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Modeling the KSTAR PF magnet system –an engineering work
for the optimal operation
Author: Dong Keun Oh1

Co-author: Sangjun Oh 1

1 NFRI

Corresponding Author: spinhalf@nfri.re.kr

Extending the development of a pilot of SUPERMAGNET model of the KSTAR PF magnet, the
thermo-hydraulic analysis has been emerged as an essential part to study the performance of the
superconducting magnet in KSTAR tokamak. Showing the possibility of a good simulator of super-
conducting tokamak, we develop a coupled CICC network of the full-scale central solenoids (PF1UL
˜ PF7UL of KSTAR) in the framework of SUPERMAGNET code which enables orchestration of the
individual solvers in CryoSoft 8.0 package. Into the model of the magnet system, autonomous heat
load generation is included with validated two-tau model of coupling loss. It’s a work for the phys-
ical simulator whose attempt is the reliable analysis when investigating the parametric model for
real-time application. Hence, the feasibility and shortcoming is discussed as the performance issue
of simulation comparing with the experimental data. The numerical stability, which is related to the
1-D flow connection to the volume node, is carefully investigated on the preliminary work to up-
grade the cryo-network solver. For an attempt at a similar type of modification, we also present the
applicability of user-defined component (compressor) and its connection scheme paying attention
to the consistence of its dynamical behaviour.
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Numerical Simulation ofREBCOpancake coilwithNo-Insulation
Technique
Author: So Noguchi1

Co-authors: Aika Ikeda 2; Atsushi Ishiyama 2; Hiroshi Ueda 3; Katsutoshi Monma 1; Takahiro Oki 2; Tao Wang
2

1 Hokkaido University
2 Waseda University
3 Osaka University

Corresponding Author: noguchi@ssi.ist.hokudai.ac.jp

The No-Insulation (NI) technique has the prospect of high thermal stability and high current den-
sity. A REBCO pancake coil with NI technique has no insulation between turns, so that the current
can flow directly to the adjacent turns escaping from a local hotspot or a local normal transition. It
enhances the thermal stability. The high thermal stability of REBCO pancake coil with NI technique
was confirmed in many experiments. The NI REBCO pancake coil did not burn out even though an
extremely high current exceeding the critical current was applied. In addition, the absence of insula-
tion increases the current density as well as the thermal stability. Indeed, the electrical phenomenon
in the NI REBCO pancake coil is complicated, and the stability is affected by the coil specifications,
such as the contact resistivity, the coil size, the number of turns, and so on. However, it is hard to
experimentally investigate the electromagnetic and thermal behavior of various NI REBCO pancake
coils.
For clarifying the electrical and thermal behavior of NI REBCO pancake coils, we have developed the
partial element equivalent circuit (PEEC) model as an electric circuit simulation method. It is com-
bined with the finite element thermal analysis. The simulation results agree with the measurements
well. The mechanism of the high stability is clarified through the simulation of the overcurrent test
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and the sudden discharge test. We will show the simulation method and the comparison between
the simulation and measurement results.

This researchwas partially supported by theMinistry of Economy, Trade and Industry of the Japanese
Government, and Grant-in-Aid for Scientific Research(C), the Ministry of Education, Science, Sports
and Culture (No. 25350558).
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