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Application of the refined Arnoldi method to the calculation of
critical eigenvalues in small signal stability analysis
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Abstract: The refined Amoldi method is applied to calculate critical eigenvalues in small signal stability in the paper. Shift and
invert transformation is used for computing a number of eigenvalues close to a given shift. Because the refined Ritz vectors contain
more information about the subspace, the Ritz vectors are replaced by the corresponding refined Ritz vectors and the exact shifts are
also replaced by the refined shifts. In order to improve the convergence, an implicit restarted schepe is applied to this method.
Numerical experiment indicates that the proposed method can calculate the critical eigenvalues of the large power systems reliably
and effectively.
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Tab.1 Comparation between IRRA and IRA

IRA IRRA

m iter AXy /s m iter AXy /5

15 158 176 4,812 15 58 78 2.657

20 19 82 2. 406 20 12 61 1. 969

25 14 72 2. 859 25 6 61 1. 984
30 7 94 2.828 30 5 73 2. 453
35 5 100 3. 062 35 3 66 2.39
40 4 102 3.36 40 2 62 2.438
45 3 97 3.391 45 2 69 2.938
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Tab.2 Eigenvalues
No. IRRA &R & f/Hz
~0. 346 703+ ~0. 346 704+
1 0. 047 97 1. 149 04
7.219 6361 7.219 634i
-0. 554 684+ -0, 554 682+
2 0.076 72 1.147 32
7.208 803i 7. 208 804i
-0, 058 427+ -0. 058 427+
3 0.011 18 0. 831 43
5.223 997i 5.223 997i
-0. 547 589+ -0. 547 589+
4 0.071 62 1.213 79
7.626 465i 7.626 4601
-0. 360 090+ -0. 360 088+
5 0.044 82 1.277 33
8.025 6851 8. 025 6881
-0, 443 845+ -0, 443 846+
6 0.054 43 1.295 97
8. 142 845i 8. 142 843i
-1.196 172+ -1.196 172+
7 0. 147 48 1.276 73
8.021 9061 8.021 9061
-0, 811 075+ -0. 811 075+
8 0.098 19 1.308 26
8.220 022i 8.220 022i
-0.805 742+ -0.805 742+
9 0.096 19 1.326 91
8.337 223i 8. 337 224i
-0. 453 407+ -0. 453 407+
10 0.051 99 1.386 16
8.709 5251 8. 709 5271
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Fig.1 Results of example
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