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Abstract—In this paper, voltage stability assessment methodology 
using Phasor Measurement Unit (PMU) has been proposed. For 
observability of the power network, PMU has been installed at the 
buses of the system. Due to higher installation cost of PMU, Integer 
Linear Programming (ILP) has been used to optimize the number of 
PMUs at the buses. PMU’s data are used for voltage stability 
assessment with the help of L-Index. As the PMU gives real time 
voltage and current phasors and L-index is dependent on voltage and 
admittance values, thus the L-index so obtained can be used as real 
time voltage stability indicator.   All the results have been tested on 
IEEE 30-bus test system.  

1. INTRODUCTION 

Power System supports the world economy to a great extent. 
Therefore, stability of power system is a key concern for 
power engineers. For this purpose, it is important to analyze 
the system for every instant of time, so use of real-time 
measurements are necessary. Voltage stability is one of the 
most important areas for engineers to maintain the operation 
of power system within contractual and steady voltage limits 
before and after any disturbances. These disturbances are, may 
be, sudden loss of generation or lines, or changing loads, 
which affects the operating point of system and frequency. So, 
it is necessary to rapidly monitor and adjust to system changes 
to attain a new operating point or an equilibrium point keeping 
generation to load balance. This ability of system is the goal of 
voltage stability assessment and control [1].  Series of 
blackouts encountered in recent years in power system, have 
been occurred because either of voltage or angle instability or 
both together was not detected within time and progressive 
voltage or angle instability further degraded the system 
condition, because of increase in loading [2, 3]. So, 
synchronized phasor measurements are very important for 
wide area measurement systems used in advanced power 
system monitoring, protection, and control applications.  

Several algorithms and approaches have been published in the 
literature for the optimal placement of PMUs in power system. 

The authors in [4, 5] developed an optimal placement 
algorithm for PMUs by using integer linear programming. 
Communication Infrastructure and Islanding based optimal 
placement of PMUs have been documented in [6-8] and [9, 
10] respectively. Voltage stability ranking for OPP has been 
proposed in [11]. Authors in [12] presented a multi-objective 
function to optimize the number of PMUs and maximize the 
observability by using Binary Gravitational Search Algorithm 
(BGSA). In this paper, a voltage stability index has been 
proposed as an application of PMUs. A static voltage stability 
index has been proposed in [13] which has been used the 
synchrophasor technology to early detection of impending 
voltage instability. 

In this paper, PMUs are placed at strategically obtained 
location such that minimum number of PMU’s can make all 
load buses observable and provide the on-line voltage phasors 
to predict the voltage stability. For this purpose, a formulation 
of optimal PMU placement problem is done by Integer Linear 
Programming. These PMUs provide voltage phasors of all 
load buses at very small intervals. Thus the rate of change of 
voltage angle due to change in load with respect to successive 
intervals of time and this can be used as the VSP to estimate 
the voltage stability. As the PMU gives real time voltage and 
current phasors, thus voltage stability predictor can be used for 
on-line voltage stability prediction. The voltage stability 
assessment problem using PMU is more efficient and can be 
used in practice.  

2. MATHEMATICAL FORMULATION OF 
PROPOSED METHOD 

2.1. Optimal PMU placement methodology 

A novel objective function has been proposed to optimize the 
number of PMUs which provides the full observability of the 
power network. OPP results consider the presence of zero 
injection buses into the system [7]. The proposed objective 
function can be written as follows: 
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