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A central receiver system is a type of solar plant. It consists of many heliostats
(reflectors) and one receiver. Heliostats are used to automatically reflect the sunlight to
the receiver. The receiver collects and converts them to the other form of energy such as
electrical and heat. The central receiver system has a huge potential but the system's
initial cost is high. For example, the Solar Tres power plant that can produce 15 MW of
electricity has the initial cost about 58 million Euro. As much as 30-50% of the initial cost is
construction and installation cost of the heliostat system. To reduce cost of the system,
our team proposed to use low-cost heliostats and applying a calibration and compensation
method to decrease the error of heliostat’s reflection that caused by the reduction of
construction and installation cost. This thesis was proposed to verify the assumption of
calibration and compensation method, to test the performance of this method in an
experiment, and to write a computer program to find conditions for good performance of
the calibration and compensation method. To verify the assumption of our method, we
identified error sources that influence the accuracy of the reflection of the low-cost
heliostat and simulate the result of those sources by a computer program. The simulation
results showed that the initial mirror direction error is the dominating source of error which
validated our assumption used in the calibration and_ compensation method. The
experimental results in a simulated environment using 485 calibration points with 5 minute
interval shown that our method can reduce the targeting error by 5.8 times. Furthermore,
the simulation results found a good condition for the calibration and compensation method

with 40 calibration points with 60 minute interval.





