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electron temperature T, in HL-2A Tokamak plasma; (c) ra-
dial distribution profile of electron density n, in HL-2A
tokamak plasma.
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Fig. 5. Reconstruction of HL-2A parameters by OMFIT in-
tegrated simulation code: (a) Electron temperature 7, and
ion temperature 7T; profiles; (b) electron density n, profile.

4.0
(a) —— Simulation
— BExp. fit

3.2F
7
g 24
o
2
=)
Z 16}
]
<

0.8

0 . . . .
0 0.2 0.4 0.6 0.8 1.0
p
2.0
(c) —— Simulation
— Exp. fit

1.6
> 1.2F
Q
&
e
& o0.8F

0.4F

O 1
0 0.2 0.4 0.6 0.8 1.0
P

Kl 6 TR R R A A5 B R S B8 T ) SE 30 4
B S5 RBSE R . Mk BIRa s, B F)
LTI B TIR L T A EERIERN ,
#37012 WL R FH I AE AL R I OMFIT
HIZSEEN AT X . 28 (p < 0.8) X, it
L2 FUBr 2 2 R TGYRO RS 2], i1
FLMITAL (0.8< p<1.0) AR R B 56 K0 IE 1 A
VIR AT AT T3, SN0 0 L L R 0 U (BN
0.6 keV, SR FIREERIRTEN 1.2 keV. A 6
A LAE B, il B AR 2 i H TR IR
(] 341 | PR 4 88 TR 2 8 S AU 45 R 5 S 3 iy
LA R P DV S, CREAR I A 1R K&
B AR AT O, (RS AR A A — 3

Bl 7 iR HL-2A $6R S si g m iy | ik
O3 AT g FRR AR EEFIAR [n] HL R B A )
FESHEH H. K T S8R A AR TR
ks ONETWO fil TGYRO H5F#ifi e
)7 EFIT, 015 2 & a8 Vi S50 . il ik
OV 25 5L, v DR P i 2 S e 4 R
K EFIT - RO AT, 25 A Imdie 125300 &1
ISR e S i (pitch angele), S i R15 44K 1

0.8
(b) —— Simulation
— Exp. fit
0.6 k
>
£ 04
< 0
&
0.2
0 . . . .
0 0.2 0.4 0.6 0.8 1.0
P
1.50
(d) —— Simulation
— Exp. fit
1.25
T
2]
< 1.00 |
@
~
vl
S 0751
<
3
0.50
0.25

0.2 0.4 0.6 0.8 1.0
p

6 HL-2A B R L3258 THRH T (a), TR (b). B TIRE (o) FIBERE M (d) BEAR ) &) 1 A S 0L A0 S 30 100

FRXT I
Fig. 6. HL-2A Tokamak electron density (a),

electron temperature(b), ion temperature (c),
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(d) versus radial profile by OMFIT and experimental fitting in shot #37012.
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Fig. 7. HL-2A Tokamak plasma magnetic field configuration obtained by integrated simulation code OMFIT (a);

pressure

profile(unit Pa) (b); profile distribution of the pressure gradient(Dimensionless quantity) (c); profile distribution of safety factor ¢

(Dimensionless quantity) obtained (d); profile distribution of the polar current gradient FF' (unit A/m?)(e).
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Fig. 8. (a) Magnetic confinement Tokamak device shot #37012 total current densities calculated by the integrated simulation pro-

gram OMFIT, including neutral beam current density, bootstrap current density, Ohmic current density, and RF current density

with percentages of respective current densities in total current densities; (b) comparison of the safety factor ¢ profiles calculated by

the OMFIT program and the balance inversion code EFIT.
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Abstract

The plasma current (/,), magnetic field (B), and safety factor distribution (g profile) of the HL-2A tokamak
device are crucial to monitoring the steady-state operational scenarios (in high confinement mode, H mode).
Based on real experimental data and integrated modeling simulation method (OMFIT), the plasma parameters’
profiles such as magnetic field configuration and current density profiles in H mode were reconstructed. By
building up an integrated simulation platform for dynamic equilibrium configuration, and combining the rapid
workflow processing method and experimental data with integrated simulation models, the ion and electron
temperature, density, and current density profiles were obtained. The integration simulation platform was
established to reconstruct the internal magnetic surface configuration, the plasma boundary parameter
distribution, the ion/electron temperature, current density, and the ¢ profile. The Ohmic current, bootstrap
current, and radio-frequency current profiles with its fractions were calculated. The width of the pedestal region
was about 7.52 cm according to our simulation results. It was found that the pressure gradient changes its
direction at radial coordinate p(r/a) = 0.1 and reaches its maximum value near p = 0.7, which may be the
internal transport barrier (ITB) configuration caused by negative shear. The profile reconstruction and real-time
monitoring of the physical parameters are conducive to evaluating the quality of H mode discharge experiment
and can assist in the steady-state operation of advanced operating modes such as HL-2M high normalized beta
(8,) discharge.

Keywords: HL-2A, OMFIT platform, integrated modeling framework
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