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Abstract- In this paper P-V curve analysis is use to determine 
stability of power system. P-V curve is drawn for different 
load power factor condition. Load flow analysis is helps in 
calculating loadability limit and critical voltage collapse point 
at candidate load bus. Results were obtained using MATLAB 
applications software and power world simulator. 
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I. INTRODUCTION 
 
 The power system consists of various busses which 
are interconnected by means of the transmission lines. Power 
is injected to a bus with the help of generators, while loads are 
taped on it. The load flow study is very significant in a power 
system. By load flow analysis we can determine currents, 
voltage, active and reactive powers at various points of power 
system. This analysis is simplified by making a network 
model and its network equations. Thus resulting equations in 
terms of power, known as the power flow equation, become 
nonlinear and must be solved by iterative techniques. Power 
flow studies commonly referred as load flow are backbone of 
power system analysis and design[1]. 
 

P-V curve analysis is use to determine voltage 
stability of a radial system and also a large meshed network. 
For this analysis P i.e. power at a particular area is increased 
in steps and voltage (V) is observed at some critical load buses 
and then curves for those particular buses will be plotted to 
determine the voltage stability of a system by static analysis 
approach. 

 
II. THEORETICAL BACKGROUND 

 
Newton Raphson Method is an iterative technique for 

solving a set of various nonlinear equations with an equal 
number of unknowns. In this paper polar coordinate form is 
used[7]. As shown in figure the current entering at bus  is 
given by equation  

 
This equation can be rewritten in terms of the bus admittance 
matrix as  

, expressing in polar form we have 

 
Complex power at  bus is  

 
This equation can be rewritten in terms of the bus admittance 
matrix as  

, expressing in polar form we have 

 
Complex power at  bus is  
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Figure 1 :  bus of the power system 

 
Substituting the value of current in complex power equation 
we get  

, simplify 
and separating real and imaginary parts, 

 

 
Elements of Jacobian matrix is obtained by taking 

partial derivatives of above equations with respect to 
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magnitude and phase angle of voltages i.e., and  the 
jacobian matrix gives the linearised relationship between small 
changes in magnitude and phase angle of voltages i.e., 

and   with the small changes in real and reactive 
power  and .  

 
 The term  and  known as power residue or mismatch, 
given by  

 =  
 

 
The new estimate for bus voltages are  and 

. 
 

 
 

III. CASE STUDY 
 

Power systems analysis is a critical part of any 
transmission or distribution system. In this paper load flow 
calculations from provided data on a 5-bus system and the 
results were obtained using MATLAB and power world 

simulator [16] [11]. Figure below represent 5 bus power 
system network and related information on 5 bus systems are 
shown in tables. 
 

 
Figure 2 : Line diagram of the 5 bus system 

 
TABLE I : Given operating condition of 5 bus system 

 
 
Bus no. 4 have Mvar capability between -40 and 50 Mvar 
 

TABLE II : Line Data for 5 bus system 

 
 
Using same data simulation is done with Power 

world simulator and Better results were obtained. Below 
figure shows 5 bus system in power world simulator and using 
above given data load flow analysis is done using Newton 
Raphson method. Line power flows, voltage magnitude and 
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angle at each bus and losses in line can be calculated  for various loading level. 
 

 
Figure 3 : Five bus system at Loading level LL=1 

 
Case study 
 

PV Curve Analysis of 5 Bus System is done  by 
varying load power  and  and constant 
generator real power  , 

 at generator bus 4, and PV curve 
is drawn. 

 
TABLE III : Bus Voltage at Selected Bus =2 and Power 

Factor . 

 
 
 
 
 

TABLE IV : Complex Power at Selected bus =2 and Power 
Factor . 
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TABLE V : Bus Voltage at Selected bus =2 and Power 

Factor . 

 

TABLE VI : Complex Power at Selected bus =2 and Power 

Factor . 

 
 

 

 
Figure 4 : PV curve for load bus 2 from lagging to leading condition 
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TABLE VII: Bus Voltage at Selected bus =2 and Power 

Factor . 

 

 
TABLE VIII: Complex Power at Selected bus =2 and 

Power Factor . 

 
 
Here curve is drawn between real load power and bus voltage of candidate bus 2 for different power factor from lagging to 
leading conditions. 
 

 
Figure 5 : PV curve for load bus 2 from lagging to leading condition 

 It is also evident from tables that as the load on 
system increases not only candidate bus but also other 
connected bus voltage profile get depressed with low voltage 
level. Also role of reactive power support at candidate bus is 
also important. 
 
 By observing above results it has been noted that for 
5 bus test system loadability of the system increases and 

voltage stability improves as shown in PV curve from lagging 
to leading condition. 
 

IV. CONCLUSION 
 

In this paper PV curve analysis shows that with 
increasing load, voltage profile of line dropped. Power flow 
program is developed using Matlab software and simulation in 
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power world simulator to analyze power system network. It is 
shown that reactive power compensation at load side has 
significant effect on loadability, critical voltage point of the 
system.  
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