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There is an increasing trend of more photovoltaic (PV) grid connected systems. Possible technical
problems raised are quality and stability of the electrical distribution system when more PV units are
grid connected, and the islanding effect. Electrical power quality of grid connected systems depend on
various factors. They are solar intensity variation duc 10 amount of and movement of clouds, shading of
PV arrays, clectrical characteristic of arrays, inverter characteristics and electrical loads, etc. Studies on

cffects of moving clouds on electrical outputs of PV grid connected systems were done overseas about

10 years ago.

This study is the first research undertaken in Thailand on impacts of radiation variation on electrical
outputs of PV grid connected systems. The study consists of 3 parts. First, variation of radiation on
areas representing positions on the same array and different arrays are studied. Secondly, time
responses in terms of rise time and fall time of current and voltage of a cell and an array at different
operating conditions are measured. This is done under 2 changing radiation conditions, i.e. step change
in intensity or square wave condition and bricf intensc radiation as light pulse. The last part observes
operation of an actual system by monitoring radiation variation, array output current and voltage,
inverter output current, voltage and power quality. In addition, study is done by simulating variation in
PV array power, due to fluctuating radiation, supplied to an inverter by DC power output from a DC

generator. This is achieved by controlling shunt field current of the generator.
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A pair of two positions separated by 6 m and another pair of two positions separated by 55 m are chosen
as representing 2 locations on the same array and 2 different arrays, respectively. Radiation
measurements are undertaken at these locations simultaneously, and cover a length of time adequately
covers all seasonal variation. Results show that instantaneous radiation on the same array and different
arrays can differ. Radiation difference of less than 50 W/m’ has the highest probability of occurrence of

about 30%.

In the study of response time of current and voltage of a solar cell, a 10x10 em’ X-Si céll is used.

Step changes in light intensity at the frequencies of 0.1, 0.25 and 0.5 Hz are employed while the pulse
light frequency is 10 kHz. Connecting different loads to the cell result in putting the cell at different
operating conditions. It is found that rise and fall time of current and voltage at different operating
conditions are different. This implies that a DC model of a cell whereby series resistance R, and shunt
resistance R, that are constant cannot explain the different rise and fall time. An AC model is required.
In this AC model, 3 additional parameters, namely, dynamic resistance R, and transition capacitance C,
both of which are voltage dependent, and diffusion capacitance C , which is voltage and frequency

dependent . Determination of model parameters are outside the scope of this research.

Time response of a PV module is undertaken with a 50 Wp X-Si module. Only open circuit and short

circuit conditions are observed. Results are not conclusive.

Monitoring of radiation and inputs and outputs of a PV grid connected system is taken at 4.2 kWp
system at Satri Samutprakamn School. At low radiation intensity (below 400 w/mz), percentage changes
in PV array and inverter output powers and radiation intensity are similar. However, the trend of
changes are dissimilar where as at high radiation intensity (above 400 W/m’) the trend is in the same
direction. At low intensity, power factor and current harmonics increase resulting in poorer power

quality. But it is within the limits stipulated by the elcctricity utilities.

Variation of inverter input from PV array due to fluctuating radiation is simulated by using DC power
output from a DC generator, through controlling the shunt ficld current. Preliminary results are

obtained.



