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Abstracts
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Applications of solar celis in rural areas can take several forms, namely, solar home systems, grid-
connected systems for power generation and for compensation loss of a distributed system or
uplifting the voltage at end points. The thesis is the first feasibility study in Thailand on the
compensation loss. Data at the Chachoeng-Sau Wild Life Research Station are used. The system
there consists of a 0.75 kWp solar cell array and a grid-connected inverter of 3.5 kWp, and is 80 km.
away from a distribution transformer of the Provincial Electricity Authority of Thailand. The study
involves data collection at the Station, experimentation on compensation loss in the University

laboratory and modeling of loss compensation.

Analysis of electrical loads at the Station shows daily similar patterns. Large loads are observed
around 19.00-23.00 and 06.00-08.00 hrs. The voltage at the Point of Common Coupling (PCC)
drops between 17.00-22.00 and 05.00-07.00 hrs and is due to large loads along the 80 km. line, not
because of the load within the Station. The array efficiency is low and about 5-6%, the inverter
efficiency 75%, whereas the total system efficiency is 3.25%. The solar cell utilization factor is
1.52 kWh/kWp. Monitoring the system shows that the PCC voltage depends on the real power of

the grid and the Station load. The array is quite small in comparison to the inverter and the power

within the distribution line. Compensation loss can be big or the voltage at the end of the line at the

Station can be substantially increased if the system load is not big and the radiation is high.

Laboratory experimentation indicates that when the solar cell array supplies both the local load and
the distribution system, an array electrical power (fed into the grid) uplifts the PCC voltage, if the
array power is increasing. On the other hand, if the array supplies only the distribution system, the

PCC voltage also increases. The increase is related to the power fed to the grid and radiation.

Upon modeling on compensation loss, an array can compensate the distribution system losses
depending on the radiation. In the actual system. the Station transformer operates at only 5-6% of
its rating and the compensation loss by the array is about 5%. If the transformer operates at its
rating and an array is increased to 0.9 kWp, the compensation loss can be 100% and the array can

feed electricity to the gnid.





