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Swedish Energy System
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Swedish Electricity Supply
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https://www.svk.se/en/national-grid/map-of-the-national-grid/, 
https://www.vattenfall.se/elavtal/elpriser/rorligt-elpris/prishistorik/ 2025-03-26
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Solar PV in Sweden
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IEA PVPS- Solar PV in Sweden

https://www.google.com/url?sa=i&url=https%3A%2F%2Fiea-pvps.org%2Fwp-content%2Fuploads%2F2022%2F10%2FNational-Survey-Report-of-PV-Power-Applications-in-Sweden-2021.pdf&psig=AOvVaw0uHGqx6DE0KQB2VXDkx7c0&ust=1742921738243000&source=images&cd=vfe&opi=89978449&ved=0CBQQjRxqFwoTCIinssqXo4wDFQAAAAAdAAAAABAE


Flexible Sector Coupling (FSC)?
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Sector Coupling Flexible Sector Coupling
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Renewable Electricity
Supply Flexibility with 
Thermal Energy Storage (TES)
An FSC Case Study →
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HYSTORE: Hybrid services from advanced thermal 
energy storage systems

7

HYSTORE project web
HYSTORE @EGI-KTH
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https://www.hystore-project.eu/
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Overall Concept of HYSTORE
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PCM: Phase Change Materials
TCM: Thermochemical heat storage materials
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Material, Component and System-scale PCM-TES Design, 
Operation and Optimization with Heat Pumps 
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PCM Heating Solution (Stockholm) 
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https://www.liveinlab.kth.se/start-1.1064463 

Stockholm

KTH Live-in-Lab 
Testbed KTH

https://www.liveinlab.kth.se/start-1.1064463


“PCM Heating” Solution @KTH in a Nutshell
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The design, construction & operational and control optimization of a 
“Combined System of LHTES and Heat Pump (PCM Heating Solution)”, 

aiming for:

- Optimal material selection (for minimal supercooling & hysteresis analyzed in a bench-
scale LHTES unit, considering different PCMs including bio-based)

- Optimal LHTES+ HEX component analysis, design & construction, followed by the 
integration with a suitable HP, for pilot-scale

- Optimized control and operational strategies of the combined LHTES+HP system (i.e., 
the PCM Heating Solution) to cater to a real heating application in KTH Live-in-Lab 
(demo site)

- Optimized building (energy) system management and control with the PCM Heating 
solution

- Optimal techno-economic performance analysis for heating application (with peak 
shaving, load shifting & flexible sector coupling) at Nordic climate conditions

LHTES: Latent Heat Thermal Energy Storage (i.e., a TES using phase change materials (PCMs))
HP: heat pump, HEX: Heat Exchanger

EGI

EGI+ 
ABE

This project has received funding from the European Union Horizon 
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“PCM Heating” Solution @KTH…

12

LEFT: The pilot-scale LHTES system at KTH that will be further 
developed and designed, and RIGHT: conceptual designs of this 
developed LHTES for combined operation with HPs (Air-source 
and Ground-source) → PCM Heating Solution 

Pilot-scale LHTES to be further designed & 
optimized for combined operation with a HP

KTH Live-in-Lab

The demo site: 
where PCM 

Heating Solution 
will be run for 

optimized 
operation &control

BMS, Internet of Things (IoT) & 
Techno-economic
optimization 

Bench-scale LHTES 
material testing)

LHTES with a shell-and-tube HEX 
for supercooling & hysteresis 

analysis

LHTES 
HEX

Improved design of 
LHTES+ HEX 

(submerged: HEX in 
PCM or encapsulated 

PCM in HTF  

This project has received funding from the European Union Horizon Europe 
Programme under grant agreement N. 101096789 (HYSTORE).
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https://www.avnet.com/wps/portal/ebv/products/product-highlights/memories-for-embedded-systems/battery-management-system/
https://www.shutterstock.com/image-vector/cloud-iot-icon-wifi-sign-internet-1822313777
https://dir.indiamart.com/gurgaon/techno-economic-feasibility-studies.html


Work packages 
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Project Deliverables @KTH
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Project Deliverables @KTH…
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Project Deliverables @KTH…
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STO: Specific technical objectives

Building Energy 
Management

LHTES+HP 
operation in 

KTH LiL

Peak shaving & 
Load shifting Local Energy 

Community 
(LECs)

TES + HPs →
Power-to-Heat → FSC

PCM Heating solution @KTH → at least 10% OPEX savings

This project has received funding from the European Union Horizon Europe 
Programme under grant agreement N. 101096789 (HYSTORE).
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Discussion…
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Energy Technology (EGI), KTH
*saman.gunasekara@energy.kth.se

This project has received funding from the European Union Horizon 
Europe Programme under grant agreement N. 101096789 (HYSTORE).

2025-03-26

mailto:*saman.gunasekara@energy.kth.se

	Folie 1: Hybrid Services from Advanced  Thermal Energy Storage Systems 
	Folie 2: Swedish Energy System
	Folie 3: Swedish Electricity Supply
	Folie 4: Solar PV in Sweden
	Folie 5: Flexible Sector Coupling (FSC)?
	Folie 6: Renewable Electricity Supply Flexibility with  Thermal Energy Storage (TES)
	Folie 7: HYSTORE: Hybrid services from advanced thermal energy storage systems
	Folie 8: Overall Concept of HYSTORE
	Folie 9
	Folie 10: PCM Heating Solution (Stockholm) 
	Folie 11: “PCM Heating” Solution @KTH in a Nutshell
	Folie 12: “PCM Heating” Solution @KTH…
	Folie 13: Work packages 
	Folie 14: Project Deliverables @KTH
	Folie 15: Project Deliverables @KTH…
	Folie 16: Project Deliverables @KTH…
	Folie 17: Discussion…

