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Tab.1 Parameters of thermal units

P WL T R L BT
HLH 2%
U, U, Us
a 100 200 200
b 18 10 17
c 0.04 0.05 0.04
PEMW 100 100 250
pr MW 600 650 800
F2 HKERVNAERSH
Tab.2 Model parameters of pumped storage units
Vimfm?3 Vm/m? 7,/ (MW/Hm?) 7/ (MW/Hm?) ¢,/USD
10 000 4 000 300 240 100
P /MW P /MW /MW /MW ¢,/USD
30 60 10 45 100

1E =0 BT BL, T faf HL 284 MW, DLA$ LA A L Bl AR i I RN ¥ e S AR HE il e 203X AN 46 H A 22 HE 45 AL
HAIHE WY BEH T, 24 AN B PN Y H R 6 47 F922 XU HR 375 A S B I E I DT G A 9 B A S R A R R T
RGN IS 22 . 3 3 S XU TN B ds 5 H R O far e VEA T HE

*3 ATFSREBEHHHTNEE
Tab.3 Load and the predicted data of wind farm output

I B 155 /MW AL 1/pu i Bt 1 /MW SR H1/pu
1 225 0.845 13 339 0.597
2 235 0.928 14 305 0.696
3 269 0.923 15 282 0.810
4 270 0.853 16 275 0.956
5 275 0.820 17 270 0.895
6 285 0.715 18 273 0.693
7 300 0.498 19 286 0.583
8 343 0.424 20 315 0.468
9 354 0.338 21 340 0.391
10 360 0.370 22 348 0.276
11 367 0.193 23 320 0.562
12 359 0.386 24 384 0.752
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Tab.4 Comparisons of different costs in 3 cases

usb

JRAS casel I 2% Fi A case2 25 Bl A case3 25l A
) AR 228 121.73 224 293.93 221 572.46
TFHLIR A 5 584.60 4 363.00 3 742.80
& A 59 823.74 55 482.76 51391.58
i3 A 0 500 500
I O A 307 445.68 298 201.01 283 606.84
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Fig.5 The output of thermal power unit in the extreme
scenario

B4 case2 PHENANZTTERETTUER
Fig.4 Variation of discharge and pumping power and
reservoir volume of pumped storage units in case2
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Tab.5 Integration results of integrated system units with pumped storage MW
L P G1 G2 G3 Sk ik &
1 137 0 0 198 40 0
2 118 0 0 170 40 0
3 167 0 0 159 40 0
4 205 0 0 155 40 0
5 198 0 0 154 40 0
6 163 0 0 121 0 0
7 210 0 9 177 0 0
8 220 0 12 189 0 60
9 208 0 10 211 0 60
10 220 0 22 241 0 51
11 215 0 10 221 0 39
12 220 0 13 230 0 60
13 218 0 10 223 0 60
14 220 0 9 225 0 0
15 219 9 9 272 40 0
16 219 9 10 268 40 0
17 186 0 10 255 40 0
18 170 0 9 235 40 0
19 165 0 10 225 0 0
20 180 0 10 233 0 22
21 220 0 10 222 0 48
22 220 0 13 231 0 52
23 219 0 13 190 0 18
24 220 0 18 192 40 0

I 3 T i B HILZEL A 2B AL B 51 R X v, T R A D] R AT R R A B A HLAH 4 A T DUORIE R S8 B A OR
(4915 BE 71, A Matlab BEHLA= % 200 XU S50, T HLAL 20 & nl SR PEAG 36, e ] SE PRS0 IR 45 R N3k 6
B
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Tab.6 The results of the reliability of unit commitment

R T AL A5 B HLAEL 20 5 T A%

0.40 0.60 0.80 0.90 0.95 0.98
T 41.7 55.8 59.6 88.2 95.3 99.5
flE 30 MW 96.5 98.1 99.7 100 100 100
% 60 MW 100 100 100 100 100 100
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FEMAR A, I T RGBT RS2, FRATE A F 0 E 2R 2 5K Kk £
0.98,0.80,0.40 (¥ XU HL B A5

4 ik
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Economic Dispatch for Wind/Thermal/Pumped —Storage Integration
System Based on Extreme Scenario

Sun Huijuan, Yu Yuan, Jiang Shaochuan

(School of Electrical and Automation Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract ; The integrated operation of wind/thermal/pumped—storage can realize energy complementation and im-
prove wind power utilization. However,the uncertainty of wind power would have a negative impact on the econ-
omy and reliability of the optimal dispatch for the integration system. In order to solve this problem and minimize
the overall operating cost of the system,based on the probability distribution function of wind speed,the uncer-
tainty distribution probability of wind power output was obtained. The confidence interval method was used to
generate wind power of the extreme scenario,and an economic dispatch model of the wind/thermal/pumped-stor-
age integration system based on the extreme scenario was established. In addition,this study analyzed the relia-
bility constraints of the extreme scenario,the effects of confidence interval and the pumped—storage capacity on
the combined operating cost and reliability of the multi—energy units with an example application. The results
showed that the proposed method could effectively solve the problem of low permeability,,and it worked better in
economy and reliability.

Key words: economic dispatch; extreme scenario; confidence interval; wind power; pumped—storage



