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Development of a Simulation Program for Training in Substation Bus Arrangement

Operations
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Abstract

This paper presents the development of a simulation
program for training in substation bus arrangement operations.
The objective is to enable users to learn and practice the
correct switching sequences of various bus configurations in
accordance with standard substation connection procedures.
The program also facilitates the study of the characteristics of
each bus arrangement commonly used in electrical substations.
The simulation includes four bus arrangement scenarios:
1.Single Bus Scheme, 2.Main and Transfer Bus Scheme, 3.Double
Main and Transfer Bus Scheme, and 4.Breaker-and-a-Half
Scheme. The simulation program was developed using a
graphical user interface in Visual Studio 2022, incorporating 3D
modeling to provide a comprehensive visualization of
substation equipment and to enhance the learning experience

through a realistic virtual environment. Evaluation results
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indicate improved learning outcomes, with the average score
increasing from 7.6 (pre-test) to 13.0 (post-test). In addition, the
user satisfaction level was found to be high, with an average
rating of 4.78.

Keywords: Bus Arrangement, Switching Sequence, Electrical

Substation
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