
lKAU: Eng. Sci., vol. 8, pp. 3-20 (1416 A.H.l1996 A.D.)

Solution of Power Flow and Outage Problems Using
Diakoptics and Compensation

MAGDY EL-MARSAFAWY

Electrical Engineering Department, Faculty of Engineering,
Cairo University, Giza, Egypt

ABSTRACT. The paper describes a diakoptical technique for power flow
solution of very large size power systems and combines both diakoptics and
compensation methods for simulating branch outages without reconstruct
ing or refactorizing the system matrices of the preoutage state. The prop
osed technique can either be used in a single-processor computer for se
quential solution of torn subdivisions or in a multi-computer configuration
(group of single-processor computers or a multiple-processor computer) for
a faster solution by parallel processing of torn subdivisions. It can be used
for both off- and on-line applications and can use either the bus impedance
matrix or the factorized bus admittance matrix of torn subdivisions.

The proposed technique produces exactly the same power flow solution
and retains the convergence property of the original untorn system. As
compared with the full power flow solution of outage problems, the prop
osed technique provides very accurate results of post-contingent system
voltages (magnitude and angle) and line power flows (active and reactive)
for single and multiple outage studies in a faster and most economical way.

Lncluded in this paper are procedures for single and parallel processing
solution schemes and test results.

I. Introduction

In power flow methods, the solution time and storage requirements vary with the
number of buses in the system under study. These obvious practical limitations have
restricted the applications of these methods for very large size networks. Over the
last 30 years, a number of publications have appeared involving diakoptical or
piecewise solution techniques of the power flow problem of very large size power sys
tems1J-5J• A large system was torn into subdivisions (areas). Each subdivision is hand-






































