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We facilitate energy system research and testing. Access customizable labs and
real-world energy data. We support technology development, testing, training and
validation that contribute to the development of a reliable, cost efficient and
sustainable energy system

VELTEK Arsdag
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Welcome to PowerLabDK

2026-08-26

Presentation:

Introduction to DTU

Introduction to PowerLabDK

Introduction to SYSLAB, Example of use

Motivation for building a Sector coupled energy System research facility
Extension to a DH distribution system, Example of use

Common ideas, hope for future collaboration
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DTU PowerLabDK

>20 Years in the industry

— Sales and construction, switchboards and industrial
control

— Development HVAC control and systems
— Automation and Control: production, waterworks...

— Construction and commissioning Combined Heat and
Power plants

Per Munch Jakobsen 15 years at DTU
Head of Laboratories — Senior Engineer
pmja@dtu.dk — Group Leader

— Head of Laboratories

DK

Po/\er

www. Powerlab.dk

Tildelt DTU Arbejdsmiljgpris 2026
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FOCUS AREAS

1. Sustainable technological transition
2.. European leadership in critical technologies

3. . Educating Europe’s most competent engineers

STRATEGY 2026-2031 4. From knowledge to business

FO R TH E B E N E F IT 5. Scientific leadership and democratic responsibility
OF SOCIETY 5
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Rankings*®

2020028 DTU, PowerLabDK Per Munch Jakobsen

Nordic
region**

EngiRank
EU Ranking

Leiden Ranking Citation Impact Indicator
(top 10% publications)
All sciences

Leiden Ranking
Collaborative Publications with Industry
Indicator

QS World University Rankings

THE World University Rankings

1]
B
25|20
5] 4w
8 01

* As per 10 April 2025
** The Nordic region consists of Denmark, Sweden, Norway, Finland, and Iceland
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Stimulates
individual

and collaborative
learning

Lf

Teachmg ‘méthods
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= Blue Dot-Projects

Students work
across semesters,
curricula, and
study programmes
on extra-curricular
sustainable
projects that will
benefit society

Research facility for future sector coupled energy systems
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A new organization to meet the
new energy reality

1 March 2022 DTU Wind Energy merged
with Centre for Electric Power and
Energy (CEE) and became Department
of Wind and Energy Systems

Wind Energy
Materials and
Components

2026-05-12

Wind Turbine
Designs

DTU, PowerLabDK Per Munch Jakobsen

From three to four divisions e

20 sections under 4 divisions will enable:

A common strategic programme
Cross-sections synergies
Stakeholder focus

Power and
Energy
Systems

Wind Energy
Systems

Research facility for future sector coupled energy systems
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Boards & Committees .........

Depariment Coordinators
Education - joachim Halbal

e _.-I'l.
Bt Hjule
Tees1 Cmirg Manager - Allan

rincreation

tanaarch-based Adw
Mational Test Cendr ichrial

Management

Morten
Jeppesen

Management Group
* H of Depar tment
RN Iratiarn

Divisiorm

Management Forum
Manapement Croun
Head of Sections

DTEC
DTU-Tot 1BTRIES
Centre of Excellence

Kathering Difkes

\Wind Energy

Materials &

Components
(WML

Ignacio Marti

Wind Turbine Wind Energy
Design Systems
[WTD) (WES)

Kenneth Thomsen Cathy Suo

Power and Energy

Syst
[PES)

Jacoh Bstergaard

i of & Trasiar
Saren Knudsen

Mechanical
Design. Materials,
& Additive
Manufacturing
(MDM)

Composites
Analysis and

Compasites
Manufacturing

--” Guao Bent F. Sarensen Anthony Fratsse

Structural Design
and Testing
(50T)

Kim Branmer

Integrity and Analy
Loads Assessment [EMA)

Athanasios Kolios

Energy Markets
and Analytics

Struc tural
[5IL)

|alal Kazempoisr

Power Systems

': PWR :'

Chatzivasileiadis

Power-to-X and Distributed
Storage Energy Systems

(PTX (L

|:|1.I'E'=.Ill'l Trazhalt Henrik Bindner

E-mobility
and Prosumer
Integration
(EMP)

Mattla Marinelli

Aerg- and Fluid Response, Aero-
Dynamics elasticity, Control Design
[AFD) and Hydrodynamics (ARD)

)

R

Jens Nerkar Serensen Henrik Bredmose

DTU, PowerLabDK Per Munch Jakobsen

Airfoil and Rotor

Christian Bak

Testing and
Calibration
{TALC)

Paula Gomez Arranz

Measurement
Systems and
Methods
[MEM)

Resource
Assessment and
Meteorology
(RAM)

Michael Courtney Jake Badger

Meteorology and
Remaote Sensing
{MES)

|akab Mann

System Renewable Plants
Engineering and in Energy Systems
Dptimiz (RES)

PFierre-Elouan
Réthoré

Gregor Glebel

rch facility f

Society, Market
and Palicy
5MF)

Lena Kitzing

re sector coupled en

PowerLabDK
{PLK)

Frida Frost



- dal \
. N

o
>

TS e L

/

-.-?? 1

3 Po/ /er abs

Bornholm Smart Energy
Community

Control Center Lab
Converter & Drives Lab
Electric Vehicle Lab
Electric Lab

Energy System Simulation
Lab

Power Flex Houses

Power Student Lab

High Power Lab

High Voltage Lab

SYSLAB (Energy System |

Integration Lab) |
B vV ‘

: o
Y NN

P—
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Department of Wind and Energy Systems

PowerlLab

Power and energy research

A world-class experimental
platform for research and
technology development of
sustainable electric power
and energy solutions.

The PowerLab consists of 5,000 m2
research infrastructure including a
full-scale experimental control
centre, Europe’s most powerful
university real-time simulator,
advanced hardware-in-loop testing,
large-scale energy system
integration facility, computing
facilities, real-time living labs data
hub, and the Bornholm full-scale
100% renewable energy island w.
40,000 inhabitants.

-


https://youtu.be/OUlKG5DZ4ZA
http://www.powerlab.dk/
http://www.powerlab.dk/

A New Energ Reality

Global development trends
I PRI TV - L

Adoption of new

technologies New Energy Reality
A

Electrification ’ % Intelligent
grids

o _/Z Markets &
Digitalization a\ Eﬂexibility

Consumer- ga@ > Energy
centric " ‘ exchange
Wind larger 74 3\ i Electricity

g ) e &smarter‘\:\ storage
Electrification (mobility etc.)

H, & PtX for hard-to-abate sectors DlsmbUted'J‘S';' 'ﬁﬁ ﬁffﬂifﬁgs
Massive RE-based power system
Sector coupling and flexibility -
Digitalization

2022

2026-05-12 DTU, PowerLabDK Per Munch Jakobsen
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Division for Power and Energy Systems
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TRAINING, (% < II“
EDUCATION ¥~

RESEAR Po/VerLabX

new learning methogls
competences
technology

among Students

solutions
value creation
knowledge sharing
collaboration
innovation

business life
technology
export jobs

st

Po/NerLabi

SOCIETY/
INDUSTRY
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“PowerlLabDK Steering Committee

I gp— Jorgen S. Christensen
7 rewER-« CTO, Danish Energy Association

_ Charlotte Sendergren
Wl Head of Department, Energy Planning, HOFOR
HOFORass

Peter Weinreich-Jensen
gggFgéCEO, Siemens Energy
Claus Madsen

@Hitachi Energy CEO, ABB A/S

Torben Glar Nielsen
ENERGINLETExecutive Vice President, Energinet.dk

Troels Stybe Sgrensen

Director, Chief Specialist Electrical Engineering,
OrStedﬁrsted

TRE FOR Charles Nielsen
CTO, TREFOR

Anders Jensen
NI XY EVP & CTO, NKT A/S

2026-05-12 DTU, PowerLabDK Per Munch Jakobsen

Representatives from partners:

01U

A an.d
—ap

Jacob @stergaard

Professor, Head of Division for Power and
Energy Systems,

DTU Wind and Energy Systems

Morten Jeppesen

Head of Department,
DTU Wind and Energy Systems

BORNHOLMS
"I ENERGIS FORSYNING

Claus M. Andersen

Managing Director,
Bornholms Energi & Forsyning

Po/erLabs

Frida Frost
Head of innovation
Head of PowerLabDK

Research facility fi
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PowerLabDK, Safety in a dynamic Laboratory

Challenges for health and safety in PowerLab:

-----------

W11 der |y
"
B!’l 3 fihi

B
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BESS Grid Code compliance test

« BESS Grid code compliance test (Energinet TF 3.3.1)

fPower Amplifier\ ( BESS \

Power Analyser

~J YL YYYLL
!
i
LCL-
Filter Danfoss Xolta
VACON Battery
Inverter
EMS
CompactRIO S
= Cloud
0 BESS Control
! a8 Cloud
A
PC —»p Control
.4_
| " h ——» Measure
| o < —  Power
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Sector coupling - a strategy for DTU

Sector coupling model

Vindenergi Solenergi Biomasse Fossiit brandstof Atomkraft/

(udfases) Vandkraft
XE baas Oistiee. DGC 00 /.

| _‘O‘
I AA .
4 ‘ '
S DTU Sektorudviklingsrapport

Smarte Energisystemer
er vejen frem

o
]
=
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Energy Sources

Energi-
kilder

Flydende
braendstof

"

Termisk

Energy System energi

Industriel proces, inkl. Vandbehandling
landbrug og datacentre og -distribution

Transport Bygninger

Energy Services

Services
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Design and validate a smart energy system

* If you develop Wind turbines, you need a windturbine

2026-05-12 DTU, PowerLabDK Per Munch Jakobsen esearch facility for future sector coupled energy systems 24
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Design and validate a smart energy system

* If you develop energy systems, you need SYSLAB

Advanced ICT infratryuture

*

Ir
P
@

g 4 <
‘ ‘ * X

™ Substation 716

"@@d«m =

.- 3 ‘_—g'n 4,,.‘.;.'
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Design and validate a smart energy system

* If you develop energysystems, you need SYSLAB

2026-05-12 DTU, PowerLabDK Per Munch Jakobsen Research facility for future sector coupled energy systems



DTU |
= Energy System Integration Lab — Pov '/el‘ =
SYSLAB facilities
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Example of use

Energy System Integration Lab - SYSLAB Poy '/er

2035m
Vanadium
117-2.1 °aew 319-3.A 716-1.2 319-3.B 715-2.2 319-3.C 319-2.2
:425m B2: 250m Bl: 250m AZ:25m
117-4.1 0.4/10kV 10/0.4kV
@ 40m 20m C1: 650m E2: 425m PV 319
Mobile load 4
Grid (43kW) gt
117-4
20m C2: 650m Al: 25m Diesel genset
(48kW) B2B converter
125kvA
D load
117-2.2 Wi 319-2.1 VY (eatm
: ;v =« Rural district supply grid
i E T 1 ? .. SR e i § Gley .
L] = ud; .-.-c---.----- ssesne i, Testing tap change transformer control
:.: i i} LL N )
L] |
- i SYSLAB “yq—i=
[oe = i — :'\.:: ::.._
w 5 i |““—
e SElTIY T
-4 o i
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Energy System Integration Lab - SYSLAB Poy '/er

Example of use

Vanadium
117-2.1 e 319-3.A 716-1.2 715-2.1 P78
E1l: 250m
117-4.1 0.4/10kV 10/0.4kV
@_@ 20m Cl: 650m E2: 425m
Mobile load 4
Gr.d .
117-4 -
20m €2: 650m AL 25m Diesel genset
(48kW)
117-2.2 e i
PV 319
. . . 319-3.C

g BB 5., 0001 iin Urban district supply grid 1giow
',;u..lu-l 5 il §l tvv:;!:: | i
1 B | : i
LRt WS 6 0 6 o0 g _._d_'-_-._.-.-m.,-_.-:.p_. - Test|ng tap cha nge B2: 250m B1: 250m

o : g
gy e L E 4~ transformer control ‘
B - @-ﬁ»“: R T SYSLAB g
S ." - 1 Brokerwverice C—Co—s 1T . 715_2.1

. ) T ';_ '1’ “'T _ ;_ P 3 B2B converter
s = . o ; 125kVA

o f
el
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DTU, PowerLabDK Per Munch Jakobsen

Research facility for future sector coupled energy systems

DK



=
=
—

= Energy System Integration Lab - SYSLAB ovver ~
Vanadium
117-2.1 Panew 319-3.A 716-1.2 715-2.1 7S
E1: 250m
117-4.1 0.4/10kV 10/0.4kV
Egggi 40m @_@ 20m C1: 650m E2: 425m
Grid Mo
117-4 N 25319—2.1
20m C2: 650m oo Diesel genset
(48KW)
117-2.2 "y V e
y L1y S8 ... i, .. Flexible supply grid |
e Lo EgEEE-é:gavv:Ee:: e Aircon
e e R e s s sasieneadl oo Testi t h e it
:=: : =t - = et el ] l.l T u_: ‘ !: o .=: ::I# eS Ing ap C ang (10kW) 319_3 C
Ul - 4+~ transformer control
o= .i. Eli‘:ﬁu - ; B2: 250m B1: 250m
l-::l EEE .!- n'_' : WindG?ll?bine —
= LIS &S (11kW)
- ..... .- i 715-2.1 B2B converter

1 T : 125kVA

I;:_-.:.:.i f o :
.' I c! [ e
[]

[

i

sieesbessssassWCTghasssss e
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Energy System Integration Lab - SYSLAB Pov '/er o

Sector coupled energy system research facility

Our challenge:
1. Build and demonstrate a Flexible Heating system
2. Extend with at transmission and distribution system

Why do it?
Motivation:

— District heating is a large part of Danish energy sector and industrial activities
» Danfoss, Flowcon, Logstor, Grundfos, Kamstrup...

— Electric energy sector has changed a lot. Energy ressources are distributed and controlled
» Learnings can be transferred between sectors

— Energy sectors are decoupled, - huge potential in integration:
« Common control system or interfaces
* Flexibility
» Heating systems as energy storage
« Taxation system

2026-05-12 DTU, PowerLabDK Per Munch Jakobsen Research facility for future sector coupled energy systems
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Energy System Integration Lab - SYSLAB PoyY -/er 2
The needs we address

i

SYSLAB - All electric DER!
Our challenge:
1. Build and demonstrate a Flexible Heating system
2. Extend with at transmission and distribution system

Why do it?

The needs we address:

— Better models, simulations and ways to do verification tests

— Full control over DER and system setup,

— Well known measurements, with high resolution and low timescale
— Do experiments with behind the meter systems

— No responsibility for customers regarding quality of supply

2026-05-12 DTU, PowerLabDK Per Munch Jakobsen Research facility for future sector coupled energy systems



Energy System Integration Lab — SYSLAB PO” M«
Future Sector Coupled energy system |

a

Advanced ICT Infratruture

Substation 319
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Energy System Integration Lab - SYSLAB PoyY -/er o
The needs we address

Develop new District heating/cooling
systems

2 bar . 10 bar — 25°C

Example: 333 i ss el 2bar < 10pat o . VS
ol | Heat pump 2
Double-loop network -

.

Decentralized

Prosumers heat sources
(Return/Supply)
Y Y
— '
o5 '
e HOUSE F— £ E
- |
Space g 2 A
Heating Street Supply Street Return = O )
(W s —0— n

F

Micro Tank =
Groundwater cooling

DHW

25°C

100°C i | BN 5
' ™
» stroet plpes Heat consumers
50°C 55°C _l 4s°c
1 »
-

v
L

t system with heat pump

Heat consumers

|.22%¢] L Low-temperature TEEESS——
| 15°C] 10°c P — excess heat PN )

(Return/Return)

Space
Cooling

D
A4

Figure 1. General schematics for the double loop concept.

Research facility for future sector coupled energy systems
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Energy System Integration Lab - SYSLAB

Example of use

Energy 193 (2020) 116729

Contents lists available at ScienceDirect

Energy

journal homepage: www.elsevier.com/locate/energy

Experimental evaluation of an integrated demand response program
using electric heat boosters to provide multi-system services

Hanmin Cai, Andreas Thingvad, Shi You', Mattia Marinelli

Department of Electrical Engineering, Technical University of Denmark, 2800, Kgs. Lyngby, Denmark

V...

Raspberry Pi

\
3

w— Measurements/control
Electricity meter
Heat Energy Meter

= Communication Gateway

2026-05-12
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Eksperimenter som driver for markedsudvikling

1. Vaekst kommer fra laering —

N o a & WD

ikke fra store strategier
Hypoteser — test — data — beslutning

Data slar mavefornemmelser e
BUSINESS
FORUM

Mange sma forbedringer — stor effekt
Anssi Rantanen - Why Experimentation is the Future of Growth

Eksperimenter reducerer risiko Anssi Rantanen is the winner of Nordic Business Forum's 2079

Bedre produkter/systemer gennem indsigt Speaker Contest

Hurtigere innovation

2026-05-12 DTU, PowerLabDK Per Munch Jakobsen Research facility for future sector coupled energy systems
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3.a.1 NEST in a nutshell
A

= Connects all major Energy Transition Labs in Denmark into one
facility through high-speed optical data connections

» Enables experiments to couple geographically distributed
components via a virtual/physical link (small-scale to full-scale)

= Mixes and matches capabilities of the different labs — eliminating
existing gaps on all TRL levels

» Facilitates access to all labs through a joint secretariat and pricing
model, monitors research projects

DTU PowerLabDK | ((‘ eV

NEST digital infrastructure
I [ LR N T S Pl S [ P S

DTU HPP AALEORG UMIVERSITET ﬁARHUSUNIVERSlTET
AU Campus Viborg | DeiC fiber
AAU p2x connection L&E‘,‘.’é’ﬁ.’é?é‘:’éemer
LABS
AAU Microgrid
DTU Osterild | |
$. O ) LORC Total budget:
0—0 - noeme 3 GreenLab Skive 113 million DKT.

002028 DTU, PowerLabDK Per Munch Jakobsen Research facility for future sector coupled energy systems
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Platform for synergy and collaboration

Examples of use:

NKT superlink typetest (Commercial test)

Open Arc, High power short circuit prototypetest (Commercial test)
BESS grid code compliance test (Research + Commercial test)
Ormazabal, tap change transformer control test (Commercial test)
Metro Therm, electric heater, DS428 test (research project)

U N

PoNe abi
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