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ABSTRACT 

This project mainly explained of how well predictive maintenance can be used to prevent 

and avoid power problems in electrical systems due to non-linear loads. It also gives a 

general outline of the analysis methods for harmonics and presents results obtained from 

field measurement. It also focused on the effects of high content of harmonic, overload 

and loose connection in the distribution systems that cause power quality problems. 

This project report summarizes some of the results of survey and monitoring of quality of 

electricity supply conducted at Faculty of Computer Science (FTMSK), MARA 

University of Technology (UiTM) using Reliable Power Meter (RPM) and supported by 

thermograms captured using infrared thermography (IR) camera. . 

The aim of the project is to understand the available theory and correlation with the 

actual cases referring to Residual Current Circuit Breakers (RCCB's) nuisance tripping at 

FTMSK as a case study. The survey and monitoring were performed at incoming point 

supply of the Main Switch Board (MSB) down to the loads at final distribution board of 

FTMSK. Data analysis of voltage and current events was monitored using RPM whereas 

IR camera is used for capturing unequal temperature at all current carrying conductor of 

the supply distribution to assist analysis and problem's diagnosis. 

A special interest goes to the assessment of the harmonics; type of perturbations induced 

by the load users of FTMSK and supported evidence from thermograms related to 

assessment of harmonics. Thermograms also used in detecting neutral overload and bad 

termination. 

High harmonic content, neutral overload and bad termination causes problem and failure 

to the operation of the equipment, due to protection device tripping and for future 

concerns are discussed together with the recommended solutions. Mitigation of 

harmonics until meets the IEEE standards also discussed in brief. 
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INTRODUCTION 

CHAPTER 1 

INTRODUCTION 

Introduction 

Predictive maintenance is a technique which continuously monitored power 

information captured and analyze trends in power quality and harmonics [1]. 

Therefore bad conditions can be identified and prediction can be made, thus 

action can be taken. There is a lot of instalment that can capture power 

information and using powerful software tools that analyze trends in various 

power information, for example Professional Power Recorder System known as 

Reliable Power Meter (RPM) and Infrared Themography Camera known as 

AGEMA 550. Typical benefits obtained by implementing predictive maintenance 

are more efficient repairs because repair quality can be checked and guaranteed, 

reduced maintenance cost and increased productivity by reducing the probability 

of catastrophic failure. 

Power Quality is a term used to broadly encompass the entire scope of interaction 

among electrical suppliers, the environment, the systems and products energized, 

and the users of those systems and products [2], From the customers' perspective, 

it can be defined as the availability of pure sinusoidal wave voltage of the 

declared magnitude and current at the incoming point of die supply system. It also 

can be defined as any problem manifested in voltage, current or frequency 

deviations that results in the failure or misoperation of customer equipment [3]. It 

is more than the delivery of undistorted electric power that complies with industry 

standards. It involves the maintability of that power, the design, selection and the 

installation of every system. Power Quality has been a problem ever since the 

conception of electricity, but only over the last two decades it has received 

considerable attention from researchers and industry. With increasing integrated 
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