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Overview of the test facility

High Field Vertical Magnet Test Facility (HFVMTF) is a new test stand installed at Fermilab to
characterize future superconducting magnet and HTS cables for fusion. The HFVMTF cryostat is
a large double-bath vessel with a lambda plate that separates the 4.5 K normal liquid helium on o
the upper section from the pressurized superfluid helium at 1.9 K and 1.2 bar. The maximum
design pressure of this vessel is 6.9 bar. The pressurized superfluid bath will host a 25 tons
magnet with a maximum diameter of 1.4 m and a maximum length of 3 m.

Lambda plate insulation:

G10 or PEEK GF30 considered - low thermal
conductivity and similar thermo-contraction to
stainless steel

 Thermal FEA performed to test multiple
insulation configurations (on top of the lambda

plate, on the bottom,...) * »
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Lambda plate characteristics: .82 2.2 - 3 magnet supports 0.048 0.07
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« 304L stainless steel 50 mm thick plate 220 . :zj il 4 Regular feedthrough 0.04 0.06
* 1.4 m diameter energized seal (minimum - ” 2.96 4 Feedthrough with 5 o 2 59
8 tons to seal the plate) 238 258 - current leads
Shippin . 2.09 2.09 | Anti-cryostat seal 0.195 0.27
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Safety analysis of the lambda plate Y Reverse check valve: check valve during the cooldown
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« Smaller and locate inside the other valve

 Accommodates the pressure between the two baths
during the cool down be-tween 4.5 Kand 1.9 K

* Minimum mass flow of 76 g/s through the reverse
check valve (10 g/s maximum supply)
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Brookhaven National Laboratory (BNL) check valve:

« Composed of two check valves

* The larger valve is made of Teflon and protects the superfluid bath from
over-pressure during the quench of the magnet

« CFD analysis performed to calculated the maximum pressure drop e
through the valve during the quench (and vacuum break) [Pa]

 Maximum pressure difference of 0.41 bar
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1” and 2” Rupture disk:

CFD analysis of the check valve 100% open Required diameters for the two rupture disk
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