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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

Home Energy Management

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... LCPDelta

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 transition chain with bespoke research, insight, forecasts and

landscape. We have been undertaking primary advice tailored to them. Our consultancy offerings ol I | I
resea.lr.ch Wﬁth organisations active in the energy draws on expertise and data from across LCP t - 1
transition since 2004 — we have an unparalleled Delta, from strategic market entry analysis through

international network of contacts we can draw on. to detailed half-hourly revenue forecasting. j \

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 r%
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.
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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

4  Home Energy Management

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?

‘LCPDelta

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



When we talk about HEM
to organisations across _
Europe, it is at the center of
the innovation roadmaps,

- or already part of the day-
to-day busmess -

Market
landscaping
and strategy

How is the market evolving,
and what trends and
opportunities are emerging?

How are companies
positioning themselves in
the market, and who are the
successful players?

What'’s the current state of
interoperability in home
energy management
systems, and how will this
evolve?

Clients we support

. Govt, Regulators &

System Operators

Energy retailers

Home Energy Management

Technology

How will home energy
management evolve as the
number of energy assets in
homes increases?

How are protocols,
standards, and
communications technology
developing, and how will
this affect the Home Energy
Management market?

Product
manufacturers

LCPDelta

Business case

What are the most
promising business models
and propositions in the
Home Energy Management
market?

How will global technology
trends and big tech impact
the Home Energy
Management market?

Solution providers Investors

© LCP Delta 2024 °



Home Energy Management provides...

data, analysis, insights and opinion on how the home energy management market is developing, enabling
you to understand and capture the best opportunities

Typical assets involved in a HEMS

LCPDelta

Electricity and

— Our reports

data flows Weather  Electricity
Data flows forecast tariffs

only

8 1%

PV and

Grid service
requirements

Community PV
production or
electricity demand

v

In-depth reports

State of the market

battery

!
i
235
EDuu

N

Space heating / cooling and
water heating

<’ | Viewpoints

| Customer surveys

Central intelligence of K ]
HEMS

Databases
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Exploring the value of HEM

Home values

Electricity system
values

System values

Community values

TSO: Transmission System Operator
DSO: Distribution System Operator

7  Home Energy Management

Self-consumption optimisation
Shift demand with ToU tariffs

Capacity charge management

Ancillary services
Locational services

Interval balancing

Optimisation in energy communities

*Currently not accessible to residential assets in Europe.

‘LCPDelta

(]

Direct home values

Primary values for end users,
accessible via PV self-
consumption or electricity tariff
optimisation.

Electricity system values
Grid values that customers
can access when shared by
companies managing their
assets, including TSO ancillary
services, local congestion
management, DSO services or
balancing energy provider’s
portfolio and retail positions.

\peo/

PLUIN
Do Do

Community values
Optimising the energy supply
within a physical or virtual
community and enable
business models such as Peer-
to-Peer (P2P) trading, where
customers sell their self-
generated PV to each another.

© LCP Delta 2024




N
European Markets LCPDelta

HEM and HEM-related electrical assets

and expanding...
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European HEM Players LCPDelta
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One home value At least two home values Home and system values
*Non-exhaustive list of major HEM companies in Europe USG cases
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What we cover in our research

Databases

HEM sales database

HEMS and appliance optimisation system
installations in Europe

Installed Base of HEM and Appliance Optimisation by Annual Sales of HEM and Appliance Optimisation
Country

Counts g
Beghen .
w222 o i L

' Annual Installed Base of HEM and Appliance Optimisation
.

10 Home Energy Management
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LCPDelta

HEM actors database

Presence of standards & protocols in different products in Europs

mmmmmmmmmmm
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LCPDelta

Recently
g /’%‘-\\ f”c‘? @ HEM: Residential PV self- The role of smart meters for /’5\\
p u b I I S h ed HEM: EV smart charging HEM Customer Research 2023 consumption optimisation HEM i
Home Energy Management Service — + Home Energy Management Service -_— + Home Energy Management Service Home Energy Management Service —] 4
r e p O rtS CONTACT:
HEM: EV smaurt charging HEM Customer Research HEM: PV self-consumption The role of smart meters in
2023 optimisation HEM
lee Matter - A one year EE%mle‘iuirl_gHwi(.‘spiay in the ; : = . - LCPDelta
reS ear C h 1 summary Home Energy M.ar;agemenl Service — +
—— =
Matter — A one year What role will HVACs play in HEM systems and loads HEM actors database?
summary the HEM market? sales database?
State of the HEM HEM State of the Market HEM: the role of inverter
Interoperability update 2024 companies
Future
research HEM regulations database Residential battery storage

Energy suppliers and HEM

update market

1To be published in the next few months

2 Frequently updated
11  Home Energy Management © LCP Delta 2024


https://research.lcpdelta.com/reportaction/HEM_SmartEVcharging/Toc
https://research.lcpdelta.com/reportaction/HEM_Customer_Research/Toc
https://research.lcpdelta.com/reportaction/HEM_Customer_Research/Toc
https://research.lcpdelta.com/reportaction/HEM_PVSelfConsumption/Toc
https://research.lcpdelta.com/reportaction/HEM_PVSelfConsumption/Toc
https://research.lcpdelta.com/reportaction/HEM_SmartMeter/Toc
https://research.lcpdelta.com/reportaction/HEM_SmartMeter/Toc

How our research helps your business LCPDelta

The Service provides data, analysis, insights and opinion on how the connected home market is developing,
enabling you to understand and capture the best opportunities.

Understand who is really doing what and see who eMobility specialists
is actually doing Home Energy Management VS
those who are not but pretending to Car OEMs

Be equipped with the best-in-class data to support Inverter/battery specialists

your decisions HEM specialists
Challenge your views with some of the best experts Energy suppliers
about this market in Europe HVACS

Identify competitors and/or partners Electricity OEMs

Understand the challenges ahead for those who
want to invest in HEM

Have the confidence that this market is going to be
a central point of the energy transition, based on
neutral, objective and well researched opinions. LCP Delta writes reports ina consumer—friendly way,
making complicated information simple to
understand.

Policymaker

12 Home Energy Management © LCP Delta 2024
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Fundamentals of HEM

Synopsis

The Fundamentals of Home Energy Management (HEM) report explores the HEM

ecosystem and its main characteristics. It also presents the LCP Delta HEM framework and
analyses the current market status by benchmarking major European HEM players. The main

takeaways are:

A HEMS autonomously monitors, controls and optimises the timing, volume and mix of
energy flows within the home, in order to minimise customer’s energy costs while meeting

customer’s preferences (such as comfort, EV use, carbon emission, etc.).

« Advanced HEMSs, while accessing multiple value streams, remain less common than

appliance optimisation today.

+ HEM providers are evolving towards more advanced models by integrating more assets
and expanding use cases while interoperability, technical complexity and customer

awareness remain as main hurdles.

Contents

Key findings 02
Synopsis 03
Executive summary 05-06
What is Home Energy Management? 07-12
HEM values & use cases 13-15
HEM framework & state of market 16-17
Disclaimer 20

14  Home Energy Management
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Executive summary (1/2)
’ . wgs
LCP Delta’s definition of Home Energy Management
Three aspects A Home Energy Management (HEM) Data, controls and energy flows within a
defining the system autonomously monitors HEMS - simplified diagram
characteristics of a controls and optimises the timing,
HEMS: volume and mix of energy flows within
1. Optimisation the home, in_order o minimise . [ sotar PV (optional) ] [ Energy from the grid W
Optimisation must be customer’s energy costs while meeting
autonomous and can customer’s preferences (such as E::rf' E::Ev
be based on one or comfort, EV use, carbon emission, etc.) l l
several parameters.
o ( Electricity loads ]
2. Connectivity and The HEMS optimises home energy use by . J
compatibility leveraging main residential electricity loads Data and
Advanced HEM entails based on a variety of parameters and data controtsignals
connecting to multiple sources.
devices inside the R@@l Central intelligence of the HEM (home
home and to the cloud =" andlor cloud-based)
3. Use cases ;heref?‘r(-zl,da HEM:‘F&T'ES value‘fclzlr
There are many use ouseholders, while also potentially
cases including self- creating value from the wider energy [ Data (ror the i semsare, user, afo.) ]
consumption system which can also then be shared with gne. ———
optimisation, shifting householders.
demand, and more.
FUNDAMENTALS OF HOME ENERGY MANAGEMENT [
LCPDelta

Executive summary (2/2)

LCP Delta HEM framework and examples

‘Optimising one

appliance on one or
two value streams is
becoming common in Basic HEM
the European market.

2 Co-ordinated optimisation of two

More complex and % !
advanced solutions H stream !
that integrate several H
assets and optimise i
on serval value :
streams are still a __________t ___________ Jm e =
limited. H \

0 1
Inty bility, < i
Interoperal 8 '
technical complexity, Basic appliance optimisation .‘
lack of value streams °
and customer 5 value stream

awareness remain
the main hurdles to
the development of
advanced HEMSs.

Optimising one asset on one home i'
'
1
1
1
'
'

Intermediate HEM

1
1
1
1
1 Co-ordinated optimisation of two
o more assets on one home value » o more assets for 2+ Home
values

Intermediate appliance
optimisation

»

Advanced HEM

Co-ordinated optimisation of two
or more assets for both Home and
Electricity System values

‘_____

Advanced appliance
optimisation

Optimising one asset for 2+ Home * ‘Optimising one asset for both
values

Home and Electricity System
values

©One home value

At least two home values Home and system values

© LCP Delta 2024



Annual HEM State of the Market

Synopsis

The State of the Home Energy Management Market report (2023) focuses on the current and
future development of the HEM market across Europe:

+ The report contains an analysis of residential large electrical assets in Europe (including
each product’s installed base, market trends and a forecast to 2030).

+ It summarises the HEM-related use cases, value streams, regulations and provides an
assessment of their growth potential over the next five years in each market.

+ It also includes a country-by-country (Belgium, Finland, France, Germany, Italy, The
Netherlands, Norway, Poland, Spain, Sweden, The UK) analysis highlighting the drivers
and barriers to the HEM market and provides HEM solution sales forecasts to 2030.

+ Finally, the report includes a competitor landscape based on each HEM company’s use
cases and covered assets.

LCPDelta
Contents

Key findings 02 HEM market competition landscape 28-34
Macro trends in competitor landscape / HEM player
segments by LCP Delta HEM framework / type of

Synopsis 03
assets / value streams
Executive summary 05-07 Country profiles 35-57
Belgium
How far has the European home electrification 08-11 Finland
reached today? France
Residential electrical assets installed base by 2022 / Germany
outlook to 2030 / overlaps between asset owners Italy
The Netherlands
What is the current state of the European HEM 12-14 Norway
market? Poland
HEMS and appliance optimisation systems installed Spain
base by 2022 / outlook to 2030 Sweden
The UK
HEM value streams and regulations 15-27
Self-consumption optimisation / Time-of Use tariff Annexe 57-59
optimisation / capacity charge management /
electricity system services / energy community Disclaimer 60

optimisation / subsidies / other regulations related to
connectivity or interoperability

15  Home Energy Management

Executive summary (1/3)
The installed base of electrical assets is fundamental to the development of
HEMS, particularly residential PV and batteries in the current context

HEM value streams  Active countries

Self-consumption .‘ ' SF ‘ . .A
KI5 -

optimisation
TouU tariff A - o
optimisation . v 'l_ - v

Capacity charge ‘ '
management

Ancillary services  &f @

! ) A
Locational services &%

Interval balancing 53::‘ - : ‘ '

Energy community ‘ '. g ‘ '

optimisation

Executive summary (2/3)
The high market growth rate is expected to be sustained, driven by increasing
appliance connectivity and the growing demand for grid balancing

= 1.6M HEMS and appliance optimisation
systems were installed in Europe in
total by 2022 (holistic HEMS currently
19% of total ions).
Compared to 2021, the market grew by
33% last year, mostly driven by the
growing demand for PV self-
consumption optimisation in the context
of energy crisis.
Other factors such as: household
electrification, volatile electricity prices,
openness of the Demand-Side
Flexibility (DSF) market and the
development of the ToU tariffs have
also contributed to market growth.
In the long term, the market is
expected to grow at a 40% CAGR to

2030, driven by increased customer
awareness, improved appliance
connectivity and the growing need for
grid balancing pushed by the energy
industry.

HEMS and

8,000,000

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

‘LCPDelta

LCPDelta

base by 2022 (household)

B sooxm
I 100500k

50-100k
<50k

Not covered

LCPDelta

HEMS and appliance optimisation system annual sales forecast to

2030 in Europe (household)

system

Millions

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

——Cumulative instaliations (for both systems)

HOME ENERGY MANAGEMENT 6
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State of HEM interoperability

Synopsis

This report is an update on the state of interoperability of home energy management (HEM) in
Europe. It provides a summary of current communication protocols & standards adopted by
major HEM assets (HVAC appliances, EV chargepoints, inverters, battery storage, etc.), cloud
API development for each asset, interoperability strategies of asset manufacturers, and
integration approaches of HEM solution providers.

The report also analyses the benefits that stakeholders across the HEM value chain can gain
from interoperability and discusses the possible impact of other important factors (IT giants,
regulation, alliances, etc.) on the future HEM interoperability development.

DELTA-EE
Contents

Key findings 02 What is the status of interoperability 27-33
between HEM players?

Synopsis 03 Key type of players in achieving HEM
interoperability

Executive summal 05-07 Benchmark of asset manufacturers

id — Benchmark of HEM companies
L - Moves by tech giants and industry leaders in

Why is interoperability important to HEM 08-12 the market

stakeholders?

How interoperability benefits players on the

value chain Annex ) 34-36

The impact of OEM openness on the HEM Exploring the values in Home Energy

value Management

Regulatory context on HEM interoperability Assumptions for the monetary value of HEM

What is the state of HEM interoperability ~ 13-26 Disclaimer 3

today?

HEM interoperability framework

Protocols and standards for: cross-product
integration, inverter, battery, heating &
cooling, EV charging, smart meter, data
transmission and energy system services
Cloud APIs

16  Home Energy Management

Executive summary (2/3)

Modbus, EEBUS and cloud APIs are the most common approaches to

‘LCPDelta

achieving interoperability today. Matter is likely to lead to home

automation.

HEMS: Home Energy Management

PV: Photovoltaic

Over the last few years, HEM
interoperability in Europe has
improved but at a slow pace:

On top of most communication
protocols dedicated to specific assets,
Modbus and EEBUS is currently
leading the market in terms of asset
coverage and number of OEMs using
them.

Modbus is by far the most used
protocol for HEM asset control, and it
also has a wider market coverage than
others. However, OEMs usually add
proprietary settings to Modbus while
EEBUS has developed more standard
HEM use cases that work on a plug-
and-play approach.

Cloud APIs are also increasingly being
provided in the market although
different OEM setups make their
availability and sustainability vary
greatly in practice.

Matter could be widely used but its
functionalities will be limited for HEM.

HOME ENERGY MANAGEMENT INTEROPERABILITY

Executive summary (3/3)

OEMs have different approaches for API availability and protocol backing

Click to add text

RES R

i}

QM

Tier 1: Help promote
HEM interoperability

b pse
il .
T e ——
1

Wodbus EEBUS

Compatible with cross- (KOST
cutting HEM open AL W‘

protocols / promote
commercialised and
easy access APIs™

Links between the platforms of different stakeholders and

communication protocols

HEMS
(local or/and cloud-based)

s« matter I @® e =}

HEM primary assets
(inverter, EV chargepoint, heating appliances, etc.)

|

HEM secondary assets
(PV module, battery storage, EV, etc.)

EVBOX thager s,

T Schneides

GNREET m MENNEKES

SIEMENS GNCL X Dlegrand’

CELTA-EE

Cloud
APIs

Cloud
@ ouoeee I (&> APIs
- Asset
management
system

(usually from
) aSSELOEMS)

CCLTA-EE

& BOSCH  Ppaman
HVaillant  sormHeRMEAG 0P
VIESMANN  Panasonic

4 s

Eatin ‘STIEBEL ELTRON

Tier 2: Maintains

basic interoperability |=enehase NI @22

Compatible with most
open protocols within

GOODHE GRowaTT

Ovwnnen sznzc | ABL ©hme @ i
" |eo roLECOOd

U;..m.. ENOC WvARTA | llbox pulsen

B ARISTON & NIBE

SAMSUNG @1.G

its own industry / vﬂ} ingeteam S @EAR
provides API 8CC0SS | oo omar  SuncAma| O ST g Aphaess ~hargepoink
€O ... helox | FRLNFX mixergy
Tier 3: Maintains
limited FCiz 1315 ambibo GRoupe o
interoperability quﬂ /ananTic  FUJITSU
ible wil € efacec
gg}rﬁ:zﬁxﬂ} gpen Kaco @ @LGChem i - :‘\f""' RIELD  GenDimpiex™
eloaded ingeteom
protecols within its own oads STEL | < thosmons  HITAGH!
industry / provides NECOM Newsns Sewmaen
limited or no APIs

HVAGC: Heating, ventilation, and air
conditioning

HOME ENERGY MANAGEMENT INTEROPERABILITY 7

* All OEMs have been categorised based on publicly available information on the open availability of

APIs and their backing of certain communication profocols.
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HEM loads competitor landscape

Synopsis

This report summarises the competitor landscape in the European markets for Home Energy
Management (HEM) and wider HEM loads (inverters, batteries, EV chargepoints, heat pumps,
air conditioners, etc.).

It also covers the installed base and sales forecasts for HEM loads in five key countries
(including Germany, France, Italy, the Netherlands and the UK), as well as the main activities
of different players in these markets regarding HEM.

We plan to expand the list of countries in future research.

CELTA-EE
Contents

Key findings 02 Italy 24-30
HEM loads profile, PV and battery storage

Synopsis 03 market, heating & cooling market, other HEM
market competitors, HEM value streams
Executive summary 05-07
The Netherlands 31-37
Glossary 08 HEM loads profile, PV and battery storage
— market, heating & cooling market, other HEM
. market competitors, HEM value streams
Assumptions 09
Germany 10-16 The UK 3844

—_— HEM loads profile, PV and battery storage
market, heating & cooling market, other HEM
market competitors, HEM value streams

HEM loads profile, PV and battery storage
market, heating & cooling market, other HEM
market competitors, HEM value streams.

Annex 45-47
The Delta-EE HEM Framework
HEM value streams definition

France 17-23
HEM loads profile, PV and battery storage

market, heating & cooling market, other HEM

market competitors, HEM value streams

Disclaimer 48
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Executive summary (2/3)

Who is innovating in the HEM market?

‘LCPDelta

CELTA-EE

The types of competitors in the European HEM market are becoming increasingly diverse

as more opportunities 9]

One third of the players offering
appliance optimisation or HEM
solutions in the market today are
HEM integrators. They often offer
customers, either directly or
through partners, a HEM service
package compatible with different
types and brands of HEM loads.

An increasing number of HEM
loads OEMs are also developing
HEM platforms around their
legacy products. However, due to
challenges such as
interoperability, only a few
solutions are currently available
to optimise multiple loads.

Energy suppliers are also active
in this market through
partnerships with OEMs and
HEM integrators.

HEM MARKET COMPETITOR LANDSCAPE

Executive summary (3/3)

Which HEM value streams are being created by these players?

Integrators and

energy
suppliers are
generally
involved in
broader value
streams,
covering both
home and
system use
cases.

The availability
of HEM value
streams is
determined by
the readiness
and openness
of different
markets.

Proportion of HEM value streams available across all players in the HEM market*

100%

90%

80%

0%

PV & storage  EV chargepoint
OEMs OEMs

60%

50%

40%

30%

20%

10% L
0%

HVACs

Proportion of different types of players offering
appliance optimisation or HEM in Europe*

1 PV & storage OEMs

= EV chargepoint OEMs
HVACs

= HEM integrators
Electronic control

manufacturers

Energy suppliers

*Including 77 appliance optimisation or HEM companies in Europe (find definitions of

appliance optimisation and HEM here).

i

HEM integrators Electronic control Energy suppliers

manufacturers

*Including 77 appliance optimisation or HEM companies in Eurepe (find definitions of

appliance optimisation and HEM here).

6

CELTA-EE

m Self-consumption optimisation
m Shift demand with ToU tariffs
Capacity charge management
= Ancillary services
= Locational services
Trading ahead of delivery
Interval balancing

= Optimisation in energy
communities

HEM MARKET COMPETITOR LANDSCAPE 7
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PV self-consumption optimisation

This report provides a summary of the 2022 residential solar PV (<10 kW) and self-
consumption market in Europe (including 13 countries: Belgium, Czech Republic, Germany,
Spain, Finland, France, Italy, the Netherlands, Norway, Poland, Portugal, Sweden and the
United Kingdom).

The report provides statistics on residential PV annual installations, installed base and
projections up to 2030 in the countries covered.

It also analyses the key trends within the residential PV market and calculates the payback
times for PV investments in different countries.

Finally, the report analyses how HEMS can optimise the use of different household energy
assets in order to improve PV self-consumption.

LCPDelta
Contents

Key findings 02 Country profiles 18-30
Belgium, Czech Republic, Germany, Spain,

Synopsis 03 Finland, France, ltaly, the Netherlands,
Norway, Poland, Portugal, Sweden and the

Executive summary 05-07 United Kingdom

08-13 How HEM improves PV self-consumption?  31-37
HEMS improvements on self-consumption

HEMS improvement on PV paybacks
Self-consumption optimisation opportunity

What is the state of European residential
PV market today?

Installed base

Regulatory context

PV market trends in 2022 assessment ) o

Annual installation forecast Self-consumption optimisation market

PV market opportunity assessment landscape

How self-consumption becomes the most ~ 14-17 Annexe 38-42

Abbreviations
Assumptions
Ratings explanation

important use case for residential PV?
Self-consumption and PV payback analysis
PV payback time forecast

Disclaimer 43
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Executive summary (2/3)

Payback time (year)

LCPDelta

Payback time for PV systems combining large energy assets and HEMS in 2022
T PV-only
PV + BAT + HEMS
@ PV + BAT + HEMS + existing EV & HP
10 frmmmmm e
® ®
[ ]

[ J

[ 3 ______________________________________________________._ ___________________________
°
@
® [ ]
[ ]
]
0
- .
O v & ¢ 0O 0 3 & « @ & &
*Only the upfront costs of PV system, battery and HEMS are included in this model

®LCP Delta 2023
LCPDelta

Executive summary (3/ 3 )

Visualis:

Adashboard that breaks down the flow
of PV generation between whole
househald consumption, grid injection
and battery storage (if present), is the
most common feature of customer-
facing PV Apps.

AHEMS visualises the consumption
down to individual load levels as it
connects and controls more set points
of the different loads. This is very
different from other visualisation
solutions based on CT clamps, optical
readers, smart meters, etc.

Beyond visualising energy flows,
HEMS could potentially show additional
energy and appliance data such as
energy bills, appliance operation
status, weather conditions, etc. in order
to help customers better understand
the benefits they get from optimising
self-consumption.

PV generation is concentrated in peak
sun hours. AHEMS could tum on as
many appliances as needed during this
period, which helps to maximise the
use of free electricity.

When an EV is plugged in, HEMS can
charge it during peak generation hours
with excess PV power. If the consumer
has set the time for when the vehicle is
needed, the power output can be
maximised to fully charge it on time.
Similarly, HEMS can operate heat
pumps or hot water tanks at full power
during peak generation hours, and in
energy saving mode during off-peak
hours. Excess power can then be
stored in the form of hot water.

With a battery installed, PV electricity
can be stored for use during low
production hours, minimising changes
in user consumption patterns and
improving the self-consumption rate

Maximising the use of free
electricity from PV is the most
impartant approach to monetise PV
systems in markets where net-metering
doesn't exist

‘When customers subscribe to a
dynamic retail tariff and net-billing
(exporting at wholesale prices), HEMS
can choose to import or export
electricity based on real-time tariffs to
benefit from price differences.

As the PV market grows, some
markets are considering limiting PV
output to address local network
congestion (e.g., Germany used to limit
small systems to 70% of peak capacity
connected, a law that expires from
2023 but still applies to previous
systems). HEMS help prosumers
meet grid regulations by balancing
generation and consumption.
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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

This work has been produced by LCP Delta under the terms of our written agreement with «Abeam> (Client) for the
Client's sole use and benefit, subject to agreed confidentiality provisions, and for no other purpose. To the
greatest extent permitted by law, unless otherwise expressly agreed by us in writing, LCP Delta accepts no duty of
care and/or liability to any third party for any use of, and/or reliance upon, our work. This document contains
confidential and commercially sensitive information. Should any requests for disclosure of information contained in
this document be received, LCP Delta request that we be notified in writing of the details of such request and that
we be consulted and our comments taken into account before any action is taken.

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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