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Abstract Tokamak devices consist of numerous tightly coupled subsystems, making traditional single-model simulations insufficient for future fusion
reactors. Accurate dynamic characterization requires collaborative modeling under unified standards. Simulation platforms must support
iIndependent subsystem development, seamless system-level integration, and multi-rate asynchronous execution. This paper proposes a distributed
collaborative modeling and simulation solution for digital tokamaks based on the Plasma Control Simulation Verification Platform (PCSVP). It
provides standardized interfaces for subsystem integration, a multi-rate asynchronous data management mechanism to handle heterogeneous
response frequencies, and an asset management toolchain for traceable, reusable, and low-threshold collaborative development. The approach
significantly improves integration efficiency and accelerates large-scale model iteration.
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Conclusion

A distributed modeling and simulation method for digital tokamaks is proposed based on PCSVP. Through distributed collaborative simulation
methods, low-intrusion decomposition methods, multi-rate asynchronous simulation mechanisms, and distributed model management methods, the
proposed solution enables scalable large-scale co-simulation and efficient collaborative development.
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