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Table 1 The node data of IEEE-39 bus system
BS BUS-30 250
BUS-1
B BUS-2
BQ BUS-39 1104 250 1 000
B BUS-25 224 47.2
BQ BUS-37 540
BUS-26 139 17
B BUS-29 283.5 26.9
BQ BUS-38 830
BUS-27 281 75.5
B BUS-17
B BUS-16 329 32.3
BUS-19
BQ BUS-33 632
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Table 2 The branch data of IEEE-39 bus system

S P i SFRCURH SERORT xRl

PSSt WA AT /p.u. /p.u. (B/2)

T BUS-30 BUS-2 0.018 1

L BUS-1 BUS-2 0.003 5 0.0411  0.349 35
L BUS-1 BUS-39 0.001 0 0.025 0 0.375 0
L BUS-2 BUS-25 0.007 0 0.008 6 0.073 0
T BUS-25 BUS-37 0.000 6 0.2320

L BUS-25 BUS-26 0.003 2 0.032 3 0.256 5
L BUS-26 BUS-29 0.005 7 0.062 5 0.514 5
T BUS-29 BUS-38 0.000 8 0.0156

L BUS-26 BUS-27 0.001 4 0.014 7 0.119 8
L BUS-27 BUS-17 0.001 3 0.017 3 0.160 8
L BUS-17 BUS-16 0.000 7 0.008 9 0.067 1
L BUS-16 BUS-19 0.001 6 0.019 5 0.152 0
T BUS-19 BUS-33 0.000 7 0.014 2

T LB T 9 A8 TR Y
®3 REHFHHNSH

Table 3 The output paramerers of wind farm

Wty oA MR i
Gl Ji/MwW Rl /MW
26 70 120
29 100 100
27 90 150
16 75 750
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Table 4 Optimal results for wind
farm output based on IGDT

s H IR IZE T /MW Rgh ) BARA
* 26 20 27 16 /MW R/MW

0.0 0.00 75.0 109.5 945 945  373.50 373.50
0.1 0.09 76.5 111.0 93.0 91.5 337.02 336.15
0.2 0.18 705 1140 885 91.5 298.87 298.80
0.3 020 675 105.0 75.0 81.0 262.52 261.45
0.4 023 585 93.0 735 675 22512 224.10

0.5 026 540 79.5 63.0 57.0 187.23 186.75
0.6 0.30 57.0 60.0 54.0 45.0 149.64 149.40
0.7 036 405 525 46.5 45.0 118.55 112.05
0.8 0.46 255 48.0 375 315 77.56 74.70
0.9 057 135 37.5 345 30.0 49.24 37.35
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Fig.2 The comparison for results between
three models
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Fig.3 Three subarea systems of Jiangsu grid
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Table 5 The output paramerers of wind farm
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Table 6 Optimal results for wind
farm output based on IGDT

BRI AEI/MY e fpsdif AR

DS P /MW /MW

0.0 0.00 94.5 69.0 163.50 163.50
0.1 0.09 94.5 69.0 147.90 147.15
0.2 0.19 93.0 67.5 130.81 130.80
0.3  0.20 84.0 60.0 115.06 114.45
0.4 0.23 72.0 55.5 98.21 98.10
0.5 0.26 63.0 49.5 82.82 81.75
0.6 0.30 54.0 40.5 65.70 65.40
0.7 0.37 48.0 31.5 49.95 49.05
0.8 0.47 39.0 24.0 33.37 32.70
0.9 0.64 36.0 10.5 16.95 16.35
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IGDT based power dispatch for wind farms participating in power system restoration
LIU Changsheng', XIE Yunyun', WANG Xiaofeng”, LI Kairong'

(1. School of Automation, Nanjing University of Science and Technology , Nanjing 210094, China;

2. Information and Technology Branch, Wenzhou Port Group Co., Lid., Wenzhou 325000, China)
Abstract : Because the wind generation has a quick starting speed and needs small cranking power, it can be employed to
accelerate the restoration speed of blackout system. Because of the uncertainty of wind power output, the output power of wind
farm must be scheduled to reduce the fluctuation and ensure the security of restored system, as well as enhance the efficiency of
wind power utilization during system restoration. In this paper, an information-gap decision theory (IGDT) based optimization
model is proposed to dispatch the power of wind farms during system restoration. Firstly, the deterministic model is established
without considering the wind power uncertainty. Then the deterministic model is transferred to the robust model by IGDT
considering the uncertainty of wind power, which is solved by artificial bee colony method. Lastly, the method is verified in the
New England system and part of Jiangsu power grid.

Keywords : power system restoration ; output power dispatch of wind farm; uncertainty of wind power; information gap decisi-

on theory
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