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Operation result of the Cryogenic and Mechanical Measurement System
for KSTAR
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Abstract: Korea Superconducting Tokamak
Advanced Research(KSTAR) device is composed of
30 superconducting magnets, magnet structure,
vacuum vessel, cryostat, current feeder system, and
etc. KSTAR device is operated in the cryogenic
temperature and high magnetic field We install
about 800 sensors - temperature sensors, stain
gages, displacement gages, hall sensors — to monitor
the thermal, mechanical, electrical status of KSTAR
during operation. As a tremendous numbers of
sensors should be installed for monitoring the
KSTAR device, the method of effective installation
was developed. The sensor test was successfully
carried out to check its reliability and its
reproduction in the cryogenic temperature. The
sensor signal is processed by PXI-based DAQ
system and communicated with central control
system via machine network and is shown by
Operator Interface(OPI) display in the main control
room. In order to safely operate the device, any
violations of  mechanical & superconductive
characteristic of the device components were
informed to its operation system & operator. If the
monitored values exceed the pre-set values, the
protective action should be taken against the
possible damage. In this paper, the system
composition, operation criteria, operation result were
presented.

Key Words: KSTAR, superconducting coil,
cryogenic, strain, displacement, hall, sensor, OPL
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Fig. 1. Status of installed sensors in KSTAR device
for temperature and mechanical monitoring.
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Fig. 2. Active gauge(Left) and dummy gauge(Right)
in KSTAR by spot welding method.

Table 1. Operational criterion of strain gauges.
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Fig. 4. Displacement gauges in KSTAR.

Table 2. Operational criterion of displacement

gauges.
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Fig. 5 Displacement gauge signals of Toroidal
Ring structures during cool-down(Left) and plasma
operation(Right).
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Fig. 6. Temperature sensors in KSTAR. for
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Fig. 8. Temperatures data of TF and PF magnet
during plasma operation.
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