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This thesis explores the use of stochastic optimization techniques to estimate
the equivalent circuit parameters of induction motors with the goal of accurately
representing motor characteristics, most notably efficiency, under real-world operating
situations without interfering with motor performance. The study focuses on three
stochastic optimization methods: particle swarm optimization (PSO), black widow
optimization algorithm (BWOA), and genetic algorithm (GA).

In the scope of research studies, both data from laboratory tests and those
taken from relevant literature were used in the study. It uses data collected from
various operating situations of the motor, including voltage, current, and actual power.
and power factor at various operating points. The study found that the PSO method
was more effective in estimating ECP values than other methods. By utilizing PSO to
determine ECPs and standardizing stator, friction, and windage losses, the technique
allows for the estimation of shaft torque output power, which in turn allows for the
direct evaluation of motor efficiency without requiring a-lot of laboratory testing. The
feasibility of the suggested method is confirmed through comparative analysis with
laboratory test results at various operating points.

To sum up, this research provides useful insights into improving motor
performance assessment and optimization tactics by demonstrating the practical
applicability of PSO-based methodologies for accurate estimation of induction motor

characteristics and efficiency.
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