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Table 1 Active and reactive power load

WaS AHY/MW LI/ Mvar|| T 8E5 BHI/MW LT/ Mvar
3 387 3 21 339 142
4 565 208 23 313 107
7 299 107 24 374 —112
8 587 199 25 289 61
12 74 761 26 204 25
15 385 184 27 346 93
16 395 39 28 271 36
18 223 42 29 349 33
20 745 113
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Table 2 Bus voltage beyond limit
g F, T R s H, T R
PR LR PR S N
4 0.890 4 0.919
7 0. 896 8 0.916
8 0. 897 10 0.915
1 11 0. 889 2 11 0.905
12 0.682 12 0.693
13 0. 885 13 0.900
14 0. 896 14 0.908
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Fig. 1 Bus participation factors
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Table 3  Active power generation before and after
optimization under contingency
KL S g/ MW KHHA i/ MW
(227 e BJMUE _ B4 et mUMJc/E _
BebE 1 Wk 2 W1 bR 2
30 299.10  299.10  299.10 35 777.60 731.02  780.91
31 572.90 629.96  632.61 36 669.90 691.43  700.00
32 777.60 426.84  416.65 37 646.00 646.00  646.00
33 756.10 756.10  756.10 38 993.00 993.00  993.00
34 607.70 607.70  607.70 39 1196.30 1114.25 1321.75
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Table 4 Reactive power generation before and
after optimization under contingency

RHHLICTH 1/ Mvyar
Bk Heke 1 R 2

AT Ui AT AR
30 112.97 —183.51 261.48 179.19
31 565. 26 421.69 506. 33 435. 24
32 753.77 400. 00 699.63 400. 00
33 283.98 203.57 193.99 201.08
34 260. 29 202. 30 218.49 201. 20
35 428. 86 306. 14 326. 88 314.91
36 235.35 123.08 177.35 126. 41
37 95. 84 222.91 92. 90 9.29
38 191. 46 161. 82 131.16 112. 48
39 268. 84 160. 01 245.99 57.67
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Table S Load shedding and its capacity
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4 222.56 81. 90
7 117.71 42.27
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2 7 29. 36 10. 54 5.7
12 28.17 278. 29
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An Optimal Control Strategy for Recovering Feasible Solution of the Power Flow

GUO Li, ZHANG Yao, HU Jinlei, LI Cong
(South China University of Technology, Guangzhou 510640, China)

Abstract: An optimal control strategy for recovering the feasible solution of the power flow under specified contingencies is

proposed. This algorithm aims to minimize the control cost while recovering the feasibility of the power flow. The recovering

process is transformed into a nonlinear programming problem which is solved in two steps, restoring solvability and restoring

feasibility. The optimal load shedding method is used to regain power flow solutions under specified contingencies, while a

modal analysis is made to determine the participation factors of each bus related to the key instability mode. These participation

factors are used to determine a priority list for the optimal power flow tool to minimize the load shedding and re-dispatch of the

active/reactive power generation. The primal-dual interior-point algorithm is applied to solving the integrated mixed-integer and

nonlinear problem. The simulation results show that the modal analysis has reduced the dimensions of the problem and

improved the converging speed, which is important for on-line real-time control.
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