Chapter 1

Introduction

The descriptio ysis of electric Power

Systems has trad en in scalar terms.
Equations based on. and inter-relation-
ships between cu power are usually
written and man ems. However when
system size ircuit data and
equations become ~;x_ 5 \ calar nntatiun_is
not convenient, \ aid from a computer

is quite tedlous.| natural to turn to
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vector notation currents. In this

notation, the for "building”
the matrix e]emﬁé‘- etz equations — and

the term vector —Jpatrlx is used descrfptively to denote
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many ways, Insensitive to system size. The latter
advantage is particularly attractive since, for example,
analysis of one 100 - bus system 1Is much more difficult

than the analysis of two 60 - bus systems.

Generally, there are four classical problems of



Power System analysis: Load-Flow, Shorted-circuit, Sta-
bility, and Electro-Magnetic Transient. Since the Power
System Load-Flow analysis ( see Chapter 2 ) needs a great

deal of effort and computer time to find Iits solution,

especially for very lagy ‘ﬁ' #,Systems , large computer
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memories and exteh

Nowadays, the twn_n:nn**ﬂetfod;&;uatn,require less memory

on time are required.
and calculation accurate results
are the Sparse the Diakoptics or
tearing method. f *yr . Wshelr own steps of

calculation as fogfo

1. FormuMt f‘;féf ical : the performance of

the Power System.
Y

By the Dilhkopt e g the @ stem is torn to

subsystems or are#ss, For exam@le, a system of 100 buses;

tne mewory BB E DHEHRIWENLT o 100 x 100

Bus Impedance Matrix is 16,000. I&the systeé is torn to
s ared W 2DANLE] AU 3LV VABJJAEL. cecui-
red iqu}nl}' 20 X 20 X 5 which equals 2,000. The disserta-
tion presents an application of Diakoptics to Power

System Load-Flow analysis ( see Chapters 4 and 5 ).

The'advantagas of Diakoptics can be summarized as

shown below:



1. Reduction of the computer costs of a Load-
Flow study, due to less calculation time compared to the

classical method.

2. The method could be implemented 1in a micro-

!
computer environment, Eiﬁf' 55 memory storage avali-
2 i

lable than the min¥es

ma i s computer environment.

For example, on g;;:;;;'c' eelacsible run a 120-bus

system Load-Floyg ta to the external

storage during

3.. By the multi-computer

and multi-data to apply. Each

computer could woTk h its own area and

pass Its result to "= computer to perform
: o

functions for yon-line control,

’r‘—‘ 0O on.
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state estimato§y
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