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FOREWORD 
 
James Heappey MP 

Good insurance policies are wise investments. But there is no point in buying a policy you do not 
need. 

 

This report by the ECIU has shown that the special temporary measure adopted in 2013 to cover 
us through the last three winters was completely unnecessary. We bill payers have spent £180 
million on standby power stations that were not needed. Not even during the coldest and darkest 
days of the winter just gone, when the wind hardly blew and safety checks put French nuclear 
power stations, from which we usually draw power, out of action.  

  

On the surface, we did not need the SBR. And while it is valid to argue it was a prudent investment 
during a period of disruptive energy system change, we should also ask whether ministers of the 
time were spooked by claims of an imminent loss of power. Certainly, stories around at the time, 
with Ofgem, SSE and some analysts claiming there would be a serious blackout risk within three 
years, may have played a role into persuading ministers to spend £180 million of consumers’ 
money unnecessarily. 

  

Hindsight is a wonderful thing. But it is now time to move the debate forward on the UK's energy 
system. 

  

Upgrades to our energy system mean it now runs much more efficiently, and notices warning of 
potential power shortfalls have become less frequent even as the capacity margin has fallen. Last 
winter, it stood at 6.6%, which proved ample – as did the 5.1% of the previous winter. Increasing it 
to 10% by building more power stations, which some commentators and reports advocate, would 
not come cost-free – anywhere between £800 million and £12 billion – depending on the 
technology chosen. Bill payers would meet the cost of that expensive over-insurance. 

  

Warnings of 'Blackout Britain' come from those who just don't understand the changes in our 
energy system and how greater flexibility brings greater resilience. This winter, it was around ten 
times more likely that you'd be struck by lightning than that National Grid would fail to deliver a 
unit of electricity to its intended destination. And from next winter, the Capacity Market comes 
into play, effectively removing ‘Blackout Britain’ risks from the agenda entirely.  

  

Britain’s energy system is changing rapidly, in ways unimaginable a decade ago. Innovators are 
finding new technologies and business models; competition is driving prices down. From the 
sidelines it can look a little messy but we are in the middle of a system upgrade as important to this 
nation's productivity as the advent of 3G was for mobile telephony or fibre-optic for 
broadband. Our energy system is no longer the binary 'power station to toaster' network of the 
past. Digitisation of the system allows us to operate more efficiently and with smaller margins, and 
as we introduce more flexibility through storage and demand management, we'll deliver greater 
resilience and a lower cost for consumers too. 

James Heappey is the Conservative Member of Parliament for Wells, a former member of the 
Energy and Climate Change Select Committee, and sits on the ECIU advisory board. 
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EXECUTIVE SUMMARY 
	

The Energy Act of 2013 ushered in reforms of the electricity market designed to deliver the 
“trilemma” objectives of security of supply, low cost and decarbonisation during a period of major 
technological change. Among its provisions was that for four years (subsequently shortened to 
three), National Grid would procure contingency measures in case the amount of ‘dispatchable’ 
generation – units that can be turned on and off at will – in the regular power market proved 
insufficient to deliver secure supply during winter peak demand periods. The fleet of stand-by 
power stations held outside the regular power market went under the name of the Supplemental 
Balancing Reserve (SBR). 

 

In this ECIU report, we review operation of the electricity system during the three winters for which 
the SBR operated. Somewhat remarkably, in view of the regularity with which graphic warnings of 
“blackouts” appear in public life, the SBR has not been used once. Its total cost to bill-payers 
during these three winters has been about £180 million. 

 

Not only that, but during the winter just gone, National Grid did not have to issue a single request 
for additional generating capacity within the regular power market – the so-called Notice of 
Insufficient Supply Margin (NISM). And this was a tough winter: a long spell of cold weather with 
low wind output, one of the cables connecting us to France broken by a ship’s anchor, and 
multiple French nuclear power stations out of action for safety checks. 

 

Although reports regularly warn that the winter capacity margin – the buffer between peak 
demand and peak supply – is tighter than ideal, our findings call this into question. The last two 
winters have seen capacity margins of 5.1% and 6.6% respectively – similar to those seen a 
decade ago. Then, NISMs were common; now, they are not. Simply put, supply and demand can 
be managed far more efficiently in this era of smarter technology, with demand-side balancing 
proving cheap and effective.  

 

This also calls into question the calls seen repeatedly for investment in more generating capacity 
in order to build capacity margins up towards the 10% level. The evidence suggests that this is a 
call to fix a problem that does not exist. And it would come at considerable cost – anything up to 
£12bn for additional nuclear capacity, although gas-fired power stations would be considerably 
cheaper. Cheapest of all, if this non-existent problem were to be solved, would be development 
of additional demand-side measures, where companies are rewarded for turning off non-essential 
processes at peak times – the market delivering a meaningful price signal, and consumers 
changing behaviour accordingly. 

 

The data show that the UK power system is among the most dependable in the world, operating 
with 99.999993% reliability in the last financial year. Furthermore, it appears that during the fairly 
rapid advent of variably-generating renewables, the grid has become more rather than less 
reliable. The Capacity Market is now online and will ensure sufficient capacity to meet peak 
demand for the next four winters – it can be extended as far into the future as is needed. It is a 
bridge to the fully flexible “smart” grid that the National Infrastructure Commission calculates will 
save Britons £8bn per year on energy bills while keeping the lights on securely. 
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INTRODUCTION 
 
Since the beginning of the decade, the headroom between the UK’s peak electricity demand 
and the total capacity of ‘dispatchable’ power stations has been shrinking. While this does not 
pose a threat to security of supply, it has led to calls that the system is getting ‘tight’, and has 
prompted the Government, National Grid and Ofgem to implement a series of measures to 
ensure that the lights do not go out. This report examines how successful these policies have been, 
how much they have cost UK consumers, and how the situation is set to change in the future. 

 

Section one reviews the Supplemental Balancing Reserve, a scheme through which power plants 
were paid to be held on standby in winter should the remainder of the system fail to satisfy the 
demand for power from UK homes and businesses. The scheme was introduced in 2014 and was 
retired at the end of February 2017 without being used. We take a look at the costs of the SBR, 
incurred despite it never being called into action, and outline how its existence probably led to 
higher prices in the wholesale market, and therefore higher consumer bills. 

 

Section two provides an analysis of the winter just gone. In the light of warnings about the 
prospect of blackouts across the UK, we investigate how close National Grid came to having to 
use one of its contingency measures to keep the lights on. We found that there was just one 
occasion where the margin dipped below 1.6 GW, and even then the system was more than able 
to cope without non-market mechanisms. Looking back, it appears the scaremongering seen in 
the second half of last year was unjustified. 

 

Section three details how things will be different next winter, as the capacity market comes into 
action. Offering payments in advance to ensure that power stations are available during the 
deep mid-winter is a sure-fire way to bolster security of supply, but at what cost? Is it really a better 
system than those it replaces? 

 

Section four offers an analysis of the costs involved were the ‘headroom’ between available 
generation capacity and maximum demand forecasts expanded. Using up-to-date costs of 
applicable technologies, we show the outlay needed to restore the margin to 10%, as recently 
alluded to by an influential Lords Committee but considered excessive by others. 

 

Finally, sections five and six show how the grid is currently extremely reliable, and takes a longer 
term view of how the system is changing. We outline the benefits of moving to a smarter and 
more flexible system, and what measures are needed. 
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THE END OF THE SUPPLEMENTAL 
BALANCING RESERVE 
 
Facing pressure to ensure the secure supply of electricity to Britain’s homes and businesses, Ofgem 
and National Grid introduced a new policy in the winter of 2014. The Supplemental Balancing 
Reserve (SBR) consisted of a number of back-up power stations, paid to remain available as an 
insurance policy in the unlikely event that the rest of the generation fleet were incapable of 
meeting the UK’s demand for electricity. Operating as a reserve only, the power stations involved 
were unable to sell their output into the wholesale markets, so that they could be relied upon 
were there a shortfall of electricity supply over the winter. 

 

Running from the start of November until the end of 
February, the reserve allayed fears that there would be 
power cuts owing to a lack of generation capacity during 
the coldest and darkest winter months. It was introduced 
amid concerns surrounding the perceived inability of the 
UK’s fleet of wind turbines to meet peak power demand, 
or that reliance on ageing gas, coal and nuclear power 
stations would put supply at risk. 

 

In its first year of operation the SBR supported 1.5 GW of 
capacity, holding three power plants outside of the 
wholesale market at a cost of £23.5 million.1 By the winter 
of 2016/2017 the SBR had expanded to 3.5 GW, at a cost 
of £122 million. Despite the cost, the SBR was not called 
upon during its three years of operation, and has now 
been phased out.2 The total cost of the scheme over this 
period was £179.7 million. Should the reserve have been 
called upon, an additional charge would have been 
paid to plant operators for power produced, on top of 
that shelled out to keep the plants on standby. Running in 
parallel to the SBR was the demand side balancing 
reserve (DSBR), a scheme whereby load on the grid could 
be cut to balance the system. Costs for this for 2014/15 
and 2015/16 totaled £4 million.3 The scheme did not run 
last winter. 

 

In addition to expenditure required to hold power stations 
in backup mode that were ultimately not needed, the 
existence of the SBR almost certainly affected prices on 

																																								 																					

	
1 http://www2.nationalgrid.com/UK/Services/Balancing-services/System-security/Contingency-balancing-reserve/SBR-Tender-Documentation/  

2 https://www.ofgem.gov.uk/publications-and-updates/decision-remove-supplemental-balancing-reserve-and-demand-side-balancing-reserve-cost-recovery-arrangements-201718  

3 https://www.ofgem.gov.uk/system/files/docs/2016/07/decision_on_sbr_and_dsbr_cost_recovery_for_2015_16_0.pdf  

SBR – Auction History 

 

2014/15 

Three units with 1.5 GW de-rated 
capacity secured at a cost of 
£23.5m (£15.57/kW) 

 

2015/16 

Tender 1: Three units with 704 MW 
de-rated capacity secured at cost 
of £11.1m (£17.80/kW) 

 

Tender 2: Eight units with 1.8 GW 
de-rated capacity secured at cost 
of £23.1m (£12.95/kW) 

 

2016/17 

Ten units with 3.5 GW de-rated 
capacity secured at a cost of 
£122m (£34.21/kW) 

 

Total cost: £179.7 million 

Number of times used: 0 
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the wholesale power market. Ofgem data show that wholesale costs comprise around 40% of the 
average domestic bill,4 therefore there will be additional unseen costs to this policy, atop the £179 
million paid to power plant owners via domestic and industrial energy bills. 

To participate in the SBR, power plant owners agree that they will not bid into wholesale or 
balancing markets during contracted hours. While this ensures that the capacity is available 
should it be needed, it also results in tighter available margins (without triggering the SBR) and 
therefore leads to higher prices as older and more expensive to run power stations are fired up 
instead of those in the reserve. During winter 2016/17, the highest day-ahead price was 
£102.70/MWh, around double that of a typical winter day (Figure 1). During this day, hourly 
contracts spiked at close to £800/MWh5. Were SBR-contracted units available to participate in 
wholesale markets during this time, such price spikes would be considerably lessened. 

 
Figure 1: Day-ahead wholesale power price (£/MWh), November 1st-February 28th.                           

Source: Nordpool.6 

 

The non-use of the SBR over the three years of its existence highlights how fears that the UK is 
facing risks of power cuts is overblown. It is not possible to detail how much ‘fearmongering’ 
around the risk of outages led to the implementation of the SBR, but it could be argued that the 
litany of reports, statements and newspaper articles stoking up fears in some way led to the 
implementation of an insurance policy that was ultimately unused. 

 

While this sort of analysis is easy to make with the benefit of hindsight, the suite of contingency 
measures that National Grid has in place would have already been more than sufficient to keep 
the lights on, evidenced by the lack of tight margins this winter and the lack of the use of almost 
all measures in recent years. A previous ECIU report detailed the extensive range of systems that 
National Grid can call upon to alleviate unexpected shortfalls,7 none of which were called into 
action during winter 2016/17. 

																																								 																					

	
4 https://www.ofgem.gov.uk/consumers/household-gas-and-electricity-guide/understand-your-gas-and-electricity-bills  

5 While price spikes are often reported in the news, they generally have very little effect on bills. In the UK the majority of output from power stations is hedged well in advance, with prices locked in to protect 

companies and consumers from price swings. Liquidity on day-ahead and hourly markets is considerably lower than that on the futures market, therefore high prices in these markets has a notably smaller influence on 

bills. Another point worth making is that a high price for one hour represents 1/8760th of annual output. 

6 http://www.nordpoolspot.com/Market-data1/N2EX/Auction-prices/UK/Daily/?view=table  

7 http://eciu.net/reports/2016/keeping-the-lights-on  
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A HASSLE-FREE WINTER 
 
During the build-up to the winter, political and media pressure turned once again to the likelihood 
of the UK being hit by blackouts.8 Building on the long-term theme that plant retirements and the 
threat of low wind levels cutting renewable generation will put security of supply at risk, the added 
threat of a reduction in import availability from France added further weight to the fear that the 
lights were set to go out.9  

 

Amid the apparently growing concern, National Grid issued its winter outlook in October, detailing 
a margin of 6.6% - around 20% higher than forecast a few months earlier and the highest since 
2012.10 This value shows the expected surplus of capacity during the highest demand of the 
winter, modified to account for unplanned outages at power stations, and colder than average 
weather. It equates to around 3 GW of headroom capacity (equivalent to two or three large gas 
power stations). A 6.6% margin equates to an expectation that contingency measures – such as 
NISMs, described below – would need to be used for just 30 minutes per year.8 

 

Figure 2 also shows the historical frequency at which a Notice of Insufficient System Margin (NISM, 
now known as an Electricity Margin Notice, or EMN) has been issued. NISMs are a contingency 
measure that National Grid can use to request additional output from power stations that are not 
running, or are running below full capacity, and are used when the system is expected to be 
shorter than the operator would like. Figure 2 shows these are at a long-term low, and that NISM 
frequency has not generally been correlated with capacity margins.  

	
Figure 2: Historical capacity margins and frequency of NISMs. Source: National Grid and Lazarus 
Partnership. Note: 2016 event occurred in May when multiple breakdowns rendered 1700 MW of 

capacity unavailable.11 

																																								 																					

	
8 For example: http://www.telegraph.co.uk/business/2016/07/08/uk-relies-on-emergency-measures-to-avert-winter-blackouts/  

9 https://www.ft.com/content/52e957a6-b64a-11e6-ba85-95d1533d9a62  

10 http://www2.nationalgrid.com/UK/Industry-information/Future-of-Energy/FES/Winter-Outlook/  

11 http://www.telegraph.co.uk/news/2016/05/10/breakdowns-force-national-grid-to-issue-power-supply-crunch-aler/  
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Analysis of the balance between available supply and demand over the winter months shows 
that the closest National Grid was to employing contingency measures came on the last day of 
October, when the gap between supply and demand dipped below 400 MW (figure 3). This 
incident aligned with the switch from British Summer Time to Greenwich Mean Time, and 
coincided with a number of plants unavailable due to maintenance. The margin falling below 500 
MW resulted in the automatic issuing of a Capacity Market Notice (CMN), but this measure was 
cancelled before it came into effect as higher than forecast wind levels boosted the margin back 
above the 500 MW cut-off. A CMN was also issued on November 7th, and again cancelled prior to 
coming into effect. 

	
Figure 3: De-rated margins and loss of load probabilities, October 31-February 28. Source: Elexon.12 

 

Accordingly, the Loss of Load Probability (LOLP) – a metric that shows the likelihood that a 
contingency measure would need to be called into action, not that any lights would go out – 
reached 29%. For the remainder of the winter the de-rated margin was at least 1.6 GW and the 
LOLP was seen no higher than 1.1% (Figure 3). For context, 1.6 GW is the same capacity as one of 
the two European Pressurised Reactors set to make up EDF’s proposed £18 billion Hinkley Point C 
power station in Somerset.  

 

During the four winter months, the de-rated margin averaged more than 4.2 GW, with an average 
LOLP of just 0.3%. This means that, on average, capacity representing billions of pounds of 
investment was not being used. This is an increasingly common problem as a lack of flexibility in 
the system requires power stations to be maintained year-round just in case they are required 
during the winter peak.  

	

The resilience of the power grid this winter was tested further by a reduced availability of imported 
power from France. Discovery of flaws in steel reactor vessels across the fleet ensured that dozens 
of reactors needed to be shut down for testing, causing a shortfall in generation capacity across 
the channel that hit dynamics of cross-channel electricity trade.13  

																																								 																					

	
12 https://www.bmreports.com/bmrs/?q=transmission/lossloadProbDerateMargin/historic  

13 https://www.icis.com/resources/news/2016/12/29/10066294/the-french-nuclear-outages-of-2016-the-backstory/  
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Electricity networks in the UK and France are linked by a 2 GW high-voltage interconnector cable. 
The UK typically imports power from France during peak hours, and can export power when there 
is a surplus in the UK, for example when windy weather pushes up wind farm generation. The 
dramatic fall in nuclear output (coupled with damage to the interconnector) meant that the 
availability of these imports was less certain. It also meant that France would be drawing more 
power through the interconnector than usual, touted as a problem for the UK grid in the buildup 
to winter. 

 

However, instead of being a drain on the UK system, the interconnector between Britain and 
France worked to the benefit of both countries.14 Able to rapidly change the direction in which 
power flowed, the link could ensure that power from France was flowing into the UK grid when it 
was most needed, with UK-generated power moving in the opposite direction when the French 
system was short. This ability to stabilise linked grids is a well-known property of interconnectors,15 
and one of the reasons behind political will to ramp up capacity both in the UK and across 
Europe.16,17 

 

ENTSO-E, the European trade body for electricity network operators, forecast more than 
adequate supply across Europe for the winter just gone even if well-below average temperatures 
were experienced.18 This was despite the problems in France, and adds further support to an 
increase in interconnection capacity. Connecting into a system that spans the continent allows 
power from a greater range of power stations to flow into the UK grid, while drawing on 
renewables spread across a greater area will ensure that the effects of localised weather systems 
are minimised.  

 

It can clearly be seen that there was no danger to security of supply this winter, continuing a long-
running trend of extremely high grid reliability in the UK. The last time the UK suffered power cuts 
due to a lack of generation was in 2008, when a coal plant and nuclear plant broke down at the 
same time.19 Despite numerous ‘warnings’ since, there have been no reliability issues as the UK has 
increased its reliance on renewable generators, which collectively produced more than 25% of 
electricity generated in 2016.20  

 

 

 

 

 

 

																																								 																					

	
14 http://www.timera-energy.com/interconnector-value-the-cross-channel-tug-of-war/  

15 https://policyexchange.org.uk/wp-content/uploads/2016/09/getting-interconnected.pdf  

16 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/266460/More_interconnection_-_improving_energy_security_and_lowering_bills.pdf  

17 https://ec.europa.eu/energy/en/news/new-expert-group-electricity-interconnection-targets-call-applications-deadline-extended  

18 https://www.entsoe.eu/Documents/Publications/SDC/2016-wor_report.pdf  

19 http://www.telegraph.co.uk/news/uknews/2039447/Blackouts-affect-thousands-in-Britains-worst-power-shortage-in-four-years.html  

20 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/593413/Press_Notice_February_2017.pdf  
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LOOKING AHEAD – THE CAPACITY MARKET 
 
The Capacity Market – launched by then DECC Secretary of State Ed Davey as part of the 2013 
Energy Act – is set to go live this winter, bringing the curtain down on the SBR. It offers payments to 
power plant owners to guarantee the availability of non-renewable generating capacity, and 
was introduced as a result of lower cost electricity from wind and solar generators undercutting 
thermal plants to the extent where they may be uneconomical to keep open.  

 

It provides an additional income stream to power station owners, supplementing revenue from 
the wholesale and balancing markets to guarantee plants make enough money to avoid closure. 
It is also meant to stimulate the construction of new large gas power stations, although this is 
largely yet to materialise. Instead, around 8.5 GW of small scale ‘peaking plants’ have received 
contracts,21 although the high emissions output from these units ensure that they will not be able 
to run for long periods throughout the year without breaching carbon and pollution limits. 

 

The desired capacity for a given winter is procured over two auctions, held four years (T-4) and 
one year (T-1) in advance. This system is designed to secure most of the power plants needed 
early and at low cost, with the one-year auction providing an opportunity to fine tune capacity. 
To promote the construction of new power plants, 15-year contracts are on offer in the T-4 
auction, while the T-1 offers only single-year contracts. 

 

Designed to come into effect in winter 2018/19, the first T-4 auction was held in 2014, offering 
payments of £19.40/kW to generators (working out to just shy of £20 million for a 1 GW power 
station). The following two auctions cleared at similar prices; £18/kW in 2015 and £22.50/kW in 
2016. Despite a total cost of more than £3 billion, the subsidies on offer in the T-4 auctions are yet 
to stimulate the construction of large gas-fired power station – a stated aim of the capacity 
market on its introduction. Instead, the vast majority of funds are set to flow to existing generators, 
including many coal power stations that the government wants to see closed by 2025 and 
nuclear power stations that would certainly be generating electricity without payments. 

 

The first and only T-1 auction held to date secured 54.4 GW of capacity for the winter of 2017/18, 
at a cost of just £6.95/kW.22 This auction was a one-off in securing a whole winter’s capacity in a 
single session, having been brought forward by a year by former Energy Secretary Amber Rudd. 
The clearing price was well below analyst expectations, and flowed almost exclusively to existing 
power stations (more than 90% of the total) – prompting some critics to question whether the 
capacity market was actually needed.23 It could also be questioned whether bills should be 
increased following the capacity market (as suggested by RWE Npower),24 as the vast majority of 
payments are destined for power plants that would already be running, and therefore incur no 
additional costs to guarantee availability. 

 

																																								 																					

	
21 https://www.emrdeliverybody.com/CM/T-4-Auctions.aspx  

22 https://www.emrdeliverybody.com/Capacity%20Markets%20Document%20Library/Early%20Auction%2017-18%20Provisional%20Results.pdf  

23 https://www.cornwall-insight.com/newsroom/all-news/capacity-market-early-auction-results  

24 http://www.npowermediacentre.com/r/5417/npower_changes_domestic_standard_energy_prices_impacting  
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Figure 4 shows the breakdown of payments from the first T-1 auction by technology. Focussing on 
nuclear, for example, shows that EDF (who own all of the UK’s nuclear generating capacity) will 
receive an additional £54 million in revenue from the capacity market, on top of that earnt from 
selling power into the wholesale market – estimated at more than £3 billion for 2016.25 Considering 
there are no additional expenses involved in meeting the terms of the capacity market contract, 
there is no justification for passing the cost onto consumers. The same can also be said for coal 
and gas power stations which would also be running as normal this winter, with or without 
capacity market payments.  

 

With the issue of energy bills becoming increasingly politicised,26 it is important that the true 
reasons behind changes in costs are as clear as possible. Policy costs are becoming a scapegoat 
for macroeconomic factors – such as commodity prices and currency costs – feeding through 
into energy bills. 

	
Figure 4: Capacity awarded in 2017 T-1 capacity market auction, segregated by type.                             

Source: National Grid 

While the capacity market undoubtedly ensures that there is no danger of the lights going out,27 
and in theory provides a platform of secure supply upon which to focus on decarbonisation and 
keeping costs down,28 the way the policy has panned out has drawn criticism from across the 
energy sector.  

 

Switching payments from a small and targeted reserve system to the whole sector will see costs 
jump – up from the £122 million for SBR in 2016/17 to £387 million for the capacity market in 
2017/18. The government hopes to offset some of the increase in policy costs by an expected cut 

																																								 																					

	
25 ECIU estimation based on governmental figures for power produced and Nordpool pricing data. Does not account for changes owing to EDF trading strategy. 

26 http://www.thetimes.co.uk/article/mps-turn-up-heat-as-energy-firms-raise-prices-vwjfwqmzp  

27 http://www.bbc.co.uk/news/business-38791572  

28 http://eciu.net/blog/2017/another-capacity-market-auction  
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in wholesale prices.29 It has also been described as contradictory by offering payments that 
prolong the lifetimes of power stations that other policies are aiming to drive offline (such as coal 
plants), and has drawn ire due to terms which hold back certain technologies, such as demand 
side response. 

 

Critics of the capacity market suggest that its technologically neutral status is prolonging the life of 
coal power stations at the expense of newer and cleaner generation types.30 The government has 
provided rationale for this position using EU state aid rules, which prevent discrimination by 
technology. Following the UK’s extrication from the EU, these rules will no longer apply and the 
capacity market could be tweaked to aid decarbonisation and new gas capacity. Preventing 
coal power stations from bidding in T-4 auctions, for example, would reduce guaranteed revenue 
for these units and make them less likely to remain open. 

 

Overall, the success of the capacity market will be judged on a number of factors: how efficiently 
it can stimulate new power stations to replace the UK’s ever-ageing fleet, how cost-effectively it 
can ensure that the lights stay on, and how soon it can be retired to return the task of increasing 
capacity to the market. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

																																								 																					

	
29 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/521301/Govt_response_to_March_2016_consultation_FINAL.pdf  

30 https://sandbag.org.uk/project/uk-capacity-market-analysis-2/  
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CALLS FOR A HIGHER MARGIN 
	

Despite a small uptick this winter, the UK’s capacity margin has been in gradual decline since 
2010.31 Falling from more than 10% in 2011 to 6.6% in 2016, critics of current energy policy have said 
this is not sufficient to ensure an uninterrupted and reliable electricity supply.  

 

“There is a sustained danger of intermittent blackouts for the foreseeable future, thanks to 
dwindling base capacity and freak weather events.” 

- British Infrastructure Group “Electric Shock,” (2016).32 
 

“National Grid’s Winter Outlook 2016/17 highlights the precarious state of the UK’s electricity 
generating system. Provisional derated capacity margins are estimated to be 5.5% [note: this 
value is incorrect] with emergency balancing measures.” 

- Centre for Policy Studies “Are we heading for blackout Britain?” (2016).33 
 

There has been no reduction in grid reliability as the margin has decreased. Despite this, certain 
participants in the debate around energy policy recommend that the current margin should be 
increased. While not including an increase in margins as an explicit recommendation, a recent 
report from the House of Lords Economic Affairs Committee suggests that the risk of blackouts was 
lower when a margin of more than 10% was present.34 

 

Based on current capital expenditure costs, table 1 shows the capital expenditure (CapEx) 
needed to boost the current margin to 10%. It is important to note that these figures exclude 
operating costs, the cost of connecting to the network and the costs of paying for any power 
produced. The current margin is 6.6%, on a forecast peak demand of 55 GW. Extending this to 10% 
would require an additional 1.9 GW of de-rated capacity. Different technologies have different 
de-rating factors to account for the extent to which they can be relied on during the winter peak, 
this is accounted for in the proposed capacity increase needed to meet the 10% ‘target’. 

 

 

 

 

 

 

 

 

	
																																								 																					

	
31 https://www.publications.parliament.uk/pa/ld201617/ldselect/ldeconaf/113/113.pdf  

32 http://britishinfrastructuregroup.uk/wp-content/uploads/2016/12/Electric-Shock-will-the-Xmas-lights-go-out.pdf  

33 http://www.cps.org.uk/files/factsheets/original/160929100405-84AreWeHeadedforBlackoutBritain.pdf  

34 https://www.publications.parliament.uk/pa/ld201617/ldselect/ldeconaf/113/113.pdf  
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Technology CapEx per GW 
capacity 

Required 
increase in 

actual 
capacity* 

Cost of 
sufficient 

capacity to 
boost de-rated 
margin to 10% 

Marginal 
emission 

intensity** 

Gas (CCGT) £800 million - 
£1 billion 

2.08 GW £1.7–2.1bn 350 g/kWh 

Gas (OCGT) £400 – 600 
million 

1.95 GW £780m–1.2bn 500 g/kWh 

Nuclear 
(Hinkley) 

£6 billion 2.06 GW £12.4bn 0 

DSR (via 
aggregator) 

£200-500k 2.13 GW £426k–1.1m 0 

Interconnector £700m – 1 
billion 

2.34 GW £1.6–2.3bn 0 (emissions 
not counted 
toward UK 

total) 

Table 1: Expenditure needed to increase de-rated capacity margin to 10%. *de-ratings based on assumed 
breakdown rates in National Grid 2016 winter outlook.35 Interconnector de-rating assumed at 75% based on 
Ofgem figures for new capacity.36 DSR de-rated according to National Grid figures.37 ** for reference, the 

fifth carbon budget recently approved by government targets total power sector emissions below 
100g/kWh by 2030. By this date, plants with higher emissions intensity will be unable to operate at full output, 

potentially harming revenue and therefore reducing investor appetite to back these technologies. 

	

While table 1 shows that the cost of increasing the de-rated margin to 10% could be as high as 
£12.4 billion, it is highly unlikely that new nuclear build would be used to increase margins given 
the costs involved – gas plants are much more likely. The table also shows the low cost at which 
demand side response (DSR) could fulfill the task. DSR, however, is currently prevented from 
accessing markets on the same terms as conventional forms of generating capacity, therefore 
policy changes would be required before the required 2.13 GW could be procured.  

 

The absence of problems relating to a declining capacity margin shows that a narrowing gap 
between supply and demand is not an issue. Moving ahead, as more capacity retires due to old 
age, measures that increase grid flexibility will ensure that a thinner margin can be realised 
without affecting security of supply. Far from increasing the risk of power cuts, this will enable the 
more efficient use of high-value generating assets, keeping consumer bills as low as possible and 
facilitating the increase in renewable generation capacity needed to meet the UK’s legally 
binding carbon targets. 

 

 

 
																																								 																					

	
35 http://www2.nationalgrid.com/UK/Industry-information/Future-of-Energy/FES/Winter-Outlook/  

36 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/535271/DECC_IC_letter_FINAL_June2016.pdf  

37 https://www.emrdeliverybody.com/Capacity%20Markets%20Document%20Library/DSR%20De-rating%20Information.pdf  
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THE MOST RELIABLE PERIOD OF GRID SECURITY 
	

The reliability of the UK’s electricity network during the last financial year was 99.999993%.38 This 
figure shows that it is extremely unlikely that a unit of power will not be available when requested, 
it is based on a number of factors: energy not supplied, the severity of the outage and the time 
taken for supply to be restored. While the capacity margin has declined since 2010, the reliability 
of the grid has increased, and has not fallen below 99.999% this decade (Figure 5).  

	
Figure 5: NG Transmission system reliability, 2010/11 onwards. Graphs show the same data presented 

on different scales. Source: National Grid.38 

	

Reliability is a different measure to LOLE and LOLP (as discussed earlier) which are forward looking 
probabilities. Reliability is calculated with the benefit of hindsight, with that of the UK sitting among 
the highest in the world. 

 

“We now get 14% of our electricity from intermittent sources and our electricity supply remains the 
most secure in Europe” 

- Greg Clark, Secretary of State for Business, Energy and Industrial Strategy 
 

A reliability of 99.999993% corresponds to a less than one-in-ten-million chance of the grid failing to 
deliver power, roughly equal to the chance of winning the lottery in each UK draw. It is also 
around a thousand times less likely than asteroid 2013 TV135 – which would cause an explosion 50 
times more powerful than the most powerful nuclear bomb ever used – hitting the earth.39 

	

	

	

	

	

																																								 																					

	
38 http://www2.nationalgrid.com/UK/Industry-information/Electricity-transmission-operational-data/Report-explorer/Performance-Reports/  

39 http://www.usatoday.com/story/tech/2013/10/18/asteroid-earth-2032/3007757/  
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THE FUTURE: MODERN, SMART AND FLEXIBLE 
 
Over the medium to long term, the changing structure of power systems around the world is clear. 
Grids are switching from centralised structures, based on a small number of large plants producing 
power for passive customers, to systems based on a greater number of smaller, distributed 
generators, connected to a more flexible grid. The new system would operate more like a 
traditional market, where demand can flex to supply as well as vice versa. 

 

The Government is clearly on board with this transition: phasing out old and dirty coal power 
stations,40 supporting an increase in interconnection capacity to boost links with grids in other 
countries, and issuing a joint call for evidence with Ofgem to gather stakeholder opinion on the 
changes currently taking place. 

“Government and Ofgem are committed to ensuring the energy system works for people and 
businesses. A smarter and more flexible system offers significant benefits for consumers and the 
economy. This can help to ensure the UK has a secure, affordable and clean energy system now 
and in the future, while helping to enable growth in all parts of the country” 

- BEIS/Ofgem: A Smart, flexible energy system – call for evidence41 

The ‘grid of the future’ is based around several components. The remainder of this section will 
outline each of these in turn. 

The most notable change between the status quo and the ‘grid of the future’ is the widespread 
shift away from large, centralised, mainly fossil-fueled power stations to distributed network of 
renewable generators. To meet the UK’s legally binding carbon target, the vast majority of 
generating capacity will need to be low carbon; mainly wind, solar and nuclear. The 
development of wind and solar power in the UK has progressed well in the past, but uncertainties 
around the new generation of nuclear power stations is casting doubts over their ability to be built 
quick enough and without running over budget. 

The UK is a world-leader in offshore wind, boasting close to half of Europe’s installed capacity.42 
However, recent cuts in support to onshore wind and solar PV have shellshocked the industry, 
dramatically slowing the rate of deployment.43 

The variable nature of wind and solar power ensure that they cannot be relied on to produce 
electricity every hour of the year. Output is dependent on wind speed and solar irradiation, and 
measures need to be put in place to ensure sufficient supply on cold, still, dark days. Despite this, 
the prospect of zero-carbon, low marginal cost power ensures interest in renewables continues. 

In general, four tools need to be put into place to increase grid flexibility; storage, interconnection, 
demand side response and peaking gas plants. As complimentary technologies that are largely in 
competition with each other, effective rollout of each will allow renewables to be integrated into 
the grid at the lowest cost. 

																																								 																					

	
40 https://www.gov.uk/government/consultations/coal-generation-in-great-britain-the-pathway-to-a-low-carbon-future  

41 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/576367/Smart_Flexibility_Energy_-_Call_for_Evidence1.pdf  

42 https://windeurope.org/about-wind/statistics/offshore/  

43 https://www.gov.uk/government/statistics/solar-photovoltaics-deployment  
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Storage is seen as essential for balancing the ‘peaks and troughs’ in renewable energy output. 
Electricity is set apart from other energy commodities by difficulties involved in storage. 
Compared to gas and coal, which can be safely stored almost indefinitely, keeping electricity 
until it is needed has historically been more expensive. However, research into battery technology 
is progressing at an astounding rate, with large-scale storage seen undercutting gas-fired power 
stations in the 2016 T-4 capacity auction.44 Costs of household battery storage is also plummeting, 
while the rate of progress in electric vehicles will add vast amounts of storage capacity onto the 
system in coming years. 

Once a tipping point is reached, and electricity can be generated renewably and stored 
cheaply until it is needed. This, in theory, will render thermal generation such as coal and gas 
largely obsolete, and dramatically cut carbon emissions associated with the generation of 
electricity. 

Interconnectors, as mentioned earlier, link grids in neighbouring countries to allow efficient trade 
of electricity. It also allows grids to call on power from a much larger system, drawing electricity 
from more power stations and accessing renewable generators exposed to a greater range of 
weather conditions. 

Demand side response (DSR) is a tool used to reschedule processes away from times of highest 
system demand, reducing stress on the grid and cutting overall capacity requirements. This allows 
assets to be used more efficiently, cutting the number of power plants needed to meet peak 
demand that sit unused for the rest of the year. DSR is widely supported, with industry and 
academia both firmly in support. DSR providers are currently prevented from accessing markets 
on the same terms as conventional generators, although National Grid is seeking to address this 
through its Power Responsive scheme.45 

Finally, peaking plants can be used to top up the system when rare lulls in renewable output 
render them necessary. Able to ramp up quickly and provide other services that the grid needs, 
such as frequency regulation, a small number of peaking plants are likely to be needed in the 
medium term. Cheaper to build than conventional gas power stations, they are anticipated to 
run infrequently, therefore emissions produced will not be a considerable problem. 

The switch to a smarter and more flexible system is already well underway in the UK, and apart 
from a small number of vocal objectors, attracts widespread support. The government is 
expected to issue its response to a consultation on smart, flexible power during the summer of 
2017, which should offer further guidance on how the UK will keep pace with other developed 
nations. The National Infrastructure Commission outlined the £8 billion annual saving potential for 
getting it right,46 while increased competitiveness arising from lower bills could be vital as the UK 
leaves the EU and begins a new global trading perspective. 

 
 
 
 

																																								 																					

	
44 https://www.ft.com/content/0f533cb6-bde6-11e6-8b45-b8b81dd5d080  

45 http://powerresponsive.com  

46 https://www.gov.uk/government/publications/smart-power-a-national-infrastructure-commission-report  
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CONCLUSION 
 
The phase-out of the SBR after three years of operation has provided yet another example of how 
secure the UK’s electricity supply is. Following £180 million of payments to power stations that were 
ultimately not needed, the system has been replaced by the capacity market, which should be 
the final nail in the coffin for blackout fears in the UK. Whether these fears led to the 
implementation of the system is unknown, but the reliability seen in recent years shows that they 
should be given little credence in the future. 
 
Looking ahead, we can also learn from the events of this winter, where the grid didn’t even blink 
during times of highest stress. Calls for an increased capacity margin have been shown, once 
again, to be unnecessary, with costs of boosting the margin to 10% calculated at anywhere from 
£800,000 to £12 billion – cash which could surely be spent better elsewhere. 
 
In fact, as the system becomes more flexible, a greater margin will seem even less sensible. 
Building, operating and maintaining hugely expensive assets that will be used infrequently at best 
should be avoided, with any unneeded outlay likely to be recovered through higher bills.  
 
Energy policy is not without its faults, with issues sure to arise as a blistering pace of technological 
change effects the industry. Rather than wasting time and effort on arguments from the past, we 
should be looking forward to the benefits the new system can bring to the UK in these turbulent 
times. 
 
  
 
 
 
 
 
 


