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The cross section of the CroCo cross conductor is filled with a cross of superconducting 

tapes. As a result, CroCo reaches high current-carrying capacities. (Photo: KIT) 

The EU SOFT Innovation Prize for fusion research in the amount 

of EUR 50,000 is awarded to a team of researchers of Karlsruhe 

Institute of Technology (KIT) and the Swiss Plasma Center 

(SPC). Scientists of the Institute for Technical Physics of KIT 

have developed a novel superconducting conductor concept. 

Thanks to its energy-efficient current transport, it might be used 

as a basic element in future high-current cables of fusion power 

plants, industrial facilities, or DC power grids. Today, the prize 

was awarded at the Symposium on Fusion Technology (SOFT) 

in Prague.  

“Sustainable energy sources and, above all, the reliable distribution 

of energy are major elements of the energiewende,” Professor Holger 

Hanselka, President of KIT, says. “The prize reflects KIT’s essential 

contribution to research, to the transformation of the energy system, 

and to the viability of our society.” 

“Our novel conductor design with a cross-shaped cross section can 

efficiently transport more current than comparable cables and it is 

very easy to produce,” Dr. Walter Fietz and Dr. Michael Wolf, the de-

velopers of the CroCo conductor concept, emphasize. “We are highly 

honored by this EU prize for our concept. This illustrates its high ap-

plication potential.” 

EU Grants EUR 50,000 Prize to Energy Researchers 

KIT and SPC Are Awarded the EU SOFT Innovation Prize for Fusion Research for the Develop-

ment of a Superconductor Concept with Outstanding Characteristics   
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The cross conductor, briefly called CroCo, developed by KIT consists 

of high-temperature superconducting (HTS) tapes of two different 

widths. These tapes are stacked and soldered over their full length, 

with a cross being formed in the cross section. Additional slight twist-

ing of the tapes optimizes magnetic properties of the conductor. Fi-

nally, the conductor is packed into a copper tube, with the gaps be-

tween the cross and the tube being filled with solder. “In this way, the 

flat, tape-shaped superconductor is used to build a round cable, the 

shape of which facilitates further processing with standard pro-

cesses,” Fietz and Wolf explain. The patent application for the proto-

type production facility for the continuous production of CroCo con-

ductors from superconducting tapes has already been filed. 

High-temperature superconductors are ceramic materials that exhibit 

advantageous properties, such as resistance-free current transport at 

temperatures of typically minus 200 degrees Celsius. However, long 

lengths can only be produced as micrometer-thin coatings on metal 

tapes. The original idea to wrap flat, superconducting tapes in copper 

to form a cylinder was developed by the Swiss Plasma Center. Fietz 

and Wolf picked up this idea and developed the CroCo concept. 

CroCo contains more superconductor material and can be produced 

more stably and easily by the prototype production facility. Depending 

on the cooling temperature, energy transmission cables based on the 

CroCo concept might carry ten to hundred times more current than 

uncooled copper cables.  

In fusion power plants, e.g. ITER, high-current cables for currents of 

up to 68,000 Ampere will be required for power supply of the super-

conducting coils generating the plasma-confining magnetic field. Ca-

bles with a current-carrying capacity of 10,000 to more than 100,000 

Ampere DC are also needed for energy-intensive industries, such as 

aluminum smelters, computing centers, electrolytic deposition of 

chemical elements, or energy production in offshore wind parks. In 

connection with the “energiewende”, superconducting cables may be 

used to establish direct voltage grids for transmitting renewable ener-

gies from the producer to the consumer without any losses in the fu-

ture. Superconductors might help minimize material consumption and 

installation expenditure, space consumption, and transmission losses 

as well as heat production. 

The SOFT Innovation Prize honors excellent ideas and developments 

in fusion research and is awarded at the Symposium on Fusion Tech-

nology (SOFT). The main criteria are originality, outstanding achieve-

ments, economic relevance, and prospects of success. The prize 

money is to be used for the further development and commercializa-

tion of the technology. The SOFT Innovation Prize is supported by the 

 

The inner conductor of CroCo consists 

of flat, superconducting tapes of differ-

ent widths. (Photo: KIT) 
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Horizon2020 Euratom Research and Education Programme 2014 – 

2018. www.soft2016.eu  

Scientific publications on CroCo:   

ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=7399707 

 

In spring this year, KIT started to coordinate the BMBF-funded con-

sortium “ENSURE – New Power Grid Structures for the Energy Turn-

around” within the framework of the Kopernikus projects for the en-

ergy turnaround “energiewende” of the federal government. The pro-

jects are aimed at developing and testing efficient and viable grid 

structures combining centralized and decentralized energy supply. 

The ENSURE consortium wants to answer the question: What is a 

technically, economically, and socially reasonable power grid struc-

ture and which fractions of centralized and decentralized supply does 

it comprise? 

More Information:  

http://www.kit.edu/kit/english/pi_2016_049_ensure-is-to-condition-

grids-for-the-energy-turnaround.php  

 

More about the KIT Energy Center: http://www.energy.kit.edu  

Karlsruhe Institute of Technology (KIT) pools its three core tasks 

of research, higher education, and innovation in a mission. With 

about 9,300 employees and 25,000 students, KIT is one of the big 

institutions of research and higher education in natural sciences 

and engineering in Europe.  

KIT – The Research University in the Helmholtz Association 

Since 2010, the KIT has been certified as a family-friendly university. 

This press release is available on the internet at www.kit.edu. 

 

The photos of printing quality may be downloaded under www.kit.edu 

or requested by mail to presse@kit.edu or phone +49 721 608-4 7414. 

The photos may be used in the context given above exclusively. 
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