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Abstract: [Introduction] In recent years, as the installed capacity of the fusion device has been increasing, the power supply system of
the device requires high-amplitude and long-pulse power output, which causes a strong power impact on the grid, and even power supply
disconnection in severe cases to pose a serious threat to the safety of the fusion device. Additionally, the high-amplitude pulses also result
in a lot of redundancy in the power supply system design. [Method] To solve these problems, this paper proposed a novel fusion power
supply topology with energy storage, that is, the power supply system was designed with energy storage to mitigate the impact of pulse
power on the grid. During the operation of the power supply, the grid provided steady-state power while the energy storage device
delivered pulse power, effectively reducing the cost of the power supply. [Result] According to the experience in industrial power supply
and distribution, this paper presents the calculation formulas for the selection of key components in different topologies and conducts a
cost analysis and comparison for different power supply topologies based on simulation data. [Conclusion] The experimental results

show that the new power supply topology not only reduces the power impact on the grid and improves the energy utilization of the p
supply system, but also reduces transformer capacity, thus it is cost-efficient.
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Tab. 1 Fusion device power supply parameters!'™
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Fig. 1 Total power curve of ITER power supply system
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Fig. 2 Traditional converter fusion power supply topology
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Fig. 4 Centralized energy storage power supply topology
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