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Fig.1 The factorization path tree and its simple
partitioning scheme for a 20 - bus system
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Fig.2 Illustration of post adjusting process
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Tab.2 Comparison of simulation performance

JEAA MO
P
t/s sp t/s sp

1 8.35 1.00 8.35 1.00
2 5.35 1.56 491 1.70
3 3.33 2.52 3.35 2.49
4 3.11 2.68 2.70 3.09
5 2.62 3.20 2.13 3.92
6 2.40 3.48 1.91 4.37
7 2.21 3.79 1.56 5.35
8 2.43 3.44 1.62 5.15
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7 processors are used
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Improved parallel algorithm for transient stability simulation
and analysis of its speedup
WANG Cheng-shan, YANG Jian-lin,ZHANG Jia-an,
CHEN Guang-yuan,YANG Xiao-dong
(Tianjin University, Tianjin 300072, China)

Abstract: An improved parallel-in-space algorithm based on factorization path tree partitioning is

proposed for transient stability simulation. To make the distribution of computing load among

processors more reasonable,a new performance index for assessing the partitioning scheme and a post

-adjusting strategy are adopted for the task assignment in this algorithm. A formula,which can be

used to estimate the speedup under the ideal circumstance for this new algorithm is given,and the

factors which influence the efficiency of the parallel simulation is analyzed. A method to evaluate

the quantity of processors needed to achieve the maximum speedup is presented and is applied to

a 3872-bus power system for test. The simulation results obtained on the Cluster 1350 for the test

power system validates that the improved algorithm has higher efficiency than the conventional one.
This project is supported by National Natural Science Fund of China(50595412).
Key words: transient stability; factorization path tree; forward and backward substitution; speedup;

Cluster 1350



