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Constant frequency control of energy-storage power generation of
wind turbine set with hydraulic energy regulation
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Abstract: In order to eliminate the impact of wind fluctuation and intermittence on the smooth operation
of power grid and realize the storage and regulation of the energy captured by wind wheel, on energy stor-
age system is introduced into the closed-loop hydraulic system with pump-controlled motor in hydropower-
type wind turbine set. A mathematical model of motor rotation driven independently by stored energy in
energy storage system is established by using AMESim software in the case of still wind. Aimed at the
composition and working principle of such a novel hydraulic system of hydropower-type wind turbine, a
double closed-loop control strategy of motor with constant pressure difference plus constant speed is pro-
posed to ensure that the power generator with always operate at synchronous speed in the case of power
generation with stored energy. The response curves and changing trends of various system variables are
compared and analyzed under condition of single closed-loop with constant pressure difference and double
closed-loop control with constant pressure difference plus constant speed. The simulation result shows that
the designed double closed-loop motor with constant speed control strategy will be able to stabilize the mo-
tor speed at 1 500 r/min, meeting the requirement of the output power frequency in case of independent
power generation with stored energy.

Key words: hydropower-type wind turbine; energy regulation; energy storage system; constant frequen-
cy control; AMESim
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Fig. 1 Schematic diagram of wind turbine set with hydro-

power energy regulation
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Fig. 2 Simulation model based on AMESim
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Fig. 3 Double closed-loop control strategy
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Tab. 1 Simulation parameters of main components
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Fig. 4 Pressure variation curve of energy accumulator
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Fig. 5 Outlet pressure variation curve of proportional valve

16 - . Pm
14 r
12t .
Z .l R
ool
e 8
= of
= PR
5 AN
0 = ) R— . . .
-1 01 2 3 4 5 6 7 8 9
B/ s

6 CLOIREZEZWHE

Fig. 6 Pressure difference variation curve of proportional valve
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Fig.7 Area variation curve of proportional valve opening
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Fig. 8 Motor flow variation curve
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Fig. 9 Motor displacement variation curve
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Fig. 10 Motor speed variation curve
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