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Abstract : 2 O 1 3 1 ’;‘

Reliability in a distribution system can be improved by the installation of sedtionalizing
switches. A sectionalizing switch is a device that isolates a faulted part from the system so that
the healthy part can still be electrically supplied. Such a procedure allows restoration of all load
points between the supply point and the isolation point before the repair process of the faulted
equipment has been completed. However, a subjective placement of sectionalizing switches
would be uneconomic owing to the utility’s increased investment. Therefore, the evaluation of the
costs associated with different placements and the corresponding reliability worth associated with
the differences should be judiciously determined. The optimal placement of sectionaliziﬁg devices
can be formulated as a combinatorial optimization problem. The solution to thé problem
presented in this thesis is based on the genetic algorithm and reliability cost/worth analysis.

The genetic algorithni (GA) is a stochastic search technique based on the principles of
genetic and natural selection. The algorithm allows a population composed of many
chromosomes to evolve by three basic operators. The operators are crossover, reproduction and
mutation. A distribution load flow algorithm based on a constant sparse upper triangular matrix is
employed to calculate line currents and load-point voltages used to penalize the chromosomes
that violate constraints of line current and load-point voltage limits in the optimization problem.
Reliability cost is quantified in term of investment incurred by network reinforcement, whereas
reliability worth is quantified in term of customer interruption cost calculated from load point
reliability indices and customer damage functions.

With the genetic algorithm and reliability cost/worth analysis, the optimal placement of
sectionalizing switches can be obtained, providing the optimum balance between the utility's cost
and customer interruption cost. The proposed methodology is tested with a distribution system of
the Roy Billinton Test System (RBTS), which consists of 4 primary feeders and 22 load points
and a distribution network of Provincial Electricity Authority (PEA), which consists of 2 primary

feeders and 26 load points.





