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Abstract - A subcooled liquid nitrogen
cryostat is required for the cooling of a 6.6
kV, 200 A resistive type superconductive
fault current limiter (SFCL). To help
understand and design an appropriate
cryostat for SFCL a prototype cryostat
was fabricated and tested. Several states
of subcooled liquid nitrogen were obtained
by using cryocooler and helium gas. The
temperature was uniformly distributed
inside the liquid nitrogen vessel within
the range of 0.4 K ©proving the
effectiveness of the conduction cylinder.
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Figure 1. Components of the prototype cryostat
for SFCL.
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Figure 2. Cryostat measurement system.
(a) sensor type and location, 1- 10: temperature
sensors, 11: pressure transducer, 12:
temperature control heater, 13: SFCL
simulating heater: (b) test flow circuit.
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Figure 3. Pressure temperature diagram for
the nitrogen. Subcooled liquid nitrogen zone is
shown. Temperature is based on the sensor #3.
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Table 1. Cold mass and cooling load.

M Cp M Cp d1/d Cooh?g

Component (ke) @ 77K, (J/K) t loac

(J/kg K) (K/s)i (W,

LN; Vessel | 15 | 188 [2.820 91'8_5‘ 2.7

28.19]9.6 x .

LNz 14 2014 6 10 27,7
Copper 10

Conduction| 25 195 4,875 5 4.9
. 10

Cylinder

Braid Wire 2.6x a

Unit 6 195 1,170 104 0.3

Total 60 37i06 35.0
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Figure 4. Temperature profile of the
cryostat cold mass. Subcooled nitrogen is
generated and cryocooler 1is operating
during this period.
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Figure 5. Temperature profile of the

subcooled liquid nitrogen in the vertical
position at the radial center of the cryostat
before and after cryocooler operates.
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