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Online fast transient angle stability assessment of N-2 contingency set

XU Taishan, BAO Yanhong, YANG Ying, ZHOU Haifeng, XU Wei, XUE Yusheng
(State Grid Electric Power Research Institute/NARI Group Corporation, Nanjing 211106, China)

Abstract: The total number of N-2 faulty element combinations is huge in large scale power system. Transient angle
stability analysis for all N-2 contingencies cannot be finished in given time required by online assessment. The index for
contingency severity ranking is proposed to filter out slight cases. The index is calculated based on the stability margins
and dynamic modes of the N-1 contingency and sensitivity analysis of another faulty element to generators in the critical
cluster. Contingencies with larger index are selected for detailed transient angle stability assessment in order. If the
transient angle stability margins of multiple sequential contingencies are greater than 0, subsequent contingencies can be
judged stable. Real engineering applications in actual power grid have fully confirmed the validity and practicability of
this method.
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Fig. 1 Wiring diagram of 500 kV Yunnan power stystem
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Table 1 Participation factor of generators in the critical cluster

KL 2571 KL 2571
XIAOW3G_ 1 GGQIG___ 0.268 342
XIAOW4G _ 0.997 247 JH2G__ 0.266 148
XIAOWI1G_ 0.996 408 JHAG___ 0.265 771
XIAOW2G_ 0.995 956 MW2G__ 0.265 338
XIAOWSG_ 0.994 215 JHIG___ 0.265 271
XIAOW6G _ 0.993 741 DCS2G__ 0.230 94

JAQ4AG__ 0.846 212 DCS1G___ 0.230 865
JAQ3G__ 0.845 607 DCS3G___ 0.230 669
JAQIG___ 0.844 507 KM22G__ 0.230 468
JAQ2G__ 0.844 008 DCS4G___ 0.230 437
NZD9G__ 0.580 673 XWI0G___ 0.228 819
MWIG__ 0.374 546 DCS5G__ 0.212 389
MW3G__ 0.316 602 DCS6G___ 0.211 112
MW4G_ 0.289 051 GGQ4G___ 0.193 753
MW6G__ 0.287 33 QI2G___ 0.1898
MWs5G__ 0.285 266 KY2G__ 0.187 816
JH5G__ 0.275 564 YZHIG___ 0.184 868
GGQ2G___ 0.268 399 XLT7G___ 0.167 728
GGQ3G___ 0.268 396
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Table 2 Transient angle stability ranking index and simulation

results of N-2 contingencies

i SOATEWENE R %%EZ?
1 Rk 0.070 554 5 Kia
2 Pz 0.068 101 2 Kia
3 ML 0.048 092 6 JAe
4 SR Lk 0.043 887 3 TesE
5 A m] 0.033419 TesE
6 sk 22— 2k 0.028 984 2 TesE
7 Lk 0.027 435 6 TesE
8 St et 0.022 697 2 TesE
9 T 0.021 998 2 TesE
10 T E g ] 0.021 998 2 TesE
11 EARTEEESR 0.021 084 7 TesE
12 MR 0.019 369 7 TesE
13 LIV 0.016 541 TesE
14 Rk 0.014 030 5 TesE
15 ok gk 0.013 587 1 e sE
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