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1. CHARACTERIZATION SEPS - 1.'CVHARAKTERISTIKA SEPS - ANALYZA
CONTEMPORARY STATUS ANALYSIS SUCASNEHO STAVU

Nowadays under administration of power system of  V sGéasnosti pod spravu Slovenskej energeticke;j
the Slovak republic (SEPS) belong twenty electric  prenosovej stustavy (SEPS) patri 20 elektrorozvodni —
submissions, which allocation depend by 400KV, stanic, ktorych rozmiestnenie je zavislé od vedenia
220KV and 110KV electric networks (figure 1). 400kV, 220kV a 110kV sieti (obr.1).
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Figurel Allocation of electric submissions which belong under administration of power system of the Slovak
republic
Obrazok 1 Rozmiestnenie elektrickych stanic spadajiicich pod spravu Slovenskej energetickej prenosovej sustavy

This electric submissions executing function of Tieto elektrické stanice plnia funkciu transportu
transport of electric energy and also they are supply  elektrickej energie azaroveni su dodavatel'skymi
stations of electric energy to wholesale and retail  uzlami do velkoobchodnej a maloobchodnej siete.
networks. The electric submissions are fashion  Elektrické stanice s sucastou 400kV, 220kV a 110kV
400KV, 220KV and 110KV electric networks. We  sieti. Vo svojej analyze sa obmedzime len na 400kV
confine oneself to 400KV and 220KV electric a220kV siete.
networks in our analysis. V sudasnosti je zdkladna $truktara Slovenske;j
energetickej prenosovej sustavy (SEPS) tvorenda Styrmi
zékladnymi Castami, zktorych kazdd ma svoju
Power system of the Slovak republic is created: dodlezitost
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- Power dispatching central (SED) in Zilina
- Headquarters SEPS in Bratislava

- Electric submissions (ES)

- Power net

Power dispatching central (SED) in Zilina take care
of monitoring all transmission system. Monitoring is
working non-stop and duo operators watch status of
transmission system on light table. Failures in power
distributions or transformer stations are signalling in
dispatching centre. From the monitoring networks are
possible to receive main information about failure,
for example:

- Approximate place of incipient failure, electric
station, outlet and transmission line,

- Probable failure cause,

- Listing about activity of automatic protection.

Analyza

On the base of available information dispatcher SED
inform about failure central of SEPS in Bratislava
(figure 2). If failure rise is in hours about this
dispatcher  inform  section of  coordination
headquarters of SEPS in Bratislava, in time of
weekend dispatcher inform of the emergency service
in Bratislava. After inform headquarters of SEPS,
dispatcher SED by the help of available means realise
interference with transmission system, which ensure
damage minimisation and secure transmission net so
as transmission net was not energetic overloading and
safely executing transmission and supply function.

Coordination section of headquarters SEPS in
Bratislava or emergency service in Bratislava analyze
and evaluate this situation. After data evaluation
gives information and requirements to place of
works, which must find out detailed information
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- Slovensky energeticky dispe¢ing (SED) v Ziline
- Centrala SEPS v Bratislave

- Elektrickeé stanice (ES)

- Prenosova energeticka siet

Slovensky energeticky dispeting v Ziline méa na
starosti monitorovanie celej prenosovej sustavy.
Monitorovanie je zabezpeCované nepretrZite dvomi
pracovnikmi, ktory na svetelnej tabuli sleduji stav
prenosovej ststavy. V pripade vyskytnutia sa nejakej
poruchy, na rozvodoch alebo transformétorovych
staniciach, je porucha signalizovana na dispecerskom
stanovisku. Z monitorovania siete je mozné ziskat’
zakladné informacie o poruche ako:

konkrétne

priblizné miesto vzniku poruchy,
elektricku stanicu, vyvod a vedenie,

- pravdepodobnu pri¢inu vzniku poruchy,
- vypis o posobeni automatickych ochran.

)

Informacie

-» Rozhodnutie
Figure 2 Basic scheme of function of power system of the Slovak republic
Obrdzok 2 Zdkladnad schéma cinnosti Slovenskej energetickej prenosovej sustavy

Na zaklade tychto dostupnych informacii dispecer SED
informuje o poruche centrdlu SEPS v Bratislave
(obr.2). Ak sa porucha vyskytne v pracovnom case
o0 jej vzniku informuje oddelenie koordinacie centraly
SEPS v Bratislave, vinom ¢ase informuje
pohotovostnu sluzbu v Bratislave.

Po informovani centraly SEPS, dispecer SED pomocou
dostupnych prostriedkov dial’kovo vykona také zasahy
do prenosovej sustavy, ktoré zaistia minimalizaciu
§kod a zabezpeCia aby prenosova siet’ nebola
energeticky pretazend resp. bezpeCne plnila svoju
prenosovi a dodavatel'sk(i funkciu.

Oddelenie koordinacie centraly SEPS v Bratislave
resp. pohotovostnd sluzba v Bratislave analyzuje
a vyhodnoti vzniknuta situdciu. Po vyhodnoteni dava
informécie a kladie poZiadavky na pracoviska, ktoré
musia zistit podrobnejSie informacie o vzniknutej
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about this failure. If this is technical possible, place
of works realise reparation at mechanism on which
rise failure and they launch mechanism, with
resources which they keep at one's disposal.

Electric submissions tend of securing of operations
connection with fault clearing, which rise at single of
distribution stations. Electric submissions guard
execution of scheduled maintenance at distribution
stations too. Electric submissions provide for
visitation place of failure, which rise at transmission
system and give necessary infermation, which they
need at detailed analyse of failure into SED in Zilina
or headquarters of SEPS in Bratislava.

Transmission power net is creation with cable power
distribution, which serves to transmission and supply
of electric energy.

2. LOGICAL TERRITORY CLASSIFICATION

Partition of the Slovakia on the regions goes
out of geographic allocation control rooms on this
territory. From this location offers maximum three or
four regions. Each region has one service centre [3],
(4].

At segmentation of Slovakia at regions we
must keep condition of range time, in case of failure,
from service centre to electric submissions. This
range time CaDos<=60 minutes, that mean, that
stations which create of region service centre are
from service centre away maximum 1 hour.

Eastern Slovakia have configuration, which
logically offers locate on this territory maximum two
service centres. If we will locate on the Eastern
Slovakia two service centres, and if we will keep
condition about equality number of control rooms in
service centre PRi = PRj, than on all territory of the
Slovakia will be eight service centres and this number
is very much of economic and operations aspect. It
follows, that Eastern Slovakia is the best to keep as
one unit = one service centre.

3. OPTIMAL DESTINATION OF SERVICE
CENTRE IN REGION RANGE

Service centre (PS) is one from
contemporary electric submissions, which take care
of about safe running electric submissions in specific
of region range. Service centre operates maintenance,
repairs and total running of electric submissions in
area which come under its control. Service centre
orders material, people and technics, which will be
needed for maintenance, repairs and running on
electric submissions.

For location service centre in region range

poruche. Ak je to technicky mozné pracoviskd
vykonaju, prostriedkami ktoré maju k dispozicii,
opravu na zariadeni na ktorom vznikla porucha
a uvedu zariadenie do prevadzkyschopného stavu.

Elektrické stanice maji na starosti zabezpeCenie
ukonov spojenych so samotnym odstranenim poruchy,

ktoré sa vyskytni na jednotlivych rozvodnych
staniciach.  Elektrické stanice tiez zabezpecuju
vykonanie planovanej udrzby na rozvodnych
staniciach. 'V pripade nutnosti elektrické stanice

zabezpecia ohliadku miesta vzniku poruchy, ktora sa
vyskytne na prenosovej sustave apodaji potrebné
informacie, ktoré su nutné k podrobnejSej analyze
poruchy, do SED v Ziline resp. centraly SEPS v
Bratislave.

Prenosové energetickda siet je tvorena kablovymi
rozvodmi, ktoré sliizia na prenos a dodavku elektricke;j
energie.

2. LOGICKE CLENENIE UZEMIA

Rozdelenie Slovenska na oblasti vychadza
z geografickej alokacie elektrickych rozvodni na tomto
Gzemi. Z ich umiestnenia sa ponukaji maximalne tri
alebo §tyri oblasti so svojimi prevadzkovymi spravami
(31, [4].

Pri roz¢leneni Slovenska na oblasti musime
dodrzat’ podmienku &asu dostupnosti, v pripade
poruchy, zprevadzkovej sprdvy na podriadené
elektrické stanice. Tento ¢as dostupnosti CaDos<=60
minQt., to znamend, Ze stanice ktoré tvoria oblast’
prevadzkovej spravy st od prevadzkovej spravy
vzdialené maximalne na 1 hodinu cesty.

Vychodné Slovensko ma také usporiadanie, ze
sa logicky ponuka umiestnit na tomto uzemi
maximélne dve prevadzkové spravy. Ak by sme na
Vychodnom  Slovensku chceli umiestnit  dve
prevadzkové spravy, potom pri dodrzani podmienky
o rovnosti poctu rozvodni v prevadzkovej sprave PRi =
PRj by na celom uzemi Slovenska bolo az osem
prevadzkovych sprav, ¢o je z hladiska ekonomického
a prevadzkového velmi vela. Ztoho vyplyva, Ze
Vychodné Slovensko je najlepsSie ako celok = jedna
prevadzkova sprava.

3. URCENIE OPTIMALNEHO UMIESTNENIA
PREVADZKOVEJ SPRAVY V RAMCI OBLASTI

Prevadzkovd sprava (PS) je jedna zo
sucasnych stanic, ktora sa stard o bezpeény chod
podriadenych elektrickych stanic vrameci urditej
oblasti. Riadi udrzbu, opravy acelkovy chod na
elektrickych staniciach v oblasti ktord spada pod jej
kontrolu. Zabezpecuje material, T'udi a techniku, ktoré
si potrebné pre 0drzbu, opravy a prevadzku na
elektrickych staniciach.

Pre umiestnenie prevadzkovej spravy v ramci
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we rise from idea of Cooper’s iterative method [1],
[2], find some allocation service centre which will
have minimum transportation cost towards electric
submissions. We will calculate optimal co-ordinates
allocation of service centre and which electric
submission is nearest to calculation co-ordinates will
be searching service centre.

Method is foundation at geometric principle;
we try to calculate co-ordinates of service centre and
its optimal allocation in region range. Than as we
define areas with its electric submissions, with keep
condition time reach, we can proceed to calculation
of co-ordinates search of service centre.

Predict that we know:
- Electric submissions ESi,
- Co-ordinates electric submissions ESi(Xi,Y1i),
- Quantity of transport energy for single station Mi.

The map of region we will allocate to space
co-ordinates x,y-axis (figure 3). For each ESi we will
define co-ordinates [Xi,Yi]. We rise from idea of
destination total maintenance costs TMC (Total
Maintenance Cost), which consideration of following
factors. Factor of transport and transform quantity
energy, unit price of transport and transform energy
and distance of electric submissions from search
service centre.

For definition of service centre optimal
allocation is determining following parameters:

di - distance of electric submissions from service
centre ESij PSj (time failure, transportation cost for
transport material, people and so on)

Qi - quantity of transport and transform energy

QCi - price of transport and transform energy
quantity

Mi - quantity of transport material

Ci - price of transport material quantity, energy and
price to drive transport (transport method)

Test function we will define as conjunction
function this variables. From the point of view of
allocation service centres PSj are parameters Mi, Ci
identical, vary only di

™C = Y 0i.QCi.MiCi.di

i=l

n — number of stations join of calculation.

urditej oblasti vychadzame z myslienky Cooperovej
iteratnej metddy [1], [2], najst taka alokaciu
prevadzkovej spravy ktorda bude mat minimalne
dopravné naklady voci elektrickym staniciam.
Vypoditame  optimalne  stradnice  umiestnenia
prevadzkovej spravy ata stanica ktora je
k vypoditanym  suradniciam najblizSie sa stava
hladanou prevadzkovou spravou.

Metéda je zaloZend na geometrickom
principe, snazime sa vypo¢itat’ stiradnice prevadzkovej
spravy a jej optimalne umiestnenie vramci urcitej
oblasti. Potom ako ur¢ime oblasti so svojimi
elektrickymi stanicami s dodrzanim podmienky casu
dosahu mézZeme pristupit’ k vypoctu stradnic hladanej
prevadzkovej spravy.

Predpokladajme, Ze pozname :

- elektrické stanice ES;,

- suradnice elektrickych stanic ESi(X,,Y;),

- mnozstva prepravovanej energie pre jednotlivé
stanice Mi.

Mapu regiénu umiestnime do priestoru
stradnicovej osi X,Y (obr.3). Pre kazdi ESi urime
suradnice [X;,Y;]. Vychddzame z myslienky urcenia
absolutnych nakladov na Gdrzbu TMC (Total
Maintenance  Cost), v ktorych  zohladilujeme
nasledovné faktory. Faktor  prepravovaného
a transformovaného mnozstva energie, jednotkovl
cenu  prepravovanej  a transformovanej  energie
a vzdialenosti  elektrickych stanic od hladanej
prevadzkovej spravy.

Pre uréenie optimalnej alokacie prevadzkovej
spravy st rozhodujice nasledovné veli¢iny:

d; — vzdialenost’ elektrickych stanic od prevadzkovej

spravy ES;€EPS; (Cas poruchy, dopravné naklady na

prepravu materialu, l'udi a podobne)

Qi — mnozstvo prepravovanej a transformovanej

energie

QCi — cena mnoZstva prepravovanej a transformovane;
energie

M; — mnozZstvo prepravovaného materialu

C; — cena mnozZstva prepravovan¢ho materialu, energie

a cena na jednotku dopravy (spdsob dopravy)

Kriterialnu funkciu definujeme ako stcinovu
tychto premennych. Z hladiska alokacie

C; rovnaké,

funkciu
prevadzkovych sprav PS; su veli¢iny M;,
meni sa len d;

™C = Y 0iQCi.MiCidi
i=1

n — pocet stanic vstupujucich do vypoctu.
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Figure 3 Location of region to co-ordinate x,y-axis
Obrazok 3 Umiestnenie regionu do suradnicovej osi X, Y

Ideal distance di we calculate from

Pythagoras theorem ¢*=a>+b’=> c=~/a” + b’ :

di= /(X — Xi)” + (¥ - Yi)’
Equation for TMC will have fashion: TMC

= iMi.Ci.\/ (X = Xi)* +(Y - Yi)’

i=l

If we want to find optimal co-ordinates X,Y
of service centre, must stand derivation TMC by X-
axis is equal 0 and synchronise derivation TMC by
Y-axis is equal O :

Idedlnu  vzdialenost di  vypolitame z

Pythagorovej vety c’=a*+b*>=>c=+/a’ + b :

di= /(X = Xi)> + (Y - Yi)’
Rovnica pre TMC bude mat’ tvar: TMC =

ZM:Mi.Ci.J (X — Xi)? + (Y - Yi)?

i=l

Ak chceme najst’ optimdlne suradnice X,Y
prevadzkovej spravy, musi platit’ derivacia TMC podl'a
X sa rovna 0 asGlasne derivacia TMC podla Y sa
rovna 0 :

oTMC oTMC oTMC oTMC
L =0Nn"——=0 =0N =0
oxX oY oX oY
OTMC _ oOTMC
oX ox
=1 -1
ZMZCI [(X — Xi)” + (Y - Yi)*]2 (X — Xi) ZMzCz —[(X Xi)2 + (Y —Yi)?]2 (X - Xi)
i=l
—o =0
aTMc i Mi.Ci(X — Xi) aTMc i MiCi(X-Xi)
" (X = Xi)? + (Y - Vi) (X - X+ (Y -V
H1 I_il

H, — value of partial derivation, which declare value
as far in X-axis we are from Xpima = Xservice centre -

oTMC
oY

H; — hodnota parcidlnej derivacie, ktora nam udava
hodnotu ako daleko vosi X sme od Xepimime =
Xprevédzkovej spravy -

oTMC

oy
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ZMzCz—[(X XY +(Y =Y 12 (Y -Yi

=0
8TMC i MiCi(Y - Yi)
¥ (X - Xi)? + (Y - Vi)

R — value of partial derivation, which declare value
as far in Y-axis we are from Y optima = Y service centre -

Sl T J(X — Xi)? + (¥ - Vi)
5TMC Mi.Ci. (X Xi)
-3

i=1

]V . .
Marked: Z M;')Cl =A Z(X -Xi).A=H,

i=l =l

_Rl

Then: —~— H]

u H
> (X - Xi)="t
= A
¥
Z(X — Xi) - Mark of sum distance (+,-) from
=l
service centre, therefore we mark AX;,
Then AX] H|/A a X] XO AXI
In like
oTMC
manner: =
oY
i MiCi(Y ~Yi) _
=R,
= D
X MiCi
Marked: z =

D

i=1

i(y ~Yi).B=R,

N
R
Y -Yi)=-L
g( )=>

N

Z(Y—Yi) - Mark of sum distance (+,-) from
i=1
service centre, therefore we mark AY,
Then AY] R]/B aY1=Y0-AY1

D has by the calculation Y already another
values, because use already calculated X, therefore
even though is term identical, mark it as B.

Step by step calculate AX, a X;, AY,a Y,
AX; a X5, AY,a Yi.o.n. calculate as far as state
required value.

Co-ordinates X, and Y, choose as Xy=0
and Y=0.

For solution we will use method of utopia
point it means at first find extreme according to X,

-1

ZMZC! —[(X Xi)? +(Y —Yi)*]12 (Y =Yi)

i=1

=0
aTMC i Mi.Ci(Y - Yi)
¥ (X = Xi)? + (Y - Yi)?

R; — hodnota parcidlnej derivacie, ktora nam udava
hodnotu ako daleko vosi Y sme od Yipimane =

_“Rl

Ypreva’dzkovej spravy *

Oznaéme: D = \/(X_Xl)z + (Y‘“YZ)Z
oTMC _ iMi.Ci.(X—Xi)
oX D

i=]

= H,

NOMiCi
Z D

Potom:

Oznaéme:

Y
Y (X -Xi)A=H,
i=1

N

o o
;(X—Xz)_ y

N
Z(X—Xi) - oznacuje sumu vzdialenosti (+,-) od
i=1

prevadzkovej spravy, preto ju oznacime AX,;, potom

AX] H]/A a X] X() /\X]

OTMC
Podobne: PY%
Y, Mi.Ci.(Y - Yi)
> &
e D

Y. MiCi

OznaCme: ,Z:l: ll) ! =B

N

Z(Y—Yz’)B:Rl

E(Y Yz)_E

N
Z(Y - Yi) - oznauje sumu vzdialenosti (+,-) od
i=l
prevadzkovej spravy, preto ju oznacime AY;, potom

AY]"_‘R]/B aYIZYo-AYl

D ma pri vypocéte Y uZz iné hodnoty, pretoze
pouzivame uz vypocitané X, preto aj ked je vyraz
zhodny, oznac¢ime ho ako B.

Postupne poéitame AX; a X;,AY;aY; AX; a
X2, AY,a Y;..oo pocitame az do stavu pozadovanej
presnosti.

Stradnice X, a Y, volime ako X;=0 a Y =0
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(and Y consider constant factor) and in next step find
extreme according to Y (and X consider constant
factor, but already with new value, which we
calculated). For next steps we will use interactive
approach it means we will rise from value (figure.4):

Service centre
PS[Xo,Y0]=(0,0]

PS[X,Y ]
PS[X,Y 1]
PS[X'.Z»Y l]

PS[X2,Ya]......... PS[Xopts Yo

Pre rieSenie pouzijeme metddu utopického
bodu tj. najprv nijdeme extrém podla X, (a Y
povazujeme za konStantu) a v d'alSom kroku néajdeme
extrém podla Y (a X povazujeme za konStantu, ale uz
s novou hodnotou, ktord sme vypocitali). Pre d’alsie
kroky pouzijeme interaktivny pristup t.j. vychadzame
z hodnoty (obr.4):

Prevadzkova sprava
PS[Xo,Y0]=[0,0]
PS[X,Yo]
PS[X4,Y4]
PS[X,,Y1]

PS[X5,Yo]ooveo.n.

PS [Xopl’ Yopt]

Moldava nad
Bodvou O

Rimavska
Sobota

X¥1=.0]

Figure 4 Way routing into the optimal co-ordinates allocation of service centre
Obrazok 4 Postup smerovania do optimalnych suradnic umiestnenia prevadzkovej spravy

4. COMPUTATION OF CO-ORDINATES OF
SERVICE CENTRES

Before calculation is needed prepares table
with transfer energy quantity. Transfer energy
quantity is important factor which suggest to the
strategic status of electric submissions in the system.

In ours calculations we will consider with
two sorts of energy:

- transmission energy, it has unit
price,

- transform energy, it has specified
price by the office for regulation in power
branch.

Sum of conjunction transmission energy

4. VYPOCET SI'JRADNfC HBADANYCH
PREVADZKOVYCH SPRAV

Pred samotnym vypoftom je potrebné
pripravit’ si tabulku s prenesenymi mnozstvami energie
pre jednotlivé stanice. Prenesené mnozstvo energie je
vyznamny faktor zohl'adilujuci strategické postavenie
stanice v systéme.

V naSich vypoétoch uvazujeme s dvomi
druhmi energie.

- energia prenasana,
prirad’ujeme jednotkovi cenu

- energia transformovand, td ma
stanoveni cenu Uradom pre
regulaciu v sietovych

tej
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quantity with belong price, which input to calculation odvetviach.

of allocation service centre show table 1. SuCet  sGinu  mnoZstva  prenesenej  energie
s prisluchajucou cenou, ktoré vstupuji do vypoctu
alokacie prevadzkovej spravy zobrazuje tabul’ka 1.

Table 1 Co-ordinates of electric submissions and belong transmission energy quantity and transform energy
quantity

Tabulka 1 Suradnice elektrickych stanic a prislichajiice mnozstvo prenesenej a transformovanej energie

Pociatok Kartézskeho . -
Priemerné suradnice v

systému je v Bratislave sustave x,y (m)

[X0,Y0]=[0,0] . Yi | (m.c1)rm2.c2)

308 947

179 658

101 938

It rises from specification of optimal number regions ~ Vychadzame zurcenia optimalneho poctu oblasti
and number electric submissions in single regions [3], apodtu elektrickych stanic v jednotlivych oblastiach
[4]. The best configuration is which segment of [3], [4]. NajlepSie vychadza zoskupenie, ktoré rozcleni
Slovak territory to east region, west region, north  Uzemie na vychodny region, zapadny region, severny
region and south region (table.2). region a juzny region (tab.2).

Table 2 Segmentation electric submissions for four regions
Tabulka 2 Rozclenenie stanic na Styri regiony

Zapadny region
Krizovany
| 2 [Senica:e ot |

. Juiny region
{ Homa Zdaiia
Stupava PovaZska Bystrica
Podunajskeé Biskupice |
Bosaca

K Velky Dar
| |Medzibrod
& Rimavska Sobota

Spisska Nova Ve

For each group of electric submissions search optimal ~ Pre kazd( skupinu elektrickych stanic sa snazime najst
allocation of service centre by the help of iteration of  optimalne umiestnenie prevadzkovej spravy pomocou
Cooper’s iterative method, our interest is about co- iterdcii v Cooperovej iteracnej metode, zaujimajui nas
ordinates with reference to transmission and transfer  stradnice s ohladom na prenesené mnoZstvo energie
energy quantity (tab.3, 4, 5 and 6). (tab.3,4, 5 a 6).
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Table 3 Calculation of optimal co-ordinates of service centre for the first region
Tabulka 3 Vypocet optimdlnych suradnic prevddzkovej spravy pre prvy region

Potiatok Kartézskeho

systému je v Bratislave

Priemerné suradnice V|

sustave x,y (m)

[X0,Y0]=[0,0]

=

Xi

Yi

308 947 77112

Bratisiava X0,Y0

X1,Y1

X2,Y2

X3,Y3

X4,Y4

X5,Y5

X6,Y6

X7,Y7

X8,Y8

X9,Y9

X10,Y10

X11,Y11

X12,Y12

X13,Y13

X14,Y14

X15,Y15

X16,Y16

XA7,Y17

X18.Y18

%19,Y19

X20,Y20

X217

X22,Y22

X23,Y23

X24.Y24

308 946,54

AX AY
0,00 0,00
29642015 | -70856,54
5 249,59 -3435,58
-3304,55 481,04
901,93 673,29
021,09 331,94
525,70 167,40
264,43 84,05
131,39 21,84
5439 20,70
31,95 10,21
15,74 5,02
7,72 2,47
3,79 4,21
1,36 0,60
0,91 0,29
0,45 0,14
0,22 0,07
0,1 0,03
0,05 0,02
0,03 0,01
0,01 0,00
0,01 0,00
0,00 0,00
0,00 0,00

77 112,46 0,00 0,00

Table.4 Calculation of optimal co-ordinates of service centre for the second region
Tabulka 4 Vypocet optimdlnych suradnic prevadzkovej spravy pre druhy region

Potlatok Katazskeha IPriememé suradnice v

systému je v Bratislave [SUstave xy (m)

E [X0,Y0]=[0,0] Xi

a

Bratislava X0,Y0
X25,Y25

(M1.C1)+(M2.C2)

10

Table 5 Calculation of optimal co-ordinates of service centre for the third region
Tabulka 5 Vypocet optimdlnych suradnic prevdadzkovej spravy pre treti region

Pociatok Kartézskeho

Priemerné suradnice v|
systému je v Bratislave |SUstave xy (m)

Xi

(M1.C1)+(M2.C2)

142 143,68

103 807,24

X Y
0,00 0,00
0,00 0,00

X Y

0,00 0,00

0,00 0,00
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Table 6 Calculation of optimal co-ordinates of service centre for the fourth region
Tabulka 6 Vypocet optimalnych suradnic prevadzkovej spravy pre §tvrty region

Pacigtol Kart‘é,zsk‘eho‘ Priemerné suradnice V|

systému je v Brétiélave ststave x,y (m)

- [X0,Y0]=[0,0] Xi

1 Horna Zdar 123 498 44 629

5. ANALYSE OF RECEIVES RESULTS FOR
VARIANT WITH FOUR SERVICE CENTRES

For first group electric submissions are optimal co-
ordinate service centre:

Xlope, Y 10p=[308 946,54;77 112,46] meters, to this
co-ordinates is nearest station in LemeSany (figure 5,
6).

For second group electric submissions are optimal
co-ordinate service centre: X2o,,Y2,,=[41 838,50;18
808,84] meters, to this co-ordinates is nearest station
in KriZzovany (figure S, 6).

For third group electric submissions are optimal co-
ordinate service centre: X3y, Y3,p=[142 143,68;103
807,24] meters, to this co-ordinates is nearest station
in Sucany (figure 5, 6).

For fourth group electric submissions are optimal co-
ordinate service centre: X4y, Y4,,=[126 293,51;42
846,75] meters, to this co-ordinates is nearest station
in Horna Zdatia (figure 5, 6).

Slavakia |

X Y
0,00 0,00
126 293,51 35,66 -20,68

186 201 149

5. ANALYZA ZISKANYCH VYSLEDKOV PRE
VARIANTU SO STYRMI PREVADZKOVYMI
SPRAVAMI

Pre prvi skupinu elektrickych stanic st optimalne
stradnice prevadzkovej spravy:

X1ope Y 1op=[308 946,54;77 112,46]  metrov, tymto
stradniciam je najbliZzSia stanica v Lemesanoch (obr. S,
6).

Pre druht skupinu elektrickych stanic st optimalne
stradnice  prevadzkovej spravy:  X2op, Y2ou=[41
838,50;18 808,84] metrov, tymto siradniciam je
najbliZsia stanica v KriZovanoch (obr.5, 6).

Pre tretiu skupinu elektrickych stanic si optimalne
saradnice prevadzkovej spravy: X3gp, Y3op=[142
143,68;103 807,24] metrov, tymto shradniciam je
najbliZsia stanica v Su€anoch (obr.5, 6).

Pre $tvrtu skupinu elektrickych stanic st optimalne
siradnice prevadzkovej spravy: Xd,,,Y4,,=[126
293,51;42 846,75] metrov, tymto stradniciam je
najbliz3ia stanica v Hornej Zdani (obr.5, 6).

Sucéany prevadzkovéa
sprava pre treti region

?l%vajské Bysl;tc

Horna Zdana prevadzkova
&

Stvrty regién ‘erke Kapéa e
i T ; s I laoow | fo-

Figure 5 Allocation of service centres in co-ordinates system
Obrazok 5 Umiestnenie prevdadzkovych sprav v systéme suradnic
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Okruh prevédzkove]
spravy Homna idanaSOb

Figure 6 Design of structure electric submissions - service centre
Obrazok 6 Navrh optimalizovanych okruhov $truktir elektrickd stanica - prevadzkova sprava
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