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42% Over 1/3 +/- 80%
of energy consumed in the EU in of the EU's energy-related GHG of the energy used in EU

2021 was used in buildings emissions come from buildings households is for heating, cooling
and hot water

Source: https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive en

* Buildings must be involved in the energy transition
* Expectations:

More efficiency More flexibility More local generation
Especially for heating, cooling and

hot water
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https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en

s smartness (part of) the solution?

domOS

* More efficiency
* Deep renovation Long term, heavy investment
 Smart services: Shorter term, less investment

* More local generation

domOS BUILD UP Webinar - Feb. 8th 2 024




he two axes of domQOS

domOS

1. Smart energy

services for buildings 2. Technology
* Energy efficiency * Objective:
services

. . To develop, prototype and
* Session ;Fcfeas'“g experiment an ecosystem
energy emaency capable to boost the deployment
through smart services . .
of smart energy services in
existing buildings

* Session “Interoperability in smart
buildings”

* Flexibility services

e Session “Buildings and
the electricity grid”

domOS BUILD UP Webinar - Feb. 8th 2 024



Technology: Where we are —and where we want to go ds
om

SERVICES APPLIANCES SERVICES APPLIANCES

HEAT
' *—
. . . OPTIMISATION DISTRIBUTION
UNDER DYNAMIC CONTROL
PRICING
COMFORT
SETTINGS

domOS INSIDE WITHOUT domOS

SELF-CONSUMPTION ENERGY
OF PV DASHBOARD

Appliance model specific One building —

services, mostly provided one information system
by manufacturers

Operating System (-like)
for buildings

domOS BUILD UP Webinar - Feb. 8th 2 024




Limitations of the silo approach

domOS

* Bad user experience

 Complexity to deploy energy
management scenarios

* As they involve multiple BEFORE DOMOS AFTER DOMOS
appliances

domOS BUILD UP Webinar - Feb. 8th 2 024



Vision: an app store for smart energy services for buildings ds
om

* The domOS ecosystem decouples the
application plane from the infrastructure
plane in buildings

 domOS developed an ecosystem, a specification
that can be implemented on multiple platforms

* Three platforms were upgraded in the frame of the
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//
Service
 domOS paved the way for an app store for
buildings
* Energy management apps are independent of the - GET IT ON
building infrastructure domOS STORE

domOS BUILD UP Webinar - Feb. 8th 2 024
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Session 1:

Interoperability in smart buildings

BUILD UP

The European portal for energy efficiency and renewable energy in buildings
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domOS approach to make
buildings smart
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Customer: trapped in silos
domOS
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What domOS brings

domOS

SERVICES APPLIANCES SERVICES APPLIANCES

.F

domOS is designed as an
intermediary layer that
basically offers the following
capabilities:
* Discovery of the appliances
present in a building and their
capabilities

* Mediation layer allowing
uniform access to these

app liances domOS INSIDE WITHOUT domOS

domOS webinar




domOS components @

domOS

Entry point (index.html) and description

dco
Common language :
ontologies
Abstraction
Models
Layer
Interaction Web of Things (WoT)

domOS webinar




How does it work ?

domOS

Discover
the building

Building
I description

Application

Monitor & control
smart systems

domOS webinar




Results

domOS

* 4 domOS participating platforms
updated: Hes
* BD for each building
e TDs (or TMs) for appliances

. 3B
* Services updated aliunid

* Prototype service works across
platforms <~ @DF

NEOGRID

EEEEEEEEEEEE

e Sound concept for
interoperability

domOS webinar




domOS

Future work

domOS can be adopted by the industrial world:

* All the bricks are in place

e Standardization ?
* Better to continue development with industrial actors

Create the first AppStore for Buildings

domOS webinar




SmartGr!d’
ready

The SmartGrid ready association
making interoperability in flexibility happen

Focussing on IEC / CENELEC efforts for flexibility management in the grid
and the involvement of SmartGridready



SmartGridready®, AN NPO IN SWITZERLAND 23

The purpose of the association is to develop,
promote and distribute the label SmartGridready® DSO Flex Manager
and acts as a neutral body. The association develops

a “bridge” between the network and facilities or —
systems (such as buildings, districts, etc.). I

4y

Customer Energy Manager

l

The label indicates that products and software
(“communicator”) marked prove interoperability
within a certain boundary of published interfaces and
protocols.

—_
@a=
e

communicato | 2=
(—
] _

product m Heat Pump

PV-Inverter

Battery

Building

‘‘‘‘‘
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INTEROPERABILITY NEEDS A GENERIC FLEXIBILITY INDICATOR

ion Mode based control

P
& 1] &=
o

L

e || Operation mode control

-

DemandRate

CurrentDemandRate
lower_bound: 1

upper_bound: 2 <::|

AverageDemandRateForecast

CurrentDemandRate/AverageDemandRateForecast

acustor Direct control

id: 0
diagnostic_label: Heat Pump

Actuator
id:1
diagnostic_label: Natural gas boiler,

-
id: dalc32d6-daa2-4676

(E'PBC. PowerSequence )
id: dalc32d6-daa2-4876
||is_interruptible: false
max_pause_before: 10m
abnormal_condition_only: false

Power <

Time =

PPBC.PowerSequenceContainer )

08/02/2024

power Sequence Control

SmartGridready 4 DomOS

24

Gowe rEnvelope based control h

Power envelope control |f

1kw

— upper_limit

—

Power =

S

—— Lower_limit

oW Time =
\_

.

@II Rate based control

PR

HeatPumpCtrl

Fill rate Control

HeatCoolCtrl

o >

Each of these control containers supports time setting, negotiation and
demand side control

It was developed by CENELEC TC 205 WG 18 and brought to market as
EN 50491-12-2 «S2» as a data model without protocols being assigned.

SmartGrid’
ready



INTEGRATION USING FUNCTIONAL PROFILES AND CEMY 25

g
= Comens) SG-Ready bwp
52 /)

(SGr Level 2) o

oso B8

grid connection é
point «S1»

|

éill Rate based control \

@ HeatPumpCtrl

{3 HeatCoolCtrl .
LeakageBehaviour BaS|C

Monitoring

T’owerEnveIope based control
4
1kw .
— upper_limit Domestic Hot
T
$ S »  Lower_limit
L — Wallbox
ow Time 2 .
| Curtailment

E Battery Power
ready

I Customer Energy Manager

xxxxx
P
iy
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WHAT IS A SMARTGRIDREADY FUNCTIONAL PROFILE 26

. Heat Pump Device

D SG-Ready bwp A Functional Profile is an Interface Class for

(SGr Level 2) a function block of a device.

: This example shows a heat pump with a Modbus Interface.
| ) Domestic Hot [>
Water

< A SmartGridready Device owns a machine readable
>Heat/Cool Buffer description in XML. Using our Open Source Software, it

[> Data Points

Functional Profile

creates automatically an interface class with setters and
E getters for each data point.
Basic
Monitoring Check Out the link below. Downloading the data sheet gives
[> you the XML.

https://library.smartgridready.ch/SGr 04 0017 xxxx HOVAL HeatPumpV0.2.1.xml?viewDevice

xxxxx

08/02/2024 SmartGridready 4 Dom0OS Sl’T?éT'i’.Gﬂ"'d®
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https://library.smartgridready.ch/SGr_04_0017_xxxx_HOVAL_HeatPumpV0.2.1.xml?viewDevice

THE EXTENDED REFERENCE ARCHITECTURE MODEL 2

Logical architecture

M1 Market, Tariff, Price information
51 Direct maonitoring and control — Grid to CEM
52 Device agnostic communications — CEM to Smart

1
Actor C H Device
Energy m
supplier H
i
1
i
1 _: |
i S”Hpégrdlg
Actor A i . St
S 52 :
= e B o (R |
i
1
i
1
i
i .
i H2
i
h'?;tt:rri,?g i Smart meter Smart meter D Consumer
' i Displ
operator : gateway functionality isplay
: : H1, HZ Interfaces for
Pqnt of connection

meters

Grid Connection Point
under joint development
The SmartMeter H2 end customer
H2 interface.
SGr coor mit Smartgrids.at

swicre  SmartGridready offers Open Source
Software Code ans EID’s per device type

is currently as DIS IEC 63402-2-2 under vote

Architecture of Smart Energy IECSC 23KWG 3 shared amongst different Stakeholders (e-Mobility, Smart Meter,
Building Automation, SAREFAEENER etc. ).

Corresponding committees and WGs: CENELEC TC205WG19 /WG18 /IEC TC 57 / Sys Smart Energy / IECTC59WG 7 /LOT33 / Lot38 /IECTC69 / IECTC 64 /K716 /ACSEC / JTC1 SC25/

08/02/2024

SmartGridready 4 DomOS

SmartGrid’
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HOW TO CREATE THE AI-INTERFACE WITH « SAREF4ENER» 28

G )Ml SAREF: the Smart Appli 1] | Ontology for Energy

Cenelec TC205WG 19

SAREF: the Smart Applications REFerence ontology (etsi.org)

Resource
Manager

08/02/2024

ntercr the Horizon project «interconnect» creates the & mapping into SAREF

Genetric flex interface
EN 50491-12-2 / [EC 63402-2-2 «S2»- Data model

SmartGridready KNXloT EEBUS the SmartGridready bridge
Resource Resource Resource is one of the many potential
Manager(s) Manager Manager Resource Managers

Resource
Manager

[X SmartGridready participates in Cenelec TC205 WG 19 for becoming part of the
SAREFAENER / SAREFAGRID Ontology.

SAREF4ENER builds the hood of the EU «Code of Conduct» for Smart Appliances

SmartGridready 4 DomOS SI’T*{é‘r't(':ﬂ"ld®
ready


https://saref.etsi.org/core/v3.1.1/
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Industr ing

the approach of a PLC
manufacturer
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WAGO Worldwide

29 WAGO subsidiaries

(of which) 9 are production sites

(total) > 80 agencies

WAGO 01/2024 Stéphane Rey wAacGo
Public



Electrical Electronic Automation

Interconnections Interface Technology Solutions

WAGO 01/2024 Stéphane Rey " III‘dEﬂ
Public



Solution

WAGO HEMS — Home Energy Management System
(Innosuisse project 101.827 IP-EE)

AlZ .

Home Automation

Products

subscription

Public



PRODUCT VISION

= =
- S~
CO2 emissions
EV load minimization
management
- (N " \\‘ Energy Services
. - ~ \ i
self-sufficienc ’ N v | y Sery
y @ . K N v 2026 for smart-buildings and
K v N smart-infrastructure
@ , @ v
’ AN |' 1 energy cost
minimization services

-
—_——————

flexibility

Energy management

MVP 2024 for flexible tariff

-
. Self-consumption

Project MVP services

* Energy dashboard (including invoicing)

* Renewable energy self-
consumption (PV, HP, EVSE)

* Building Energy KPI (HP, PV inst)

wAaco

WAGO 01/2024 Stéphane Rey
Public



GOAL 2026

Project Factsheet

mvp 2024 K@

\‘W\

® * One of the strategic projects of WAGO Switzerland

* 60% project achievement

* A multidisciplinary team of 21 people working
regularly on the project

m ) . Running pilot projects

* Running Cloud and loT architecture

«  Fullintegration in WAGO cloud solution platform

* Prototype services running
* Prototype User Interfaces implemented

T}

T}

WAGO 01/2024 Stéphane Rey IIIﬂIED
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Topology

Applications

Flexibilitatsmanager
betreiber/Energieversorger

Energiemanager
(im Gebaude)

Edge Device

Appliances

Application #1

Application #2

MQTT/REST

Digital Twin / Driver

HAL

Appliance A
PV-inverter

HARDWARE

Appliance B
HP

Appliance C
EVSE

WAGO 01/2024 Stéphane Rey

Public
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Simplified eng. with the building description

PV / Wind

&
3 kW
B— R (&)

Speicher

®
25 kW

Netz Wallbox

* Building metadata

Building location (GPS coordinates)
# of rooms

# of floors

Heating reference surface

Building insulation thickness

All information an application needs !

WAGO
CLOUD

The building description is a single point of information containing all necessary information for a service
It enables automatic deployment of the appliance driver with Docker
It enables automatic deployment of the application

Appliance driver parameter

RECIPE

Appliance type

Driver version

Port, slave-ID, bitrate

Reference of the docker container (registry)
Appliance configuration

All information the edge-device needs to
communicate within the appliances

WAGO 01/2024 Stéphane Rey

Public
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Podium discussion

Send us your questions!




Session 2:

Buildings and the electricity grid

BUILD UP

The European portal for energy efficiency and renewable energy in buildings




Needs for
flexibility in a
security of supply
perspective
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2 trends in the
european energy
system
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Increase In fluctuating
power production from
wind and solar

73 Political willinghes in member states and
the EU for rapid expansion of the wind-
and solar capacity.

3 ERAA 2023 (ENTSO-E) calculate that
roughly 50% of our power production
capacity is from either wind or solar.

5 Weatherbased power production means
on a system level big variations in power
production. Especially true in Denmark.

42




INncrease in power
demand

’5 Increase in power consumption for:

75 Transportation

75 Heat production (heat pumps in
households or in district heating)

75 Datacenters

5 Power-to-X / Hydrogen production

75 Green Power Denmark expects 3X
electrical demand the next 10 years in
Denmark.

43




40%

- Energy consumption in
buildings
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Managing Managing
energy energy
production consumption

r GREEN
POWER
DENMARK




Balance
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In a power system with increasing “
demand and fluctuating power
production we need to switch

from managing power production
to managing power consumption.

Otherwise ends cant meet.

August Bech — Green Power Denmark

r GREEN
POWER
DENMARK



Data standards to support the integration of buﬂdlngs |
into grids: status and perspective

Olivier Genest - Director at Trialog
Chair of BRIDGE Data Management WG | Convenor of IEC SyC Smart Energy JWG3 | Moderator of FlexCommunity FG4




The need for cross-sector data exchange

Integration between three domains
- enable novel use-cases and services

HaA ‘ o

Mobility &
Home & Energy sector
building sector transport sector

Flexibility products
for the energy markets
Smart buildings & smart appliances
Smart charging & V2G

Requirements to support cross-sector data exchange

= Business level: roles, governance, regulation, ... Research I,z"\ Industry
I',
« Function level: functional processes for data exchange
unctio .e <. 1 P _ & Standards
« |nformation level: data models, ontologies, ...

. ﬂr
Trialog
domOS final event - Data standards to support the integration of buildings into gri



[ Data management ] | Customer engagement] [ Business models ] [Regulation ]

EU R&I: from data sharing
to data spaces 2016 39 1458

Launch date N° of participating organisations

N° of projects Accumulated EU funding Time frame of the calls
I\ bridge— 98 155  €1.23bn  2014-2023
§ .. HORIZON 2020 SINCE 2016
loT LSPs clust
oo by E 1T CEEDS cluster
caoy \.}‘" IPENDES Iﬂtﬂ@t - Smart Grid Task Force
- i : \ iance for
Data-related projects DATACELLAR o e @ e S inge 231122
P LATOO N \ N . Innovation LY Xy
EDDIE o BDV co0ion 229V
INTERCONNECT 4 , PRI
ENERSHARE INTERNATIONAL DATA - Q1| Q-X
OneNet SPACES ASSOCIATION
BD40OPEM OMEGA-X s Datad4Energy WG
SYNERGIES
ﬁ @ g
other domains DS other domains ESIGN st
PRINCIPLES ; =
FOR DATA
SPACES

DATA SPACES
SUPPORT CENTRE

v

2016 2019 2022 2023

2026 -
Trialog"

51 domOS final event - Data standards to support the integration of buildings into gri



BRIDGE Data Exchange Reference Architecture (DERA 3.0)

Main objective: support cross-sector data exchange

Local Federated

' ]
E ]

2 .
)

@
o
Business

i
1
I
I
1
I
I
® Non-personal data ' F ?
I
@ Security/Resilience :
1
2 User Acceptance [ I : || : é i
I
g Sovereignty |’ J I
=
0 -5 . ey faie | o
¥ Open-Source P-.% v, 5 Vﬁ g
S, Interoperability r'% — 5 2
)
8]3 Interoperability
Q.v - -
O Trust | Vﬂ =
m
&P Datavalue ?—9;] r% & S 3[-! £
(=]
é’@ Governance =
£
=
(=]
o
I . cegee .
e J ! g -\ bridge
I 8 §.=".. HoRrIZON 2020
1

Trialog‘"
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4 Negotiation N ( Planning Control h Billing )
F I exo ffe r FlaxOflar Acceplance Assignmant Emm.m; Incanti e
Prosumer .\ ? 7 ] ’ N
Utility Company . / i ._/ Tt
Receive Billing
FlexOffer technology \ U\ ) )

« FlexOffer is made of a common generic core and possible application-specific profiles.
Common representation of flexibility
Application protocol and data format
Trading and settlement, depending on the market

Flexibility activation (direct or via EMS) MIRABEL-/energy

TN

_ _ _ _TotalFlex®
=« FlexOffer has been or is being used by more than 15 projects DOX re\ER v GOFLEX
(F YGiET @ domOs
- FlexOffer User Group
« Qbjective: maintain FlexOffer specification and promote its use -
« 54 registered participants ‘
« Part of the FlexCommunity (as FG4) flex)

« OQpen source specifications

https://flex-community.eu/

Trialog‘"
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https://flex-community.eu/

Standardisation

Navigating through standards: Smart Energy Roadmap

1EC

L]

SyC Smart Energy

(Marketplace system
[Trmimsyslnm
Asset & Maint I it ¥=€=m - » s
[ Micro-Grids gi g I Im IE.
[Wealher Forecast & Observation system gé II I I.
‘ S HHAD
Y g 5 . 1l :
@ « | w o 2 @ g 5
El ) 3 —lE ﬂ =
g g | F o E @ %
: ‘ g 3 5 H &
g “ | 2 s ] g E
3 ? w 5 . =
2 g 1 = S 5
3 | s . 1
3 = = | = | - 2
2 5 B E 3 ; r
3 z ‘ ) a
g = |3 d | @ Z
3 2B w | E|F »
g 2 |a|le 2
g s S
g E |5 |B E
M w | @ E °
g s B8 (&
= 5|28 g
§ 1 g s
¢ 1215
& e
3 12
hN ¢
Gene- Customer
ration Transmission Distribution DER premises

1o3IBIA

uonels uonelado asludieug

pIld

$5900.1d

DBomain or
Function

Generation

Transmission

Systems

Generation management
system

ion automation

Blackout prevention -
WAMS Wide Area
Monitoring Protection and
control systems

EMS SCADA system

Table of Smart Energy systems

Brief introduction/comments

Generation management system Is the control centre for Bulk or Large renewable
generation plant

Even If there may be some specificities for each of these, the rest of the document
will mostly merge both into one system type.

Refer to Distribution

Real-time blackout prevention systems, usually based on measure coming from
phase measurement units

The Energy Management System (EMS) is the contral centre for the Transmission
Grid. Today customers require an open architecture 1o enable an easy [T integration
and a better support 1o avoid blackouts (& g, visualization of the grid status,
dynamic network stability analysis).

§inIECTR
63007:2017

497

Last
content
update

December
2022

https://syc-se.iec.ch/iec-63097-smart-energy-roadmap

Available standards

Coming standards

Mgopeng o prdr

54 domOS final event - Data standards to support the inte



https://syc-se.iec.ch/iec-63097-smart-energy-roadmap

Towards standards-based interoperable data exchanges

Complementary initiatives targeting the same final objective

sunspec
- EU R&l PoC & pilots f‘i openADR
V4 1 flex
Industry alliances . enitsod
= Standardisation v Industry adoption Ugﬁ P
D FLEXIBLEPOWER EEBUS
OC) ALLIANCE NETWORK \-../\/

Main achievements and future perspectives

« Cross-sector use-cases > cross-sector integrated systems

« Dta models and ontologies - standards enabling semantic interoperability

« DERA and data spaces - harmonized data exchange architecture and procedures
« | everage existing and future standards - smart energy roadmap

« Support industry adoption - user groups and feedback loops

domOS final event - Data standards to support the integration of buildings into gri
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Exploiting the flexibility of
buildings for electricity grid
services

Name of the event

8.2.2024

Matija Arh

domOS Technical Manager

INEA d.o.o.

This project has received funding from the European
Union’s Horizon 2020 research and innovation programme
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Industrial energy flexibility management

More info

°
INTELLIGENCE ENERGY AUTOMATION
Manufacturing intelligence & decision support, control, Increasing energy efficiency and managing your energy Increasing productivity performance, increasing and
visualization and forecasting costs maintaining reliability

8.2.2024 Boosting the Deployment of Smart Energy Services in Buildings




Flexibility of buildings

domOS
f&

What are flexibility providing loads?

0 o —0° Cat - ﬁ
lo| [@ Q = X
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Use of flexibility

What would you use flexibility for?

8.2.2024

Optimization of consumption according to
energy price

frequency control

voltage control

congestion management

Boosting the Deployment of Smart Energy Services in Buildings

domOS

v
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Connectivity

domOS

L] @ [ J
* domOS solution:

e o o
e Connecting existing loT devices
e Simple connection of any loT device
* Allows monitoring and controlling il

® ° @
& S ®

* The energy contribution of each device is
relatively low in aspect of the grid

e Cost of loT devices

8.2.2024 Boosting the Deployment of Smart Energy Services in Buildings




Aggregation

domOS

Monitoring + user settings = FlexOffer

FLEXIBILITY

<3 Prosumers

) Active
R R FlexOffers

“The grid” generates its own FlexOffer

Creation Time Prosumer Location Status

2024-01-26 08:15 EV polnilnice (postaja) EV polnilnice (postaja)

O ti mization a | Orith m to matCh 2024-01-26 08:15  Hranilnik 1 Hranilnik 1

p . g 2024-01-26 08:15 Proizvodni vir 1 Proizvodni vir 1

Com patl ble FIeXOffe r_S 2024-01-26 08:15 Hranilnik 2 Hranilnik 2
2024-01-26 08:15 Proizvodnja 1 Proizvodnja 1
2024-01-26 08:15 Poslovna stavba Poslovna stavba

2024-01-26 08:15 Skladisce 1 - hladilnica Skladisce 1 - hladilnica

e . 2024-01-26 08:15  Danfoss Kamnik

CO nt ro I | I n g d ev' Ce S b a Se d O n 2024-01-26 08:13  Transformator 1 Transformator 1
Optimization resu |tS (activation Of 2024-01-26 0%13  Proizvodnja 2 Tovarna 1
2024-01-26 08:13 Polnilnica - parkirisce Polnilnica - parkinisce

flexibility)

8.2.2024 Boosting the Deployment of Smart Energy Services in Buildings




Orchestrated control @

domOS

VPS Dashboard

206.5 | -593.1 17.6 | -17.8

During activation, the devices are monitored
VPS Capacty And after, the effects of flexibility are estimated

1000
< ower Monitor 0o
&
100 a
3 ] 4 515 - 4;
5.0
. 00
Power Monitor Absolute Scale
1000.0 5.0
= 3
-10.0
150 P [ 1‘—1 =% F=Y
tr e —
4 15-09:1 4;
2
u P t r W R P 200
06:45 07:16 07:47 08:18 08:49 09:20

W OperPwr WaccPwr MoperStatus Wl chrctConsAdapt MirealisedPwr
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Send us your questions!




Session 3:

Increasing energy efficiency through
smart services

BUILD UP

The European portal for energy efficiency and renewable energy in buildings
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Bu Ild I ng Intel l Igencel We've developed a software
empowering efficiency platiorm to empower

Self-Learning Predictive
Control is the first feature of
our platform

Reduce a building's energy
demand by 20 - 40%,
increase comfort

A" M Netatmo

Based on 5 years of research
at ETHZ and Empa, undergoing
certification by South Pole,
Collaborations with market
leaders

68




Offering Predictive
Control as a service

| Mne Learning + physical principles
N o The first product based on our technology
- . _ is already available: Self-Learning
7 Prediction + optimization Predictive Control

We connect smart thermostat hardware
to our cloud platform, read
measurements, predict the future and
send back optimized actuator inputs.

Equipment manufacturers profit from
seamless integration, empowering them

o to upgrade their product portfolios and
generate additional revenues.

Past valve - - = ]

i P _ .
temperatures, _- — e Valve openings
S N AT e

290 il .
e & Vviboo




Example Verwaltungsgebaude

Built 1960, facade renovated in 2008
Already low energy consumption: 65 kWh/m?2a

Connected to district heating = Dﬂﬂ

30% savings compared to analogue
valves

84% of occupants claim that their
comfort improved, or stayed the
same

CHF 5’625 energy cost savings per
year, at subscription costs of CHF 1800



- Example. School Mannedorf
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@ 27% savings in energy use
Installation and commission were done
in one day without downtime
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supports you

in all project
phases.

A free portfolio analysis. We help you
plan your renovations and together we
identify suitable buildings.

Selection, installation and commissioning
of the suitable hardware is handled
through partners and internal experts. f\

If needed

Connection of smart thermostats to the
viboo-cloud. The system learns the
behaviour of each room within 1-2 weeks.
Existin
K' thermos’?ots

can be

connected
The software and support packages directly.

make sure everything runs smoothly.
You watch your energy use goes down.

viboo



Your advantages

...\ Easy installation and
Danfoss Ally operation:

20-40% savings compared to

analogue valves, +10-15% additional 1. Install smart thermostats

savings to Smart Thermostats x as usual
Q . 2. Add onboarding@viboo.io
Improved comfort, especially when v as a user to the app

Away 17.0°C

room sensors are used
3. Set heating schedules and

set point temperatures via

Extended reporting, .g. reports of the thermostat app

achieved and future savings, and
mMaintenance suggestions

Ready for the future: New features such as
time-varying energy prices, and automatic
definition of heating schedules via

occupancy detection Costs: CHF 12 per thermostat and year




The platform

boosting -
ooo oono [
building . Ee B Y~
[ ] [ U k’ ooo
BFAA
eff|C|ency 2elo E 1710
- B0 E ~
We've only just started.
o _ Demand side Coordinated Smart home
Our Predictive Control as a Service management building control integration
platform (PCaas$) futureproofs the
industry as it integrates buildings SN— _—
into the energy market. el

Based on our research, we have a
pipeline of additional features
coming to market.

Future features of our PCaasS platform

viboo




viboo

Building intelligence,
empowering efficiency

-
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Viboo detects

Temperature (°C)
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The platform

boosting -
ooo oono [
building L | E e B D~
[ ] [ U k’ ooo
BFAA
eff|C|ency 2elo E 1710
- B0 E ~
We've only just started.
o _ Demand side Coordinated Smart home
Our Predictive Control as a Service management building control integration
platform (PCaas$) futureproofs the
industry as it integrates buildings SN— _—
into the energy market. el

Based on our research, we have a
pipeline of additional features
coming to market.

Future features of our PCaasS platform

viboo
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Save energy, CO, and costs:
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District Heating cloud setup

e DPreHEAT
e=s cloud

gateway

Meters Motor Valve

08.02.2024 Build-Up, february 8th 2024

domOS




Data brings so much more...

... than the legacy controller domOS

) PRE
HEAT

(@) Advanced model-based alarms

Model-based adaptive control,
using weather forecasts

Remote diagnostic and management

Maintenance and fault identification based %

— . .
‘ E’ﬁfQ Detailed analysis of performance upon instantaneous values of parameters

@ Integrated operation of building systems, also with local

. Basic static weather compensation @Z
energy production in building and/or community

08.02.2024 Build-Up, february 8th 2024




Documented savings — One building view
domOS

Dashboard Energioversigt i’
Energioversigt
Bygningsydeevne Hovedmale - BaselneForpresear - | 2022 .
Energiforbrug ® Baseline ® Energibesparelse ® Solens bidrag
©231.3 mw 273.8 mwh 15 %
Energi leveret til bygningen En beregnet graense som Den forelgbige akkumuleret besparelse Kommer snart
varmeforbruget skal vaere under for at af energi
opna energibesparelse
——
—
e —
2 —— ——
—
ﬁ [l T Februa arch \ a gust Septembe ct N
Energiforbrug sammenlignet med baseline F F ° ° °
Hovedmaler Varmt vand Varme
Afksling, sidste uge Afkling, sidste uge Afkoling, sidste uge
471 471 47.1
O 40,70 °C w O 43,60 °C w 0 38,80°C w0
a oo ) JERE L AR

Neogrid App v2.0-2296-g

08.02.2024 Build-Up, february 8th 2024




District Heating Solutions ®

With lowest possible flow temperatures domOS

* PreHEAT is a cloud based add-on for existing BMS- and ECL-
controllers

* PreHEAT cloud based control of heating based on building
module and weather forecast.

* Exploiting the building inertia, wind and solar exposure to plan the correct
flow temperature.

* Controlled in relation to indoor temperature sensors, to ensure comfort.

* Self-learning — sets and adjust itself after installation and adapts to the
seasons and time of the year.

* PreHEAT — Domestic Hot water control.
* Individuel legionella fuse.
* Adaptive demand-based control

* PreHEAT’s energy savings comes from:
* Lesser wasted heat from transmission in Cellars, heat shafts etc.
* Making better use of future solar exposure.
* Less consumption in apartments with inappropriate use of radiators.
* Correct amount of heat at the correct time

* PreHEAT — Obtained results on installations.
* Typical, 10-20% energy savings on the main energy meter.
* Approx. 5 degrees lower temperature on the district heating return.

08.02.2024 Build-Up, february 8th 2024




Services for District heating Setup

Control of mixing loop cemna o

* Hot water requires higher supply temp. (min.
55°C) than the building itself.

* Hot water is the only determinant.

* Historical data to predict consumption of hot
water.

* Decide on the lowest adequate supply temp.

Control of buildings

e Historical consumption predicts min. necessary
supply temperature.

* PID layer on top to ensure comfort.

Control of hot water
* Dishes requires 52°Cin the tap.

* Increase every 14 days to 60°C to disinfect the
pipes.

08.02.2024 Build-Up, february 8th 2024




Results from pilotstudies

domOS

= Fyrkildevej 86-90 - Supply temperature [°C] = Fyrkildeve]j 40-44 - Supply temperature [°C] FO r t h e CO n S u m e r

——— Fyrkildevej 86-90 - Heat demand [kW] —— Fyrkildevej 40-44 - Heat demand [kW]

30 20 * Decrease in energy consumption
* Lower tariff for DH
- 2 For the DH
h » 2 e Lowering the supply temperature
| * Decrease in energy demand
55 5 * Increase liftetime for service pipes
S o S e, * OPYimAL for green transition

08.02.2024 Build-Up, february 8th 2024




Potential in decreasing net-loss

Reducing the net-loss in the demonstration site
with 20% - when reducing the supply
temperature from 80°C to 60°C

For each degree it is possible to reduce the supply
temperature, the heat loss in the DH-grid is
reduced by 1,1%.

Extrapolating the results to the entire grid:

72/37 (current) 71/37 ey

Energysaving 0 MWh 3.237 MWh 6.475 MWh
CO2 emission - 356 ton 713 ton

08.02.2024 Build-Up, february 8th 2024




Smart production, smart grid and
smart buildings domOs

* Energy savings
e Remote meters
e Rental of DH units

Household
practices

e Remote controlled units

* Big data and Al Buildings
* Integrate consumers into the distribution system as part of
* Deliver comfort instead of "Hot water" energy

systems

Utilities
and service
provision

Building
system
design

e District heating is 100 % renewable and electrified -> lower
temperature

e Established seasonal storage tanks Differentiated prices

e Time shifted consumption _ by the hour

08.02.2024 Build-Up, february 8th 2024




Varme+ (rental of DH units) - posibilities

ST, o
0SS

» The consumer and the utility company is integrated. Aalborg Forsyning offers to own, operate and
maintain the district heating unit

« The consumer is offered a maintenance scheme for the buildings heating system (50% of the
heating systems has errors today)

» The benefit for the consumer is, that the utility company takes the investment, maintenance and
operation. The consumer avoids risks and trouble regarding to the unit

« The benefit for the utility company is a competetive product, benefits in including the consumers
heating installation in the district heating system as well as access to energy optimizations
* Including or allowing e.g Neogrid in Varme+,

o For the consumer this will result in energysavings and the possibilities to time shift the
consumption (might be extremely relevant i the energy price is hourly based).

o The DH utilities can subsidy/support the expenses based on reduction in net loss.

08.02.2024 Build-Up, february 8th 2024
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Yves STAUFFER, joined CSEM over 10 years ago. After a phd in microengineering
(from EPFL) he started working in the field of energy efficiency at building and
district level. In domOS he was in charge of the Energy efficient heat generation
and distribution.



domOS

Energy efficient heat generation and
distribution

Y. Stauffer, M. Boedli,
T. Gorecki, N. Koch




Closed loop energy efficiency service: what is thate

Objective:
. Standard central heater control
Reduce heating costs

Ensure comfort
95

—
=
=
=
—]

—_——

=)

A1
(

Smart Thermostatic Valve (STV)
Measure: temperatures & opening

= CSem



Neuchdtel demonstrator: what does it look like?¢

Compute 1 set-point per

Building with 4 floors Central gas boiler heating circuit
/ flats & 3 commercial areas 3 heating circuits The gas boiler adapfs its
production

~70 radiators

Smart thermostatic valve based control

"i-i-i




Neuchdtel demonstrator: key elements

Test site

: ((éj)) .

Gateway STV data

2021/01/14 18:11:23.715 e

Temperature.hc . actualSupplyTemperature 44.8
43

Closed-loop
Heat generation
algo

STV data

Heating-circuit
set-point




2021-2022: Analysis overview
domOS versus standard heating curve (HC) for 2021-2022 heating season

Temperature @ riser

Lower: -2°C (HCI]

to -5°C (HC3)
= Desired

=
n

HC supply temp [*C]
w w
o
[=]

Average Outdoor Temperature [°C]

-+ fit baseline
fit experiment

x baseline

@ experiment

Average valve position [36]

Valve opening

Higher: +5% (HC1)

to +20% (HC3)
= Expected

711 §1-12
s—1f
@311

6-02

012 gl2-02

1-02 .
3-01 ¢lUl

S&T01
&5-01 --«==fit baseline
y4-12 ’ fit experiment
% baseline
@ experiment

4303

A% ='20%

5 10 12
Average Outdoor Temperature [°C]

Thermal Energy to HC [kwhy/d]

412

201 Fo12
. lo12

Energy @riser

Equal for HC1/2
Lower: 13% (HC3)

= «not expectedy
as energy
should be the
same

-+ fit baseline
fit experiment
% baseline

W6-12 @ experiment

b2 0032202
24-02

:(.)%_020 é’gﬁ%’“ 4 7-02
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Average Outdoor Temperature [°C]



Conclusion

The service is functional:
Deployment is fast, valve change takes ~1 minute
The computed set-points per heating circuit (riser) are coherent = lower
The comfort is not impacted

= Patent pending

The lower temperature obtained aft riser level did not frace back to the
gas boiler, that was idenftified as highly over dimensioned thus not
operating as it should.

= CSem

99



Thank you for your attention


https://www.facebook.com/CSEMSA
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https://www.youtube.com/user/CSEMtechnologies

Podium discussion

Send us your questions!




Thank you!

domOS
Watch the Final Video of the project
on the domOS website!
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Thank you!

BUILD UP

The European portal for energy efficiency
and renewable energy in buildings
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The European portal for energy efficiency and renewable energy in buildings
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