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Abstract

Formatted data files describing test power systems are preéented in this
document. These files hgve a standard form as is required by the TTM1 package
and also by the LFNWT, CTTM1 and DECNCM packages for the power system
simulation.

Data files for 3-bus, 6-bus, 23-bus, 26-bus and 118-bus power systems have
been prepared for use on the CDC 170/730 system with the NOS 1.4 level 552
operating system. The contents of the data files are appended in this document.
Associated software, i.e., subroutines for creating standard data files and data

reading are also discussed.
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[. INTRODUCTION

The aim of this report is to present formatted data files deseribing various
test power systems. The files discussed here have the form as is required by the
TTM1 package [1,2]. The same standard of formatted input data is also used in
other programs for the power system simulation [3-5].

In order to separate the input and/or output operations from the user's pro-
gram, a special set of data handling routines has been prepared. FORTRAN sub-
routines FORMDTF and RDAT which are in the TTM1 package are designed to
create a data file and to read input data. These subroutines, available in the form
of a library, are linked with the user's programs by appropriate calling sequences.
As a standard data file, we assume here a formatted file which is consistent with

subroutine RDAT.
II. AVAILABLE DATA FILES

Standard data files describfng" the following test power systems have been
created:
3-bus power system [1],
6-bus power system [6,7],
23-bus power system [7,8],
26-bus power system [7,9],
118-bus power system (unoptimized) [10],
118-bus power system (optimized) [11].
There exist two different data files for each of those systems; one with bus
voltages consistent with a flat voltage profile and the other with bus voltages at

the operating point.



It has been assumed that the data file name is an alphanumerie string con-
taining 7 characters. The first character is "B" followed by a 3-digit number to
identify the number of buses of the power system. The next two characters are
"FV" or "SV" to distinguish the data file with bus voltages under the assumption of
flat voltage profile and the data file With bus voltagés at the operating point. The
last character is to identify different data variations, e.g., "A" for an unoptimized
system, "B" for the optimized system, etec.

The list of available standard data files is given in Table 1. The contents of

all data files are listed in the Appendix.
III. DATA HANDLING ROUTINES

A set of subroutines to simplify data reading and creating a new data file
has been prepared. These subroutines are in the TTM1 package. There are three
data handling routines, namely
RDAT which reads data describing the power system from a standard
formatted data file,

READDT. which reads data describing the power system from an unformatted
data file with data identified by deseriptors [12,13],

FORMTDF which creates a standard data file after reading unformatted data
using subroutine READDT or after processing standard data.

Full description of data handling routines with examples of how data can be

read, printed and stored is found in [1].



TABLE 1

AVAILABLE DATA FILES FOR TEST POWER SYSTEMS

!Number of buses of system

File name Listing (from page)
B003FVA 11
3
B003SVA 12
BO06FVA 13
6
BO06SVA 14
B023FVA 15
23
B023SVA 17
B026FVA 19
26
' B026SVA 21
B118FVA 23
118 (unoptimized)
B118SVA 30
B118FVB 37
118 (optimized)
B118SVB 44




IV. ACCESSING DATA FILES AND DATA HANDLING ROUTINES

The data files listed in Table 1 are available as permanent, indirect group
files under the charge RIWBAND. Usually, a local data file required by the user's
program has a different name. If this name is, for éxample, DATA then to run a
program with 26-bus system data and bus voltages consistent with the flat voltage
profile, the following NOS command can be used to fetch (and to rename) the data
file:

/GET,DATA=B026FVA/GR.

Data handling routines are in the package TTM1. This package is available
as a permanent indirect group file LIBTTM1 under the charge RIWBAND. It has
the form of a library of binary relocatable subroutines. The general sequence of
NOS commands to use the TTM1 package may be the following:

/GET,LIBTTM1/GR. - fetch the library,

/LIBRARY,LIBTTM1. - indicate the library to the loader.
V. DATA FILE STRUCTURE

The format of a data file is strictly fixed, as is required by subroutine
RDAT. Logically, the data file constitutes three sections: data header, line data
and bus data.

Data header contains five records and only the 3rd and 5th records are non-
empty. The first non-empty record is the data identifier. The length of this
record is limited to 120 alphanumeric characters including the carriage control
character. In all data files described in this report, the first seven printed
characters represent the internal data name, which is identical to the data file

name. Characters following the internal data name are application dependent.



The next non-empty record following the data identifier contains on positions 7-9
and 20-23 two integer values: number of buses (NB) and the number of
transmission lines (NTL) of the power system. Each of the values is preceded by
the string "NB =" or "NTL =", respectively.

The section on line data consists of a line.data header followed by a
sequence of NTL records containing transmission line data.

The line data header accomodates five records and only the 3rd and 5th are
non-empty and contain alphanumeric strings (the length of a string is limited to
120 characters). The first non-empty record is the data title, i.e., "LINE DATA".
The next non-empty record contains the names of all physical data appearing in
the transmission line data record. The names are the following:

LBINP line input bus index,

LBOUT line output bus index,

LINPG line input shunt conductance,
LINPB line input shunt susceptance,
LR line resistance,

LX line reactance,

LOUTG line output shunt conductance,
LOUTB line output shunt susceptance,
LTAP line transformer tap.

The structure of a record containing transmission line data is explained in
Table 2.

The section on bus data contains a bus data header followed by a sequence
of NB records containing bus data.

The bus data header accomodates five records and only the 3rd and 5th are
non-empty and contain alphanumeric strings (the length of a string is limited to

120 characters). The first non-empty record is the data title, i.e., "BUS DATA".



The next non-empty record contains the names of all physical data appearing in

the bus data record. The names are the following:

BNR

BTYPE

BVMOD
BVARG
BGP
BLP
BLQ

BSTL

bus index; it is usually assumed [1-5] that buses are numbered
consecutively from 1 to NB and that the slack bus has the highest index,
bus type; the corresponding value is 0 for é load bus, 1 for a generator
bus, and 2 for the slack bus,

bus voltage modulus,

bus voltage argument (in radians),

bus generated active power,

bus consumed active power,

bus reactive power,

bus statie load.

The structure of a record containing bus data is explained in Table 2.

TABLE 2

FORMAT OF RECORDS

Character Line data Bus data Data

position record record type

- 6 LBINP BNR Integer

- 12 LBOUT BTYPE Integer
17 - 29 LINPG BVMOD Real
32 - 44 LINPB BVARG Real
47 - 59 LR BGP Real
62 - 74 LX BLP Real
"7 - 89 LOUTG BLQ Real
92 - 104 LOUTB BSTL Real
107 - 119 LTAP - Real




(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]
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APPENDIX

CONTENTS OF STANDARD DATA FILES

The contents of standard formatted data files for test power systems are
listed in this section. The page number from which the listing of a specific file
begins is found in Table 1.

It should be noted that in all data files with bus voltages at the operating
point, the internal data name is followed by the accuracy of bus voltages (para-
meter EPS). As the accuracy of bus voltages we understand the assumed maximal
value of the modulus of corrections of bus voltages which must be attained to

terminate an iterative procedure for solving the load flow equations.
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