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Abstract

To improve the efficiency of whole-core neutron transport calculations for Tsinghua High Flux Reactor and
fully utilize the computational resources of single-machine CPU-GPU heterogeneous systems, the GPU ac-
celeration of entire three-dimensional neutron transport calculations has been studied and implemented.
Whole-core transport calculation is based on the 2D/1D method, and the radial calculation employs the two-
dimensional method of characteristics(MOC), while the axial calculation uses one-dimensional MOC, and
three-dimensional coarse mesh finite difference(CMFD) acceleration has been implemented. Accuracy veri-
fication and efficiency analysis were performed using the C5G7 3D extension benchmark and the THFR 3D
simplified model, with computations carried out on a single NVIDIA 3090 GPU and a CPU utilizing 32-core
parallel processing and SIMD vectorization. The results indicate that the GPU achieves good computational
accuracy, with full single-precision performance being fully suitable for whole-core transport calculations;
the computational speedup for the C5G7 3D extension benchmark exceeded 40x, while that for the THFR 3D
simplified model reached 5.6x, demonstrating a significant improvement in computational efficiency.
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