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CHAPTER V

FPROCEDURES IN PROGHAMMING

Equipment and Facilities.

The programs have bsen tested and the short circuit
analyses of the Y.E.A. system have been done on the I.D,M.
1620 Hodel 1 computer installed at the Statistical Computer
Centre, Chulalongkorn University. The computer contains 20,000
positions of core storage. The input and ocutput operations of
the computer are done By the console bypewriter and the card
read-punch machine. The machine c¢cycle of the computer is 20

microseconds.

The preocessor used is the PDg Fortran G 1 2763,
The subroutine is the FDQ free form subrouwtines 19/63., The
FDg subroutine consists of two parts which have toc be loaded
gseparately. The free form subroutine enables a data on a card
to begin at any position in its field, There must be at
least one blank spacing between two adjacent data, The first
instruction statement of an object program compiled by the

PIG processor begins at address 6700.
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Assunmptions.

(a)
(b)
(¢}
{(d)

[ed

{f)

{m3

Current injected intec a busbar is positive.
Aeactive power is positive when lagging.
Generation is positive.

Loads and motors consume negative power,

Current at one end of a branch flews from the bushar

that end connected o,
All groundings are solid.

Fictitious neode of a3 three-winding transformer in a =oro
sequenoe network is treated as a busbar in case of

a one-phase short circult study.

liethed of Formulating Problem,

The Following step-by-step procedure gutlines the

method of preparing a short ecircuit problem in a2 form for

soelution by a digital gomputer.

{a)

Draw single-~line diagrams to represent the
sequence network., Only a pesitive network iz needed in

a three-phase short circuit problem,
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(b}

{c)

{d)
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Assign numbers to busbars ard branches, including
generators and loads. Busbar numbers must start
with 1 and proceed consecutively. EBranch numbarcs may
be any ones not exceeding three digits. For the twe
busbar numbers of a wye-delta transformer, the smaller
number is at the wye side. The positive and negative
sequence networks are numbered in the same manner;

but

it

ke 2erg senuence network may be nunbered
differently. However, the branch numbers are the

same in the three networks.

Assume or determine from a leoad flow balance the
active and reactive power generations which will me=st
the given loads and system losas, transformer tap

settings and prefault voltage magnitude and angle.

Fill in datza shests.

Data Preparation.

S.h.1.

Types of Data.

Data to be processed by the programs may be

divided into two types



fa)

(b}
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Frimary Data,

They are the system data that are filled

in various forms of sheets and manually punched

on ¢ards.

formats,

{41}
{ii)
{(iii)

{iv]

They may be, according to their

prut inte four types

Coantrol data.
Branch data.
Generation and load data, and

Frefault voltage data.

Sccondary data.

They are those obtzined from the outputs

of some previocus programs and puanched out by

the computer.

The data

are: -

Hodal admittance matrices.

Nodal impedance matrices.

Frefault voltages in rectangulsar form.
Equivalent load admittances, and
Equivalent ¢urrent scurces and internal

shunt zdmittances of generators,
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Data Sheets.
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Primary data should preferably be presented on

a set of data sheets, Sample data sheets are shown in

Aprendices G-J.

(=}

(b}

They are:-

Master data sheets.

Each program has a master sheet on which

sequence of data and contrel data are shown on

it.

Contrel data are fixed point numbers not

gxceoding three digits.

Iranch datz shkects.

The eantries of ezch bkrarnch data and their

formats with maxipum number of digits are:-

(1)

{(ii}

(iii}

{iv)

Bushbar number, a smaller one; three

digit, fixed point.

Anocther busbhar numbver, a bigger one;
three digit, fixed point.
Branch number, three dizit, fixed et~

Base KV of busbar in entry (i), four

digit, floating point,.



{v}

{vi}

{wii)

{viii)

{x)

{xi)

L

Base KV of busbar in entry {ii),

four digit, floating point.

Tap of transformer in percent, four
digit, floating point. TIf there is
neither tap setting on the transformer
nor transformer in the branch, the

entry iz a floating point zero,

A fixed point 1 if there is a tap
Setbiing on the end connecied to Lusbar
in entry {(i); otherwise the entry is

a fixed point zero.

A fixed point 1 if there is a tap
setting on the end connected to busbar
in entry (ii), otherwise the entry is

a fixed point zere.
Per unit resistancc, thirteen digit,
fleoating polint.

Per unit reactance, thirteen digit,

fleating point,

Fer unit shunt susceptance, thirteen

digit, fleating point.



{c)

b2

{xii Sequence number, 1 for positive
sequenge, 2 for negative sequence and
53 for zero sequence, All are fixed

polint.

fGenerator/Load data sheet,

The entries, with their maximum formats, of

either a load or a generator are:-
(i) Busbar number, three digit, fixed point,

(ii) Geperator or load number, three digit,

fixed point,

{iii) Base KV of the busbar in entry {a),

four digit, fleating point.

{iv} Active power in MW, thirtcen digit,

floating point.

{v) Reactive power in MV R, thirteen
digit, fleating peoint.

{vi) Fer unit generateor internal resistance,
thirteen digit, floating point, The

entry is zero for a loazd.
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{writ) Fer unit generator internal rectance,
thirteen digit, floating peoint, The

ety d=s wero for a load.

{viii) Sequence number; one digit, fixed point.

{d) Prefault data sheet,

The entries of each prefault weltage are:-

(i) Eushar number, three digit, [ixed point.
{ii} Poer unit weltzhe magnitude, thirteen

digit, fleating peoint.

{iii) Argument of voltage in degrees,

thirtcen digit, floating meint,

In £illing in the data sheet, the entries of woch

line withdn the heavy lines must be complobed.

%.% Processing on the I.B.,M, 1620 campuker.

The program switches on the conscle of the computer are
set accerding to the program to be loaded. Normally all the
switches are off. For programs We. 1, Mo, 2, No. 3 and No. &,
switch 1 is en 4Lf outputs will be listed by the typewriter.
Other switches are set according to that ilndicated in Chapter

I¥. Ar object deck and a subroutine deck are loaded, data are



A

fed in and the outputs are obtained on punched cards and/

or typed papar.
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