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A Research Program of Spherical Tokamak in China*
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Abstract The mission of this program is to explore the spherical torus plasma with a SUNIST
spherical tokamak. Main experiments in the start phase will be involved with breakdown and
plasma current set-up with a mode of saving volt-second and without ohmic heating system,
equilibrium and instability, current driving, heating and profile modification. The SUNIST is a
university-scale conceptual spherical tokamak, with R = 0.3 m, A 1.3, [, ~ 50 kA, Br < 0.15
T, and Prp = 100 kW. The only peculiarity of SUNIST is that there is a toroidal insulating
break along the outer wall of vacuum vessel. The expected that advantages of this arrangement
are helpful not only for saving flux swing, but also for having a deep understanding of what will
influence the discharge startup and globe performances of plasma under different conditions of
strong vessel eddy and ECR power assistance. Of course, the vessel structure of cross seal will
be at a great risk of controlling vacuum quality, although we have achieved positive results on

simulation test and vacuum vessel test.
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1 Introduction

In the past thirty years, Chinese fusion research
activities have been concentrated in tokamak config-
uration machine until 1999, such as CT-6, HT-6B
and M, HL-1 and M, KT-5, and HT-7 with a su-
perconducting toroidal field magnet. There are two
tokamak programs being just developed, i.e. HT-
7U superconducting tokamak [ in IPPCAS with the
aim at a steady-state AT (advanced tokamak) opera-
tion, and HL-2A tokamak! in SWIP with the motive
on reversed shear and high performance tokamak op-
eration.

-In 1986, Peng and Strickler outlined theoreti-
cally many potential advantages of the ’spherical
torus (tokamak)’ concept!® that have been demon-

strated conceptually in START in the nineties of

the last century!¥, in which the aspect ratio A =
R/a of a conventional tokamak was reduced towards
unity. In recent years there have been several spher-
ical tokamaks operated around the world, such as
NSTX in PPPL, MAST in Culham, GLOBUS-M in
Ioffe, ETE in INPE Brazil, PEGASUS in Wisconsin-
Madison, HIT-II in University of Washington, TST-

. 2 in Tokyo University and LATE in Kyoto Univer-

sity. Their missions are to prove the principle (NSTX
and MAST) and performances of low-aspect-ratio
plasma, and to push forward its technology devel-
opment.

The first research program of spherical tokamak in
Chinais supported by National Nature Science Fund,
Subject Development Project of Tsinghua Univer-
sity, Innovation Fund of Institute of Physics under

the Chinese Academy of Science. This program has
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