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Point of departure

1. Energy use for heating in buildings

80% of final energy consumption in the residential sector is used for space heating and water heating and global energy needs for space
cooling are set to triple by 2050.

2. DHC systems are the most sustainable way to heat up buildings.
Share of building stock connected to DHC in Denmark 65%, Sweden 45%, Russia about 40% and China 15%.

3. Buildings' role in transition towards fossil-free society.
Buildings are capable of offering flexibility to the power grid by smart control of their demands. Yet, the connection point between
building and utility, the impact of individual building and thereby the operational challenges of DHC systems differ from the power grids.

4. Final users/customers engagement

OECD or EU and emphasize that engagement of occupants, customers, users must be parallel to technology development to achieve the
decarbonisation milestones

5. Roll-out of smart heat meters and new source of knowledge about end-users (buildings) (NEW!)
URBANIZATION AND MIGRATION

Figure 3: Household energy consumption by end-use in the EU
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Annex84% scope & timeframe

Demand Management of Buildings in Thermal Networks

AIM; Provide a comprehensive knowledge and tools for successful activation of the
demand management of buildings in tharmal netwarks

C. Methods and
tools

A. Collaboration
models

B. Technology at

building level

AIM: Evaluate and providedesign

AIM: Provide knowledge on AIM: Develop methods and toals

partnersfactors involved in the
energy chaln and on collabsoration

demand response activation

modelsfinstruments for successful

solutions for new and existing building
heating and cocling substations and
installations for successful demand
response activation

to utilize the smart meter data for
real-time data modelling and
idantification of dynamic building
characterstics

D. Case studies

AIM: Prowide knowledge from and dive adaptation and visualization of Annex results through case studies

1. workshop 2. preparation 2. meeting 4 m_eeting 6. meeting
Online Online Kassel, DE Torino, IT Graz, AT
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Participants

Ca 20+ participants

Academic participants with close
collaboration with DHC utilities

EU domination
DH systems domination
Collaboration with DHC TCP via common

workshops and meetings
(Aalborg'22, Berlin'23)
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Annex84 results
STA collaboration models

Do the end-users remember to activate DR?
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Field study

» Smart Energi | Hlemmet (SEIH) project conducted in
southern Denmarkin the years 2012-2015

* 72 single-family houses, privately owned and in full
time occupation

+ DSM strategy: night set-back
* DSM objective: energy savings for end-users

* DSM caontrol: indirect/implicit participation of end-
users via SEIH homepage

* Passive House system to control the valve at the
supply of heat from the DH network + temperature
sensor in the living space

Table 1. Characteristics of the 72 houses participating in the DR events,

Typalogy Sume of household Area [or] Construction year
[persea]
Detached howse a7 1 L3 =9 3 <198 33
Tann howse 15 1 il 91120 13 195161 &
Row luse T 3 16 131-150 19 1962-T3 28
Farm howse 2 i £ 151-180 19 197485 3
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Annex84 results
STA collaboration models

Survey on DR among DHC professionals

* 17 questions onthe status on DR
knowledge level / motivation forDR
application /applied solutions

* Survey available in ENG, DK, FR, DE, IT, SP

* Already 60 responses in all languages

e Euroheat & Power involved

https://www.euroheat.org/resource/iea-ebc-annex-84-survey.html

About EHP Policy Media Centre DHC+ Platform Knowledge Hub Certification

EUROHEAT

G @

You are here: Eurcheat & Power Knowledge Hub Resource Library Search A survey on the application of Demand Response among DH utilities

EHP/DHC+ newsletter 10 May 2023

A survey on the application of Demand
Response among DH utilities

Take part in the IEA EBC Annex 84 survey on "Demand Side Management status in District Heating/Cooling systems"!

The well-known and applied concept of demand side management (DSM) in the electricity system is one of the solutions that adapted to the demand side can foster
the decarbonisation process and future operation of the DHC systems. The development of DHC systems actively applying the DSM requires the involvement of

decision-makers and stakeholders. Therefore, the stakeholder’s perception and opinion on DSM is asked during this survey.

In this survey, DSM is understood as the modification of user demand in order to meet some requirements or reach specific goals in the DHC system. Demand Side

Management and Demand Response are understood as similar concepts.

This questionnaire is anonymous, and your answers will only be used for research purposes. The deadline to fill it in is 30 June 2023.

Language of the survey Link QR Code

https://www.survey-xact.dk/LinkCollector?key=8GYJLW4FUICP

English



https://www.euroheat.org/resource/iea-ebc-annex-84-survey.html

Annex84 results
STB hardware

A comprehensive, in-depth overview of building stocks
connected to DHC networks

3 layers of detail:

1. Country comparison of building stocks and share connected to DHC
systems from country to country

2. National-level breakdown of building stock connected to DHC

3. Case studies on buildings connected to select DHC systems in given
regions (additional data analysis on building load profiles etc)

Residential Building stock connected to DH Systems -
Denmark

AEE INTEC

Connection Rates of Residential Buildings to DHN  Absolute number of residentialbuildings connected to DHN

Denmark Building Stock Connactian Rates by Number
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N * Multi-family homest (including appartment blocks) have the highest connection rate in the residential
sector — approx. 80% accross all construction years.
v, » Largest number of residential buildings connected to DH are SFH (detached) constructed between
<o 1960 and 1980
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Subtask B — Work items

AEE INTEC

I Storage,
Building suppl;?&
Classification — SR
Distribution
Evaluation & - Work item B.2
Summary-—
Monitoring Work item .
B.5 Substation —
& Control - : Work item B.3
Work item B.4 )
Number of Buildings Connected Heated Area Connected
Country Construction Year Usage* Connection rate Construction Usage* Average Source(s)
to DH networks Year Specific Heat
Demands
Denmark X X X X X X Statistics Denmark
Germany X / X X / Ariadne Report,
Bundesministerium
fidr Bildung und
Forschung
Sweden X / X X / TABULA Database
Austria X / / X / X TABULA Database
Czechia X / X Czech Statistical
Office, Public
Database
Slovenia X / X /
Norway X / X / Statistics Norway
Bosnia & X / X X / TABULA Database
Herzegovena

X — complete data collected

/ - partial/insufficient data collected (e.g. non-residential buildings missing)

Energy in Buildings and
Communities Programme




Subtask B — Work items

Annex84 results Classifaton -

Work item B. 1 - Work item B.2

Evaluation &
Summary-—
Work item
B.5

STB hardware

Monitoring
& Control —
Work item B.4

Substation —
Work item B.3

Report on DHC substations and.....
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Table of content

Part 1: 5
Activity 1: Collection of information on the currently most often used DHC substations mL‘Lm I
(state-of-the-practice) e :
Activity 2: Definition of flexibility readiness status with differentiation between building T ot o e s
typologies, DHC network characteristics and climate zones °”"‘*“"“"’1:'n:”f‘.;
Part 2: = h— :
Activity 3: Smart DHC substations 1t Sty e .
Activity 4: Integration of substations with new/smart components of DHC 2152 s i et
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Annex84 results
STB software

Co-clustering of end-customers in DHC systems
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Columns represent the temporal clusters
Rows are the respective building
-energy use clusters
Expected seasonal variation
* Decrease in energy with warmer external temperatures
Peaks get less pronounced in the summer period
* Moreirregular patters(holidays)
e [Decreasein DHW use with warmer temperatures
E5 + E6 have a different shape from E1-E4

Data

©® Two years of hourly energy use data from
4500 single family houses

© Building characteristics
© BBR: General statistical information - e.g. building area

© EPC: detailed information - e.g. window area and characteristics

©® Socio-economic information

0 38 different variables: e.g. income, number of adults & children
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Annex84 results
STD Case studies

Practical Implementation of DSM-Measure by Project status

No Implementation ~
In Progress

In Preparation
Complete

0% 10% 20% 30%  40% 50%  ©60% 70% 80% 90% 100%

Case Study Scope

New Buildings and Network

Existing and New Buildings and Network

m Completed
m In Progress

Existing Buildings and Network
|
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Lab case

Operation of DSM Measure

H/C as service and Tariff structure
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H/C as service -
I
I
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Collective measure to save energy and
improve grid temperatures permanently
Tariff structure measures to activate
demand response

H/C as service: grid operator uses control
strategies

Communication from customer is the
dominant strategy|to activate demand
response
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