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Copenhagen, October 2020 

 

Application Note: Big Science 

 

Optimised Current Leads from Mark & Wedell 

Is it time for a retrofit?

How to save >90% of your Liquid Helium 

 

With this application note we would like to share an insight that Mark & Wedell has recently 

discovered. It is a combination of utilising already known technology and the dramatic 

change in the marketplace when it comes to affordable and secure Liquified Helium (LHe). 

This note will at the end also show a monetarised example of the immense savings that is 

achievable.

 

Two major drivers 

 

1st driver 

As it is well-known many of the cryostats installed at the 

institutes and facilities around the world today have been in 

operation for 1-2 or even 3 decades. Many of these 

cryostats are used to test or operate superconducting 

magnets and thus have installed current leads with a 

nominal current in the range between 1.000 - 10.000 A. 

These current leads are often traditional convection types 

made from copper where the low temperature 

superconducting wires is to the cold terminal. 

Today however the need for ever larger magnetic fields 

often lead to much higher currents and thus many of the 

existing current leads are either obsolete or at their 

operational limits. 

Therefore, there is an interest in the industry to find an 

upgrade solution where 15-50% higher current can be achieved in the same physical 

dimensions of the existing cryostats.  
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2nd driver 

Most of these cryostats are liquid helium cooled and in general this helium is also used as 

coolant for the current leads. 

Often the boil of from the current lead takes up the lion share of the Helium consumption in 

the cryostat due to the heat leak through the copper bar. 

Over the last decade a combination of 

continuedly increasing demand and a 

short supply of Helium has made the 

prices of Helium soar. Alone in the last 

6 years the prices of Liquid Helium 

have gone up with 250%. 

Therefore, there is an interest among 

the institutes and facilities to find a way 

to reduce the 

consumption/dependency of Helium, to 

either save money or to be able to 

expand the activities with the existing 

equipment and within the existing 

operational budget.  

 

 

The challenge 

Many institutes and facilities find themselves in the above described situation with the 

following challenges: 

1. Demand for higher currents to test/operate larger superconducting magnets 

2. Higher current requires more cooling often beyond the original Helium capacity 

3. Soaring prices of Helium that claim more of the operational budget and often lead to 

rationing of the Helium. 
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The solution 

Mark & Wedell’s with its unique knowledge and craftsman skills 

within the field of superconducting current leads has developed 

and commercialised a solution that meets all of these challenges 

in an elegant and cost-effective way. The solution is three-fold: 

1. Design of a current lead for higher currents within the 

existing physical boundaries of the cryostat 

2. Introduction of high temperature superconductors (HTS)  

3. Use of liquid nitrogen as the primary coolant for the 

current leads (LN2 supplied through the warm terminals) 

 

The result 

Exceptional operational savings can be made by replacing a liquid helium based current lead 

with a new M&W Hybrid current lead that utilises HTS as a conductor and Nitrogen as the 

primary coolant. And at the same time the current can potentially be increased with up to 

50% of the original design in the same spatial constrictions. Also, a better control and 

monitoring of the current lead can be introduced by means of temperature and voltage 

sensors. 

 

Monetarised example: 

In the example below a copper based current lead of 10kA (thermal convection type) is 

replaced by a M&W Hybrid current lead that uses HTS and Nitrogen. It can be seen from the 

table below that the consumption of LHe is reduced by >90% from 33,7 l/h to 1,3 l/h. This is 

achieved by introduction of HTS which has no resistive losses, has a much lower heat 

transfer and more importantly allows nitrogen to be the primary coolant. The consumption of 

LN2 will be < 15 l/h and with the very low cost of LN2 this “additional” operational cost is 

negligible compared to the original cost of the LHe. Thus the total cost of the coolants for the 

current lead operated at 10 kA are reduced from 505 €/h to < 24 €/h. 

 

Note. In case of recycling of the helium a typical cost would be around 5 €/l. This would still lead to a saving of more than 150k€ 

p.a. in the above example. 

 

M&W Hybdrid Current Lead vs. Traditional copper based Current Lead

Traditional   

@ 10kA

M&W Hybrid 

@ 10kA

M&W Hybrid 

@ 13kA

Traditional   

@ 10kA

M&W Hybrid 

@ 10kA

M&W Hybrid 

@ 13kA

33,7 1,3 1,7 505€         19,90€          25,90€            

n.a. 14,4 18,7 n.a. 3,60€            4,70€              

505€         23,50€          30,60€            

[€/l]

LHe 15,00

LN2 0,25

LN2 [l/h]

Cost comparison for a pairConsumption of coolant for a pair

Coolant

LHe [l/h] 
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Assuming an effective operation of a test cryostat for about 4.000 hours (167 days) p.a. and 

a 60% load (on average) of the CL the saving is 4.000x0,60x481 € = 1.155.000 € p.a.  

Please also note in the table above that at 13 kA vs. 10 kA the operational cost increases 

only by 7,10 €/h. In this way the M&W Hybrid current lead is also an exceptional economical 

alternative to an expensive and tedious upgrade of the existing liquefier and coolers. It is also 

worth noting that in case of quenches, especially in a test environment with 

required/scheduled quenches, the savings would be even higher as the Helium in this case is 

lead into the atmosphere with no chance for recycling.  

 

The action. 

Mark & Wedell is excited to be able to support the Big Science community with such a great 

retrofit solution that not only gives an installed cryostat an extended lifetime and new use 

with higher currents, but also significantly helps the institute or facility to reduce the 

dependence of liquified helium and ensure a great saving and short return of investment. 

Therefore, please contact Mark & Wedell for further information and let us come with the 

right solution for your cryostat and current leads. 

 

Best regards  

Torben Ekvall 

M: +45 20 91 93 04 

tek@mark-wedell.com 

https://mark-wedell.com/ 

 

Graphical representation of the savings (@ 10 kA): 
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