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Fig.1 Flowchart of algorithm
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Fig.3 Flowchart of load margin calculation
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Table 1 Preventive control strategy for Case 1

A V) 1 fif e W KAHLEEE
89 0.057 355 -0.014
150 0.492 359 -1.600
154 0.189 360 -1.600
352 0.007 361 -2.202
353 0.007 395 -0.358
554 0.975 396 -0.544
572 0.139 148 -0.708
580 2.360
590 2.800
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Table 2 Corrective control strategy for Case 1
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R I 4 A i NPt RS,
598 0.31 355 -0.380

159-160
600 0.40 318 -0.330
2 -0.34
155-159 598 0.27 355 0.349
600 0.35 318 -0.271
160-164 600 0.40 355 -0.400
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Table 3 Calculation time of proposed method

i T 8] /s
T By 42 il 0.981
TG e g 0.183
2 1 31 0.810
EFERT 1.974
(2)1EM 2,

PRIty A T A A s A R
SUITHE 32, WU A5 ) T )7 422 o) SRS I, A 3 > 48 e 100
REVSC IR S5 B 9 P9 DXURGE I AL | DA T 78 2 T AEL il e
JHAC 38 RS A ) SR ) o TR O IR AR B o
R TR A 114 2R 8 KU T DA P2 1 22 0.02, Il 2
T ) SR s 32 BB ) AEL ke e K L 92D 2= 30 4
TR W SRS A 3R 4 B, AT RAFR |l T TR 4
il P 255 R ) FHUARL S i i | S A o SR e A
b, TR 4 A BRI 2 1.36 pou. o

x4 1BR 2 BTG E R B

Table 4 Preventive control strategy for Case 2

A Y1) 1 i R S AL B R
89 0.057 355 0.014
150 0.285 359 -0.550
154 0.089 360 -0.638
352 0.007 395 0.358
353 0.047 396 -0.544
554 0.875
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Table 5 Corrective control strategy for Case 2
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WAL —— e
T Y 1 fuf 1 RS P A&
598 0.51 598 -0.61
159-160
600 0.40 600 ~0.30
598 031 598 ~0.41
155-159
600 0.45 600 -0.37
160-164 600 0.40 598 -021
600 ~0.19
300 0.25 252 ~0.21
189-176
207 0.62 636 -0.66
300 0.77 152 -0.42
125-159
207 0.11 236 ~0.46
125 0.37 132 ~0.32
160-182
258 0.16 286 -0.21
232 -0.72
136-218 121 0.99
186 -0.27
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Fig.5 Relationship between cost of preventive
static security control and system risk
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Table 6 Preventive control strategy for Case 3

A Yo7 Ao 1 A KB R
89 0.064 355 -0.514
150 0.542 359 -1.990
154 0.300 360 -2.365
352 1.077 361 -3.012
353 2.069 395 -1.253
554 0.958 396 -2.369
572 0.422 301 -1.098
580 2.378 152 -2.055
590 3.012 148 -1.050
264 2.569 198 -2.784
268 3.892 211 -2.002
428 1.985 177 -1.219
504 2.443
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Table 7 Corrective control strategy for Case 4

VIt RS
WS B —
T Y17 fif = R RS
. -0.61
159-160 598 0.65 598 0.6
600 0.40 600 -0.44
155-159 598 0.32 598 -0.42
600 0.51 600 -041
-0.31
160-164 600 0.51 598 0.3
600 -0.20
300 0.28 252 -0.21
189-176
207 0.69 636 -0.76
7 152 -0.64
125-159 300 0.79 5 0.6
207 0.31 236 -0.46
125 0.58 132 -0.32
160-182
258 0.16 286 -0.42
232 -0.77
136-218 121 1.04
186 -0.27
232 -0.92
136-225 182 1.29
186 -0.37
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Hybrid control of power system static security
FU Xu
(Northwest Electric Power Design Institute Co.,Ltd.,Xi’an 710075, China)
Abstract: A hybrid control method for the static security of power system is proposed to coordinate the

preventive control with the corrective control. In the preventive control module,a system risk index is

applied to determine the contingency sets,which considers the occurrence probability and severity of

contingencies ;the continuous linear programming technique is used to solve the multi-contingency preventive

control strategy of static security. In the corrective control module,the unsatisfied static security margins are

detected first,and with the consideration of the random fluctuations of wind/photovoltaic power generations,a

corresponding corrective control strategy is then developed for each contingency. The proposed method

adopts the system risk index to coordinate the contingency sets of both preventive control and corrective

control for the coordination between preventive control and corrective control to obtain a static security

control strategy ,which meets the requirements of power system for both security and economy. Simulative

results of a practical 682-bus system verify the effectiveness of the proposed method.

Key words: power systems; static security analysis; preventive control; corrective control; load margins



