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Abstract:In order to make full use of the information of wide area measurement system (WAMS) to
rapidly identify the transient instability online, this study proposed a transient instability detection method
based on stable boundary of actual measured response trajectory. The authors deduced the transient stable
boundary condition on the phase portrait of OMIB system according to the ridge of one machine infinite bus
(OMIB) system. It is found that the trajectory of disturbance energy versus voltage phase angle is geomet-
rically similar with the phase trajectory at arbitrary point of OMIB system. The measured information out-

side generator bus can be used for identifying transient instability. Meanwhile, the points with zero second
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derivative form a no-returning boundary on the phase trajectory of critical unit pair, which shows that the

geometrical feature can be used for identifying the transient stability. The authors also gave a checkout of
the availability by the simulation test of PSASP6. 28 WEPRI 36 bus system.

Key words: ridge of single generating unit; phase portrait; disturbance energy; no-returning bounda-

ry; phase trajectory of critical unit pair
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0.48 —0.149 1 0.273 0 0.178 9 0.004 5
0.49 —0.182 5 0.339 0 0.2135 0.004 9
0.50 —0.140 0 0.414 3 0.248 9 0.005 4

S RSN R SR I S BT B TR ], 0.39 s &
0. 41 s B B A Ficia #1022 308 Hi . 7 0. 42 s & 0. 50
s, d*w; /d6% N Aw% >0.1,A6% >0. 2, R4 th
LR R AR L A5 SR AR E Y.

E N S L IRAEROR  Eoi RS = e - A N
2 3, W B} | maxAw; | = 0. 030 5, | maxAd, | =
1.442 6.

R 3 RSk IR LA 8RR

Tab.3 Critical generator pairs trajectory
sampping datas of instability

Fbt o s e R )
%1 /s @i/ €0 /% /% @i/
0.31 —0.001 2 0 0 0.0316
0.32 —2.078 0 x10~* 0.068 9 0.008 9 0.0318
0.33 —2.073 6 x10* 0.138 3 0.017 4 0.0320
0. 34 0,002 7 0 0 0.032 3
0.35 0.002 6 0.070 6 0.008 5 0.0325
0. 36 0.002 5 0.141 8 0.018 0 0.032 8
0. 37 0.005 1 0.213 6 0.028 5 0.033 2
0. 38 0.003 1 0.286 2 0.040 0 0.033 5
0.39 0.003 7 0.359 2 0.053 4 0.033 9
0. 40 —0.014 7 0 0 0.034 4
0.41 0.004 6 0 0 0.034 9
0.42 0,005 2 0.076 3 0.010 8 0.035 2
0.43 0.005 0 0.153 3 0.023 6 0.0356
0. 44 0.005 4 0.2313 0.0387 0.036 0
0. 45 0.006 5 0.310 4 0.056 1 0.036 6
0.46 0.003 3 0.390 7 0.076 1 0.037 2
0.47 0.004 3 0.472 4 0.099 3 0.0379
0.48 0.003 9 0.555 8 0.124 6 0.038 7
0.49 0,002 3 0.640 9 0.152 5 0.039 5
0.50 0.002 1 0.728 0 0.1830 0.040 4
0.51 0.0019 0.817 1 0.2154 0.041 4
0.52 5.990 6 x10 ° 0.908 5 0.249 8 0.0420 5

2)FE0.3 s & 0.31 s, dw; /do% B HASIE 0. 31
s 0.39 s RAEIX A d®w; /doh ik fH 275 X 14>
X B Aw %<0, 1,A8% <0, 2 #BEHN] 1),0.31 s &
0.39 sEf[Al Bt R GE AR ZF i ANk B A . 5 EiRiR

7E0.31 s~0.33 s RFEIX ], d*w;/do% K,
TERAERT 2] 0. 34 s~0.39 s, d*w; /do% HIE . Ti%
BB Aw % =>0. 1. A0% =>0. 2, 55 & ¥ 0] 1), 3% B B
BOHE I AT RO s FEHLAL R AR b AP w, /do)
TR hy 1E B 20 2R 58 28 1 NI 113 B A R G R R

4 & it

AR SCHEF BT GF R R G DR D B
Z B BIE RGEAR D B BT E T AL
BT BB A5 R RN ik

DX LTS KRS V.0 T FEafaEil
REAEREAT T3 Hr, KL T R G AE V-0 V1
b BB 5 AR G AR LA B0 H AT AR LAY L]
FRAE o 8 Bh X — S8 FTRE 28 408 25 Fa o 1) UL o5 4E
o2 e B AL M T B2 2 9 ) B) 2k ] 26 0% .
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2) % i S AL 2H X5 A e L An] e A 2R AT 05 E
o e B ALZEL X FH BUIE 5 B L IG5 K R e A
B AE SR A ARG RE o B AT AR LA LA R . B T 2%
P JLAT R A 2R AT 87 258 I [R) AR 5 T 2 4L
RGN O EAE A T A AN 3R 8] 30 52
PLIGTF K AR G2 L.

3 GG AR A B S AN IR [ 1 5O s A 4
I ] A8 ) A TR L £ HH T B S TR B
PETTIEAN T B0 R A A B B S R SR T U AS
WIS A D7 A5 R W] T P 5 1 9 5 3k
A B

SO R SR E T PR AR AR A B AR B A
D7 RESr ML A LA AL ST RS R R AR
T 0. SCHR BRI ) L D0 Hh B (2 RORE L T 1
F AR BT ZEA e s 5 e By 4 23 A T . 3P R
S A X — e B 180° 4 Oy 2 A2 1) S 1R 1) 7 1%
FAT — @ ORI (H A H 25 il o D7) B3 i i 4 e (]
A R G E S EE. 7EAE AR REMZ 2
R AN A 1l FAEATS A e 2 — TR
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