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As the number of electricity users increase every year, many electric utility
companies are faced with a discrepancy between the rating/size of the existing distribution
transformer and its load as well as their limited budget. Consequently, this problem leads to
transformer losses. Increasing the efficiency of distribution transformers can be done by
designing the proper rating in addition to replacing existing transformers corresponding to their
loads. In this study, a mathematical model integrated with energy loss estimation permutation based
on Genetic Algorithms (GA), and designs of experiment were employed to solve this research
problem.

The result from the experiment showed that using one-point crossover tends to get a
better result than cycling crossover. The best crossover rate and mutation rate are 0.7147 and
0.3563 respectively. From the study of relationship between population size and generation, the
experiment suggests that population size has far more importance than generation in terms of
quality solutions.

Realistic examples showed that the optimum value could save capital costs in the first
year by about 464,980.91 baht and reduce the number of 80 percent overload transformers from
32 to 2. Furthermore, the yearly ‘effective rotation between existing transformers could decrease
the energy loss problem. The utilization factors could also be reduced by up to 4.58 percent.
Consequently, the electrical utility gains a longer lifetime of the distribution transformers with
reduced damage caused by overrating operations. The benefits of this study are the sufficient and
effective use of transformers for those within a limited budget and also, this method allows ease

of the maximum transformer load change to satisfy the distribution system designer.
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