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Passaporn Towises : Mathematical Model for Analyzing and Forecasting Electrical Energy
Consumption of Railway Station. Master of Engineering (Engineering Management), Major
Field: Engineering Management, Department of Industrial Engineering. Thesis Advisor: Mr.

Worawut Wangwatcharakul, Ph.D. Academic Year 2019

This research studied the electrical energy consumption of railway station service,
the maximum energy used power supply average 70 percent per year, between 2015 to 2018.
To forecast the railway station energy consumption, the service energy consumption used to
generate the mathematical models for analyzing the energy used trends - the linear, the growth
curve, and the quadratic trend - also a decomposition method; multiplicative and additive
models. Moreover, multiple linear regression had used for analyzing the usage with railway
station data composed of the station structure and the service information. These models
performed monthly electrical energy consumption with 3 types of independent variables
depending on the selecting methods; 1) all data are independent variables, 2) the best subset,
and 3) the stepwise regression. The mean square error (MSE) minima had used to evaluate the
appropriation of the models. These results can use to assess the optimal electrical energy
consumption for improving railway power supply. The results indicated that the optimal
electrical energy consumption for each station could describe as the quadratic trend and the
additive decomposition model, testing the adequacy of the model hypothesis under a 95
percent significant level to confirm the adequacy from the mean square error. Meanwhile, the
optimal linear regression model had minimal MSE, 1,692,548,944.92 kiloWatt-hourz, which
described from all railway station data. However, the energy consumption explaining from all
data showed the minimal value of MSE 2,287,925,761.96 kiloWatt-hour” when the model used

the service information in 2019.
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