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摘要： 研究了大电力系统可靠性评估并行仿真问题：分别采用状态采样法和系统状态转移采样法进行Monte-
Carlo并行仿真。建立了与收敛判据相结合的任务分配拓扑结构，并根据2种采样方法的不同需要采用了不同的伪随

机数生成方式，详细地分析了配合收敛控制的异步模拟过程，最后基于构建的Beowulf集群环境进行测试系统的可

靠性评估计算。2种Monte-Carlo并行仿真方法均得到较高的加速比和并行效率，其可靠性指标的计算结果亦与串

行环境下得到的结果基本保持一致。该文所做工作是对国外若干电力系统可靠性评估并行仿真研究的深入和发展。
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The Parallel Monte-Carlo Simulation of Bulk Power System Reliability Evaluation 
Based on Beowulf Cluster
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Abstract: This paper studies parallel simulation of bulk power system reliabilty evaluation. Using state 
sampling approach and system state transition sampling approach, two parallel Monte-Carlo simulation 
mothodologies are presented, including: the different topologies combining convegency check for two 
approaches are constructed, the random number sampling strategies for parallel processing are 
improved, and the asynchronous implementations with convegency control are analyzed in detailed. 
Finanily, the parallel methodologies are implemented on Beowulf cluster , the results obtained in tests 
with two power system models have the approximately same reliability indices with those in series 
processing, and show hign speed-up and parallel efficiency.
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