
 
 

Assessing the balance of risks associated with coal plant closure Page 1 
 

Final 3rd February 2015 

Assessing the balance of risks associated with coal plant closure  

Paper prepared for the European Climate Foundation 

Simon Skillings1, Phil Baker2 and Alan Smart3 

Executive Summary 

Government must seek to simultaneously deliver energy policy objectives relating to cost, 

environment and security of supply in an uncertain future. This involves identifying risks that 

might threaten policy delivery, assessing the likelihood and impact of these risks and, where 

necessary, implementing measures to reduce the chance of unacceptable outcomes.  

One important policy question that an incoming Government will need to consider after the 

forthcoming election relates to the future of coal-fired power stations in the UK. The 

Industrial Emissions Directive has established a clear regulatory timeline for owners of these 

power stations. Either they decide over the next few years to invest to meet tighter 

emissions limits on the basis that they will achieve a payback during the 2020s, or accept 

that they must close by 2023. Existing Government policy involves retaining the option for 

coal plant to continue operating throughout the 2020s. This is despite the fact that 

Government energy projections continue to forecast that all coal capacity will close by the 

mid-2020s4 and the Committee for Climate Change, amongst others, have warned that on-

going operation beyond this point could threaten the ability of the UK to decarbonise the 

power system in line with statutory carbon budgets.  

The key to maintaining existing levels of system security is to ensure that there is no delay 

between closure of coal capacity and the commissioning of replacement capacity (including 

demand response). However, Government policy results in uncertainty over when this 

replacement plant will be required. This does not only affect system security since 

uncertainty over the market need for new power plant, coupled with the reduction in 

lifetime generation associated with later commissioning, will increase their costs and this 

will ultimately feed through to consumer prices. Nevertheless, the current lack of a clear 
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coal closure policy is justified on the basis that removing the option for coal plant to 

generate beyond 2023 will threaten security of supply. 

This paper tests the assertion that the benefits to security of supply of retaining the coal 

option throughout the 2020s, justifies the increased risk to delivery of decarbonisation 

objectives. An extreme coal closure scenario is constructed in which all capacity closes 

several years earlier than currently envisaged by Government projections. Moreover, it is 

assumed that coal power stations only provide 2 years notice of closure and this creates 

capacity deficits that cannot initially be recovered as a result of the capacity mechanism 

attracting replacement new build generation. This scenario involves: 

 New policy measures: The application of an emissions performance standard that 

prevents continued operation of existing coal plant beyond 2023 along with 

adjustments to capacity market rules that preclude coal plant from participating in 

future auctions,  

 Adverse market conditions: Low gas prices relative to coal and retention (or 

escalation) of the carbon price support mechanism. 

The analysis demonstrates that even in this extreme situation the likely response by market 

actors, and the tools available to National Grid as System Operator, give rise to replacement 

capacity that is vastly greater than the deficits created and will comfortably secure the 

system until such time as replacement capacity is commissioned. The comparison of the 

deficit with the short term potential for replacement capacity is illustrated in the following 

chart: 
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This analysis demonstrates that the electricity system is extremely robust even to significant 

and unexpected reductions in capacity and such extreme circumstances can be managed 

without any loss of supply for consumers. Any additional risk to security of supply of early 

coal plant closure is, therefore, negligible and does not justify the material threat to 

decarbonisation objectives associated with retaining the option for coal plant to generate 

throughout the 2020s.  

Apart from the benefits associated with decarbonisation, the policy package considered in 

this paper is designed to reduce market risks for new entrant capacity and prevent coal 

plant from receiving windfall profits before closure. Additional policy levers, such as direct 

contracts with National Grid or adjustment to notice of closure regulations, would allow 

Government to create a more managed glide-path for coal plant closure. The key 

requirement to align the timing of capacity closure with the commissioning of replacement 

plant can be delivered in part through policy changes that provide clarity over the future 

lifetime of existing coal plant. However, mechanisms to ensure the timely addition of 

replacement capacity are equally important. The current capacity mechanism does not 

appear effective in this regard and has attracted only one new large power station in the 

first capacity auction. Moreover, it appears to have procured more capacity than is required 

to deliver the statutory reliability standard and is providing unnecessary payments to 

existing capacity. The Government should review the current capacity mechanism design 

and consider whether a targeted approach to incentivise the commissioning of replacement 

capacity is more appropriate. 
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Context 

Energy policy has remained at the heart of the political debate over the past year – mainly 

as a result of concerns that the market is not working in the interests of consumers. This 

focus is likely to continue in the run-up to the general election in May. However, whilst 

political parties will be seeking to differentiate themselves on key issues of public interest, it 

is important to remember the considerable degree of political consensus that surrounds the 

nature of the energy policy challenge. 

Energy policy aims to deliver a number of inter-related objectives on an on-going basis. 

These objectives are often described in terms of a ‘trilemma’ involving security of supply, 

environmental protection and affordability. As events unfold, the policy framework might 

comfortably deliver all these objectives whilst at other times they become particularly 

challenging. At certain ‘crunch’ times, delivery of all the objectives might become so difficult 

that policy-makers judge that it is not possible to deliver all of them simultaneously. In such 

circumstances, one or more of the policy objectives is likely to be diluted – generally, the 

one with least immediate impact on the electorate. The challenge for policy-makers is to 

ensure that such situations do not arise since this would constitute policy failure.  

Energy policy is, therefore, an exercise in managing future uncertainty, ideally involving an 

evidence-based assessment of the likelihood and impact of key outcomes. Where outcomes 

are deemed unacceptable for society, policy actions should be taken to reduce the risk that 

they will happen. Unfortunately, this idealised approach can be difficult to achieve. The 

future is unknown and it is possible to imagine a plausible scenario that can give rise to 

virtually any outcome. If an outcome is considered to be particularly damaging then 

Governments may seek to close off every plausible scenario that leads to it happening – 

regardless of an objective assessment of the likelihood or the effect on delivery of other 

policy objectives. 

Security of energy supplies is often viewed in this way. It tends to be characterised as a 

binary situation of success or failure: either ‘the lights stay on’ or the entire country is 

plunged into darkness, chaos and economic ruin. Energy Ministers have traditionally 

accepted that their first duty must be to prevent security of supply from being 

compromised. Unless Government adopts a rigorous and risk-based approach in discharging 

this duty then there is a danger that the policy process will be vulnerable to alarmist and 

unfounded media coverage and to lobbyists, who construct scenarios that align their own 

particular objective with the security of supply imperative.  

One policy issue that has received considerable attention over recent years involves the 

future of coal-fired power plant in the UK. On the one hand, there is the view that European 

combustion plant emissions legislation (the Industrial Emissions Directive - IED) will trigger 

the closure of significant amounts of coal plant and that this step-change in capacity will 
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lead to security of supply problems. Indeed, there are regular features in the press 

suggesting that ‘the lights will go out’ at some point over the next few winters, often 

referring to enforced coal plant closures. However, there is also the contrary view that the 

fear of security of supply problems has inspired the Government to skew the electricity 

market design to prolong the life of coal plant5 and this presents a material threat to the 

carbon reduction targets embodied in the 4th carbon budget as well as unnecessarily 

increasing costs to consumers.  

There has already been one wave of coal plant closures triggered by the Large Combustion 

Plants Directive (LCPD). Those plants that remain open must decide whether to make the 

investments that achieve compliance with the IED. If such investments are made then the 

plant can operate without restriction from environmental regulation. If they are not made 

then the plant must close by 2023 and operate within a ‘restricted running hours’ regime 

out to this point. This decision must be made by 2016. However, there is the option to 

effectively defer this decision by a few years by operating within an agreed national 

emissions envelop (Transitional National Plan), although if the decision is taken not to invest 

at this point then the plant must close by 2020. In effect, a decision to invest to comply with 

the IED needs to be justified on the basis of the value associated with increased generation 

after 2020. 

Various studies have been conducted exploring the likely future of coal in the UK and how 

coal plant owners might respond to this investment choice. The analysis published by 

Government continues to show that all coal plant will have retired by the middle of the next 

decade6. Other studies, such as the recent analysis undertaken by Imperial College on behalf 

of WWF7, suggest that a significant volume of coal plant could well remain open throughout 

the 2020s and, if this is the case, it will be extremely difficult to meet carbon reduction 

targets. Nobody knows which of these situations will arise. Indeed, it is possible that 

commodity prices could turn against coal, forcing it from the system even more quickly than 

current Government forecasts suggest.  

This uncertainty over the future of coal plant creates additional risks (and costs) for 

investors in other forms of generation, such as those considering building new combined 

cycle gas turbines (CCGTs). Broadly the same amount of replacement power station capacity 

will be required, regardless of when the coal plant closes8. Uncertainty over the timing and 

extent of the need for replacement plant, and the reduction in lifetime generation 

                                                           
5
 Restricting emissions performance standards to new plant only, capping the carbon floor price, allowing large 

combustion plant to apply for 3 year capacity contracts. 
6
 DECC, 2014, Updated energy reference case 

7
   Could retaining old coal lead to a policy own goal? Imperial College London/World Wildlife Fund, October 

2014.  See https://workspace.imperial.ac.uk/icept/Public/ICEPT%20WWF%20Coal%20Report.pdf 
8
 It should not be identical since the potential for increased demand response will offset the requirement for 

new generation capacity. 
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associated with later commissioning, would increase investment risks and costs for this 

plant that would ultimately feed through to consumer prices. The Government has the 

opportunity to remove this uncertainty through direct regulation of coal plant but, despite 

their own forecasts suggesting it is not required beyond the mid-2020’s, ministers continue 

to argue the importance of retaining the ‘coal option’ beyond this time in order to ensure 

that security of supply is retained. In effect, Government policy is saying that the increased 

risk to security of supply created by mandating coal plant closure must be avoided, even if 

this increases costs to consumers or makes it difficult to achieve decarbonisation targets. 

This paper considers the policy to retain the coal option by assessing the balance of risks 

associated with early coal plant closure. It does not seek to create and quantify yet more 

scenarios claiming to ‘prove’ what will, or will not, happen. Instead, a plausible maximum 

rate of coal plant closure is identified and it is presumed that the rate of closure occurs too 

quickly for the market to respond with replacement new build capacity. The paper then 

explains how key system actors would respond to this ‘worst case’ and the extent to which 

the capacity deficits created can be managed without any impact on energy consumers and 

society as a whole.  

Future energy scenarios 

There are a wide range of published scenarios that analyse the future electricity system 

capacity mix in the period out to 2030 and beyond as illustrated in the following chart:  
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The Future Energy Scenarios (FES) package produced by National Grid has assumed a central 

role in informing electricity system planning and other policy decisions. These show coal 

capacity falling to around 5GW by 2023 and then reducing further in 2030. Other scenarios, 

including latest Government energy projections, suggest that all coal capacity will close by 

2023 or shortly thereafter. However, the analysis produced by Imperial College and WWF 

concludes that the circumstances could arise that enable significantly greater coal capacities 

to remain open throughout the 2020’s.  

The UK Government has adopted legally binding carbon budgets out to 2027 and the 

Committee for Climate Change has identified what this will mean for power sector 

emissions. The Imperial College and WWF analysis demonstrated that coal capacities of 

around 10GW remaining on the system throughout the 2020s would lead to CO2 emissions 

far in excess of those required to comply with carbon budgets. Indeed, even with a capacity 

of around 5GW, coal power stations would have to generate less than 50% of the time to 

comfortably remain within the emissions envelop and generation costs increase significantly 

as load factors reduce. 

After the election in 2015, the incoming Government has the opportunity to address this 

threat to power sector decarbonisation policy objectives by introducing an emissions 

performance standard (EPS) from 2023 that prohibits the operation of unabated9 coal plant. 

Moreover, it is possible to ensure that coal plant does not receive unnecessary windfall 

profits on the glide-path to closure by excluding it from future capacity payment auctions. 

Such a policy approach would stimulate investment in new and more environmentally 

friendly capacities and reduce the threat to the delivery of decarbonisation objectives. 

However, ministers have expressed concern that such a package of measures represents an 

unacceptable risk to security of supply, despite the obvious advantages with regard to other 

policy objectives. 

Annex 1 contains an analysis designed to ‘stress test’ the impact of this policy package on 

security of supply. It identifies a maximum plausible rate of coal plant closure and assumes 

this closure happens at a rate that is too quick to allow replacement plant to be built. This 

creates capacity deficits that would need to be addressed in order to maintain security of 

supply10. This represents an extremely unlikely outcome since the impact of the policy 

measures on plant economics would need to be augmented by particularly adverse market 
                                                           
9
 Where ‘unabated’ means operating without carbon capture and storage technology 

10
 The capacity market was introduced to ensure that the new Reliability Standard could be met. However, our 

worst case assumption is that coal capacity would be excluded from future capacity mechanism auctions and 
National Grid would have to assume that it remained available until notified otherwise. Given that coal plant 
owners would be likely to give 2 years notice of closure in order to avoid transmission cancellation charges, the 
loss of this plant will create a deficit that cannot be addressed by the capacity mechanism attracting new plant 
build for a further 2 years. Therefore, the deficit calculated in Annex 1 is simply the year-on-year difference in 
coal nameplate capacity minus any capacity commissioned through the capacity market to replace earlier coal 
plant closures 
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conditions. The opportunity to earn revenue in the energy market coupled with the 

requirement to reduce the costs of closure would almost certainly delay the withdrawal of 

some of this capacity. Also, it is assumed that this policy change would mean that National 

Grid would not be able to use the capacity mechanism to attract replacement new build 

capacity in time since it would not have sufficient notice of potential coal closure11. In 

reality, it is likely that National Grid would directly contract to delay the closures if these 

caused security of supply problems at a national or local level. Nevertheless, it represents a 

‘worst case’ that is useful in stress testing the impact of the policy measures and exploring 

how market actors might respond.  

The following chart illustrates the calculated closure profile and the implied deficit that 

would need to be addressed by measures outside of the capacity mechanism:  

 

It is interesting to compare this implied deficit with that which would arise through the coal 

closure programme contained within DECC’s ‘existing measures’ projections (see chart 

below). Again, this assumes that the capacity mechanism does not have four year-ahead 

foresight of coal plant closure (or that the capacity mechanism has been removed). This 

shows that very similar deficits need to be managed compared to those calculated in our 

‘worst case’, albeit a few years later.  

                                                           
11

 It also reflects a possible situation in which the capacity market is abandoned and new entry is encouraged 
by a dedicated capacity payment tender. 
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The need for replacement capacity is crucial in returning the system to the required level of 

security of supply. The chart below illustrates the volume and timing of new build capacity 

that is assumed in the worst case scenario described above and compares this with the 

projections of new capacity contained in the Government’s ‘existing policies’ scenario. This 

demonstrates similar amounts of new build CCGT’s, albeit over different timescales. Even 

with a capacity market, the timing of plant commissioning is subject to some uncertainty. 

This analysis contained within Annex 1 therefore represents an important stress test since it 

explores the situation in which replacement capacity is delayed and the subsequent interim 

deficit must be managed. 
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Response to potential capacity deficit 

The ultimate impact on energy consumers will depend on the ability of market participants 

to respond to the prospect of a capacity shortage. National Grid has a particularly important 

role to play. This involves both alerting market participants to the potential for a shortage in 

addition to directly implementing a range of measures to avoid shortage. Annex 2 provides 

an analysis of the National Grid reporting process and the range of responses that are likely 

to be triggered. 

The prospect of shortage would initially be identified in National Grid’s 10 Year Statement 

and reinforced in subsequent annual Capacity Assessment Statements made to 

Government. Further updates are then provided through the Balancing Mechanism 

Reporting System as the period of concern is approached. A real-time shortage, or near 

shortage, in capacity would result in very high prices in the short term wholesale markets 

and balancing mechanism12. A key objective of the National Grid reporting process is 

therefore to alert market participants to the impending commercial threats and 

                                                           
12

 Recent changes to balancing mechanism rules have significantly increased the potential for very high 
imbalance charges of up to £6000/MWh 
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opportunities with the aim of stimulating an appropriate response. A variety of responses 

are available:  

 Generators would be incentivised to maximise their availability over the period of 

potential shortage. It would encourage the CCGT capacity and OCGT capacity that 

did not receive a capacity contract to remain available throughout this period. This 

amounts to at least an additional 4.5GW of capacity. In addition, all CCGTs could be 

expected to increase their availability by around 6% compared with previous winters 

in which there was surplus capacity. This would equate to around 3.5GW.  

 Suppliers would seek out opportunities to instruct customers to reduce load over 

and above the demand response capability contracted to National Grid (see below). 

The amount of additional demand response that is available at relatively short notice 

is unclear and the analysis in Annex 2 makes the conservative assumption that all 

available demand response is contracted with National Grid.  

 Capacity assessments have previously assumed that no net contribution to the UK 

system would arise through interconnector flows. However, this is widely considered 

a highly pessimistic assumption with a realistic expectation that 50% of 

interconnector capacity (i.e. currently 2GW) would generally be available13. Under 

the strong financial incentives associated with potential shortage in the GB market it 

is reasonable to expect this to increase. This response, coupled with emergency 

provisions available to National Grid described below, should ensure that the 

interconnectors are importing at close to full capacity – perhaps providing another 

1.5GW. 

In parallel to the actions being prepared and undertaken by market participants, National 

Grid would also be implementing a series of measures. Currently, National Grid has access 

to some 3.5 GW of Short Term Operational Reserve (STOR) to provide additional energy in 

circumstances where demand might exceed supply. This mainly involves a variety of smaller 

generation plant. In 2014 National Grid was authorised to tender for two additional 

products, Supplementary Balancing Reserve (SBR), and Demand Side Balancing Reserve 

(DSBR), to ensure that sufficient capacity was available to meet the new reliability 

standard14. Generators can offer generation capacity for SBR that would otherwise be ‘out 

of market’, i.e. mothballed or decommissioned. It is likely that National Grid would be able 

to contract with at least the 1.3GW of CCGT capacity that is currently mothballed.  

                                                           
13 EMR Panel of Technical Experts Final Report on National Grid’s Electricity Capacity Report, June 2014. See 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/324976/EMR_Panel_s_Final
_Report_on_National_Grid_s_ECR.pdf  
14

 SBR and DSBR are nominally interim measures ahead of the introduction of capacity payments. However, it 
is reasonable to assume that they, or similar mechanisms, would be continued in event of threats to security of 
supply 



 
 

Assessing the balance of risks associated with coal plant closure Page 12 
 

Customers that are able to offer demand reduction, including the use of ‘behind the meter’ 

generation, can offer that capacity as DSBR. The initial tender round for 2014/15 resulted in 

around 900MW of offers, a figure that seems likely to increase before the first delivery year 

of 2018/19. Indeed, the Government has assumed that up to 2.5GW of demand side 

response (DSR) will ultimately contribute to capacity requirements in 2018/19 and evidence 

from regional capacity markets in the US suggests that demand response potential could be 

significantly greater than this. While significant contributions from demand response may 

take time to develop in Great Britain, it seems reasonable to assume that at least 2GW of 

DSR might exist by the time of the first year of potential shortage in 2017/18. 

The likely response from market participants coupled with the resources available to 

National Grid identified above already significantly exceed the suggested worst case 

capacity shortage. However, even if these resources did not materialise in the volumes 

estimated above, National Grid still has access to additional tools in operational timescales 

that will help avoid a shortage situation arising15: 

 Some generators have the technical capability to increase their output above their 

normal operating capacity. This capability is contracted with National Grid and is 

known as the Maximum Generation Service and currently covers approximately 

0.7GW. Given that around half of this is provided by coal plant, it is reasonable to 

assume 0.3GW would be available. This service would normally only be used once 

all DSBR and SBR has been instructed. 

 In the event of unused interconnector capacity, National Grid has the opportunity 

to request ‘interconnector emergency assistance’ from the operators of 

interconnected systems. The capacity available would depend on the market 

response described above and would increase the likelihood that interconnector 

flows would be able to provide capacity for the GB system. 

 Ultimately, it may become necessary for National Grid to issue instructions to 

distribution system operators to reduce demand. However, the first stage would 

involve a reduction in voltage and it is extremely unlikely that this would be noticed 

by electricity customers. Approximately 1.5% demand reduction is available 

through this method and this would therefore provide a reduction capability of 

approximately 2GW at times of peak demand. 

This analysis demonstrates that there are a wide range of responses available to market 

participants once the prospect of a capacity shortage becomes apparent, thereby avoiding 

any impact on consumers. The following chart illustrates that this response potential far 

exceeds the worst possible deficit arising from coal plant closures. 

                                                           
15

 If these measures are deployed it is assumed that a ‘loss of load’ event has occurred – even though 
consumers remain unaffected until actual demand disconnections are triggered.   



 
 

Assessing the balance of risks associated with coal plant closure Page 13 
 

 

 

 

Assessing the balance of risks 

Government has the potential to clarify the future of coal-fired power plant on the system 

as well as avoiding the risk that this plant receives excess profits through the capacity 

mechanism before closure. A combined policy of applying an EPS to existing capacity in 2023 

and preventing coal plant from participating in further capacity auctions would achieve this 

objective. This would provide a clear signal for developers of replacement capacity with 

lower carbon emissions to efficiently plan new build projects with the support of an 

appropriate capacity contract (through the current mechanism or otherwise). The 

Government would therefore ensure that the electricity system was appropriately 

resourced to efficiently deliver decarbonisation targets throughout the 2020s. 

However, it is possible that the economic impact of these policy measures on coal plant 

could be exacerbated by adverse market conditions (i.e. significant falls in gas prices relative 

to coal prices). This, in turn, could prompt coal plant owners to close the power plant 

significantly in advance of 2023. The results of the first capacity auction have allowed us to 

identify the fastest plausible closure of coal plant. This is an extreme and highly unlikely 

scenario since it is far more probable that market conditions would still incentivise coal 

plant operators to maximise generation within environmental constraints out to 2023. 
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Moreover, we have assumed that these policy proposals lead to deficits that cannot be 

initially eliminated by replacement new build capacity. Again this is an extreme assumption 

and a variety of routes would be available to delay coal plant closure by a year or two – 

perhaps using SBR contracts with National Grid.  

This analysis therefore represents an extreme ‘stress test’ of the impact of early coal plant 

closure on security of supply. It clearly demonstrates that the potential responses available 

to market participants far exceed the implied capacity deficits. This represents an 

interesting conclusion in light of the logic underpinning the new capacity mechanism. The 

Government has introduced a reliability standard that requires National Grid to procure 

sufficient capacity through the capacity mechanism such that it is expected, on average, that 

there will be 3 hours each year when there is a shortage of available capacity. If this did 

indeed represent the datum level of system reliability, and a further 8GW of capacity was 

lost, then it would be reasonable to expect many hours of unrecoverable shortage. The fact 

that the analysis indicates that, even in this extreme situation, it is almost certain that 

security of supply will be maintained, suggests two conclusions: 

 The capacity mechanism has procured more capacity than is required to deliver the 

reliability standard, particularly since there currently appears to be a surfeit of 

capacity capable of responding to market price signals. This suggests that the 

capacity mechanism is unnecessarily increasing costs for consumers. 

 The important requirement for maintaining security of supply as coal plant closes is 

to ensure that these closures are balanced by new replacement capacity. This can 

almost certainly be delivered more effectively and cheaply through targeted 

mechanisms that manage the timing of closure and attract new capacity when 

required. 

This analysis demonstrates that the electricity system is extremely robust to significant and 

unexpected reductions in capacity and it is, therefore, unreasonable for Government to 

justify retaining the coal option throughout the 2020s on the basis of security of supply. The 

balance of risks clearly show that any increased risk to security of supply associated with 

removing the option for unabated coal to operate beyond 2023, along with removing the 

eligibility of coal plant to receive capacity payments, is insignificant and outweighed by the 

potential negative effects on delivery of decarbonisation objectives.  

This paper does not contain an assessment of these policy measures on wholesale prices or 

how they might feed through to consumer prices. However, wholesale prices are likely to be 

dominated by movements in commodity prices, in particular, gas and carbon prices16. The 

                                                           
16

 The extent to which these costs are passed through to consumers will be driven primarily by the competitive 
intensity of retail markets. 
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impact of removing coal plant from the GB ‘merit order’ is likely to be a second order effect 

and offset by reducing the risks and investment costs for new build capacity. 

Finally, there is an argument that policy changes of the type proposed should be avoided 

due to their overall impact on investment risk. The effect of implementing a change in 

policy, when significant investments have been made on the basis of a previous policy 

framework, may increase investor perception of policy risk and this will feed through 

investment costs. It is not obvious that any of the coal plant operators have already invested 

for a longer term future beyond 2023. However, if this can be reasonably demonstrated17 

then it would be possible to implement a targeted derogation to the EPS rules to provide 

appropriate compensation. 

Conclusions 

Current Government policy involves retaining the option for unabated coal plant to operate 

throughout the 2020s and, where investors decide to comply with tightening environmental 

regulations, to only restrict operation through commodity price movements. The potential 

for continued operation of coal plant creates a risk to decarbonisation objectives. However, 

Government has hitherto been reluctant to impose further restrictions on coal plant 

operation on the basis that this capacity might be needed for security of supply. This paper 

has tested this position by constructing an extreme ‘worst case’ scenario of coal plant 

closures and the knock-on implications for security of supply. This analysis shows that the 

electricity system is extremely robust to significant and unexpected reductions in capacity. 

The ability of market participants and the National Grid to respond to a worst case situation 

is comfortably greater than the lost capacity and there is a negligible risk that customers 

would be adversely affected. 

The approach suggested illustrates a risk management approach to addressing a major 

energy policy question. The likelihood that a policy to restrict operation of coal plant will 

affect security of supply is extremely low and, even in the worst plausible scenario, the 

impact is easily managed through market responses and measures available to National 

Grid. This negligible risk to security of supply does not appear to justify the threat to 

delivery of decarbonisation objectives associated with retaining the option for coal plant to 

operate throughout the 2020s. The key security of supply challenge is to align the timing of 

capacity closure (which must happen at some point) with the commissioning of replacement 

plant. This emphasises the importance of the Government exploring regulatory routes to 

provide clarity over the future lifetime of existing coal plant. 

                                                           
17

 For example, by providing the Government with copies of Board papers authorising the investments in 
question 
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The policy package envisaged within this paper involves the application of an EPS that 

prevents continued operation of coal plant beyond 2023 coupled with revision to capacity 

market rules to exclude this plant from participating. It is possible for Government to further 

manage the closure profile through the application of direct contracts to delay closure if 

deemed appropriate. This policy package would provide clarity over the market opportunity 

for investors in new entrant capacity as well as removing the ability for coal plant to earn 

windfall profits before closure.  

However, managing the closure of coal plant is only half of the story and an efficient 

mechanism to incentivise replacement capacity is equally important. The current capacity 

mechanism does not appear effective in this regard and has attracted only one new large 

power station in the first auction. Moreover, it appears to have procured more capacity 

than is required to deliver the statutory reliability standard and is providing unnecessary 

payments to existing capacity. The Government should, therefore, consider a more targeted 

approach as a cost-effective way to incentivise the timely addition of replacement capacity.  
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Annex 1: Future scenario analysis  

The aim of energy policy, both at a national and European level, is to ensure secure and 

affordable electricity supplies on a pathway to a low-carbon future. This will involve a 

transition from the use of fossil-fired generation such as coal to renewable and low-carbon 

technologies such as wind and carbon capture and storage.  Until recently, the consensus 

has been that all or most of Great Britain’s 19GW of highly polluting coal-fired stations 

would close during the next decade and be replaced by renewable and other less carbon-

intensive technologies as part of this transition. This is founded on the assumption that 

costs associated with ageing plant (the newest of Great Britain’s coal-fired stations is more 

than 30 years old), of complying with the Large Combustion Plant Directive (LCPD) and the 

EU Industrial Emissions Directive (IED), and the rising costs of carbon, would be sufficient to 

make continued operation uneconomic. 

 

However, as the Emissions Performance Standard (EPS) introduced as part of the Energy 

Market Reform package applies only to new plant, there is no technical reason to prevent 

coal plant from continuing to operate indefinitely. Furthermore, the economic pressure on 

coal plant to close may be less than previously expected, with uncertainty over the future of 

the European Emissions Trading Scheme (ETS) and the freezing of the increasingly 

unpopular Carbon Price Support (CPS) until 2019. More recently, uncertainties over how 

long coal plant will continue operation have increased with concerns that early closure will 

compromise the already deteriorating security of supply situation in Great Britain. In fact, 

more than 9GW of coal plant successfully cleared the first Capacity Market auction in 

December 2014 and will receive payments in delivery year 2018/19 that may conceivably 

fund compliance with emissions legislation and allow operation to continue well into the 

future.   

 

The purpose of this Annex is to look more closely at whether the early closure of coal plant 

would have any significant impact on security of supply in Great Britain.  The continued 

operation of significant amounts of coal-fired capacity beyond the middle of the next 

decade presents a threat to Great Britain’s ability to meet its carbon abatement targets. It is 

important therefore that the linkage between early closure and security of supply is fully 

understood and that concerns are not overplayed to the detriment of progress in 

decarbonising the electricity system. 

 

Review of available scenarios that predict future coal generation capacity 

 

A number of scenarios that describe possible pathways to a low-carbon electricity supply 

system have been examined in order to shed some light on the extent to which coal-fired 

plant will continue to operate and the timing of closures. These pathways, or scenarios, give 
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alternative views on the changes in generation mix that will occur over time and how quickly 

coal plant capacity will decline over the coming years. 

 

Notable among these alternative views are National Grid’s Future Energy Scenarios (FES), 

which explore the impact of different levels of economic growth with emphasis on 

sustainability. In terms of the decline in coal generation capacity, National Grid’s four 

scenarios all suggest a similar trajectory, albeit over rather different timescales. For 

example, the ‘Gone Green’ scenario, which assumes sustained economic growth and a 

strong focus on sustainability, suggests that coal capacity will decline from current levels to 

below 4GW by the middle of the next decade before falling to zero by the early 2030s. On 

the other hand the ‘No Progress’ scenario, which assumes low economic growth and 

reduced emphasis on sustainability, predicts that coal capacity will fall to around 6GW by 

2023/24 and remain at that level until the end of the next decade before falling to around 

2GW in the mid-2030s. 

 

Other scenarios of interest are National Grid’s 10 Year Statement, used as a basis for 

planning the transmission system, a recent report by Imperial College/ World Wildlife Fund 

(ICL/WWF) that looks at the impact of emerging market conditions and policy initiatives on 

the prospects for coal plant, and DECC’s 2014 updated energy reference case and existing 

policy projections. These scenarios are compared in Figure 1. 

 

The National Grid FES and DECC scenarios show a similar profile, although with DECC 

predicting that coal capacity will decline to zero or near zero at an earlier date. National 

Grid’s 10 Year Statement, which probably takes a conservative view of coal generation 

closures given the need to ensure sufficient transmission capacity to accommodate 

connected plant, assumes that coal capacity may decline to around 12GW by 2023/24 and 

then remain at that level for the foreseeable future.  The Imperial College/WWF report 

suggests a range of possible outcomes, however the two ‘coal friendly’ scenarios shown in 

Figure 1 predict that low coal prices, low IED compliance costs and no or low CPS, could 

result in coal capacity remaining at about 10GW into the 2030s.   
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Figure 1: Installed coal capacity - National Grid FES + 10 Year Statement, ICL/WWF No CPS 

and Pro-coal and DECC reference case & existing policy scenarios 

 

Threat of coal capacity life extension to CO2 targets 

 

Despite recent closures, Great Britain still has some 19GW of operational coal plant 

capacity.  As coal is the most carbon intensive form of generation technology, twice as 

carbon intensive as gas, the operation of this remaining capacity needs to be carefully 

managed if decarbonisation targets are not to be compromised. Analysis carried out by the 

Committee on Climate Change (CCC) indicates that, if the UK’s 2050 decarbonisation target 

is to be achieved in the most cost-effective manner, power sector carbon intensity needs to 

be reduced to around 50 - 100 gCO₂/kW by 2030. Achieving these carbon intensity levels 

implies that unabated coal fired capacity be reduced to approximately 2 - 5GW by that 

time18 and operate at relatively low load factors (significantly less than 50%). The National 

Grid FES and DECC scenarios are broadly consistent with the CCC trajectory in that they 

predict that most coal capacity will decommission by the middle of the next decade and not 

more than 2GW will survive beyond 2030.  However, the 10 Year Statement and two ‘coal-

friendly’ scenarios proposed by ICL/WWF suggest that some 10-12GW capacity could in fact 

operate well into the 2030s, which could result in a power sector carbon intensity up to four 

times greater than that recommended by the CCC. It is clear therefore that the continued 

operation of coal generation on the pretext of maintaining security of supply could have 

serious implications for the delivery of the UK’s decarbonisation targets. 

                                                           
18

  Committee on Climate Change.  Meeting Carbon Budgets – 2014 Progress Report to Parliament, July 2014. 
See http://www.theccc.org.uk/publication/meeting-carbon-budgets-2014-progress-report-to-parliament/ 
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The analysis carried out by ICL/WWF suggests that IED compliance is not a significant barrier 

to the continued operation of coal plant, which is more sensitive to marginal fuel/carbon 

costs19. Uncertainties over the future of the EU ETS and the Government’s decision to freeze 

the increasingly unpopular CPS are therefore real concerns. Furthermore, the recent 

Capacity Market auction failed to commission the new gas fired capacity necessary to 

displace coal, with only one major new CCGT project being awarded a capacity contract. In 

fact, the outcome of the first capacity auction was an effective windfall to existing coal 

plant, a windfall which could be used to fund IED compliance and encourage operation into 

the future. Taken together, the direction of current policy appears to improve the economic 

environment for unabated coal-fired generation, suggesting the need for more direct 

interventions to ensure that progress in meeting the UK’s longer-term emission reduction 

targets is not jeopardised. 

Identifying a ‘maximum coal closure’ scenario 

 

The first capacity auction illustrated the tendency of such mechanisms to promote life-

extension of existing assets rather than new build. However, that fact that a number of coal-

fired plant received capacity contracts does provide the basis for constructing a ‘maximum 

coal decommissioning’ scenario which would allow the most extreme implications of coal 

decommissioning on security of supply to be established. There are numerous scenarios 

available that predict the decline of unabated coal capacity, some of which are discussed 

above. However, if it can be demonstrated that security of supply can be maintained for the 

most rapid decommissioning profile, then this will put concerns over the closure of coal 

capacity on security of supply into perspective. 

The timing of coal closures could be driven by economic or technical considerations, or a 

combination of both.  Technical restrictions could be placed on existing plant in the form of 

an overall limit on emissions or an emissions performance standard (EPS) that prevented 

continued operation. Economic pressure could be applied through the costs of complying 

with the EPS or through a combination of an improved EU ETS and CPS, making continued 

operation prohibitively expensive. Government could also restrict the participation of coal 

plant in future capacity auctions, thereby reducing the prospect of closure being delayed by 

capacity revenues. Coal plant will remain open if there is an expectation that energy, 

capacity and ancillary service revenues will be greater than the fixed and variable costs of 

continued operation. Closure conditions will therefore be very sensitive to carbon support 

prices and the implications of meeting any future emissions legislation, as well as issues 

such as coal-gas price differentials and the ability of coal-fired generation to secure capacity 

contracts. 

                                                           
19

 Could retaining old coal lead to a policy own goal? Imperial College London/World Wildlife Fund, October 
2014.  See https://workspace.imperial.ac.uk/icept/Public/ICEPT%20WWF%20Coal%20Report.pdf 

https://workspace.imperial.ac.uk/icept/Public/ICEPT%20WWF%20Coal%20Report.pdf
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The outcome of the recent capacity auction is instructive in this respect. Coal plant that 

cleared the auction signalled that expected energy revenues were sufficient to sustain 

operation and availability obligations in the delivery year(s) at a capacity clearing price of 

£19.4/kW. Capacity that withdrew from the auction before it cleared effectively signalled 

the opposite, i.e. that energy revenues would be insufficient to justify accepting availability 

obligations for the delivery years at the auction clearing price. The options for this plant are 

therefore to attempt to secure a capacity contract in future capacity auctions, or to close. 

 

From the outcome of the first capacity auction, a ‘maximum coal closure’ profile can be 

constructed. The scenario would effectively assume that all coal capacity20 would close once 

capacity (or other availability) contracts expired and reflects a combination of policy 

measures designed to provide certainty over the long term future of coal and to prevent this 

plant receiving windfall profits on the glide-path to closure, coupled with adverse market 

conditions21.  The 6.9GW of capacity that secured a contract for delivery year 2018/19 

would be assumed to close in the following year; the 3.5GW of capacity that secured a 

three-year contract extending to 2020/21 would close in 2021/22; the 6.9GW of capacity 

that failed to secure a capacity contract would close in 2017/1822.  This leads to the profile 

of available coal capacity shown in Figure 2. The decline in coal-fired capacity given by this 

approach would result in all plant closing by 2021/22, considerably earlier than any of the 

scenarios described above. The coal decommissioning profile given by DECC’s ‘existing 

policies’ scenario is shown for purposes of comparison. 

                                                           
20

 Note that Drax is considered to be a 3 unit coal station with the other units fully converting to biomass 
generation. The same assumptions are applied to these units as to all other coal plant. 
21

 The policy measures would involve imposing an EPS on existing plant from, say, 2023 and preventing coal-
fired plant competing in future capacity auctions. The adverse market conditions would involve low gas prices 
relative to coal and no further reduction in CPS levels.  
22

 In estimating when uncontacted coal plant may actually close, it is necessary to consider the cancellation 
charges applied by National Grid. Where closure takes place in the same financial year as notice of closure is 
given, cancellation charges of between £37 and £7/kW are applied, depending on location. If closure occurs in 
the financial year following the year in which notice of closure is given, 70% of those charges are payable. If 
closure occurs in the following financial year, with one full financial year between the year of notice and the 
year of closure, no charges are payable, This is unlikely to be an issue for capacity that obtained capacity 
contracts and closes in 2019/20 or later, but seems likely to delay the closure of plant that failed to secure a 
capacity contract until 2017/18 at the earliest. 
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Figure 2: Most rapid closure and DECC ‘existing policies’ closure scenarios 

 

The probability of coal capacity declining at this rapid rate must be extremely low, even if 

Government imposes the policy changes described, as the economics of coal plant still 

currently appear to be superior to that of gas.  However, despite being extreme, this 

‘maximum closure’ scenario is instructive in that it delivers a large and early reduction in 

capacity with which the electricity market and National Grid as system operator would have 

to contend. As indicted above, if it can be shown that the electricity market could cope with 

a deficit of that order, then there would be no fears that the early closure of coal plant on a 

pathway to delivering environmental targets would lead to an unacceptable security of 

supply situation. 

 

Further comparison with the DECC ‘existing policies’ scenario 

 

The DECC ‘existing policies’ scenario assumes the continuation of existing policies and 

results in a carbon intensity of 73gCO₂/kW in 2030, midway in the range proposed by the 

CCC as necessary to achieve a decarbonised power sector by 2050. It should be noted, 

however, that the scenario predicts that power sector CO₂ emissions will rise during the 

2030s and cannot therefore be considered as entirely consistent with the 2050 
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decarbonisation objective.  Nevertheless, the scenario does provide an interesting 

comparison with the ‘maximum closure’ scenario outlined above. The two scenarios 

effectively describe an ‘envelope’ of coal closure pathways, defined by the need to satisfy 

both the obligations imposed by Capacity Mechanism contracts and achieve the CCC’s 

recommended power sector carbon intensity for 2030.  

 

The energy production projected by the DECC existing policies scenario is shown in Figure 3. 

It can be seen that unabated coal-fired energy production falls to zero by the end of the 

next decade, while energy produced by gas-fired plant increases in the early 2020’s and 

becomes the major primary energy source as output from coal declines. The scenario 

assumes that nuclear production will decline from the mid-2020s despite some plant 

commissioning and that growth in renewable output will stagnate from this time.  CCS is 

assumed to only make a very limited contribution to energy production. 

 

  
Figure 3:  Energy production predicted by DECC’s ‘existing policies’ scenario 

 

The plant commissioning projections underpinning DECC’s ‘existing policies’ scenario energy 

production landscape is shown in Figure 4.  It can be seen that CCGT capacity is projected to 

increase significantly from around 2019/20, and continue to rise for the remainder of the 

period. Some nuclear plant is commissioned, but not enough to maintain the nuclear share 

of total energy production. The projected increase in interconnector capacity through the 

next decade is also significant, highlighting the potential for domestic generation capacity to 

be supplemented by capacity situated in neighbouring systems. 
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Figure 4: Cumulative plant commissioning predicted by DECC’s ‘existing policies’ scenario 

 

Figure 4 also shows the commissioning of mostly CCGT capacity triggered by the decline in 

coal capacity envisaged by the ‘maximum coal closure’ scenario.  It can be seen that the 

additional capacity required in 2019/20 and 2023/24 is virtually the same as that envisaged 

by the DECC reference scenario, although the capacity commissioning in 2021/22 is rather 

higher. However the additional capacity required in 2021/22 should not be problematic as 

at 8.6GW it is rather less than the 10GW of new capacity that was offered into the first 

Capacity Market auction held in December 2014.  

 

Capacity deficits arising from the ‘maximum closure’ scenario 

 

The key requirement in maintaining levels of security of supply is to ensure that volumes of 

replacement capacity (including demand response) equal the volume of capacity closures 

and there is no delay between the closures and the commissioning of replacement 

capacities. The capacity mechanism is intended to fulfil this objective and to enable National 

Grid to deliver the statutory reliability standard. However, the auction relates to a delivery 

period four years in the future and will depend on National Grid’s calculation of supply and 

demand conditions over these timescales. The assumption that coal plant is removed from 

the capacity mechanism means that National Grid will not have four year-ahead foresight of 

coal plant closure and would have to assume it remains available until formal notice of 
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closure is provided23. Given that the notice of closure needed to be given by generators in 

order to reduce National Grid’s cancellation charges is less than the three or four-year 

commissioning timescales of CCGT plant, capacity deficits could occur due to the rapid and 

unexpected decline in coal capacity. This is shown in Figure 5. The most rapid closure profile 

results in the largest and earliest deficit. However, it is important to note that DECC’s 

‘existing policies’ profile would produce a deficit to manage of similar magnitude (~8GW) 

where coal plant is removed from the capacity mechanism, albeit arising somewhat later.   

 

 
Figure 5: Deficits to be managed 

 

In assessing the security of supply implications of deficits of this order and the potential 

implications for consumers, it is necessary to consider how electricity market participants 

                                                           
23

 Requirements to provide notice of closure could, of course, be revised. 
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might respond and the mitigating options available to National Grid as System Operator. 

These issues are discussed in Annex 2.  
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Annex 2: Response of market actors to potential capacity deficits 

The prospect of an impending capacity deficit causing operational reserves to be eroded and 

the reliability standard put at risk, would be signalled by National Grid’s 10 Year Statement 

and annual Capacity Assessment statements made to Government. In addition to 

contracting for replacement capacity via the capacity market, both four years out and the 

year ahead stage, the prospect of a capacity deficit will elicit responses by National Grid and 

market participants involving longer-term actions such as secondary capacity trading, the 

purchase of supplemental reserves and forwards energy trading. If these longer-term 

actions are insufficient to ensure that the reliability standard can be met, actions may be 

required in shorter-term market and in balancing timescales.   

National Grid reporting process 

The Capacity Assessment process is used by National Grid ahead of the current year to 

identify if there is sufficient capacity within the market to satisfy the reliability standard. 

Where insufficient capacity is available additional capacity can be contracted by National 

Grid to cover the winter peak periods. The position for the forthcoming winter is considered 

via consultation and reporting through the National Grid Winter Outlook process and within 

year via the Balancing Mechanism Reporting System. 

National Grid Winter Outlook 

The National Grid Winter Outlook Report is usually published in October each year and 

draws upon responses to the Winter Consultation document which is usually published in 

the preceding July. The Winter Outlook Report provides information to market participants 

on possible conditions for the coming winter for the Gas and Electricity Transmission 

Systems. The report is not a forecast of what is expected but provides analysis under specific 

detailed conditions.  

The report considers possible scenarios for both average and 1 in 20 winter peak demands 

and provides weekly analysis of the level of forecast generation availability compared to 

demand along with the required level of operating reserve. A calculation of the reliability 

standard for the coming winter is provided using the latest forecast demands and the most 

recent availability data supplied to National Grid by generating companies. As part of the 

analysis the availabilities notified by the generator are adjusted based on the previous three 

years performance to produce an ‘Assumed Generation Availability’ that could be expected 

to be seen over the winter peak period. This is intended to produce a more realistic 

generation profile which is then compared to the ‘demand plus reserve’ requirement under 

different interconnector flow conditions. 
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This analysis provides a range of possible outcomes taking into account the main areas of 

variability covering generation availability, wind generation output, interconnector flows 

and demand under normal and more severe weather conditions.  

Balancing Mechanism Reporting System (BMRS) 

The Balancing Mechanism Reporting System (BMRS) is a website that provides within day 

data covering generation availability and system demand which is used by the market and 

National Grid systems to facilitate the balancing of supply and demand close to, and in, real 

time. 

Within year data is also provided so that the predicted weekly and daily forecast system 

margin is visible to all market participants to help trigger an appropriate market response.  

Potential responses by market actors 

Energy market trading  

A significant capacity shortage must signify that some energy suppliers have insufficient 

contracts in place to meet their future commitments to customers. The financial 

consequences of suppliers being unable to balance their contractual positions are severe, 

with Balancing Mechanism reform likely to drive cash-out prices 24 to extreme levels (i.e. up 

to £6000/MWhr) when there is a danger of demand exceeding supply. Cash-out prices at 

this level will encourage suppliers to contract in advance to fully meet their commitments 

which, in a situation where capacity is potentially scarce, will drive up both short-term, and 

ultimately forward, energy prices. This will improve the economic viability of un-contracted 

generation, such as the 4.5GW of CCGTs and OCGTs that did not receive capacity contracts 

in the first auction, and it is unlikely that this capacity will close in these circumstances. This 

capacity directly reduces the deficit since it was not required by the capacity auction to 

deliver the reliability standard. The prospect of sustained higher forward energy prices may 

result in the 1.3GW of CCGT plant currently mothballed returning to the market, although 

this plant is more likely to seek direct contracts with National Grid (see below). Finally, the 

prospect of high and volatile short term prices should encourage suppliers to seek additional 

demand response capability from customers.     

Interconnection contribution to capacity  

Interconnection can be considered to contribute to meeting energy demand over three 

timescales. Firstly, an interconnection contribution can be used to ‘net off’ domestic 

capacity requirements when carrying out capacity assessments to determine how much 

capacity needs to be procured via the Capacity Market. Also, DECC has now confirmed that 

                                                           
24

 Cash-out prices are the amount paid or charged for un-contracted production or consumption 
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external generation, backed by purchased interconnection capacity, can participate directly 

in future capacity auctions.  Secondly, in the day ahead or intra-day market timescales, any 

remaining interconnector capacity can be used to support energy inflows from neighbouring 

systems in response to price differentials in the short term markets. Thirdly, as discussed 

later, the System Operator has the option of utilising any remaining unused interconnector 

capacity after the markets have closed by importing balancing energy or requesting 

emergency assistance from neighbouring systems. 

In assessing capacity requirements for delivery year 2018/19, the net contribution from 

interconnection with neighbouring systems was assumed to be zero.  This was a very 

pessimistic assumption and historic analysis suggests that a contribution of around 50% or 

2GW could realistically be assumed25. A requirement was, therefore, placed on DECC by the 

European Commission to allow external generation resource to participate in all future 

Capacity Market auctions, in order to receive State Aids clearance. This will have the effect 

of firming up the capacity contribution to be made by interconnection.  

It is not currently clear what contribution to capacity requirements will be made by 

interconnection. However, as indicated above, any un-contracted interconnector capacity 

will be available at the day-ahead and intra-day stages to support energy inflows. Given the 

prospect of imbalance cash-out prices rising to £6000/MWhr when capacity is scarce, a price 

cap that is higher than that applied in any neighbouring system, it seems likely that any 

interconnection capacity not allocated to the provision of capacity would be fully utilised by 

non-GB generation seeking to access these higher prices. The only conceivable 

circumstances when this may not be the case would be when a capacity scarcity event 

extended across Europe. However, instances of joint capacity stress should be considerably 

less common than a stress event effecting Great Britain alone, which should itself occur for 

not more than 3 hours/year.26. It seems likely therefore that interconnector capacity would 

be operating at close to full utilisation during situations when Great Britain has a significant 

capacity deficit, a conclusion supported by Redpoint in their analysis of the impacts of 

additional interconnector capacity27 .  

 

 

                                                           
25 EMR Panel of Technical Experts Final Report on National Grid’s Electricity Capacity Report, June 2014. See 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/324976/EMR_Panel_s_Final

_Report_on_National_Grid_s_ECR.pdf  
26

 EMR Panel of Technical Experts Final Report on National Grid’s Electricity Capacity Report, June 2014. See 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/324976/EMR_Panel_s_Final
_Report_on_National_Grid_s_ECR.pdf 
27

 Impacts of further electricity interconnection on Great Britain. Redpoint, November 2013 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/266307/DECC_Impacts_of_f
urther_electricity_interconnection_for_GB_Redpoint_Report_Final.pdf 
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Generation availability over peak demand periods  

The assumptions made by National Grid about generation availability over peak demand 

when assessing capacity requirements are low by international standards, particularly in the 

case of CCGT plant.  While based on historic evidence, availability is measured across the 

winter period rather than the actual periods of peak or near peak demand, which tends to 

depress observed availability.  It is also the case that high gas prices and an over-supply of 

capacity in recent years has reduced the incentives for CCGT plant to be available over 

winter peak. 

If capacity was to become scarce due to the early closure of coal plant, energy prices would 

rise during peak periods and the incentives for CCGT plant to be available would increase.  

This effect would be reinforced by Balancing Market reform as market participants attempt 

to avoid the consequences of extreme cash-out prices. There seems no reason why in these 

circumstances CCGT availability in Great Britain should not achieve international best 

practice, implying an increase in winter peak availability from 89% to around 95%. Given the 

current CCGT fleet capacity of 31GW (likely to increase over time) this suggests that 

available capacity over winter peak could be expected to rise by around 2GW, should a 

prolonged capacity deficit emerge. 

Measures available to National Grid in planning timescales 

Over recent years National Grid has contracted generation capacity as Short Term 

Operational Reserve (STOR) to provide additional energy in circumstances when demand 

might exceed supply. Currently, National Grid has access to some 3.5GW of STOR, mostly 

diesels and other small generation. However, in 2014 National Grid tendered for two 

additional products, Supplementary Balancing Reserve (SBR), and Demand Side Balancing 

Reserve (DSBR), to ensure that sufficient capacity was available to meet the new Reliability 

Standard. Although initially trailed as ‘transitional measures’ it is likely that they would 

continue if deemed necessary by National Grid to maintain the statutory reliability standard. 

Generators can offer generation capacity as SBR that would otherwise be ‘out of market’, 

i.e. mothballed or decommissioned. When the first SBR tender was launched, National Grid 

received expressions of interest totalling 9GW, although 7GW of this was not ‘out of market’ 

capacity. 

Customers that are able to offer demand reduction, including the use of ‘behind the meter’ 

generation, can offer that capacity as DSBR. The introduction of the DSBR service is designed 

to encourage the development of additional demand response and its participation in future 

capacity market auctions. The initial tender round for 2014/15 resulted in around 900MW of 

offers, a figure that seems likely to increase before the first delivery year of 2018/19. In fact, 

the Government has assumed that up to 2.5GW of demand side response (DSR) will 
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ultimately contribute to capacity requirements in 2018/19. Evidence from regional capacity 

markets in the US such as the Pennsylvania-New Jersey-Maryland Interconnection (PJM) 

suggest that demand response has the potential to replace significant amounts of 

generation capacity in future auctions, possibly up to 10% of overall capacity requirements. 

While contributions of this order may take time to develop in Great Britain, it seems 

reasonable to assume that at least 2GW of DSR might exist by the time of the first ‘worst 

case’ coal plant closures in 2017/18. 

Measures available to National Grid in operational timescales 

Within operational timescales (week ahead, day ahead and on the day) National Grid 

provides regular updates on the latest forecast position for approaching daily peak demand 

periods enabling the market to provide an appropriate response.  With regular updates of 

generation availability, and as levels of uncertainty decrease for an approaching peak 

period, it is possible that a previously identified deficit ahead of time can be satisfied by 

improved generation availability and/or because the level of required reserve has 

decreased. 

National Grid System Warnings 

Where the generation available day-ahead is insufficient to meet peak demand plus the 

required operating reserve, then National Grid is able to use resource procured through the 

STOR mechanism. This is notified to the market by National Grid issuing a Notification of 

Inadequate System Margin (NISM) warning.  In deciding to issue a NISM, National Grid will 

consider the size of the deficit and how long it is to the time of the peak, since the reducing 

reserve requirements may remove the deficit if no other changes arise. This avoids repeated 

issue and cancellation of warnings. If the deficit is such that it is unlikely to be recovered in 

the ensuing period, a NISM warning will be issued. 

Following the issue of a NISM warning, generators are asked to review their generation 

availability data and notify any updates. Experience has shown that the market is often able 

to respond with improved availabilities and the associated likely high imbalance charges will 

encourage sustained availability performance. The potential of high cash-out prices can also 

result in some demand reduction by parties with commercial arrangements with energy 

suppliers. The NISM warning may also include an indication that instruction of Maximum 

Generation may be required (see below). 

If at any time the margin deficit for the approaching peak is such that it would significantly 

erode STOR to a level that would be insufficient to cover the failure of the largest single 

generator in real time there is a high risk that demand reduction may be required. Under 

these circumstances National Grid will issue a High Risk of Demand Reduction (HRDR) 

warning. The HRDR warning is required because the failure of a large generator close to, or 
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on, peak would mean that demand reduction would be the only option to regain sufficient 

real time reserve. The HRDR warning is also issued to Distribution Network Operators in 

order that they are alerted to a potential need for them to implement demand reduction. 

If at any time the system margin is eroded to such a level that the anticipated increase in 

demand of the approaching peak within the next thirty minutes will result in an inadequate 

real time operating reserve then demand control will be required. Where timescales permit 

National Grid will notify market participants of this situation by issuing a Demand Control 

Imminent (DCI) warning.  

Despatch of DSBR and SBR 

Under those circumstances where all available generation and demand side reduction 

services have been instructed it is possible for National Grid to use the ‘out-of-market’ DSBR 

and SBR resources.  

Maximum Generation Service 

A limited number of generators have the technical capability to increase their output above 

their normal operating point. This capability is contracted with National Grid and is known 

as the Maximum Generation Service and covers approximately 0.7GW, although around half 

of this is provided by existing coal plant. It is, therefore, likely that around 0.3GW would be 

available after the closure of coal plant and this service would normally only be used once 

all DSBR and SBR has been instructed. 

Interconnector Emergency Assistance 

In addition to interconnector flows arising from commercial actions by market participants, 

National Grid seeks to adjust interconnector flows to aid system balance, including 

requesting Emergency Assistance from neighbouring system operators. When spare 

interconnector capacity is available, National Grid may request that the other 

interconnected System Operator increases the energy import into the GB Transmission 

System to provide this Emergency Assistance. This request can only be denied if it would 

lead to a reduction in security or demand on the system providing the service. In 

circumstances where the full import capability of the interconnectors is not already utilised 

then emergency assistance in the order of 1.5GW could be available. This capability is 

expected to increase as the level of interconnection increase in future years. 

National Grid instruction for implementation of Demand Control  

If it becomes necessary to reduce demand National Grid will issue to Distribution Network 

Operators an instruction to implement demand control. Normally this demand control will 

take the form of one to two stages of voltage reduction of between 2% and 4%, each of 
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which can be expected to deliver around a 1.5% demand reduction. This gives a reduction 

capability of approximately 2GW for a winter weekday peak. In the majority of countries the 

electricity supply voltage is in the range of 220 volts to 240 volts with the normal supply 

voltage in GB being 240 volts.  It is important to note, therefore, that demand control by a 

4% reduction in voltage is unlikely to be perceived by consumers other than a possible 

dimming of some types of lighting. This is sometimes referred to as a 'Brown Out'. 

Up to three further demand disconnection stages are available, each of which designed to 

deliver between 4% and 6% of demand reduction. If this level of demand reduction is 

instructed than some consumers will lose their electricity supply completely until such time 

that normal demand and supply balance can be achieved. These demand disconnections will 

be distributed across the country and no protection or discrimination can be applied to 

individual groups of consumers. It is, therefore, important to avoid these circumstances 

unless in an emergency situation. 

Demand control will only be applied for system balancing during the period where there 

exists an unacceptable deficit in the required margin. Since the maximum deficit is most 

likely to be across the peak period, it will be possible to remove the demand reduction once 

the demand profile falls and a normal margin is restored. On a typical winter peak day, the 

peak demand occurs in the evening at around 1700 hours. It can be seen from the winter 

daily demand profile illustrated below that demand control should only be required for the 

peak demand and it should be of a relatively short duration given that by 1800 hours the 

demand will have fallen by 2 to 3GW. 
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Estimate of extent of capacity resources 

Leaving aside any capacity gains obtained through market response, the additional capacity 

available as STOR, SBR and DSBR is around 9GW which is greater than the capacity deficit 

suggested by the ‘maximum coal closure’ scenario.  In addition, revised assumption of the 

contribution to be made by existing interconnection suggests at least 2GW and possibly 

4GW of additional capacity will be available in future years. Furthermore, the 

commissioning of the NEMO link to Belgium and IF2 link with France should increase total 

interconnection capacity by 50% by the time of the maximum predicted capacity deficit in 

2020/21, yielding between 3GW and 6GW of support. In fact total interconnector capacity 

should increase further in the early-2020’s, with interconnection with Norway, Denmark, 

Ireland and Iceland in the planning or feasibility stages.  

Overall, therefore, it appears that more than sufficient additional capacity would be 

available in the coming years to compensate for the maximum 8GW deficit envisaged by the 

‘maximum coal closure’ scenario. This is without relying on factors such as un-contracted 

capacity remaining available or increased CCGT availability delivered by Balancing 

Mechanism reform and a move to a well-incentivised energy market. If this proves not to be 

case however, any residual deficit would be of a magnitude that would be more than 

covered by the short term measures available to the System Operator. While some of these 

measures, such as maximum generation or interconnector emergency assistance would 

‘count’ toward the 3 hours Loss of Load Expectation (LOLE) limit prescribed by the reliability 

standard, consumers would be totally unaware of their of use. 
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The chart above illustrates a realistic assessment of combined resources available from both 

‘in-market’ and ‘out-of-market’ responses and demonstrates that it far exceeds the worst 

case deficit. This confirms that system security is very robust to significant and unexpected 

closure of coal capacity. 

  


