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In the past years, the thyristor converter technology has been adopted in the Tokamak coil power supply,
mainly because of current carrying capacity and overload capability of thyristor with high power level. How-
ever, thyristor converter technology also has inherent defects, including poor dynamic control, low power
factor, and producing a large number of reactive power and harmonics that damage to the power grid. With
the development of semiconductor power device technology, the power level of full-controllable devices has
been improved. Therefore, a new magnet power supply based on full-controllable devices is proposed. The
new magnet power supply is composed of voltage source converter (VSC) and H-bridge. In this paper, a new
control strategy is proposed to improve the performance of the voltage source converter. The new control
strategy is to introduce the neutral point balance factor into the double closed-loop control system to achieve
the DC side voltage stability and neutral point potential balance of the whole magnet power supply. Based on
the theoretical analysis, the voltage source converter achieves the goal of high power factor and low harmonic
operation while realizing the output target voltage and current, reduces the impact on the power grid, and
improves the compatibility with the power grid. Finally, the theoretical analysis and the effectiveness of the
control strategy are well-verified by Hardware-in-the-loop simulations on the RTLAB.
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