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ABSTRACT 

This thesis presents the results of the investigations 

on some existing and some new fast load flow methods. The 

reliability of the Fast decoupled load flow (FDLF) method 

for systems having lines of large R/X ratios and/or capacitive 

series branches (ill-conditioned systems) is investigated 

on the basis of a large number of sample system studies. The 

poor reliability of the FDLF method as observed from the studies 

is further established by a theoretical investigation of the 

FDLF model. An empirical criterion for convergence of the 

IDLE method is suggested and a practically viable technique 

is proposed for applying this reliability criterion while 

solving large size power flow problems by the FDLF method. A 

new load flow method is proposed combining the features of 

the FDLF and 6-coupling methods in order to achieve improved 

reliability and high computational efficiency. Eventhough this 

new load flow method exhibits improved convergence behaviour in 

some situations, no specific improvement in reliability is 

observed. In view of this two more load flow techniques are 

proposed in the thesis. One of them is a second order load 

flow method in rectangular coordinates and the other is a 

hybrid version of Z-bus and second order load flow methods. 

System studies reveal that these algorithms are highly reliable 

In addition, the time and memory requirements for these methods 

compare quite favourably with the FDLF method in general. These 



methods are essentially constant matrix approahes. Hence 

a new technique is proposed for handling the generator Q 

limits without sacrificing the computational efficiency of 

these methods. Moreover, this 4 limit handling procedure can 

be used with any other constant matrix load flow methods.An 

analytical investigation based on the iteration functions 

for various load flow algorithms is presented in an attempt 

to highlight the reliability of the proposed second order 

load flow model. In this context a conjectured condition 

for the absolute convergence of the NewtonTs method in rectangu- 

lar coordinates is also presented. In orderte facilitate the 

use of the proposed fast load flow algorithms amenable to 

small computers with limited memory, extremely efficient 

exact piecewise approaches are developed. The generality of 

the proposed piecewise methodologies is demonstrated by 

using them to develop a new piecewise approach for the FDLF 

method. Further,several existing load flow techniques have 

been closely studied in the process of the development of the 

proposed techniques. Details of some of these studies are 

also presented which provide new insight into the behaviour 

of some of the existing techniques or help to clarify some 

of the prevalent misconceptions in the field of load flow 

calculation methods. 
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