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A couple of polls to start with…
1) How much do you know about Storage, Batteries & Flexibility?
• Beginner: Whoa! New topic – be easy on me…
• Intermediate: I know enough to be dangerous
• Advanced: I’m a pro – Bring it on!
2) What group do you identify yourself with the most? Who are you representing here today?
• Startup
• Corporate
• Investor
• Academia
• General Public
• Governmental Institution
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About Delta-EE

Leading providers of intelligence and advocacy for the energy transition
Delta-EE is a specialist European Energy Research and Consulting Service provider. We help organisations to develop
the best strategies, business models and customer propositions for the energy transition.

Flexibility Research Service
Capturing opportunities in the growing
demand side flexibility market

EV Charging Service
How to best develop position and
activities to succeed in the rapidly
growing eMobility market

Energy Insights +
How can we best use energy insights to
enhance residential customer
engagement and create
value for us and our
customers?

NEW ENERGY FORUM ROUND TABLE

Energy Storage Research
Service

Connected Home Service

Capturing the best opportunities for
distributed energy storage

The opportunities in the growing
connected home market and how to
capture them

Electrification of Heat Service

Heating Business Service

Identify and capture the increasing
range of opportunities from growing
electrification of heat

How to evolve from selling individual
products and commodities to become a
successful home energy solution
provider

New Energy Business Model
Service

Global Hydrogen Intelligence
Service

Understand, identify and implement the
most promising commercial
opportunities from the
increasing disruption in the
energy sector

How the global hydrogen sector is
developing

© Delta Energy & Environment Ltd 2021

Local Energy Systems
Research Service
Understand and respond to the
challenges and opportunities from the
growth in energy communities,
microgrids and
local energy markets

Gas Heating Service
What is the future of gas in buildings
and how can you best capture the
opportunities and respond to the
threats?

Distributed Power Service
How to succeed in the global distributed
power market
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25 European Gigafactories by 2025
Annual production capacity for li-ion cells to reach 600 GWh

NEW ENERGY FORUM ROUND TABLE
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EV growth will come quicker than expected
EU 2030 target of 30m ZEV by 2030 likely to be met 3 years earlier
Market Push: Auto
OEMs are announcing
ever-more ambitious
targets in their pivot
away from ICE vehicles

Customer Demand: With EV
and battery costs falling,
demand for EVs is likely to
continue outstripping
supply in the years ahead

Policy & Regulations: Tightening emission limits the
favoured mechanism at European level for the phaseout of ICE vehicles
NEW ENERGY FORUM ROUND TABLE

© Delta Energy & Environment Ltd 2021

9

2020 European Market Monitor for Energy Storage

Overview and trends in 2020

The European energy storage market grew to 1.7 GWh in 2020, with a cumulative installed base
of 5.4 GWh across all segments.

8.3 GWh
2021

Energy markets in 2020 were dominated by the COVID-19
pandemic, which had a global impact on consumers and
business. In the energy storage industry this impact was felt
most keenly behind-the-meter.

Annual European energy storage
market (MWh)
8000

The impact of COVID-19 on residential markets depended
on how initially strict lockdowns were relaxed. In Germany
the latter half of the year saw strong growth, while in the UK
installers remained unable to carry out installations.
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C&I markets were hit much harder, with commercial
customers cancelling or delaying projects. Customer
attitudes to risk will remain conservative in the near-term as
they continue to focus on their core businesses.
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Front-of-Meter storage markets were relatively unaffected
by COVID-19. Project sizes are increasing across Europe and
investors are gaining confidence in revenue streams beyond
ancillary services, although these continue to play a core role.
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2021 is expected to be an exceptional year for energy
storage in Europe, particularly in front of the meter.
Ancillary services are opening across the region, the benefits
of renewable co-location are driving projects and regulators
are setting national targets. The residential market is also
growing in spite of the pandemic.

NEW ENERGY FORUM ROUND TABLE
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C&I

Front-of-meter
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Is storage generation or demand?

Double-charging remains an impediment
In many countries energy storage contributes twice to the grid costs and so are
classed as both generation and demand
In many EU countries energy storage
effectively pays network fees twice: once
when it charges from the grid and when it
discharges – referred to as double-charging.
Double-charging often arises because
energy storage is treated as both a
consumer and a generator, and is thus
exposed to fees and charges that apply to
both categories.
The EU’s Clean Energy Package now
provides a definition of storage (Electricity
Directive, Art. 2 §47) that member states
should have transposed by the end of 2020.
However, network charges are a member
state competence so national system
operators can still decide that energy storage
must pay grid fees twice.

NEW ENERGY FORUM ROUND TABLE
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Storage must compete to deliver value to the energy system

Demand response, curtailment and interconnectors also provide flexibility
Sources of flexibility range considerably in size from a domestic battery (around
kW) to transmission connected pumped hydro (100s MW)
Residential <15 kW

* HVAC: Heating,
ventilation and air
conditioning

Commercial and Industrial 50 kW – 10s MW

4

Merchant >50 MW

Heat pump
6-15 kW

Water heaters
50-500 kW

Batteries
100 kW – 2 MW

Coal generation
plants
100s-1000s MW

Electric vehicle
4 kW

Diesel generators
200-2000 kW

Industrial
processes
10-100s MW

Open and Closed
Cycle Gas Turbines
100s-1000s MW

Domestic batteries
4 kW

Combined heat
and power
50 kW-1 MW

Grid-connected
batteries
50-100 MW

HVAC*
3-15 kW

Electrolysers
~1 MW

Hydropower
500-2000 MW

Smart appliances
5 kW

Gas peaker plants
50 MW

Capacities listed above are indicative and show total capacity, not flexible (variable) capacity

NEW ENERGY FORUM ROUND TABLE
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The 2020 EU Market Monitor Map for Demand Side Flexibility

Many dynamic and rapid evolving markets across Europe for DSF
France and Great Britain are the highest-ranking countries for market activity,
followed by Ireland, Germany and the Netherlands.

Scope of Market
Monitor:
n Availability and
accessibility of
DSF to value
streams
n Monetisation of
DSF in value
streams
n Breadth of asset
types used for
DSF

n TSO Ancillary Services markets are
much more developed, with adequate
remuneration of flexibility and
standardised product design.
n Some countries (France, Finland, Italy
and the UK) have taken timid steps in
the shape of pilot projects for DSO
procurement of flexibility.
n Very few are making changes in
legislation of market-owned storage
assets. Notable exceptions are France,
Finland, Germany, Greece and the UK,
which are currently working on
legislation to adopt these provisions.
n Industrial loads and distributed
generators remain the most commonly
used assets for DSF.
n Technical barriers still exist and could
limit the participation of flexible assets.

NEW ENERGY FORUM ROUND TABLE

n Breadth of
customer
segments
engaged with DSF
n Number of
stakeholders
active with DSF

© Delta Energy & Environment Ltd 2021
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Flexibility requires access to adequate price signals

Valuing flexibility and making operating decisions

France, GB, Ireland and Belgium have the most open and accessible value streams
We looked at:
n Ancillary Services
n Interruptible loads
n Capacity
Mechanism
n TSO / DSO
network charges
n day-ahead and
intraday markets
n DSO Specific
Products

n Electricity Directive article 11: national
regulatory frameworks must enable
electricity suppliers to offer a dynamic price
contracts
n Take-up remains low for contracts linked to
wholesale and spot market energy prices.
Network tariffs with a dynamic component
are less common.
n Consumers in fewer than half Member
States can access time-of-use
contracts with intra-day, weekdays or
weekend energy price differentiation;
n Even less can choose real-time or
hourly energy pricing;
n Very few have access to products with
remote control of consumption or
critical peak pricing.

NEW ENERGY FORUM ROUND TABLE
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Decarbonisation, decentralisation and digitalisation are
changing the electricity system need for flexibility
Old linear
system

Flexibility is
becoming a
much more
valued property
of energy
networks

New dynamic
system

Energy transition
Controllable thermal generation
replaced with intermittent renewables

Thermal plants

More generation located in the
distribution network

One way power
flows

Changing geographic spread of
generation and demand

Generation near
demand

Electrification of heat and transport and
uptake of smart controls
Fossil fuels in homes
and businesses

NEW ENERGY FORUM ROUND TABLE

Renewables

Bidirectional power
flows

Increased
Flexibility needs
System impact
n Generation and demand imbalances
due to forecast uncertainty
n Less system inertia

n Generation is less visible to the TSO
n Changing locations of grid constraints
n Active network management needed

n Variable power flows between regions
depending on wind and solar outputs
Variable regional
flows

Electrification and
digitalisation of end
consumers

n Increase in electricity demand and
changing daily and seasonal load profiles
n Rise in “prosumers”

© Delta Energy & Environment Ltd 2021

Faster responding
flexibility sources

More downward
flexibility needed

Location specific
flexibility needed

New sources of
flexibility as
traditional sources
go offline
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Technology is changing faster than markets and rules

New markets are already required, with open and fair access to all

Speed of response

Volume

Response times will need to get faster in
order to match the sharper, faster falls in
frequency as a result of reduced inertia.
This will be more relevant for primary
reserve.

More capacity will be needed in fast
responding services to mitigate the lack
of inertia. Meanwhile there will be less
capacity in tertiary reserves as the
volume is traded in the balancing market
(in line with the more towards 15
minutes settlement)

Capacity Methodology
The amount of flexibility required to
ensure a stable network should be
based on an assessment of potential
interconnected faults rather than the
largest single generation asset.

Co-ordination

Value
The value of each services will be
determined by the amount of assets
capable of providing the service vs the
total capacity of the service. This will
vary between country, market and
service.

In order to increase value per assets
there needs to be greater ability to stack
value stream. This could be in the form
of co-ordinating procurement, reducing
entry requirements or removing export
tariffs.

NEW ENERGY FORUM ROUND TABLE
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Accelerating Net
Zero with domestic
battery flexibility

Powervault background
Leading innovators in smart home energy
storage
§ UK company, founded in 2012
§ Battery manufacturer and Virtual Power Plant (VPP)
operator
§ B2B & B2B2C
§ Award Winning product and business
§ Winner of EDF Blue Lab in 2018

For	
  personal	
  use	
  only:	
  FIRSTNAME	
  LASTNAME	
  (email	
  address)	
  
	
  

Track Record
§ First ‘all-in-one’ battery
§ First Recycled Home Battery
§ First Grid Flexibility Contract
alongside UKPN
§ First smart tariff & storage
proposition

Powervault	
  is	
  a	
  smart	
  electricity	
  hub	
  for	
  the	
  connected	
  home	
  
Maximise solar PV use, save
money

Recycle and save

	
  
Re-‐use	
  electric	
  vehicle	
  
baKeries	
  and	
  plasEcs	
  to	
  save	
  
the	
  planet	
  and	
  reduce	
  cost	
  

Storing	
  low	
  cost	
  solar	
  energy,	
  maximise	
  on	
  
site	
  usage	
  and	
  reduce	
  electricity	
  bills	
  

Reduce smart appliance costs

	
  
Control	
  smart	
  appliances	
  in	
  the	
  
home	
  –	
  for	
  example,	
  storing	
  low	
  
cost	
  electricity	
  as	
  hot	
  water	
  
	
  

Understand usage, save money

	
  
	
  
	
  
	
  

Optimise EV charging

Minimising	
  charging	
  cost	
  and	
  
maximising	
  use	
  of	
  solar	
  energy	
  
to	
  charge	
  vehicle	
  

Help grid, get paid
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Export	
  at	
  peak	
  Emes	
  and	
  help	
  the	
  
grid	
  with	
  emergencies	
  

Smart tariff lowers costs and CO2

Import	
  lowest	
  cost	
  renewable	
  energy	
  from	
  
grid,	
  be	
  paid	
  to	
  export	
  at	
  peak	
  Emes	
  

Powervault smart battery
High power:
5.5kW

Second-by-second
data
communications

Modular and
scalable:
2-20kWh

Battery agnostic:
first and second
life
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  use	
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  (email	
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Grid services and
“frequency response”
capability

Powervault cloud creates value for multiple
stakeholders

2
3
1
Enabling new
Helping DNOs
Lowering customer
energy supplier
manage local
energy bills
business
models
networks
For	
  personal	
  use	
  only:	
  FIRSTNAME	
  
LASTNAME	
  
(email	
  address)	
  
	
  

4
Helping National
Grid balance the
system

5
Reducing
infrastructure
investment

Accelera'ng  net  zero:  matching  demand  to  clean  energy  supply
•

•
•

SmartSTORTM	
  system	
  uses	
  AI	
  to	
  shi=	
  
renewable	
  energy	
  from	
  the	
  grid,	
  and	
  
customer	
  solar	
  panels	
  to	
  reduce	
  peak	
  
demand	
  
Can	
  be	
  dynamic	
  or	
  staCc	
  TOU	
  tariﬀ	
  
Takes	
  into	
  consideraCon	
  
• Weather	
  
• Customer’s	
  historical	
  demand	
  
• Pricing	
  

•
•
•
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Tariﬀ	
  pricing	
  driven	
  by	
  renewables	
  and	
  
peak	
  network	
  costs	
  
Half	
  hourly	
  seIlement	
  and	
  metering	
  
maximises	
  beneﬁts	
  
Example:	
  average	
  price	
  2.7p/kWh	
  

Accelera'ng  net  zero:  providing  grid  services  na'onally
•

•

•

Powervault’s	
  smart	
  baIery	
  can	
  
provide	
  “frequency	
  response”	
  –	
  
providing	
  second	
  by	
  second	
  
balancing	
  
Response	
  is	
  provided	
  by	
  each	
  
individual	
  baIery	
  adjusCng	
  
charging	
  and	
  discharging	
  output	
  
Response	
  is	
  aggregated	
  over	
  the	
  
ﬂeet	
  of	
  hundreds	
  of	
  baIeries	
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Accelera'ng  net  zero:  providing  grid  services  locally
•

Powervault	
  carried	
  out	
  ﬁrst	
  local	
  
DNO	
  trial	
  in	
  2016	
  with	
  UKPN	
  
• Showed	
  that	
  baIeries	
  could	
  reduce	
  

peak	
  demand	
  by	
  60%	
  

•

•

•

Grid	
  services	
  provided	
  to	
  WPD	
  
constraint	
  management	
  zones	
  
through	
  EDF	
  PowerShi=	
  under	
  
the	
  Sustain-‐H	
  scheme	
  
Units	
  commit	
  to	
  providing	
  given	
  
response	
  level	
  during	
  peak	
  
4-‐8pm	
  Cme	
  window	
  
Important	
  to	
  unlock	
  the	
  
distribuCon	
  network	
  for	
  solar	
  
and	
  roll	
  out	
  of	
  EVs	
  

Normal	
  operaEon	
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Sustain-‐H	
  CMZs	
  
	
  

Stable	
  response	
  for	
  commiKed	
  period	
  	
  

Accelera'ng  net  zero  :  what  next?
•

Powervault	
  smart	
  baIery	
  and	
  cloud	
  provide	
  technology	
  to	
  accelerate	
  “net	
  zero”	
  
• Shi=ing	
  solar,	
  imporCng	
  clean	
  energy,	
  moving	
  demand	
  away	
  from	
  high	
  carbon	
  Cme	
  periods	
  
• Balancing	
  the	
  naConal	
  grid	
  second	
  by	
  second	
  
• SupporCng	
  the	
  local	
  network	
  at	
  peak	
  Cmes	
  

•
•
•
•

Key	
  challenges	
  and	
  barriers	
  remain	
  which	
  must	
  be	
  addressed	
  by	
  Government	
  
Need	
  a	
  real	
  commitment	
  to	
  Net	
  Zero	
  backed	
  with	
  acCon	
  now:	
  
CompleCon	
  of	
  smart	
  meter	
  roll	
  out	
  and	
  proper	
  implementaCon	
  of	
  market-‐wide	
  half-‐
hourly	
  seIlement	
  –	
  to	
  unlock	
  homeowners’	
  ﬂexibility	
  
VAT	
  should	
  be	
  made	
  fairer	
  for	
  clean	
  technologies	
  like	
  baIery	
  energy	
  storage	
  
• Currently	
  you	
  can	
  buy	
  coal,	
  gas	
  and	
  oil,	
  and	
  electricity	
  generated	
  from	
  it	
  with	
  5%	
  VAT	
  
• Energy	
  storage	
  and	
  other	
  technologies	
  have	
  20%	
  VAT	
  applied	
  
• Call	
  to	
  set	
  VAT	
  for	
  home	
  energy	
  storage	
  to	
  5%	
  or	
  0%	
  

• Thank	
  you	
  !	
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Transmission-connected
battery storage and EV
charging
IDEALondon: Accelerating Net Zero

June 2021

EDF Renewables UK & Ireland
Pivot Power is part of EDF Renewables,
one of the UK’s largest investors in
renewables. We have 1GW of renewable
generation in operation and over 4GW in
construction, planning and development
across a range of technologies including
onshore and offshore wind, solar and
battery storage.

1GW
4GW
renewable generation in
operation

renewable generation in
construction, planning &
development

As part of EDF Renewables, we are helping EDF Group to
achieve its strategic ambitions
EDF’s “Raison d'être”
“To build a net zero energy future with electricity and innovative solutions and
services, to help save the planet and drive wellbeing and economic
development.”

EDF’s “Plan Stockage Electrique”
Leader in Energy Storage with a goal
to develop an additional 10 GW by
2035

EDF’s “Plan Mobilité Electrique”
Leading Power Supplier; Biggest
Charging Network Operator and Smart
Charging Leader for EVs

Our purpose is to accelerate a
net zero future, where clean
energy powers our lives.
40 sites

2 GW

2.7m

Nationwide

Flexible capacity

UK EVs by 2030

Our values: Together, Open, Passion,
Growth, Resolve.

Pivot Power’s Energy Superhub model
National Benefit
Cost-effectively supports renewable
integration at scale and reduces
need for curtailment

Grid-scale battery
provides critical system
flexibility to accelerate net
zero
Direct connection to the
high-voltage transmission
network shared by battery
and private wire EV
network
Private wire provides valuable
EV charging capacity on key
roads and at the edge of big
towns within a 5-10km radius
of the grid connection

Local Opportunity

Increases system resilience, reducing
blackout risk and deferring need for
system upgrades

Provides multi-megawatts of power for
rapid EV charging with future
capacity guaranteed

Consistent and predictable pricing,
offering future price certainty

Our innovative approach makes smarter use of the transmission
network to accelerate a net zero future
Power Generation

Transmission grid

Increasing volatility

Increasing need for
system balancing

Transmission
substation

Distribution grid

End consumers

Limited capacity

Increasing demand
from EV uptake

Pivot Power Energy Superhub

Public and commercial
EV charging

Today	
  

Challenges	
  

Accelerating a net zero future

Tomorrow	
  
Power Generation

Transmission grid

Transmission
substation

System flexibility & services

Battery storage and high volume power connections

Battery storage for renewable integration and system resilience
Battery storage provides flexible
capacity to cost-effectively
integrate renewables, increase
grid resilience and future-proof our
electricity network.
National Grid forecasts suggest
the UK could need over 25GW of
battery storage by 2050, up from
1GW today.

Security	
  
Electricity system	
  

Renewable generation	
  

Net zero
2050	
  

•

Battery storage adds value via:
More renewables able to be built
•
Reduce curtailment

•

Battery storage	
  

Battery storage adds value via:
• Deferring system upgrades
Reduce risk of system level blackouts

Cowley

Construction

Kemsley

Construction

Our projects
Across the UK, we have identified 40 strategic
locations which are close to towns and cities and
major road networks.
These locations enable us to reach millions of
people and access large amounts of power.

2 locations in

38 locations in

2GW flexible

construction

development

capacity

Energy
Superhub
Oxford
Oxford City Council adopted Pivot
Power’s Energy Superhub model
as its anchor project in a wideranging program of infrastructure
development, policy changes and
community engagement.
This pioneering project aims to
showcase an integrated approach
to decarbonising power, transport
and heat, providing a blueprint for
towns and cities across the UK to
accelerate net zero.
www.energysuperhuboxford.org

Energy Superhub Oxford
Oxford City Council’s zero emission strategy
•
•
•
•
•
•
•
•

50 MW transmission-connected battery
8km private wire network supplying up to
25MW of power for EV charging
UK’s largest public charging hub at
Redbridge Park & Ride
10% of Council Fleet electrified
Taxi try-b4-you-buy scheme
Opportunity to electrify city bus fleet
Supporting introduction of City Centre
Zero Emission Zone
Target to achieve net zero by 2040

Local
policies

Infrastructure
projects

Community
engagement

FLEXIBILTY AND ASSET OPTIMISATION
(POWERSHIFT)
June 2021

40

The Energy System
The energy system has evolved and become more connected, creating an opportunity for flexibility
and storage business models – where agility, coupled with knowledge and decision making is key.

Generation, Customer and Battery Storage
A net zero system needs to be complimented by flexibility and storage. Technological and
regulatory change, supported by customer demand and recent events, demonstrates the
opportunity for storage.
Generation Mix

Data from ESO Future Energy Scenarios 2020

X Peak Demand

Generation, Customer and Battery Storage
A net zero system needs to be complimented by flexibility and storage. Technological and
regulatory change, supported by customer demand and recent events, demonstrates the
opportunity for storage.
Energy Storage Capacity

Data from ESO Future Energy Scenarios 2020

Ancillary Service Markets
The pace of change in the ancillary service markets is creating an attractive form of income for ITM
batteries. We anticipate continued strong demand and price for frequency response services, with
demand currently outstripping assets with the necessary capabilities.

Wholesale Market
Capturing revenue through trading becomes increasingly important as ancillary services saturate
and revenues fall. This requires market access, agile software, data science capabilities and
knowledgeable people to pull it all together. Your expectations of trading revenue will impact your
asset choices.
Balancing Mechanism

Within Day / Cash Out

Prices

Day Ahead

Ave min/max spread = £39.50/MWh
• £12/MWh to £319/MWh

•

Ave min/max spread = £81.40/MWh
• £12/MWh to £2,240/MWh

•

•

1-2 cycles scheduled day-ahead

•

Within-day maximise cycles around asset
constraints

•

Bid/offer prices at which we are happy for
National Grid to charge/discharge the battery

Cycles

•

Asset scheduled by optimiser and rescheduled by National Grid to balance system

EDF UK V2G proposition to B2B customers

→ Save money on your energy bill – depends on customer’s
tariff and EV usage, LV/HV and DNO, usually around £250£450 a year per charger (equivalent to around 9,000 miles)
→ From c. £3,900 for 11kW V2G fast charger
→ Installation cost provided after survey (similar cost as a
standard charger)
→ EDF can provide V2G compatible vehicles through
partnership with Nissan
46

→ 3 year contract duration including supply
→ Access to customer support
→ Smart back office system that includes fleet
management and charge scheduling apps
→ Guaranteed charge for your vehicle’s daily needs
→ EDF will do a bespoke site analysis to determine
suitability and estimated
savings
Source:
Cenex

EDF Nissan workshop prior to V2G launch | PROTECT - PRIVATE | © 2021 EDF Energy Ltd. All rights Reserved.

Tower Block - Value Delivery & Solution
• A reliable retrofit heating system to improve residents comfort and reduce complaints.
• Customised heating profiles at flat level so residents have heat and comfort when they
need it most, all whilst improving efficiency, and reducing energy bills.
• Contribute to sustainability goals by taking advantage of renewable energy production,
balancing the grid and avoiding unnecessary consumption
• Opportunity to unlock flexibility potential by optimising volume on the day ahead,
participating in NG Ancillary Services and DSO markets

Upgrade to current
Reduction in energy bills
technology at subsidised
rate

Improved heating
experience for residents

Increase sustainability
and use

Summary
•

Know the energy system

•

The ancillary service market is evolving at pace

•

Batteries are a good fit with the wholesale market

•

Opportunities also exist for other assets EV’s, Heat and Wind

•

Decision making will become more complex with the interplay between markets

•

Partnership is key to success

Panel Discussion and Q&A

Shirin Shah

Jon Ferris

Nicole Gilbert

Joe Warren

Senior Innovator,
EDF

Head of Flexibility &
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Closing Messages

#IDEALNetZero

• Feedback form and recording via email
• Tell us about your solution of how to accelerate the net zero journey
• ‘IDEALondon Accelerating Net Zero’ LinkedIn group
• IDEALondon desk and virtual membership for startups
www.idealondon.co.uk/membership/
• Contact NovAzure for support to scale your startup
Contact: Shirin.Shah@edfenergy.com, F.Rayner@ucl.ac.uk, Info@novazure.com

Accelerating Net Zero:
Upcoming Events
• Climathon – coming soon!

#IDEALNetZero

