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Fig. 1. The integrated simulation workflow of core plasma
with OMFIT.
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Fig. 2. The dischargement parameters of the shot #37012:
(a) Plasma current I; (b) stored energy Wg; (c) normal-
ized beta By and poloidal beta Bp; (d)line-averaged elec-
tron density 7. ; (e) NBI heating power Pygi; (f) Do
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Table 1. The parameters of the shot #37012 at the

1020 ms.
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Fig. 3. The ion temperature profile (a) and rotation profile
(b) of the shot #37012 at the 1020 ms.

075201-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y B ¥ R Acta Phys. Sin.

Vol. 71, No. 7 (2022) 075201

WL 2 AT PIAIZ I T 32X, AR i el S
SYREAT I, KGR, R AR HERR S 0 Bl s
ELHAT, TAE R ) T B i O T
PEATIN A, Bt il TR BLZ R S R
Xof P48 R ) A R DU ARG S S I i (A A, )
25 HOL TR e e B T, 7SR 22
FOVFRITE RN, U — [R5 g A
P AL 249 AR BN 2 W B (9 v 1
P, anfEl 4 s,

3.5
3.0F
2.5 F
‘E 2.0+
S
Z 1.5} Ne =2.4%X1019 m~3
~
i<
L0+ il RS iEE
—— WO VBBA DR B T
0.5+ —— BIGRIETE
- - Ly
00 Oj2 Oj4 Oj6 Oj8 1.0
14
B 4 4537012 JL7E 1020 ms B A4 HL - 25 B 51 T 40 31

Fig. 4. The treatment of electron density profile of the shot
#37012 at the 1020 ms.
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Fig. 5. The profile of electron temperature of the shot
#37012 at the 1020 ms.
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Fig. 6. The astringency of each physical quantity in the integrated simulation: (al), (b1), (c1) The comparison between before and

after the iteration; (a2), (b2), (c2) the convergence process of the TGYRO calculating points.
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Abstract

The physical process of tokamak plasma spans a large space-time scale, and the main physical processes
differ widely in different spatial regions (such as core, pedestal, scraping-off layer, divertor region), so it is
necessary to adopt the integrated modeling method to analyze the physical problems on a global multi-space-
time scale. In order to study in depth the transport and confinement during the steady-state or ramp-up of the
tokamak discharging experiment, it is necessary to use a variety of physical programs to carry out integrated
simulation research and physical analysis. Based on the OMFIT platform, in this paper the integrated
simulation verification and analysis of the shot #37012 are conducted, which is a high-3 discharge experiment
on HL-2A device and verifies the reliability and applicability of those programs. In this process, the
experimental parameters are checked and supplemented by selecting appropriate models. The simulation results
after evolution are consistent with the experimental results. On this basis, we use the TGLF model to analyze
the linear electrostatic drift wave instability in the core region. The reason for the improvement of the H-mode
confinement by NBI off-axis heating is that the ETG instability in the NBI power deposition region is
suppressed. The transport is dominated by ITG instability in the internal transport barrier (ITB), and the

transport is reduced to the level of neoclassical transport.
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