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EOS Project - Super Conducting Data Center

Karl Rabe, Viktor Stark

A GAME CHANGER IN DATA CENTER EFFICENCY





The Problem

https://www.borderstep.de/wp-
content/uploads/2020/04/Borderstep-
Datacenter-2018_en.pdf



The Problem

https://www.researchgate.net/figure/Global
-electricity-demand-of-data-centers-2010-
2030_fig2_275653947

More and more
data centers

Power Consumption – a 

question of avaliability
and 

OPEX



The REAL Problem
Beyond PUE measures: SCOPE 3 EMISSIONS

electrical losses in the powerline

inefficient power system

polluting construction material

transportation and recycling



§ Ecological

§ Open Standard

§ Superconducting

The Solution is Technology!



Superconducting? 
1. No electrical losses with DC
2. Works ony with low temp of 77 K (-321 °F)
3. Extremely high power density up to 62 A per mm2

Normal conducting
aluminium busbar 20 kA

Superconducting Busbar 20 kA

§ Already installed with a current of 20 kA in a 
chlorine plant

§ Working on a 200 kA demonstrator in an 
aluminium plant (www.demo200.de)



Main Benefits
§ significant Scope 3 emissions reduction

§ 30% higher rack density

§ 15 % energy savings in the power line

§ shorter ROI with increasing MW

§ no powershelfs



significant Scope 3 emissions reduction:
good better§ no ac-converter

§ no transformers

§ no power losses

§ modular system
reusable

§ less material 

§ less recycling



ECO also means ECOnomical

80 MW Data Center = 
4 million per year savings



More details – IEEE paper:



ICE®BAR -The Superconducting Busbar



Cooling Concepts Available



Wooden Construction

https://ecodatacenter.se/

Boden Type DC ONE, PUE 1,0148



Cooling system: Liquid Nitrogen and Gas-
powered Co-generation Backups

20 year usage: Diesel Backup 300 hours                    Gas-Generator Powerplant    
140.160 hours

Cost Per MW:     $ 300.000,-- CAPEX and OPEX paid by utility 



The Challenge:

Leave the comfort 
zone!
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