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Studying the modeling and simulation of a three-phase induction motor
and analyzing the results of its tests using artificial intelligence tools.
Dr. E. Tamer Abduljalel Shattour*

Abstract

Simulating electrical machines is a crucial step for engineers and
researchers to analyze and improve their performance and systems in a safe,
customizable virtual environment before moving to costly, manufactured
physical prototypes.

Simulation also plays a vital educational role, providing interactive platforms
for engineering students to understand the operating principles of electrical
machines and their testing safely, efficiently, and cost-effectively.

Initially, the most widespread and important three—phase induction motor in
practical applications was chosen. Specialized software such as
MATLAB/Simulink and Ansys Motor-CAD were used to implement a scientific
simulation methodology

The theoretical foundations of three—phase induction motor modeling were
reviewed, followed by the research strategy, which involved simulating the
basic motor tests: No-load: applying different voltage values (0.5-1.1 Un)
while keeping the applied torque at zero. Current and power values were then
measured, and results were tabulated and curved. Short circuit simulation: By
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assigning different current values from ( to Isc (where Isc = In) and applying
zero angular velocity (o = 0), the voltage and power values are measured,
and tables of results are generated and curves plotted.Loading simulation: By
assigning different torque values from () to Tn, while holding the voltage and
frequency constant, the current, voltage, and velocity values are measured,
and tables of results are generated .

The simulation results, often presented as performance curves (torque,
velocity, current), are used to evaluate and compare different designs,
improve efficiency .

Finally, the results are discussed using leading modern artificial intelligence
tools to analyze the resulting data within the tables and curves, to ensure their
relevance and compliance with standard criteria.

Keywords : Modeling and simulation , electrical machines , three— phase
induction motor , artificial intelligence .

* Lecturer at the Arab Private University for Science and Technology.
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