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CHAPTER 4

SIMPOW

The comp 4, -pat ’;,Af a tool for power system
analysis. It off transient stabilities,

eigenvalue and shor

ﬁﬂaﬁﬁﬂmmﬂ”mﬁ s
QW’}aﬁﬂ”‘im MMANYIAY

The OPTPOW program is a part of the SIMPOW family. It

STAPow:j for shor

calculates an initial power flow in networks of unlimited number of
nodes and the components (practically limited only by the computer as

no limits are build into the program).

The electrical state in the ac system is assumed to be

018289
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symmetrical and sinusoidal at the power frequency. Hence, the ac system
is represented by a single phase model for the power frequency. The
electrical state is described by the positive sequence phasors of the
node voltages, the injected currents from loads and the productions, and

the turns ratios of the transformers and the phase shifters.

'y,
il
4.2 Program system structure .

-

a—

A function .dif m of thf program system is shown in figure 4.1
The basic program zxéxpioys are t&e optlnal power flow and the transient
1

progr subsystem OPTPOW and TRANSTA,

r
o

'-‘._v

stability calcu
j
f&

respectively. j/)é

The transmi s19n 'system ‘Fonf1gurat1on and the data of the

j ok & -
transmission systen elﬁgggts, gtvvﬁ by their positive sequence

parameters, the static PQ models ofiéﬁerproductlon sources and load are
A V&

given as input d§%§ - "‘?F"‘glt of the calculation,
¥ g

the steady-state dé?ined by the complex node égltages, the LTC-positions
of the transformer¢ and ©phase shifters etc. is obtained.

OPTPOW is (strugctured into three basic modules: the preprocessor
that reads the input data, writes it in &a edited formy” converts it to
perunit-quantities, perforﬁs checks, 'arranges 'the nodes in an optimal
order etc., the calculation module that solves the system of the
equations, and the postprocessor that lists the results.

No limits on the number of the different types of system
elements, transmission lines, transformers, generators etc., are built
into the progranm. The maximum size of the power system that can be

simulated is merely determined by the capacity of the computer system
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employed for the calculations.
4.3 Modelling

Most system elements can be represented such as passive and

/}ns, transformers, transmission

ies capacitors.

can be represented e.g.

motor loads, active and react
lines, shunt reactors

Most control
voltage control by s and transformer tap
changes, control of power injections and

phase shifters.

4.4 Numerical method

The method) assures
convergence of the _l odel.
The solut procec ure T a new ca starts with the systen

de-energized, h z f% lution. Then the
reactive powe@yﬁ ?ﬁﬂmjﬂbﬂiﬁg s are established, :
after l;,Tﬁ gq.-i ﬂ the control
varlableSq ;ﬁ:tated S0 mu?cons ralnt.s on power flow and

voltages are fulfilled.

4.5 Program execution

The preparation of input file to the program can be made

- 1in a separate activity using the computer editor
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- 1in a separate activity using the forms input system
All data are given in data groups. The power flow output
can be printed out in 1lists or displayed on the single-line

diagram of the network.

4.8 Network model

The networ d system models available

in SIMPOW. The mo POW modelling manual.

The netwo owing data groups.

GENERAL | 7

=3
AU INENINeINg
I IUNATIINY

LINES (transmission line data)
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TRANSFORMERS (transformer data)

LOAD

4.6.1 CONt I Lt ———
\ 7 Y )

":l J
£l i¥

Execution controkaranet.ers for ormal use.

Frsda s NUNIHYANT

n = -1 Input data’is not print
Q RIS UURIA nm Ay
= 1 Input data is printed in an edited form
Used in the study

CONTROL DATA

EDIT = 0 3

END



20

4.6.2 General

The data group defines certain paraneters for the whole network.

SN =<n " €100) noi= Base power of the network in MVA. Used for

ing to p.u. Should be chosen so that

are approxinately 1:p.u.

Parameters

ﬂﬂﬂ?ﬂﬂﬂ‘iﬂ&l’]ﬂﬁ

N = Name of the node beglnn1ng in col. 1-4.
Q R ax‘i‘ﬂ ?ﬁmm"}‘*‘i‘l’%l Opfy Bl i 1.
AREA = = Area code. Positive integer 1- 9999

Each node pay belong to a certaln area and the
result is printed one area after the other.
If AREA is not specified for any node, the
nodes are printed in the resu1§ in the same

order as the nodes were give in the input data.
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Used in the study
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4.6.4 Lin

Modelling

- a line wi

an impedant

a T - link

a d.g 8

.‘ﬁ

In the st oy follow1ng - llnk model 1s used

Aueineningins
A ANgay

i
Resistance per length unit.

Ri=
X = Reactance per length unit.
B = Susceptance per length unit. The line is represented as

a m-eqivalent with the suscéptance B/2 at each bus.



SN

UN1

UNZ2

ER12

EX12

22

4.6.5 Transformers

Parameters for normal use 2-winding transformer :

N = Name of the associated nodes beginning in col 1-4
nunber of names nust be given.

n =

n = e first winding in kv.

second winding in kv.

t\resistanBegbetveen winding 1 and 2

RN
= ,\\\\

JE &)
c1ﬁzk1f ea‘ >t ween w1nd1n¢ 1 and 2 in
éﬂ'

se power and the normal

by ase power and the normal

TRANSEORMERS

ﬂummm i) B e e - o

ER12 =40.013 EX12 &/0.100

QW'IMﬂ?ﬂJ%JW]’JV]EJ’]ﬂH

4.6.8 Loads

Parameters for normal use :

N = Name of the associated node beginning in col 1-4.
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Active power absorbed in MW.

P=n n

Q@ =n n = Reactive power absorbed in Mvar.
Example used in the study
LOADS

30
END
—

4.86.7 Power

Parameters sources (e.g. generators).

If a source is these nust be declared

one by one. Source of 4d: \\\ YP below) can be connected

to a node.

'll

= sw Sw1ng bus.

AU £)73 PO T B e e

U or UMIN and UMAY nust be gi en. PMIN, PMAY,

AR &Nﬂi@l WHABH AR d

Un = Voltage in kV.

TYPE n

RTYP n

FI n n

Phase angle in degrees.

Example used in the study
POWER INSTRUCTION

12KV TYPE = NODE RTYP = SW U

12 FI = 50

END
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4.7 Input file preparing

After creating a file with an arbitrary name with a

system editor the data is written in free file format.

llows. Each data group is

defined by its name Qﬁ t:“hl in col.1, followed by
the input data para‘ ‘ } » ‘rd images and the finished
with an END in col.1 roups must be given. The
data groups can be gi order and an arbitrary number
of times.

The i ta group always starts with a
parameber name toathe colo ent, beginning ir 5 1. 1-4 followed by the

??to col.80 or following

(6}
Q
card images in col 80. Only parameters with non-standard values must

- ﬂ‘iJEJ’WIEm‘ﬁWEJ’]ﬂ‘E

As paratlon char%pter between the paralet r name and its

v QU1 B4 B9 3 148 3 st s

elementa may have up to eight characters. Names must not contain blank

required paramete

characters. Data for different nodes/lines etc. follow each other within
the data group. To mark the end of all input data an END must be
written with the beginning in col.1.

The input data file is built up as is shown in.the following :

Title

* %
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CONTROL DATA

END

GENERAL

Auangningns
- BENEN TN TN

The basic information needed to draw a node is the coordinates

for the node. These coordinates are prinarili given in the data group

NODES in the OPTPOW program. Modifications shall be made in the file
"XXX.GRAPHIC".
The coordinates for the midpoint of the node shall be given

with the following parameters :
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Xn n = x-coordinate in m.m.

Yon: n = y-coordinate in l.ﬁ.

Cn n =0 or H The node is drawn horizontally
n =1 or V The node is drawn vertically

The original of

of the display or sheet..

4.9 Load flow cale

to insert thé follo

$ SIMPOW

SIMPOW COMMANDED

FUNC = .e—f_m‘b

The command items ﬁre L h ng. m
FUNC = stant an OPTPOW or doad flow run
o - fl USANENT NEAAI
PGRAPH = YES one line diagram will besprinted

» AR adN3ilinIINENa Y

Following the above command the engineer will see the following
prompt telling that SIMPOW expects him/her to take some action.

*kkkk OPTPOW kkk¥

DATE 07 DEC 1990 TIME 13.04.47

OPTPOW COMMAND 7



result file.
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When this prompt is shown on the screen SIMPOW has checked the input
data for syntax errors without finding any which means Simpow can
continue and run calculation. SIMPOW will now start the calculation
and the following information will finally show up on screen followed

by the OPTPOW COMMAND prompt.}u‘

F¥kKSTART

ALL

Now the loadflo l?;_m,,_m;mamm_.; ;“" n thehsereen and saved on the

BEIMENINYINT
AR TR TNINY

The one line diagram including the load flow result will now show up on
the screen. The diagram will remain until the engineer hit the
return key. Then the following prompt will show again. To exit and

complete the case, enter only X at the prompt as show below.
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GﬁAPHIC OUTPUT COMMAND ?
X
OPTPOW OUTPUT COMMAND ?
X

OPTPOW COMMAND ?

X

Now the calculation / ted one line diagram will be

printed. The loadflo sult-is sav the file OPTPOW.MEA and the

engineer can get thi mmand :

$ PRINT OPTPQOW

AULINENTNEINS
ARIAINTAUNNINGIAE



lnput data :
Transm. system elements,

OPTPOW

Productlons. Loads
( Pos. sequence param. )/——

Input data :
Transm. system elements
( Neg. zero secuence

parameters ) Generators

Optimal power
flow calculalion

‘!

.

)

J/lnltlal stéady—state/

v

' F. J - ,nf;

Regulators HVDC SVS
Faults Prot. otc. /

ﬁi' ’ TRANS‘M-

SIMPOW

i / Reduced dynamic

F7
J Transtient sfablllly
calcu!atlon—

’

':"Z'*q'--
.1'6
Base system for
short circuit calculations./- s ;
R STAPOW

Short clrcult

calculation
Input data :
Retained nodes. FaultsJ

Ficqure 4.1 A Function diaqran of the progran sy stan

*L system

Y

EIGEN

Eigenvalue
calculation

62
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