Y EE RSB

Power System Protection and Control

Vol.42 No.12
Jun. 16, 2014

F2%E F12 W
20144F6 H 16 H

E T asL e maI st E X2 EH R E X

I, ERURE R OB, AARES WA

Q1. FReMEFHELEZRT (REXF), RF 300072; 2. Mg, #x 4l 310009;
3. B R ATTALN AR AR RG], #IT AL 311100)

HE. LLE4RUHAGZANERGA, URUERRRADTAAYARIAETEMA, SO HRAKELEH M RE
AR, % AGIEBHRESIZRABE, B ) REFHE LR TR R AAER Mok A AR LR LR, ATFHE
S AIRIL AT B AR RN R B AT B RIER, AR — R EE A GRS SRR Ak, B EEET R
AR F R AT 1) 4 B a9 hAL, RE BB S IR R AAE LT B AR A Ex R e Fem, T ARG P B A dr HIntE A
M. IEEE10#L 39 P & A %A AL REY, #FETAMAIERI R, RV 4EH] A,

KR wHERR; EREE RABE; BEdxsl mAHE

Optimal emergency control strategy algorithm of ideal time based on dynamic security region
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Abstract: Emergency control is an important means of system-transient-stability protection. A mount of simulations of power system
emergency control show that under the circumstances of multi-swing instability, action time of emergency control has nonlinear
effects on the transient stability of power system. This paper quantizes the instability parameter based on the theory of dynamic
security region, and compares the transient stability at different time. It puts forward an improved emergency control strategy
screening method with optimal acting time. This method can quantify the influence of time when there is risk of multi-swing
instability and give the optimal moment of concentrated loads shedding and generators tripping. Simulation on IEEE 10-generator
39-bus system shows that the new algorithm can find improved emergency control strategy to decrease the vibration of the system,
and minimize the cost of emergency control strategy.
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Fig. 3 Maximum system power angle difference under

different load-shedding time
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emergency control strategies
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Table 1 Migration distance of BUS11 under different time

A =

generator-shedding

VLIS [E)/s 20 MW 40 MW
0.1 1.1 20.64
0.2 16.90 27.88
0.3 21.41 39.55
0.4 26.79 35.63
0.5 2043 38.12
0.6 21.81 36.05
0.7 21.25 37.35
0.8 22.98 35.00
0.9 19.08 35.89
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Fig. 5 System instability degree under different

generator-shedding time
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Table 2 Migration distance of BUS8 under different time
load-shedding

VML [E)/s 40 MW 50 MW 60 MW
0.1 4.70 17.13 2831
0.2 3.63 23.25 38.88
0.3 5.44 27.23 41.02
0.4 13.89 29.39 4235
0.5 15.15 31.97 4220
0.6 18.27 32.93 43.01
0.7 14.84 28.59 43.11
0.8 16.40 24.09 3321
0.9 16.76 15.00 27.85
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Table 3 Node cost coefficient and maximum instability degree
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Table 4 Instability degree under three emergency control time when the generator-shedding and load-shedding capacity is equal

75 I A /s [atiyES TR RIGE Mins TRR
1 0.1 YIFL: 6 SHIAHDIER 60 MW: 7 ‘SHl 68.34 -0.057 1.35%
HYI 20 MW;
PIfags: 21 5 A DIR 50 MW
2 0.3 PIFL: 6 SHIAHDIER 60 MW: 7 ‘SHl 76.75 -0.085 2.33%
HYI 20 MW;
PIfags: 21 5 A DIR 50 MW
3 0.26 PIPL: 6 SHIAHDIER 60 MW: 7 ‘SHl 78.10 -0.093 1.41%

HYIBR 20 MW;
DIt 21 19 sk VI ER 50 MW
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Table 5 Generator-shedding and load-sheeding capacity under four emergency control time when the instability degee is equal
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