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The National Compact Stellarator Experiment (NCSX), a fusion research device,
is being designed for improved plasma confinement and stability by applying a novel
three-dimensional magnetic field configuration. The external magnetic field shaping is
implemented by using 18 modular (stellarator) coils that are in quasi-axis-symmetric
configuration and installed as toroidal modules. Emphasizing both plasma properties and
geometrical constraints has been used for optimizing coil-winding shapes (Ref. 1).
Prototype coil has been designed, fabricated, tested for the NCSX modular coil
development.

Physical properties, such as strains and temperatures on the prototype coil under
simulation tests, are very important for design and construct NCSX modular coils with
the desired reliability and long lifetime. During the simulation tests, strain and
temperature sensors will be attached on various crucial locations of the test coil that
would be immersed inside a liquid nitrogen pool. The signals measured from the sensors
could be interfered by strong electromagnetic noises generated by the exciting current of
the test coil. To improve sensitivity, resolution and frequency response of strain and
temeprature data, the fiber-optic metrology that was developed for the SNS mercury
target development (Ref. 2), has been applied to instrument the test coil. Miniature fiber-
optic sensors are used for measuring the dynamic strains and the temperatures on the test
coil. Engineers will use the measured data to benchmark and improve sophisticated
computer modeling codes for modular coils design. In this paper, the instrument for
measuring strains and temperatures and test data will be presented and discussed.
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