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1. INTRODUCTION

The piping distribution systems are the base of a
man existence in towns. Their projecting is very
complicated and demanding on the designer’s
experience, especially when the minimum demands
on operation of these distribution systems and
stations should be respected which transport a
corresponding medium to these distribution
systems, and namely gas, water, hot water, water for
heating, cables for electrical power distribution etc.
The existing computer technique enables to solve a
whole number problems connected with such a
proposal. The contribution includes the information
concerning the possibilities of the computer
technique utilization in projecting of engineering
networks, in their reconstruction, in extension of the
network or in its reduction on less number of
branches. In the following text we will start from
the beginning as we would project a new gas
distribution and we will utilize the program with the
help of which we will create the model of statistical
characteristics of the system proposed.

2. SERVICE LIFE OF THE EQUIPMENT
PROPOSED

The basic criterion for selection of the distribution
structure for transport from gas compressor stations
to the consumers is the arrangement of sources and
places of consumption. Under the place of
consumption the group of houses, housing estate,
greater enterprise etc. are understood. The
distribution of these places in a map is the basic
point of view and the first step to be done.

e Into the map of the region we will draw the
places of gas sources (e.g. the stockyards of
communal waste) and the places where gas or its
power can be utilized. For indication of all

1. UVOD

Potrubni rozvody jsou zakladem existence ¢lovéka
ve mestech. Jejich projektovani je znacéné slozité a
naro¢né na zkuSenosti projektanta, zvlast¢ kdyz by
se mély zohlednit minimélni ndroky na provoz
téchto rozvodl a stanic, které dopravuji do téchto
rozvodud pfislusné medium jako plyn, vodu, teplou
vodu, vodu pro topeni, kabely pro rozvod el. energie
apod. Dne$ni vypocetni technika dovoluje fesit fadu
problémi spojenych s takovym navrhem. V tomto
piispévku je upozornéni na moZnosti vyuzivani
vypocetni techniky pfi projekei inzenyrskych siti, pri
jejich rekonstrukei, pii rozsifovani sit€ a nebo pii jeji
redukci na men$i pocet vétvi. V nasledujicim textu
zatneme od zacatku jako bychom navrhovali novy
rozvod napf. plynu a pfitom budeme vyuzivat
program, kterym vytvofime model statickych
vlastnosti navrhovaného systému.

2. ZIVOTNOST NAVRHOVANEHO
ZARIZEN{

Zakladnim kritériem pro vybér struktury rozvodu

pro pfepravu od kompresorovych stanic plynu ke

spotfebitelim je rozlozeni zdroji a mist spotieby.

Mistem spotfeby pfitom myslim skupinu domd,

sidli§té, vétsi podnik apod. Rozlozeni téchto mist

vmapé je zakladnim hlediskem a prvnim krokem
ktery musime udélat.

e Do mapy oblasti zakreslime mista zdroji plyni
(na pt. skladky domovniho odpadu) a mista kde
Ize plyn nebo jeho energii vyuzit. Pro vyznaceni
celé problematiky budeme v dalSim textu
uvazovat 3 zdroje a 3 mista spotieby .
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problems we will count, in further text, with 3
sources and 3 places of consumption.

e The arrangement of sources and places of
consumption will be also transferred into the
cadastral map. Best as the independent map
layer in some GIS program as e.g. Microstation.

After creating the survey about the sources
arrangement, the further step is setting of the
sources capacity, and namely the hour capacity in
the time period of realization and the long-term
perspective for minimally the time period of service
life of the equipment used what are the vacuum
pumps and gas compressors, piping, heat
exchangers and combustion equipment etc. Further,
also the perspective consumption of consumers will
be determined, as e.g. the possibilities of the
production extension, change of technology,
innovations of products etc.

E
N
E
R
G
I
E

e Rozmisténi zdroji a mist spotfeby pievedeme
také do katastralni mapy. Nejlépe jako
samostatnou mapovou vrstvu v nékterém GIS
programu jako napt. Mikrostation.

Kdyz jsme si vytvortili pfehled o rozmisténi zdrojt,
tak dal$im krokem je stanoveni kapacity zdroju, a to
jak hodinovou kapacitu v dob& realizace, tak
dlouhodobou perspektivu minimalné na dobu
Zivotnosti pouzitych zafizeni, coZ jsou vyvévy a
kompresory plynu, potrubi, vyméniky tepla a
spalovaci zafizeni apod. Dale urime také
perspektivni spotfebu spotiebiteld jako napf.
moznosti rozSifovani vyroby, zmény technologie,
inovace vyrobki apod.
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Figure 1 Determination of service life of the equipment proposed for gas distribution
Obrazek 1 Urceni Zivotnosti zarizeni navrhovaného pro rozvod plynu

In this way we shall obtain an important graph as
the result according to the Fig. 1 from which we can
easily see when probably the gas from the sources
(source) will not be sufficient for covering the
consumption and when we will have to solve the
further process. Either by the gas purchase from
distanced distribution systems or by the gas
generation from the fossil fuels or by supplementing
of gas power by power from the electrical
distribution system or simply by limitation of
supply for consumers without settlement of the
difference arisen.

On the basis of this consideration we will obtain,
with a certain probability, the service life of the
equipment proposed or projected and can proceed
further.

3. SELECTION OF NETWORK

If we know the sources and places of consumption
we can propose the piping network which will
connect the places of sources (stockyards or gas
storage tanks, transit gas line) with the places of
consumption. In projecting of a new distribution

Takovymto zplGsobem dostaneme jako vysledek
vyznamny graf podle obr. 1 ze kterého snadno
vidime kdy pravdépodobné plyn ze zdroji (zdroje)
nestaéi pokryt spotfebu a kdy budeme muset fesit
jak postupovat. Bud’ nakupem plynu z dalkovych
rozvodii nebo vyrobou plynd z fosilnich paliv nebo
dopliiovanim energie plynu energii z elektrického
rozvodu, nebo jednodu$e omezenim dodavky
spotfebitelim bez nahrady vzniklého rozdilu.

Na zékladé této Uvahy zistime, s urcitou
pravdépodobnosti, Zivotnost navrhovaného nebo
projektovaného zatizeni a miZeme postupovat dale.

3. VOLBA SITE

Zname-li zdroje a mista spotfeby miZzeme navrhnout
potrubni sit’ kterd bude spojovat mista zdroji
(skladky nebo zasobniky plynu, transitni plynovod) s
misty spotieby. At jiz navrhujeme novy rozvod
v sidli$ti, nebo rozSifeni star§iho rozvodu bude
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system in the housing estate or extension of the
older one it will be suitable to propose several
variants of the networks, in the time being, without
respect on cadastral maps, i.e. without respect on
the problems solution with the pieces of lands
owners. The Fig. No. 2 illustrates the example of
such variants created with the help of the program
GRAFSIT created in VSB-TUO.

The further important decision which we have to
carry out is whether we carry distribute gas up to
the consumers or whether we convert the gas power
on electrical power and thermal power in the course
of gas sources as e.g. the stockyards of communal
waste. For simplification of this complicated task
we consider now only the gas distribution up to the
consumers.

With this decision the solution optimization task
with two criteria starts, and namely :

e minimum costs for operation and gas transport,
e minimum costs for the system building up.

The connection of these two criteria is not the easy
matter. Let us start at first with the solution of
minimum costs for the gas transport.

According to the variants of the gas distribution
which we have selected as e.g. in the Fig. 2 and
according to the requirements on what gas pressure
is required in the terminal points of the network and
also according to the sources capacity we will select
or find out from the manufacturers (in the time
being only preliminarily) the characteristics of
compressors and these ones we will use in the
model of gas distribution. According to the
presupposed daily consumption diagram we will
select the most unfavorable situation, i.e. when the
sum of the single sources consumption is the
greatest one. If we have such a quantity of gas from
the sources for our disposal so we continue in
selection of the piping diameters.

vhodné navrhnout nékolik variant siti, zatim bez
ohledu na katastralni mapy tzn., bez ohledu na feSeni
problému s majiteli pozemkt. Na obr.2. je piiklad
takovych variant vytvofenych s vyuZzitim programu
GRAFSIT vytvofenym na VSB-TU v Ostrave.

Dalsim ddlezitym rozhodnutim které musime
provést je, jestli budeme ze zdroj rozvadét plyn az
ke spotiebitelim, nebo jestli budeme energii plynu
pfeméfovat na el. energii a teplou energii v misté
zdroji plynu jako jsou napt skladky domovniho
odpadu. Pro zjednoduSeni této slozité ulohy
uvazujeme zatim pouze o rozvodu plynu az ke
spotiebitelim.

Timto rozhodnutim zadind fteSeni optimalizacni
Glohy se dvéma kritérii, a to :

e minimalni naklady na provoz a piepravu plynu,

e minimalni ndklady na vystavbu systému.

Skloubeni téchto dvou kritérii neni jednoduchou
zalezitosti. Zacnéme nejprve feSenim minimalnich
nakladd na prepravu plynu.

Podle variant rozvodu plynu které jsme zvolili jako
napf. v obr. 2 a podle pozadavkd na to jaky tlak
plynu se pozaduje v koncovych bodech sité a také
podle kapacity zdroji, zvolime, nebo od vyrobct
zjistime  (zatim  ptfedbézn€)  charakteristiky
kompresort a ty pouzijeme v modelu rozvodu plynu.
Podle predpokiddaného denniho  odbérového
diagramu vybereme nejnepiiznivéjSi situaci tzn.
kdyz soucet spotieb jednotlivych zdroji je nejvetsi.
Pokud takové mnozstvi plynu ze zdroji mame
k disposici tak pokracujeme volbou primeéri potrubi.
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Figure 2 Two examples of the network selection with three sources and three places of consumption.
Obrazek 2 Dva priklady volby sité se tiremi zdroji a tFemi misty spotreby
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The diameter of piping will be determined either on
the basis of experience or according to specialized
literature and so in such a way that we select the
greater diameters and these ones then will be
optimized in the course of simulation. As soon as
we select the diameters of the piping we will
estimate the quantity flowing in these branches and
according to the information from the
manufacturers we will estimate the pressure in
sources and, hereby, we can calculate the
approximate resistance in the branches which will
be used in the model creation.

The resistance of branches will be entered into the
network and, with the help of the program
GRAFSIT, we will carry out the first calculation of
the quantity distribution into the branches in the
networks for each variant. After evaluation of the
results we proceed in such a way that we will make
several variants on each network (this requires a
certain experience with the network solution) an we
will select that one which corresponds best to our
ideas what is still not, in any case, the optimum
solution.

The further step is again the work with the model,
and namely the detailed setting of the quantity
required which we want to supply from single
sources. This will be done with the help of the CPM
method (Critical Path Method) what is solved again
by the program GRAFSIT. With the help of this
method - calculation we will set the accurate
resistance of all branches and, from these resistance
values, we will calculate the diameters of the piping
and, according to the piping manufacturer, we will
select the suitable resistance and naturally also the
wall thickness of the piping but this is not the final
proposal of the piping diameter which will be used
for distribution.

Now, we will return back to the program GRAFSIT
again and to the network selected into which we
will enter already the more detailed resistance
values calculated according to the existing
diameters of the piping. We will carry out the
calculation, we will control whether the necessary
quantity [Nm3.s-1] flows in the branches and what
is the pressure loss A p in each branch. This can be
seen in the Fig. No. 3 and, in this way, we can
calculate the power looses arising from the gas
flowing in each branch what is the loss power

E. = kAp.Q

k ... coefficient including the usage of suitable units
A p .. pressure loss in the branch — piping section
Q ... flowing quantity

Pramér potrubi ur¢ime bud’ ze zkuSenosti nebo
podle literatury a to tak, Ze volime v&t3i priméry a ty
potom v pribéhu simulace optimalizujeme. Jakmile
zvolime pruméry potrubi, tak odhadneme mnoZstvi
proudici v téchto vétvich a podle informaci od
vyrobcli odhadneme tlak u zdrojd a tim miZeme
vypodist ptiblizné odpory vétvi které pouzijeme pro
vytvoreni modelu.

Odpory vétvi zadame do sité a programem
GRAFSIT provedeme vkazdé wvariant¢ prvni
vypocet rozdéleni mnozstvi do vétvi v sitich. Po
zhodnoceni vysledkd postupujeme tak, ze na kazdé
siti udélame né&kolik variant (to vyZaduje urditou
zkuSenost s fteSenim siti) a vybereme tu, kterd
nejlépe odpovidd nasim predstavam, coz jeSté neni
ani nahodou optimdlni feseni.

Dal§im krokem je opét prace smodelem, a to
upfesnéni pozadovaného mnozstvi které chceme
dodavat z jednotlivych zdroji. To provedeme
metodou CPM (Critical Path Method) coZz opét
feSime programem GRAFSIT. Touto metodou —
vypoltem uréime piesné odpory vSech vétvi a
z téchto odport vypocéteme zpétn€ primeéry potrubi a
podle vyrobce potrubi zvolime vhodny primér a
samoziejmé tloustku stény potrubi, ale ani to jesté
neni koneény navrh priméru potrubi které pro
rozvod pouZijeme.

Nyni se opét vratime k programu GRAFSIT a
k vybrané siti do které ted’ jiZz vloZime upfesnéné
odpory vypoctené podle nynéjSich primeéru potrubi.
Provedeme vypocdet, zkontrolujeme zda ve vétvich
proudi potfebné mnozstvi [Nm>.s™]. a jak4 je tlakova
ztrata A p v kazdé vétvi. Toto je vidét na obr. 3. a
takto miZeme vypocist ztraty energie vznikajici
proudénim plynu v kazdé vétvi, coz je ztratova
energie

| kWh; Pa; kg.s-1 |

k... koeficient zahrnujici pouziti vhodnych jednotek
A p .. tlakova ztrata ve vétvi — tseku potrubi
Q ... proudici mnozstvi
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The total losses of power necessary for the gas
distribution what is also the compressors power
input necessary for the gas transport are then given
by the sum of the power losses in single branches.

Ez(r,celk = Z Ei,ztr

This loss power and so the costs for operation for
one week under the average gas consumption in
consumers will be as follows:

Nzt: 7-24-Eztr,celk 'Cel

N, ... hour costs for electrical power necessary for
the gas transport

Ce ... price for 1 kWh of electrical power

Now, we can simulate various operation situations,
1.e. to increase or decrease the pressure in single
sources and calculate the total costs for operation, to
increase and decrease the quantity consumed and
determine the most suitable — the optimum
parameters of sources for operation of the gas
network. This means how much gas the single
sources should deliver so that the least losses

would occur in the network, and namely not only in
the time period of the operation commencement but
also in the long-term time horizon.

Larwrd (5 4

Celkové ztraty energie potiebné pro rozvod plynu,
coz je také piikon kompresort potfebny na pfepravu
plynu, jsou pak dany souctem ztrdt energii
v jednotlivych vétvich.

[ KWh]

Tato ztratova energie a tedy naklady na provoz za
jeden tyden pfi. primérné spotfebé plynu u
odbératelli budou

[CZK; kWh; CZK.kWh']

N, ... hodinové néklady na el. energii potfebné pro
dopravu plynu

Ce ... cenazal kWhel. energie

Nyni mizeme simulovat riizné provozni situace tzn.
zvySovat nebo snizovat tlak u jednotlivych zdrojl a
vypocitavat celkové néklady na provoz, zvySovat a
snizovat mnozstvi odebirané spotiebiteli a urcovat
tak nejvhodné&jsi — optimalni parametry zdrojli pro
provoz plynové sit€. To znamend kolik plynu by
mély jednotlivé zdroje dodavat, aby vsiti byly
nejmensi ztrity a to nejenom v dob& zahdjeni
provozu, ale 1 dlouhodobé.

Figure 3 This is the illustration of the solution with the sources pressures, pressures in the nodes, resistance
values in branches and flows in the branches.
Obrazek 3 Tak vypada reseni s tlaky zdroju,tlaky v uzlech, odpory vétvi a prutoky ve vétvich.
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Now we already know the necessary parameters of
the sources and so we can select the suitable
compressors, and namely according to the
information from the suppliers. In a such way we
will find out the operation costs Np for operation of
the sources and these ones we will add to the costs
for the network operation, so the total costs for
INm’® will make in this time as follows:

Ne=(N,+N,;). Q"

but this is still not the final or optimum value at all.

4. PROPOSAL FOR THE NETWORK
LAYING IN THE TERRAIN

On the basis of the previous work we have
determined all necessary parameters for optimum
operation of the gas network proposed in the first
phase, and namely according to the Fig. 2. This
network, however, must be laid into the terrain and
then, its shape will not correspond, in any case, the
optimum network according to the original
proposal, so that results which we have obtained up
to now, are optimum from the viewpoint of the
network operation but not from the viewpoint of
minimization of costs necessary for laying the
network in terrain.

Vemend (195, b0

Ted jiz zndme potiebné parametry zdroji a nyni
muzZeme vybrat vhodné kompresory a to podle
informaci od dodavatel(. Takto zjistime provozni
naklady N, na provoz zdrojti a ty pfipocteme

k nakladim na provoz sité, takze celkové ndklady na
INm® zatim budou

[CZK; CZK.Nm’]

ale to jeSté neni konefna a vibec ne optimalni
hodnota.

4. NAVRH NA ULOZENI SITE DO TERENU

7 piedchozi prace jsme urc¢ili vSechny potfebné
parametry pro optimalni provoz plynové sité
navrzené v prvni fazi a to podle ob. 2. Tuto sit’ v§ak
musime uloZit do terénu a pak jeji tvar v zddném
ptipadé nebude odpovidat. optimalni siti podle
pavodniho navrhu, takze vysledky, které jsme
doposud ziskali jsou optimdlni s hlediska provozu
sité, ale ne s hlediska minimalizace nakladi na
uloZeni sité do terénu.

~IETE

Figure 4 Example of solution of the direct branch replacement by the branch adjusted according to the
construction possibility.
Obrazek 4 Priklad resent ndhrady primé vétve vétvi upravenou podle moznosti vystavby
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However, what we have determined accurately until
now, is the resistance of branches and, these ones,
again with the help of the program GRAFSIT will
be reduced on the actual shape of the terrain as
already outlined on Fig. 4. It means that the
resistance of the branch will be distributed on
several serial resistance values of the same total
resistance but not of the same cross section. This
task can be solved in two ways. Either we save the
same diameters in this branch as it was proposed
and with the help of the program we will control
whether such an interference has not a substantial
effect on the conditions in the network what will be
nearly always or we will change the piping diameter
in some section what we will solve again with the
help of the program GRAFSIT.

5. SELECTION OF THE ROUTE OF THE
NETWORK BRANCHES IN TERRAIN

On the basis of the previous procedure we will draw
the routes of the piping which we determined into
the map, and namely from the viewpoint of the
power consumption optimally, from the viewpoint
of the power consumption we have optimally
proposed the sources and selected the piping
diameters sub-optimally. This, however, is not the
final conclusion and we have to start again with the
solution of the optimization task, and this is the
selection of the route laying — branches — piping
into the terrain with the respect of minimization of
costs for laying.

In such a case we proceed in such a way that we
find out from specialized literature or previous
projects the costs on the piping laying in:

1. the dugout at the road or street

2. the dugout in free terrain

3. the transition across the river, creek (water flow)
4. the crossing of other line of the engineering
network

5. the laying on the surface in free terrain

The costs for laying depends on how demanding
territory is crossed by the route. Into the places
evaluated by the number 5 the piping cannot be
laid.

If we now such costs so we will place the sources
and consumers (points of consumption) on the map
of the space and then we will transpose the regular
square network with suitable size of edges on the
map. For example, we will select the squares
10x10m. According to the map and the network we
will attribute the costs for the piping laying from
one side to the other one or from one corner to the
second one to single squares as already outlined in
the example illustrated on Figure 5.

In such a way we will obtain the square network
evaluated by the costs for the piping laying into
single squares.

Co jsme v8ak do této doby urcili pfesné je odpor
vétvi a ty, opét pomoci programu GRAFSIT,
redukujeme na skutedny tvar vterénu jak je
naznaceno na obr. 4. Tzn. odpor vétve rozlozime na
nékolik sériovych odpori o celkové stejném
vysledném odporu, ale jiz ne o stejném prifezu.
Tuto ulohu mizeme fe$it dvojim zplsobem. Bud
nechame v této vétvi stejny pramér jako byl navrzen
a pomoci programu zkontrolujeme jestli takovy
zasah nema podstatny vliv na poméry v siti, coz
bude téméf vzdy a nebo v nékterém useku zménime
pramér potrubi coz opét vyfeSime programem
GRAFSIT.

5. VOLBA TRASY VETVI SITE V TERENU

Podle pfedchoziho postupu zakreslime a zavedeme
do mapy trasy potrubi které jsme urili, a to
z hlediska spotfeby energic optimalné, optimalné
hlediska spotfeby energie jsme navrhli zdroje a
suboptimalné jsme zvolili priméry potrubi. Toto
vSak neni koneény zavér a znovu musime zacit s
feSenim dal$i optimaliza¢ni Ulohy, a to je volba
ulozeni trasy — vétvi — potrubi do terénu vzhledem
k minimalizaci nédkladi na ulozeni.

V takovém piipadé postupujeme tak, Ze z literatury
nebo z drivEjSich projekth zjistime naklady na
ulozeni potrubi do:

1. vykopu u silnice nebo v ulici

2. vykopu ve volném terénu

3. pfi prechodu pfes feku, potok (vodotec)

4. pti kiiZovéni jineho vedeni inzenyrské sité

5. pfi ulozeni na povrchu ve volném terénu

Néklady na uloZeni zavisi na tom jak naro¢nym
uzemim trasa prochazi. Do mist ohodnocenych
¢islem S neni mozné potrubi ulozit.

Pokud takové néklady zndme, tak na mapu prostoru
umistime zdroje a spotfebife (mista spotfeby) a na
mapu transponujeme pravidelnou ¢tvercovou sit’ o
vhodné velikosti hran. Napf. v terénu zvolime
Stverce 10x10m. Podle mapy a sité piifadime
Stvercim naklady na

ulozeni potrubi zjedné strany na druhou anebo
z jednoho rohu do druhého jak je to naznafeno na
ptiladu v obr. 5.

Takto ziskame Ctvercovou sit’ ohodnocenou naklady
na ulozeni potrubi do jednotlivych ¢tverci
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Figure 5 Example of two possibilities of the piping lying in terrain.
Obrazok 5 Priklad dvou moznosti uloZeni potrubi v terénu.

Then, with the help of suitable method, we will find
out the connection of the sources and points of
consumption in single squares with the minimum
costs. One of very suitable methods for solution of
such a task is the method of genetic algorithms. We
will obtain the result which will be the structure of
the network which will require the minimum costs
for the sources interconnection and consumption
points. We know, on the basis of the previous
simulations, what diameter of the piping must be
used in the network branches so that the costs for
the network operation would be the minimum ones.
With the respect of the fact that the lengths of the
connections of single places will probably differ
from the previous intents so the differences will
arise in the routes determined

e by the network optimization according to

minimum costs for power and
e by the network optimization according to the
minimum costs for the route laying.

The differences between the routes obtained in such
a way we must solve according to the situation in
the terrain as already outlined in previous parts, and
namely also with the respect of ownership
relationships and other barriers, e.g. family house,
garden where the owner will not permit to lay the
piping etc. Naturally, the optimum solution which
have reached with expending a lot of work will be
slightly damaged but we have already worked out
the model on which we will find out how great the
deviation from the optimum solution and we will
decide whether it is negligible or we will have to

Pak vhodnou metodou vyhleddme spojeni zdroji a
mist spotieby po étvercich s minimalnimi naklady.
Jako jedna zvelmi vhodnych metod pro feSeni
takové ulohy jsou genetické algoritmy. Ziskame
vysledek, kterym bude struktura sit¢ kterd bude
vyZzadovat pro propojeni zdroji a mist spotieby
minimalni naklady. Z pfedchozich simulaci zname
jaky pramér potrubi se musi ve vétvich sité pouzit,
aby naklady na provoz sité byly minimalni.
Vzhledem k tomu, Ze délky spojeni jednotlivych
mict se pravdépodobné budou lisit od predchozich
zaméru, tak vzniknou rozdily v trasach uréenych

e optimalizaci sit¢ podle minimalnich nakladi na

energii a
¢ optimalizaci sit¢ podle minimalnich nakladi na
ulozeni trasy.

Rozdily mezi takto ziskanymi trasami musime feSit
podle situace vterénu jak bylo naznaceno
v pfedchozich ¢astech a to i s ohledem na majetnické
vztahy a jiné prekazky jako napi. rodinny domek,
zahrada, kde majitel nedovoli polozit potrubi apod.
Samoziejmé Ze se tim optimalni feSeni ke kterému
jsme pracné dospéli diivéjSimi pracemi ponckud
naru$i, ale mame jiZ zpracovidn model a na ném
zjistime jak velkd bude odchylka od optimalniho
feSeni a rozhodneme, zda je zanedbatelnd, nebo
budeme hledat obdobnym zptisobem lepsi feseni.

Po téchto upravach ziskdme nejvhodnéjsi strukturu
sit¢ a mizeme zvolit nejvhodnéj$i kompresorové
stanice které splni nase pozadavky na rozvod plynu.
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search for better solution in the similar way.

After these adjustment we well obtain the most
suitable network structure and we can select the
most suitable compressor station which will meet
our requirements on the gas distribution.

6. CONCLUSION

In this part 1 have described the procedure in
optimization of the gas distribution from the
stockyards into the points of consumption in such a
way so that we could make use of the modern
methods of the existing science and the means of
computer technique.

The second part of the task will arise in case when
we transform the gas power directly on the place of
its rise, as e.g. on the stockyard of communal waste,
on electrical power or heat. Then, in above
mentioned way, we will solve two networks, and
namely the heat and electrical ones. The above
mentioned program GRAFSIT enables the very
easy solution both of the electrical distribution and
the heat distribution as well, and namely including
the heat losses and insulation quality.

6. ZAVER

V této Casti jsem popsal postup pii optimalizaci
rozvodu plynu ze sklddek do mist spotfeby tak,
abychom mohli vyuzit moderni metody soucasné
védy a prostiedky vypocetni techniky.

Cést alohy vznikne v piipadé kdyZ energii plynu
pfimo na mist¢ vzniku jako na pi.na skladce
domovniho odpadu transformujeme na el. energii a
teplo. Pak vySe naznacenym zpusobem feSime dve€
sité, a to tepelnou a elektrickou. VySe zminény
program GRAFSIT umoznuje fesit velmi snadno jak
elektricky rozvod tak 1 rozvod tepla a to vletné
tepelnych ztrat a kvality isolace.
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