HERE DU LR~ 1t Vol29  No.o

Journal of Drainage and Irrigation Machinery Engineering

doi: 10.3969/j. issn. 1674 - 8530.2011.06. 012

12 3 2
(1. 210098; 2. 450045; 3.
210098)
/A
Hay
VC 2008

I ; ; ; ;

: 5277.9; TK89 .\ : 1674 —8530(2011) 06 — 0518 —05

Modeling and simulation of hybrid wind/PV /pumped-storage system

Ren Yan'® Zheng Yuan® Li Yanpin®
( 1. Water Conservancy and Hydropower Engineering Hohai University Nanjing Jiangsu 210098 China; 2. Institute of Electric Power
North China University of Water Conservancy and Electric Power Zhengzhou Henan 450011 China; 3. College of Energy and Electri—
cal Engineering Hohai University Nanjiang Jiangsu 210098 China)

Abstract: By combining pumped-storage power station and hybrid wind/PV system hybrid wind/PV/
pumped-storage system was established in which wind power model was achieved by manufacturer
provided linear-interpolating characteristic curve PV modeled by Hay model charging model and
discharging model for battery as well as pump condition and turbine condition for reversible pump-
turbine were modeled respectively. Using VC 2008 an userfriendly simulation software was deve—
loped which can simulate the output power of wind turbine PV reversible pump-turbine and AC/DC
loads. By an example the following were achieved. Firstly as the total power of wind and PV was less
than the total loads the reversible pump-turbine operated in turbine mode to generate power for loads.
In the several hours of higher light intensity and higher wind speed the total power of wind and PV was
more than the total loads and the reversible pump-turbine operated in pump mode to pump water to
store the extra power energy in the form of water potential energy. Secondly normally batteries were at
the state of full capacity just as loads were very instant or were very large the batteries discharged and
after discharging they could be recharged immediately.
Key words: hybrid wind/PV/pumped-storage system; pumped-storage station; mathematic model;
hybrid wing/PV system; simulation
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Fig.1 Schematic diagram of hybrid wind/PV/pumped-storage
system
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Fig.4  Output power simulations of each component of hybrid
system distributions of AC loads and DC loads
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