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Abstract
Load forecasting is a critical component in modern power system planning and
operation. Accurate forecasting methods ensure optimal generation scheduling,
minimize operational costs, and enhance system reliability. This paper presents an
overview of traditional, statistical, and machine learning-based load forecasting
methods, highlighting their strengths, limitations, and practical applications in
electrical networks. The evolution of forecasting techniques is discussed in the context of
increasing renewable energy integration and demand-side management. Comparative
analysis and optimization strategies are provided to guide engineers in selecting

suitable methods for specific operational requirements.
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INTRODUCTION

Load forecasting refers to the prediction of future electricity demand over a specific
period. It plays a crucial role in operational planning, unit commitment, load dispatch,
and demand-side management. Inaccurate forecasting can lead to inefficient resource
allocation, increased costs, and compromised system stability. With the advent of smart
grids and renewable energy integration, the complexity and importance of load

forecasting have significantly increased.

CLASSIFICATION OF LOAD FORECASTING

Load forecasting can be classified into three main categories: short-term, medium-term,
and long-term. Short-term forecasting, typically ranging from one hour to one week
ahead, is essential for operational decisions such as generation scheduling and real-time
control. Medium-term forecasting spans weeks to months and supports maintenance
scheduling and fuel procurement. Long-term forecasting, extending over several years,

is vital for infrastructure development and policy-making.

METHODS OF LOAD FORECASTING

Statistical Methods

Statistical methods, such as autoregressive integrated moving average (ARIMA),
multiple linear regression, and exponential smoothing, have been widely used for load
forecasting due to their simplicity and interpretability. These models rely on historical

load data and weather variables to predict future demand.

Artificial Intelligence-Based Methods

With advancements in computing, artificial intelligence (Al)-based methods, including
artificial neural networks (ANNS), support vector machines (SVMs), and deep learning
models, have gained prominence. These techniques can model complex nonlinear
relationships between input variables and electricity demand, providing higher accuracy

than traditional methods.
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Hybrid Methods
Hybrid forecasting methods combine statistical and Al-based approaches to leverage the
strengths of both. For example, statistical models can capture linear trends, while Al

models handle nonlinear components, resulting in improved forecasting performance.

COMPARISON OF LOAD FORECASTING METHODS

Table 1: Comparison of different load forecasting methods and their characteristics.

Method Accuracy Complexity Application Area
High (for linear Short-term
ARIMA Low _
trends) forecasting
) ] Short to medium-
ANN Very High High
term
_ _ _ All forecasting
Hybrid Models Very High Very High )
horizons
CONCLUSION

Load forecasting remains a cornerstone of efficient power system operation and
planning. The choice of forecasting method depends on the forecasting horizon,
available data, and specific operational requirements. While statistical models offer
simplicity, Al-based and hybrid methods deliver higher accuracy, especially in the
presence of nonlinear and volatile demand patterns. Future advancements are likely to
focus on integrating real-time data analytics, renewable energy variability, and demand-

side participation for more adaptive and intelligent forecasting systems.
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