
Development of an intelligent forecasting system for Pakistan WAPDA using 

Machine Learning Techniques 

Electric load forecasting (LF) involves the projection of peak demand levels and overall energy 

consumption patterns to support an electric utility’s future system and business operations. Accurate 

electricity LF is first and foremost important step in the decision-making process of any electric utility. 

This project developed an intelligent and accurate LF system for Pakistan Power System. This system is 

based on the intelligent modeling techniques of machine learning for regression and classification. Such 

models are applied on data collected from national and local power supply companies. Software user 

interface is simple and user friendly. A large variety of mathematical methods and ideas have been used 

for load forecasting. The development and improvements of appropriate mathematical tools lead to the 

development of more accurate load forecasting techniques. The accuracy of load forecasting depends 

not only on the load forecasting techniques, but also on the accuracy of forecasted weather scenarios 

and historical data quality. Noisy data can generate erroneous results. This software puts the most 

recent mathematical algorithms into this task and provides reliable pre-processing of input features to 

detect outliers, fill missing values and to remove duplicated values. 

Tool(s): 
Load Forecasting System Software 

o Data manipulation component 

o Data Preprocessing module 
o Analysis module 
o Load Forecasting module 
o Results manipulation module 

Key Objectives 

 We aim at achieving the objective of a robust and accurate load forecast by figuring out the 

weaknesses and shortcomings in existing models and hence based on our research propose a 

new model that would fulfill our needs. Key features of proposed system would be to ensure 

the most economic operations for unit commitment with IPP’s, support in decision making and 

controlling load flow. 

 We plan to develop a comprehensive software solution that could handle our environment 

variables, will cover all three types of forecasting and will stand fit for our customized 

requirements. This Proposed system will bring several benefits to WAPDA including 

transparent and accurate forecasts for economic and reliable operation. It will improve 

understanding of daily, weekly, and seasonal load variations and determine social, economic, 

and weather factors influencing load by using modern computational intelligence techniques. 

It will also satisfy a natural demand for developing a load forecasting systems to ensure 

smooth operation of NTDC. 

 Extensive modeling will be done to enhance understanding of our country’s energy needs and 

to make a transparent plan. This Plan will provide the backbone for a growing economy by 



enhancing our ability to empower ourselves through the use of energy efficiency measures, 

and the cleanest available utility-built generation. These measures will also make economic 

sense by making WAPDA electric capacity more reliable and affordable.  

Significant Results   

Power demand forecasts are used in the planning of buying and selling energy in 
interconnected systems. It is very important in the electrical industry and it has a major 
economic advantage as it helps the power generating and distribution company estimate 
the amount of power needed to be generated and supplied to any particular geographical 
area. It is an important tool for planning and operational decisions taken by utility 
companies. Accurate load forecast can be helpful in developing a power supply strategy, 
and development plan; especially for developing countries where the demand is dynamic in 
nature due to high growth rate and high rural–urban drift.  

LF will help national power system generation and distribution planning, load switching, 
day to day operations, contract evaluation, and infrastructure development. It will also help 
energy suppliers, financial institutions, and other participants in electric energy generation, 
transmission, distribution, and markets.  

This software is successfully integrated into “Data Collection and Management” software system for 

National Transmission and Dispatch Company (NTDC) for real time generation and distribution 

forecasting.  We hope this load forecasting system will also be deployed to other power distribution 

and supply companies, subsequently. 

 


