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ABSTRACT

A modified fast decoupled method is introduced to improve performance over traditional
power flow analysis methods. These techniques include Newton-Raphson and Fast Decoupled Load
Flow methods. For a modified version of the Fast Decoupled method, both of the change in voltage
magnitude and voltage angle are computed and applied in the same iteration so that the overall
computation time is minimized.  The comparison between the traditional and the proposed methods
are based on various numbers of system buses. The results show that the proposed method is superior
to the traditional methods in the number of iterations and computation time.

1. INTRODUCTION

Power system load flow is one of the fundamental topics in power analysis including power
system estimation, fault study, and economic operation. There are several algorithms that can be used
to find the solution of system load flow. Among these techniques, Newton-Raphson (N-R) [1] is the
most well-known method for load flow analysis. One advantage of N-R method is that the system size
does not influent the number of iterations. The complexity, however, occurs in retrieving the Jacobian
matrices. In addition, on-line load flow calculation is not applicable since computation time for a single
iteration is very extensive. Another advanced load flow algorithm proposed by Stott and Alsac is
called Fast Decoupled Load Flow (FDLF) [2] method. This approach has benefits in higher computation
speed and efficiency. The required memory for computation is also compact compared to N-R method.
As many researches [3-5] focusing on the improvement of power system load flow algorithm to satisfy
the speed, accuracy, and efficiency, this paper presents a modified fast decoupled load flow method
(M-FDLF) to provide higher computation speed and fewer number of iterations. The details of the
proposed technique are given in the following context.

Generally, the power flow can be written in terms of Jacobian matrices [6], phase angle, and
voltage magnitude as defined by:
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where, the diagonal and off-diagonal element for each Jacobian matrix can be obtained as follows:
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6 0.0000 0.1161 
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14 0.0067 0.0701 
30 0.0098 0.0538 

Average 0.0033 0.0499 
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Number of iterations  
Bus N-R FDLF M-FDLF 
5 3 10 4 
6 4 7 3 
9 3 11 5 
14 4 31 5 
30 4 15 4 
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Computation time for single iteration (sec)  
Bus N-R FDLF M-FDLF 
5 0.1500 0.0280 0.0550 
6 0.1275 0.0357 0.0767 
9 0.0967 0.0227 0.0440 
14 0.1300 0.0158 0.0620 
30 0.1775 0.0433 0.1200 
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Overall computation time (sec)  
Bus N-R FDLF M-FDLF 
5 0.45 0.28 0.22 
6 0.51 0.25 0.23 
9 0.29 0.25 0.22 
14 0.52 0.49 0.31 
30 0.71 0.65 0.48 
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