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Distributed Parallel Computing Algorithms for Power System
Small Signal Stability Based on PC Clusters
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(China Electric Power Research Institute, Haidian District, Beijing 100085, China)

ABSTRACT: With the interconnection of power systems,
inter-area low frequency oscillation occurs occasionally;
insufficient damping of the weak-interconnected power grid has
become a serious issue affecting the power system stability.
Considering the high rank of algebraic and differential
equations and the geographical distributed data of
interconnected power systems, it is necessary to analyze small
signal stability problems in parallel mode with distributed
computers. Based on the 'multi-port inverse matrix parallel
algorithm' proposed by China EPRI, the parallel
implementation methods of the Simultaneous Iteration
algorithm and the Inverse Iteration/Rayleigh Quotient Iteration
algorithm are described. With the characteristics of limited
communication time, the proposed parallel algorithms can run
well on distributed PC clusters. Numerical simulation results on
actual large-scale power systems show that the proposed
algorithms are correct and efficient.

KEY WORDS: small signal stability; distributed computing;
parallel algorithm; PC cluster; power system
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Tab. 3 Parallel results (1*1)

LR v /s i &S
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1 30.12 31.17 — — — —
2 8.82 9.62 3.41 3.24 171 1.62
3 6.90 7.60 4.37 4.10 1.46 1.37
4 3.42 3.96 8.81 7.88 2.20 1.97
5 2.64 3.09 11.41 10.08 2.28 2.02
6 3.12 3.91 9.65 7.97 1.61 133
7 243 3.71 12.40 8.40 1.77 1.20
8 2.63 4.10 11.45 7.61 1.43 0.95
9 2.19 4.05 13.75 7.70 1.53 0.86
10 2.22 4.73 13.57 6.59 1.36 0.66
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Tab. 4 Parallel results (10*10)

TK LI /s g ke e

AN ikl i gkl k2 ikl Jiik2
1 191.84  305.81 — — — —
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3 137.24 19841 1.40 1.54 0.47 0.51
4 12112 17293 1.58 177 0.40 0.44
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6 158.47  215.26 1.21 1.42 0.20 0.24
7 189.28  221.32 1.01 1.38 0.14 0.20
8 229.42  318.66 0.84 0.96 0.10 0.12
9 239.44  367.06 0.80 0.83 0.09 0.09
10 305.40  305.80 0.63 1.00 0.06 0.10
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Fig. 9 Computation times of two parallel algorithms
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