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This thesis presents a method to determine optimal sizing of distributed generation (DG)
in the case when the total number and the locations of units to be installed are specified for
minimizing distribution loss. It takes into account the impact of DG on coordination with
protection devices within the radial distribution system. Genetic algorithms are applied to solve
the mathematical problem formulated. The contents are divided into three parts. Firstly,
distribution loss reduction by using distributed generation and the effects of distributed generators
on protection devices have been elaborated. Secondly, the approach based on genetic algorithms
has been proposed to solve the loss minimization problem in radial distribution system taking into
account the existing protection coordination. And last, test results using the two test systems, that
are Roy Billinton Test System Bus 2 (RBTS BUS 2) and a modified Provincial Electricity
Authority (PEA) test system have been presented and discussed. The results obtained confirm the
effectiveness of the proposed algorithm which can appropriately determine the optimal generated
power of the distributed generators, resulting in a decrease of distribution losses more than that in
the case when solving the same problem using sequential quadratic programming, and produced
no impact on protection coordination. Additionally, when comparing loss reduction performance
between the case concerning the protection coordination constraints and that when the protection
coordination constraints are relaxed, it is found that the distribution loss in the former case is

higher than that of the later case by approximately no more than 10 %.





