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Fig.1 Structure of standalone wind-solar-storage
power supply system
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Tab.1 Component parameters of standalone power supply system
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Fig.4 Meteorological data for standalone power supply system of case 1
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Fig.6 Meteorological data for standalone power supply system of case 2
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Fig.7 Annual load data for standalone power supply system of case 2
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Tab.2 Result of configuration optimization for standalone power supply system of case 1

DR i e 57 A3 v 28 4 e 1 B 45 4
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i] Ry /% lejf{z jf:U\ 2 Eﬂﬁ’zﬁgy} fith U W‘*JrEE(TE Wﬂiﬁ% Ripsp /% Rixc /% P/
LA B AW BB/ (KW-h) DIR/AW EE/m

0 9 304 262 0 0 0 8 0 51.01 51.872

1 1 9 251 140 0 0 0 15 0.99 55.72 50.042

2 9 215 102 0 0 0 15 2.00 55.70 40.003

0 8 586 0 47.34 436.28 51.09 8.00 0 99.98 129.732

2 1 8 408 0 46.82 389.48 28.08 11.35 0.99 100.00 97.364

2 8 429 0 23.03 255.86 25.50 8.00 2.00 91.44 84.914
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Tab.6 Result of configuration optimization for standalone power supply system of case 2
DR i e 37 A3 v 28 49 A G I 45 p—
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0 21 1890 704 0 0 0 15 0 98.31 151.630

1 1 22 1507 502 0 0 0 15 0.99 98.77 139.977

2 24 854 545 0 0 0 15 2.00 99.74 129.784

0 21 3364 0 190.62 3081.17 92.13 8.00 0 10.00  467.366

2 1 20 3114 0 140.74 849.14 86.11 8.52 0.99 100.00 311.975

2 19 2746 0 98.37 655.98 61.52 15.00 2.00 100.00 256.668
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Optimal configuration of standalone wind-solar-storage power supply system
JIANG Quanyuan',SHI Qingjun®, LI Xingpeng', CHEN Yuehui’,ZHANG Wenlei*,SONG Junying’
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;

2. Chongqing Changshou Power Supply Bureau,Chongqing 401220, China;

3. State Grid Hunan Electric Power Company,Changsha 410007, China)
Abstract: Standalone wind-solar-storage power supply system is an effective solution for remote rural
regions and the proper configuration of DG is the key of its reliability and economy. An optimal DG
configuration model of standalone wind-solar-storage power supply system is built based on the elementary
component models,which takes the minimum annualized cost of system as its objective and considers the
constraints of system operation. The numerical solution based on PSO(Particle Swarm Optimization) algorithm
is worked out. In the case study,the battery and the electrolyzer-hydrogen tank-fuel cell circulatory system
are selected respectively as the storage device to compare the optimal configuration solution between
different storage modes. Results of case study show that the optimal configuration solution of wind/solar/
battery is more economical for the same power supply reliability and the reasonable outage cost assessment

and reliability index setting may effectively reduce the investment for system redundancy.
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