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Exiting time for energy:
Storage, EV, Smart meters, new business model

EVs have strong brand recognition; large-scale rollout  & 
charging infrastructure are under development (future 
possibilities also for V2G)

Lithium-ion battery costs plummeting – by more than 
50% since 2010 (are we at the threshold of cheap 
storage)

Smart meter roll out is underway – leading to more 
consumer choice/control in the home and how we 
buying energy (rise of the engaged consumer)

Aggregators working with market leaders to deliver and 
monetise DSR, helping them to reduce bills (changing 
role of energy supply company) 2
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The changing energy system:
The challenge for regulation

Decarbonisation

Technological 
Change

Right incentives on 
market participants

Right incentives on 
network companies 

Right framework for 
system operators

Right approach to 
cost recovery / 

charging

Digitisation and 
smart systems

Key 
Drivers

Impact on the 
energy system

Impact on 
Regulation

Facilitating change in the future energy systems is an important part of 
our forward work programme

• Changes in the generation 
mix 
• Intermittent
• Distributed
• Less flexibility
• More storage

• More active networks and 
demand side

• New large and uncertain 
loads
• Heating
• EVs

• Smart technologies
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We have a number of initiatives to support  
and advance the system transformation

4
Forward focus (2018 and beyond)

• Access and forward looking pricing
• RIIO2
• Supplier Hub
• Future retail regulation
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Internal only

Recently initiated  (early 2017)

• Targeted charging review (TCR)
• Smart systems and flexibility plan
• RIIO 2 early preparations
• SO / DSO roles
• Assessing next round of interconnector projects
• Gas security of supply
• EU Clean Energy Directive

Established work-streams (pre 2016)
• Gas Charging Review
• Embedded benefits
• Electricity distribution connections work
• Electricity system operator (SO) role and separation

• HH Settlement/smart meter roll out
• Flexibility call for evidence
• Extending competition in transmission
• Running RIIO1/RIIO audit
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Test Case – the rise of Electric Vehicles:
Are we ready?



Where will they charge: 
Home, Workplace or Public?
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• Slow charging (3/7kW)
• Doesn’t all need to be at peak
• Big potential to be smart
• Unpredictable

• Around 72% of charging 
happens at home

• Fast charging, up to 22kW
• Can charge during afternoon 

‘off peak’, using solar
• Some smart potential
• Fairly predictable

• Around 10% of charging 
happens at work

• Rapid, 50kW and above
• Large demands from grid, 

especially peak
• Limited smart potential
• Predictable

• Around 16% of charging uses 
rapid public network, 3% slow 
public network

Source: OLEV
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‘Dumb’ EV charging - at peak ‘Smart’ EV charging - avoids peak

• Dumb charging adds to system peak
• Likely to result in extra peak generation, 

transmission and distribution network 
reinforcement 

• Will Increase overall system costs for 
system balance and reliability

• Rapid charging exacerbates impact on 
local network (especially when single 
phase)

• Provides customers with the most 
freedom

• Smart charging avoids system peak, 
seeking period of low demand

• Reduces the need for additional new 
infrastructure and reinforcement 

• Could mitigate and reduce overall costs to 
the system, especially if used to provide 
additional system flexibility

• Slower charging minimises impact on local 
network (3.5kW to 7kW)  

• Requires customers to engage and modify 
behaviour

When will they charge:
Charging ‘smart’ has significant benefits

Future peak 
load profile 
(potential for 
increasing 
midday solar 
generation) 

Charging, 
commences at 
most convenient 
time for 
consumer 
(worst case 

arrival at ‘home’ 
during evening 
peak)

Flexible / 
controllable 
charging, away 
from peak

Peak 
reduction 
from flexible 
storage (e.g. 
batteries and 
future V2G)
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Research by the Carbon Trust & Imperial 
College estimates the benefits of a smart, 

flexible energy system at £17-40bn 
between now and 2050.   

The prize for being ‘smart and flexible’

Report investigates a range of future scenarios, 
with diverse energy needs, together with a range 
of flexible technologies.

Key flexibility technologies including demand 
side response (DSR), storage and 
interconnectors.

Value of flexibility is threefold:

• Reduces the capacity of low carbon 
generation needed to achieve carbon 
reduction targets

• Enables system balancing at a lower cost by 
displacing higher cost alternatives at peak 

• Improves the utilisation of existing 
generation infrastructure and minimises 
additional investment in transmission and 
distribution network reinforcement
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29 point plan with actions 
for Ofgem, Government and 
Industry (most of which are 
due to be in place by 2019)

• Removing Barriers to 
smart technologies

• Smart Homes and 
Businesses

• Markets that work for 
Flexibility

The Smart Systems and Flexibility Plan



Removing barriers to 
smart technologies

Regularity clarity and fair 
charges

Define storage in regulation, 
planning reform, Health & 
Safety standards, innovation 
funding, deliver a storage 
licence, unbundling rules,
update network charges, 
enable colocation with 
renewables. 

Smart homes and 
businesses

Infrastructure and system 
enablers 

Deliver smart meters, half 
hourly settlement, smart 
appliance standards, cyber 
security, EV legislation, 
consumer protections, Crown 
Commercial Service support for 
DSR, DSR trial funding, Power 
Responsive.

Markets that work for 
flexibility

Access  to markets and 
new markets

DSO/TSO evolution, SO 
incentives, Capacity Market 
amendments, rule changes; 
BM access of aggregators, SO 
simplification of Ancillary 
Services, TCR, Access reforms, 
ENA Open Networks project, 
network standards, trial 
funding

Unlocking the potential

The Smart Systems and Flexibility Plan

Smart Systems Forum to help implement and steer Plan
10
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Network Charging
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Recap on Network charges

• The current levels of network and system operator (SO) charges are c£10 B per year

• About 50% is connection/forward-looking (designed to send signals to consumers) and 50% 
is residual/cost recovery charges (to ensure total revenue is recovered)

• We are currently reviewing both forward-looking charges and cost recovery  charges
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Reform of electricity network access 
and forward looking charges

Forward looking charges seek to provide signals to users about 
how their behaviours can increase or reduce future costs on 
the network. This is closely linked to access arrangements, also 
under consideration in this review. 



What’s this about?

Increase efficiency

• This is about making better use of the electricity system in the interests of all consumers

• Avoiding unnecessary investment at the expense of consumers in general

• Improving market signals

• And establishing a better basis for dealing with changes in the sector – electric vehicles, heat 
pumps, more devices/dependency on electricity

Why action is needed

• Prospect of increased network constraints as use of the network changes

• This could hinder ability for system to accommodate new techs (eg Embedded/Distributed 
Generation, Electric Vehicles, heat pumps) and require expensive new network capacity to 
address, with significant cost to consumers 

• New smart and flexible technologies offer opportunity to accommodate new usages through 
making much better use of existing network capacity, alleviating the need for new capacity

14
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Targeted Charging Review

Residual charges are intended to ensure revenue recovery for 
network companies. They are not designed to incentivise 
specific actions by network users.
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Reducing harmful 
distortions

Fairness

Proportionality and 
practical 

considerations

Principles

Overview of the TCR

Fixed charges

•Based on a 
range of 
implementatio
n options

Capacity 
demand 
charges 

•Ex post

•Ex ante

Gross 
consumption 
charges 

•For business 
consumers

Baseline 
arrangements

•For T and D 
charging

Work to date has developed a shortlist for further analysis 

Current work to focus on three levels of analysis:

• What are the residual charges and associated incentives faced by individual users due 
to the existing arrangements, and how are they affected by a change in the method 
by which residual charges are collected?

• What aggregate (whole system) changes might be expected from a change to 
residual charges. 

• Costs of change

More stakeholder forums in the Spring (dates published on www.chargingfutures.co.uk) ; 
Consulting on changes later this year. Questions and comments to TCR@ofgem.gov.uk

http://www.chargingfutures.co.uk/
mailto:TCR@ofgem.gov.uk
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TCR and Network Access timelines

More information available on http://www.chargingfutures.com/
Email Chargingfutures@nationalgrid.com to sign up for updates etc

http://www.chargingfutures.com/
mailto:Chargingfutures@nationalgrid.com


Half hourly settlement
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Internal only



19

Comparison between NHH 
settlement and HH settlement 

Non Half Hourly 
Settlement: 
Customers 

Settled Using 
Profiles

Average domestic 
consumer 

consumption pattern 
= assumed profile

00            06            12            18            24

Standard Domestic Profile

Actual Consumption: 
Flat

00             06             12             18            
24

00             06             12             18            
24

Actual consumption: High 
peak
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low peak electricity 
consumption means 
cheaper customer to 

serve

High peak 
consumption means 

more expensive 
customer to serve

Half Hourly 
Settlement: 

Customers settled 
based on their 

actual 
consumption 

patterns 

Internal only
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Certain to occur

Likely to occur

Outcome

Output

10 years +

5-10 years

0-5 years

Realising the benefits of mass HHS
Internal only
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Storage
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Ownership

Network Charging

Connections

New synergies with 
renewables

Health and Safety

Joint Ofgem and BEIS joint action overview

Our aim is to create a level playing field, so that energy storage can compete fairly 
with other forms of flexibility and more traditional energy solutions

Co-location with renewables

Innovation

Regulatory clarity Final Consumption 
Levies

Removing Barriers to Storage 

22
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Ownership

Our principles

• DNOs need to act in an entirely neutral way
• Monopoly involvement in competitive activities 

- like operation of storage or commercial 
aggregation - gives rise to potential conflicts of 
interest

• We will make sure DNOs have right framework 
– our view is that DNOs do not need to own or 
operate storage and we will give effect to this 
over time

Consultation
• Proposing changes to the DNO licence that will 

strengthen requirements for DNOs, while 
leaving possibility for them to own and operate 
storage where the market has been unable to 
provide a solution there is a clear case of 
consumer benefit

We received feedback from 38 stakeholders
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Regulatory Clarity

We received feedback from 38 stakeholders:

• 10 Storage operators 
• 10 Suppliers 
• 2 Network companies 
• 7 Industry organisations 
• 9 Others (Consultancies/ Research Centres / 

Generators / Other industry parties)

High level comments:

• Broadly supportive of the approach and saw this 
as a positive progress. 

• Future work to clarify storage in primary 
legislation was also flagged.

• Acknowledgment that proposal addresses most of 
the issues faced by grid-scale storage. 

• Need for more clarification on key terms used to 
avoid misunderstanding/confusion.

• Work still needed to remove barriers for smaller/ 
behind-the-meter storage too. 
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Co-location with renewables

• Draft guidance published in December 2017 
provides clarity about how co-located storage 
will be treated within the framework of the RO 
and FIT schemes

• We consider that where the requirements of 
the RO and FIT schemes continue to be met, 
storage can be co-located and the generators’ 
accreditation can remain valid.

• The guidance is limited to the requirements 
and our administration of the RO and FIT 
schemes, it does not cover issues relating to 
co-located storage beyond this and should not 
be used in other contexts.

• We have published this to gather feedback.
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Questions?

Contract details:

Chris Brown

Head of Core and Emerging Policy

Chris.Brown@ofgem.gov.uk
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