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Application of mathematical modeling in practical production planning

-- Regional electricity prediction based on NARX neural network
Gaihua Gui, Zhanjiang Yuan, Zumeng Li, Zekai Lin
Guangdong Vocational College of Science and Technology, Zhuhai, Guangdong, 519090

Abstract: The rapid growth of China's economy has driven the rapid growth of the demand for electricity. At the same time, the
consumption of electricity has increased the pressure on the environment and made the energy conflict more urgent. In this paper, the
NARX neural network time series model and INPL integer nonlinear programming model are established to solve the problem of predicting
the future electricity consumption demand of a certain month and solving the minimum generation cost. In this paper, the data is first
imported into Matlab to obtain the broken line chart of the original data, from which it can be seen that there are missing values and outliers.
Then, Lagrange interpolation method is used to improve the box diagram to eliminate outliers and complete missing values. Then, it can be
concluded that in different time periods every day, 23:00 to 7:00 is the peak period of electricity consumption, and 18:00-23: 00 is the peak
of electricity consumption. And between working days and rest days, rest days use more electricity than working days. NARX neural
network time series model is used to predict the electricity consumption in the next month, so as to get the predicted electricity
consumption in May. By finding out the optimal combination of generators, the minimum value of the total cost of daily power production
is obtained. The total cost of daily power production is taken as the objective function, and the integer nonlinear programming model is
established. According to the conditions of the topic and relevant data, through the analysis of the cost of each period: the total cost of
power production in each period, and then the sum of the cost of each period to get the target cost function. According to the given
conditions given by the title under reasonable assumptions, analyze and determine the constraints of the model. Through the lingo software
programming solution, to determine the use of different types of generators in different periods of time, find out the optimal solution, to get

the minimum daily cost in the process of power production.

Keywords: Lagrange interpolation; NARX neural network; Integer nonlinear programming
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