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> What is the potential to reduce energy use from
residential and commercial buildings by means of smart
Developer at heart that have control?
been working with building
automation since 2001. > What type of documentation, monitoring and reporting on

electricity and heat is required to take control of and

Focused on development of P

SCADA-systems and

!nteg.rat.lon O].c control systems > What is required to get access and control over the
IN bwldmgs since 2009. technical installations to monitor and control energy use?
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What Is the situation
for property owners?

@ Outdated infrastructure based on
@] incompatible components.

o An aging property portfolio in Europe
00| with old technology

@ Stricter legal requirements and

ﬁ increased pressure on ESG

@ Increasing and more volatile
Las energy costs

F Need for operational
Al

savings and simplicity




The digital roadmap for
property owners =

The biggest 7 [ 4 > Expectations on
challenges A/ investments
ZER Ad 72727
> Data collection f EEE i/ 72z Rﬁ > Net operating income
> Data consolidation \l EEE jlf— F 7 2y r\l/ $ ; ' > Satisfied tenants
> Energy use N >  Satisfied employees
TL Sﬁ ¥ ¥
> Employees do not have time >  Environmentally friendly

= A sustainable business

- Connect - Get insights —> Start optimizing

Get your buildings online in
the cloud. Measure your
heat, electricity and water
consumption.

Digitize and integrate your
systems and buildings with
smart 10T. Gain deeper insight
to drive improvements and
changes.

Optimize your operations
and improve energy
efficiency with Al. Become
proactive.




Kiona Plattform

Integrated portfolio monitoring, analysxa
and monitoring system.
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Energinet
Edge >  Web F;]m_ | _ q > Environment and
Al Energy Optimization & Tec hica Operation an sustainability report
Analysis Tools with 3D Service |
> Al Energy Optimization & > HMI/SCADA software & > Energy & Media Follow-up
> Portfolio-level KPIs, comfort, energy HW Independent Integration Platform > Waste and environmental reporting
> Analysis Tools, Comfort, UC, Energy > Alarm handling/dispatch > 1SO 50001 and ISO 14001
> 3D visualization of indoor comfort > Logging/ Trends > GHG Protocol, Scope 1-3
> Simulation and energy planning > 100% cu_stpmizable with custom scripting > Data Import/Export
> Peak power control of district heating > SPQOT Pricing Module > Alarm Management & Report Distribution




What is the potential to reduce energy use from residential
and commercial buildings by means of smart control?

Why are we optimizing?

* Reduce energy to save money?

* Reduce energy to lower CO2 emissions?
* Optimizing for indoor climate?

* Grid optimization?

What means do we have to optimize?

* Whatis connected?

* Heating / Cooling / Ventilation solution

* What type of building is it and what is if for

Are there other impacts of the optimization itself?

K



ERICSSON

Saving energy

and decarbonizing
residential homes
using connected
Edge Al technology

September 2023

Objective

The case study’s objective was to assess the impact Kiona’s
Edge Al steering function can have on the heating energy
consumed by residential buildings, powered by connectivity,
as well as the associated greenhouse gas emissions.

356 buildings in Sweden and Finland

Study participants:

* The Carbon Trust (Report Author)

* Kiona (Building management solution provider)
* Ericsson (cellular network solution provider)

Published: September 2023
Enabling effect:
Utilizing Edge Al powered via wireless connectivity to save

energy & reduce GHGs of district heating in residential
buildings

Area: Building energy management



The impact

g SON In this study by combining the power of connectivity and

Edge Al energy management software, there was a 7%
reduction on average for electricity consumption, avoiding 1
kilo tonne CO2 equivalents and saving 17.3 million kWh of

energy.

First arder effect Second order effect MNet second order
effect* (the difference
between first and
second order effects)

This covers life cycle -Optimization of The remaining second

emissions of the Edge building energy order effect after

Hubs, temperature consumption subtracting the first

and humidity sensors, arder effact.

the Google cloud
netweork, radio netwaork
and the subscription

Saving energy B
and decarbonizing R

2,01 -0,87 -9,86
kg CO2e/m2/year kg CO2e/m2/year kg CO2e/m2/year

residential homes

using connected A ol istones  somdorerefot)  socond ouerefi)
effects)

Edge Al technology

September 2023

*higher order effects such os rebound effects were not included in the calculation.




What type of documentation, monitoring and reporting on
electricity and heat is required to take control of and
reduce energy use?

Data needed for optimization

* Depends on how and what you optimize.

* Control through hardware or software.

* Weather data, spot prize electricity, indoor comfort

Data needed for follow up

* Measure so you get the full picture. Both to capture
the direct effect and possible indirect effects.

* Normalize data so it can be compared.

Be ware of confirmation bias!
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- Edge

Our self-learning Al
and analytics platform

Kionas Edge is an loT platform that is connected to our self-learning Al engine. Get effective
measurements, visualizations, self-optimization analyses, reports and control over power peaks.

Tools

&l Energy optimization with Al (1 Remote heating control
BO - : e ©) L. o

~o| Measuring and visualization (Y’ Deviation monitoring

SN .
[lon.  Analytics E Mobile app

@'—5 Reports and insights




- Energinet

Our market-leading environmental
and energy monitoring system

Our energy management, waste management and environmental management software covers
the entire value chain from sensors to reports, ensuring data quality and data continuity.

Tools

@ Energy data collection

Easy data import

i
f% Export freely

Analytics

Q@ Alarm handling

B0G
~

150

Dashboards and reporting

ISO certified and approved




What Is required to get access and control over the
technical installations to monitor and control energy use?

_______________________
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Integrated infrastructure

The importance of being open,

flexible and independent

With the help of an open, customizable and user-friendly proptech platform, we design solutions
that prove that it is possible to meet the future cost-effectively.
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- Web Port

The most flexible and open HMI/SCADA
system on the market

Visualize control systems for building automation — our web-based software can be scaled up
from HMI to SCADA with broad features that combine ease of use and flexibility.

Tools

-j- Monitoring and control ég Remote control

as1 Communication support %Ej Security and rights management
QCD Alarm handling HMI online editor

: Reporting Sl Works on all devices




—>Web Port portal solution

Operator

A

]

Building 1

A

Internet

I

[ ]

Local installation
onPLC

N

v

Technician

A

]

> 3:d party services

Building 2 +
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Together we
are stronger

Contractors Energy Advisors Property Manager

Our partners are located all over Europe and have
broad knowledge of our systems and services in
order to provide you with efficient and competent
on-site assistance.

- More than 450 Kiona partners
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Example: Control using puzzle programming in combination with spot price data

NEW:
Spot Price Data

Logic
Loops
Math
Text

Lists
Colour
Variables
Functions

Tags

Trend

Date / Time
Json

I» Requests
I» aPis

l Common

Heat pump control v J

Get values from tags

set CMB 1  oadtag (COES number + |

set (B0 read tag LS number + |

set (LTI 10 | read tag [COESY number + |

set 0 readtag (UGS number + |

set XTI © read tag CER] number -
set EXVBM 10 ead tag ETUES number - |
set CITEB 0 read tag ETUES number - |
set EZLM 10  read tag ELER number -+

Printto debug GG+ €38

2 U ROOM_PV= S oy - |
Print to debug QTN +
S VPO1_TCH: Rl tch + )
L CETY STOP: B spstop ~ |
Print to debug (1A + CTUED
Print to debug L[5 + TS

Return result

Return value from script




Example: Partner implementation in actual building

Niclas Sjéren - 1:z vee
Inombusklimat dar manniskor trivs Atmosfar Partner AB
6 min- ®

Spot pris reglering av vdrmen funkar fint Gul linje ar pris och bla linje ar hur

rumstemperaturen justeras s3 kul att spara.
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Example: Heat pump / District heating control using price data. Chalmersfastigheter and Goteborg Enerqi

Tidpunkt & Driftval Orsak COP Elpris Elpris/COP Fjarmvarmepris
2016-09-14 00:00 Fjarrvarme Pris 5.48 2.00 kr/ kWh 0.36 kr / kWh 0.22 kr / KWh
2016-09-14 06:00 Varmepump Kylbehov KVP 493 2.00 kr/ kWh 0.41 kr / KWh 0.42 kr / KWh
2016-09-14 12:00 Varmepump Kylbehov KVP 5.21 2.00 kr/ KWh 0.38 kr / kWh 0.66 kr / KWh
2016-09-14 18:00 Fjarrvarme Pris 5.21 2.00 kr i/ kKWh 0.38 kr/ kKWh 0.24 kr / KWh
2016-09-15 00:00 Fjarrvarme Pris 5.07 2.00 kr/ KWh 0.39 kr / kWh 0.22 kr / KWh
2016-09-15 06:00 Varmepump Kylbehov KVP 4.45 2.00 kr/ KWh 0.45 kr / KWh 0.48 kr / KWh
2016-09-1512:00 Varmepump Kylbehov KVP 507 2.00 kr/ KWh 0.39 kr / KWh 0.59 kr / KWh
2016-09-15 18:00 Fjarrvarme Pris 457 2.00 kr/ KWh 0.44 kr / KWh 0.24 kr / KWh
2016-09-16 00:00 Fjarrvarme Pris 4.33 2.00 kr/ KWh 0.46 kr / kWh 0.22 kr / KWh
2016-09-16 06:00 Varmepump Pris 4.33 2.00 kr/ KWh 0.46 kr / kWh 0.58 kr / KWh
2016-09-16 12:00 Varmepump Kylbehov KVP 5.35 2.00 kr/ KWh 0.37 kr / kKWh 1.26 kr / KWh
2016-09-16 18:00 Fijarrvarme Pris 5.48 2.00 kr/ KWh 0.36 kr / kKWh 0.24 kr / KWh
2016-09-17 00:00 Fijarrvarme Pris 4.33 2.00 kr/ KWh 0.46 kr / KWh 0.22 kr / KWh
2016-09-17 06:00 Fjarrvarme Pris 4.33 2.00 kr/ kWh 0.46 kr / kKWh 0.24 kr / KWh
2016-09-17 12:00 Fjarrvarme Pris 493 2.00 kr/ kWh 0.41 kr / KWh 0.23 kr / KWh
2016-09-17 18:00 Fjarrvarme Pris 4.33 2.00 kr/ kWh 0.46 kr / kKWh 0.23 kr / KWh
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Key takeaways

-

* Be clear on why we optimize.

* Measure so we get the complete picture
and draw the right conclusions.

* Work together!
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