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Reference Conductor – Rectangular tape with 6 filaments

224.1 A/mm2

251.8 A/mm2

71.5 A/mm2

93.0 A/mm2

Composition and characteristics
MgB2 29 %
Monel 400 (external sheath) 44 %
Nickel 201 (internal matrix) 27 %
Number of filaments 6
Thickness 1.1 mm

Width 2.05 mm
Cross section 2.05 mm2

Twis pitch 600 mm

+ 500 m Cu strip applied at one side by tin-soldering
1+ 25 m electricla insulating wrapping

Main characteristics of the designed 500 kJ / 200 kW SMES coil

• The SMES cannot be discharged below Imin = 267 A if the power
of 200 kW is to be supplied/ absorbed (Imin = P/Vdc)

• The designed coil fullfills the  specifics (200 kW – 2,5 s) with an
operaing temperature T ≤ 16 K and a max. current Imax = 467 A

Material properties data-base

• K Konstantopoulou, A Ballarino, A Gharib, A Stimac, M Garcia Gonzalez, A T Perez Fontenla and M Sugano, “Electro-mechanical characterization of MgB2 wires for the
Superconducting Link Project at CERN”

• EFDA Material Data Compilation for Superconductor Simulation, P. Bauer, H. Rajainmaki, E. Salpietro

Equivalent Young’s modulus of the tape obtained from the weighted
average of modulus of components
• Reference tape 157.23 [GPa]
• Aluminium 5083 80  [GPa]
• Stainless steel 180 [Gpa]
• Copper strip (RRR 100) 137 [GPa]
• Fiber Glass G10-CR 35 [GPa]

Young’s modulus of tape

Thermal expansion coefficients
• J. W. Ekin, Experimental

Techniques for Low
Temperature
Measurements, Oxford
University Press,
Oxford, 2006.

• CRYOCOMP

INSULATION
G-10 (Fiber Glass + epoxy)
GP-03(polyestere + epoxy)

Thermal capacity and thermal conductivity

Mechanical Analysis

Electrical insulation

Thermal analysis

T1 = 114.2 K
T2 = 6.3 K
T3 = 15.9 K
T4 =  154.9 K
T5 = 181.2 K
T6 = 16.0 K
Q1 = 113.0 W
Q2 = 3.2 W

Steady-state thermal flows and temperatures

Temperature distribution a the end of one charge/discharge cycle
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