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Table 2 Calculation time of batch-LU solver ms
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Table 3 GPU parallel acceleration effect

B FRIFERT #EIT CPU SEAAFERS
(S,=64)/ms /ms (8,21 024) /ms

S5

1 0.005 156 0.170 9  33.15 0.000 635 8.12
2 0.012 813 0.363 4 28.36 0.001 943 6.60
3 0.028 750 1.019 8 35.47 0.008 496 3.38
4 0.022 656 1.056 7 46.64 0.006 348 3.57
5 0.102 813 3.8647 37.59 0.041 992 2.45
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A GPU-accelerated algorithm of batch-LU decomposition
LI Mengyue ', WANG Ying', MA Gang', ZHOU Gan’

(1. Nari School of Electrical Engineering and Automation, Nanjing Normal University , Nanjing 210023, China;

2. School of Electrical Engineering, Southeast University , Nanjing 210096, China)

Abstract: Power flow calculation is the basis of power system calculation, and its core is LU decomposition calculation.

Therefore, the key to power system power flow calculation acceleration is LU decomposition acceleration. Currently, parallel

algorithms based on central processing units ( CPU) have matured and limited space for performance improvement. As a

coprocessor, the graphics processor (GPU) has powerful advantages in scientific computing and is widely used in power system

power flow calculation. This paper first analyzes the GPU structure and parallel operation architecture, then introduces the LU

decomposition principle, and selects the appropriate matrix sorting algorithm and sparse matrix storage model. The GPU-based

single LU decomposition is realized by the unified computing device architecture ( CUDA) programming model. Parallel

acceleration with batch LU decomposition. Finally, five different cases were tested on the simulation device, and the

acceleration effect of the parallel algorithm was compared and analyzed. The simulation test results show that the GPU-based

batch sparse LU decomposition parallel algorithm can obtain an acceleration effect of 25~ 50 times on average.

Keywords : power flow calculation ; batch-processing; LU decomposition ; parallel algorithm

(%4 A&BL)



