

year. 

Noted.  The Applicant also recognises future trends, such as those in the 

National Grid Future Energy Scenarios document, most recently issued in July 
2019 [3] which brings together future operation of existing generators, and 

future trends in the demand of electricity, to conclude that: 

(i) Significant capacities of new generation are required over the next 10 
years to meet demand; and 

(ii) The importance of a diverse mix of low-carbon generation to meet related 

decarbonisation targets. 

.3. The Capacity Market was designed to deliver supply or reduce 

demand in times of stress on the system to ensure security of 
supply. In its first year of full operation Ofgem reported healthy 

electricity margins with no capacity market warnings. For 
2017/18, the National Grid had a target to procure 53.6 GW of 

capacity but procured 54.4 GW of capacity at a lower-than 

expected cost to consumers of £6.95 per KW per year (in 
comparison with £19.40 per KW per year, projected four years 

earlier). 

Noted. 

3.4 The higher procured capacity is to a large extent due to auction 

prices being significantly lower than anticipated. The capacity 

market helped maintain healthy electricity margins over 2017/18 

Noted. 
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with an average winter margin of 24.4 GW, compared 20.5 GW in 

2016/17. 

3.5 Capacity prices for next year also appear to be lower than initially 
expected (Ofgem, 2018b). Furthermore, over 90% of the capacity 

market agreements have been secured by existing generators, 

with limited new capacity entering the market (FIM, 2018). 

Noted.  The Capacity Market results 2018 [5] page 6 shows that in 2018/19 
delivery year, 10 MW (18.5%) of capacity is being provided by coal, which 

will all close by 2025 and 9 MW (14.8%) by nuclear, c. 85% of which is 
expected to close by 2030).  Future capacity will be required to meet the gap 

these closures will create, as is discussed in FES 19 [3] and in the Applicant’s 

response to 1.3 above. 

3.6 There is a stable pipeline of energy infrastructure projects in the 

UK until 2021. In 2018 the energy infrastructure pipeline came to 
£189 billion, three-quarters of which will be spent on electricity 

generation, out of which around £21billion is for nuclear 

decommissioning and £27billion on oil and gas projects (including 

decommissioning). 

Noted. 

3.7 Renewable energy capacity was 42.2 GW at the end of 2018, 10 
per cent higher than the previous year, including a 38 per cent 

increase in offshore wind capacity. Several large renewable 

energy projects have been completed in the last 12 months. The 
scale of capacities coming online can be illustrated by two 

projects: the Walney Extension and the Hornsea Wind Farm in the 

North Sea. 

Noted.  The Applicant references statements made in National Grid's FES 
2019 [3] and public statements [6] that it is important for a wide range of 

renewable technologies to come on line, at scale, to deliver bulk low-carbon 

power and diversity of supply for GB in the early 2020s and beyond. 

3.8 The Walney Extension is a 659 megawatt (MW) offshore wind 

farm situated next to the existing 367 MW Walney project in the 
Irish Sea off the coast off Cumbria. It was completed in 

September 2018, making the offshore array the world’s largest 

operational offshore wind farm, which can generate enough 
electricity to power 600,000 homes. The project was supported 

through a Contract for Difference awarded in 2014. 

Noted. 

3.9 Contracts for Difference have been very successful in promoting 

investment in offshore wind in the UK by providing price certainty 

and stability to electricity generating companies. Construction has 
also started on Phase 1 of the Hornsea Wind Farm in the North 

See response to 3.7 above. 
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Sea, which once completed will generate enough electricity to 

power over one million homes (Infrastructure and Projects 
Authority, 2018). The higher portion of wind compared to solar is 

considered enabling for greater renewable generation (Ofgem, 

2018b). 

3.10 However, achieving the energy transition will continue to require 

substantial investment in low-carbon energy technologies. 
Although UK low carbon energy investment (in cash terms) is at 

its lowest level since 2008 there haven’t been substantial 

reductions in the absolute addition of renewables capacity. 
Declining costs of renewable technology enable the generation 

capacity associated with an investment made in 2017 to be higher 

than in previous years (Ofgem, 2018b). 

Noted.  The phenomenon of decreasing capital costs is seen also in solar 

projects and storage projects as described in the Statement of Need [APP-
253] Figure 5.5 and Figure 6.3.  Paragraph 6.13 of that same document 

provides the importance of these reductions in the context of whole-system 

costs of a low-carbon power generation system. 

3.11 However, Ofgem and the Committee on Climate Change’s 

assessment at the end of last year was that the UK is not on track 
to meet its legally binding decarbonisation commitments from 

2023 onwards, with risks to delivery of existing policy 

commitments, and lack of guidance on how the ambitions of the 

Clean Growth Strategy will be met (Ofgem, 2018b). 

Noted. 

3.12 The UK Government and Industry responded with the 
announcement of an Offshore wind sector deal in March 2019 

which will drive the transformation of offshore wind generation, 

making it an integral part of a low-cost, low-carbon, flexible grid 

system. 

Noted. 

3.13 The Offshore wind sector deal is expected to drive costs of 

offshore wind down further, delivering 30GW of generating 
capacity by 2030, delivering 1-2GW of new offshore wind per 

year, in a sustainable and timely way. This will address strategic 
deployment issues including aviation and radar, onshore and 

offshore transmission, cumulative environmental impacts (both in 
the marine and onshore areas) and impacts on other users of the 

sea space, such as navigation and fishing. In addition, the Crown 

Estate will undertake new seabed leasing in 2019, ensuring a 

Noted. 
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sustainable pipeline of new projects for the late 2020s and early 

2030s (BEIS, 2019c). 

3.14 Government support for offshore wind has been going on since 
2010 and it is due to several factors, including UK’s natural 

disposition for offshore wind (i.e. suitable wind speeds), the 
contribution of the offshore wind supply chain to UK economic 

growth and the high load factor of the technology. Unlike solar, 
windy periods can occur during both day and night, and 

throughout any season. While in the case of solar, periods of 

lowest generation tend to take place during times of high demand 
(i.e. the winter months) and periods of high generation (i.e. 

summer time) have lower energy demand profile, creating 

balancing problems for the energy grid. 

Noted.  The Statement of Need [APP-253] Chapter 5(v) describes the 
complementary nature of wind and solar generation.  [6] is an article which 

describes the reduced wind output experienced in GB in 2018, leading to the 
conclusion that not only one generation technology can be relied upon to 

meet GB energy needs.  Including a quote from a senior National Grid 
representative: "... It is important for us to have a diverse energy mix to 

ensure we can continue to manage supply and demand" 

3.15 In its most recent load factor report, BEIS (2018a) reported that 

on average installed onshore wind capacity in the UK was 26.94 
per cent, while the load factor of existing offshore wind arrays is 

38.6 per cent and 47.3 per cent for new builds. "All wind" 

(onshore + offshore) is considered to have a load factor of 30.9 
per cent. In comparison the load factor for existing solar PV is 

10.8 per cent and 12.0 per cent for new builds (one of the lowest 

in the UK) (BEIS, 2018a). 

Noted.  However the Applicant does not believe that load factor is the only 

important metric when considering generation development.  Both on-shore 
wind, and additional off-shore wind are unsuitable for connection at Cleve 

Hill, therefore the comparison is not relevant for these purposes.  Levelised 

cost of generation is another relevant metric, as described in the Statement 

of Need [APP-253], Figure 6.2. 

3.16 Further support for low carbon generation is provided through the 

next round of allocations for Contracts for Difference, scheduled 
for May 2019, and then every two years thereafter. Up to £557 

million of government support is available for these auctions 
(Infrastructure and Projects Authority, 2018). Offshore wind is 

performing very well in the Contract for Difference allocations. 

Noted. 

3.17 This is in stark contrast with the cut to subsidies to solar PV and 
the ambiguity of government support (Kabir et al, 2018). Solar 

PV’s principal subsidy, the ROC, closed to all new generating 
capacity from 31 March 2017 and solar PV is expected to continue 

to be excluded from future Contracts for Difference auctions 

(Colville, 2019). 

Noted.   The July 2018 Impact Assessment on closure of the FiT scheme [7] 
states that: "The Feed in Tariffs (FIT) scheme was introduced in 2010 to 

provide support for small-scale low-carbon generation (generation tariff) and 
a route to market (export tariff). As costs decline, public attitudes change 

and technology develops, the requirement for government support is 

reducing".  The proposed development will be a subsidy-free project. 
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3.18 Data from the solar industry puts large-scale ground-mount post-

subsidy UK solar pipeline at the start of 2019 as consisting of 197 
projects with a combined capacity of 3.343GW. Of these, 72 are 

at the pre-application stage, totalling 1.858GW. This leaves a total 

of 125 projects (1.485GW) that are in the planning portal system 
as full planning applications or amended/phased versions of 

earlier submissions. Of these 125 projects, 17 (86MW) are 
pending approval, 12 (197MW) are left over from RO/NIROC 

activity and will likely be put on hold. Out of the 125 projects, 55 
projects (a total of 573MW) are approved/planning-active and 

should be considered as the real pipeline for large-scale ground-

mount post-subsidy UK solar. Five projects are above 50MW in 
the whole pipeline, 10 come in at the 49.99MW point, 20 fall in 

the 30-49MW band (746MW), and 60 in the 10-30MW (1.144GW) 

(Colville, 2019). 

Noted. 

3.19 Figure 2. Electricity generation from renewable sources since 2000 

(BEIS, 2018b). 
Noted. 

3.20 As illustrated by Figure 2 above, although the contribution of solar 
PV to generated electricity has grown since 2011 its share of 

renewable generation is much smaller than onshore and offshore 
wind, and bioenergy (three other renewable resources). Thus, the 

contribution of solar needs to be understood in the context of 
other renewable sources, mainly wind whose profile is better 

suited to UK energy demand. 

Noted, subject to the response made in 3.14 above. 

3.21 Transitions have always been associated with major shifts in 
energy-using activities and therefore with wider patterns of 

economic development and social change. The low carbon 

transition will not simply be a shift from fossil fuels to renewables, 
but also a change in how, when and where those fuels are used. 

Demand-side reduction is another key way of meeting UK’s 
energy demand, which should be considered on a par with energy 

supply solutions such as offshore wind. 

Noted. 
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3.22 Recent report reviewing all existing evidence concluded that 

energy demand can support all key goals of energy policy – 
security, affordability and sustainability – with more synergies and 

fewer trade-offs than supply-side solutions. The International 

Energy Agency (IEA) and the European Union already treat 
demand reduction as ‘the first fuel’. Demand-side solutions also 

form a key part of implementing zero carbon sustainable supply, 
through using zero carbon fuels and enabling greater use of 

variable renewables (Eyre and Killip, 2019). 

Noted.  The Applicant recognises the potential contributions to be made by a 

wide variety of generation and demand reduction technologies, and their 
importance in supporting decarbonisation, of which grid-scale solar is just 

one. 

3.23 The UK Government’s most recent statement on the energy 
transition, the Clean Growth Strategy (BEIS, 2017) states that 

decarbonisation and decentralisation of energy system will take 
place through major improvements in energy productivity in 

businesses, transport and homes to reduce total energy demand, 

as well as widespread deployment of clean energy sources. 

Noted.  Currently 30% of generation assets are connected away from the 
National Electricity Transmission System ("NETS").  FES 2019 [3] scenarios 

show that, by 2050, between 42% and 65% of generation capacity will still 
remain on the NETS: a total of 72 - 135 GW installed capacity.  This 

represents at least a hold-firm lookahead in Transmission-connected 

generation capacities against today's position (77 GW). 

3.24 In the UK the decoupling of energy use and economic activity has 

been reflected in absolute reductions in energy demand. Primary 

energy demand in the UK has fallen by 20 per cent since 2003. 
This reduction has confounded official projections made at the 

beginning of this period, which projected slow but steady energy 

demand growth (McDowall et al, 2014). 

Noted. 

3.25 These changes in energy demand have been driven by a 

combination of factors, including economic restructuring (away 
from energy intensive manufacturing and towards services); 

technical energy efficiency improvements, and a slowing in the 
growth of demand for many of the services provided by energy. 

They have contributed more to carbon emissions reduction than 

the combined effects of the UK’s programmes in nuclear, 
renewable and gas-fired power generation. However, despite the 

evidence, many people still think that energy demand is 
inexorably rising and references to ‘increasing energy demand’ 

remain common in the mass media and in parts of the energy 

sector (Eyre and Killip, 2019). 

Noted.  FES 2019 [3] reports consistently with the Statement of Need [APP-

253] in identifying (a) electrification of transport, and (b) moving buildings 
heating away from gas, as two significant vectors which are strongly 

expected to increase GB energy demand over the next decades. 
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3.26 Demand flexibility will play a key role in decarbonising the 

electricity system in the UK and integrating increasing levels of 
variable renewable energy. The Clean Growth Strategy focuses 

largely on opportunities based on energy storage and is opening 

up to alternative solutions across industrial processes, freight 
transport and space heating (which are difficult to electrify) such 

as hydrogen. 

Noted.  As described in [8], Hydrogen is an important energy vector which 

may be able to help decarbonise homes and buildings, however Hydrogen 
needs to be made through large-scale industrial processes, which require 

significant amounts of energy. Thus in order for Hydrogen to decarbonise, 

the energy source for Hydrogen manufacture must itself be low-carbon. 

3.27 The recent analysis of the Committee on Climate Change (CCC) 

shows that changing technology alone is insufficient for most of 

the carbon emissions reduction required to reach a net-zero 
target (CCC, 2019). Furthermore, the multiple aims in the energy 

transition – efficiency, reduction, flexibility and a switch to 

sustainable fuels – cannot effectively be analysed separately. 

Noted. 

3.28 When considered in the context of growing offshore wind 

capacities and contributions to generated energy with larger load 
factors; and continuous reduction of energy demand through 

demand side response, the claim of the application of the Cleve 

Hill Solar PV Park as needed to meet growing energy demand in 
the context of delayed nuclear capacities is found to be 

unsubstantiated. 

The Applicant disagrees with this conclusion.  The Applicant's position, as 

consistent with National Grid FES 2019 [3] and other reports cited herewith, 
is that a diverse mix of generation technologies and demand reduction is 

required to meet growing energy demand, this is described in the Statement 

of Need [APP-253] Chapter 5. 

8. 4.0 9. Solar PV Technology Efficiency  

4.1 The efficiency of large scale solar PV farm like the one proposed 

here depends on a number of geographical and technological 
determinants, such as the type of solar panels used, as efficiency 

can vary from 4% to 19%. The efficiency of the solar PV 

technology planned to be used in the proposed project is 
impossible to assess because of missing important technical 

information, such as the type of solar panels, batteries and 
inverters, and undermines claims about efficiency made in the 

application 

The Environmental Statement Chapter 5 (Development Description) [APP-

035] of the Environmental Statement includes a description of the solar PV 
technology and layout proposed for the site. Should the DCO be granted, 

further detail on design will need to be submitted to the local planning 

authority for approval pursuant to the Requirements of the DCO. This 
approach enables the undertaker to deploy best available technologies at the 

point of construction. 

4.2 Geographical determinants  



    The Applicant’s Response to GREAT Expert Report 
         Statement of Need 

 

Cleve Hill Solar Park Ltd                   New Stream Renewables 

July 2019           Page 21 

Ref. Representation Applicant’s Response 

4.3 The efficiency of solar PV technology in the UK depends on a 

number of factors: latitude, diurnal variation, climate, geographic 
variation and elevation are largely responsible for determining the 

intensity of the solar influx that passes through Earth's 

atmosphere. Solar energy can only be harnessed during the day 
and works most efficiently when it is sunny. Thus, solar energy is 

likely not the most reliable source of energy in regions with 

unsustainable weather or climate conditions 

The Applicant agrees that these are all important factors in assessing the 

expected output of a solar park. The Applicant's position, as consistent with 
National Grid FES 2019 [3] and other reports cited herewith, is that a diverse 

mix of generation technologies and demand reduction is required to meet 

growing energy demand, this is described in the Statement of Need [APP-
253] Statement of Need) Chapter 5, and Chapters 4 (Site Selection and 

Alternatives) [APP-034] and 5 (Development Description) [APP-035] of the 

Environmental Statement. 

4.4 The UK sees an average annual solar radiation of about 900-950 

kWh/m2. Solar radiation varies with the time of day and year. As 
such, the output from a solar PV system is likely to be at its 

greatest during the summer months and at midday. The average 
energy output from a 1kWp solar cell in the UK is between 700 

and 850 kWh/year. Palmer et al. (2017) warn that when 

estimating the potential efficiency of large scale solar PV farms 
can depend to a large extent on local weather because of distinct 

local weather patterns of the UK. 

Noted. 

4.5 Air pollution levels at the installation area can also influence the 
effectiveness of the solar cells. Exposure to exhaust fumes and 

aerosols reduce the current of silicon solar cells by 10% and 7%, 
respectively (Kabir, 2019). Exposure to dust, and algal growth can 

also greatly lower the performance of the system. 

Noted. 

4.6 Technological determinants  

4.7 The performance of the solar panels can vary greatly, leading to 

difference in overall efficiency. Furthermore, of importance in 

dictating the overall efficiency of the technology in specific project 
is the performance limitations of key components such as 

batteries and inverters. However, specific details about these have 
not be presented so far. Possibility of cracks within the PV module 

and water intrusion can greatly lower the performance of the 

system. 

Noted.  The Environmental Statement Chapter 5 (Development Description) 

[APP-035] of the Environmental Statement includes a description of the solar 

PV technology and layout proposed for the site. Should the DCO be granted, 
further detail on design will need to be submitted to the local planning 

authority for approval pursuant to the Requirements of the DCO. This 
approach enables the undertaker to deploy best available technologies at the 

point of construction. 
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4.8 In the context of large scale solar PV generation, the rule of 

thumb is that a 1 MW solar power plant with crystalline panels 
(about 18% efficiency) would require about 4 acres (16,187 m2) 

of land area, while thin film technologies (12% efficiency) would 

require ca. 6 acres (24,281 m2). 

Noted.  See above. 

4.9 First-generation PV systems use the wafer-based crystalline silicon 

technology, either single crystalline or multi-crystalline. Second-
generation PV systems (early market deployment) are based on 

thin-film PV technologies and generally include three main 

families: 1) amorphous and micromorph silicon; 2) Cadmium-
Telluride; and 3) Copper-Indium-Selenide and Copper-Indium-

Gallium-Diselenide (IRENA, 2012). 

Noted. 

4.10 It is important to be aware of the hierarchy of efficiency in PV, as 
a number of efficiencies can be quoted. The highest efficiency for 

a PV material is usually the “laboratory” efficiency, where 
optimum designs are tested. PV cell efficiencies are less than this, 

because compromises are often required to make affordable cells. 

Module efficiency is somewhat lower than cell efficiency, given the 

losses involved in the PV module system. 

Noted. 

4.11 The International Renewable Energy Agency (IRENA) estimates 
that the efficiency of crystalline silicon modules ranges from 14% 

to 19%. Amorphous silicon PV module efficiencies are in the 

range 4% to 8%. Very small cells at laboratory level may reach 
efficiencies of 12.2% (Mehta, 2010). The main disadvantage of 

amorphous silicon solar cells is that they suffer from a significant 
reduction in power output over time (15% to 35%), as the sun 

degrades their performance. The multi-junction thin-film silicon is 

a variant of amorphous silicon solar cells, which consists of a-Si 
cell with additional layers and micro-crystalline silicon applied onto 

the substrate. The advantage of the micro-crystalline silicon layer 
is that it absorbs more light from the red and near infrared part of 

the light spectrum, thus increasing the efficiency by up to 10% 

(IRENA, 2012). 

Noted. 
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4.12 Cadmium Telluride thin-film PV solar cells have lower production 

costs and higher cell efficiencies (up to 16.7%) than other thin-
film technologies. Copper-Indium-Selenide and Copper-Indium- 

Gallium-Diselenide PV cells offer the highest efficiencies of all thin-

film PV technologies. Current module efficiencies are in the range 

of 7% to 16% (IRENA, 2012). 

Noted. 

4.13 Frankl et al. (1997) evaluated the benefits of building-integrated 
PV systems, comparing them to conventional PV power plants 

through the aspects of a life cycle analysis, maximizing energy 

efficiency and CO2 reduction potential. The results show favorable 
effects for building integrated PV systems in terms of the energy 

production and reduction in CO2 emissions. They estimated CO2 
yields of 2.6 and 5.4 for conventional PV power plants and 

building-integrated systems, respectively. Although the 

performance of each technology has since increased the ration 
between the two has remained, with building integrated solar PV 

systems having a larger CO2 yield 

Noted.  The Applicant's position is that the proposed development delivers 
the greatest benefits to GB decarbonisation, energy security and affordability 

of all options available at that location; and that in the context of Need, that 

development is justified.  The Applicant does not argue that it is the only 
development needed to meet GB decarbonisation, energy security and 

affordability requirements.  Other technologies have potential to make very 
useful contributions in other locations.  Many such developments are needed 

to decarbonise the UK, as described in FES 2019 [3] and other reports. 

4.14 Capacity factor  

4.15 The capacity factor of a PV power plant is usually expressed as a 

percentage and represents the ratio of the actual output over a 
period of a year to theoretical output if the plant had operated at 

nominal power for the entire year. In the case of solar PV it will 

take into account local solar irradiance and day length. In very 
sunny countries, such as Australia, solar panel load factors can 

reach 30% or more. BEIS calculates an average capacity factor 

for solar PV in Britain of 10.8% for 2018. 

Noted. 

4.16 Table 1. Load factors for energy technologies, in a diminishing 

order of load factor (adapted from BEIS, 2018a). 
Noted. 

4.17 Depending on the type of solar panels used the efficiency of the 

application can vary from 4% till 19%. This variation gap, along 

with lack of other essential technical information makes the 
argument about efficiency in the Statement of Need less 

Noted.  The Applicant demonstrates through Chapters 4 (Site Selection and 

Alternatives) [APP-034] and 5 (Development Description) [APP-035] of the 

Environmental Statement that no other more efficient nor suitable renewable 
technologies will be blocked from the grid at this location, if consent for the 
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convincing. Coupled with the low load factor of solar PV (in 

comparison with the rest of the energy technologies in Table 1) 
the argument that a large scale solar PV is an efficient way of 

producing renewable energy or using existing energy 

infrastructure, such as the transmission grid, is unsubstantiated. 
Especially, if a large solar PV capacity blocks access to the grid of 

more efficient renewable technologies such as onshore and 

offshore wind 

proposed development were to be granted. Furthermore, National Grid would 

have had due regard to this consideration when assessing the Applicant's 
application for grid connection and making an offer in response to that. A 

grid connection agreement has been entered into by the Applicant and 

National Grid. 

10. 5.0 11. Benefits and Barriers in Co-locating solar PV and battery storage 

5.1 The range of economic, social and technical benefits from co-
locating battery storage with large scale solar PV outlined in the 

Statement of Need are not achievable under the current 

regulatory and market structures. Several regulatory, industry and 
market barriers need to be overcome to enable them. However, 

the required changes are unlikely to take place before the project 

comes online. 

Noted.  The Applicant acknowledges that Regulatory change is currently in 
flight regarding the treatment of storage as generation in GB.  Regulatory 

certainty will positively impact its commercial and operational viability, as well 

as provide greater confidence to developers from a planning perspective.  In 
recent months, both BEIS ([10]) and Ofgem ([11]) have issued consultations 

on electricity storage.  Developments are progressing at speed.  Further, the 
Applicant acknowledges that markets for energy and ancillary services, 

deliverable by batteries, are developing through National Grid's SNaPS 

programme (Reference [23] to the Applicant's Statement of Need [APP-
253]).  Together, these programmes and market developments are opening 

up new markets to storage (and other service) providers, reducing barriers to 
entry and improving liquidity and price discoverability for all market 

participants. 

5.2 Furthermore, essential information about the storage aspect of 
the project is missing, indicating that the battery storage element 

of the project has not been considered sufficiently, and may be 
treated as non-integral to the application. Given grid restrictions 

in the area of the proposed project the application for a large 

scale solar PV is unfeasible without a strong case for how battery 

storage could aid integration with the grid. 

See response to 6.10 and 8.5 below. 

5.3 The business model for large scale solar PV and battery storage is 
still under development and in the midst of regulatory and policy 

change, which could be a lengthy and gradual process. With 

limited participation in key market mechanisms such as the 

The Applicant acknowledges the ongoing development of markets for energy 
storage facilities.  These are listed in the Statement of Need [APP-253] Table 

5.5.  The Applicant acknowledges that batteries currently have - and will 

continue to have - many different use cases, and the proposed development 
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Capacity Market, the Short Term Operating Reserve and the 

National Grid Enhanced Frequency Response, and lower than 
expected prices across the board, there are high levels of 

uncertainty for such solutions in the UK. Until key regulatory and 

market barriers are removed no strong case for such projects can 

be made. 

provides for some flexibility around the final delivered design (subject to the 

confirmation of certain planning parameters, using a technique known as the 
Rochdale Envelope) in order that the Applicant can deploy as part of the 

proposed development, a technical solution which best provides those 

services required at the site when the site is commissioned. 

5.4 This section discusses the regulatory and market context within 
which the proposed co-location of large scale solar PV and battery 

storage would operate. The Statement of Need argues that the 

co-location of subsidy free large scale solar PV farms, such as 
Cleve Hill could bring a range of benefits to the solar PV generator 

(smoothing integration into the grid, additional revenue stream), 
the DNO (by aiding grid balancing at the local level and avoiding 

costly upgrades), including energy consumers (by cheaper energy 

prices). However, these economic, social and technical benefits 
are not a given at this point in time. In fact, they are 

unachievable under the current regulatory and market structures. 
Several regulatory, industry and market barriers need to be 

overcome to enable them. However, the required changes are 

unlikely to take place before the project comes online. 

Noted, see response to 5.1 and 5.3 above. 

5.5 Furthermore, essential information about the storage aspect of 

the project is missing. For example, calculations about the 
transmission and distribution costs have not been provided (the 

issue is discussed in more detail in Chapter 5), making any 

calculation of potential benefits of co-location unrealistic. This is a 
particular weakness considering the large scale of the project and 

its direct integration to the transmission grid. This omission 
indicates that the battery storage elements of the project has not 

been considered sufficiently at this point of the project 

development, and may be treated as non-integral to the 
application by the Developer. Given grid restrictions in the area of 

the proposed project (the issue is discussed in detail in Chapter 7) 
the application for a large scale solar PV is unfeasible without a 

Noted, subject to the Applicant's response to 5.2 and 5.3 above. 
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strong case for how battery storage could aid integration with the 

grid. 

5.6 Strong cases for battery storage are still hard to make, especially 
by generators. As Ofgem (2018c) highlights, the energy transition 

is a step process and the benefits of co-locating solar PV and 
battery storage are limited because of direct barriers and still high 

levels of uncertainty about what exactly the business model of 
such project will look like. In fact, energy storage for use in 

electricity systems has had limited applications so far worldwide, 

as costs are high and the industry is immature (Reid and Wynn, 
2015). Despite falling prices of battery storage, storage solutions 

available today are still expensive. Electricity must be converted 
into another form of energy and then converted back into 

electrical energy. Lithium-ion batteries are a popular battery 

storage technology which costs around £320/kWh currently 

Noted.  See response to 5.3 above. 

5.7 Ofgem and the Government are in the process of identifying and 

removing barriers to colocating large scale solar PV and battery 

storage, however this process takes time. The scope of the 
barriers that need to be identified and removed to create the right 

regulatory, market and industry conditions for reaping benefits 
from battery storage are comparable with those in the 

establishment of the Offshore Transmission Operators (OFTO) 
regime in the UK. In the case of the OFTO regime this process 

took over 6 years. It may be argued that the timeframe for 

flexibility services (produced by battery storage) could be even 
longer for battery storage as the OFTO regime faced fewer 

regulatory barriers. 

Noted.  However, the Applicant's response to 5.1 above indicates great 

progress has already been made in stabilisation of the regulatory framework 

for electricity storage assets in GB. 

5.8 For example, storage is still not defined within the legislation 
underpinning the RO or the FIT schemes. This means that the co-

location of electricity storage facilities with accredited generating 
stations or installations, or those applying for accreditation, is 

neither expressly prohibited nor expressly provided for under the 
schemes. As a result, larger scale storage systems are complex 

and risky. They are associated with a large number of small and 

The Applicant notes that the RO & FiT programme are now closed, and that 
the proposed development will be subsidy free.  The Applicant also notes 

that Ofgem have already (in April 2018) issued guidance [12] on the 
principles of co-location of electricity storage with RO & FiT accredited 

facilities, which provide significant comfort to project developers.  The 
Applicant also notes that the most recent National Grid TEC register, which 

lists currently approved connections to the National Electricity Transmission 
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often short-term revenue streams, which is providing a barrier to 

this market and is harder to finance (Solar Trade Association, 

2016). 

System [13], shows 90 MW of storage already connected, with a future 

connection pipeline of over 2.6 GW.  Market sentiment appears to exist for 
electricity storage at scale, despite current uncertainties on regulation and 

market mechanisms. 

5.9 Energy storage providers will need to obtain revenue from a 
number of sources to remain viable, including arbitrage, balancing 

and ancillary services, and providing services to network 
operators. Not all of these options are equally developed within 

the current energy regime (National Grid, 2018). 

Noted.  See response to 5.3 above. 

5.10 Although industry and the regulator are working on enabling such 
business models, so far these are DNO-led and focussing on 

primarily avoiding network upgrade costs, rather than business 

models geared towards improving a solar developer-led model. 

The Applicant notes that the Regulator and BEIS are working on the 
development of a framework for electricity storage which is "technology-

neutral, future-proof and proportionate".   This is in recognition that, storage 

is an energy asset which has many different opportunities for deployment, it 
therefore requires a broad and inclusive framework to balance the provision 

of routes to market for participants, with commercial protection for the 

consumer against spiralling costs.  [14]. 

5.11 The National Grid Enhanced Frequency Response (EFR) tenders 

will be critical for the largescale deployment of storage systems 
over the coming years, however these have also been at lower 

pricing than expected, raising concerns about whether the 
winning tenders reflect true costs (Solar Trade Association, 2016). 

At present, demand for frequency services does not support the 

case for development of storage batteries. 

The Applicant notes that EFR was just one market within the smorgasbord of 

markets available to market participants (see Reference [23] to the 
Statement of Need and Table 5.5 of the same document for a list of these 

markets.  Being just one market, the Applicant did never consider that EFR 
was critical to the largescale deployment of storage systems; National Grid 

have confirmed that “there is no further procurement of EFR planned. Fast-

acting frequency response will be procured through the new suite of products 
currently being designed.” [https://www.nationalgrideso.com/balancing-

services/frequency-response-services/enhanced-frequency-response-efr?how-

to-participate] 

5.12 The degree of policy and regulatory uncertainty in the sector and 

the increased number of battery projects available to provide 
frequency response services has led to much lower prices in the 

Capacity Market than anticipated. Energy storage is 
underrepresented in the Capacity Market and Short Term 

Operating Reserve (STOR). This is also partly due to cost and 

Noted.  See response to 5.3 above. 
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systemic problems such as the lack of a definition and resulting 

regulatory framework for storage. 

5.13 Ofgem is focused on removing the key policy and regulatory 
barriers to such services and is looking to change the treatment of 

storage in legislation and for licensing, the planning regime, the 
network charging and connections regime, how policy costs are 

recovered, how it can colocate with renewables. Once these 
changes are made the certainty over the treatment of storage 

would improve. For example, Ofgem has consulted on a modified 

generation licence, which clarifies storage as a subset of 
generation and its treatment in the applicable industry codes for 

storage. Holding the licence will also enable electricity storage 
facilities to avoid the overpayment of final consumption levies, 

which should only be paid by final consumers. 

Noted.  See responses to 5.1 and 5.3 above. 

5.14 The Government is also expected to define electricity storage as a 
distinct subset of generation (and not as end consumers of 

energy) in the Electricity Act 1989, when Parliamentary time 

allows. This will clarify the treatment of storage across the energy 
system and reform the current system of double charging for 

storage. Ofgem reported that the preparatory work for this has 

been completed at the end of 2018 (Ofgem, 2018c). 

Noted.  See responses to 5.1 and 5.3 above. 

5.15 Some changes are being left to industry. For example, to address 

disproportionate network charges faced by storage, Ofgem, in its 
Targeted Charging Review, noted that changes to the residual 

network charges for storage could be progressed more quickly by 
industry to avoid the longer Significant Code Review process. 

Industry is negotiating reforms to transmission, distribution and 

balancing charges for storage, such as charging code 

modifications (Ofgem, 2018c). 

Noted. 

5.16 Even today, utility scale storage can be economical in certain grid 
applications, however at present storage at such scale make 

economic sense for DNOs and the National Grid only, as it is 

cheaper to employ storage rather than network reinforcement 

Noted.  The January 2019 Network Options Assessment from National Grid 
([15]) points to the use case for storage as an alternative to network 

reinforcement solutions within the Transmission network context, including in 

the South East.  See [15] Table 0.1, Option Code CS25: "A commercial 
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solutions. One example is the 2.5MW Li-ion system installed by 

Northern Powergrid in Darlington, which is justified as investment 
deferral. However, such projects are still the exception rather than 

the rule (National Grid, 2018). 

solution for the south coast with a service duration of 40 years" and Option 

Code SCN1: "New 400kV transmission route between South London and the 
south coast".  Together, these options indicate investigations into "non-

wired" versus "wired" technical solutions to constraints in the South East of 

the National Electricity Transmission System. 
Further, in May 2019, National Grid hosted a webinar seeking to develop a 

commercial framework for network constraint management services.  Given 
that National Grid are looking at both energy absorption and energy release 

as potential constraint management services, this presents an opportunity for 
transmission-connected generation and storage assets to demonstrate their 

technical capabilities in delivering solutions to the issues National Grid are in 

the process of characterising.  The webinar slides are included at [16]. 

5.17 The Capacity Market - a key mechanism for delivering low carbon 

energy and reliable energy supply - is at present an ineffective 

instrument for providing flexibility. The Capacity Market aims to 
“provide a regular retainer payment to reliable forms of capacity 

(both demand and supply side), in return for such capacity being 
available when the system is tight” (DECC, 2013). Although it 

specifically includes DSR, it has been criticised for restricting 

participation, arbitrarily limiting contract lengths and offering only 
uncertainty about storage capacity during transitional 

arrangements. 

Noted.  The Capacity Market is just one potential revenue stream for the 

proposed development, but importantly is not a form of subsidy. 

5.18 The Capacity Market only offers one-year storage contracts 

compared with the up to 15-year terms available for fossil fuel 

generator contracts. The problem with supporting flexibility 
through the Capacity Market is that the latter was originally 

intended for security of supply and, where auctions award long-
term contracts, to help de-risk power station construction. This 

reflects the deeply embedded bias of the energy system and the 

energy actors (such as the Transmission System Operator) 
towards capacity adequacy (i.e. enough power generating 

capacity to meet demand) rather than flexibility (i.e. the system’s 
responsiveness to changing conditions), which is needed for 

energy systems with higher renewables penetration. 

Noted.  The Capacity Market is just one potential revenue stream for the 

proposed development but importantly is not a form of subsidy. 
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5.19 Following the ruling by the European Court of Justice, the 

Capacity Market is currently in a ’standstill period’ and in 
desperate need for adjustment (in terms of size, duration and 

notice periods). The last auction for delivery in winter 2019 

cleared at £6 per kW. This very low price reflects the high level of 
capacity, 10.7 GW, bidding for a target of 4.9 GW, although 

around 5.8 GW was awarded. This makes potential revenues from 

flexibility payments for the battery storage unlikely. 

Noted.  The Capacity Market is just one potential revenue stream for the 

proposed development but importantly is not a form of subsidy. 

5.20 Electricity wholesale markets in Germany and the UK have, on 

several recent occasions, moved into negative prices. At such 
occasions (often sunny and windy Sundays in which demand is 

low and renewable generation is high) buyers are paid to use 

power by sellers (Eyre and Killip, 2019). 

Noted.  Negative power prices give rise to a commercial incentive for an 

electricity storage asset to "soak up" excess low-carbon power at that time, 

storing it for later dispatch to consumers when it is needed. 

5.21 In addition, expectation of what would be the scale of potential 

savings to consumers are highly speculative. So far, cost 
reductions in transmission and distribution struggle to reach 

consumers. There is nothing distinct about the service provided 

by battery storage co-located with large scale solar PV that points 
to a new, more direct mechanism of passing savings to 

consumers than reductions in the cost of other renewable 
technologies such as wind. There are trials underway in London 

with small scale battery storage offering behind-the-meter savings 
to residents aided by blockchain-enabled peer-to-peer trading. 

However, no such trials are underway for large scale solar PV. 

Noted.  The Statement of Need Table 5.5, and paragraph 5.58 and 5.59 

address the benefits the Applicant has identified of co-locating solar and 

storage in the proposed development. 

5.22 The high levels of uncertainty associated with projects co-locating 
large scale solar PV and battery storage make it difficult to predict 

the extent to which such projects will be able to meet policy goals 

about decarbonisation, greater grid flexibility and reducing costs 
to consumers, and the timeframe within which they could do so. 

Until key regulatory and market barriers are removed no strong 

case for such projects can be made. 

Noted.  See responses to 5.1 and 5.3 above. 

12. 6.0 13. Solar PV Cost and Price 
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6.1 Levelised cost of energy (LCOE) excludes important costs, such as 

grid integration; system costs; technology types; externalities and 
the daily variation in demand and supply. In the context of the 

Cleve Hill Solar Park the exclusion of transmission and distribution 

costs is a particular weakness provided the large scale of the 
project and its direct integration to the transmission grid. In fact, 

network costs (transmission and distribution) can be as much as 
40 per cent of total electricity costs, adding a significant burden to 

the network operators. Given the large scale of the generation 
capacity the battery storage is an integral part of its feasibility and 

shouldn’t be treated as separate. The cost of the energy delivered 

by storage needs to take into account the solar panels for 
producing the surplus energy. This calls for using additional 

metrics and methodologies, such as LCOS, to get a more nuanced 

picture of the economic efficiency of a project over the longer run. 

Statement of Need para 6.13 provides a view from the National 

Infrastructure Commission, supported by Aurora Energy Research (para 6.14) 
that reductions in capital costs of generation are more than likely to offset 

completely, integration costs associated with renewable technologies.  The 

Applicant submitted in ISH1 that the project is economically viable as either 
stand-alone solar, or combined solar-plus-storage, therefore that the battery 

is not an integral part of its viability.  Other comments on LCOS etc are 

included against the relevant paragraphs following. 

6.2 Levelised cost of energy (LCOE) has been used to prove the 

economic efficiency of large scale solar PV in the UK. LCOE is a 
commonly used measure of the cost of generating solar power, 

which divides the lifetime cost of a solar installation by lifetime 

power generation, measured in pence per kilowatt hour (kWh). 
This section discusses the extent to which LCOE is suitable way to 

measure the economic efficiency of Cleve Hill Solar Park. 

Noted. 

6.3 Awareness of LCOE’s limitation as a metric is important in 

delivering an accurate analysis and performing due diligence 

when making decisions that have widespread economic, social, 
and environmental impacts in the long run. The nature of the 

proposed project (large scale solar PV, co-located with battery 
storage) and connected to the transmission grid calls for using 

additional metrics and methodologies to get a more nuanced 

picture of the economic efficiency of the project over the longer 

run. 

Noted. 

6.4 LCOE excludes important costs, such as grid integration; system 
costs; technology types; externalities (such as waste disposal and 

The Applicant has provided an analysis of LCOE (Statement of Need Table 
6.1) for different scenarios of installed capacity.  Each of these scenarios 
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pollution) (Reid and Wynn, 2015) and the daily variation in 

demand and supply, which are the real value of energy. Instead it 
uses an average of the costs and energy profiles over time (Sklar-

Chik et al., 2016). In the context of the Cleve Hill Solar Park the 

exclusion of transmission and distribution costs is a particular 
weakness given the large scale of the project and its direct 

integration to the transmission grid. 

includes the same total installed capacity therefore external costs have been 

treated as the same across each of the scenarios.  Table 6.3 of the same 
report describes the difference in LCOE between different sized installations 

at the same location, the difference in unitised integration costs at this 

location are likely to be small due to the small capacity-based charges of 

connection at Cleve Hill.  

6.5 Roth and Lambs (2004) calculated the impact of externalities in 

monetary terms, and concluded that they have a significant effect 

on the viability of the different generating technologies. They 
argued that “when externalities are considered, renewable 

electricity generation is comparable in cost to fossil fuel 
generation”, and externality costs associated with fossil fuel 

technologies are generally greater than their renewable energy 

technology counterparts (Sklar-Chik et al., 2016). Embedded 
carbon and pollution are important factors in achieving policy 

goals towards decarbonisation, while transmission and distribution 

costs are key in achieving energy security. 

Noted. 

6.6 The argument made in this report is for assessing the Cleve Hill 

Solar Park in a whole system context. A system perspective will 
include a technology portfolio (all power stations in the grid) as 

the level of analysis, not merely one type of technology (single 
power station). Only a system perspective can highlight how 

technologies impact on the costs of the overall system. However, 

these system costs are not included in the LCOE metric. Their 
omission can lead to a misleading assessment of cost. System 

costs are important, as many projects have an impact on the 
greater system and electricity grid, and thus need to be 

considered in greater detail (Sklar-Chik et al., 2016). Because of 

its size, battery storage and direct integration into the 

transmission grid Cleve Hill Solar Park is such a project. 

See response to 6.4 above. 

6.7 Sklar-Chik et al. (2016) suggest that network costs (transmission 
and distribution) can be as much as 40 per cent of total electricity 

costs, adding a significant burden to the network operators that 

See response to 6.4 above. 
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must then be recovered through tariffs or by applying a network 

cost as part of the generation project. The latter however, 
increases the actual cost when compared with the standard LCOE 

values (Sklar-Chik et al., 2016). 

6.8 Difficulties and discrepancies in using LCOE arise when comparing 
dispatchable (e.g., fossil fuel and CSP) and non-dispatchable 

(e.g., solar PV and onshore) technologies. LCOE merely accounts 
for average electricity produced, and does not take into account 

the production profiles and the market value of energy produced 

by the different technologies. 

See response to 6.4 above. 

6.9 Furthermore, power (the rate at which energy is produced) and 

the actual energy provided are two different yet interrelated 

terms, and the LCOE does not differentiate between them. 
Comparing a solar PV farm of 100 MW with a 100 MW pulverised 

fuel plant purely on a cost basis gives a skewed and incomplete 

representation of the actual system (Sklar-Chik et al., 2016). 

See response to 6.4 above. 

6.10 Another significantly limiting element of the analysis in the 

Statement of Need is the exclusion of an assessment of the 
storage element of the project. It is dismissed with the statement 

that: “Although [the storage element] is desirable and provides 
added benefits to the project” is has not been included in the 

LCOE analysis in the Statement of Need. However, given the large 

scale of the generation capacity the battery storage is an integral 
part of its feasibility and shouldn’t be treated as separate. Metrics 

for its measurement do exist and are discussed below. The cost of 
the energy delivered by storage needs to take into account the 

solar panels for producing the surplus energy (Lai and McCulloch, 

2016). 

The Applicant submitted in ISH1 that the project is economically viable as 

either stand-alone solar, or combined solar-plus-storage, therefore that the 
battery is not an integral part of its viability.  The Applicant therefore does 

not agree that LCOS or LCOD analysis bring necessary detail to this 

submission. 

6.11 Lai and McCulloch (2016) argue that although the capital cost of 

storage is an important and frequently reported method of 
evaluating battery cost, the most important metric is the levelized 

cost of electricity and the value that should be minimized, rather 

than minimizing capital cost. Intermittent renewables face two 

See response to 6.10 above. 
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main challenges in the context of the Levelised Cost of Storage 

(LCOS) metric: storage levelized cost estimations are arbitrary, 
since the application case can vary widely; and storage levelised 

cost estimations are incomplete, since they do not cover the 

required business models and its characteristics for storage. 

6.12 Furthermore, LCOS usually involves an optimistic estimation and 

in practice, the storage system will not be used to 100% of its 
capacity. In the case of PV integration, the energy stored in the 

storage system depends on the PV system output and this is 

highly arbitrary as it depends on the nature of solar irradiance. 
Therefore, the LCOS will be different in real-life situation and 

expected to be higher. The values provided by Lazard can be used 
as a comparison for different storage technologies and 

applications, but are not useful for system resource planning and 

decision making (Lai and McCulloch, 2016). 

See response to 6.10 above. 

6.13 Lai and McCulloch (2016) offer an alternative, more accurate 

calculation of LCOS known as the LCOD, which includes main 

parameters such as efficiency, lifetime and discount rate. This 
method could also be used to assess different storage 

technologies such as VRB and lithiumion battery cases. Since 
energy storage has many applications for power systems such as 

grid balancing and frequency regulation, the LCOS and LCOD will 
be significantly different due to the operating conditions of the 

ESS (Lai and McCulloch, 2016). 

See response to 6.10 above. 

6.14 Large scale solar PV is expected to reach grid parity within less 
that 5 years. However, with low prices of the Capacity Market and 

high levels of regulatory barriers large solar systems whose 

revenue stream is reliant on selling directly to the market (and are 
unable to secure a favourable power purchase agreement) will 

reach parity later than expected. 

The Applicant submitted in ISH1 that the project is economically viable as 

either stand-alone solar, or combined solar-plus-storage. 

6.15 Reaching grid parity depends on the continued reduction of the 

cost of solar PV. However, full solar system costs may not 

maintain the same pace of reductions as seen in the past five 

The Applicant submitted in ISH1 that the project is economically viable as 

either stand-alone solar, or combined solar-plus-storage. 
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years. That is because the swiftest reductions have come from 

solar modules, which now account for a smaller share of the total. 
The remaining, so-called balance of system costs, include 

inverters, installation and financing. Although they are continuing 

to fall, as the supply chain matures, these reductions may be 
more gradual from the cost reductions so far (Reid and Wynn, 

2015). 

14. 7.0 15. Relevance of the National Grid’s “Future energy scenarios” 

7.1 Large scale solar power plays a more significant role only in one 

of the 4 National Grid’s Future Energy Scenarios: Community 
Renewables, which explores achieving the 2050 decarbonisation 

target through a more decentralised energy landscape. It 

envisions electricity supply being fulfilled mostly by a combination 
of onshore wind and solar, colocated with storage. While flexibility 

is provided by small scale storage, small gas-fired plants, some 

interconnection, and hydrogen production by electrolysis. 

FES 2019 ([3]) includes 4 scenarios in which solar grows from its current 13 

GW to between 16 GW and 30 GW by 2030, and between 26 GW and 52 GW 
by 2050.  National Grid state (FES 2019, p119) that they "do not anticipate 

more rapid growth of solar until the late 2020s, when cost reductions in solar 

technology and co-location with increasingly cheaper storage will boost solar 
growth", yet still the share of national demand to be met by solar is foreseen 

to grow by approximately 50% by 2030 and beyond.  This demonstrates the 
importance of bringing forward cost effective solar projects, especially those 

which can be co-located with storage. 

7.2 The scenario anticipates that by the early to mid 2020s, the 
lowest demand on the transmission network will regularly coincide 

with periods of high solar output. Across the 4 scenarios there is a 
trend towards distribution-connected capacities (i.e. on the DNO 

network), while large scale solar connected at the transmission 

network seems to be an intermediary step in the energy 
transition, which can continue to cause issues with the grid as 

well as address demand for capacities. 

FES 2019 ([3]) models minimum demand on weekends at 0600 and 1400 to 
estimate the foot-room potentially remaining on the system at times of 

minimum demand and maximum (solar) generation.  See Table 4.2A from 
the FES 2019 accompanying datasheet [3b], and page 49 of the main 

document [3], which states: "Minimum electricity demand is generally on a 

summer’s weekend day at around 6am. In all the scenarios this remains 
relatively static, around 20 GW, out to the early 2030s. These relatively 

stable minimum underlying demands mask more complex flows across the 
network caused by embedded generation such as solar".  The Statement of 

Need paras. 5.16 - 5.21 provide an explanation of why embedded generation 

causes complex flows at the sub-system level, noting that transmission 

connected generation does not cause these lower-level complexities. 

7.3  The National Grid’s “Future Energy scenarios” (FES) offers 4 
scenarios which provide 4 distinct futures in terms of the means 

and speed of meeting (or not) important policy goals, such as 

decarbonisation and decentralisation. The FES are very useful in 

Noted. 
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illustrating the implications of different socio, economic and 

technical contexts for energy use. The FES are purposely 
speculative, as they aim to show what and how could be achieved 

if certain changes were made. 

7.4 This could also mean that certain types of technologies and 
solutions are over emphasised in some of the scenarios. This 

doesn’t necessarily means that they are ready for scaling up. The 
FES is highly responsive to rapid technological changes and can 

vary significantly from year to year. All scenarios look 30 years 

ahead and adopt a whole system approach to balancing energy 
demand and supply. The four scenarios can be interpreted in 

multiple ways. 

Noted.  However, being demand-led, the FES 2019 are a useful suite of 
documents to understand whether particular paths will be successful against 

a national policy perspective.  In particular, the FES 2019 ([3]) foresees that 
two of four scenarios (those which do not pursue rapid low-carbon 

generation deployment) miss the legally binding national decarbonisation 

targets in 2050. 

7.5 Of importance here is what conclusions we can make about the 
expected impact of large scale solar and storage plants on 

achieving decarbonisation and decentralisation. Large scale solar 
power plays a more significant role only in one of the 4 scenarios: 

Community Renewables. This scenario projects rapid 

decarbonisation of electricity in the 2020s, due to rapid growth in 
wind and solar. The falling cost of solar technology and co-

location with storage leads to significant solar growth in all 
scenarios. Even Steady Progression has more than double today’s 

solar capacity by 2050. 

FES 2019 ([3]) shows two scenarios which meet the 2050 decarbonisation 
targets, one through a decentralised pathway ("Community Renewables") 

and the other through a centralised solution ("Two Degrees").  This is most 
clearly described in the summary document "FES in 5" ([9]). Solar plays a 

part in each of these scenarios (see [3], Figure 5.1) and indeed more so than 

in the other scenarios.  This suggests that large scale solar (and storage) are 

important assets for deployment on the path towards net-Zero. 

7.6 Growth in solar capacity is most pronounced in Community 
Renewables, however this is due to strong take-up of domestic 

solar and micro storage systems. By 2030, 33GW of solar is 
forecast to have been installed. Around half of this is micro solar, 

such as rooftop installations on homes and industrial buildings. 

The Community Renewables scenario, explores how the 2050 
decarbonisation target can be achieved through a more 

decentralised energy landscape. It envisions electricity supply 
being fulfilled mostly by a combination of onshore wind and solar, 

co-located with storage. Flexibility is provided by small scale 
storage, small gas-fired plant, some interconnection, and 

hydrogen production by electrolysis. Falling costs, facilitative 

Noted.  See response to 7.5 
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government policy and consumer desire to manage their own 

electricity supply play an important part in enabling this scenario. 

7.7 With the growth in solar capacity, it will be challenging to manage 
the grid at times of peak output in summer. During these months, 

some areas with high solar generation will see electricity supply 
exceed local demand. This will lead to power being exported back 

from the distribution network onto the transmission network for 
use elsewhere in GB. This conversion in turn occurs further losses 

in the system, while the connection of a large scale solar PV 

capacity will make harder the connection of a larger number of 
more distributed capacities including smaller scale generators, 

domestic solar PV and energy community projects, which create 
and capture local benefits from energy generation (for more 

details see Chapter 7). 

Noted.  See response to 7.2 

7.8 The National Grid anticipates that by the early to mid 2020s, the 
lowest demand on the transmission network will regularly coincide 

with periods of high solar output. This will typically be around 

2pm on summer afternoons. Between 2030 and 2050, total output 
from renewables, including solar, could exceed total demand in 

GB at certain times in 2050 compliant scenarios. This excess 
supply explains the growing importance of storage colocation at 

microscale (individual households and building) across all 

scenarios because it offers flexibility closest to source) 

FES 2019 ([3]) has refreshed this viewpoint and the Applicant's response to 

7.2 and 7.5 are both relevant to this analysis. 

7.9 The Two Degrees scenario explores how the decarbonisation 

target can be achieved using larger and more centralised 
technologies. Growth in solar capacity is lower than Community 

Renewables, but still substantial. There is greater development of 

larger scale solar farms connected to the transmission network. In 
this scenario electricity supply relies on offshore wind and nuclear, 

and is based more on the transmission network. Flexibility is 
provided by interconnectors, larger scale storage and later, some 

large scale gas-fired plants fitted with Carbon Capture Use and 

Storage (CCUS) technology. 

Noted. 
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7.10 The Steady Progression scenario is more centralised and makes 

progress towards, but does not meet, the 2050 decarbonisation 
target. There is greater emphasis on large scale, rather than local 

generation, with generation dominated by nuclear power and 

offshore wind. Gas plays an important role in providing flexibility 
and gas-fired generation fitted with CCUS develops through the 

2040s. 

Noted.  See response to 7.5 

7.11 The Consumer Evolution scenario is more decentralised and 

although it makes progress towards the decarbonisation target it 

fails to achieve the 80 per cent reduction by 2050. There is a 
moderate rollout of smart charging of EVs. There are some 

improvements in energy efficiency with homes, businesses and 
communities focused and incentivised towards local generation, 

notably roof top solar, and local energy management. Electricity 

supply is focused on smaller scale renewables, with gas and 
batteries providing most of the system flexibility. Some new large 

scale nuclear power stations are built but there are also a number 
of small modular reactors. Greater emphasis on domestic and 

national energy solutions leads to lower levels of electricity 

interconnection. 

Noted.  See response to 7.5 

7.12 Across the 4 scenarios diversifying storage and energy production 

(heat, gas, thermal) is a least regret option, especially at smaller 
scale, microgeneration, behind the meter and when linked to 

other services such as EV charging and solar thermal at that 

scale. This suggest a trend across towards distribution-connected 
capacities (i.e. on the DNO network), while large scale solar 

connected at the transmission network seems to be an 
intermediary step in the energy transition, which can continue to 

cause issues with the grid as well as address demand for 

capacities. 

Noted.  See response to 7.5 

7.13 The more decentralised a system is, the more its supply and 

demand assets are linked to local networks and processes. The 
electricity supply side, has undertaken a dramatic growth in 

Noted.  See response to 7.5 and 3.23 
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smaller scale generators, such as solar, wind turbines and small 

peaking plant, which are not connected to the transmission 
network. Decentralisation in electricity generation has been driven 

by the growth in smaller scale renewable generators, such as 

solar and wind farms. These do not connect directly to the high 
voltage transmission system (like the proposed project at Cleve 

Hill), but rather to the medium voltage distribution system or the 
low voltage system (for generators connected directly to the 

consumer). 

16. 8.0 17. Issues Connecting to the transmission network 

8.1 The South East electricity system is one of the most complex 

areas of network in Europe, with several interconnections to 

continental Europe, a nuclear power station and a significant 
volume of renewable energy resources. UKPN is experiencing 

constraints on transmission networks which affect their ability to 
offer connections on the distribution system. There are several 

trials underway in different parts of the UKPN network 

experimenting how these measures could work. However, until 
these become business as usual for the DNO in balancing the grid 

and connecting large solar PV capacities with storage, the system 
can manage incorporating a greater proportion of smaller scale 

embedded generation connected to the distribution network, 
rather than large scale solar connected to the transmission 

network. 

Noted.  The Applicant proposes to connect the solar plus storage asset to the 

National Electricity Transmission System (NETS) through National Grid, the 

Electricity Transmission Owner and (separately) the Electricity System 
Operator.  Cleve Hill will not connect to UKPN's Distribution Network, 

however the Applicant notes the Power Potential project between National 
Grid ESO and UKPN, which seeks to use flexibility at the Distribution Network 

level to improve the capacity of power flows between the Transmission and 

Distribution networks and so allow more distributed capacity to connect to 

UKPN's system. 

8.2 Direct input from UKPN should be sought in assessing the 
application. Evidence of such is missing from the documents made 

available by the applicant so far. Making a connection offer is not 

the same as an endorsement of the proposed project and the 
latter should not proceed simply because a grid connection offer 

has been made and accepted. 

In applying to connect to the NETS, it is for National Grid to determine the 
impact of a proposed asset on their network and any other network users.  

On granting a connection agreement, National Grid have assessed that 

connection is possible without detriment to the rights of other users of the 

system.  
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8.3 The proposed large scale solar PV plant will be connected to the 

transmission network, which is one of the biggest weaknesses of 
the proposal. The co-location of battery storage provides a 

potential way forward for the project but also adds substantial 

level of uncertainty and complexity to it. A critical evaluation of 
the full scope of issues connecting to the transmission grid is 

lacking in the Statement of Need and in its subsequent response. 
The issue of connection to the grid is discussed in mostly positive 

terms, obscuring the complexity of the connection requirements. 

The Applicant sets out why, in its view, connection to the transmission 

network is just one of the strengths of its proposal, in Statement of Need 

[APP-253] paras. 5.16 - 5.21. 

8.4 The larger the plant the more complex the connection 
requirements (DECC, 2013). As the network becomes more 

decentralised, so power flows become more complex and 
potentially more volatile. As more or larger PV and other 

distributed generation technologies are connected, it means that 

DNOs would sooner than later have to enhance the availability of 
new connections in certain parts of the network in order to 

accommodate the power available. 

The Applicant agrees that connecting more decentralised generation assets 
increases the complexity of power flows in the Distribution Networks.  The 

Applicant notes that its proposal includes a connection to the Transmission 

Network, not the Distribution networks. 

8.5 Where larger ground-mounted solar PV (like Cleve Hill) is to be 
connected, connection in the specific area of the grid might not 

be technically possible due to e.g. the lack of capacity on the 
lines, low transformer rating ranges, or even lack of substations. 

Moreover, if connected it will block a chunk of export capacity of 
the network with one of the least efficient technologies in terms 

of load factor (see Table 1 for a comparison), preventing 

connection of renewable technologies with much higher load 

factors. 

The Applicant has entered into a grid connection agreement with National 
Grid, which demonstrates that connection to this specific area of the grid, 

and for the proposed specific technology, is technically possible without 
challenging National Grid's statutory limits and conditions of operation.  The 

Environmental Statement Chapter 4 describes the lack of suitability of any 
other generation technology for use of the grid connection capacity at Cleve 

Hill which the Applicant proposes to connect through, and therefore the 

Applicant does not agree with the statement made here on behalf of GREAT. 

8.6 Given the local grid constraints, a simple and efficient way of 

maximizing the contribution of new renewable capacity toward 
the decarbonisation goals of the UK energy system is to connect a 

more efficient load such as onshore or offshore wind, and/or 
connect a higher number of smaller distributed generators such as 

domestic solar PV, commercial and public solar PV. The 
connection of large scale solar PV will also preclude the 

In light of responses given to 8.1, 8.2, 8.3 and 8.4, the Applicant fails to see 

the logic link between connecting a large-scale solar PV at NETS level in 
North Kent and impacting the potential for local community energy projects 

to bring forward projects at the distribution level. 
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development of local energy community projects, involving solar 

PV, wind or bioenergy, who are facing even higher barriers to 
entry since the removal of FiTs earlier in the year. Local smaller 

scale generators and community energy groups create more 

social, economic and environmental value from energy generation 
and help retain it in the local area, through providing free energy 

directly to fuel poor customers and building capacity for self-
generation, an explicit ambition in the region. Furthermore, the 

creation and retention of value locally for “prosperous 
communities” is a specific priority of the UK’s Industrial Strategy 

(HM Government, 2017). 

8.7 As experience in other countries has shown, grid connection 
constraints are among the most significant non-economic barriers 

for large scale deployment of PV. The National Grid and DNOs are 

recognising that already network capacity is starting to impede PV 
connections in certain parts of England. This is contributing to a 

rising trend for grid connection costs, especially for larger ground-
mounted projects. With the very quick lead time for PV projects 

DNOs need to be responsive to demands to execute large 

numbers of grid connection applications. 

Noted.  See response to 8.1 

8.8 When connection capacity is scarce (both in terms of DNO ability 

to serve all applications and investment needs in the network) 
and projects that have been granted connection don’t complete 

for several months, this may add additional delay and uncertainty 

to a supply chain in transition, already operating with high levels 
of uncertainty. By the time of the next RIIO (Ofgem’s 

performance based framework for assessing revenue, incentive 
and innovation), the National Grid expects that the UK may host 

in excess of 15GW of solar, illustrating the scale of change that 

would need to take place over a 8 year period. 

Noted. 

8.9 Distributed PV represents a particular type of intermittent energy 

resource, with three characteristics that set PV generators apart 
from conventional generators. First, the installed capacity is 

spread over numerous devices scattered across a large 

Noted.  See response to 8.1 
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geographic area. Second, their power output is variable because 

of the solar cycle and clouds. Third, their power output is 
uncertain because, although the amount of sunlight reaching the 

PV array follows a regular pattern on average, chaotic 

atmospheric changes account for large deviations that are difficult 

to predict precisely. 

8.10 A whole system planning framework requires a more joined up 
approach to assessing the costs and risks (and associated 

benefits) across transmission and distribution. The Solar Industry 

argued in 2018 that the UK electricity grid faces debilitating 
congestion and that capacity constraints are delaying and driving 

up costs for unsubsidised renewables, making “high cost and non-
availability of network connections” the most significant barrier to 

new development. Connection queues are emerging in some parts 

of the network, slowing the rate of connection for some DERs. 

Managing these queues is a challenge for the DSO. 

Noted.  See response to 8.1 

8.11 There are four key system challenges for connecting solar PV to 

the grid 

 

8.12 First, there is limited spare connection capacity, with most 

capacity at suitable sites already assigned to developers, whether 

or not projects have progressed 

Noted.  See response to 8.5 

8.13 Secondly, solar can lead to voltage level increases, when 

generation is high and demand is low, and this could result in 

network assets tripping and damage to electrical equipment 

Noted.  See response to 8.5, and Statement of Need  Table 5.5 which 

describes those System Services deliverable by solar and/or storage. 

8.14 Thirdly, PV does not provide inertia, a property which affects the 

frequency control capability of the system. Low carbon generation 
replaces conventional fossil fuelled generation and the overall 

system inertia reduces because conventional plant has rotating 
mass which provides inertia to the system, whilst solar PV does 

not. As a result there is a greater impact in the balancing of 

supply and demand, requiring additional measures. This can have 

local effects as well as system-wide ones. 

Noted.  See response to 8.5, and Statement of Need Table 5.5 which 

describes those System Services deliverable by solar and/or storage. 
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8.15 Fourthly, uncontrolled renewable generation can exceed minimum 

demand and it is not currently possible to turn off most solar PV 

(DECC, 2014). 

Noted.  See response to 7.2, and Statement of Need Table 5.1 which 

describes the control and conformance required to be delivered by a 
Transmission-connected asset in support of the provision of services to the 

System Operator  

8.16 Currently, there is 103 GW of generation capacity on the system, 
73 per cent of which is transmission connected, 23 per cent 

distribution connected and 5 per cent microgeneration. As the 
generation mix evolves, the transmission system needs to be kept 

balanced, including keeping voltage and frequency stable 

Noted. 

8.17 The local DNO: UKPN is experiencing constraints on transmission 
networks which affect their ability to offer connections on the 

distribution system. They are looking for a better, more 

sophisticated approach to funding and allocating capacity from a 
whole system perspective, and aiming to determine what the 

output measures are that represent whole system efficiency. 
These include measures such as whole system capacity and 

balancing services and flexibility capacity. 

Noted.  See response to 8.1 

8.18 Network constraints are also due to an outdated connection 
application system offering a first come-first-served allocation of 

existing capacity to developers. This creates a right (and possibly 
an expectation) on the part of developers that they can connect 

the project, when assessment for connection should be based on 

multiple criteria, including no/least regret options for the energy 
system and consumers. Put simply, the project should not 

proceed simply because a grid connection offer has been made 

and accepted. 

Noted.  The Applicant sets out in the Statement of Need why it believes the 
proposed development supports decarbonisation, security of supply and 

affordability for GB consumers.  It is for these reasons that the Applicant 
believes the project should be granted approval to proceed.  Clearly, receipt 

of a Grid Connection Offer is an essential pre-requisite to that step. 

8.19 The South East electricity system is one of the most complex 

areas of network in Europe, with several interconnections to 
continental Europe, a nuclear power station and a significant 

volume of renewable energy resources. The network supplies 
electricity over an area of approximately 8,200km2, incorporating 

all of Kent, East Sussex, and much of West Sussex and Surrey. 

Noted. 
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8.20 The continuing evolution to a decentralised generation landscape 

and incentives to deliver clean energy onto the system have 
strained an already heavily loaded part of the system. Just in this 

area over 1.8GW of embedded generation and 3.6GW of 

transmission connected generation exists (2GW of HVDC 
interconnector contracted and coming online in the next 3- 4 

years). 

Noted. 

8.21 The principles underpinning the vision for demand flexibility in the 

UK are set out in the 2017 Smart Systems and Flexibility Plan 

(BEIS and Ofgem, 2017), which in turn is based on a report that 
shows a system using demand side response (DSR) and 

distributed storage to provide flexibility would be between 
£17billion and £40billion cheaper over the period to 2050 

compared to a system that relies on enhancing flexibility through 

interconnectors and pumped hydro storage (Carbon Trust & 
Imperial College, 2016). So flexibility, through interconnectors, 

when they do come online, will be a more expensive option 
compared with no regret options involving DSR and distributed 

storage (unlike the kind of storage proposed at Cleve Hill Solar 

Park). 

Noted. 

8.22 The capacity strain on the network is forcing both National Grid 

and UKPN to adopt a whole system approach to manage and 
optimise network capacity. However, this will also be a gradual 

process with a lot of uncertainty, and innovations required, such 

as new models for granularity of data exchanges between the 

two. 

Noted. 

8.23 UKPN is collaborating with National Grid to realise additional 

generation capacity in the highly utilised South East network, 
where Cleve Hill Solar Park is to be located. The Power Potential 

project which started in January 2017 aims to help UKPN to make 
the best use of existing and new DER (including wind and solar) 

resources in its network, while aiding the manage the operational 
challenges of the intermittent generation of renewables. The 

Noted. 
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programme will create a reactive power market in the South East, 

which could deliver over 3.7GW of additional generation capacity 

in the area by 2050, 30 years from now (UKPN, 2017). 

8.24 It has been noted by UKPN and the National Grid that investment 

in distribution assets rather than transmission assets makes more 
sense in the interim. For example, a lower cost option such as a 

distribution network asset or battery storage could be used in 
place of a transmission asset in the long term, or to manage costs 

while the need for a transmission line becomes more certain. 

Noted.  The proposed project requires no new transmission lines to be 

developed, however the development of a large solar plus storage facility in 
the Cleve Hill area does have the potential to offer services to National Grid 

which may be useful in "constraint management" (as described in Statement 

of Need Table 5.5 and para 5.63 and the response to 5.16 above. 

8.25 More active management of distribution networks may also be an 
efficient way to manage local issues. Increase of ‘embedded’ 

generation can have advantages for both the transmission and 

distribution networks. It can increase distribution network load 
factors and reduce overall system losses. It could also enable 

implementation of several innovations in network management, 
e.g. Active Voltage Control, Intelligent Network Switching, Phase 

shift transformers, Advanced Fault Current limiters 

Noted.  The Applicant agrees that development on both local distribution and 
national transmission levels will be important for the future operation of the 

GB electricity system. 

8.26 There are several trials underway in different parts of the UKPN 
network experimenting how these measures could work. 

However, until these become business as usual for the DNO in 
balancing the grid and connecting large solar PV capacities with 

storage, the system can manage incorporating a greater 

proportion of smaller scale embedded generation connected to 
the distribution network (Ofgem, 2018a). This approach is in line 

with Ofgem’s priorities of 1) Making best use of existing networks; 
2) Minimising costs of network expansion; 3) Facilitating effective 

energy markets to deliver for consumers; and 4) Achieving whole 

system efficiencies across energy sectors and vectors (Ofgem, 

2019). 

Noted. 

8.27 In order to assess if, when and how UKPN can connect the 
proposed capacity at Cleve Hill direct input from UKPN needs to 

be provided. Although the applicant stated that the DNO was in 

favour of the application there are specifics about the connection 

Noted.  The Applicant has followed due procedure in applying for connection 
capacity to the National Electricity Transmission System, a process developed 

and stewarded by National Grid, who are the expert knowledge in 

transmission connections and operation in the UK and as such are best 
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missing which will make it clearer what the associated costs and 

benefits might be. 

placed to appraise all connection applications and seek input from relevant 

DNO as and when required. The Applicant has also consulted with UPKN. 

UPKN does not object to the Application. 
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