SPATIAL LOAD FORECASTING USING FUZZY LOGIC
TECHNOLOGY

This project report is presented in partial fulfillment for the award of the
Bachelor of Electrical Engineering (Hons)

UNIVERSITI TEKNOLOGI MARA

AZMIR BIN AMAN

FACULTY OF ELECTRICAL ENGINEERING
UNIVERSITI TEKNOLOGI MARA

40450 SHAH ALAM, SELANGOR
MALAYSIA

OCTOBER 2003



ACKNOWLEDGEMENT

In name of Allah swt, the most Gracious who has given me the strength and ability to
complete this report. All perfect praises belong to Allah swt, lord of the universe. May
His blessing upon the prophet Muhammad s.a.w. and members of his family and

companions.

I gratefully acknowledge and express my special gratitude towards my supervisor Puan
Bibi Norasiqin Bte Sheikh Rahimullah for her kindness who has provided the references,
guidance and encouragement in completing this report. I really appreciate her support

during working under her supervision.

[ would also indebted to the various help and discussions offered by Prof Madya Dr. Shah

Rizam Bte Shah Baki for her advice and guidance help me to complete this report.

Lastly, I like to express my gratitude to my loving family and my friends for their

understanding, support and encouragement in completing this course and project report.

Azmir Bin Aman

Faculty of Electrical Engineering
Universiti Teknologi MARA
Shah Alam.

OCTOBER 2003

ii



ABSTRACT

This report describes the Fuzzy logic technology to fuse the available information for
spatial load forecasting. The developed program is performed by Fuzzy Tech Version
5.12. Different approach in spatial load forecasting based on land usage load modeling
has been used to improve the performance of distribution load forecasting. Fuzzy Logic is
applied in this forecast to aggregate appropriate geographic information to formulate
future load growth based on different anticipated scenarios. For the purpose of this
project, the Mamdani type of fuzzy controller was used. The assessment of the program
has been obtained after making a comparison of the target load. The performance of the
developed is also discussed in this report. The proposed scheme can provide distribution

planners other alternatives to aggregate their information for spatial load forecasting.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Te 3

Spatial Load Forecast (SLF) predicts where, when and how much load growth will occur
in a utility service area. This information is traditionally used for expansion planning
purposes to ensure that the system will be able to supply the load. The foundation of SLF
methods is well documented by Willis [1], who was the promoter of this kind of
technique. However, to improve the functionality and the framework of SLF, there is a
need for research in the methods and techniques used in a diversity of forecasting areas.
The aspects related to the spatial resolution, load growth behavior, geographic influence
factors that affect the development and the general structure of SLF models must be

considered under a systematic approach, rather than heuristic or case-base approach.

It must be stressed that distribution planning aims to design good solutions to supply
power to consumers. Since the load forecasting and its uncertainty are the basis for all
distribution planning, the SLF models require higher attention on distribution planning

methodologies.

Forecasting the electric consumption growth is related with other researches such as areas
as urban planning, social sciences and forecasting science. On urban planning, a large
works have been done and some of the works are the basis of the spatial load forecasting
methodologies. Most of the researches in this area are being developed using Geographic
Information System (GIS) as the implementation tool. However, new methodologies and
techniques (Neural Networks, Cellular Automata and Fuzzy Systems) are also being used

to simulate the growth behavior.



