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Annual Electricity Production of Photovoltaic Power Generation System
Connected With Commercial Power Source
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Abstract

In the near future, a’ domestic photovoliaic power generation system connecied with commer-
cial power source will be used. This study represents a method for calculating annual power
returning from such a photovoltaic system to a utility line. To develop the method, 1kW
rhotovoltaic system was constructed, and a long—term test of the system in the natural weather
conditions was performed. By analyzing the experimental results during both summer and
winter, the following conclusions were derived.

The electric power generated by the photovoltaic array (P,) can be calculated by the model
equation of solar cell using the insolation (I5) and array temperature (t.), and the array
temperature can be expressed by the following equation as a function of insolation, ambient
temperature (t,) and wind speed (V) ;

t.=a+bls+ct, +dIV
where a,b,c and d are constants. The AC power (P,) delivered to the utility line by the DC/AC
inverter can be expressed the following equation ;

P,=0.907P,—63.0
By using these equations, the annual amount of the return electric power was evaluated from
the weather data.

Key Words : Photovoltaic Power Generation System, Photovoltaic Array, Solar Cell,
Solar Energy, Insolation
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Solar cell array 2 for insolation
* Type : Silicon multicrystal solar cell 1 for ambient temperature
* Brea : 10.5 m? (0.44 m2? X 24 units) 1 for atmospheric pressure
* Slope angle : 26° 1 for humidity

Azimuth angle : 0°
Peak output power : 1124 W
Optimum voltage : 200 V
Optimum current : 5.62 A
(at 1 kW/m2 of insolation and 25°C of cell temp.)
DC/AC Inverter
* Type : Full bridge PWM inverter
* Rating input voltage : DC 175-220 V
* Line commuted voltage : AC 101 V (single phase)
* Capacity of output power : 2 kW

*
*
*
*
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