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ABSTRACT 

 

 

 

 

 The purpose of this project is to review and investigate the capability of 

Continuation Power Flow (CPF) method in assessing the static voltage stability of a 

network.  CPF is a method that being introduced to overcome the singularity problem in 

conventional Newton-Raphson method.  In order to analyse the effect of contingency to 

the network, two types of contingency categorised as generation outage and line outage 

being applied.   The effect of both types of contingency on Maximum Loading Point 

(MLP) and Megawatt Margin (MWM) is focused as the indicator of static voltage 

stability. Simulation results demonstrated that for every condition of the system, the 

system should be able to provide its MLP and MWM values.  A set of ranking based on 

its severity to the system then being ranked.  This will help any electric utility planners 

and also the operators to plan for the most suitable remedial actions to avoid the system 

moves toward voltage instability.  The ranking has been divided into three categories 

such Unacceptable, Significant and Acceptable.  The study used IEEE 14-Bus and IEEE 

30-Bus Test System as the study case and Matlab and Power System Analysis Toolbox 

(PSAT) as the simulation software.  The simulation results on both system has proven 

that PSAT able to analyse the static voltage stability. 
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ABSTRAK 

 

 

 

 

 Tujuan projek ini dijalankan adalah bertujuan untuk mengkaji dan mengenal 

pasti kemampuan kaedah Aliran Kuasa Secara Berterusan  (CPF) dalam menilai 

kestabilan voltan statik bagi sesuatu rangkaian.  CPF merupakan satu kaedah yang 

diperkenalkan bagi mengatasi masalah ketunggalan di dalam teknik Newton-Raphson 

yang dahulu.   Dalam menganalisa kesan kontigensi kepada sesuatu rangkaian, dua jenis 

kontigensi iaitu gangguan generasi dan gangguan talian digunakan.  Kesan kedua-dua 

kontegensi pada Titik Muatan Maksima (MLP) dan Mega Watt Margin (MWM) 

difokuskan sebagai petunjuk kepada kestabilan voltan statik.  Keputusan simulasi 

menunjukkan bahawa untuk setiap keadaan sistem,  ia mampu untuk memberikan nilai 

MLP dan MWM yang tersendiri.  Satu set kedudukan berdasarkan tahap bahaya kepada 

sistem kemudian ditentukan.  Ini mampu membantu kepada penyedia elektrik dan 

pekerja untuk merancang cara yang terbaik bagi mengelakkan sistem untuk berada di 

kawasan voltan tidak stabil.  Kedudukan ini boleh dibahagikan kepada tiga kategori iaitu 

Tidak Boleh Diterima, Signifikan dan Boleh Diterima.  Kajian ini menggunakan IEEE-

14 dan IEEE-30 Bus Sistem Ujian sebagai kes ujian dan Matlab serta PSAT sebagai 

perisian simulasi.  Hasil simulasi pada kedua-dua sistem menunjukkan bahawa PSAT 

mampu untuk menganalisis kestabilan voltan statik. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Background 

Nowadays, voltage stability is a crucial issue as the rapid increase in the load 

demands. This issue has also drawn a large attention when the systems operate near 

the critical limit due to the economical and environmental constraint for preparing 

new power plants and transmission lines.  Two parameters that should be the centre 

of attention in any power system network are the issue of reliability and also the 

security.  In reliability, it is meant that the system should have enough reserve to 

cope with any additional demand.  By security, it is meant that the system is able to 

cope and handle the occurrence of any disturbance happen to the system by able to 

recover to initial state condition.  When it is involves with security concerns, voltage 

stability would become to the highest priority.   

Voltage stability can be described as the capability of the system to maintain 

the adequate voltage under normal operating conditions and after the disturbances 

arise.[2] Whenever in some or all buses experiences voltage decrease due to 

insufficient power delivered to loads, it can be called as the voltage stability problem  

Sometimes due to this problem, serious blackout may occur to the system and causes 
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severe social and economic problems.  These will violates mission and also the 

vision of power sector to have a secure and reliable power supply to the consumers. 

Therefore methods to analyse and examine the voltage stability in power 

system become important tools to the utilities. By using these methods, an early 

prediction can be made to ensure the system is stable and the network security is 

stable. Here a method called Continuation Power Flow Method (CPF) is being 

discussed to make the assessment on the static voltage stability of the network. The 

assessment will be done to the IEEE 14 and 30 test systems by using Matlab by 

considering the possible contingencies 

1.2 Problem Statement 

Conventional power flow computational started with Gauss Seidel method 

and then an alternative technique called Newton-Raphson (NR) being introduced as 

it is reliable, offers less computational time and more economical in terms of storage 

requirement.  Yet, it is found that the Jacobian of the NR power flow calculation 

becomes singular when it reaches ill conditioned point.  This issue becomes more 

critical for a heavy loaded system.  Commonly in NR when the power flow 

approaches the critical point, it will diverge and give a large error 

1.3 Objectives 

The objectives for this project are: 

i. To review the static voltage stability using continuation power flow 

method. 

ii. To simulate contingency to IEEE 14-Bus and 30-Bus Test System. 

iii. To analyse contingencies and their impact to the static voltage 

stability. 

iv. To rank possible contingencies based on their severity to the system 

by using contingency ranking. 
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1.4 Scope of Work 

The scope of this project will cover on: 

i. Concept of static voltage stability, power system contingency 

in power system  

ii. Continuation Power Flow Method 

iii. Simulation using Power System Analysis Toolbox (PSAT)  

iv. IEEE 14-Bus and 30-Bus Test System by considering 

contingency. 

1.5 Project Outline 

This report consists of six chapters, including this chapter which introducing 

the project report. 

 

In Chapter 2, three methods of load flows such the Gauss-Seidel Method, 

Newton-Raphson and Saddle Node Bifurcation (SNB) being covered in terms of 

their background and operation. 

 

Chapter 3 discusses on Continuation Power Flow Method (CPF).  In CPF 

three important steps that being highlighted are prediction step, corrector step and 

also the parameterization.  Contingency that being applied to the system also will be 

discussed in this chapter. 

 

Chapter 4 explains the simulation that being carried out to the IEEE 14-Bus 

and IEEE 30-Bus System.  The conditions of the test system during no contingency 

and under effect of contingency were considered during the simulation. 
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Chapter 5 is about the results and discussion being made based on the 

simulation.  The results will show the effect of contingency to the system based on 

the MLP and MWM values before the contingency ranking being made. 

 

Lastly, chapter 6 consists of the conclusion of the project and also some 

recommendation for future works. 
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