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Abstract: Analytical expression of maximum power transfer through a grid limited by 

voltage stability is formulated using an exact representation of line with ABCD parameters. 

The expression is used to plot PV curves at different power factors of a radial system. 

Limited values of reactive power can be obtained. This paper describes the construction and 

test of a voltage stability of a weak rural distribution network, presents a method to study 

the relationship between the active power and voltage (PV) at the load bus to identify the 

voltage stability limit. It is a foundation to build a permitted working operation region in 

complying with the voltage stability limit at the Point of Common Coupling (PCC). 
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1. Introduction  

Recently Wind Generator (WG) has been experiencing a rapid development 

in a global scale. The size of wind turbines and wind farms are increasing 

quickly; a large amount of wind power is integrated into the power system. As 

the wind power penetration into the grid increases quickly, the influence of 

wind turbines (WT) on the power quality and voltage stability is becoming 

more and more important..  
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and line spacing. It is well known that a huge penetration of wind energy in a 

power system may cause important problems due to the random nature of the 

wind and the characteristics of the WGs. 

In the case of WG connected to weak electric grids, power quality problems 

may became a serious concern because of the proximity of  the generators to the 

loads. The existence of voltage dips is one of the main disturbances related to 

power quality in distribution networks. In developed countries, it is known that 

from 75% up to 95% of the industrial sector claims to the electric distribution 

companies are related to problems originated by this disturbance type [1, 2]. 

These problems arise from the fact that many electrical loads are not designed 

to maintain their normal use behaviour during a voltage dip.  

The aim of this paper is to conduct a voltage stability analysis using exact 

representation of distribution line with ABCD parameters, to evaluate the 

impact of strategically placed WGs on distribution systems with respect to the 




