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Tab. 1 Multi objective optimization
of Pareto curve data
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0.4 0.239 6 502.492 535 629.410
0.5 0.269 6 655.490 385 137.248
0.6 0.281 6 833.208 250 480.210
0.7 0.268 7 044.985 137 640.167
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Tab. 2 Optimization results of three schemes
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Tab. 3 Value of wind speed fluctuation period

I Bt 4 5 6 7 15 18
Upas 0.088 0.090 0.096 0.098 0.094 0.087
Upin 0.031 0.042 0.085 0.084 0.078 0.032
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Multi-objective Optimal Power Flow Calculation Incorporating

UPFC Considering Decision Risk
LI Bin', LIU JianKun®, LI Qun®, YANG Guang', WEI Zhinong’, HE Tianyu*, ZHANG Qingsong’

(1. State Grid Nanjing Power Supply Company, Nanjing 210019, China;
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3. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
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Abstract: With the large-scale integration of wind farms, the uncertainty of wind power poses great threat to the stability of

power system. The Unified Power Flow Controller (UPFC) has been the most comprehensive Flexible AC Transmission System

(FACTS) device ever since. It is advanced in power flow controlling. In this paper, UPFC is deployed to coordinate with wind

power uncertainty. A multi-objective optimal power flow model incorporating UPFC is established to tackle with decision risk.

Case studies on IEEE 14-bus system show that optimal decisions can be obtained by solving the proposed model and, most of

all, risks can be reduced.

Key words : decision risk ; unified power flow controller; wind power uncertainty

(i & BL)



2= ik 45 LR KUK )& UPFC £ B ARt T4 25
B A
ALGONA H#1[X 2010 4E 7 F 4 H 24 B B X S XUH H S8 an T .
Mk Al BHERERORERIE m-s™
Y 1 2 3 4 5 6 7 8
A 14 13 10 10 11 11 13 14
S1 12.745 4 12.079 8 9.954 1 9.978 8 10.213 3 11.464 2 13.139 2 13.669 5
S2 13.440 8 12.709 2 9.251 8 10.344 2 10.833 12.015 3 11.534 7 13.968 3
S3 14.768 9 12.588 8 10.194 1 10.683 1 10.397 9 11.706 14.200 2 14.693 4
S4 14.603 7 13.320 7 9.885 4 10.255 8 11.3252 10.074 9 14.198 1 14.181
S5 13.587 1 13.911 7 10.383 2 9.405 2 12.048 5 12.146 6 14.026 6 13.588
e 9 10 11 12 13 14 15 16
T AR 14 13 14 17 14 11 8 9
S1 14.359 3 12.979 3 12.882 1 17.718 8 14.014 8 10.651 4 9.014 8.297 8
S2 15.126 3 13.244 1 15.304 7 16.067 7 13.234 2 10.380 4 8.431 1 9.220 9
S3 15.377 11.963 4 12.579 1 14.041 8 12.977 10.378 5 8.209 7 8.106 2
S4 13.799 3 13.251 2 12.323 3 18.217 6 13.577 9.771 4 8.417 2 9.002 5
S5 12.766 2 12.341 3 13.852 3 17.069 8 14.043 9 11.174 5 8.456 8 8.957 7
e 17 18 19 20 21 22 23 24
SRR 9 7 7 6 6 6 5 13
S1 8.945 8 7.022 7 6.466 9 6.375 5 5.766 3 5.986 6 5.313 7 12.372 3
S2 9.567 3 7.594 7 7.059 1 6.263 4 5.626 9 5.788 8 5.184 9 11.843 7
S3 9.144 8 6.963 7 7.573 4 6.133 6.199 1 6.499 6 4.571 3 13.012 5
S4 10.481 4 7.573 8 6.326 2 5.5953 6.118 3 5.798 4.956 5 13.202 3
S5 8.673 2 7.092 7 7.214 1 5.554 6 6.403 3 6.462 6 4.871 13.983
ik A2 £52 S ERERKEE DEE MW
ik 1 2 3 4 5 6 7 8
Sl 80.000 80.000 47.433 47.776 51.091 70.653 80.000 80.000
S2 80.000 80.000 38.204 52.989 60.386 80.000 71.850 80.000
S3 80.000 80.000 50.815 58.067 53.778 74.799 80.000 80.000
S4 80.000 80.000 46.486 51.703 68.323 49.121 80.000 80.000
S5 80.000 80.000 53.562 40.135 80.000 80.000 80.000 80.000
Y 9 10 11 12 13 14 15 16
S1 80.000 80.000 80.000 80.000 80.000 57.582 35.306 27.266
S2 80.000 80.000 80.000 80.000 80.000 53.521 28.684 37.822
S3 80.000 79.343 80.000 80.000 80.000 53.493 26.349 25.291
S4 80.000 80.000 80.000 80.000 80.000 44.937 28.535 35.169
S5 80.000 80.000 80.000 80.000 80.000 65.841 28.962 34.636
b= 17 18 19 20 21 22 23 24
S1 34.496 15.519 11.427 10.814 7.159 8.394 4.929 80.000
S2 42.227 20.382 15.809 10.085 6.428 7.280 4.370 77.213
S3 36.886 15.055 20.189 9.269 9.678 11.650 2.168 80.000
S4 55.017 20.193 10.490 6.268 9.179 7.331 3.462 80.000
S5 31.351 16.079 17.073 6.064 10.998 11.398 3.149 80.000




