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Question 2: 

What are the expected heat vs power outputs for geothermal 
projects in the UK?  

In 2015 Arup undertook an Investment Options Appraisal for C&IoS LEP to 
inform an ERDF call for proposals and investment decisions. 1 

The assumptions used in Arup’s economic modelling for outputs were 
sought from industry experts, and for each CHP system the heat output was 
2.5x the electrical output. 

Will geothermal projects be developed on a power-led basis? 

Renewable electricity generation in Cornwall currently relates to 
approximately a third of electricity demand. Although some is curtailed or 
exported, Cornwall has ambitions of increasing the utilisation of distributed 
generation on site and across sectors. C&IoS LEP and Cornwall Council 
support the increase of renewable energy generation, and specifically the 
geothermal sector. 

Due to the underlying geology of the region, Cornwall is best placed to 
exploit the UK’s deep-geothermal resource.  

The 2013 Deep Geothermal Review Study Final Report undertaken by 
Atkins 2 commissioned by DECC, suggests the current potential, 
approximately 100MW of electricity, where colocated with adequate demand 
for heat. The 2012 Deep Geothermal Potential in Great Britain and Northern 
Ireland undertaken by SKM3 concluded that Cornwall’s generating capacity 
could be as much as 4GW of electricity and as a bi-product 13GW of heat 
that can be used in local homes, businesses and public buildings.  

This resource could provide a number of economic, social and 
environmental benefits to communities enabled by Cornwall’s wider 
ambitions for its energy future: 

• The 100MW of potential geothermal resource suggested by Atkins
(2013) could provide electricity for more than half of Cornish homes
and the 4GW suggested by SKM (2012) would exceed Cornwall’s total
energy demand.

1 Cornwall and the Isles of Scilly Local Enterprise Partnership Deep Geothermal Investment Options 
Appraisal, Arup 2015, available at http://www.erdfconvergence.org.uk/_userfiles/files/Report-
Investment_Strategy_Issue4_2015-09-17.pdf  
2  Deep Geothermal Review Study Final Report, Department of Energy & Climate Change (DECC) October 
2013 
3 REA Deep Geothermal Potential in Great Britain and Northern Ireland, SKM 2012 available at 
https://www.r-e-a.net/ 

http://www.erdfconvergence.org.uk/_userfiles/files/Report-Investment_Strategy_Issue4_2015-09-17.pdf
http://www.erdfconvergence.org.uk/_userfiles/files/Report-Investment_Strategy_Issue4_2015-09-17.pdf
https://www.r-e-a.net/
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• Geothermal has a small footprint on the landscape. Cornwall’s 
installed capacity is circa 700MW (mostly wind and solar). There is a 
limit to the number of sites suitable for each technology. 

• The GHG savings on the energy generation of 100MW electrical and 
200MW heat from geothermal is equivalent to c.18% of Cornwall’s 
emissions. 

• Based on a study by the Geothermal Energy Association 100MW will 
involve 1,400-1,700 jobs: high quality, long term, full time jobs. 

In Cornwall there are two CHP projects (power-led) with planning 
permission both of which are currently in the ERDF application process. If 
successful, they hope to commence next year, demonstrate the technology 
and prove the resource. The ERDF has been made available following 
recommendations from a number of reports:  

 ‘Cornwall Council could establish a drilling fund to enable at least two deep 
wells to be drilled and tested in Cornwall.’ Arup 2012 4 

‘Support measures should be focused on two primary objectives, firstly 
reducing the risks involved to get to the first successful production well and 
secondly allowing projects that have proven the resource to develop 
commercial power and heat projects.’ SKM 2012 

‘If Government determine that they wish to provide further support to the 
industry, a full scale power generation demonstrator project is considered 
currently to be a sensible future step if investment needs to be attracted.’ 
Atkins 2013 

These projects are power-led due to low or no heat loads in locations 
suitable for the first demonstration sites. Heat users would come in later to 
take advantage of the available heat.  

What difference do these factors make to project capital, operating 
and financing costs and technical parameters? 

Initial focus on power generation keeps the capital costs down and provides 
a guaranteed revenue stream from day one of completion.  

Density of heat demand is low in Cornwall, and specifically around the 
geothermal sites with planning permission and hoping to commence next 
year. The facilitation of a year round heat demand and/or the required heat 
network infrastructure will likely take several years to build out and 
complete. Therefore the delivery of heat will significantly impact on costs.  

                                                 
4 Cornwall Council Cornwall Geothermal Options Report, Arup 2012 available at 
http://www.erdfconvergence.org.uk/_userfiles/files/GrowthProgramme/ARUP_Cornwall_Geothermal_
Options_Report_ISSUE_2_ALL.pdf  

http://www.erdfconvergence.org.uk/_userfiles/files/GrowthProgramme/ARUP_Cornwall_Geothermal_Options_Report_ISSUE_2_ALL.pdf
http://www.erdfconvergence.org.uk/_userfiles/files/GrowthProgramme/ARUP_Cornwall_Geothermal_Options_Report_ISSUE_2_ALL.pdf
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Question 5: What factors do you think Government should take into 
account in considering the interaction between the CFD scheme and 
support for decarbonisation of heat?  

1. Realistic and achievable utilisation of the available heat  

In locations such as Cornwall a high level of heat utilisation is unrealistic 
and not likely to be a cost effective solution. 

In 2016, Buro Happold undertook a Strategic Heat Opportunities Study 5 for 
Cornwall Council, funded and overseen by the BEIS Heat Network Delivery 
Unit, which concluded that Geothermal CHP has a significant amount of 
available heat after electricity production. Stating that ‘…for example a two 
well deep geothermal CHP system would be expected to generate 
approximately 120GWh of heat per year. This is over twice the total heat 
demand of Cornwall’s largest town of Truro. A very significant amount of 
district heating pipework would need to be installed to make use of the 
generated heat, which in turn will affect the overall cost of heat.’ (Buro 
Happold 2015) 

2. Scale and timing of facilitating a significant level of heat 
demand 

The HNDU funded study undertaking by Buro Happold for Cornwall states: 

‘Only one combined cluster of three towns is considered of sufficient scale 
for deep geothermal CHP heat supply (close to one of the sites with 
planning permission). The clusters could be joined over time to create one 
large district heating network of approximately 40,000 MWh/year heat 
demand along a 15km network.’  

40,000 MWh/year is still only a third of the heat expected from a two well 
system. 

3. Cost of heat networks and retrofitting homes 

The HNDU funded study undertaking by Buro Happold for Cornwall 
references:  

‘Weighing against the development of rural heat networks are the costs 
associated with network development. These costs are higher than typical 
urban schemes as the property density, and therefore heat density, is 
typically less. Therefore, pipe lengths and costs are greater, despite some 
savings in remedial works associated with laying pipes in congested urban 
areas.’ 

‘The building stock is also typically older than in urban areas, requiring 
typically higher temperature heating supply than new build developments. 

                                                 
5  Cornwall Strategic Heat Opportunities Study  Urban and Rural Heat Demand Mapping and  
 Heat Distribution Infrastructure Opportunity Mapping, Buro Happold 2016. Available from Cornwall 
Council 
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Though not a direct constraint, many low carbon heat sources are most 
efficient at low supply temperatures, which could require significant retrofit 
of old building stock to retain current levels of comfort. Additional retrofit is 
also required if buildings are not currently on wet central heating systems 
(e.g. radiators), a more prevalent characteristic in rural areas as a result of 
the reduced gas network.’ 

4. Other ways of promoting the use of low carbon heat 

Dis-incentivising electricity generation will not necessarily encourage heat 
production (notably in rural locations where networks are currently very 
challenging and costly).  

BEIS HNDU team have for a number of years now been supporting the 
utilisation of low carbon heat and delivery via networks. The complexity is 
evidenced in the lack of progress and ongoing need for support and funding. 

Many of the local economic, social and environmental benefits of 
geothermal CHP come from heat utilisation so local authorities have a role 
to play in supporting this.  

Cornwall Council is encouraging the use of low carbon heat: 

• The Council has accessed HNDU funding three times and is currently 
working with the Coal Authority on another application. The Council will 
likely undertake further studies to develop the findings from the 2016 
Strategic Heat Opportunities Study funded and overseen by the BEIS 
Heat Network Delivery Unit and undertaken by Buro Happold. 

• Following the approval of the Cornwall Devolution Deal and commitment 
to: 

- The Government will continue to work with Cornwall Council to 
assess the potential support mechanisms for deep geothermal, 
should the resource be proven via locally driven investment. This 
would include the potential role that deep geothermal could play 
in supplying renewable heat to low carbon heat Enterprise Zones, 
subject to further zones being announced. 

- Government and Cornwall Council agree to work together to 
develop a series of pilot projects that could support the roll out of 
community energy and be replicable nationally. Areas of focus will 
include investigating how local and neighbourhood plans can 
support local ownership models, looking into off-gas grid 
community energy solutions and also assessing the possibilities 
for a community heat pilot.  

The Council are now developing a proposal for a community heat pilot and a 
site specific study of the opportunities for heat use around the geothermal 
site(s). 
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Buro Happold considered opportunities for low carbon heat enterprise zones 
linked to geothermal: 

‘Opportunities for a new low carbon heat enterprise zone exist outside of 
the four clusters considered in this study and were considered in terms of 
scale, land use and value chains.’ 

‘One area identified of particular interest is the area to the north of St 
Austell for its high geothermal potential with nearby Eden Project 
considering the construction of a geothermal CHP plant. It also has good rail 
and road links, no major environmental constraints and includes a proposed 
eco-community at West Carclaze, which could provide a heat demand in 
excess of 10,000MWh/year, aiding the viability of a prospective geothermal 
plant.’ 

Arup’s 2015 study concluded: 

‘A number of potential industries have suitable energy demands, but ones 
that should be targeted in the development of low carbon enterprise zones 
were laundries, data centres, breweries, and green-house agriculture. It 
may be necessary for C&IoS, and or the Council, to invest in additional 
infrastructure related to heat zones because private investors in the deep 
geothermal CHP will be deterred by the risk of not securing heat sales.’ 

5. Utilisation of electricity across heat and transport sectors  

Grid constraints in Cornwall mean a proportion of renewable energy 
generation is curtailed or exported out of Cornwall. To facilitate an increase 
in renewables, smart solutions need to be found. A number of projects 
funded with ERDF will commence early next year looking to assist with a 
more controllable local energy market. 

Cornwall has a growing EV infrastructure and market. It has a low density 
heat demand and almost half of homes in Cornwall do not have access to 
mains gas. Demand for electricity across the heat and transport sectors in 
Cornwall will likely increase, due to electrification or Hydrogen production. 

Encraft and the Birmingham Centre for Energy Storage have just been 
commissioned by Cornwall Council to undertake an Energy System and 
Storage Masterplan. This will identify opportune sites to demonstrate smart 
energy storage solutions and greater utilisation of renewable electricity 
generation on site and across the transport and heat sectors. 

6. Grid constraints and the cost of connection and/or energy 
storage 

Grid constraints in Cornwall currently mean connection costs are significant 
and alternative connection offers could result in projects not being able to 
export power to the grid 24/7 but store the power or use on site via a 
private wire / micro grid arrangement.  
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7. Valuing the characteristics of geothermal electricity (baseload 
and flexible) 

Unlike most other renewable energy, geothermal provides an efficient 
constant base load power; it is permanently available, independent of 
seasonal and weather related conditions. However, they can be designed to 
be dispatchable, capable of responding quickly to system operators’ needs. 
With growing concerns around balancing supply with demand and grid 
capacity, geothermal will form part Cornwall vision for a fully integrated 
smart energy system. 

8. The CfD bidding process 

With a long lead in time (3-5 years) and unknown outputs, the timing of the 
CfD process makes it very difficult for geothermal developers to confidently 
bid.  

Given the evidence and rationale that CHP projects will be developed on a 
power led basis alongside the unlikely success of bidding against offshore 
wind, a technology much further developed than geothermal, Cornwall 
Council would suggest the following options for further consideration by 
BEIS: 

I. Consider a geothermal minima for a limited time period. 

The facilitation of a realistically achievable heat demand will take a number 
of years even with continued HNDU assistance and significant support from 
the local authority.  A geothermal minima would mean that once a cost 
effective use for the heat has been enabled CfD’s could be reduced and 
supported with the RHI.  

This is supported by the Atkins 2013 commissioned by DECC. ‘In addition, 
the strike price for geothermal energy should be fixed at a rate for sufficient 
time to make such schemes attractive to investors, particularly large 
financial institutions looking to make long term investments.’  

II. Consider a minima for the first demonstration site(s)  

Evidence suggests demonstration sites are required to prove the resource, 
unlock the industry and for costs to come down (Atkins 2013, Arup 2012, 
SKM 2012).  

‘If Government is to actively pursue a deep geothermal energy programme, 
efforts should concentrate on proving reserves and developing a power 
generation demonstrator project. This will need to be supported by an 
appropriate level of financial support certainty to encourage investment 
over the long term to develop projects.’ Atkins 2013. 

State aid regulations are clearly in line with supporting demonstration 
projects.  

 



Response to the geothermal aspects of the BEIS Call for Evidence 
Cornwall Council and the C&IoS Local Enterprise Partnership 8 
19 December 2016 

‘Aid may be granted without a competitive bidding process as described in 
paragraph (126) to installations with an installed electricity capacity of less 
than 1 MW, or demonstration projects, except for electricity from wind 
energy, for installations with an installed electricity capacity of up to 
6 MW or 6 generation units.’ 

III. Consider removing offshore wind from Pot 2. 

If understood correctly the DECC Electricity Generation Costs 2016 report 
suggest the LCOE of offshore wind in Round 2, commissioning in 2016, is 
very close to that of large scale solar and less than onshore wind < 1.5MW. 
The estimated LCOE of offshore wind in Round 2 is also less than the strike 
prices secured in Round 1 for large scale onshore wind and some large scale 
solar. 

Although the LCOE is not the strike price it does evidence a suggestion that 
offshore wind is now in a position to compete within Pot 1. 

Analysis from Norton Rose Fulbright suggests that the AR2 auction is likely 
to be dominated by offshore wind, with over 9,000MW of projects already 
consented but without contracts. Prices, thought to be under £100/MWh are 
unachievable for geothermal power. 

IV. Create an additional pot for innovative technologies at demonstration 
stage (marine and geothermal) to maintain an element of 
competition. 

They are a number of reasons for this in line with state aid legislation. 

‘The bidding process can be limited to specific technologies where a process 
open to all generators would lead to a suboptimal result which cannot be 
addressed in the process design in view of, in particular: 

a) the longer-term potential of a given new and innovative 
technology; or 

b) the need to achieve diversification; or 

c) network constraints and grid stability; or 

d) system (integration) costs; ‘ 

In the Atkins report for DECC it was suggested there is a longer-term 
potential for geothermal:  

‘If uncertainties can be reduced, resources become proven reserves, capital 
costs reduce with scale, and experience and/or subsidy levels are altered 
such that expected rates of return based upon power generation alone 
become acceptable to investors, then more of the potential resource can be 
exploited and realised.‘ 
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9. Cumulation of State aid 

Geothermal projects are still at an early stage and require grant funding. 
They are high risk and evidence supports the need for demonstration 
projects to unlock the potential of the technology in the UK.  

Unless CfD’s and RHI provide a subsidy reflective of the levelised cost of 
realistically deliverable heat and electricity,  that encourages heat 
facilitation, projects will be unable to refinance and repay the grant, access 
operational subsidies and grow the project.  

Clarity around methods of repaying state aid is necessary to avoid 
cumulation of aid whilst encouraging the use of heat and the move to 
commerciality. 

 

 

 

Prepared by: 

Caroline Carroll 

Geothermal Policy Officer and C&IoS LEP Energy Lead 

Economic Growth and Development 

29 December 2016 
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