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Abstract

This paper presents a new method for first and second
order eigen-sensitivity analysis of system matrix in
augmented form. Eigen-sensitivity analysis provides
invaluable informations in power system planning and
operation. However, conventional eigen-sensitivity analysis
methods, which need all the eigenvalues and eigenvectors,
can not be apllicable to large scale power systems due to
large computer memory and computing time required.

In the proposed method, all sensitivity computations for
a mode are carried out using the augmented system
matrix and its own eigenvalue and right & left
eigenvectors. In other words sensitivity analysis for a
mode does not need informations on the other eigenvalues
and eigenvectors and sparsity technique can be fully
utilized. Thus compuations can be done very efficiently
with moderate computer memory and computing time even
for large power systems.

The proposed algorithm is tested for one machine
infinite bus system.
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Fig. 1 S.ingle—Machine Infinite Bus System.
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Table 1. Eigen-Sensitivity for Mode l

Parameters FOES SOES
Real [Imaginary| Real |Imaginary
KA 0.00026 0.00016 | -0.00000 -0.00000
@ TA 0.50661 -1.25188 | -8.27398 | -12.66324
KA 0.10700 0.06782 | -0.18748 .| -0.00382
@ TA 0.01013 -0.02503 | -0.00330 -0,00506

Table 2. Eigen-Sensitivity for Mode 2.

Parameters FOES SOES
Real Imaginary| Real Imaginary
o KA 0.00015 0.00076 | -0.0000010 | -0.0000026
TA 167905 | -0.76032 |-2.3346881 | -7.3318636
KA 0.06007 0.30791 | -0.1670802 | -0.4254264
@ TA 0.03358 -0.01520 | -0.0009338 | -0.0029327
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Fig. 2 Root-loci for Estimated Eigenvalues(Kx)
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