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Abstract - This paper describes & decomposition technigque
to be used in comnection with slgerithms for the salution
of small-sigaal stability problems of large power systems
1] . This technigque decomposes the cemplete system into
ane internal system and seversl interconnected external
systems and allows efficient use of parellel computation.
This technique is =lso wvalvable in frequeacy Tesponse
studies, on & wniprocessor cosputer, when the applied
disturbance and monitored cutpubs are all located within
the internal system.

1. INTRODUCTION

Reference | presents efficient algorithms for the
solution of amall-signal stability problems of large power
syHEems . Theae  problems include the caleulation of
deminant eigenvalues, frequency response plots of transfer
functiens between any twe variables im the system and step
response solutions by numerical integration.

This paper describes a technigue to be used im
connection with these elgorithms which decomposes the
complete electrie system inte one internal system and
several cextersal systems. The forsulation developed is
genecral and esch external system can be connected te any.

other external system and to the internsl svatem through
various boundary buses, There is no need for sy stem
stability considerations to define the external and

internal systems, since the decompesition technique is
Just used es s machematical tool for efficient solution.

The decemposition technique finds application in three
instances:

1 = To solve large problems on uniprocessor computers with
teduced core capacity. The decomposicion tochmique is then
used Lo break apart the complete power avetem into smaller
subsystems which sre individually solved.

2 - To save computation rimeé on o unlprocessor computar
when wusing the frequency response algorithm desceibed in
[1] « In this case it is assumed that the applied
disturbance and monitored outputs are all located within
the ‘imternal aystem [2] .

3 - To spead up the solution of power system small-signal
stability problems theeugh use of parallel computation

[3]-

The power of the algerithmas proposed in [1] reses  din
the fact that the electrie network equations asre expressed
in their wunreduced form. This faet also accounts for the
efficiency of the decomposition technique, which iz
similar and equally as flexible as those proposed in [4,3]
for the soluticn of steady-state power aystem problems.
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IT. MATHEMATICAL FORMULATLOR

helerence 1 presents efficient algorithms for the
solution of swall-signal stebility problems of latge power
systems  (see Appendix). All these algorithms inwolve the
solution of an equation of the peneral form:

Xl (1)

where f; sorresponds te the matrix bleck Jg of Figure 1
with S0ME extrs terms added te. its diapgonal. The
characteristics of the Jacobian matrix shown in Figure |
are described in the Appendix.
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Figure 1 : The Fower System Jacchbian Matrix (The  hatched
Llocks contain non-zero ¢lements and have

sparse structure)

Conszider an imterconnected system whish 415 to he
decomposed  into  two  subsystems. By reordering the
variables of equation {1) one obtains:



