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Agenda for end user perspectives

About NOVASOL

Our operating model — what we do and value proposition to our end
users; owners & guests

Why we joined the SmartNet
Some marketing material produced toward end users (Owners & guests)
Some examples from SmartNet project

Owner tax example

Vision for the future
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Types of Property Categories

The classical
holiday homes

| e — e
b . -
Villas with
private pool

parks

City
apartments
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NOVASOL Business Foundation
- In SmartNet context

What we do

® Specialist knowledge of We rent out holiday | ® Wide range of holiday
rentals; handling, laws etc. homes to tourists homes

® Local presence, decentralize _ ® Security

® Services at different levels — Owners have supply responsibility ® Local presence
CI/CO, maintenance, advise towards electricity supplier but . _

® Free online-offline marketing NOVASOL handle guest utility services |

®  No sign-up costs for house consumption and payment flows ® Various concepts with
OWNers price offers and values

® Monthly pre-payment of the In 20:!-8 we had more than 150k ® House inspection
rent bookings only for DK guarantee

® POSSlblIlty to participate in . ® Guarantee of quick he]p
research like SmartNet, loT Other NOVASOL offices acts as in case of problems

® \We care about the owners agents, service centers or

asset — the investment

representatives — hence many
different stakeholders

10/26/2018

NOVASOL

SROUP




Remote control of houses — pilot overview

NOVASOL objective — why we joined SmartNet :

Being able to offer lower energy cost for house owners with pool and thereby
attract more owners, while at the same time ease our pool handling services.

We service around 1000 pool houses in Denmark and do pool inspections
55.000 times a year — this includes heating adjustment tasks prior and after
arrivals/departures

Typical pool house uses around 35.000 kWh a year — huge saving potential !
O
N:
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H2020 SmartNet Project: Main Setup for Danish Pilot

Henrik Madsen®'*, Loui Algnenb, Sisse Carlsen®, Miguel Marroquin®, David Sanchez®, Nikita
Zemtsov?®, Rune Grenborg Junker®, Armin Ghasem Azar®, Mario Dzamarija®, Stig Mortensen?,
Torben Skov Nielsen?, Claus Amtrup Andersen®, Thomas Saabye®, Johan Ungermann Poulsen’,

Olivier Corradi®, Thomas Kieldsen"

TApplied Mathematics and Compuier Science, DTU, Denmark
b Energinet.dk, Denmark
“OurNewEnergy (ONE), Spain
AENFOR, Denmark
¢ Eurisco, Denmark
ISE (SvdEneregi), Denmark

fTomorrow, Denmark
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Example with negative power price

ENFOR = SmartNet
Smarthlet > P32788

Measurements
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Danish tax rules on rentals

® Guest kWh usage is the same but cost for owner is different or

perhaps the kWh usage is lower
® Economic effect of response demand for the house owner
® Need meter measurements to be accurate and timely
® Wish to help the house owner to be energy flexible
O

Kwh and money savings now due to optimized heating and in
“2020” when market turns to variable rates per hour

Rental income 200.000 Rental income 200.000
Energy consumption (kWh) 60.000 Energy consumption (kWh) 60.000
Total Owner gross income 260.000 Total Owner gross income 260.000
Fixed Deduction (2018) -40.000 Fixed Deduction (2018) -40.000
Total Owner net income 220.000 Total Owner net income 220.000
40% deduction (tax free) -88.000 40% deduction (tax free) " .88.000
Tax base (skattegrundlag-kapitalindkomst) 132.000 Tax base (skattegrundlag-kapitalindkomst) 132.000
Tax amount (34% ved negativ kapitalindkomst) 44.880 Tax amount (34% ved negativ kapitalindkomst) 44.880
Owner income after tax - DKK 215.120 Owner income after tax - DKK 215.120
Utility cost -60.000 | [Utility cost 20% lower due to demand response_ _ _ -48.000]
Net effect - income to owner after energy cost 155.120 Net effect - income to owner after energy cost 167.120




Energy in summer houses - visional points

® Sales concepts — energy saving(35.000 kWh/year/house)

® Coastal near houses in areas with high variation in energy’, = |
demand — hence the flexibility is needed I\

® Electrification of summerhouses, cars, heat pumps etc.

) Got%borg

® What if NOVASOL could tell DSO/TSO about our booking A/.c?:‘x
a

h¥idsy gl

patterns in 10.000 houses? (Energy sector value chain integration) ,.\(. albo%*
°de

® Adaptive estimation (ML) — learn the dynamics per house ﬁ; m_

The model is learning from the pool in order to handle
speed of heating and cooling — hence lower usage

Remote pool management to align pool temp. with
guest arrival in order to optimize usage
® Smart House implementation — kWh, access control, Ph &
chlorine value measurements

26.10.2018 11
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Thank you !
... and stay in touch

Thomas Kieldsen
Group Business Development Manager

thomas.kieldsen@novasol.com

+45 31267783 or LinkedIn
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Learnings

Adaptive estimation (ML) — learn the dynamics per house

Pool cover — on/off affects model (Algorithm set up)
Exception handling vs. respect research results — we do research while house is occupied
The model is learning from the pool in order to handle speed of heating and cooling
Communication between service colleagues onsite in Blokhus & Blaavand and DTU engineers

Manual vs. auto

Call for heat or not

Owner setting

Sensor calibration — manual measured vs. system measure

Forecast window — 24h vs. 48h to guest arrival — faith in adequate pool temperature at guest arrival time
Equipment learnings

Equipment from various suppliers on market

Eurisco - SN-10:
° Disadvantage with SIM card as this tends to be less environmental resistant.- prefer to use Wi-Fi signal
° Not proprietary protocol

Operational experiences

If you don’t integrate the IT you do not harvest efficiency (booking no., door key, meter reading)
Scenario building; brain storm on exception handling. What to do when guest gets reallocated to another house etc.
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Solution set up = Smart

® Upper level (high voltage) ® Lower level (low voltage)
Co?2 Eurisco solution (EL-patron / Heat pump)
Price Flex-Control solution

Demand Response

A typical house

I * Tsp, — summerhouse temperature
I | * T, — temperature of air in the pool

4 area

* T}, — water temperature into the
Xud o swimming pool

48 * T,y — Water temperature out of
\ the swimming pool (controlled)

* T, —outdoor temperature
* Ty — ground temperature

LJ r TinsTout * (), —solar heat gain
* w—wind speed

26.10.2018 14
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Tavle installation Smart

Tavlen blev skruet op pa vaeggen i teknikrummet, termoaktuatoren blev monteret og tilsluttet og
temperatur folerne blev monteret. Temperaturfgleren til luft ligger oven pa tavlen og maler derved
temperaturen i teknikrummet.

Billede 3: Tavlen + aktuator +
fremlabstemperaturfoler
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How does it work?

NSmart
Data measurement and
information gathering

Temp A2
ACT1
. ACT2 Temp F1 Temp R1
— . Temp F2 Temp R2
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® o L b L08% Pocl
— . ;
Heat
exchanger RELAY1
RELAY2

S0 1 S02
9 S0 PWR S0 PWR
pump l'Ell —i




