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Robust dynamic economic dispatch considering uncertainty of wind power based on
conditional value-at-risk under ¢-divergence

ZHENG Yi,BAI Xiaoqing,SU Xiangyang
(Guangxi Key Laboratory of Power System Optimization and Energy Technology,Guangxi University,Nanning 530004, China)

Abstract: Aiming at the power generation risk cost of dynamic economic dispatch under the background of

uncertainty of wind power forecast error,a risk cost robust optimization model for dynamic economic dis-

patch based on conditional value-at-risk is established. Combining statistical theory, ¢-divergence is adopted

to construct the confidence region of uncertainty probability of wind power forecast error with a higher con-

fidence level under the condition that only the wind power forecast error scenario is known. The Lagrange

dual theory is used to transform the risk cost robust optimization model for dynamic economic dispatch into

a tractable mathematical model. IEEE 30-,IEEE 118- and S1047-bus systems are used for numerical simula-

tion, and results show that the proposed model can effectively restrain the impact of uncertainty of wind

power forecast error on risk cost.

Key words:wind power;risk cost;CVaR ;¢-divergence;robust optimization
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% C1 fAafa 5 K&z
Table C1 Forecasting data of load and wind power

I Bt i IMW KA T S 3IMW
1 283.4 51.0
2 269.2 58.4
3 257.7 45.3
4 251.1 48.6

# C2 |EEE 118 11 m ARG fafer 5 XU TN i
Table C2 Forecasting data of load and wind power in |EEE 118-bus system

R /MW

N ﬁ . /MW [=)

B it 185 645 82 %5
1 3730 68 51 93
2 3487 63 58 100
3 3343 75 45 88
4 3255 81 48 96

& C3S1047 TR ARG Al 5 KR TN E
Table C3 Forecasting data of load and wind power in S 1047-bus system

ST H /MW

i E ﬁ% MwW =] =) [=) [=) [=) [=)
RIS 21 % 685 2719 31495 5475 71845
1 10195 286 265 263 276 235 287
2 9937 263 274 300 289 256 208
3 9271 278 232 284 300 274 300
4 8896 300 248 293 245 265 283

# C4 XM KL #ME IEEE 18 T m AL EBENKRBERSTERES T TR EALLE
Table C4 Comparison of risk cost between robust and complete error distribution in IEEE 118-bus system with KL divergence

o R S RS &R ZE AT R I m IR/ %

N B =002 B =005
SR T B AT ARt T HLSEIH T
100 50.8 62.9 116 453
200 411 60.7 34.4 422
300 38.9 58.2 332 419
400 36.0 422 285 33.2
500 35.1 39.7 26.0 312
600 315 36.4 24.9 306
700 158 30.9 185 271
800 9.7 29.1 15.1 233
900 44 172 6.3 19.0
1000 14 14.7 21 16.9

#* C5 XM KL #E S-1047 TR A G &%NKEER STHIRES B TR ERAEELR
Table C5 Comparison of risk cost between robust and complete error distribution in S 1047-bus system with KL divergence

R A RS R ZE A T I TR/ %

N B =002 B =005
A T BT A T BT
100 35.9 438 14.0 17.7
200 332 39.0 12.7 17.1
300 314 36.3 1.2 14.9
400 272 318 105 147
500 26.2 276 95 133
600 16.2 24.9 77 11.1
700 133 16.7 55 8.9
800 5.1 143 40 43
900 35 11.0 1.4 37
1000 16 55 05 2.7
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