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Fig.1 Microgrids in a power distribution system
RFEL I P B 4 A AN T 2 T, T A e R
(/INKHE XUHL ) B 38 it ) g, A Al v P 42 e

TlHL A 281 05, £ PCC Y i AL 22 3 il B B
HG— R IR
27 k 33

| Z Z,,
i

£

T

7K TR 7J<l i g%
@% D26
B2 stk R R

Fig.2 Structure of a microgrid with main lines
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Fig.4 Flow chart of optimal plan filtering
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Fig.6 Curves of annual water flow, annual wind
speed and annual load in the microgrid
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Table 2 Parameters of microgrid equipment
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Table 3 Typical operation modes of
microgrid in Shaoguan
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Table 4 Configuration scheme of
microgrid in scenario |

AR RE SRk EAl Fh mRH
W AR OFROEEY, BEY BES JEWBE

kKW kW (MW-h) (MW-h) (MW-h) 4/%
10 224 32 132 213 1791 -8.95
11 369 10 654 221 2451 898
12 279 100 1027 188 2111 938
13359 593 690 18 2630  9.65
14 200 232 1471 140 1716  9.80
15 355 678 705 14 2646 9.19
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Table 5 Configuration scheme of
microgrid in scenario ||
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kW kW  (MW-h) (MW-h) (MW-h) &#/%
10 538 611 213 17 3112 7.96
11 177 349 1 620 97 1610 8.71
12 242 210 1218 148 1961 9.23
13 484 127 321 178 2 827 9.64
14 387 121 590 181 2 556 9.91
15 286 367 994 90 2243 8.87
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Table 6 Configuration scheme of
microgrid in scenario Il
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12 692 254 53 132 3142 12.51
13 200 265 1473 128 1727 12.72
14 251 305 1167 113 2 047 12.89
15 585 203 144 150 3032 12.29
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Table 7 Comparison of three scenarios
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Optimal sizing of microgrids with wind-hydropower-energy storage
CHEN Yongjin', WU Jiekang®, WENG Xinghang', ZHANG Wenjie’, LUO Weiming’
(1. Shaoguan Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,Shaoguan 512000, China;

2. School of Automation, Guangdong University of Technology , Guangzhou 510006, China)

Abstract : Due to the power and voltage constraints of the distribution system, the resource of wind power and hydropower is

abandoned in microgrid planning to reduce equipment capacity. Thus,in order to make full use of renewable energy, an optimal

configuration of effective and friendly grid-connected microgrid with wind-hydropower and storage is proposed. Firstly, the

resource of wind power and hydropower is quantized, and the operation and control strategy of microgrid is determined. Then

considering operational constraints of microgrid in distribution system,a multi-objective optimization model is established , with

considering the costs of investment and operation, abandoned amount of wind power and hydropower, and annual power

generation as objective functions. The model is solved by the non-dominated sorting genetic algorithm (NSGA-II). Finally, the

technique for order preference by similarity to an ideal solution( TOPSIS) is adopted to choose the best optimal solution from

Pareto solution set based on some indices proposed in this paper. The proposed algorithm is applied to a distribution network in

Shaoguan county with multi-scenes,and the result shows the proposed model could improve the utilization of renewable energy

and ensure the power quality of the distribution system,and verifies the effectiveness of the model and solution strategy.

Keywords : microgrid ; optimal sizing; small hydropower;small wind power;energy storage
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