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Feasibility Analysis of Integrating Wind Energy and
Solar Energy as a Hybrid Energy System in Taiwan
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ABSTRACT

Taiwan has significant wind resource in the areas along the western coastline,
southern peninsula, and several small surrounding islands. However, the efficiency of
wind turbines during weak wind periods (from April to September) is much detracted
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because of the climatic features of the Asia monsoon. On the other hand, Taiwan is
located in the subtropical region with sufficient solar radiation and ample sunshine
duration during weak wind periods. As a result, this research is to analyze feasibility of
integrating wind energy and solar energy as a hybrid energy system in Taiwan. Double
rating power of PV systems is used to fit wind turbine systems. Thus, 180 solar panels
Kyocera-KC-120 and Jacob10 wind turbine are integrated as a hybrid energy system to
take advantages of both systems. Four locations (Hsinchu, Wuchi, Chengkung and
Hengchun) in Taiwan are selected as the study cases, representing the northern, central,
eastern and southern area of Taiwan, respectively. A measured data source of hourly mean
wind speed (1996-1999) together with a monthly accumulated data source (1996-2004) at
these four locations are studied and discussed. The result shows that the monthly energy
outputs are about 500 kWh without using PV systems, but the monthly energy outputs are
about 2000 kWh with the hybrid energy system during weak wind periods. It can be
concluded that the hybrid energy system can improve the efficiency of wind turbines and
keep the power supply stable during weak wind periods.

Keywords: Hybrid energy, Wind energy system, Solar radiation, Sunshine duration, PV
system.
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