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Abstract—Small signal stability analysis of inter-
connected power systems is presently performed
through the partial computation of the eigenval-
ues/eigenvectors of very large matrices. Parallel pro-
cessing has already been efficiently used in this anal-
ysis [1]. In this paper, a parallel version of the Bi-
iteration method and of a new Hybrid method spe-
cially developed for parallel processing are introduced
and their performance compared with the results ob-
tained with the parallel Lop-sided Simultaneous Iter-
ations algorithm [1]. These algorithms were imple-
mented in an Intel iPSC/860 parallel computer with
hypercubic topology. The results presented in the pa-
per were obtained for a model of a large practical
power system.
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I. INTRODUCTION

Small signal stability analysis in large scale electri-
cal power systems is presently performed through the
computation of the dominant eigenvalues and their cor-
responding eigenvectors. The set of differential and alge-
braic equations representing the power system is linearized
around an operating point and kept in its non-reduced
form [2, 3, 4, 5].

The algorithms for the partial computation of the
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eigenvalues and eigenvectors operate directly on the non-
reduced Jacobian matrix of the system, which is highly
sparse. The use of efficient sparsity techniques allows the
analysis of large scale power systems that would not be
possible using conventional QR eigenvalues/eigenvectors
calculation routines [6] owing to the excessive computa-
tion time and memory requirements.

The commercial availability of parallel computers has
been attracting the attention of engineers interested in
fast solutions to power system problems [7, 8]. The small-
signal stability area is particularly attractive to paral-
lel processing application due to the high processing re-
quirements and the natural concurrence of the numerical
computations. Parallel algorithms for the partial eigen-
value/eigenvector computations [1] would allow small sig-
nal assessment on-line in Energy Management Systems of
the future. There is also interest in the speedup of these
algorithms for off-line applications.

Many algorithms that had been abandoned in sequen-
tial processing are being reconsidered for parallel process-
ing due to several technical reasons. The growing use of
parallel processing [9] is most likely going to stimulate a
trend towards more robust algorithms, albeit more expen-
sive in sequential processing, provided they present poten-
tial for efficient parallelization.

In this work, parallel versions of the Bi-iteration (BI)
method and a new Hybrid method, produced from a com-
bination of the BI and the Inverse Iteration methods, are
introduced and their performance compared with that of
the parallel Lop-sided Simultaneous Iterations (LSSI) al-
gorithm [1].

The results presented in the paper were obtained using
a large scale test system derived from a practical model
used for transient stability studies of the interconnected
Brazilian power system.

II. ALGORITHMS UTILIZED FOR THE PARTIAL
EIGENSOLUTION OF LARGE MATRICES

The presently available algorithms for partial eigen-
solution can efficiently calculate the dominant eigenval-
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