MU. Annpokcumauusa coctasmna 5,1 %, 4To BMosiHE NMpUemMsieEMO A8 MO-
CTPOEHMSA MPOrHO30B M0 MOAENN.

TakKe AN CpaBHEHMWSI MCMOMb30BasICe MeToA CKOMb3SILLEN cpefHei.
B KauecTBe nepmoga CKosibXXeHUs 6b11 B3AT 04WUH rog. MNonydeH pag, Hanbo-
Nee yaaneHHbIli 0T UCXO4HOTO psiga. Mogenb nNo sTomMy psgy fana owunbky
annpokcmmauun 2,5 % (CM. pUCYHOK).

Ipacnkn MHTEPBaNLHOMO MPOrHO3a AJ/151 UCXO4HOM0 BPEMEHHOIO paaa
1 paga, CrnaxeHHoro no metoay «lyceHuuya»

CpaBHuMBas npeacTaBfeHHble MeToAbl Mo ABYM KpUTEPUsIM — G/IN30CTH
CrIaXKEHHOro psija K MUCXOAHOMY M MUHUMU3ALUWN cpefHei owunGKy an-
NpoKcMMaL M1 NOCTPOEHHOM MoAenun, — CTOUT 06paTUTb BHUMaHWE Ha Me-
Toa «yceHUua» Kak METOA Cria)KMBaHWUs BPEMEHHOr0 psija.
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OPTIMIZATION PROBLEMS
FOR THE GAS TRANSPORTATION NETWORKS

OMNMTUMNSALUMNOHHBIE 3A0AUN
B MOAENAX FA30MPOBOAHbIX CETEN

PaccmaTpuBaeTcsl 3aada onTUMmU3aLummn TpaHCnopTUPOBKM rasa B pas-
BETB/IEHHOW ceTn Tpy6onposogos [1]. OcHOBHas Le/b 3aK/o4aeTcs B Mak-


http://w3.unece.org/pxweb/

cMMU3aunm 06bEMOB NOCTaBNSAEMOro rasa npu 3afaHHoli KoHhuUrypauum Ha-
COCHbIX CTaHL WA, KOMNPECCOPOB U OrpaHNYeHNAX Ha AOMYCTUMOE faBrieHne
B Tpy6onpoBogax. MosyyeHHble TaKMM 06pa3oM AaHHble MOTYT 6bITb Noses-
HbIMW A5 CMeuManncToB Ha HaydallbHbIX CTaAMsAX MPOEKTUPOBaHUSA Tpy6o-
NPOBOAHbIX ceTeli MOCTaBKM rasa.

We consider the optimization of gas flow in networks of pipelines. The
main objective is to maximize the throughput through the pipelines from
the providers to the customers by choosing proper valve- and release-con-
figurations as well as compressors in order to maintain the pressure in
given bounds. This problem can be attractive at initial stages of modeling
large scale distributed gas networks. The obtained data will characterize
some general properties of the planned gas networks which can be usefull
for the specialists.

Introduce the gas transportation graph network model as follows. Let
S —{l1,U} be a stationary network, where | denotes U the set of nodes and
denotes the set of edges connecting these nodes. Divide the set of nodes | in
two subsets IA I=. The elements i e I Aare called the multiplication-nodes
and the elementsi e | are called the balance(or equilibrium)-nodes. We as-
sume that each balance node ie | has a finite number of input flows
2\,...,2pi and a finite number of output flows ~,...,2, such that

N 2j+aj=”" 2jyie I=where w denotes the intensity or available storage
= A

capacity of the node i. Also for each edge (i,j) e U we introduce another
transformation coefficient au such that the initial gas flow Xucoming out
of node i is transformed into the new gas flow auXy coming into nodey. In
accordance with the partition of nodes, divide the set of edges U in two sub-
sets UA={(/,y):ie IAor ye 1J and C* = U \UA Also we will use the follow-
ing notation: xtis the gas flow in the node ie I1Ad *,d — the upper and

lower network throughput gas capacity in the node i e Xq — the gas
flow on the edge (r,y) e U; d", dj, — the upper and lower network through-
put gas capacity on the edge (i,y) e U,. Let s(i) denotes the node from I=,
such that the edge (s(i),0 e U,i e 70\ lin. Introduce J, ={j e I'hHeUu
j; ={elAG,i)6 UA, /| ={yel :<y0eCM, | =1lle (/,0 6 UA. The
nodesie linc IAwill be called the input(source)-nodes of the network, if
its inflow is not formed by flow from another nodes of network. The node
t e I=will be called the output(sink)-node of the network, if its outflow is
not used then to form the flow of another nodes. We suppose that the con-
sidered network S has several input sources and one offtake(sink)-node /,
whose output is not used next as input flow.

The optimization problem for gas transportation network can be for-
mulated in the following form : maximize the cost function

+ at -mmax
jell in



subject to constraints

Xv X"wv XaJl +Xv 1l -

jel* jeli iedi jeldt
dnj <xf§<dp qj)<EU, dn<x,< d%ie lh

where | denotes the output node.

The aim of the paper is the development of a comprehensive optimiza-
tion theory based on a constructive approach in the graph theory for the
considered problem model.
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T.A. EpMakoBa, KaHf. 3KOH. HayK, AOLUEHT
B® BEI2Y (bobpyiick)

noaxoAbl K OLIEHKE
3KOHOMUYECKOWM 3P PEKTUBHOCTU NMPOEKTOB
MO PEUHXWHUPUHIY BU3HEC-MPOLIECCOB

PenH>XnHupunHr 6usHec-npoueccoB (PBIT) o6nagaet 3Ha4YMTENbHBLIM MO-
TeHUManoM B NpeobpasoBaHMKN cUCTEM YMpaB/ieHUst U 61M3HeCc-NpPoLLeccoB Ha
COBPEMEHHbIX NpeanpuaTusax. MNpoeegeHMe MPOEKTOB MO PEVHXUHUPUHTY
6un3Hec-npoLeccoB, Kak M APYTMX WMHBECTULMOHHBLIX MPOEKTOB, [AO/HKHO
6bITb Liesiecoo6pa3Ho, T.e. 3KOHOMUYECKN onpaBaaHo. OaHaKo oueHKa 3g-
(heKTUBHOCTU TaKMX MPOEKTOB C/I0XKHA B CBA3M C MHOroacnekKTHOCTbI ero
pe3ynbTaToB: 3T0 U KapAuHasibHOe NepernpoeKTUpoBaHMe NPoLEeccoB, N N3-
MeHeHMe opraHn3auoHHOM CTPYKTYpPbl NPeAnpuUsTUS, U BHeApeHMe NHpop-
MaunoHHOM cucTeMbl M ap. Llenbio gaHHoli pab6oTbl siBNsieTcs 0606uieHMNe
NoAXof0B K OLleHKe 3KOHOMUYecKol 3htheKTUBHOCTU NMpoekToB no PBI.

MOXHO BbIAeNNTb HECKO/IbKO MOAX0[0B, B COOTBETCTBUU C KOTOPbIMU
npegnaraeTcs oueHUBaTh 3h(EeKTMBHOCTL NMPoeKToB Mo PBIM:

= oueHKa 3(heKTUBHOCTU YNpaBNeHUYECKUX peLleHWni;

« oleHKa TeHAeHUMA B M3MeHeHUW MoKasaTesneli aesaTenbHOCTU npea-
npuATUS;

* oueHKa apeKTa 0T BHEAPEHUA NHHOPMALNOHHOA CUCTEMBI;

« CpaBHUTe/bHbI/ aHanM3 rnokasaTesieil 6U3HeCc-NPOLLecCoB;

= 0606LeHHasn oueHKa (QPMHAHCOBOr0 COCTOSHUSA MPeanpuATUS U aHa-

Nn3 ee U3MEHeHUS;
« OoLeHKa CTOMMOCTU NPeanpuUaTUS U ee U3MEHEHUS;
OOOOOO e onekka pesynbratos |PBIT KK pesynbTaTos UT-rpoekTa.]. [HOODOOHE
00oooooodonD oooboooogooodnn boooooooooooo oooooooooog. oooo
BA2Y benapycki a3spxayHbl 3KaHaMiuHbl YHIBEPCITIT. bibnisTaka.
B3y benopycckuii rocyaapcTBeHHbIi 3KOHOMUYECKUIA YyH1BepcuTeT. bubnnoreka.
BSEU Belarus State Economic University. Library.
http://lwww.bseu.by elib@bseu.by
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