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A novel high temperature superconducting 

twisted stacked-tape in tube (HTS TSTT) 

composite conductor is proposed in China 

Electric Power Research Institute (CEPRI). It is 

combined by REBCO tapes and metal jacket and 

it has inherent helical cooling tunnel and kA class 

current carrying ability. The characteristics of 

electro-magnetic and critical current are analyzed 

by using COMSOL software. A 1.5 m HTS TSTT 

conductor consisted of 4 REBCO tapes before 

and after bending are tested for their critical 

current sharing performance. It can be proved to 

have an excellent performance for winding the 

coil of MJ class SMES magnet. It is important to note that the middle 

REBCO stacked conductors are arranged in 

parallel with a certain twist pitch and the 

cold media can be liquid or gas.  

A T-A equation model is applied to calculate 

the theoretical critical current of the TSTT 

conductor. A single TSTT cable with 100 

meters is manufactured by CEPRI. The 

critical current experimental system is built 

for the composite conductor. Compared to 

the theoretical value with 913 A@77 K, the 

critical current reduction ratio of straight 

and bending TSTT conductor are 14.5% and 

23.3%. As a result, the HTS TSTT 

composite superconductor can be 

considered as the recommended 

superconducting material for a MJ class 

SMES magnet. 

Introduction 

HTS TSTT Profile 

Critical Current Analysis 

Experiment and Results 

Conclusion 

It mainly includes (1) superconducting core 

which has multi–ply REBCO 

superconducting tapes stacked in parallel, 

the ID number of the tape is 1,2,…,n form 

the top to bottom (n is the total number of 

tapes); (2) soft metal coating layer using 

silver-plated copper wire; (3) inner 

aluminum coating layer; (4) outer aluminum 

jacket; (5) cold media channel; (6) 

insulation coating layer.  
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Fig. 1. The 

schematic 

diagram of HTS   

TSTT structure 

Parameters Value 

Sectional dimension 13mm×13mm 

Length 100m 

Inner diameter  10.8mm 

Pitch >200mm 

Superconducting core size 9.6mm×4.8mm 

Thickness of soft metal coating 

layer 
0.5mm 

Critical tensile stress (77 K) 250 MP 

Critical tensile strain (77 K) 0.3% 

Minimum double bending 

diameter 
300mm 

REBCO tape number 4 

Table I Specification of the HTS TSTT conductor 
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Fig. 2. The 

relationship 

between the 

critical current 

and exciting 

current of HTS 

composite 

superconductor

. 

Ic model   

 Continuous Conductor Manufacturing 

CEPRI has carried out the process design 

and a single HTS TSTT composite 

conductor with 100 meters is manufactured 

in China. 

 The Critical Current Testing System 

Fig. 3. V-I test system photo for composite HTS 

conductor. 

The test system consists of a NI Data 

Acquisition (DAQ) test instrument, a 3 kA 

DC power supply with quench protection 

circuit and a cryogenic dewar. A 1.5m HTS 

TSTT composite conductor is placed in a 

vessel which is filled with LN2 at 77 K. 

Fig. 4. Experimental V-I curve of each REBCO tape 

of composite superconducting conductor without 

and with 160mm bending radius. 

Item 

Theor

-etical 

value 

Experimental Ic value of 

composite  HTS conductor 

Straight Bending 

Critical 

current/A@77K 
913 780 700 

Reduction  ratio - 14.5% 23.3% 

Table II The critical current comparison between 

calculation and experimental results 
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