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User-Story

As Centralkommunernes Transmissionsselskab
We wont to predict the true supply temperature 1236 hours in advance,
Such that we can ensure the best electrical eH:iciency as well as our
service olaliaaﬁon, at the lowest possible temperature



Why?
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Opportunity to use the best
heating mixture

goto;



goto;

Ensure 3 district heating,
by reducing the return temjperature



INn the end, creating a cheaper
district heating to end-users
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What is
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What is District Heating?

| unit Fuel = ¥4 Electrical energy and % Thermal Energy
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Overproduction - Wind Turbine

Alternate district heating sources



Waste Heat from Production
Facilities

Alternate district heating sources
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Waste Heat from Data Centres

Alternate district heating sources
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Basically anything that produce
waste heat

Alternate district heating sources






The Challenge
District Heating
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Heat can be produced from
different sources

goto;



goto;

Heat can be distributed from
different heat exchangers into the
network
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Centralkommunernes Transmissionsselskab

83% 0
I fossilfri varme ‘

l 12021 Varmeforsyningen sikres gennem et

m ’ * langt ledningsnet |
! med 4 boosterpumpestationer, '
) 14 spidslastanlaeg og )
Vileverde 31 varmevekslerstationer. WEaraymer

18.718 T] ' J 250.000

varmei 2021 boliger med fjernvarme

https://www.ctr.dk/vaerd-at-vide/om-ctr/
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entralkommunernes Transmissionsselskalb

Lastfordeling Fjernvarmesystemet Samspil med sektorer Om Varmelast EN

VISNING DATA VISES MED 90 MINUTTERS FORSINKELSE OG OPDATERES HVERT 5. MINUT

Ser du livedata pa en computer kan du klikke pa ikonerne for mere information om de enkelte anlaeg. Den stiplede linjes bevagelse indikerer, om

. OVERSIGT O HISTORISK DATA N
varmen aktuelt flyttes fra VEKS til CTR eller fra CTR til VEKS.

Produktion
Affaldsenergianlzeg y
Affaldsenergianlag 37 M)/s

4 Kraftvarmeanlaeg 482 M)/s
@ Kraftvarmeanlag Spidslast trapiller omj/s

Varmelostdk

Spidslast gas oM)/s
. . Spidslast olie om)/s
Transmissionsledning

Spidslast el 2 M/s
LS MERE OM BEREGNING AF CO2 e s2Mfs
DATA OPDATERET 9. MA) 2023

€02 - Udledning 10 Kg/GJ

* eksklusiv lokal produktion samt op

og afladning pa varmeakkumulatore

Lokal produktion

Varmepumper 17 Mj/s

Industriel overskudsvarme 11 M)/s
Biogas 3m)/s
Solvarme oM/s

Geotermi oMi/s

Varmeakkumulatorerne

Opladning: Varme
oplagres til senere brug

Afladning: Lagret varme
bruges i nettet




Natural hydraulic limitations
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It Is not an option, to produce
insufficient heat

goto;



goto;

Some customers reguire a certain
supply temperature



goto;

Danish weather can provide you
with sunshine and +15 degrees
today



..and snow and -2 degrees
tomorrow
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The Challenge
Machine L_Aazzr'rﬂw1€3
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Predict Optimal Supply Temperature

Data + ML Algorithm = ML Model
Reinforcement Unsupervised Supervised
Robot navigation Anomaly Detection Regression
Game Al Clustering Classification
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Predict Optimal Supply Temperature

Data + ML Algorithm = ML Model
Reinforcement Unsupervised
Robot navigation Anomaly Detection Regression
Game Al Clustering Classification



We train a Machine Learning
algorithm on Historical Data
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What we are looking for, must be
represented in our dataset



goto;

District Heating will rather deliver
too high temperature, than risk
having a too low temperature



What is Optimal?
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The Solution
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2 years of data

Pressure

Supply Temperature

Flow

Temperature (outside)
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he data quality was high
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Domain Experts in CTR, was able to
orovide crucial knowledge, for us
to reduce the dataset significantly,
and identify optimal supply
temperature
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Machine Learning Model #1
Predicting Optimal Supply Temperature

uro
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Experts from CTR were able to
Validate weather the model’s
predictions were optimal or not
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On average in a 14-day test-period,
the model was able to optimize the
supply temperature with 5.4
degrees



Machine Learning Model #2
Predicting hydraulic limitations
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Lowered Temperature

Hydr'aulic L Imitation

Times+amp
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Attention
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As Centrakommunernes Transmissionsselskab,

Such that we can ensure the best electrical ef—?iciency as well as our
, at the
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Right data != Big data
Representative data



Machine Learning Flywheel

4.
Feedback

1.
Data

3.
Prediction

ML Model
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DEVA

Day ~5
Day ~9

Day ~10

Day ~26

Day ~30

Kick off meeting

Knowledge sharing

Data journey

Readiness assessment
Start

1- 3 Checkins

Readiness assessment
Delivered

Wrap up meeting
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Key For project success



Al/ML
experts

What is

ML?

What is
valuable for
the company

Magic happens
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Domain
experts



DA Kick off meeting g()t()'
J

Day ~5 Knowledge sharing
Day ~9 Data journey
Day ~10 Readiness assessment
Start
®
() 1- 3 Checkins - Need domain experts input
while working with data
®

Readiness assessment

2 e Delivered

. neut Lot
Day ~30 Wrap up meeting p



Review
Retrospective
Planning

Learn

Sprint

Develop

Test

goto;



goto;

Don't forget to
vote for this session
in the GOTO Guide app
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