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About LCP Delta

Founded in 2004 and based across the UK, France, Norway, the Netherlands
and beyond, LCP Delta provide data-driven research, consultancy, technology
products and training services to companies investing in and navigating the
energy transition.

We are a diverse team from a variety of backgrounds including engineers, data
analysts, environmentalists and more.

LCP Delta is a mission driven organisation - all of us want to make a difference
to the energy transition and accelerate the path to a low carbon future.

The energy market is becoming increasingly complex. As consumers become
more empowered and as energy systems around the world decarbonise, there
is a need to understand both the generation and demand side to effectively
navigate the rapid changes occurring.

We know it’s a complicated topic, and we’re here to
help.

Andy Bradly, Partner, LCP Delta

LCP Delta Flexibility Research Service Brochure

LCP Delta was formed through the merger of Delta-EE
and LCP Energy to bring together deep generation
and consumer-side expertise, to provide our clients
with a single partner to help them on their journey and
provide them with a 360° view across the energy
spectrum.

Partner
i andy.bradley@Icp.com

Partner
Q | jon.slowe@Icp.com
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LCP Delta provides the best advice, support and tools to enable
the energy sector to drive the energy transition

Our portfolio of subscription research services We provide support across the full energy value
offer in-depth insights across the energy chain with bespoke research, insight, forecasts and
transition landscape. We have been undertaking advice tailored to them. Our consultancy offerings
primary research with organisations active in draws on expertise and data from across LCP

the energy transition since 2004 — we have an Delta, from strategic market entry analysis through
unparalleled international network of contacts to detailed half-hourly revenue forecasting.

we can draw on. Each service focuses on a
particular aspect of the energy transition.

We support our clients in four ways

Data integration and analysis is at the heart of the Our training helps professionals quickly develop
energy transition. However, sourcing and navigating their new energy knowledge, accelerating their
complex, wide-ranging datasets is challenging. At impact for organisations who want to capture
LCP Delta, we combine and curate proprietary and opportunities. We provide meaningful, concise
public datasets to provide you with a single source and easy to understand short courses.

of truth across the energy spectrum,and make this
data interactive using our cutting-edge technology.

LCP Delta Flexibility Research Service Brochure
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Subscription Research Services

Use a combination of our subscription research services, bespoke consultancy projects and training
services to gather the information you need to ensure your business’s success in the energy transition.

Decarbonisation

of Heat

Gain a holistic
understanding of the future
of the heating sector from
a product and policy point-
of-view

Heating

Business

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

Distributed
Power

How to succeed in
the global distributed
power market

Energy Storage
Research
Capturing the best
opportunities for
distributed energy
storage

Connected
Home

The opportunities in the growing

connected home market and
how to capture them

Flexibility
Research

Capturing opportunities
in the growing demand
side flexibility market

Energy Insights+

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

Global Hydrogen
Intelligence

How the global hydrogen
sector is developing

Home Energy

Management

What's happening in the
HEM space and what
opportunities are there for
all the companies
potentially involved?
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EV Charging

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

New Energy Business
Model

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

Solar PV
Understanding the
growth of solar PV
across Europe

© LCP Delta 2024



_ e Energy Insights+ LCPDelta
Flexibility is a rapidly

growimng part Ofour energy . Product
: : Market d
. evelopment and :
systems angl is set to plqy a landseaping i Benchmarking
major role_ mn the transztlon_ and strategy engagement
-to new energy. . . | techniques
Where is the value for What technologies — What are the business
demand-side flexibility and software, hardware, models for demand-side
how will this change? platforms and data analytics flexibility and how are they
— do we require to be evolving?
What are the most lucrative successful?
emerging opportunities for _ Business model to business
flexibility? What are competitors case: should we invest?
using?
How are changing policy How can customers be
and regulations influencing How are platforms incentivised?
these opportunities for communicating with
flexibility? distributed assets, and

where is this headed?

Clients we support

Govt, Regulators &

System Operators Energy retailers Product Solution providers Investors
manufacturers
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° LCPDel
How our research helps your business CPDelta

Benefits

LCP-Delta provides us with ongoing, first-
class insight and advice to support our low
carbon investment activities.

Helps you understand competitors and find Leading Investment Company
the right positioning

Navigate the market complexities to define,
develop and evolve your strategy

Help you to find the best partner Example clients

Enables you to take advantage of emerging ig;gg ;‘;?E"EVS

opportunities in DSF Product manufacturers
Policymakers

Helps you to identify key value streams to TSOs

: DSOs
monetise DSF Technology companies

Developers
Storage providers
Industry associations

Supports you to create compelling customer
propositions
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FLEXtrack LCPDelta

Quantifying the value of flexibility through ancillary service tracking

cpooits FLEXtrack . Overview e

This data is a progression from our Ancillary Services Database.
Research subscribers will have access to the same aggregated data
with monthly and yearly granularity, now updated quarterly.

11 countries are currently live - Austria, Belgium, Germany,
Denmark, Spain, Finland, France, GB, Netherlands, Norway and
Sweden. The rest of Europe will follow in 2023/4.

A separate FLEXtrack data subscription offers daily updates, 15-
minute granularity and advanced analysis functions.

] |
Track the volume requirements and clearing prices for various = dZ
ancillary service markets across Europe

Compare countries and value streams with ease

Explore historical data and identify trends over time, such as within

day volatility and seasonality Click here to go to
. . . YouTube to watch our
Deep dive into specific countries or value streams to understand

. oy . . .y - i i
the value of flexibility and identify opportunities going forwards explainer video
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https://www.youtube.com/watch?v=vKlysMPXmQg
https://www.youtube.com/watch?v=vKlysMPXmQg
https://www.youtube.com/watch?v=vKlysMPXmQg

Flexibility Research Offerings LCPDelta

This table highlights the differing data offering availability. Our data can:

Track the development of ancillary services and implementation of the Clean Energy Package across Europe
Identify trends in prices, volume and total spend by TSO and system services
Understand the accessible ancillary services revenue stack available to their asset

Flexibility Research Service FLEXtrack
Strategic Tactical Operational
Core use case Help subscribers to decide Data to help develop market Combination of FLEXtrack data

entry strategy, track and Real-time data and visualisation

n rt knowl
compare latest trends for ST S ow_gdgeto to allow users to make trades
. address your specific needs
specific market(s)

what countries, assets or
partners to focus on

Availability and utilisation volume (MW) and prices (€/MW/h) for Ancillary Services

Data (Fast acting, FCR, aFRR, mFRR and RR)* GB wholesale and ancillary

27 EU countries plus Norway, GB and Switzerland services

Data granularity Monthly and yearly data 15 minutes (where possible) 15 minutes (where possible) As reported by TSO

Update frequency Monthly Monthly NA Real time
Historic data One year Yes Yes Yes

ABREES U9 U112 715 Yes, on an ongoing basis No Experts contribute to project No

research team

Download data No Yes NA NA

Core audience Stra}tegy, market intelligence, Corporate and in-country strategy Strategy teams or project Energy traders

business development teams managers

Note: this table refers to data only and does not include the other benefits provided.

12 LCP Delta Flexibility Research Service Brochure © LCP Delta 2024



Market Monitor on Demand Side Flexibility

Published annually in February

2022 Market Monitor for Demand Side Flexibility

High level overview of 30 European countries and their
development of demand side flexibility. In depth analysis of
12 core countries identifying spend on flexibility, driver,
barriers, service providers and future outlook.

Assessment criteria for

Market Monitor:
Regulatory progress
to enable DSF
Potential market size
of flexibility
Development of
distribution system
flexibility
Development of local
energy systems
Future development

C t t of flexibility
Executive Summary Country analysis
Purpose, scope and definitions 05
The 2022 European Market Monitor Map for DSF 06 Belgium 24 Italy
Country score summary o7 Finland 30 Netherlands
Summary score guide 09 France 36 Norway
Germany 42 Spain o
2022 Market Monitor Maps Great Britain 48 Sweden 84
Demand side flexibility regulatory progress 10 Ireland 54 Switzerland 2%
Potential market size of flexibility 1
Development of distribution system flexibility 12
Development of local energy systems 13
Future development of demand side flexibility 14 Glossary 96
Appendix
Market Metrics Score guide 100
Total spend on ancillary service by TSOs 16 What is a Virtual Power Plant? 104
TS0 increase from 2019-2022 17
Current renewable generation vs. 2030 targets 18
Renewable generation vs. total installed capacity 19
Smart meter installations 20
Cumulative electric vehicle charge point installations 21
Installed base of residential assets with 2025 forecast
22
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This report provides a high level summary of
the current state of demand side flexibility and
highlights the emerging opportunities based
on our research across 30 European markets.

From our research we find:
TSO spend on ancillary services has
increased dramatically in 2022. This is
primarily due to high wholesale prices that
are reflected in utilisation payments.
Regulatory growth has stagnated in Spain
and Italy with less progress in 2022 than
had been expecled.
Several markets have opened their
ancillary service markets to DSF (Cyprus,
Slovakia, Romania and Greece). While
this is a positive step forward there are still

nrnhihitiin harinee

Market size
%0
30
0
Unlike other countries § b
Belgium has seen a e

significant increase in

aFRR prices. aFRR up
increased 193% 1o an 20
average price of 80
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LCPDelta

Introduction to Flexibility

Fundamentals of Flexibility

Implementation of the Clean Energy Package

Pan European Market Coupling

Smart tariff fundamentals

Resource Adequacy Mechanism (capacity markets)
Emergency Intervention: mechanisms to mitigate
high cost and supply shortage in winter 2022/23

14  LCP Delta Flexibility Research Service Brochure © LCP Delta 2024



Fundamentals of Flexibility

Published July 2021

el

Contents

[\

Value streams
Overview of value streams

Introduction 0

Executive summary 04 Value streams flexible assets can access
What value streams can flexible assets

What is flexibility? 08 monetise?

System balancing 09 Market timeline _

Drivers of flexibility 12 Deploymen@ of erX|b|I|ty services

Sources of flexibility 14 Compensation mechanism

Market structure 17 Market changes to 2025 onwards

Regulatory structure 18 How frequency will impact ancillary services

Key market components 19 Increase in faster services

Market players interactions 22 Shift in where volume is procured

Level of flexibility 23 Change to calculating flexibility needs

Market coupling 24 Driver for market changes

Annex
Physical elements of the electricity system
Physical elements of the electricity network

What is flexibility?

Why is there a growing need?

Key changes to the electricity system and the impacts
of flexibility

How flexibility change in the future

15  LCP Delta Flexibility Research Service Brochure

Executive summary 1/4

LCPDelta

CCLTA-EE

Electricity networks must maintain a constant equilibrium This flexibility has historically been provide by large fossil
between supply and demand. As it is impractical to fuel generators that could ramp up or down depending on
monitor all generation in real time system balance is market needs. However, due to carbon reduction targets

determined by measuring frequency:

An increase in generation or a decrease in demand
causes system frequency to increase

A decrease in generation or an increase in demand
causes system frequency to decrease

To maintain this system balance electricity system

such fossil fuel generators are being phased out. This
has a two fold impact on flexibility:

The rotation of turbines in thermal generators
provides inertia. This slows the rate of

m change of frequency following a system

disturbance. Without them the system will

operators require a certain amount of flexibility in the require more, and faster responding sources
system to react in the event of a frequency deviation. of flexibility.

50.5Hz

50Hz Increased renewable generation is helping

49 5Hz /

2020

Replacement Reserve is currently procured
nationally. However, the development of the
Trans European Replacement Reserve
Exchange (TERRE) will create a common
market for RR procurement. The project went
live in January 2020 with TSOs joining in
waves until 2022,

Frequency Restoration Reserves (FRR) are
dimensioned to meet the largest infeed loss
This capacity is then split between aFRR and
mFRR. There is @ minimum requirement of
aFRR and mFRR set by ENTSOE-E, but
TSOs can increase this capacity if required.

In the European synchronous area the total
volume of FCR is dimensioned at 3000 MW. This
capacity is divided between countries based on
their net generation and consumption.

/

Increased renewable generation and phaseout
of thermal generation will lead to changes in ancillary services

Volume procured

Y achieve carbon target but is unpredictable and
non-dispatchable. This requires greater
am monitoring of the network to match renewable

CELTA-EE

2025

Increase in overall flexibility volume reflects increased
system needs due to more volatile generation and
increased electrification of demand

RR RR The rollout of 15 minute settlement periods will result in an
mFRR overlap between mFRR, RR and the intraday procurement
D cycle. Assets that would have been monetised in mFRR and

RR can be traded in the ID market which will be prices to reflect
any frequency deviation. The total capacity will not change
significantly, only how the capacity is procured

mFRR . .
The volume in aFFR will decrease as assets diverge to either

participate in the range of faster acting services, or, they will be
monetised in MFRR or ID markets. aFFR will always be
required to allow fast-acting, short duration disturbances to be
addressed, but reserve requirements will increasingly be shared
aFRR across borders.

aFRR

Fast acting FCR will expand to include a range of fast-acting post-fault
service services (such as Great Britain’s Dynamic Containment). The
amount of fast frequency services procured will increase to
FCR account for a) larger frequency deviations and b) reduced
inertia to mitigate those frequency deviations.

2020 2025+

© LCP Delta 2024



Implementation of the clean energy package

Published September 2021

This report focuses on components of the

Specific Articles covered by this report

Electricity Directive and Electricity Regulation

that are most relevant to demand-

side participation in flexibility markets.

We have benchmarked key legislation relevant to
the development of DSF in 11 markets (Belgium,
France, Finland, Germany, Greece, Ireland, Italy,
Netherlands, Slovenia, Spain and Great Britain.

Contents

Introduction 02
Executive Summary 03
What is the Clean Energy Package? 06
What is included in the CEP?

What articles are included in this report?

Residential electricity supply 09
Dynamic time of use tariffs

Market based electricity tariffs

Participation of demand response 1"

Can demand response participate in markets?
Are aggregate loads able to participate?

Is an agreement with a BRP required to
participate in the market?

Are compensation mechanism present?

16  LCP Delta Flexibility Research Service Brochure

Article 5

Article 11

Article 17.1

Article 17 .4
Article 32

Article 40

Articles 7 and 8

Participation in wholesale markets

Is there a 15 minute settlement period for
DAVID trading?

Can aggregators access the DA/ID market?

Network flexibility and accessibility
How developed is distribution system
flexibility?

Are TSO markets standardised?

Is storage allowed in ancillary services?

Appendix

Definition of capacity, intra and day ahead
markets

Definition of FCR and aFRR

Definition of MFRR and RR

Are residential electricity prices market-based?

Are dynamic tariffs (prices based on short term markets) available to residential
customers?

Can demand response participate in ancillary services, intraday/day ahead (DA/ID)
and capacity market?

Is aggregation allowed in ancillary services?
Is a BRP partnership required to access ancillary services?
Are compensation mechanisms present?

How developed is distribution system flexibility ?

Dynamic electricity contracts for residential customers

Dynamic tariffs are retail tariffs where the price of
b electricity varies regularly to reflect short term
wholesale prices. Suppliers provide market
based prices in thirty minute or hourly blocks
with prices updated daily. Some contracts

Electricity expose the customer to negative wholesale
Dlrf:c:twre= prices.
Article 11

Few retailers currently offer dynamic tariffs. The
CEP requires electricity retailers with more than

200,000 customers to offer a dynamic tariff. l

Are residential electricity prices market
based?

France, Spain, and the UK are the only
countries to have regulated electricity prices.
However, both France and the UK offer
dynamic (based on spot prices) tariffs with
regulated tariffs as a last resort. As of March
2020, Spain has introduced a regulated time
of use (3 time periods per day) for all
residential consumers.

LCPDelta

cLTA-EE

cLTA-EE
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Smart tariff fundamentals

Published June 2022

Intraday price

shape
This report focuses on:
How a tariff can be considered smart and explore the
motivation behind the increasing diversity in tariff design
Provide a pricing strategy landscape of standard tariff
types, as well as a risk framework to describe the
relationship between customer and retailer.
Provide examples of innovative tariff offers across Europe.
Key findings on one slide 02 Risk framework of tariff types 13-18
Tariff market risk framework
Introduction 03 Tariff type pricing landscape
- Time-of-Use pricing
Peak Pricing
Contents 04 Application of risk framework to tariff
types
Summary 05-08
Tariff Ini!ia_tives Examples 19-26
Push toward cost reflective tariff 09-12 E”‘_’esa Unica, EDF '_rempo, Fortum
Anatomy of a commercial electricity tariff variable, Octopus Agile, PVPC regulated
Europe’s tariff story so far tariff and Géteborg Mix tariff
Adding features to evolve tariffs into
“smart” offers Appendix 27-29
Details on tariffs for EV charging
Survey methodology
Glossary
Disclaimer 30
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Price evolution

Subscription

Fixed Rate

Non-Daily

Variable Rate
(see box on the
right)

Real-Time

Tariff Type Pricing Strategy Landscape

Tariff type

Subscription tariff

Standard fixed tariff

Fixed static Tol tariff

Summary (1/3)

Customers and retailers both
hope to benefit from their
evolving relationship.

Customers are seeking
opportunities to reduce their
consumption and are motivated
by financial benefits.

Retailers can benefit by
understanding their customers
better, which, in turm, may
allow them to:
Reduce risk, by being able
to forecast demand mnr=
accurately.

CELTA-EE

A subscription gives a fee to access
electricity (e.g., X€/month). The customer’s
bill is not dependent on consumption

Afixed rate gives a price per unit of

electricity (e.g., YE/kWh). The customer’s bill
changes based on consumption

Imbalance

Resource
cost

Network

Grid related

Develop personalised Endesa ﬂnica en (ﬂ(\"h

services around tariffs
potentially reducing c!
Enable implicit flexibil
be derived via effectiv
portfolio managemeni

Py
Always stable plan

onel

One

Proposition:
Endesa Unica provides customers with a fixed
quota in exchange for a flat fee
Baseline consumption is based on the previous 12
months wiith a 30% margin. In case the customer
exceeds the margin, then the instalment amount is
adjusted to better match consumption.
Contract term of Unica tariff is one year with price
updated 1st January each year.
Unica tariff includes a ‘reward plan’ where

2 customers are compensated for reducing their

consumption
Personalised challenges are sent to customers
by e-mail with efficiency tips.
Rewards take the form of rebates on energy bills
or a connected Netflix subscription.

Delta-EE view:

Endesa Unica is an example of ‘energy as a
service (EaaS). Eaa$ transfers risk from the
customer to the service provider.

LCPDelta

CELTA-EE

Wholesale

Profit & cost to
‘/» ~, serve
. ) Tariff

CCELTA-EE

Current risk: Market price

l

Retailer Volume Customer

<«- =

Consumption l
Insight

Journey  ‘The ‘reward plan’ teaches customers to manage
electricity consumption of individual electrical assets.

Billing (
Journey
Gustomer's baseline subscription based on the
consumption of the past 12 months.
Contract
management '

journey
JOUMEY - customers can manage contract digitall. Optional

services include Netflix and air conditioning maintenance.

Flat Fee Flat Fee
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When will pan-European flexibility emerge

Last updated August 2023

This report focuses on:

+  How a tariff can be considered smart and explore the
motivation behind the increasing diversity in tariff design

+ Provide a pricing strategy landscape of standard tariff
types, as well as a risk framework to describe the
relationship between customer and retailer.

* Provide examples of innovative tariff offers across
Europe.

Contents

Tariff Type Pricing Strategy Landscape CCLTA-EE

Tariff types are defined by intraday shape and frequency of price updates

Intraday price
shape

Price evolution

|

!
[ I |
Subscription

Tariff type

Subscription VS Fixed Rate
Subscription tariff
u Asubscription gives a fee to access
electricity (e.g., X€/month). The customer’s
bill is not dependent on consumption

u Afixed rate gives a price per unit of
electricity (e.g., Y€/kWh). The customer’s bill
changes based on consumption

Summary (1/3)

Fixed Rate
1

Static Time
of Use

Reflecting Variable Rate
wholesale « :
right} Customers and retailers both  Anatomy of an electricity tariff - the costs recovered from

hope to benefit from their

‘LCPDelta

CELTA-EE

A tariff is the foundation of a customer’s relationship with the energy sector

Consumers are increasingly aware of and interested in their energy consumption, and, as their
entry point into energy, retailers play a vital role in influencing their decisions and behaviour.

consumers via their retailer

I

[l

|

1

1

I

| (see box on the
1

1

[}

I evolving relationship.
1

I

1

Real-Time |

I <

Customers are seeking
opportunities to reduce their

{ Imbalance ] [ Wholesale }

consumption and are motivated
by financial benefits.

® Retailers can benefit by

Reduce risk, by being able

to forecast demand mnr=

Key findings on one slide 02 Risk framework of tariff types 13-18 accurately. .
Y g 17 yp! 15-1e . Sl ol
Tariff market risk framework Develop personalised Endesa Unica C7CCSC
- . . services around tanfrs H N B
Introduction 03 Tariff type pricing landscape potentialy reducing . SUDSCription tariff
Tlme'Of'_U_Se pricing Enable implicit flexibil Proposition:
c 04 Peak Pricing ) bedered viaeffecth any HQ = Endess Urica provides customerswih a fved
ontents 22 Application of risk framework to tariff po e Rome auotain exchange for a fla fee
! ® Baseline consumption is based on the previous 12
types taly months wiith a 30% margin. In case the customer
Summary 05-08 - : exceeds the margin, then the instalment amount is
=o umber o adjusted to better match consumption.
Tariff Initiatives Examples 19-26 customers: ® Contract term of Unica tariff is one year with price
o updated 1st January each year.
Push toward cost reflective tariff 09-12 Endesa Unica, EDF Tempo, Fortum = Unica tariffincludes a ‘reward plan’ where

Anatomy of a commercial electricity tariff

Europe’s tariff story so far tariff and Géteborg Mix tariff

variable, Octopus Agile, PVPC regulated

customers are compensated for reducing their
consumption.
Personalised challenges are sent to customers
by e-mail with efficiency tips.

Adding features to evolve tariffs into

Customer number

Rewards take the form of rebates on energy bills

“smart’ offers Appendix 27-29 - :rEa l-:onr.|ecled Netilix subseription.

Details on tariffs for EV charging elta-EE view: ‘

= Endesa Unica is an example of ‘energy as a
Survey methodology dmenonos senvice (EaaS) Eaas$ transfers risk from the
Glossary Nw;;s' ‘;’;ame plan customer to the service provider.

enel
. . One

Disclaimer 30
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Resource

understanding their customers cost Profit & cost to
better, which, in turm, may serve
allow them to:
Taniff
Grid related -

M 1

CELTA-EE

Market price
' » .
Volume

—p

Current risk

Retailer Customer

o
Smart Offer Journeys

Consumption ‘

Insight
Jjourney  “The ‘reward plan’ teaches customers to manage
electricity consumption of individual electrical assets.

Billing I ‘

Jjourney
Customer's baseline subscription based on the

consumption of the past 12 months.
Contract

management [N (
journey
J Y Customers can manage contract digitally. Optional
services include Netflix and air conditioning maintenance.

Flat Fee Flat Fee
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Resource adequacy mechanisms
Last updated July 2023

This report focuses on Demand Side Flexibility in 12 European countries
Resource Adequacy Mechanisms (RAMs). The report aims to:
Outline the main structure of the Resource Adequacy Mechanisms in
12 countries (8 have RAMS).
Determine the volume (MW) of Demand Side Flexibility (DSF)
capacity awarded in each capacity auction and the percentage of
DSF capacity awarded compared to the total volume of capacity
awarded.
Assess how easy it is for DSF to access these RAMs and specific
features of the mechanisms like compensation, lengths of contracts
and derating factors.

Contents

Key Findings 02 Countries
Belgium 1
Introduction 03 Finland 14
France 17
" Germany 25
Executive Summary 05 Great Britain 7
Resource Adequacy Mechanisms (RAM) :lr(ae‘l)a,nd %
What they are RAM? 08 Spain 3
Types of RAM? 09 e b
Qverview of country specific RAMs 10 -
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Executive Summary 1/2 CELTA-EE

What are Resource Adequacy Mechanisms and why do we need
them?

Capacity Market
=

Belgium
Belgium operates a technology neutral capacity market

What are Resource Adequacy Mechanisms?

CELTA-EE

Pending Capacity Market

No Resource Adequacy
Mechanism

Countries not included in

report j
Type of RAM? Capacity Market
T-4: the main auction, secures 75% of the capacity needed for delivery in four years’
287 MW (7% of total) time. In this auction, new or refurbishing capacity providers can secure 3, & or 15-year
agreements. Existing capacity can secure a one year contract.
See fimeline below T 1= atan un anctinn ano waar ahaad of oach Aalivon h carnirac tha ramainina
ENp

=1 S5
Great Britain T-4 auction results
DSF awarded in last three T-4 auctions has remained stable at
~1GW

Volume of DSF awarded™
Frequency of auction

Clearing Mechanism

Minimum capacity requirement DE LTA_ E E
Independent aggregation
allowed?

*in latest auction

DSF share of capacity awarded in the T-4 auctions has been
stable al ~ 1GW for the last three auctions, the equivalent of
2.5% of he total capacity awarded.
In the past four T-4 auctions, DSF capacity has only secured
one-year confracts. This is because before 2020, DSF was only
eligible for one-year contracts and following that, the requirement
for providers o prove they meet capital expenditure threshokds.
O makes it harder for DSF to secure longer contracts.
‘The significantly higher clearing price in the latest T-4 auction for
delivery year 2025-26 was in part due 10 bidders’ expectation
they would have to rely more on capacity market payments for
revenue lor the given delivery year An increase in larget
capacity and reduction in existing capacity entering th auction
also drove up prices
Total volume contracted in the latest auction was 42 4 GW

T-42014 (DY T-42015(DY T4 2016 (DY T4 2018 (DY
ams19)  201920) 202021 202122

Capacity awarded in T-4 auctions and % of DSF

October 2021: First T-4 auction for deliv
202526

Clsaring

price £ikW 1.4 18 225 4
T-32020(DY T-42020(DY T-42021(DY T-42022 (DY
202223)  202329)  202425) 205526

Clearing

price £ 644 15.97 18 3059

The French Capacity Market explained: How can
DSF participate in the French Capacity Market?

A specific, detailed report focusing on exampling the different capacity
market mechanisms in France.
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Emergency intervention
Published November 2022

As a result of the current energy crisis
countries are implementing a range of
measures to help consumers and to mitigate
potential supply issues.

This report outlines key initiatives with a
specific focus on demand reduction and
demand side flexibility.

Countries included: Belgium, Finland, France,

GB, Germany, Ireland, Italy, Netherlands,
Norway, Spain, Sweden and Switzerland.

LCP Delta Flexibility Research Service Brochure

What is the situation?

The current ‘energy crisis’ is the result of several, interlinked global factors

Increased demand from
post Covid recovery

Reduced nuclear and hydro
generation due to
maintenance/covid
downtime

Threatened supply (natural
gas) from Russia

EMERGENCY INTERVENTION — WINTER 2022-23

Strain on supply could be
worsened by a cold winter
further increasing wholesale
prices.

High wholesale costs is only

one element of wide social

economic challenges facing
consumers.

High consumer
\ prices

W Italy

me

‘LCPDelta

LCPDelta

| —

LCPDelta

Demand measures
Subsidies.

Income support

10% windfali taxon I favour of gas  Retail increases €200 bonus for low wage Superbonus Measures to reduce gas
energy companies.  price cap limited t0 0.4%. individuals. A new definition of  extended — consumption by 5.3bcm named
“low income households’ has  consumer can ‘Operation thermostat’
33';3“;5:;"2: Eﬁm VATONGIS i ireased the elighbiitytothe  getupto 110%  ® Public buidings limited to
bl enable more participation. o install energy 19°C (with two degree
generators from A
February to the
end of 2022 3 s LCPDelta
Winter crisis support measures
A range of measures are being introduced to meet the EUs electricity and gas
commitments as well as help domestic and non-domestic consumers
# Al markets have implemented some kind
of windfall or wholesale market
intervention. These mechanisms are
greatly impacted by wider EU mechanisms
such as the directive to reduce peak
electricity consumption and the gas price
cap. Belgium v
% Most countries have implemented a range [Fihiand e
EMERGENCY INTERVENTION ~ WINTER

2

of customer support measures that
address the rise in electricity costs as well
as wider social economic factors. G8

Switzerland is the notable exception that is ——
not implementing any support measures.

France v

v
v
v
v
v
v
v
v
v
v

Ireland v v
® Given the short time frame to implement Ttaly 7 3

measures most demand measures are
focused on demand reduction (e.g. Netheriands v v x x
stopping industrial processes or reducing . = ) 5 7 . =
lighting) rather than explicit market based
DSF. We expect more market-based Spain v v v v x
measures to be implemented by winter 7 7 7 7
2023124, il

Switzerand  x v x v x x

EMERGENCY INTERVENTION - WINTER 2022-23
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Residential flexibility — next frontier or road to nowhere? CPhelts

Published May 2023

N
ReS'dent'a|_ flexibility can be mone_t'ze_d implicitly, Residential assets increase the complexity of the VPP value chain LCePDelta
through tariffs, or explicitly by trading into DSO and Where markets are increasingly opening to DSF there are still limitations

TSO markets. However, while there are clear cost

SaVIngS avallable through ImpIICIt ﬂex'blllty1 there are Residential considerations Residential flexibility emerged utilizing implicit flexibility. As barriers to entry

reduce, itis inning to be ized in icit value streams.

Explicit | Implicit

significant technical and legal barriers to entry for  Retaled cusomer | | ASsetor ther ron- -
residential flexibility in explicit value streams. ‘

offerin:
S ofenng

fDedicatedlndiviEIJa[: ! Trading ahead of Frequency . Locational . i ) |
. . L 7h?rfivfa\7rei i ‘ delivery ‘ \ ancillary services | flexibility | }| Cezicusliies ‘
To overcome these barriers, we are seeing the T — | 1 |
growth of specialised service providers able to | cpimsatoncan | preferences LCPDelta
monetise residential flexibility, but the additional | oatedt vome, | | Forsystemave Internal portfolio balancing .
T s : - . assetgioup. | | and remuneration i Retailers utilising residential assets to reduce exposure to wholesale imbalance
complexity is a competitive disadvantage against —
. . - . eciding the best assel T the value - B N N ~ N N
merchant assets (including grid-scale batteries) that :";:.,”;_,::"h‘::;;i";,ﬁ.'“,_,?:.‘:;:2“;".:;3*7 - fetalor-spocifc customer offerings. | N
domlnate TSO Value Streams ‘;‘:;i"‘:zgp‘::':zﬁ;;m prce sgnels nd An energy retailer (also a balancing responsible party, Theoretical example

BRPY) is legally obliged to ensure their supply and

- Iénzlt)_’ I_)rl_)\;ding_; . P - _E-d_ - --t.____- ' demand matches for each setflement period. If they are When a retailer is out of balance, they base their decision on:
" fexibiity | | Endeustomer

Contents To own or not to own the VPP value chain?
Will a single company own the entire value chain or gpecialise and partner?

‘LCPDelta

Introduction Q Partnerships In-h or gh acquisitions
= Companies have specialisations in at least one (but not all) elements of = Asingle company has control over all elements of the value chain. Typically,
i the value chain these are energy retailers
Executive Summary % = This approach is common for asset specialists that do not have the = Where outwardly all elements are the same company, it is possible (and
expertise or ability to trade in ancillary or wholesale markets. likely) that key skills and capabilities have been acquired

The rise of residential flexibility 09 Accessibility residential value streams 23 = Partnerships can be a quick way to acquire specialists’ skills but increases = Integrating acquired companies can be challenging and time consuming but

The emergency of residential ﬂexibility m F'olicy drivers E complexity and entities share any revenue or cost savings. enables greater control and transparency between activities.

What is residential flexibility? 11 Access to value streams 25 e A i .\

Challenges to deployment 12 Wholesale market participation 26 - } r;;g::;p — maintains customer

Potential benefits 13 Development of dynamic tariffs 28

Monetisation of residential flexibility 14 Demand flexibility service (GB) 29 Company B - specialises in a providing Company X acquires a specialist OEM that has
flexibility from residential assets. Often . expertise in monitoring and aggregating
responsible for ensuring customer parameters = residential loads. These skills are integrated into
are adhered to and maximising asset :  the existing capabilities of company X.

The complexity of residential VPPs 15  Creating the VPP landscape 30 Capiib“'é‘ll and self-consumption (if

Increasing complexity overview 16 To own or not to own the VPP value chain? EX) applicable).

Customer acquisition 17 Player landscape 32 [ € - Takes the pool of

Asset monitering and control 18 The future of residential flexibility 33 assets from company B and traded them into

Aggregation 19 value stream

Optimisation 20

Interface with value streams il Companies A andlor C. C provides billing

BiIIing and settlement 22 from the value streams whilst A is responsible

for offering the customer proposition.

21  LCP Delta Flexibility Research Service Brochure © LCP Delta 2024



LCPDelta

Understanding the roles of
different service providers

What is a Virtual Power Plant?

Marketplace platforms

Route to market providers

Evolution of retail platforms

Mergers and acquisitions

Introduction into DSO flexibility market
Introduction to distribution network charges
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What is a virtual power plant? LCPDelta

Published June 2021 What is a Virtual Power Plant (VPP)? CLTA-EE

This report outlines our definition of a VPP and
categories it into 6 components.

USIng these Components’ We map the SerVICe The term Virtual Power Plant (VPP) emerged during We have developed a simplified model of the VPP value chain.
prOVIdeI’S performlng these fu nCtlonS h|ghl|g ht|ng ;I;g;:;‘it?euo;:::;nx:rl;sg% g;r;e”rtac:i::éégeg:ergy A VPP requires all six parts of the value chain.

how they are partnering/acquiring across Europe in them to Grcumvont s barir To he markct operator. OB | S | aratng andcontiacng vithcstomers.
order to monetise across value streams and across e acions of e VPP are maingustabe o e of —

multi p le courtiers. - ﬁg Eﬁ%ﬁna i [

As the energy system becomes more complex the
term VPP has broadened beyond generation to
include load management and energy storage assets Aggregation
providing flexibility. Mevertheless, a VPP remains a

collection of physical assets whose actions are co-

Agoregate assets into a co-ordinated group
that can act as a single entity.

@
@®
@

Determine the best use of assets and the VPP

ordinated. poc imisati
:’ﬁﬁ?’. Optimisation based on a wide range of data.
o | Interface with Trade energy and flexibility with buyers —
é@‘ value stream including TSOs, DSOs and other traders.

Traded into value
streams

C 0 n te n ts Distributed assets Controlled as a
single unit

Billing/

settlement Sharing value with asset owners.

@

Introduction 02 Examples of VPPs 18
Capabilities of VPPs 19
Executive Summary 03 Next Kraftwerke 21
Flexitricity 22
What is a Virtual Power Plant (VPP)? 07 Tiko 23
VPP definition Enel X _ 24
VPP value chain Case study overview 25
VPP capabilities
How do | use the VPP value chain? 26
What is the VPP value chain? 10 Implementation of the VPP value chain 27
Asset monitoring and control
Aggregation
Optimisation

Interface with value streams
Billing and settlement
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Evolution of platforms

Market place platforms

The report evaluates 10 marketplace platforms
identifying capabilities, scope, market access and

development stage.

Marketplace platforms perform three jobs:

Improve visibility of network congestion and
enable flexibility as a solution.

Coordinate flexibility procurement between
different use cases.

Simplify the sale of flexibility from smaller
distributed assets.

Key characteristics:
Allow aggregated assets by default.
Connect multiple buyers and sellers.
Enable location-specific value streams.

Marketplace platforms in the VPP** value chain

Customer
acquisition

Asset monitoring

1S
& control > Aggregation

Ten examples of marketplace platforms

Billing/

=DAEMO Australia
T -.... Germany
Metherlands
NESDES UK
3l Ene UK
LE& UK
nationalgrid! UK
[P UK
[Proe] UK
ELEXON UK
optmisation (AL
value streams

24  LCP Delta Flexibility Research Service Brochure

settlemel

Route to market platforms

Aggregators are increasingly turning to other
service providers to provide market access and
trading capabilities. This report identifies and
explains the different potential business models
for route to market offerings.

Executive summary 1/2 — Route to market services enable
assets to participate in multiple markets

‘With the rise in digitisation and decentralisation the
amount of assets capable of providing flexibility is
increasing. However, despite this growth they are often
unable to participate in a range of value streams.

In an effort to mitigate these barriers route to market
(RtM) offerings have emerged to bridge the gap
between assets and otherwise inaccessible value
streams. In their most basic form RIM services provide a
platform that collates data from a range of value streams
o enable customer to participate in these market. More
advanced services include trading suggestions, portiolio
andlor asset optimisation and the ability to trade assets
on the customer benal.

Broadly speaking route to market services have emerged
from two avenues:

Aggregators and optimisers have diversified their
business model to offer their in-house trading services
to third parties

Specialised platforms that have been developed for
the purpose of offering a ‘Toute to market as a service'
service

gl

S

There are three aspects of route to market
business models:

Software based solution that centralises market
prices and volumes enabling the customer to
visualise their positions and make trades.

These offerings provide data insight and
analysis to suggest the most optimal trades to
customer. The customer can either trade
themselves or give control to the service
provider.

It can be challenging and time consuming for
smaller players to establish trading partnerships
Therefore some route to market providers offer
access to their exsisting trading relationships.

CLTA-EE

Retail platforms

LCPDelta

Retail platforms we undergoing significant
change. We have identified three waves of

innovation:

1) Outsourcing to ERP providers like SAP and

Oracle

2) Supplier-in-a-box providers
like Utiligroup and Haulogy offering Software as

a Service

3) Retail-technology partnerships like Kraken and
Kaluza, and extensible Platform as a Service

products

Key findings

15 Wave

t0 1999
Each wave has taken advantage
of technology evolution and market
developments, but has struggled  2nd Wave
to adapt to ongoing challenges. 2000s
Current state of art platforms will
eventually need to address:
* Flexibility trading
* eMobility
* Interoperability standards
* Cross-vector and Xaa$ 3 Wave

2010s

Why

What

T

Market restructuring
Unbundling retall

System consolidation
Relational databases

Delivered services

Complex bills
Renewable support
Smart Meters
Cloud computing

Customer focus

Dynamic tariffs
Microservices
APIs

Appstore model

Infrequent upgrades
CRM and billing
platforms

System integration

Saas

Regular updates
Supplier in a Box
Pre-registration of
licensed companies

Paas

Continuous releases
Customer self-serve
Contact centre
integration

CELTA-EE

Who Weakness
EACLA Migration
cand 5
e Gee Integration
() gentrack
P E Adaptation
-5 Differentiation
/
haulogy & Innovation
ENSEK
@ossar Customisation
&
Qo " i Aggregation
Co-ordination
7= enpazs Servitisation
@ Flux
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What'’s behind the wave of acquisitions of European aggregators

Published October 2022

*Who is acquiring independent aggregators?

* What are they buying them?

« At what stage of maturing are aggregators being acquired?
«  What subsequently happens to acquired businesses?

tent LCPDelta

Synopsis JIF3
Executive Summary 04

. . Investment funds 15
What types ?,foompames are buying 08 Who and why they bought agaregators
aggregators? Case study: Quinbrook
Energy retailers 1 Infrastructure services companies: 2
Who and why they bought aggregators Who and why they beught aggregators
Case study: Engie Case study: Acciona Energia
0il majors 15 Outcomes of acquisitions: 24
Who and why they bought aggregators Different possible outcomes for the acquired
Case study: Shell aggregators

25  LCP Delta Flexibility Research Service Brochure

@

Shell’s investments and acquisitions cover multiple companies

and countries™

Investments

Shell Yentures makes
iRty irvestments.
These invesiments do not
e the company will ba
atquired by Shell Mew
Energies.

Acquisitions

=507 awnership by
Shell New Energies

*Focused an European compal
investments and scquisitians.
Thi= is not an exhaustive list

WHAT"S BEHIND THE WA}

I_Shzll Waritures mads an equity 1
I investment in 2019, Schneider Electric I
| loter acquired AutotGid in May 2022

DBritish provider af leT
technalogy for enargy
utilities in emerging

miarkets Orptimization platform

¢ AutoGrid

shecmacs
German software Morwegian
platfoern for kgistics Gemman hame Fmaritime energy
solusions enengy slorage slorage sehltians
systems leadar
Tiramizoo in Eurape. @corvus
2017 O sonnen 2019
- - -
2018
newmotion | o
Chasge smart irrvajurmnp

Most acquisitions have completed in the last 5 years

Of the 25 acquisitions we analysed, 22 have

occurred in the past 5 years (2013-2022).

Most aggregators are bought after 6 to 10 years

of activity.

One fifth of these aggregators were founded in

2010,

Founding year of
acquired company

}CPDeIta

LCPDelta

® Shell has been investing and acguiring multiple companies in the
new energy and sustainable transport sector, including 3 number of
Sgpregators.

= Shell's acquisitions span the VPP value chain and expand into retail
|First Liility), energy storage (Comvus) and solar developmant (Solar
Konzzgt).

Dwich provider of smart meter
Genman home and semart home sollians
snergy solilians

for DER N Dutch solar and
management NETZGAIO slorage lsn-lununs
GREENCE 2021 enie.nL
- . -
2020 NEXT 2022
KRAFTWERKE -~

LCPDelta

) lmejump
W Autotid
openeneny G

R
('Illl‘!?l\-'

Year of
acquisition
2.on and
@ veoua acquiring
company

() Voltalis

Flextritity

[ WWHAT'S BEHIND THE WAVE OF ACGURSITIONS OF ELROPEANAGGREGATORS ]
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Introduction to DSO flexibility markets

Published December 2022

The decarbonisation of the electricity system means that large
amounts of distributed demand and generation assets are being
connected to the distribution network.

DSOs are struggling to build out the network capacity at the pace
that demand is increasing. Things brings about an increased need
for flexibility on the distribution network to ensure that they
continue to operate safely.

This report provides a overview of what DSO flexibility markets are
and then details where they are emerging in Europe, giving a more
detailed overview of fur of the most advanced markets: Great
Britain, the Netherlands, Sweden and France.

Contents

LCPDelta

Introduction 02 Where are the DSO flexibility markets in

Europe 18
Executive summary 05 Overview of DSO flexibility markets in Europe 19

Great Britain 20
What is a distribution network and how is o7 Netherlands — GOPACS 2
it evolving? Sweden — sthimflex 26
What is the distribution network 08 France 28
How are the networks changing 10
Drivers for flexibility 12 What is the future of DSO flexibility

markets 29
What is a DSO flexibility market 14
What type of services can a DSO flexibility
market provide? 15 Appendix Eil
How to participate in the market? 16
How does DSO flexibility reduce network
constraints? 17

© LCP Delta 2022
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. . LCPDelta
Great Britain — Current volumes being procured (1/2)
- O
2018 was a trial year and —
no official call for tender
was taken
Contracted Tendered Contracted Tendered * Contracted Tendered Contracted Tendered

Data Source: the Energy Networks As¢

contracted in previous years tenders.

Why is liquidity so hard to reach in DSO flexibility markets?

©

it
&

Itis a highly locational market

As DSO flexibility markets deal with
highly locational issues, to compete
in these markets the assets must
be in a particular location. This
reduces the number of assets able
to compete in the market

Reduce the minimum bid size and
increase the area that aggregators
can pool assets to meet minimum
bid requirement

It can be a time limited
opportunity

If extra capacity becomes available
on the network due to grid
reinforcement or decommissioning
of a large lead then the flexibility
market is no longer required in that
coien Thin inmrmarnn el for

They typically offer less value
than other flexibility markets
Compared to TSO ancillary
senvices and energy arbitrage,
DSO fiexibility markets generally
offer less value to the FSP

Executive summary 2/2

Example: in sthimfiex second

season the minimum bid size was

reduced from 0.5 MW to 0.1 MW

and they increased the area that

aggregators could pool their assets

from. We looked at:
Whether there is a
commercial DSO
flexibility market
How many DSO
flexibility trials are
happening in the
country?
What is the volume
of flexibility being
traded in the
commercial market
and trials?

This report provides analysis on four of the
most advanced DSO flexibility markets in
Europe. The four markets in this report
are
Great Britain - the largest DSO
flexibility market in Europe by volumes
of flexibility procured, however
activations and liquidity remain low.
Netherlands (GOPACS) - An
advanced market for distribution
connected assets to provide
congestion management services.
However, the vast majority of
procurement s by the TSO

= Sweden (sthimflex) — the largest DSO
flexibility trial in the Nordics by volume
of flexibility procured.

France — an ambitious commercial
market. However, there is very low
participation due to a number of market
barriers

LCPDelta

LCPDelta

DSO flexibility markets have low
utilisation rates

DSO flexibility markets are,
currently, mainly being used to
alleviate demand driven congestion
on the grid. Peak demand is only
reached for a limited number of
hesre = vinr i fhot ESA.

LCPDelta

Development of
DSO flexibility

Low

‘©LCP Delta 2022
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Introduction to distribution network charges

Published March 2023

Distribution network charges are the mechanism that DSOs use to
recover the costs associated with the operation, maintenance and

development of the distribution network. In countries where the

DSO is under private ownership, the distribution network charges

also includes profit for shareholders.

They can also be used as a form of implicit flexibility in which DSO
customers react to a price signal by increasing or decreasing their
energy usage and making savings on the network portion of their

energy bill.

This report details the different components that can make up a
distribution network charge and how the prices of these
components can vary depending on several different variables.

The report then provides an insight into how network customers

can take advantage of distribution network charges, providing
implicit flexibility to the DSO and gaining cost savings on their

network bills.

Contents
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Introduction 02
Glossary 03
Executive summary 04
What is a distribution network charge? 06
What is the distribution network? 07
What makes up a customer's network

charges? o8
How are distribution network charges

regulated? 09
How can distribution network charges be

used as a form of flexibility? 10
Why do distribution network charges 11
differ between DSOs?

What costs does the DSO need to recover? 12
Why does the cost on the DSO vary between
customers? 13

What type of flexibility can tariffs provide to the DSO?

This is the local peak

demand on a distribution network. The
timing of this peak can differ from the
national peak demand and can vary

between DSOs and even within a DSOs

network area

This peak demand is only reached for a
few hours each year. Therefore, fc
maijority of the time, the existing ¢

in the network is being underutilis:

To better utilise their existing netw

This can be achieved by incentivis

customers to use their flexible loa
outside of peak times.

LCPDelta

What makes up a customer’s distribution

network tariff? 14
What types of charges does the customer

receive? 15
What different components make up a

customers tariff? 16
How do tariff components vary between

customers? 17

How does a network customer take
advantage of distribution network

charges? 19
What type of flexibility can tariffs provide the

DsO? 20
How can customers reduce their network

charges? 21
How do network charges differ between

different customer types? 22
Time-of-use pricing 24
Peak power pricing 29

LCPDelta

L\ FL/<CiLd

Safe operating limit on the

‘/disiributiun network

Within-day time-of-use pricing

Static day/night and peak/off-peak
time zones

The simplest form of within day ToU price
variation sets two static time zones of
either day hours and night hours, or peak
and off-peak time zones.

“Night-Time Distribution” tariff. This splits the
enerav component info two ToUl fime zones:

The Spanish TolU pricing example

Spanish customers connected to
voltage levels above 1kV have six ToU price zones
(P1 to P6) combining within-day, within-week and
seasonal imeframes

The DSOs split the day six predefined
static time zones with three different ToU
prices

The week is split into weekdays and

weekends and national holidays.

The year is split into four. The highest price
periods a used in the “High Season” and
the lowest in the “Low Season”

Multiple static predefined time

The DSO can also differentiate between
multiple static predefined time zones.
These ToU variations typically differentiate
between day and night hours as well as
the peak evening hours.

Example: DNOs in Great Britain split the
energy component info three time-zones:

LCPDelta

Moving predefined time zones
zones

A more dynamic form of within-day ToU
pricing is to use a moving time zone set
closer to real-time. This allows the price
signals to more closely align with the
actual requirements of the DSO

Example: Enedis in France offers a “Moving
time class” tanff to customers connected to

LCPDelta
o 20
22 Bomal o 2 L,
2 3 7 3
20 4 20 4
19 5 19 5
12 & 18 &
17 7 7 7
P1 Highest price 18 ] 16 8
period 15 ] 15
2 Mgy 1 10 M3 g 1 10
P3
P4 [] ]
22 ¥l , 2 B0
P5 21 3 7 3
20 4 20 4
Lowest price
P~
- e, s " .
® s 18 6
17 7 7 7
g & % 8
15 ] 15 9
Mg gp 11 10 Mg g0 1 10

*The lowest price period (P) is used for all 24 hours on Salurdays, Sundays and national Adapted from
holidays. Iberdrola
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Service provider profiles

These company profiles highlight those companies
with activities across the virtual power plant value
chain. The profiles outlines the company overview
before detailing the specific flexibility activities,
value streams accessed and customer

propositions.

Publication are profiles is ongoing, Currently

available are:

Letra

Ev.energy

The Mobility House

Tiko
1Kommab

True Energy

28  LCP Delta Flexibility Research Service Brochure

Dynamic tariff plus

Heartbeat energy manager

4

Activities on the Virtual Power Plant value chain

LCPDelta

LCPDelta

Multiple routes to customer but all aggregation, optimisation and trading is controlled by 1komma5®.

Customers are
acquired directly
through the
1kommab® website
or through

partnerships.

All monitoring and control All

is via the Heartbeat
software. Customers also
have a mobile app for
data visualisation and
asset information.

Third party

Direct to ‘: @ N
customer

riy Y

l Acquisition

1kommas® Company Prafile

aggregation is
performed by
1komma5®.

Route to cu
for the Heal
software is
with multiph
acquisitions
partnership
rapidly exp:

Individual homes are optimised to increase:
- Solar generation
- Consumption when wholesale prices are

cheapest.

In Sweden, 1kommab*® optimises aggregated

stationary batteries into FCR.

Acquisitions and partnerships

Participates in FCR. in
Sweden and is also an
energy retailer.

Will sell Greenhouse Gas
certificates in the future.

Using the LCP Delta 'l
definitinn nf a VPP

LCPDelta

True Energy - Company Overview
Combining electric vehicle charging with participation in ancillary services

Company Snapshot

Founded

2018

Headquartered

Denmark

Size of Company

~50 employees

Owmership structure

100% owmed by Landis+
Gyr

explicit flexibility

Countries active in for
implicit flexibility

End user Residential
Route to customer B2B2C
Countries active in for Denmark

Denmark, Sweden,
USA.

Website

Link

3 True Energy Company Profile

Company overview Big battery

Revenue streams

‘& LCF Delta 2022
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Access to hard to get data
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+
: LCPDelta
Value stream requirements

Last updates January 2023

11 A
Data included (per value stream): Belgium CCLTAEE
* Product shape Technical and regulatory requirements
+ Payments (availability and/or -
utilisation) % - B s
- Can DSF participate? 3 ; £ i
® Is aggregatiorl a"owed? R1Symmetric Symmetric  Availabilty Yes Yes - No Yes Daily Poal 1 - 4hours Pay as clear
® Is a BRP agreement required? (<R Down Utilisation  Yes Yes - Yes  Yes Daily Poal 1 - 15 Pay as bid
- Procurement type and frequency e Ui e Ve - Ye Y Dab P 1 - %5 Paymbid
C Cleaning mechanism R Down Availability Yes Yes - Yes  Yes Daily Pool 1 - 4hours Payas bid
+  Time to activation start R Up Avallability Yes Yes - Yes  Yes Daily Pool 1 - 4hours Payas bid
- Response duration zf; o D e e e e
«  And more... o e Up Utilisation ¢ Finland CELTA-EE
Countries included: R (mFRR) Up Avaletilly Yo Product shape requirements
Bel g ium - FoR0 PR o
Finland . " e
France s —|
Germany
Great Britain N A l“ “"“l”"” Y
Ireland o | ] 1 w
Italy | \ /
Netherlands 5% — \\ /
Norway o /
Spain
Sweden
Switzerland
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' ' LCPDel
Service provider database CPDelta

Published May 2023

LCPDelta

Flexibility Service Provider Database

Company Name Country HeadqB Year FoUlll Country B Asset Ty([B Customeli Asset mdi Aggregri Optimisald Interface B Billing anl Fast Acting Bl FCR Bl aFFR B mFFR B Balancing Me {8 Capacity maf DSO servicli Demand fle>j
Anesco Great Britain 2020 Great Britair FoM = Mo e e e Moo v Moo Moo Mo - v Mo v -

Dat ab aS e CO n t e n tS . Bank Energi Great Britain 2009 Great Britair C&l
] British Gas Great Britain 1997 Great Britair Resi
Centrica Business Solutii Great Britain 2016 Great Britair FoM
Centrica Busi Soluti Great Britain 2016 Great Britair C&I
Centrica Busi Soluti Great Britain 2016 Great Britair Resi
] Ch | Technology Great Britain 2010 Great Britair Resi
© Com pany Ove er eW Conrad Energy Great Britain 2017 Great Britair C&I
a Conrad Energy Great Britain 2017 Great Britair FoM
- VPP Value chain cove rage CUB (UK) Great Britain 1994 Great Britair C&l
Octopus Energy Great Britain 2016 Great Britair Resi
° E.ON Great Britain 1989 Great Britair Resi
CUStom e r type EDF energy Great Britain 2002 Great Britair FoM
EDF energy Great Britain 2002 Great Britair C&l
© Asset type EDF energy Great Britain 2002 Great Britair Resi
S g Electric Miles Great Britain 2019 Great Britair C&I
. Val ue stream active In Electric Miles Great Britain 2019 Great Britair Resi
B . ENEL X Great Britain 2017 Great Britair C&l
° Engie France 2008 Great Britair FoM
Cou ntry aCtIVe In Engie France 2008 Great Britair C&I
Equiwatt Great Britain 2015 Great Britair Resi
Equiwatt Great Britain 2015 Great Britair C&l
Erova Energy Ireland 2001 Great Britair FoM
ESB Energy Great Britain 2017 Great Britair C&!
o EV.energy Great Britain 2016 Great Britair Resi
Th e d atab aS e C O n tal n S Flexitricty Great Britain 2004 Great Britair FoM
. . Flexitricty Great Britain 2004 Great Britair C&I
Flexitricty Great Britain 2004 Great Britair Resi
Informatlon On the GB market' Grid Beyond Ireland 2007 Great Britair FoM
A A Grid Beyond Ireland 2007 Great Britair C&l

Itis currently being updated to  ciamp Gisa Bt 2004 Great Sl Gl ==
. Ay Habitat Energy Great Britain 2017 Great Britair FoM
N CI u d e ad d |t| on al Eu ro pean Hildebrand Technology Great Britain 1966 Great Britair Resi
. Kraken-Flex Great Britain 2014 Great Britair FoM
Kraken-Flex Great Britain 2014 Great Britair C&I
C 0 u n t rl es * Kraken-Flex Great Britain 2014 Great Britair Resi
Levelise Great Britain 2017 Great Britair Resi
Lightsource Labs Great Britain 2016 Great Britair Resi
Lunar Energy Great Britain 2004 Great Britair Resi
Mixergy Great Britain 2016 Great Britair Resi
Qaktree Power Great Britain 2020 Great Britair C&I

Ohme Great Britain 2017 Great Britair C&I 15a ) i i ) S o ) wu ) ) wu ) =) e

In addition we also published in

depth case studies on individual
companies.
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Contact us

Leon Gielen

Head of Business Development Asia
+31 (0) 617935006
leon.gielen@lcp.com

About LCP Delta

LCP Delta is a trading name of Delta Energy & Environment Limited and Lane Clark & Peacock LLP. References in
this document to LCP Delta may mean Delta Energy & Environment Limited, or Lane Clark & Peacock LLP, or both,
as the context shall require.

Delta Energy & Environment Limited is a company registered in Scotland with registered number SC259964 and
with its registered office at Argyle House, Lady Lawson Street, Edinburgh, EH3 9DR, UK.

Lane Clark & Peacock LLP is a limited liability partnership registered in England and Wales with registered number
0C301436. All partners are members of Lane Clark & Peacock LLP. A list of members’ names is available for
inspection at 95 Wigmore Street, London, W1U 1DQ, the firm’s principal place of business and registered office.
Lane Clark & Peacock LLP is authorised and regulated by the Financial Conduct Authority and is licensed by the
Institute and Faculty of Actuaries for a range of investment business activities.

LCP and LCP Delta are registered trademarks in the UK and in the EU. Locations in Cambridge, Edinburgh,
London, Paris, Winchester and Ireland.

Copyright © 2023 LCP Delta.

https://www.lcp.uk.com/emails-important-information contains important information about this communication from
LCP Delta, including limitations as to its use.

Disclaimer and use of our work

Where this report contains projections, these are based on assumptions that are subject to uncertainties and
contingencies. Because of the subjective judgements and inherent uncertainties of projections, and because events
frequently do not occur as expected, there can be no assurance that the projections contained in this report will be
realised and actual events may be difference from projected results. The projections supplied are not to be
regarded as firm predictions of the future, but rather as illustrations of what might happen. Parties are advised to
base their actions on an awareness of the range of such projections, and to note that the range necessarily
broadens in the latter years of the projections.
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