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Abstract: Large-scale wind power connected to power grid has brought great challenges to power system scheduling
operation. In this paper, an improved two-stage compensation stochastic optimization algorithm is proposed to solve the
dynamic economic dispatching problem considering the high-dimensional correlation of multiple wind farms. Firstly,
Copula function is used to describe the correlation of high-dimensional wind farms, and the joint distribution of wind
output is obtained. Secondly, a two-stage compensation stochastic optimization algorithm is proposed to decouple the
conventional and stochastic variables in the dynamic economic scheduling model solving. The calculation of the expected
value of compensation cost is usually limited by the dimension of the correlated wind farms, and the direction of the iterative
is not clear enough to lead the convergence, all this lead to long computation time consumed. So the recursive dynamic
multivariable linear regression method based on global least squares is introduced to improve the proposed algorithm. By
dynamic updating of compensation penalty expectation, computation time is greatly shortened. This improved two-stage
compensation algorithm proposed in this paper overcomes the dimensional disaster of the traditional stochastic optimization
method, and is capable of solving the dynamic economic dispatching problem considering the high-dimensional correlation
of multiple wind farms. Finally, the practicability and efficiency of the proposed algorithm is verified by the examples of
IEEE 118 system and an actual provincial system.
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Fig. 3 Load prediction curve
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Table 2 The calculation result of evaluation index

R A Ps Pi dGu dz

FEAZE 0.5725 0.7448 — —
Gaussian-Copula  0.5318 0.7254 0.6315 0.0801
t—Copula 0.5708 0.7664 0.4935 0.0777
Gumbel-Copula  0.5453  0.7323  0.7497 0.0759
Clayton-Copula  0.5211 0.7057 0.7799  0.089
Frank-Copula 0.5552  0.7556 0.7633  0.0857

AJ %, t—Copula PR EL 1] Spearmantf 5 224 p, Al
kendallAH S R i S FEAE YR & S T 1), BRIGER
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Bidgu & /N, $5 K BE 8BS d X K T Gumbel-Copula
BR A, R AR BRI VR iR U, AR Sk BXt—Copula b %4
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LR XHZ R G N2, 3, 5, 8, 10 X HL 3
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WHE 100 MW, 118, 10N XA R, FAN I 5 &
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Table 3 Calculation results for cases with different number of correlated wind farms connected to power grid

R BB ERESRR  HERGRA,  TWERZRR ETIRAY K H EAR KA
# 10%7% 108 7% 10% 7T 10875 10% 7T REE/MWh KBk wHEs
2 8.215 3.5242 2.15 4.669 3.0762 1559.87 77 109.5335
3 8.1706  3.4174 2.0846 47324 33.949 1686.96 162 234.2856
5 8.0158  3.2058 1.9555 4.7904 69.585 1716.3 228  410.3379
8 8.1121 3.3308 2.0317 4.761 49.8498 1694.24 469  563.0666
10 8.0174 3.204 1.9544 47938 123.5432 1779.09 327 731.5699
5.1.3 2 I AR M R B 45 TR A 2 e 43 b FKAFTR.

NEF T ATELEE, LIS ASAS AR X3
BARGAB, 53525 R8I L K7 i) AR A
AAN 25 18 R 37 Y 3 AR AR R 3R AT 4 52 11 5, &5 SR

AL, ERIRANTE B8 22 I 8] L g AR (4 L
TSI TR B, (ER XU A R /b, B A
B REA AR FEAS R 5 5 10.53%.

k4 REFIESHERT L 7] 1A AR 69 B 25 RLE

Table 4 Comparison of whether to consider the correlation of high-dimensional wind farms

REHBRE BB RS HERERH, WP/ KL H e 5
FHZeE 10% 75 10970 10450 10%60  KREE/MWh  KER Bl
£ 8.0158  3.2058 1.9555 47904 1716.3 228  410.3379
% 8.0581 3.3114 2.0199 4.7265 1578.85 79 134.0451

5.1.4 o BeirAME SR S sk T H
T3 ASAN H TR RS N R 80 51, SR
FEPIF R (D-(13) s S L GF A TR
fife, SR TR ST T RE I VAT S S R,
FHEUZ A AR 10001, 2 J5 I FH AR 26 0 B 1) sk Ji
AR BB AR B3 =, RS0 R E 5, 2 H

GAMSH AT EAT R RR A, WL 45 R WLRS. RS
Bl v RN, Sy R v S TR, 50 B B A2
FEVEAEIS TR 7%, Bl T g R A R Bb, 3&
B G, AR LT3 Sk, AR SCHR et —
B Bt (M SR TR AR TH B[R], JE 2 AE 1 45 R
|, #E RS

k5 Bmik 5k B AMER R R 4 R

Table 5 Comparison of scenario method and improved two-stage compensation stochastic optimization method

SRIGTTE SRR SRR HERERE, SR XEH sk
10875 10%7% 10* 7% 1076 KEE/MWh Il
THrBOEAME  8.0158 3.2058 1.9555 4.7904 1716.3 410.3379
Yyscid: 8.0587 3.2766 1.9987 47621 1610.49 2857.2247
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Fig. 4 Curve of the objective function with respect to the

number of iteration times
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Fig. 5 Curve of calculation results with convergence accuracy
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Fig. 6 Load prediction curve of a real provincial system
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Fig. 7 Typical unit power output of a real provincial system
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Fig. 8 Pumped storage unit output of a real provincial system
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Fig. 9 Curve of calculation time with the number of

wind farms
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