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HL-2M is a medium-size tokamak constructed by Southwestern Institute of Physics (SWIP) in China. The first
plasma has been successfully obtained in 2020 by using a plasma control system (PCS) based on Labview RT.
In order to get better plasma control performance, a new PCS based on the software framework of DIII-D PCS
has been proposed.
There are two concerns about realizing the PCS. First, real-time performance of PCS needs to be guaranteed.
Second, many interfaces should be adopted for the HL-2M existing system. The proposed PCS is deployed
on a Linux cluster with two servers, one is the non-real time server for message and waveform, the other
is the real-time server with a D-TACQ196 DAQ card and two reflection memory(RFM) cards. The real-time
operating system has been upgraded and optimized to improve real-time performance. Millions of testing
results indicate that the jitter time of the system is less than 6µs, which satisfies the system real-time require-
ment. In addition, EPICS has been introduced for message synchronization with Central Control System and
other inherent systems. Meanwhile, RFM devices have been used to transfer real-time data in each control
cycle. To extend the channel of data acquisition, D-TACQ2106 has been integrated into the new system. The
initial system involves basic control algorithms (e.l., coil current control for CS and PF coils, density control
and corresponding failure detection). The new PCS has been preliminary verified with HL-2M history data in
simulation mode. It can output control command correctly in the integrated environment.
In the next phase, more control algorithms will be integrated and more tests will be carried out to verify
system reliability.
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