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Delta-EE — HEMS in Europe




New energy is characterised by a vast and complex variety CLTAEE

of new technologies and business models

Delta-EE provides versatile tools with which to make sense of this
complex landscape
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Access to Delta-EE research gives you expert support when DELTA-EE

you need it

Consultancy Connected Home Service Distributed Power Service Electrification of Heat Service
Bespoke information, insight and The opportunities in the growing How to succeed in the global distributed Identify and capture the increasing
support from energy experts connected home market and how to power market range of opportunities from growing
capture them electrification of heat
_——
2 = CED
Energy Insights + Energy Storage Research EV Charging Service Flexibility Research Service
How can we best use energy insights to Service How to best develop position and Capturing opportunities in the growing
enhance residential customer Capturing the best opportunities for activities to succeed in the rapidly demand side flexibility market
engagement and create == distributed energy storage — growing eMobility market
value for us and our
DT_ LTA— E E customers? EE ﬁ a
)

Gas Heating Service Global Hydrogen Intelligence Heating Business Service Local Energy Systems
What is the future of gas in buildings Service How to evolve from selling individual Research Service
and how can you best capture the How the global hydrogen sector is products and commodities to become a Understand and respond to the
opportunities and respond to the developing successful home energy solution challenges and opportunities from the
threats? provider growth in energy communities,

& microgrids and [n-]

. local energy markets Err'n‘f%‘

New Energy Business Model New Energy France Research Distribution Network Service
Service Service Enabling distribution network
Understand, identify and implement the | | The trends and opportunities in France companies, regulators and electricity
most promising commercial across the whole energy transition OEMs to make better decisions at the
opportunities from the market network level in the context of the
increasing disruption in the energy transition
energy sector I=> T




CCLTA-EE

HEMS - Framework and definition
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: cLTA-EE
What is Home Energy Management? CELTA
Home Energy Management is the dynamic and intelligent

management of energy flows within the home

Data, controls and energy flows within a HEM system

[ Solar PV (optional) } [ Electricity grid }

| |

“A Home Energy Management
. Electricity loads
Sy stem autonom OUSIY monitor. S, EV < DBattery Heating/ ____, Other: pool
controls and optimises the timing chargepoint storage cooling pump, etc.
J
volume and mix of energy flows 1
. . . Through add-on hardware
within the home, in order to and/or /f controls
minimise customers’ energy costs
while mee ting customers’ Central intelligence of the HEM (home and/or cloud-based)
preferences.” I Meters
Home Internal Data External Data
Data and control signals In-house User's Electricity Grid service Comrlnunité/ Weather
== Data flows only sensor preference price  requirement SZZ?n);ﬁg forecast

- Energy flow




Interactions between home and the rest of the system CeLTAEE

Optimising the energy flows in the home is part of a wider trend
towards a more distributed, democratised energy system

Home
Optimisation of the energy
flows in the home

Self-consumption optimisation
Time of Use optimisation

4 Capacity charge management

Electricity system
Optimisation of energy flows in

the electricity system
Home
Ancillary services
Locational services
Trading ahead of delivery
! Interval balancing
Community Elesc:)t,rsitceig
Community

Optimisation of the energy flows
in communities



The Delta-EE HEM Framework CELTACEE

HEM systems differ a lot in complexity: Delta-EE’s framework classify them by
two criteria: number of assets and number use cases covered by the solution

A
Basic HEM I Intermediate HEM | Advanced HEM
1 |
Co-ordinated optimisation of : Co-ordinated optimisation of : Co-ordinated optimisation of
two or more assets on one I two or more assets for two or | two or more assets for both
o value stream ' more Home values » Home and Electricity System
= I : values
S [ |
= 1 I
| |
| 1
| I
& | .
v | |
2] I I
< Basic appliance optimisation : Intermediate appliance : Advanced appliance
I optimisation I optimisation
Optimising one assets on one [ I
2 value stream : Optimising one asset for two or : Optimising one asset for both
o I more Home values I Home and Electricity System
: : values
| |
| |
| |
| |
1 1 >
One home value At least two home values Home and system values

Use cases

HEM 2021 7



Current market attractiveness CcLTA-EE
Germany and the UK represent the largest opportunities for HEMS

in Europe
I High attractiveness

. Low attractiveness

. Not covered

Actors offering
HEMS in Europe

HEM 2021
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gridX

Enabling partners to build
customized energy solutions




gridX
The A-Team of energy connecting all DERs to one platform

About us

aq@* Started in Full time employees Two offices
2016 70+ Aachen & Munich
+18 GWh +10,000 fo M +30
handled since launch connected devices a supported OEMs

Q-0 \westnetz

FASTNED

A Electris VIEZMANN —rrL_ ElcoLpbeeck -



gridX
Master all use cases with one platform

XENON - Platform

Energy Analytics
& i
5?{\;{ Future Energy Home )\ Grid Operations
> - N~ .
@77 eMobility i =t Trading
e
{& Smart Districts * > Energy Communities
XENON

Edge Cloud



Building customized (HEMS) solutions on XENON

XENON - Platform

Distributed Energy
Resources

®

XENON

Edge

¥

K

O
O,

&

Cloud

User Interfaces

giax 2
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gridX

Values gridX creates
in European HEMS rollout




gridX
Increasing financial incentives for self consumption drives HEMS

Feed-in compensation vs. electricity price in Germany over time

60 . Feed-in premium

Electricity price

40

Gain from feed-in

ct/kWh

20 Financial incentive for self

consumption increases

Loss from feed-in

..

2000 2005 2010 2015 2021



Full control of energy assets via digital monitoring interface

Enabling management of future energy home

Benefits

High engagement

502

of all users log into the
dashboard every day.

Improved upselling

-

Targeted upsell opportunities
thanks to closer engagement
and comprehensive
customer insights

Reduced service need

>50%

of all incidents are resolved
remotely.

9:47

Tuesday, September 12

X | gridx

Energy management

PV surplus can be used to charge the
Electric vehicle

3 more notifications

gridX

Energy dat

Daily trend
Self-suffi

Energy produced

23.9 kWh /

-26%

-1kWh

sl
/.I\



Reducing cost by maximizing self-sufficiency

Based on forecasting models

Benefits

Lower costs

>€150

reduction in annual energy
costs in an average
household with one EV.

Higher self-sufficiency

~710%

self-sufficiency (average of
XENON users) and higher.

Lower emissions

~3t

reduction in carbon
emissions per household -

every year.

LIVE VIEW

& 3072W

Solar

Grid feed-in

(

‘ o

gridX

o

House consum

Charging in Solar Mode

10
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SUCCESS STORY

Building a wholistic service offering S
around XENON VIEGMANN

With XENON, Viessmann was able to adapt its model to become a fully
integrated energy solutions provider that offers innovative solutions to end users
in the new energy ecosystem.

Use case

Home energy management

Modules used

@ Webapp
50% of all registered users Since 2018 sales with HEMS
log in each day have grown 192% per year. «1 Energy Optimizer
243t CO2 80,000€
were saved across all monthly savings in energy

system in April 2021 alone costs across all systems




Different markets require adjusted HEMS solutions

Incentives based on regulation

HEMS projects
. In rollout
. Rollout preparation
Piloting
\. W,




gridX
Use cases for HEMS differ in value and complexity

HEMS use cases in Europe

Cumulative Value
for customer

Virtual Power Plant /
Complex use cases
Demand Response
V2H / V2G
ﬂ Price optimized consumption
on ToUT (kWh)

Price optimized consumption Q Piloting
on capacity (kW) '
PV optimized program Q przsgr(;l#on
charging (EV)
oo In rollout

Prioritization of PV surplus
PV surplus (EV & HVAC)
PV optimized battery
charging

Market Maturity

13



With complexity comes value

Potential monthly savings per household

Besides clear monetary
values there are other
benefits arising through
e.g. interoperability and
asset management

gridX

50€*

Capacity
Tariff

50
40
30
20€*
20
o
15€* =
10
e -
- (O -He
Simple optimization Complex optimization
for self-sufficiency for self-sufficiency
EV + PV EV + PV + Battery + Heatpump

*Values strongly depend on different factors like energy prices & regulatory developments

Complex optimization
with dynamic tariffs

EV + PV + Battery + Heatpump
+ Dynamic Prices

14



gridX
HEMS as a crucial part of the energy transition in Europe

Matching consumption with generation of renewables and reducing impact on the grid

15
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Till Sonnen

Business Development Manager
t.sonnen@gridx.de
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Conclusions from Core4Grid

Thom Whiffen

10 November 2021
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We want to create a sustainable
future where every household is
able to reduce its energy

cost and carbon footprint,
without even having to think
apout it.

COMMERCIAL IN CONFIDENCE
©GREEN ENERGY OPTIONS 2021 // SLIDE 3



Smarter energy

Product overview

trio touchscreen
Premium IHD
Wi-Fi connected
hundreds of thousands
of units sold

trio touchbutton
Standard IHD
Wi-Fi connectable
millions of units sold

trio accessible

§ 9

trio+ r[::l)
the gateway to O

the hybrid home heating
O
hot water
( >
£0.14 /hr S O O
ev
loT-enabled N\ | /
Premium IHD AN Y

Wi-Fi connected L

ZI} JA solar

battery storage

energy

bram

\/
VAN

grid response

o
geo Home app
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Conclusions from Core4Grid

Ground-breaking home flexibility trial

Delivery
* More than £1.4M of BEIS and industry funding

* geo led consortium of 8 industry leading partners

Aim

+ Demonstrate market and household
acceptance of and engagement in
the domestic, flexible future grid
via Hybrid Homes,
today.

Jeas and inncyalion in housng

‘
~ S €DF

everoze

gentoo

It's how you live

UK =
(D
rower — 3

Delivering your electricity

Cambridge

Energy
3

upside

W1

Worthing Homes

COMMERCIAL IN CONFIDENCE // SLIDE 6



Conclusions from Core4Grid x

Approach

4 * Deployed smart meters & in-home displays to all
* Set up a smart tariff

o * Deployed 24 Hybrid Homes

« Home energy management system (HEMS), app and flexible assets
(battery, ev charging, heating control, solar generation)

« Connected HEMS to smart meter and aggregator platform

« Optimised for value
« smart tariff, generation, DSO DSR and wholesale markets

« Tracked performance

es * customer attitudes; technical, financial and environmental KPIs

COMMERCIAL IN CONFIDENCE // SLIDE 7



Conclusions from Core4dGrid

Customer savings — without them having to think
about it

49%  14%

customer cost savings customer carbon savings

/4%

customers would recommend

COMMERCIAL IN CONFIDENCE // SLIDE 8



Conclusions from Core4Grid .

Household saving stack
W Tariff Saving (E/yr)  mSolar Saving (E/yr)  mDSO flex rev (£/yr)

Behind the savings
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Conclusions from Core4Grid

Technical

Utilise existing technology
where possible, deploying

compatible HEMS with rollouts

Economic

Optimise for wholesale
opportunities where

possible

Households

Simple explanation and

control

Propositions that package

incentives tied to DSR actions

COMMERCIAL IN CONFIDENCE // SLIDE 10
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Many thanks

thomas.whiffen@geotogether.com
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