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Abstract

Abstract

Power load forecasting which provides reference for power generation
program, the basis for the increasing capacity, layout of the construction and
investment of grid, is an important guarantee for the healthy development of the
power system. It is a sign of the power of modern enterprises, and has been the
important issue to ensure that the power system is reliable and economical power
supply. With the rapid development of China's economy, the development of power
industry goes into the market process. It means that the demand of accuracy,
timeliness and reliability of the load forecasting become higher. To improve the
accuracy of power load forecasting become the challenges and pressures in the new
era.

Power load forecasting system is a nonlinear dynamic system, meanwhile the
traditional mathematical model is either linear or non-linear, even is the static
system. In the kind of dynamic models, such as neural networks which has the
self-learning and adaptive capacities, but often needs a long time, and has the low
accuracy. With the complexity of power system increasing, the characteristics of
nonlinearity, variability and uncertainty of power load are more obvious. As a
single prediction model has its own flaws and limitations, so that it cannot fully
explain the load itself characteristics and trends of features. Using a combination of
ideas to predict, you can make some of the well done single models can use the
respective advantages of them. The combination model will be a significant in the
power load forecast.

In this dissertation, we put forward a combination model for long-middle-term
load forecasting, which bases on regression, gray theory and Elman neural network.
Firstly, by combining the regression model and gray model to establish a linear
combination model according the principle of minimum squared error. Secondly, by
using the predicted values by the last combined model as input of EIman neural
network, a serial combination forecasting model is established. The model can not
only explain the linear and exponential trend, but also achieved to predict in less
data. Another, the serial EIman neural network can simultaneously reflect the
nonlinear and dynamic characteristics of the power load, and has the ability of to
adapt, learn and do feedback the data information. So the combination model
becomes a solution to the problems with less data and improves the accuracy.



Abstract

Finally, through the regression-gray-Elman neural network combination model, we
conduct a long-middle-term forecast for Xinjiang province considering the
characteristics of historical power load data. The simulation and comparison proves
the validity, applicability and better accuracy of the method.

Keywords: Power load forecasting; Multiple linear regression; Gray theory; Elman
neural network
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