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Fig.1 Simple system with triple tuned

filter closing to power source
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Fig.2 RLC series circuit
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Table 2 Parameters of triple tuned filter
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Table 1 Comparison of two resonance stability analysis methods for large scale system
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Resonance stability analysis method based on s-domain node admittance matrix
XU Zheng
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract: The issue of resonance stability has become increasingly prominent in the context of new type
power systems, with lack of effective methods for its analysis at the large scale system level so far. The
definition and mechanism of resonance stability are given,and a complete method for achieving resonance
stability analysis based on the principle of s-domain node admittance matrix is proposed. The proposed
method is completed in two stages. Firstly,the undamped resonant frequency,the node voltage mode shape
and the best controllable and observable node of each resonance mode are determined under the assump-
tion of zero system damping. Then,based on the ideas of system order-reduction and system identification,
the eigenvalue corresponding to each resonance mode is accurately calculated by the test signal method,
with all damping of the system considered. Further,the sensitivity of each resonance mode to some specific
component parameters can be calculated. The proposed method avoids the difficulties of directly solving
the zero point of determinant of the s-domain node admittance matrix,and provides a reliable approach for
conducting resonance stability analysis of large scale system level.

Key words: resonance stability; s-domain node admittance matrix; resonance modes; undamped network;

damped network ;shunt current ratio;test signal method
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Table A1 List of Phase 2 calculation process

IiH PR 1 R 2 PRI 3
FLPREE T 1598 1598 159
G398 3 % R S T R 2 54T 2 54T 257
1.2645, 153.27° ; 7.2791, 164.29° ; 52991, 146.53° ;
5 g b 1.228 2, 150.97° ; 12,538 6, 151.32° ; 7.398 4, 126.58° ;
Gl 1.1841, 148.88° ; 253739, 91.03° ; 8.8229, 93.27° ;
HAE FIAR 1.1340, 147.13° ; 11.456 5, 27.70° ; 7.4139, 60.95° ;
1.080 6, 145.81° 5.8282, 14.10° 5.4613, 42.13°
-0.825 893, —286.035,
ZH by, by, bo -0.707 002, 61.9164, -6.339 83X 10" 0.299 775, -356.06, —1.463 47X 10’
-896 563
F¥ra, a 282.293, 888 448 121.323, 5.688 8610’ 540.352, 1.350 05x10°
FFOEAR -141.146 7+j931.947 1 -60.661 5+j7 542.206 5 -270.175 811 616.009 6
TR AR Hz 148.324 0 1200.379 4 1848.745 4
BHJE 0.149 7 0.008 0 0.0233
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Fig.Al1 Bipolar four terminal DC power grid with metal return lines
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Table A2 Resonance stability analysis results of DC power grid

W BIC LB I 4 4347 55 B BUA BB 4 4 b7
o WHRAEE /Hz B R AT A ARG iRz
RS 1 15.77 BO -7.750 1+j96.335 8 15.332 3 0.080 2
WEIRBLAS 2 17.88 AO -3.883 54j111.741 17.784 2 0.0347
MR 3 23.21 CPC ~7.712 1+j143.882 22.8995 0.0535
MR 4 25.80 BNC -3.509 6 +j161.672 25.730 9 0.0217
IR 5 27.13 ANC -1.497 8 +j171.302 27.263 6 0.008 7

R 6 63.65 AOL -32.789 5 +j392.649 62.492 0 0.0832




