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Study on wind-light-pumped-storage combined complementary power generation system

WEN Ying, WU Shenglei
(School of Electrical and Power Engineering, China University of Mining and Technology,
Xuzhou 221116, China)

Abstract: In view of problems that waste mine can easily cause surface subsidence and soil erosion, the
paper proposed to transform corresponding underground area into pumped-storage power station, and then
combined with wind-light complementary system to establish wind-light-pumped-storage combined
complementary power generation system. Tracking load curve and minimizing system output volatility are
taken as the optimization target to establish output mathematical models of wind power generation,
photovoltaic power generation and pumped-storage power stations. Improved particle swarm optimization
algorithm is used to solve the models under the constraint condition of considering wind-light
complementary characteristics and power transmission power. The simulation results show that the models
can be used to track the optimization target, and effectively solve the problem of power fluctuation and
consumption when the new energy is connected.

Key words: mine reconstruction; wind-light complementary; pumped-storage; combined

complementary power generation; improved particle swarm optimization algorithm
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Fig.1 Underground pumped-storage power station
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Fig. 2 Structure of wind-light-pumped-storage

combined complementary power generation system
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Fig. 3 Principle of tracking targeted particle strategy
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Table 1 Wind speed and light radiation data

of some where a certain day

. P
(mes 1) (kWem2) (mes 1) (kWem2)

1 8.527 0 13 8.527 0.302 9
2 8.453 0 14 8.453 0.310 3
3 8. 389 0 15 8. 389 0.274 9
4 8.116 0 16 8.116 0.169 4
5 7.287 0 17 7.287 0.107 3
6 6.979 0 18 6.979 0.044 2
7 6.012 0 19 6.012 0.012 4
8 6.458 0.022 9 20 6.458 0
9 6. 034 0.083 8 21 6.034 0
10 4,687 0.181 8 22 4,687 0
11 4,583 0.2358 23 4,583 0
12 4,573 0.2959 24 4.573 0
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Fig. 4 Output curve and load curve of wind-light-
pumped-storage
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Fig.5 System output curve and grid power exchange curve
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