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There are four research group in the area comprising of two Centres of Excellence (Institute of High Voltage 
and High Current, IVAT and Centre of Electrical Energy Systems, CEES) and two research groups (Power 
Engineering Research Group, PERG and Power Electronics and Drives Research Group, PEDG). High Voltage 
Laboratory of IVAT became the first institution in the country to be accredited to conduct high voltage testing 
and calibration according to MS ISO/IEC 17025. In recent years, the research units of the department have 
grown their expertise through involvement in carrying out research projects and consultancies for industries 
and government agencies. The department also has close collaboration with the local and foreign universities 
and industries such as University of Southampton, Uppsala University, University of Sydney, Shibaura Institute 
of Technology, Universiti Sains Malaysia, Universiti Tun Hussein Onn Malaysia, Universitas Sriwijaya, TNB 
Research, Proton, Behr Bircher Cellpack, Ausgrid and others. 
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NICHE AREAS 

 

Fundamental Research  Application Areas 

 Power System Protection 

 Deregulated Power System 

 Power System Operational Analysis 

 Power Generation Dispatch 

 Smart Grid Distributed Generation 

 Sustainable and Renewable Energy 

 Transmission Usage Allocation 

 Expert System in Power System 

 Optimization in Power System 

 Glow Discharges 

 Arc Discharges  

 Lightning Characterization 

 Partial Discharges Characterization 

 Nanodielectrics  

 PD Detection and Modeling 

 Supercapacitors and Ultracapacitors 

 Surface Tracking 

 EMF Computation and Modeling 

 Energy efficiend and Demand Side Management 

 Renewable energy 

 Power quality Engineering 

 Electrical Energy Markets and generation studies 

 Power system engineering 

 

 Protection of Combined Transmission Lines 

 Adaptive Protection System 

 Non-intrusive Load Management System 

 Control Scheme for Power Quality Improvement 

 Available Transfer Capability in Deregulated 
Power System 

 Virtual Power System 

 Solar Energy planning and installation 

 Ozone Generation  

 Plasma in Bio-Medical  

 Lightning Protection and Grounding 

 Lightning Detection and Measurements  

 Lightning Warning  

 Electromagnetic Interference and Compatibility 

 PD Based Diagnostics  

 Zinc Oxide Surge Arresters  

 Condition Monitoring of Power Equipment  

 Non-mineral Based Insulating Liquid 

 High Voltage Instrumentation 

 

RELATED ENTITIES 

 

Research Groups  Research Centers 

 Power Engineering Research Group 

 Power Electronics & Drives Research Group 

 

 Centre of Electrical Energy System (CEES) 

 UTM Laser Centre  

 Centre for Sustainable Nanomaterials 
(CSNano) 

 IVAT 
 

 
 
 
 
 
 
 
 
 
 



SAMPLE PROJECTS 

 
 

 
 
 

 
 
 
 
 

 

 
 
 
 

Combined transmission system represents a non-uniform 
transmission line which is consisted of overhead line and 
underground cable. Fault analyser and protection system 
are important parts of combined transmission system. 
This is because of non-uniform impedance structure of 
overhead line and underground cable for similar 
operation voltage and impact of charging current. On this 
point, the combined system is mathematically modeled as 
a combination of charging current compensation and 
equivalent lumped parameter taking into account 
superposition principle. The improvement on the 
estimation of fault location as well as adaptive distance 
relay operation zone for combined transmission system 
will enhance the protection of combined transmission 
system. Adaptive Distance Relay Fault Signature has been 

implemented to obtain fault signature. In order to 
achieve accurate fault locator, a pattern recognition 
approach is adopted.The detector uses both voltage 
and current signals. The overall sampling time is 1¼ 
cycles. Discrete wavelet transform is used to extract 
appropriate features to train support vector machine. 
These features are selected of statistical equations to 
decrease the computational burden and increase 
accuracy. Moreover, an adaptive distance relay has 
been proposed to tackle the under-reach problems 
encountered in combined transmission system. A 
proper equation is selected for adaptive boundaries 
using plenty of simulations. The boundary based on 
5th degree of polynomial equation is able to satisfy 
non-uniform structure for quadrilateral zone 
characteristic. 

Non-Intrusive Load Management (NILM) System using 
Artificial Neural Network Based Arduino Mocrocontroller has 
been implemented to solve system that suffers a lot of energy 
wastage whether at commercial, industrial or residential 
settings due to improper Load Monitoring and Management. 
Non-Intrusive Load Monitoring can offer the residential load 
management with single set of sensing devices at the service. 
The developed ANN-Arduino NILM has accurately identify and 
control the residential appliances and thus forming a reliable 
home appliances energy management system. 



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

Lightning Electric Field Measurement and Characterization 
Remote measurement of electric field generated by lightning discharge 
has played a major role in understanding the lightning phenomenon. 
Even though other measurements such as optical, photographic, 
channel base current and thunder signatures have contributed in this 
regards, due to practical reasons remote measurements of electric field 
is considered as the most useful tool in lightning research. A great deal 
of useful information can be obtained by analyzing the broad band and 
narrow band radiation fields generated by lightning. The final result is 
crucially needed especially for those working in the field of lightning 
detection and protection system. In fact, local lightning locating system 
(LLLS) used by TNB to locate lightning is depending on the results of 
electromagnetic field from lightning. The result can be used to improve 
lightning protection and detection system in Malaysia, where better 
lightning alert system can be developed with reduced cost which equally 
benefits the public, industries and government. 
 

Investigation on the additive materials as enhancement to 
grounding soil resistivity 
Strategies to facilitate improvement in grounding impedance of 
grounding system by means of advance material such as 
enhancement materials are thoroughly investigated in this study. 
Various enhancement materials were tested and analyzed for their 
advantages and disadvantages, followed by a technique for proper 
grounding measurement setup. This study focus on biodegradable 
and environmental friendly material as a new additive material to 
enhance the performance of the stainless steel grounding system. 
A Wenner four pin method was used to measure the soil 
resistivity. It was found that the stainless steel grounding 
performance was improved (soil resistivity decrease) by using 
additive material to the grounding medium. 
 

Partial Discharge Detection & Measurement 
Partial discharge, a localised electrical discharge that partially 
bridges the insulation between conductors (IEC 60270), may 
eventually cause failure of high voltage equipment such as cables, 
transformers, switchgears, motors and generators. Therefore, 
partial discharge activities within high voltage equipment needs to 
be monitored to determine the condition of the high voltage 
equipment. With this regard, IVAT is furnished with partial 
discharge equipment having many types of sensors such as the 
high frequency current transformer, UHF whip antenna, acoustic 
sensor, transient earth voltage sensor and UHF drain valve sensor. 
The equipment allows partial discharge radiated signals to be 
detected and captured by the sensors having different frequency 
ranges (bandwidth) and sensitivity. In addition, partial discharge 
localisation can also be carried out by using the equipment. The 
maximum discharge magnitude (in mV and pC), partial discharge 
number and phase of occurrence can be recorded and plotted in 
2D and 3D plots, with partial discharge data mapped according to 
the phase-resolved partial discharge pattern. With IVAT’s 
experience in measuring partial discharge activities in medium 
voltage cables, cable joints, terminations, transformers and 
switchgears, many research and testing activities relevant to 
partial discharges have been and will continue to be IVAT’s core 
activities. 

UHF Drain Valve Sensor 

UHF Whip Antenna 

R15i Acoustic 
Sensor 

Partial Discharge 
Surveyor 

High Frequency Current 
Transformer 

Transient Earth 
Voltage Probe 



 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Condition Assessment of High Voltage Insulating Materials 
Polymeric materials are widely used in power apparatuses as electrical 
insulation. Recently, property improvements of polymers through the 
use of polymer nanocomposites have been actively investigated. This 
research investigates the electrical tracking and erosion resistance 
properties of polymer nanocomposites through the in-house developed 
inclined-plane tracking test system, and in accordance with the IEC 
60587 or ASTM D2303 standard test procedures. Leakage current, 
surface discharge and carbon track development of the materials are 
among the investigated properties. Meanwhile, the polarisation and 
depolarisation current (PDC) measurement technique, a non-destructive 
test technique commonly used to determine the conditions of high 
voltage insulating materials, is also a focus of this research. Through PDC 
measurements, the conductivity and moisture content of high voltage 
insulating materials can be assessed to determine the condition of the 
materials. For this purpose, an innovative PDC measurement system has 
been developed in-house, with improved safety features. A LabVIEW 
software programme has also been developed to control and monitor 
the data of the PDC system. These will allow the condition of high 
voltage insulating materials to be assessed. 
 

 

Lightning Arrester Monitoring System 
This research product features portable equipment for in-service 
measurements of the resistive leakage current of gapless metal oxide 
surge arresters. It can be used at regular intervals to check the 
efficiency of online metal oxide surge arresters on HV transmission 
and distribution networks. It replaces the current practice, which is 
manual and labour intensive. It offers an easy automated solution, 
which can be carried out by technician with minimal error and risks. It 
incorporates an online remote server, which provides intelligent 
based scheduling with trending analysis. Inspection of a surge 
arrester takes less than 10 minutes on location and can be performed 
with the arrester in live operation (no disturbance of power 
distribution). Smartphone based, Any android phone, Adaptability, 
Low battery consumption, Applications (software) Upgradable, 
Customizable (corporate logo), Reporting, Instant Health status• 
View history/database• Instant analysis Central database system• 
Easy upload / download, Eco-friendly, Paperless, Interactive & user 
friendly, Compactness, Measurement, Manual visit & portability,  Fast 
& instant status, Extended warranty / support. This product features 
portable equipment for in-service measurements of the resistive 
leakage current of gapless metal-oxide surge arresters. The 
information about the resistive part of the leakage current gives 
information about the condition of the metal oxide surge arrester. 
 
 



 
 

 
 
 
 
 


