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Abstract: Though the BESS(Battery Energy Storage System) may smooth the wind power fluctuation to
effectively improve the stability of wind power output,its expensive cost restricts its overall performance,for
which,the energy storage capacity optimization is a way to achieve the balance between its cost and
performance. With the SOC(State Of Charge) of BESS as an indicator,a strategy of charge/discharge control
based on the variable power correction coefficient is proposed,which effectively smoothes the wind power
fluctuation while avoids the phenomenon of over-charge or over-discharge to ensure its lifetime. With the
minimum total cost of BESS as its objective,an energy storage capacity optimization model considering the
wind farm investment,operational cost and BESS lifetime is built and solved by PSO(Particle Swarm

Optimization) algorithm. The simulative analysis verifies the effectiveness of the proposed method.
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Fig.2 Configuration of grid-side controller
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Fig.3 Configuration of generator-side controller
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Fig.4 Equivalent schematic diagram of grid-connected AWS-based wave farm
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Equivalent modeling of AWS-based wave farm
QIN Chuan'?,GUAN Weiya'?,JU Ping'?*,WU Feng'?
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
2. Research Center for Renewable Energy Generation Engineering, Ministry of Education,
Hohai University , Nanjing 210098, China)

Abstract: The equivalent modeling of wave farm based on AWS(Archimedes Wave Swing) is proposed and
the equivalent input of wave force is emphatically studied. The steady-state relationship between the input
and output powers of AWS wave force under the maximum energy capture control is proposed. Since the
active power output of wave farm before the equivalence should be equal to that after the equivalence,the
input power of the equivalent model can be derived by the inverse method in both regular and irregular
wave conditions. The power compensation is also considered. A detailed wave farm model is built and
simplified as an AWS-based power generation unit. The simulative results demonstrate that,the steady-state
output power and the dynamic response of the equivalent model are highly identical with those of the
detailed model.
Key words: equivalent modeling;

Archimedes wave swing; maximum wave energy capture control;

equivalent wave force; electric power generation; renewable energy resources
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