
 

 

 
 

 
 

 
 
Michelle Ballantyne MSP 

Convener, Economy, Energy and Fair Work Committee  

Room T3.40  

Scottish Parliament 

Edinburgh  

EH99 1SP 

 

Date: 15 May 2020 

 

Dear Ms Ballantyne 

 

Submission by Ofgem to the Scottish Parliament’s Economy, Energy and Fair 

Work Committee’s Energy Inquiry. 

 

Thank you for the opportunity for Ofgem to provide further evidence to the Committee’s 

Energy Inquiry, with a particular focus on the network infrastructure for electric vehicles 

and locally owned energy. 

 

We were due to appear before the Committee in March but this was postponed due to 

the Covid-19 situation. We are, however, very pleased to be able to respond in writing to 

the set of questions that was subsequently issued.  

 

The original March session was due to include evidence from both Ofgem and National 

Grid Electricity System Operator. Accordingly, in responding to your request for written 

answers we have addressed the questions that we believe are more relevant to Ofgem. 

 

I do hope that the Committee finds these answers helpful and we would of course be 

happy to provide further detail as required.  

 

Yours sincerely 

 
Steve McMahon 

Deputy Director, Electricity Distribution and Cross Sector Policy 

 
  



 

 

 
Technology  

 

4. How realistic is it to expect battery-to-grid / smart technology to play a part 

in balancing networks? When might this technology play a part, and what 

needs to happen to enable this?  

 

We consider that it is realistic to expect battery and smart technology to play a crucial 

role in balancing the networks going forwards. Research has demonstrated that through 

the creation of a smarter, more flexible energy system we have the opportunity to 

empower consumers and help people save up to £40bn1 off their energy bills in the 

coming decades.  

 

Alongside the UK Government, we published our Smart Systems and Flexibility Plan back 

in 2017 identifying the actions we needed to take to deliver a smarter, more flexible 

energy system by removing barriers to smart technologies (including storage), enabling 

smart homes and business and making markets work for flexibility.2 National Grid 

Electricity System Operator (ESO) Future Energy Scenarios (FES) predicts that, under all 

scenarios, the level of storage and demand-side response services will increase 

throughout the 2020s.3 

5. Are there any technical limitations to EVs storing electricity and feeding it 

back into the networks at peak times?  

 

From an electricity system perspective, we are not aware of any technical limitations in 

EVs storing electricity and feeding it back into the networks at peak times. There are 

existing vehicle-to-grid chargers connected to the network, storing electricity in EVs and 

feeding electricity back into the system at peak times (eg Ovo Energy Vehicle-to-Grid 

Charger). If any technical limitations to vehicle-to-grid were identified, we would want 

these to be addressed. 

 

6. How should the balance between low-power (slow) charging and high power 

(rapid) charging be struck? What are the implications for the electricity 

system? What are the implications for the consumer? 

 

The growth of EVs could alter the amount of network capacity required on different parts 

of the electricity system. In some areas, EVs could be a useful source of flexibility for the 

system and could help offset the need for generation-driven reinforcement, which could 

help save money for consumers. In other areas, EVs may require new system capacity to 

be created (eg network reinforcement), creating additional costs for consumers.  

 

We want to develop the most efficient electricity system that meets the needs of its 

users (whether it be slow or rapid chargers). To do this, arrangements must 

appropriately signal the costs and benefits of slow and rapid EV chargers using the 

system at different times and locations. 

 

 

 

 

 

Distribution network investment 

 

 
1https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachme

nt_data/file/568982/An_analysis_of_electricity_flexibility_for_Great_Britain.pdf 
2https://www.ofgem.gov.uk/system/files/docs/2018/10/smart_systems_and_flexibility_p

lan_progress_update.pdf 
3 http://fes.nationalgrid.com/media/1409/fes-2019.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/568982/An_analysis_of_electricity_flexibility_for_Great_Britain.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/568982/An_analysis_of_electricity_flexibility_for_Great_Britain.pdf
https://www.ofgem.gov.uk/system/files/docs/2018/10/smart_systems_and_flexibility_plan_progress_update.pdf
https://www.ofgem.gov.uk/system/files/docs/2018/10/smart_systems_and_flexibility_plan_progress_update.pdf
http://fes.nationalgrid.com/media/1409/fes-2019.pdf


 

 

7. What is the process for upgrading distribution networks, and what are the 

key hurdles?  

 

We provide each of the 14 distribution network operators (DNOs) across GB with 

revenues to develop and operate their networks through the RIIO price control process.  

This process determines the amount of revenue that DNOs can earn, and stipulates the 

levels of performance the DNOs must deliver in return. 

 

The current price control for electricity distribution networks across GB (RIIO-ED1) runs 

from 2015-2023. To set these revenues DNOs provide us with a business plan which 

describes the costs they require to run their network and deliver against the various 

output targets that we set.  

 

These outputs are the essential services that networks provide, including reliability, 

safety, customer service, ease of connection and minimising their environmental 

impacts. The target levels reflect the standard of performance we expect them to 

achieve with financial rewards and penalties if these targets are beaten/missed.  

 

Once we have decided the efficient cost level, DNOs then operate and upgrade their 

network over the course of the price control period as they think is appropriate in order 

to maintain performance against output targets. We do not require them to justify which 

projects they choose to undertake within the period. In addition, we also have 

mechanisms within the control period to adjust allowances for new expenditure (that 

may not have been possible to anticipate at the outset) to be supported. 

 

Looking ahead to the next set of electricity distribution price controls starting in April 

2023 (RIIO-ED2), we accept that there are some important strategic questions to 

consider including: 

 

 How should investment in the local grids respond to more renewable energy 

being produced locally?  

 How will the local grids respond to a potentially rapid take-up of EVs, and the 

need for a national network of charging points? 

 How far should the grids anticipate potential changes in electricity flows caused 

by the decarbonisation of heat? 

We expect to consult on our initial proposals on these topics in July 2020, with a decision 

expected by the end of the year. 

 

8. What is the fairest way for this investment be borne e.g. by the taxpayer or 

by the consumer? 

                                  

There is currently no single pathway to net zero and we do not know how much it will 

cost to hit the targets set by the UK and devolved governments. We have, however, 

been clear that decarbonisation at lowest cost is one of our core corporate priorities as 

an independent economic regulator.  

 

For EVs, the cost of installing new charging infrastructure is recovered from three 

possible sources: new connectees, electricity bill payers, and taxpayers. 

 EV charging infrastructure – currently paid for by the connecting customer (with 

some taxpayer-funded grants available). 

 New electricity network assets required to connect the customer (ie sole use 

assets) – paid for by the connecting customer through connection charges 

 Upgrading existing electricity network capacity (ie reinforcement) – costs shared 

between connection customer and all electricity bill payers via ongoing network 

charges 



 

 

We are working with the UK Government to consider the balance of recovering costs from 

these three sources. HM Treasury announced last autumn that it would examine how the 

transition to net zero will be funded, and assess options for where the costs might fall. We 

expect the conclusions of this review later this year. There are clearly strong links between 

this review and work on Access SCR and RIIO-2: 

 

 The extent of strategic investment in RIIO-2 could shift the balance between 

connectees and bill-payers. 

 Access SCR will determine the extent to which electricity network costs should be 

recovered from connection customers. 

We want to actively enable the EV rollout through our reforms, and ensure a fair recovery 

of all network costs from electricity consumers. We note that recovering costs via energy 

bill payers is “regressive” – it doesn’t account for ability to pay or benefits received from 

the system transition (this therefore risks pushing up costs for fuel poor families who are 

not benefitting from decarbonisation of transport).  

 

We identified this issue of “who pays” as a key issue in our Decarbonisation Action Plan4, 

published in February. In that, we stated that we consider our duty to protect existing and 

future consumers very much includes helping to hit the respective net zero targets set by 

the UK and devolved governments. We also made clear that this equal commitment to 

protect consumers both today and in the future will be reinforced in every decision we 

make. At the same time, we will need to make some difficult decisions about how the costs 

of meeting the net zero target in the areas we regulate are distributed across different 

consumer groups. We will approach them in an evidence-based way, and try to be as fair 

and transparent as possible about how we have arrived at them. 

 

9. Is the current regulatory framework fit for purpose? What could be done now 

(rather than wait for RIIO-ED2 in 2023) to prepare for the transition to net-

zero?  

 

The current regulatory framework has delivered extremely reliable network 

infrastructure at an increasingly efficient cost to consumers. The DNOs are well funded 

under the existing price controls and have revenues available to them to undertake any 

investment in the networks that they consider appropriate.  

 

Our Decarbonisation Action Plan sets out how we will tackle climate change and build a 

low-carbon energy system at the lowest possible cost to consumers. We will take an 

approach which recognises that protecting consumers includes helping to hit the net zero 

targets set by governments. This equal commitment to protect today’s citizens and those 

of the future will be reinforced in every decision we make. Provided energy network 

companies make the best use of the existing capacity and make a strong business case, 

Ofgem will consider allowing them to invest in further grid reinforcement so that, by way 

of example, the electric vehicle revolution is not held back by a lack of network capacity. 

 

10. Under the current framework, are DNOs able/allowed to make preparatory 

strategic investments to avoid unnecessary delays in the next price control 

period? 

 

The RIIO price controls require network companies to take account of long-term 

requirements when maintaining and upgrading their assets, enabling them to invest 

efficiently ahead of need where this is required. As identified above, the DNOs are well 

funded and have flexibility in how they invest in their networks.  

 

 
4 https://www.ofgem.gov.uk/publications-and-updates/ofgem-s-decarbonisation-action-plan 

https://www.ofgem.gov.uk/publications-and-updates/ofgem-s-decarbonisation-action-plan


 

 

Additionally, through the existing RIIO price controls there are a number of incentive and 

innovation arrangements to support these activities. This includes: 

 encouraging and, where appropriate, incentivising DNOs to continue engaging 

with all key stakeholders to understand and respond to their needs from the 

networks. 

 operating the annual Network Innovation Competition (NIC) process, through 

which we can review bids for additional innovation funding for specific projects 

that support decarbonisation, including in relation to EVs. 

 considering requests for additional funding through the use of uncertainty 

mechanisms, such as reopeners.  

As part of our RIIO-ED1 Mid Period Review (MPR) decision in 2018, we did not identify 

the need to increase DNOs’ load related allowances to take account of EVs. We are 

continuing via proactive utilisation of the existing RIIO-ED1 package to monitor and 

engage with network companies, including through existing incentives such as Incentive 

for Connections Engagement (ICE).  

 

For RIIO-2, we are reviewing the design of the price control to help support the strategic 

investment likely to be needed to support the transition to net zero, including the use of 

flexibility solutions, while protecting consumers’ interests. 

 

11. What are the implications for the network, and the consumer in not 

allowing this investment in distribution networks now, and waiting until 2023?  

 

Our role is to protect the interests of energy consumers. The DNOs are well funded 

under the existing price control, and have the flexibility to invest ahead of need where 

they deem this appropriate. Any requests for new funding over and above baseline 

allowances (including through reopener mechanisms set within the price control) are 

assessed on a case-by-case basis. We set out clear evidence in support of decisions 

taken to the RIIO-ED1 Mid-Period Review in April 2018 and the main reopener window in 

October 2019. 

 

12. Will future regulation of investment take zoned local energy schemes and a 

whole energy approach into account?  

 

We have consistently said that the RIIO-2 network price controls will not be a blocker to 

the achievement of regional or local ambitions. We are taking into account regional or 

local views and preferences through the Enhanced Engagement programme (User and 

Consumer Engagement Groups). Each network company is now required to establish an 

independently chaired group reflecting their local stakeholders that will input to the 

business plan and report to us with their views on the companies plan.  

 

We need to ensure the price controls allow a sensible and timely investment in the 

energy networks to support pathways to decarbonisation – the direction and pace of 

which is likely to vary across the country - while simultaneously protecting consumers’ 

interests.  

 

A key risk for Ofgem in making decisions is the overall uncertainty that exists around the 

pathways towards decarbonisation in devolved and local plans, with clear policies and 

programmes for delivery of targets – particularly interim targets – not always available. 

This is particularly the case with plans to decarbonise heat. This creates a timing risk 

where the pace of change is hard to predict, and pursuing uncertain pathways increases 

the risk that assets may be underutilised or not required at all.  

 



 

 

Where local action and commitment is clearly demonstrable, potentially including funding 

commitments, and linked to national plans, it may be appropriate for us to take some 

more risk in our decisions. 

 

In our consultation on the methodology for the RIIO-ED2 price controls planned for July, 

we will reaffirm how we expect the DNOs to engage with local stakeholders in preparing 

their plan. We will also describe what arrangements we will put in place to enable the 

strategic investment required to keep pace with the energy system transition as it 

impacts upon different regions. Our role will be to assess whether their proposed plans 

represent value to their consumers and are likely to provide an efficient network service 

both now and in the future.  

 

For the overall RIIO-2 programme, we have also confirmed our intention to adopt a 

broad definition of the ‘whole system’. In addition to the gas and electricity sectors, the 

scope of the ‘whole system’ is expanded to apply to all other areas, so long as 

coordination with those areas produces net benefits for the existing and future 

consumers of the relevant network sector. 

 

Flexible/Smart Energy Systems 

 

13. When are smart, flexible, local energy systems likely to become a reality? Is 

2030 a realistic target date? 

 

What we mean by smart, flexible, local energy systems is likely to evolve as technology 

evolves. Flexibility is a means to a cheaper, secure, low carbon energy system not an 

end in and of itself.  

 

There has been significant progress in this area already and we expect a continuation of 

rapid progress. All DNOs are running tenders for flexibility in parts of their network that 

are constrained. By the end of 2019, 274.5 MW of flexibility had been contracted for, 

and there are plans for a significant increase in tenders over 2020.  

 

There are, however, improvements that can be made, particularly around the 

opportunity for further standardisation and alignment in how flexibility services are 

procured and delivered. Accordingly we fully support the work the Energy Networks 

Association (ENA) and network operators are driving forward during 2020 as part of the 

Open Networks project. The outputs from this process are expected to help ensure that 

flexibility providers are able to more easily access these markets.  

 

Alongside this, we are progressing work to ensure that the data and information 

necessary for more flexible markets to operate is made accessible and interoperable. We 

are also looking at whether any further incentives are needed in RIIO-ED2 to further 

embed smarter, more flexible markets.  

 

14. What are the costs and savings from investing in new infrastructure and 

smart energy systems? Do savings offset the costs?  

  

Modelling from Imperial College5 estimated that a smart and flexible system could save 

£17-40bn cumulatively to 2050. Their research has forecasts for future total electricity 

demand under different scenarios, and has been used to shape UK Government and 

Ofgem policy on flexibility. 

 

 
5https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/568982/A

n_analysis_of_electricity_flexibility_for_Great_Britain.pdf  
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/568982/An_analysis_of_electricity_flexibility_for_Great_Britain.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/568982/An_analysis_of_electricity_flexibility_for_Great_Britain.pdf


 

 

They also suggest potential savings of up to £10-13bn cumulatively to 2050 from 

flexibility from distributed generation, demand-side response and storage, including from 

EVs through smart charging and vehicle-to-grid power flows. 

 

Whilst there have been various studies looking at the potential costs to the electricity 

networks from, for example, a rapid uptake of electric vehicles and hybrid heat pumps, 

these remain uncertain at this stage as we have not yet received cost forecasts from the 

network companies. This will become clearer once the DNO business plans for RIIO-ED2 

are submitted in 2021 and the challenge process that follows.  

 

As signalled above, we remain focussed on ensuring that all the RIIO-2 price controls 

pave the way for a cheaper, smarter and more sustainable energy system that enables 

the achievement of net zero targets. 

 

15. Do current (2nd generation) smart meters have the functionality to engage 

with and enable smart, flexible, local energy systems? 

 

As well as smoothing out the teething problems of their forerunners, the new meters 

unlock a raft of innovative features such as time-of-use tariffs and peer-to-peer energy 

trading, so that customers will be able to track and record their energy usage. Smart 

data could be used to harness household solar power, battery packs, and electric vehicle 

charging, to create more efficient holistic energy systems. 

 

16. What was the decision-making process for allowing energy companies to 

lead on delivering smart meters? Should this decision be revisited?  

 

The UK Government decided that suppliers should be responsible for the rollout of smart 

meters so any fundamental decisions on the rollout would be a matter for them to 

consider. 

 

The UK uses a supplier hub strategy where suppliers are responsible for accurate 

metering and energy settlement. Suppliers’ responsibility to install appropriate energy 

meters is outlined in the Electricity Act (1989) and the Gas Act (1986). Suppliers were 

viewed as best placed to introduce advanced and smart meters, in line with UK 

Government’s climate change strategy. 

 

The UK Government published an impact analysis that considered a number of models 

for the rollout (eg a fully competitive model, a centralised communications model, a fully 

centralised model and others assigning some responsibility to the DNOs/Gas 

Transporters (eg DNO deployment model, Energy Networks Coordination model and a 

Regulated Asset Ownership model).  

 

The UK Government concluded that the central communications option offered the best 

model for Britain’s smart meter roll out. In particular, the central communications model 

was seen as combining strong incentives for energy suppliers to deliver a high quality 

service to their customers, with wide scope to simplify and improve industry processes, 

making it easier to switch between suppliers. The UK Government believed that this 

approach would also result in a smart metering roll out more responsive to customers 

overall, in particular because the provision of smart meters and related services would 

be an important part of the supply companies’ relationship with their customers. 

 

 

17. What is the proposed timescale for the Future Charging and Access 

programme and the Smart Systems and Flexibility plan? How will the outcomes 

and recommendations of these exercises be implemented?  

 

https://www.legislation.gov.uk/ukia/2009/320/pdfs/ukia_20090320_en.pdf


 

 

We launched a Significant Code Review (SCR) into electricity network access and 

forward-looking charging in December 2018. We published two working papers in 2019, 

the first in September and the second in December outlining our views of the options for 

reform. Our current intention is to consult on our minded to decision and draft impact 

assessment in autumn 2020 with a decision on final SCR conclusions and impact 

assessment expected in spring 2021. We published an open letter setting out the options 

we are shortlisting for more detailed assessment in March 2020 and we are targeting to 

implement any changes from April 2023, aligning with the start of the RIIO-ED2 price 

control. 

 

Ofgem and BEIS jointly published The Smart Systems and Flexibility Plan in July 2017. 

We followed this up with a progress update in October 2018. In addition to the original 

29 actions, the update added a further 9 actions. Over half have now been completed. 

We are continuing to track the delivery of these actions through the Smart Systems 

Forum, and remain committed to ensuring all actions are fully delivered by 2022. 

 

Ofgem and BEIS are currently working jointly to scope the next phase of our Smart 

Systems and Flexibility work. We ran two stakeholder events in February and March this 

year to capture initial stakeholder views on priorities and are jointly considering next 

steps. We will continue to engage throughout the year to further develop and 

communicate our programme of work. 

 

Systemic and Behaviour Change 

 

18. Given the declaration of a climate emergency, what more needs to be done 

to promote a change in culture where energy efficiency, sustainable travel and 

low carbon heat are the preferred options? 

 

Effective policies to engage consumers in switching to sustainable travel (including EVs) 

and low carbon heat as the preferred options will involve a combination of subsidies to 

reduce upfront costs (as is already happening). For EVs, it will also require a highly 

visible public charging network that will allay concerns over range. For heating, the 

successful options will depend on the pathway that heating takes.  

 

For instance, in order for hydrogen to meet a large portion of demand for heat (as in the 

Committee on Climate Change (CCC) net zero scenarios), an effective solution may 

involve a combination of restrictions on the sale of existing natural gas boilers, as well as 

new standards over the design of future gas boilers (eg requirements that they be able 

to service the property with hydrogen gas), so that householders begin to install 

hydrogen-ready boilers in their homes as they replace their existing gas boiler units. For 

electric heating, the process will be different because it is not a like-for-like replacement.  

 

The CCC net zero report also shows that mode-shifting, and not just EVs, are a key part 

of decarbonising transport. However, there is a lack of evidence over how to engage 

consumers in mode-shifting. The behavioural science literature indicates that successful 

policies will need to make it easy and attractive for people to access alternative modes of 

transport. For example, well-marketed car clubs and ride-sharing services that are 

reliable and easy to access, through well-designed apps, whilst also potentially removing 

the need for people to continue using private modes of transport, especially those 

related to internal combustion engine vehicles. Many of these issues are, however, a 

matter for government to determine. 

 

19. What role do consumers have in enabling smart, flexible, local energy 

systems? Do they need to be active or passive participants in this transition? If 

they are to actively engage, how should this be done to ensure success?  

 



 

 

Consumers have a key role to play in enabling smart, flexible local energy systems. 

Consumers are also drivers, citizens, and taxpayers. This means they will be the ones 

buying electric cars, participating in smart charging (and potentially Vehicle-to-Grid), 

and ultimately paying for the low-carbon energy system we need to deliver net zero.  

 

Consumers will also need to have their needs met and be incentivised to use/charge 

their electric vehicles in ways that are both best for them, and the energy system.  

 

Some active participation on the part of the consumer will always be required because 

the decision to sign up to, or adopt, a new technology or service in the first place will 

require the consumer’s active consent. For example, the choice to purchase an electric 

vehicle or a heat pump will be an active one, as would the decision to sign up to a 

vehicle-to-grid or home energy management service. Once the consumer has adopted 

the technology or service, any further participation could be either active or passive. For 

example, the vehicle-to-grid service itself could be automated, requiring no further 

active engagement from the consumer. Equally, a consumer may choose to adopt a time 

of use tariff, in which they may be actively responding to price signals by electing to 

plug-in their vehicle for charging at lower price times of the day.  

 

To maximise the chance that consumers engage actively by taking the initial step to 

adopt a service and/or technology, the service or technology must be easy to engage 

with and attractive (eg potentially offering some incentive whether financial or 

otherwise).  

 

There is still a lack of detailed evidence over what features and incentive schemes will 

make flexibility products and services attractive to consumers. Policy makers and 

regulators will need to engage with industry to understand consumer needs, the barriers 

they face, and how they will respond in real-life conditions. This engagement will involve 

trials that test what types of product features are most appealing so that this can be 

replicated across the sector. Without consumer buy-in, the transition to a smarter and 

more flexible local energy system will not be delivered at the pace or scale required.  

 

20. What is the timescale for Ofgem’s work on future consumer behaviour and 

the uptake of new technologies? How will the findings be implemented, and 

what will the timescale be? 

 

The timelines for this work are to be confirmed. We would be happy to the update the 

Committee once these are finalised. 

 

21. Is Ofgem adequately resourced and equipped to deliver a better 

understanding of the role of consumer behaviour, as well as reorganising and 

modernising market regulation? 

 

Ofgem has two teams whose role includes understanding the role of consumer behaviour 

in the future energy system. Future Consumers is Ofgem’s policy team dedicated to 

understanding how to engage consumers and businesses in a net zero energy system. 

The Behavioural Insights Unit is comprised of behavioural scientists, whose role it is to 

ensure that Ofgem policy teams have the evidence they need to ensure that the 

assumptions used to inform Ofgem reforms are based on a realistic model of human 

behaviour. These teams are working on the joint project mentioned above, which is to 

understand the role of future consumers in a decarbonised energy system. In addition, 

we have teams responsible for understanding and reviewing the design of the retail 

market in Great Britain and how its design could be adjusted to enable the kind of 

innovation necessary to move towards a smarter, more flexible energy system. 

 



 

 

22. Would an independent expert advisory commission on energy policy and 

governance, as recommended by the RSE, help to deliver a just transition and a 

decarbonised whole energy system? 

 

This is a question best answered by others but we do recognise the need for greater 

strategic coordination to help support net zero at lowest cost. In July last year, we 

published our Strategic Narrative6, setting out our medium term priorities up to 2023. 

This identified decarbonisation at lowest cost as one of our three core priorities and 

recognised the potential need for Ofgem to take a more active role in building Great 

Britain’s low carbon energy system, in the interests of future consumers. In February 

this year, we subsequently published our Decarbonisation Action Plan7, setting out how 

Ofgem would be responding to the respective net zero targets set by the UK and Scottish 

Governments. This included confirmation of our intention to convene a Net Zero Advisory 

Group, recognising that Ofgem will need to work closely with the UK and Scottish 

Governments, as well as key strategic stakeholders to deliver an effective transition to a 

net zero economy at the lowest cost to energy consumers. The first meeting of this 

group is due to be held on 27 May. 

 

Security of Supply and Constraints Payments 

 

23. How can interconnectors contribute to security of supply? Can they 

adequately replace indigenous generation? 

 

Electricity interconnectors contribute to security of supply in a number of ways: 

 Interconnectors connect sources of supply and demand across a larger market 

area, increasing competition in the GB wholesale market. Electricity then flows 

from lower- to higher-priced markets.  

 Interconnectors participate in the GB capacity market, meaning we can meet our 

capacity market security of supply requirements at lower cost than would 

otherwise be the case. 

 Interconnectors can also enable the sharing of system services across borders. 

This can help the system operator to manage the GB energy system by providing 

additional sources of balancing and ancillary services. 

 Interconnectors provide diversification and flexibility of supply, which can connect 

us to markets with complementary and varied generation mixes (such as nuclear 

in France, or hydropower in Norway).  

The GB electricity market currently has 5GW of interconnection to Belgium, France, the 

Netherlands and the integrated single electricity market for the Republic of Ireland and 

Northern Ireland. Ofgem assesses the needs cases for future interconnectors and then 

regulates these, primarily through our cap and floor regulatory regime. New 

interconnectors to Denmark, France and Norway are under construction, and further 

links to France, Germany, Norway and the Republic of Ireland are at various stages of 

development. If all the projects we have approved are completed, GB interconnector 

capacity could increase to 15.9GW in total. 

 

We would note that interconnectors are part of the electricity transmission system – they 

move electricity between national markets, but they are not a source of production in 

themselves. Interconnector flows respond primarily to wholesale market signals and so 

the current and future GB generation mix is important in shaping interconnector flow 

patterns. We see interconnectors as an important part of the future energy system 

alongside diverse and low-carbon GB sources of generation. 

 

 
6 https://www.ofgem.gov.uk/publications-and-updates/ofgem-strategic-narrative-2019-23 
7 https://www.ofgem.gov.uk/publications-and-updates/ofgem-s-decarbonisation-action-plan 

https://www.ofgem.gov.uk/publications-and-updates/ofgem-strategic-narrative-2019-23
https://www.ofgem.gov.uk/publications-and-updates/ofgem-s-decarbonisation-action-plan


 

 

24. Should regulation replace market mechanisms (known as market coupling) 

to ensure that supplies are available when margins are tight? 

 

The founding principle of market coupling is to ensure that power flows to where it is 

most valued. Regulatory reforms like the third package and Electricity Balancing 

Significant Code Review (EBSCR) have helped to ensure that if/when margins are tight, 

supplies become available through following the correct signals. The ESO then has 

emergency tools (like Emergency Assistance) and agreements with TSOs on the other 

end of the links as extra insurance. 

 

25. What role could battery / storage technology play in both transmission and 

distribution grids, and in mitigating constraints payments? 

 

We would always expect the ESO/DSO to take the cheapest action to resolve a 

constraint. Typically, batteries have been more expensive whilst generation or demand 

turn up/down is usually cheaper. Constraint management is just one of a number of 

revenues for battery providers who need to optimise across a number of revenue 

streams to have a viable business model. Typically, this includes: 

 

 Constraints management contracts with a DNO to meet locational constraint 

management requirements. 

 Participation in the ESO balancing mechanism. 

 Participation in ESO ancillary services in other areas (typically frequency response 

and reserve markets). 

 Independently flexibly positioning themselves against predicted supply/demand 

imbalance pricing (if not explicit in the balancing mechanism). 

26. Do constraint payments apply equally to all generating technologies? How 

do they compare across technologies? What is the cost of constraint payments 

per customer? 

 

There is a physical limit to the amount of power that can be transmitted through any 

transmission asset. If the pattern of electricity generation and demand in a certain area 

means that this limit could be exceeded the ESO must take action.  

 

This is done through thermal constraint payments - paying market participants to vary 

their output to optimise the flow of electricity. The ESO has three main routes for doing 

this:  

 

 In the longer-term time horizon (eg months/weeks) the ESO may enter into 

specific contracts with individual plants. Typically, this is a contract to agree a 

minimum and maximum output of the provider. 

 Closer to real time (week ahead, day ahead, intraday) the ESO may make 

forwards trades, which are similar to that used for over-the-counter energy 

trading. 

 In real time, the ESO will accept bids and offers in the balancing mechanism to 

adjust the output of market participants. This is the main route used by the ESO 

to manage constraints. The ESO will typically accept a bid to reduce the output of 

a plant within a constraint and then accept an offer to increase the output of a 

plant that is outside the constraint (in order to maintain overall system balance). 

No matter which route is used, the value of the payment is unique to each individual 

contract/trade. The price a plant is willing to be paid (or pay) to vary its output is its own 

decision. The ESO will seek to take the most economic option based on the prices it 

receives.  

 



 

 

There are some important differences between generation technologies. Thermal 

generators are typically willing to pay the ESO in order to reduce their output. These 

plants will have already sold their output in the wholesale markets. If the ESO needs 

them to reduce their output, they will be saving variable (ie fuel) costs. In theory, the 

plants are therefore willing to pay up to the value of their variable costs to have their 

output reduced by the ESO.  

 

Renewables generators, however, request to be paid by the ESO to reduce their output. 

That is because these plants typically have revenues that are driven directly by their 

level of output (for example ROCs) so they expect compensation for this lost revenue. 

The cost to reduce output of wind generators is normally in the range of £60 to 

£250/MWh. When renewable generators are used to manage a constraint, this is 

therefore much more expensive. The ESO must pay to reduce the output of the 

renewable plant within the constraint and pay to increase the output of another plant 

outside of the constraint. 

 

By way of example, the annual constraint cost for 2019 was £623.53m, which 

constitutes around 54.2% of the ESO’s overall balancing cost for 2019. 

 

 


