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Multi-scenario optimal dispatch considering temporal-spatial correlation of wind farms
MA Yanfeng',LI Xin',LIU Jinshan’, HUO Yaxin', CHEN Lei’,ZHAO Shugiang'
(1. State Key Laboratory of Alternate Electric Power System with Renewable Energy Sources,North China Electric Power
University , Baoding 071003, China;2. State Grid Qinghai Electric Power Company, Xining 810008, China;
3. State Grid Hengshui Power Supply Company,Hengshui 053000, China)

Abstract: The output of adjacent wind farms has strong correlation because of the similarity of geographical
environment and climatic conditions. Therefore, it is of great significance to construct wind power correla-
tion model and reasonable dispatching model for large-scale wind power integration. A multivariate time-
series wind speed correlation model is built based on the mixed Copula function and the continuous state
Markov chain model,and a typical scenario is generated by clustering a large number of simulated scenarios
generated by sampling. A two-stage unit commitment dispatching model based on scenario analysis is built
to obtain the unit start-stop scheme satisfying all typical scenarios and the dispatching scheme of each
scenario, and according to the deviation between the typical scenario and simulation scenario, the reserve
demand coefficient of wind power in the model is set based on chance constraint theory to improve the
reliability and economy of system operation. A 10-generator 2-wind farm system is taken as an example
for simulation and analysis,and the results verify the effectiveness of the proposed model.
Key words:wind speed correlation;mixed Copula function;continuous state Markov chain model ;typical sce-

nario;two-stage dispatching model
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Fig.A3 Typical wind speed scenarios in two regions
T B 1—6 M4 0% 0.078, 0,080, 0.081, 0.10, 0.07, 0.087, 3%t 7—12 IR 4>HI% 0.082, 0.091, 0.08, 0.075, 0.086, 0.09,



®AL XKBHASH

Table Al Parameters of thermal power units

EfeR&A AfEfk&R

Pmi/l  Pmad BB {FEH  LFICH/ TFIEH/ a/ b/ _ BER R X
WA ' X . o . s _ %9 A/
MW MW  BE/h  [E/h (MWeh?) (MWeh?) GEeMW?) (FT-MW™) x/;T B

GtMW?Y)  (GEeMw?
1 450 800 8 8 200 200 0.000 5 23.24 1000 3000 17.7 15.4
2 20 110 6 4 27.5 27.5 0.002 5 22.78 250 400 14.1 13.1
3 30 100 6 4 25 25 0.002 5 23.25 250 400 13.9 11.8
4 42 140 6 4 42 42 0.002 3 23.72 280 500 16.7 12.5
5 40 140 6 4 40 40 0.002 3 22.87 300 500 18.1 15.3
6 120 300 6 6 90 90 0.002 1 22.7 700 1000 13.53 11.2
7 45 220 6 6 55 55 0.002 3 22.44 400 750 14.7 13.6
8 50 260 6 6 55 55 0.002 1 22.34 400 750 16.4 12.3
9 264 600 8 8 110 110 0.0012 21.98 950 2000 15.4 145
10 240 400 6 6 55 55 0.002 4 23.44 400 1000 17.8 15.1
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Table A2 Typical scenario dispatch result comparison between with and without considering spatial correlation
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Fig. A10 Wind power in simulated scenario and typical scenario



	202002009.pdf
	202002009_附加材料

