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WP 2.3: Distributed Cold Storage in 
District Cooling (DC)
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https://www.energiforsk.se/program/termi

ska-energilager/projekt/distribuerade-

kyllager-i-fjarrkylanat/
Project Introduction

https://www.energiforsk.se/program/termiska-energilager/projekt/distribuerade-kyllager-i-fjarrkylanat/
https://www.energiforsk.se/program/termiska-energilager/projekt/distribuerade-kyllager-i-fjarrkylanat/
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WP 2.3 Distributed Cold Storage in DC 
Activity Overview 

1. System description & 

method-

2.3.1

B. International inspirations 

for cold storage 

A. SOA: DC & distributed 

cold storages  (& power-to-

cold) in Sweden

3. Benefit analysis 
2. Techno-economic 

performance evaluation

2.3.2 2.3.3

4. Reporting & 

communication

2.3.4

• Reports 

• Workshops

• IEA Annex meetings

• International 

conferences

• Journal publications

B. Choose and learn suitable software tools for this DC-

system study

A. Case-study- analysis of Norrenergi AB’s DC system

C. Benchmark, then compare & optimize the DC system 

with the integration of cold storages & other options

D. Overall performance analysis

E. Results analysis in the overall Swedish context 

Activity Overview
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Current State of Swedish District Cooling (DC)

Estimated potential DC demand in 

Sweden ~ 2-5 TWh (Tullin, 2016)

Source: 

Energimydigheten, 

2017

Free cooling

Compression cooling

Absorption cooling

Other cooling solutions

Heat pumps

Shares of Technologies to produce DC in 2013 Source: Profu, “Sammanställd statistik över 

2012 års fjärrvärmepriser.,” 2013

Re-Cap- Current State of of DC in Sweden

Presented @
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Cold Storages for District Cooling

Cold Water Storages

Natural 

caverns

- Stockholm exergy: 50 000 m3, 55 MW, 0.4 GWh 

rock cavern storage (Hornsberg)

- Feasibility of old rock caverns used for oil 

storage, e.g. in Stockholm

Other 

built 

storages

- Norrenergi AB:
Solnaverket- 7000 m3 (10 MW, 70 MWh)

plans to add 15000 m3 to Sundbybergsverket

- …

Ice/Snow Storages

Sundsvall seasonal snow  

storage

70 000 m3 (by 2011)

480 MWh

Industrial ice storages 

(electrically-driven chillers)…

Re-cap- Current state of Cold Storages in DC- Sweden



International Examples - Inspiration

23-10-2019 7Re-cap- International Inspirations of Cold Storages with PtC in DC
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DC Optimization with Cold Storages (and 
Power-to-Cold): Case Study-Norrenergi AB

Progress- DC Network Modelling and Optimization (Norrenergi AB’s System)

With the help of the master’s thesis student: Yifru Biramo 

Modelling the DC system of Norrenergi AB

Software tool used:



923-10-2019 Progress- DC Network Modelling and Optimization (Norrenergi AB’s System)

Norrenergi AB’s DC network (Base case) 

(BoFit - ProCom) 

Cold loss

DC Network Modelling with Cold Storages-

Base Case (System as of today)

Solna

Sundbyberg

Frösunda

Th. En

Cold loss

Cold 

customers

Cold 

customers

Power-to-cold

Current 

Cold 

storage

Electr.

Th. En

FC

CM 1

CM 2

HP 1

HP 2

HP 3

HP 4

Yifru Biramo



1023-10-2019 Progress- DC Network Modelling and Optimization (Norrenergi AB’s System)

Norrenergi AB’s DC network (Base case) 

(BoFit - ProCom) 

Yifru Biramo 

Cold loss

Scenario 1: 15 MW CS @ Sundbyberg

Sundbyberg

New 

Cold 

storage

Electr.

Th. En

CM 1

CM 2

CM 3

CM 4

Frösunda

New 

Cold 

storage

Electr.

Th. En

CM 2

Scenario 2: 15 MW CS @ Frösunda

CM 1

FC

Scenario 3: 3 MW CS*2, chosen customers

Frösunda
Cold 

customers

Sundbyberg

Solna

Cold 

customers

New 

CS 2

New

CS 1

Cold loss

Frösunda
Cold 

customers

Sundbyberg

Solna

Cold 

customers

New CS 2

New 

CS 1

Cold loss

Scenario 4: 3 MW CS*2, All customers

DC Network Modelling with Cold Storages- Scenarios 

Solna

Sundbyberg

Frösunda

Th. En

Cold loss

Cold 

customers

Cold 

customers



DC Network Modelling with Cold Storages- Scenarios… 
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Base case (10MW CS @ Solna)

SCN1- 15MW CS@ Sundbyberg 

SCN2- 15MW CS@ Frösunda

SCN3- 3MW * 2 CS- Selected customers

SCN4- 3MW * 2 CS- All customers 

1st August 2018Base case (10MW CS @ Solna)

SCN1- 15MW CS@ Sundbyberg 

SCN2- 15MW CS@ Frösunda

SCN3- 3MW * 2 CS- Selected customers

SCN4- 3MW * 2 CS- All customers 

1st June 2018

Progress- DC Network Modelling and Optimization (Norrenergi AB’s System)

Yifru Biramo 



Network Aspects of the Norrenergi DC Grid 
with Cold Storages
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Continuation of the DC grid optimization work involving cold 
storages and Power-to-cold concept

– Initiated a new Master’s thesis project: Zinar Bilek

– Together with Norrenergi AB: Ted Edén and Staffan Stymne

– Particularly on the distribution network aspects

– E.g. Analyze the exact placement of cold storages within the real grid, and 
their charging/discharging dynamics, possibly in-relation to grid temperatures 
and pressures

– Aiming to eliminate grid bottlenecks

Continuation- DC Network Modelling and Optimization (Norrenergi AB’s System)



IEA ECES (Energy Storage) Annex 35
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IEA TCPs
(Technology Collaboration Programs)

Annexes

KTH attended the kick-off 16-18 Oct in Germany

IEA ECES Annex 35- Flexible Sector Coupling

ECES TCP Annex 35
Flexible Sector Coupling 

(FSC)

Sources:

Annex 35 draft work plan &

https://iea-eces.org/events/kick-off-

meeting-annex-35-flexible-sector-

coupling-by-energy-storage-

implementation/

https://iea-eces.org/events/kick-off-meeting-annex-35-flexible-sector-coupling-by-energy-storage-implementation/


Sources:

Annex 35 draft work plan &

https://iea-eces.org/events/kick-off-

meeting-annex-35-flexible-sector-

coupling-by-energy-storage-

implementation/

IEA ECES (Energy Storage) Annex 35…
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ST1 leader- Coordination

Through WP 2.3 

work

IEA ECES Annex 35- Flexible Sector Coupling

https://iea-eces.org/events/kick-off-meeting-annex-35-flexible-sector-coupling-by-energy-storage-implementation/


Concluding Summary
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• WP 2.3- Progress

– Current Swedish status analysis of DC, Cold Storages & international examples

– Ongoing techno-economic optimization of DC with cold storages (Numerical simulations 
with BoFit, Yifru Biramo) considering Norrenergi AB’s DC grid

– Next phase of techno-economic optimization focusing the grid-aspects (Numerical 
simulations, tool to be chosen, Zinar Bilek) considering Norrenergi AB’s DC grid

• IEA ECES Annex 35 – Flexible Sector Coupling

– Kick-off participation

– Contributions planned through leading the ST1 and with WP 2.3 work to ST3 & ST4

Viktoria Martin
viktoria.martin@energy.kth.se

Saman Nimali Gunasekara
saman.gunasekara@energy.kth.se

Ted Edén
Ted.Eden@norrenergi.se

Conclusions

mailto:viktoria.martin@energy.kth.se
mailto:saman.gunasekara@energy.kth.se
mailto:Ted.Eden@norrenergi.se


Upcoming Steps

23-10-2019 16

• Finalization- optimization analysis of Norrenergi AB’s DC supply with 
cold storages + power-to-cold (Yifru Biramo)

• Modelling and optimization of the thermal grid aspects of DC 
Norrenergi AB case (Zinar Bilek)

• Overall synthesis of the different DC optimization results on system-
level and distribution network-level 

• Identify and discuss general & overall conclusions 

• Communication of findings (conference & journal manuscripts, IEA 
Annex 35)

Upcoming Steps
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