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Fig.1 Optimal allocation framework of wind-energy
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Table 2 Average calculation time of two algorithms
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Table 1 Optimal compromise solutions of four schemes
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Optimal allocation of wind-energy storage combined system based on
extension distance K-means clustering and sine differential evolution algorithm
SUN Huijuan, FANG Du,PENG Chunhua
(School of Electrical & Automation Engineering,East China Jiaotong University, Nanchang 330013, China)
Abstract: Aiming at maximizing the return of wind-energy storage joint investor and the local consumption
rate of wind power, a multi-objective optimal allocation model of wind-energy storage combined system is
established considering the collaborative optimization of source-network-load and demand response. Extension
distance K-means clustering is used to analyze the uncertainties of distributed wind power output and load
demand in multiple scenarios,so as to achieve more accurate and balanced scenario reduction. By intro-
ducing the idea of multi-core parallel operation environment and sine function, a parallel multi-objective
sine differential evolution algorithm is proposed to efficiently solve the optimal allocation model. Taking the
IEEE 33-bus distribution system as an example to conduct the optimal allocation of wind-energy storage
combined system,and the simulative results verify the effectiveness and superiority of the proposed model.
Key words:wind-energy storage combined system;optimal allocation;source-network-load collaboration; demand

response ; extension distance K-means clustering;parallel multi-objective sine differential evolution algorithm
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Fig.A1 Clustering results of 3D data
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Fig.A2 Clustering results of wind power and load demand
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Fig.A4 Schematic diagram of mutation mechanism
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Table A1 Algorithm parameter setting

ZH Bl ZH e

TR AR 200 DE 503548 5 R R 7 0.85
R RIERIRH 1500 DE 5835 XM 1 0.5
SIES 0.025 A 5 10

RA2 BRSHRE

Table A2 Economic parameter setting

ZH B ZH il
PR LZH %2 3 A 11000 JC/kW & ALt 4R A 5 76/
LML A i JE 20a eI AR AR 1.5 JG/(kW-h)
PLEERIRZERZEETANEN 0.2 Jo/kW JAHEL b D LAY 0.61 7&/(kW-h)
IS 0.1 T £ g S 35 HLAD 0.97 J/(kW-h)
AN B LB HUAR 2V/1000(A-h) J& B G g P 25 AR 0.56 JC/(kW-h)
B HLh 2 A A 1200 J6/1 Tl A7 A ST 34 H A 0.63 7&/(kW-h)
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Fig.A6 Typical daily scene of wind power output and load demand in spring
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Fig.A7 Residential load curve in spring after demand response



