PROGRESS OF HL-2A EXPERIMENT AND HL-2M PROGRAM

Xuru Duan

on behalf of SWIP and collaborators

Southwestern Institute of Physics, Chengdu, China
OV/P1387

ABSTRACT

During the recent two years after the last IAEA FEC conference, HL-2A has made significant progress in the high parameter related research areas, such as a high-£4, scenario with DTBs. Statistical analysis has shown that there is a critical velocity shear value for the
L-H transition. The ELM control with RMP has been both achieved in HL-2A. Besides, the impurity seeding with different external actuators has been successfully used to actively control the plasma confinement and instabilities as well as the plasma disruption with the
aid of the disruption prediction on HL-2A. In addition, the turbulent transport result from a wide range of phenomenon such as the energetic particles and the magnetic island has been investigated. Finally, the status about the completion and the first plasma discharge
of the new tokamak HL-2M with the plasma current of the megampere level are presented.

HL-2A TOKAMAK EFFECT OF SMBI ON L-H TRANSITION

HL-2M TOKAMAK
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ELM mitigation by RMP

Ay> 2 with duration~ 157 | K | e Edge coherent oscillation (2-25 kHz), caused by the Nl

I three-wave interaction of turbulence enhanced by RMP,
is observed in the steep-gradient pedestal region of
ELM mitigated H-mode plasmas.

e ELM mitigation and suppression has also been
achieved by impurity seeding via laser blow off. Dual
effects, including the turbulence enhancement via the
turbulence wavenumber shift, and the turbulence
suppression via the impurity dilution, play a key role
in the ELM mitigation and ELM suppression, d.

ELM mitigation by LEO impurity seeding
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o Flexible divertor configuration (snowflake, tripod, etc.);

e Velocity shear increases before the L-l and L-H transitions. Significant decrease of o With LBO system, the avoidance of runaway current Disruption mitigated by LBO o Test and validation of PFC under high heat and particle flux;

turbulence and increase of density gradient were observed at the L-H transition, mainly generation during disruptions has been successfully o Key issue such as mitigation of ELM, disruption, VDE, etc.

due to the pressure gradient term achieved.
e L-H transition occurred only when the velocity shear exceeded some threshold, which is e Disruption prediction algorithms developed based on

independent of the plasma density. deep learning.

2 M 11 — Accuracy: 96.8%, by assembling convolutional neural OTHER FUSION RESEARCH ACTIVITIES AT SWIP

network (CNN) and long short-term memory (LSTM)
neural network.
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