A STUDY ON THE TRANSIENT STABILITY IMPROVEMENT USING HVDC-
LIGHT

This thesis is presented in partial fulfillment for the award of the

Bachelor in Electrical Engineering (Honours)
of
UNIVERSITI TEKNOLOGI MARA
MALAYSIA (UiTM)

MOHD ZAIMI BIN MOHD YUSOF
FACULTY OF ELECTRICAL ENGINEERING
UNIVERSITI TEKNOLOGI MARA

40450 SHAH ALAM
SELANGOR




ACKNOWLEDGEMENT

In the name of ALLAH S.W.T, The most Beneficent, The most Merciful. It is
with the deepest sense of the Al-Mighty ALLAH that gives me the strength and ability to
complete this project. All good aspirations, devotions and prayers are due to ALLAH

whose blessing and guidance have helped me throughout the entire project.

I would like to acknowledge and express my highest gratitude to my project
supervisor, Assoc. Prof Pauziah Bt Mohd Arsad, for her concern, valuable time of
consultation and advice, guidance and patience in supervising my project from beginning

until the completion of thus project thesis.

I also would like to express my special gratitude to my beloved mother,
my late father, Mohd Yusof Bin Abdul Ghani, and to all my family for
their inspiration and invaluable support along the duration of my studies until this thesis
is completed. Last but not least, to all my friends for their valuable assistance who have

helped me directly or indirectly in carrying out the work and reached the goal.

ii



ABSTRACT

The understanding of the transient stability on power systems is very important to
power engineer. Theoretically, there were two types of stability in power systems which
are steady-state stability and transient stability. Since transient stability gives a big impact
to power systems operation, so, the study on the transient stability is conducted. There
were many FACTS devices that can be used to improve the transient stability on the
power system network, such as UPFC, SVC, DVR, HVDC-Light and so on. HVDC-
Light was an idea to connect the power network from Bakun to peninsular Malaysia
through the submarine cable. HVDC-Light has been chosen to be analyzed since this
technology has not been completed. So, the simulation for this system has been designed
in PSCAD software. HVDC-Light comprises two Voltage Source Converters (VSCs),
one operating as rectifier and the other operating as inverter. The simulation of this
project involves the two buses system, synchronous machine and generator. So, the
circuit without the HVDC-Light and the circuit with HVDC-Light are designed in the
PSCAD software. Then, the comparison of the output which is consists of active power,
reactive power, voltage and internal phase angle for the synchronous machine between
those two circuits will be made. The result shows that HVDC-Light improved the

transient stability and power generation on the power systems network.
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CHAPTER1

INTRODUCTION

1.1 Introduction

Professional electrical engineers in the future must be able to determine and
fully understand the power system operation. As an electrical engineering student
majoring in power, the understanding of the whole operation of the new technology that
will be used in power system is very important indeed. This project is a study of the
transient stability improvement by using HVDC-Light which is one of the FACTS
devices. Besides that, this project will also discuss the power flow study to determine

the steady state operating condition of the electrical power network.

The steady state may be determined by finding out the flow of active and
reactive power throughout the network and the voltage magnitudes and phase angles at
all nodes of the network. Transient stability is very important in the power system
network. Transient stability will be discussed with respect to active power and reactive
power of the sending part and receiving part. As we know, electromagnetic transient
studies provide priceless information relating to the behavior of the system in the event
of different forms of transient phenomena, which can hardly be achieved by other
means. This thesis addresses the transient and power flow studies of electrical networks
with embedded, power electronics-based, FACTS and Custom Power (CP) controllers.
The transient analysis and modeling is performed with the state-of-the-art digital
simulator PSCAD/EMTDC v4.0.



