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SUMMARY 
 

 
This winter will see the margin between supply and demand in the UK’s electricity grid at a 
lower level than for most of the last decade. Due to power station closures and market 
conditions that have not encouraged investment in dispatchable generation, National 
Grid has had to pay higher sums than it did last year for contingency measures. 
 
 
Despite the first new gas power station for more than three years firing up this autumn, the 
margin between de-rated capacity and peak winter demand is expected to be just 5.5%. 
This figure is largely unchanged on last year, and significantly below the level just five years 
ago, when the cushion topped 15%. 
 
 
To take us through the winter months – when electricity demand is at its highest – National 
Grid has a suite of grid management measures. These tools are used throughout the year 
to keep the system in balance, but come into play more frequently in the winter when the 
grid is under the most stress. They include maintaining a number of plants on standby, 
reducing industrial demand, asking power stations to boost output and ramping up 
imports, among others. 

 

Demand-side response would also help keep the system balanced, especially during the 
winter months, by rescheduling the use of processes that are not time sensitive away from 
peakload hours. It has been shown to be potentially quicker, cheaper and cleaner than 
building new power plants, yet is currently unable to reach its full potential in the UK. 

 

Demand-side response is used in numerous US states, shaving more than 7% from peak 
demand – equivalent to the output of Hinkley Point C into the UK system – and analysis in 
this report shows that increased use of DSR could reduce the cost of one of National Grid’s 
contingency measures by one-fifth.  

 

Demand-side response is already used by forward-thinking companies, highlighted in three 
case studies at the end of this report, yet studies show it could achieve much more if 
allowed to compete on an equal footing with other technologies. 
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TIGHT MARGINS 
 
The UK’s electricity system is in transition. Ageing power stations are becoming increasingly 
unreliable and closing, while new technologies are disrupting the market and reducing the 
profitability of conventional power plants. Over recent years, these changes have seen the 
margin – or surplus – between guaranteed available supply and demand become thinner, 
prompting National Grid to implement schemes to ensure sufficient capacity remains 
available over the winter months. 

 

National Grid’s outlook for the coming winter, 
when electricity use is at its highest, shows the 
margin between de-rated capacity (see box 
out) and forecast demand is 5.5%.1 This value is 
largely unchanged on last year and remains the 
tightest since 2007/08 when a number of 
unexpected outages at nuclear plants cut 
available capacity over the winter months.2 

 

The government has tried to encourage private 
investment in new dispatchable power stations; 
however, this has not been forthcoming as 
current economics do not offer investors 
sufficient returns.  

 

The UK is following a global trend for electricity 
systems dominated by large power stations to 
transition to more ‘flexible’ grids, with increasing 
amounts of renewable energy and smart 
technologies to match supply and demand. 

 

Due to the Capacity Mechanism (see later) beginning in 2017/18 this is likely to be the last 
winter when margins make the news. Nevertheless, the probability of National Grid having 
to employ emergency measures – such as forced disconnections – this winter is less than 
0.1%.3 

 
 
 
 

																																								 																					

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

2 https://www.ofgem.gov.uk/ofgem-publications/41707/ofgemslides-wtdseminar230108finalforweb.pdf  

3 Based on a loss of load expectation (LOLE) of 1.1 hours/year. 

De-rated capacity margins 

The de-rated capacity margin is the 
gap between expected electricity 
demand and supply adjusted to 
account for plant availability. This 
winter, peak demand is forecast at 
52.7 GW, and capacity is forecast at 
54.7 GW. 

De-rated capacity is based on 
availability at a given time: 80-90% for 
gas, coal and nuclear and lower for 
interconnectors, wind and solar, 
although improving technology and 
more renewable capacity installed is 
changing the balance. 

No plant is available 100% of the time 
due to the need for maintenance 
and refuelling, while unplanned 
outages also reduce availability. 
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TOOLS TO KEEP THE LIGHTS ON 
 

The UK has not experienced a generation-based outage since May 2008 when Scottish 
Power’s Longannet and EDF’s Sizewell B power stations tripped within minutes of each 
other, removing 1.5 GW of generation capacity from the grid. 4  The resultant fall in 
frequency prompted National Grid to shut down part of the system to prevent the whole 
grid failing. Almost all power cuts since have been due to issues with local networks; trees 
falling, cable degradation, vandalism, flooding etc. The distribution network operators 
(DNOs), have responsibility for fixing these problems, which occur around 250,000 times per 
year.5 

 

National Grid has a range of tools and techniques it uses day-to-day to keep the UK’s grid 
balanced should, for example, a power station fail unexpectedly, wind levels fall and 
remain low, or parts of the system fail due an accident such as trees falling or fires.  

 

Standby power stations – National Grid held an auction to secure of 3.6 GW of (de-rated) 
plant capacity to be held in reserve from November to February.6 Corresponding to nearly 
7% of peak demand, the plants in this Supplemental Balancing Reserve (SBR) are not 
generating day-in-day-out and can be asked to fire up at any time. This capacity is 
included in the de-rated margin. This is in addition to ‘spinning reserve’ gas power plants 
that are running but not delivering power onto the grid. 

 

Reducing demand – Energy users voluntarily enter into demand-side response (DSR) 
agreements and receive payments for shifting non-essential processes away from hours of 
peak demand. National Grid contracted 475 MW of DSR for this coming winter in January,7 
although an auction for a further 177 MW in August failed to attract sufficient interest8 (see 
below). Users of this service include Aggregate Industries9, Tarmac10 and United Utilities.11 

 

Imports – The UK can import up to 4 GW through interconnectors with Ireland, France and 
the Netherlands, and more are being built. When demand in the UK is high, an arbitrage 
opportunity will open across the interconnector, increasing the flow of power into the UK. 
National Grid can also request a boost in power flows from its Irish, Dutch and French 
counterparts, pushing more power into the system. 

																																								 																					

	
4 http://news.bbc.co.uk/1/hi/england/7423169.stm  

5 http://eciu.net/assets/The-Lights-Seem-to-be-Staying-On-Realities-behind-‘Blackout-Britain’-0ctober-2015.pdf  

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

7 http://theenergyst.com/national-grid-buys-475mw-of-demand-response-to-cover-next-winter/  

8 http://www.ft.com/cms/s/0/99ac8702-6871-11e6-a0b1-d87a9fea034f.html?siteedition=uk  

9 http://www.powerresponsive.com/viewpoints/demand-side-response-adds-up-for-aggregate-industries/  

10 http://www.tarmac.com/news-and-media/news/2015/december/open-energi-and-tarmac-sign-landmark-smart-energy-partnership/  

11 http://uk.reuters.com/article/uk-britain-electricity-aggregators-idUKKCN0YE0GU  
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Hydro and batteries – The UK has 3 GW of pumped hydro storage and – for the first time this 
winter – 200 MW of battery storage that can react rapidly to short-term imbalances in the 
grid. Interest in the battery auction was high, with more than 1.2 GW of capacity placing 
bids, producing prices well below analyst expectations. 

 

Boost power plant output – Plants running below full capacity can be asked to increase 
generation, via the issuance of an Electricity Margin Notice (EMN) by National Grid 
(previously known as a Notice of Insufficient System Margin (NISM)). It is rare that all UK 
plants are running at full output, and many are able to ramp up at short notice.  

 

These measures can attract column inches but are a normal component of keeping the 
system in check. Their use is currently at a long-term low (Figure 1). National Grid can also 
request that plants run above normal maximum capacity for short periods of time. 

 

Voltage reductions – National Grid can make minor changes to the voltage of the grid to 
reduce overall power demand. Changes of up to 5% are authorised, though seldom used. 
These changes cannot usually be detected, with modern electrical equipment designed 
to cope with small fluctuations.  

 

 

	  

 

Figure 1: Annual capacity margins and frequency of NISMs, 2005-to-date. Source: 
National Grid, Lazarus Partnership  
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THE WINTER TOOLKIT: HOW MUCH DOES IT COST? 
	

The cost of measures to see us through the winter are higher this year than last year, mainly 
due to the increased cost of the SBR auction. Despite this, the costs make up a fraction of 
the average residential bill. 

 

Tool Winter 2015/16 cost Forecast winter 2016/17 
cost 

Supplementary balancing 
reserve (SBR) £33.9 million £122 million 

Demand-side balancing 
reserve (DSBR) £2.6 million n/a 

DSR auction n/a 

£22 million (for 0.8 GW, 
including other 

technologies alongside 
turndown DSR) 

Total 
£36.5 million (~46p per 

household, less than 0.1% 
of annual bill) 

£144 million (~£1.80 per 
household, 0.3% of annual 

bill) 

 
  

Mythbusting 

 

Turning down voltage means kettles won’t boil – A voltage reduction was last 
implemented in 2006, with a 1% reduction adding just eight seconds on to the time 
taken to boil a kettle. The 5% limit granted to National Grid is far more than would likely 
be needed, equating to a 2.5-3 GW reduction in demand. 

Paying factories not to use power is ‘bonkers’ – Factories opt into these contracts 
voluntarily, in return either gaining specific payments or reduced bills, or both. The DSBR 
was used last winter, without any ill-effects on productivity or output. 

Blaming carbon tax – The UK’s carbon price floor retains the support of utilities and has 
boosted profitability of gas-fired plants.  

Taking a gamble on France – Interconnectors link to a Europe-wide grid, rather than to 
a single country. Connecting into a grid spanning from Portugal to Poland and from 
Norway to Italy reduces the risk of outages, tight margins or low wind speeds across the 
whole network due to the inclusion of a greater number of generating assets. 
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BALANCING THE GRID IN THE FUTURE: WHAT ROLE COULD DSR PLAY? 
 

DSR technology reduces peak electricity demand, typically by rescheduling non-time 
critical processes (e.g. air conditioning, refrigeration or industrial heating) away from the 5-
7pm peak demand period, to earlier in the afternoon or later in the day. It creates an 
incentive to use electricity when it is cheapest and most abundant, increasing efficiency of 
generating assets and reducing the need to build and operate power plants that only run 
for short periods during the winter.  

 

DSR firms are starting to find a market by being able to temporarily reduce electricity 
demand cheaper than the cost of firing-up large power plants to boost supply – the way 
the grid has been traditionally balanced. 

 

Businesses can now work with DSR firms (and householders may be able in the future too) to 
temporarily ramp their electricity use up or down for a financial reward leading to a more 
efficient allocation of resource (i.e. electricity) across the grid, and lower costs overall. 

 

DSR aggregator firms can accrue capacity within a matter of months, far quicker than the 
several years taken to design and build new power stations. Set-up costs are also far lower, 
while emissions are reduced by turning down demand at peak hours instead of firing up old 
and polluting power stations for a limited amount of time. 

 

DSR providers accrue capacity by visiting the sites of interested parties, assessing the scope 
for demand reduction and working with clients to draw up a plan detailing how much – 
and for how long – they are willing to reduce demand. Once contracts are signed, clients 
are notified if National Grid would like DSR to be used, and can respond accordingly. DSR is 
a core part of a smart, flexible energy system as outlined by the National Infrastructure 
Commission,12 Energy UK13 and the Major Energy Users Council.14 

																																								 																					

	
12 https://www.gov.uk/government/publications/smart-power-a-national-infrastructure-commission-report  

13 https://www.energy-uk.org.uk/publication.html?task=file.download&id=5722  

14 http://www.powerresponsive.com/media/1140/ng_meuc-dsr-book.pdf  

DSR – one technology, three variants 

Users of DSR can respond in three ways to signals from National Grid: 

Turn-down – Equipment is turned off when demand exceeds supply 

Turn-up – Energy-consuming processes are boosted to use surplus power in the grid. 

On-site generation – Companies use behind-the-meter generators when supply is tight to 
avoid drawing power from the grid. Although currently grouped with genuine DSR in the 
capacity market (see below), this is not an ideal arrangement as diesel generators 
produce carbon dioxide and other pollutants. 
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How much does DSR cost? – DSR provider Open Energi cites an upfront cost of £200/kW for 
setting up DSR systems in companies and offering the aggregated service to the grid.15 This 
is significantly lower than the £500-700/kW cost of building a peaking gas plant (or the 
£5,000-£6,000/kW cost of constructing Hinkley Point C). Because its capital costs are lower 
than new generation, DSR can bid into markets at lower prices, with savings passed onto 
consumers through smaller bills. The auction for 475 MW of DSR capacity for this winter 
cleared at £27.50/kW/year, well below the £34.31/kW/year cost of keeping power plants 
on standby. 

How will it help keep the lights on? – DSR can boost capacity margins without the 
construction of new plants or resurrection of old, polluting power stations. During November 
2015/16, DSR was used to shift 40 MW of demand when multiple power stations failed 
simultaneously and National Grid issued a request for additional capacity. This volume 
accounted for less than 1% of total demand but there is potential for DSR capacity to be 
expanded quickly and cheaply, although current policy barriers are preventing this. 

	

Will it help us meet emissions targets? – To meet highest annual demands, National Grid 
currently calls on old, polluting power stations to start up – a process itself that both 
increases emissions and reduces plant lifetimes. This could be reduced by utilising DSR 
instead, rescheduling energy-intensive processes to times when less carbon-intensive assets 
are generating. 

The flexibility offered by DSR will also aid renewable generation, smoothing fluctuations in 
supply that are inevitable as more wind and solar capacity is added to the grid. Processes 
that need only run for a few hours per day can be switched on when electricity is at its 
most abundant. 

																																								 																					

	
15 http://www.openenergi.com/wp-content/uploads/2015/07/Open-Energi_Making-our-energy-smarter_infographic.pdf  

 
Figure 2: Hourly fluctuations in wholesale power price. Peak hours highlighted. Data from N2EX. 

Average of 1-31 January 2016.  
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How long can turn-down DSR be used for? – National Grid demands a minimum of one 
hour from DSBR contractors, although prefers availability across a four-hour window from 4-
8pm. It offers higher payments for higher degrees of availability. While firms may not want 
to ‘turn down’ electricity use for several hours, by working with several companies, DSR 
providers can offer this service to the grid over a prolonged period. 

 

Why isn’t DSR more prevalent in the UK? – DSR providers are currently unable to access 
wholesale and balancing markets on the same terms as other participants, hindering 
growth of the sector. Additionally, DSR is only able to bid for one-year contracts in the 
capacity market, which was mainly designed to encourage new large, centralised 
generators that can bid for 15-year contracts. Despite its ‘technology-neutral’ design, the 
capacity market appears to favour power stations. Just 1.5% of capacity was offered to 
DSR in the first capacity market auction, on different terms from the rest of the market. 

 

How can companies use DSR? – Any electricity consuming process that is not time specific 
can be utilised in DSR. Assets already in use include pumps that are scheduled to run 
outside of peak hours, chillers and air conditioners that can be turned down without 
notable effects and heated storage tanks that remain in the desired temperature range 
without heating for a few hours.  

 

 

August’s DSR Auction 

National Grid cancelled an auction for 177 MW of DSR reserve capacity for this coming 
winter, citing a lack of interest from DSR providers who themselves blame poor financial 
incentives. A cap of just £17/kW/year was applied, with most bidders reluctant to commit 
to terms that tied in with this upper limit. 

 

Critics claim that cancelling the scheme could push up costs passed on to consumers 
and increase emissions. The scheme was cancelled just three months before its live-date 
which took the sector by surprise, and added yet more uncertainty to an industry that 
has been calling for clearer long-term direction. 
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Analysis: what if we’d had more DSR last winter? 

 

Applying 3 GW of DSR capacity during last year’s winter peak could have seen 
margins increase to more than 10%* - a level last seen in 2011. This capacity is less than 
a third of the potential for DSR identified by the Association for Decentralised Energy in 
its 2016 report, and achievable mainly through industrial turn-down DSR. The exact 
financial benefits of DSR are difficult to predict; however, previous DECC forecasts 
showed that savings of £10 per household per year are possible.  

 

During November 2015, National Grid issued its first NISM since 2012 when unexpected 
plant outages, low interconnector flows and subdued wind coincided. This resulted in a 
call to plant operators for an additional 500 MW of capacity across the 16:30-18:30 
period and payments as high as £2500/MWh to plant owners. The cost of this NISM was 
later revealed to be £1.05 million (around one pence per household), paid out to coal, 
gas and hydro plants able to respond, with 43 MW of DBSR capacity also used at a 
cost of £25-30,000. This was the first time that DSBR capacity was called upon in full. 

 

If DBSR was used to fulfil the whole request for 500 MW, it could have cut the NISM cost 
by more than 20%. 

 

Lessons from across the pond? 

DSR is an established technology in the USA. Since 2002 the Pennsylvania, 
Massachusetts and New Jersey market (PJM) has been open to DSR providers, with 
more than 7% (12 GW) of peak capacity in the PJM network provided by DSR, 
increasing steadily from less than 2% in 2007/8. The availability of 12 GW of DSR in the 
capacity market has led to a 5-8% reduction in wholesale peak time prices – savings 
that can be passed on to customers, especially large energy users equipped with half-
hourly meters. 

 

If the UK market could be exploited to the same degree – an attainable value 
according to research from the now-defunct Department of Energy and Climate 
Change and the Association for Decentralised Energy – the UK could save more than 
£1.5 billion on new peaking gas plants, equivalent to more than £6 per household on 
infrastructure costs. It could also negate the need for capacity offered by EDF’s £18 
billion Hinkley Point C nuclear power station – although not its year-round generation. 
UK-based trials have shown that up to 10% of peak demand could be shifted. 

 
* ECIU calculation based on last winter’s capacity margin, with 3 GW DSR availability included. 
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LOOKING AHEAD: THE CAPACITY MARKET 
 

The capacity market was introduced in the 2013 Energy Act. It was designed to make 
payments to plant owners to ensure that non-renewable generating capacity remains 
available, even when cheaper electricity from renewables reduces the economic case for 
staying online. Despite low fuel costs, depressed wholesale power prices are not currently 
sufficient to run many fossil-fuel plants profitably, so the capacity market ensures a second 
source of income. It is a medium-term tool for ensuring security of supply during the 
transition to a system based on variable generation, storage and interconnection, in 
addition to DSR. 

 

Auctions for the majority of desired capacity are held four years in advance (T-4), with a 
second smaller auction one year before delivery (T-1) to fine-tune the amount of capacity 
procured. The first T-4 auction was held in 2014, securing 49.3 GW of capacity at £19.40/kW 
for winter 2018/19. The second T-4 auction, held one year later, locked in 46.4 GW of 
capacity at £18/kW for winter 2019/20. Both auctions cleared well below market 
expectations, representing good value for the bill-payer, but not providing an incentive to 
invest in new power stations, a goal of the capacity market. 

 

In March 2016, it was announced that the capacity market would begin in winter 2017/18, 
one year earlier than planned. This will necessitate holding a major T-1 auction in January, 
which will ensure that 53.8 GW of capacity is available (compared with a peak demand 
forecast of 52.7 GW this winter). A separate auction will also procure 300 MW of DSR 
capacity for next winter. Costs are likely to be higher than in previous auctions due to the 
shorter lead time. Procuring more capacity will increase margins, bringing to an end the 
annual cycle of claims that “the lights are going to go out this winter”. Renewable 
capacity is unable to bid into the capacity market; therefore, the capacity procured is 
near-guaranteed to be available through the winter months. 

 

DSR does feature in the capacity market, although providers are only able to bid for one-
year contracts, while new build capacity can access 15-year contracts. This increases the 
cost of financing DSR and represents an imbalance in the market that favours other 
technologies. Current rules also fail to distinguish between turn-down DSR and on-site diesel 
generation, although Defra is looking into restrictions that will limit the latter on local air 
quality grounds. 

 

From last year, interconnectors were allowed to enter the capacity market, although bids 
from the NEMO link (set to join UK and Belgian grids) were higher than the closing price, 
therefore no payments were secured. Increased capacity sought in the coming T-1 auction 
will likely see interconnectors included, as higher prices are widely expected. 
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LOOKING AHEAD: DEVELOPMENTS TO 2020 
 

National Grid forecasts show that another 1 GW of offshore wind is expected to be online 
by winter 2017/18, with more than 4 GW in the pipeline through to 2020. 

 

The UK is set to strengthen its links to power grids on the European mainland, opening two 
new 1 GW interconnectors to Belgium and France. This expansion is the beginning of 
increased interconnector rollout, with Governmental support for up to 13 GW of cross-
border capacity. Links to the continent increase security of supply by incorporating the UK 
into a large grid, comprising a range of generation types, while allowing the UK to import 
low cost power. It will also allow the UK to export power when the grid is oversupplied. 

 

The next Contracts for Difference (CfD) auction is expected early next year, following a 
delay due to the post-referendum political reshuffle.16 This scheme will support new low-
carbon generation, providing £290 million for “pot two” technologies, expected to be 
dominated by offshore wind. There will be two more CfD auctions before 2020, with £730 
million of support in total, although there have been no announcements to-date on 
technology constraints.   

 

The 880 MW gas-fired power station in Carrington, Greater Manchester entered service in 
September, while increasing pressure on coal power stations could see more closures, in 
advance of the 2025 phase-out deadline. 

 

The government announced plans to phase out unabated coal from the UK electricity 
system by 2025, prompting the shutdown of three power stations (Longannet, Ferrybridge C 
and Rugely) in 2016 to date. There is close to 15 GW of coal capacity left on the system, of 
which less than 10 GW is contracted to run during winter 2018/19. Three gas power stations 
will also close by 2020 (Barry, Killingholme 2 and Peterborough), removing a further 1 GW of 
capacity from the grid. 

 

 

 

 

 

 

 

 

 

																																								 																					

	
16 http://www.ft.com/cms/s/0/ac6b88a6-6a16-11e6-ae5b-a7cc5dd5a28c.html?siteedition=uk  
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DSR CASE STUDIES 
 

Marriott hotels 

Marriott Hotels has been using DSR across its UK 
hotels for four years, with 29 locations now taking 
part in the service. Partnering with Kiwi Energy, 
Marriott has described the process of turning down 
demand as “almost effortless”, explaining that it is 
able to reduce demand without affecting 
operations. 

 

Having been in use in its US hotels for several years, the chain transferred the technology 
across the Atlantic. It is now aiming to generate a revenue stream of £500,000 within five 
years, simply by making small reductions in energy consumption in response to signals from 
National Grid. In addition to saving energy and unlocking a new source of income, using 
DSR allows Marriott to demonstrate it is committed to sustainable energy use. 

 

Marriott operates turn-down services on large equipment 
in its hotels, such as chillers on fridges and in air 
conditioning units, and is usually given two to three hours’ 
notice, with demand turned down for one hour, on 
average. Such is the success of the scheme in the UK, 
Marriot is looking to extend the use of DSR to its hotels 
across Europe. 

 

Welsh Water 

Welsh Water uses DSR to offer frequency management services, through aggregator Open 
Energi. Frequency management involves making small changes to energy use on a 
second-by-second basis to keep the grid balanced. Welsh Water receives an additional 
income from taking part in DSR, which is passed on to customer discounts through a non-
profit business model.  

 

Welsh Water was already using DSR at its pumping stations 
– both turn-down and turn-up services – before partnering 
with Open Energi, and is now looking to expand the 
service over 25 sites with around 5 MW of flexible demand. 
The pumps remain in full control of Welsh Water, and 
respond within parameters set by the company. “We have 
found that if our pumps operate a little faster or a little 
slower for a few minutes at a time, that doesn’t impact our 
processes or customers,” Mike Pedley, Energy Manager for 
Welsh Water said.  
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Aggregate Industries 

Aggregate Industries also partners with Open Energi to offer 
DSR services to National Grid. It can turn off bitumen tank 
heaters when prompted, without any notable effect due to 
effective monitoring and insulation. Tanks can be switched off 
for an hour with only 1oC change in temperature, although the 
average duration of a switch is less than five minutes. Bitumen 
tanks are suited for DSR as their use is not time critical, yet they 
are heavy consumers of power. 

 

DSR equipment is fitted at more than 240 tanks, spread around 40 sites across the UK, and is 
being expanded to cover quarry pumps also. DSR technology has allowed Aggregate 
Industries to provide around 3.6 MW of flexibility, saving more than 40,000 tonnes of CO2 
emissions over five years. The tanks are available to respond 24 hours per day, seven days 
per week, with Aggregate Industries earning money for hours of availability rather than 
hours of use. 

 


