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Table 1 Conversion matrices and equivalent fault bus voltage

phasors for fault at bus j with referring phase A
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Fig. 1 Test system (buses reordered)
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Table 2 Comparison of the generator angles under
single phase ground fault
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KL t=1.5s t=2.0s
RS 2AFKM AR5 HETM A7

—0.019 52 —0.019 52 3.812 17 3.812 17
19. 839 51 19. 839 51 8.956 31 8.956 31
25.195 56 25.195 56 16. 021 37 16. 021 37

L1651 71 0.15171 —1.887 92 —1.887 92

—2.779 08 —2.779 08 —11.237 38 —11.237 38

—6.562 26 —6.562 26 —16.65568 —16.655 68
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Table 3 Comparison of the generator angles under phase
to phase fault
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TRT  HARIFM A% HEFM AR
1 —238.96178 —238.961 78 —409.689 55 —409. 689 55
2 507.307 38 507.307 38 1033.77562 1 033.775 62
3 515.004 79 515.004 79 1 040.133 02 1 040.133 02
4 399.545 87 399.545 87 639.428 51  639.428 51
5 387.498 28 387.498 28 666. 743 84 666.743 84
6 401. 462 88 401.462 88 635.832 02 635.832 02
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Transient Stability Calculation Based on Residual Voltage Transformation Method for Short-circuit Faults

BAI Xuefeng', XU Ying', JIANG Tong®
(1. Harbin Institute of Technology, Harbin 150001, China; 2. Key Laboratory of Power System Protection and Dynamic
Security Monitoring and Control under Ministry of Education, North China Electric Power University,
Beijing 102206, China)

Abstract: Based on residual voltage transformation method for short-circuit calculation, a unified approach has been proposed
for transient stability calculations under unbalanced operating conditions of power system. The proposed method combines the
advantages of both adaptive modeling in a, b, ¢ phase components and 0, 1, 2 sequence coordinates with high calculation
efficiency. The equivalent positive sequence admittance matrix is derived with matrix translation in place of the traditional
sequence network connection, which is the interface with generators in stability simulation. The new method is suitable for
both a, b, ¢ coordinates and 0, 1, 2 symmetric components coordinates. It can deal with multiple faults and element with
unbalance parameter as well. The simulation results show the new method is simple and effective.
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