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$ ABSTRACT

Ma "advantag.es of data base use in gener-
al méﬁto power system'in specific are listed.
The paper describes in brief the arab countr-—
ies power system etatus. The necesaity for in-
formation coliection, processing and analysis
is obvious far any serious attempts for inter.
conmections and developments on apn overall na-
tional bases. Details of a data base system is
described in the paper which is suitable as g
basis for such information system, Most of the
relevant items for such eystem are included in
the design. The date base was created on an
HP-3000 computing system end is ready for fee-—
ding of data and ocuiput report design upon re-

quest,
1. INTRODUCTION

With the rapid expension of power systems,
it becomees necessary to deel with tremendous
amount of data during planning, operation, ma-
intenance and development of power systems,
Hence the use of computing systems for dealing
with such amount of data is becoming inevitab-
le. Both off line and on line methods find la-
rge applications in power systems now g days.
Complete automatic control of some power sta-
tione, loed flow mansgement, protection of po-
wer aystems and other systems are in wide use,

Some big stations are computer controlled
in some arab countries and in some other cases
computerised dispatch centers are existing ei-
ther for data acquisition or on line operation.

Exchenge of power between neighbouring arab
countries is done only acress few boarders vo-
ints,

Induetrial development center of the arab
legague showed some interest in the past in
the collection and surveys of arad power sys—
tems and energy resources. However updating
of such informetion seems to be more diffi—
cult,

Thie paper gives some background on dats
base applications in power systems ang PTO-
posed a data base system for arab power 8ys-
tems information.

2. WHY DATL BASE?

The primary benefit derived frem the use
of data base management system is time sav—
ings, These savings szre leally manifepsted
ulﬁgthe 1’{:»l:l.o‘wringl;nlg aress (5)?

2+1. File consolidation: Most information

processing systems that serve more than

one application area contain duplicete da-
te. €.,8. 2 gubstation load centre name mey
appear in a transmission file, a lcad file,
and may be other files. Although the data
stored in these files may vary slightly
fromifile to file, the result actually is
wested file spece ma well as inconsistent-
progrem cutput, Hedundant and inconsistent

infermation severely dilutes any system's ca-
pacity to deal with large amount of data,

File consolidation in date base eliminstes
most data redundancy. Through the use of poi~
nters, logically related items of information
are cheined together, even if they are physi-
cally seperated., In the above exXanmple the name
of substetion losd centre will be stored only
once, Since there is only one record to ret-
rieve and modify, the work raquired for data
maintenance is greately reduced. Finally all
reports drawn from data item of information
are consistent. }

2.2 Program file independence: conventional
file structures tend to be rigid and inflexib-
le. The nature of conventional Tile management
syetems require that logical applicetion pro-
Eram be intricately interwoven with file desi-
gn, when it becomes necessary to alter the
structure of a file, a program must be writt—
et 1o change the file, and pregran that scce-
se the file must be changed to reflect the
file change, Since change is the rule rather
than the exception in data Processing, a lar-
ge percentage of total time mnd manpower is
gpent in reprogreamming,

Data base allows the data structure to be ind-
ependent of the application program, Date item
relationships are independently defined. Chan-
ges in the data base structure need only be
incorported into thosae programs that manipu-
late the changed data, User Programs need vi-
ew only that por-tion pf the dats base desc-
ription thet pertains to each Program's pro-
cedsding requirements,

2.3, Versatikity: conventional file orgeniga-
tion techniques allow limited accese to the
data they contain, Most structures sllow sin-
gle key access with sdditionel relational ac—
cess available only through the impl ementa-
tion of extensive application level Programing
support. Data bmase mllows data to be accessed
with multiple keys as well as through s ver~
iety of other access methods,

2+4+ Rapid retrieval: conventional file erga-
nization frequently requires the use of mult-
iple file extructs, sorts and report programs
to produce meaningful output data across file
boundaries. One time information requests fre-
quently require weeks to impl ement, during
which time the usefulness of the requested
data may have eroded congiderably. Moat data
base systems have an enquiry facility or user
written’ inquiry progrems which uses the date
base procedures, allow instant interrogation
of the data base by individusls with access
to the system, _

2.5+ Data security: Extremely limited security
provisions are contained in conventional file
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Management system. Access to computer readable
date may be denied to individusels with sByst-
em access only by providing physical protec—
tion for the media upon which the file is
stored e.g. specified disc or megnetic tape.
Date bese aystem usually provides security
at the amount, file group and deta eleme—
ntlevel, The implemention of security at

the item level allowe sensitive date 1o

be stored on line under the control of

the data baseimanager or desigher, with
minimal regafl for additionsl security
provision,Eyén programmer or operator

may be prevented from the yeach of extrem-—
1y sensitive information. *

3+ DATE BASE IN POWER SYSTEMS

The smount of data needed for proper de—
sign, development, opsration and maintenance
of power systems is becoming increasingly
large, Gomputers entered in this fieled sin-
ce its esrly detes, Iependance on computer
stored information increassed rapidly. Mansge-
ment of such big smount of information is re-
cieving e contimuous attention from power sys-
ter speciplists.

Data base started to be uwsed in such info-
rmetion systems, Such an integrated informate
ion system for po?gg pystem plamning studies
hes been reported « Data base in such sys-
tem wag used for preparation of power sysiem
planning models, reducing men usal data hap-—
dling, A user interface was used for infor-
mation retrieval in order to aveid modifi-
cations to the perscribed models. Although
useful methods for detailed information ato~
rage and retrievel were aschioved s81till a lot
has to be done to wae it actively in actual
power syster plamning applications,

For the use of date base in po ef aystem
simulation = system wes developed(d) for im-
Plementation at the electricity supply in
south efrica. The system used a spefial cod-
ing method for components and voeltages and in-
tegrated software system for power system
operstion, Sontrol and planning was reported
recently { - Such system renders & uniform
communication between operstor, system engin-
eer pupervigory control, security monitoring
gnd short/medium planning softwares. However,
more emphesis haz been put on the operationsal
advatages rather than lorg term planning. On
the other hand data base for customer infor-
neticon has to be linked with distribution
facilities for proper design and develocpmsnt
of such system. A linkaege between such sys-
tems has received some attention (5}

From the sbcve background it is noticed
that the field is still at the heginning of
its development and is stimulating elot of
interest.

4. ARAB POWER SYSTEMS

Flectricity consumption per capita in the
argb world shows a very wide range of varia-
‘tion. It varies from lese than 100 KWE ( e.g,
in north Yemen ) to several thousands KWH ( e,
&« Kuweit and Bahrain }. The oversll aversge
for 1980 was 600 KWH/capite.

Egypt shows the highest production of ele-
ctricity with more than 16000 GWH for 1970 out
of about 80000 for all the arab world at the
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seme year., The average rate of increase of
electrical energy consumptidn ie sbout 14%
now compared to about 6% for the whole world.
This high increase rate would lead to 2 total
energy comaumption at the year 2000 ranging
between 350000 and 500000 GWH with an insta-
1led capacity between 110000 to 160000 MW
compared to sround 30000 MW at 1980,
Nost of electricity is generated et thermal
power plants. Fydroel ectric generetion cons-
titutes less than 20% of the overall genera-
tion. Sudan, Syria, Egypt and Lebanon have a
good portion of its generation hydro while
Tunieia, Algeria, Iraq end Merrocco have some
hydro. The rest srab countries sre non-hydro.
Trabamisgsion veltages in various arad cou-—
ntries range from 110, 132, 220, 300, 400 to
500 KV, High voltage distribution voltages also
vary alot, e.g, 3.3, 5.5, 6.6, 11, 15, 13, 65,
and 90 KV, Interconnection between neigh—
bouring arab countries do exist e.g. between
syris and Jordan snd Syria and Lebanon, Many
other interconnectionsare possible, In brief
arab power system i developing quite rapidly
and it is quite useful to exchange, collect &
analyse the information about it. Further de-
tails about arsb power system may be found in
reference 7 & 6 .

5. DATA BASE F(R ARAB
POWER SYSTEM

The information aught to be collected and
stored consist of general informetion about
the individual countries, various generaticn,
transmission and load centres, The data base
designed for this purpose consists of four
master sets and six detailed sets., Two of the
mester sets are automatic while the other two
are mannual, The basis difference beiween mas-
ter and detail sets is that the uniquely defi-
ned information should be contained in master
sets. These oets are desoribed briefely below:
5.1. Countiry manual master set
This set containg contries names { english and
arabic), and any remark about individual con-
tries., Any item which gives detailed informa-
tion mbout various contries may be added to
this set. Such information should be of fixed
type ( mlthough it may be replaced by a new
value after deleting the old value ).

The key to the entry to this set is country-
code key item. This item may be a two figure
number and is the search item for the consum-
ption detailed set%, the load-curve detailed
set and the country information detsiled set.
Se2s Yyears autometic set:

This set contains the years for vhich the inf-
crmetion to be stored and they sre sutomatice-
11y generated upon informaticn entry in the
related detailed mets. This set is linked to
the country information detailed set and to
the consumption deteiled set.

5.3 Dates automatic set:

This is mnother auwtomatic set for dates ( twe
digits far years, two for months, and twe for
days ). It is linked to the transmission, Ge-
neration and load curve detmiled sets.

5.4, canter manusl master set:

The key item to this’f%the center—code. This co-
de should implicitly centesin a country code,
and B type code ( generation, load, transmi-
ssion or their combinations). This center-cede
is the linking item to the trenecmission, gene-
ration and bushars detailed sets,
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4 This master set containg all necessary infor- ins most of the necessary information uaually
3 mation about the individual centers e,g, ce- in use by power System specialists, There is
i nire-name, country-code, longitude of the ce- 8till some room for improvement of the confi-
3 nter, lattitude of the centre and any other guration design but the major task should be
i information or remarks which uniguely define the collection of the scattered information
: the individugl centers, ) and their updating in the future, The argh
} 2.5 country 1nfonmat10§ deta:lgd sets ] league center of industriel development or any
i his set contains any information sbout indi-  ips. Tésearch center in one of the arab coun-
vidual countries for specified year, such as tries is called for teking the Tesponaibility
i population, GNP ate, The set is releted to the of data collection establ ishment o echanism
country and years mester sets via country~co- for data updating for the benefit of al1l the
desand Yyear respect%ve}yé " arabh world,
5.6. consumption detaile set:
This set contains all the informstion about 7+« REFERENCES
consumption in a apecial country for a speci- 1, Hewlet packay ayat
fic yeg.r h 88 peak-mw, mwh, exported-mwh, data baf.,’e, m::dua{, e 3000, inage/query
imperted ; Deek losd-dete etc, This set is 2« Peon A,, eristerna B.y 8l." An inteprated
related tg;tha country,yaﬁrs, and dates master information system for power Planning stud-
zats, : b ies - piiper" IEEE transaction on PAS, Veol.
2» 7+ geneyation detaileq Bets ) PAS—98 No, 2 march/epril 1979 Fp 426-435,
This set containe mll the information about 3+ Ren yaacov G,2 "database environment for
generation centers such as generators—mw, ge~ bower syatem simulation hodels™ IEEE tran-
nerators-type errection-date, voltage, frequen Saction nn PAS, vol, PAS-100 Ho, 5, Moy 108
ncy or any other information sbout pover sta- PP 2643-2649, R
tions or remarks, Any number of generstors ) 4+ Fruhaf K., grafoner p, and singer K. "An
entries may be found in g single center, This integrated software Syatem for power system
set is linked te the center, and dates master operation control ang Dlanning "IERE trans.
Sets via center-code and er-date., Saction on PAS, Vol, PAB-101, No. 1 Jan 987
5.8 transmissiog detailed set: PP 219 = 225,
This set contains information about tranamise 5. Inglis D,J, Hawkins D.L, end whelan S.B
gsion lines charac?er%stics such es transmis- "Linking distribution facilities ang éu;{-
slon-type, transmission-mva,centers to be con- omer information system datm hagen IEEE tra-
nected (node 1 and node 2 j, errection-date, Nsaction on PAS, Vol. PAS-101. No. 2 Feb 3z

voeltage, length and may be liner parameters PP 371-375 ,

or sny other detailed information., The set isg 6. Khatib &, "atatus of POWer oystem in the
linked to the center and dates master sets vig arab world-current problems and standari-
node-1, node-2 and er-date items, zation" winter seminar of arab school for

2:5. busbars detaileg Sets tee
This set containe all information about diff- o MjhzﬂﬁigggjzF“{ﬁiﬁ;cgﬁﬂe;E?gn'of arab sys—

erent busbars ( such as voltsge) in various tem winter seminar arab school for techno-

centers in order to allow for any number of it 8
basbar for gefinite center, This met is rela- LoRYy kuwait jau 1984,
ted to the center mester set via center-code APPENDTX
item- Dat b H 1 .
5:10. load-curve detailed set; Set nemes. TUPPS  Sun,0ct 24, 1982 12:56m
This set contains all information sbout load Country, manual
curves for various contries, Up;o 2¢ points Themns
or any other specified number may be con- o
tained percurve., Information about date of Egﬂﬁ:ig_ﬁgﬁj igo Key Aten
occurance and any other remarks may also be Remarks x50
contained, The set is linked to the country Capacity: 23 ' Entries: 92
and dates master sets vim country—code and
date items, Set nsame:
2»11 examples years, automatic *

The deta base for arab power system described T

above hag been Progremmed on HP-3000 computer tems§ear JI Key item
system , Capacity: 20 Entries 9

This system has an efficient and simple datg .
base facilities ( EMAGE) end an enquiry sys- Set reme:
tem ( QUERY). The information in listed form Centers, manual

which may be obtained from the system are tr-  Items:
emendous. They may be validated, Precessed, Center-code, JI Key iten
clasgified or reported in the required forms Center-name, x50
according to the specific application.Thcafp- Country-code, JI
@i shows the basic dats base sets, items mnd Longtud e, JI
their relations for this example, Lattitude, JT
Remarkg, 150
6. CONCIUSIONS Capacity: 50 Enteries : 5
Data b ase system is avery effecient mean Set name®
for power oystem information Processing, Power Bt aﬁtomatic
system information ang data about varicus arab Ttems:
cowntries are needed for long term Planning 2
and future intercomnections, a data base has Date, J2 ¥ey iten
beer designed for menagement of such informa~ Capacity: 20 ) Entries: 5

tion, The system is simple, however, it conta-

-
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Set name:
fonsumption,detail
Itens:
Country-code,
Year,
MWE,
Exp-MWH
IMP-MWH
PEAX-WW
PEAX-DATE
Capacity: 100

det name; ;
Generation,Deﬁ:il
Items: A
Center-d%de
GEN-¥W
CEN-TYPE
ER=-DATE
Voltage
Frequency
Remarks
Capacitys 24

5et Names:

Busbars, detail

Itenss
Center-code
Voltage

C apacity: 10

Set name:
Load-Curve, detail
Ttems:
Country-code.
Date
W
Remarks
Capacity: 10

Set Name:
Country—inf,details
Items:
Country-code
Year
PQP
GNP
Capacitys 36

Set Names
Transmisaion, detail
Iteme:
Trans-type
Trans~MVi
Nodel
Node2
ER-date
voltage
Length
Capacity: 36

J1 Search
JI Search
JI

JI

JI

JI

J2 Search
Entriea 9
J1,  Search
JgI 7

J1

J2 Search
J1

JI

x50

Entriest 13

JI Search
JI

Entriea: O

JI Search
J2 Search
J1

X50

Entrieas: O

JI Ssarch
J7 Search
JI

J1

Entries: O

JI

JI

J1 Seareh
JI Search
J2 Search
Jdl

Jl

Entries: O

Path identifying information
Aggociate
Master sei name Detail set neme

Country

Consumption

load-curve
Country-Inf

Years

Consumption

Country-Inf

Centers

Generation
Busbars

Tranamisgion
Transmission

item
item

item

item

item

item

item
item

item
item

item
item
item

Con unption
Generation
Load-curve
Transmission

Dates

Search item name
Country-code
Country-code
Country-code

Year
Yesar

Center-code
Center-code
NODE1
NODE2

Peak-date
ER~Dtae
Date
ER-Date

Search item name
1Country —code
Year
Peakk-Date
Center-code
ER-Date

Busbars Center-Code

Inad-curve ! Country-code
Date

Country-Code
Year

NODE®
NODE2
ER-Dsate

Detail set name
Consumprion

-

Generation

—

Country-Inf

Trgnsmisaion

Associgted
Sort item Name

Country
Years
Dates

Centers
Dates

Centers
Country
Dates
Country
Years

Centers
Centers
Dates

Sort item name

Maater set neme
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