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AAABSTRACTBSTRACTBSTRACT   

The power system network has of load and 

power flow conditions leading to problems of 

line capacity. In this regard power 

transmission systems have been investigated 

as potential alternative to increase 

transmission capacity without increasing 

system parameter. The system voltage has 

already reached extremely high level. The 

problems concerning power flow and 

stability, particularly voltage stability are of 

particular interest because of its sensitivity 

with changes in real and reactive power. 

Voltage stability is obtained by keeping 

specified voltage magnitude within the set of 

operating limits under steady state conditions. 

The problem has been studied to a great 

extent in case of three-phase systems. 

Keywords:— Loadability of line, SIL, 

characteristics curves, power circle diagram, 

loadability curves. 

I. II. II. INTRODUCTIONNTRODUCTIONNTRODUCTION   

This paper deals with investigation of these 

aspects by using techniques of three-phase 

systems by increasing voltage label [5]. A 

number of performance characteristic 

curves have been obtained relating to 

power flow and voltage stability of such 

system. Several performance characteristics 

such as, 

Load end real and reactive power operating 

c o n t o u r  m a p s ,  V o l t a g e  p o w e r 

characteristics (under loading conditions),  

Optimal reactive power at voltage stability 

limit, loadability curves can be constructed 

as done in [6] Employing a sample system 

a quantitative as well as qualitative 

analysis is carried out to highlight relative 

performances of such systems as compared 

to their three phase counterparts. Such 

performance curves would be highly 

helpful in planning and evaluating 

performance of transmission line. In three 

phase system the analysis of reactive power 

requirement for voltage stability of three 

phase system has been carried out.  

II. CII. CII. COMPLEXOMPLEXOMPLEX   OPERATINGOPERATINGOPERATING   CONTOURCONTOURCONTOUR   INININ   

POWERPOWERPOWER   SYSTEMSYSTEMSYSTEM   

The basic model is represented by 

equivalent pi model where the shunt 

capacitance of the line have been assume to 

be lumped and connected at two extreme 

end of the line [3]. T entire system 

reactance of the system has been assume to 

be connected between two buses utilizing 

the lumped parameter concept [5]. The 

system may be consider as a two area 

power network with longitudinal EHV 

transmission line transporting power form 

source side to load side. 
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Figure 1: A pi line model 

The receiving end current is given by 

 
Utilizing the conventional equation [I]=[V][Y] 

 
Where 

YAA=YBB= YL+YSH 

YAB=YBA= - YL 

Now  

IB= VB.YBB+VA.YAB 

 

 

 

 
Equation shows the equation of circle with 

Center and  its radius. 

Therefore all state having constant 

amplitude of (v) Lie on the circle with 

these parameter s on S-plane each circle 

represent the locus of S, the receiving end 

power complex power for any stable value 

of VB. Figure shows a series of load bus 

bar voltage circles drawn on the complex 

power plane; all of the circles fit into a 

parabolic region on the plane. There are 

two possible bus bar voltage solutions 

corresponding to each complex load power 

within the parabola. Only one possible 

voltage solution exists along the edge of 

the parabola and no solutions exist outside 

the parabola [7]. of the two possible 

voltage solutions that can be obtained 

within the parabola, only the voltage with 

the larger magnitude is associated with a 

stable operating point. The smaller voltage 

is associated with an unstable operating 

point that will lead to a voltage collapse at 

the load bus bar. The rate of collapse is 

dependent on the type of load and may 

occur over a period of several minutes. 

 
Figure 2: Power circle diagram 

III. CIII. CIII. CAPABILITYAPABILITYAPABILITY   OFOFOF   POWERPOWERPOWER   TRANSMISSIONTRANSMISSIONTRANSMISSION   

The ability of power handling capacity is 

limited by thermal loading limit and 

stability limit due to real power loss the 

conductor temperature increased and due to 

this conductor is [2] stretches this will 

increase the sag between the towers the 

thermal limit is specified by current 

carrying capacity of conductor if current 

carrying capacity is denoted by Ithermal then 

Sthermal=3VratedIthermal 

IV. RIV. RIV. RESULTESULTESULT   ANDANDAND   CCCONCLUSIONONCLUSIONONCLUSION   

The locus of all point obtained by plotting 

P vs Q for fixed line voltage and varying 

load angle is a circle as the receiving end 

power circle diagram. A family of such 

circle with fixed receiving end voltage and 

varying sending end voltage is extremely 

useful In assessing the performance of 

transmission line. 
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Table 1: Data for Power Circle diagram  

 

 
Figure 3 : Power circle diagram of 500 volt line  

 
Figure 4: Power circle diagram of 600 volt line  

Table 2: The loadability curve  

 

 
Figure 5 : Power circle diagram of 765 volt line  

 
Figure 6 : Loadability curve  of 500 volt line  
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Figure 7: Loadability curve  of 600 volt line  

Table 3: Thermal limit Curve 

 

 
Figure 8 : Loadability curve  of 765 volt line  

 

Figure 9 : Thermal limit of 500 volt line  

 
Figure 10 : Thermal limit of 600 volt line  

 
Figure 11. Thermal Limit of 765 volt line 
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