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Research on the joint operation of hydropower and wind power system
AN Yuan, HUANG Qiang, DING Hang, WANG Hao, WANG Songkai
(School of Water Resources and Hydro-electric Engineering, Xi’an University of Technology, Xi’an, 710048, China)
Abstract: It is very difficult for the strong instability of wind power to be absorbed by the grid on
large scale, and the joint operation of wind power and hydropower provides a new idea. In this
paper, the wind power-hydropower system is discussed involving five million-kilowatts hydro-
power stations located in the upstream of the Yellow River and a ten million-kilowatts hydropow-
er stations located in Hexi of Gansu province. A model aiming at minimizing the loss of wind
power is established in considering all kinds of complicated constraints, which is solved by the
modified QPSO method. Case study reveals that the output of wind power compensated by hydro-
power becomes stable, and that the maximum and minimum volatility deviations are 1. 65% and
0. 04 %, which satisfies the requirement for system stability and improves the amount of wind on-
to the grid, and decreases the loss of the wind power. Therefore, the joint operation of the wind
power and hydropower is feasible and rational, providing an effective way to make the wind pow-
er absorbed by the grid.
Key words: hydropower and wind power system; joint operation; modified quantum particle
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Fig.1 Season complementary performance of

wind and water resource
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Fig.2 QPSO algorithm flow chart
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Fig.3 The process of wind power-hydropower

joint operation system
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