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Commissioning results of the KSTAR helium refrigeration system
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Abstract: To keep the superconducting (SC)
magnet coils of KSTAR at proper operating
conditions, not only the coils but also other
cold components, such as thermal shields
(TS), magnet structures, SC bus-lines (BL),
and current leads (CL) must be maintained
at their respective cryogenic temperatures. A
helium refrigeration system (HRS) with an
exergetic equivalent cooling power of 9 kW at
4.5 K without liquid nitrogen (LNg) pre-cool-
ing has been manufactured and installed for
such purposes. In this proceeding, we will
present the commissioning and initial oper-
ation results of the KSTAR HRS. Circuits
which can simulate the thermal loads and
pressure drops corresponding to the cooling
channels of each cold component of KSTAR
have been integrated into the helium dis-
tribution system of the HRS. Using those cir-
cuits, the performance and the capability of
the HRS, to fulfill the mission of establishing
the appropriate operating condition for the
KSTAR SC magnet coils, have been success-
fully demonstrated.

Key Words: KSTAR, helium refrigeration system,
cold box, distribution box, circulator.
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Fig. 1. (a) Simplified process flow diagram of the
WCS pressure control scheme: (b) plot of the three
WCS pressure levels for 10 hours.

2.2. Cold Box
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# 1. Cryogens produced in the C/B and corre-
sponding KSTAR cold components.
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Fig. 3. (a) Rotational speed curves of the turbines
T1~T6: (b) Trends of automatic regeneration and
connection of the 80 K adsorbers.

it 2. Performance of the turbines. Rotational
speed (RPS), suction/discharge helium pa-
rameters, and related isentropic efficiency of
T1~T6. For * and ** refer to corresponding
parts in the text.
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Fig. 2. Schematic process flow diagram of the C/B
internals and an outline of the helium distribution.
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Fig. 4. Helium circuits of the D/B used during the commissioning and simulation of KSTAR cold components.

2.3. Distribution Box
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