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Abstract. The oil industry is the leading sector of the Russian economy, that makes the
largest contribution to the country’s budget, creates a huge number of jobs and fully meets
the domestic needs for oil and its products. In Russia, transportation of crude oil from fields to
consumers (primarily refineries) is carried out by 5 modes of transport. Pipeline transport has
received the greatest distribution. It provides transportation for 83% of crude oil and 30% of oil
products. The most important element of the pipeline system is tank parks, which are used to
collect and store oil at the junctions of technological pipeline sections and transshipment to
other modes of transport. They are especially dangerous industrial objects. Therefore, they
are subject to extremely stringent design and construction requirements. The most important
stage in the construction of a tank park is the site selection, which is carried out on the basis
of economic criteria and engineering requirements. In order to reduce the number of options
for its location, where the survey party will travel, it is proposed to conduct a preliminary
selection of the most promising territories by solving the task of multi-criteria optimization.
The presence of a huge number of criteria leads to the need to use heuristic methods, among
which swarm optimization algorithms based on modeling the collective behavior of various
living organisms are widely used. To solve this problem, it is proposed to use bacterial
optimization algorithms that allow taking into account both favorable and negative factors.
Fuzzy logic elements can be added to the classical algorithm (it is proposed to set the initial
positions of bacteria using fuzzy-logical inference systems, where the available statistics and
expert assessments will be input parameters). In general, the proposed approach can be used
to select sites for the construction of various hazardous industrial facilities, for which a large
number of parameters must be taken into account.

Keywords: main oil pipeline, tank park, swarm intelligence, bacterial optimization, fuzzy logic

For citation: Bulygina 0., Prokimnov N. Application of bacterial optimization algorithms for selecting a site to
construct a tank park on the main oil pipeline. Prikladnaya informatika=Journal of Applied Informatics, 2022,
vol.17, na.5, pp. 34-40. DOI: 10.37791/2687-0649-2022-17-5-34-40

Tools B> Algorithmic efficiency



MPUKNAHAA UHOOPMATUKA / JOURNAL OF APPLIED INFORMATICS
[ Tom 17. N 5. 2022 ]

[MprMeHeHWe anroputMoB 6aKTepuanbHoM
onTUMM3aLMK 1A Bblbopa NnoLwaaKky non
CTPOUTENILCTBO pe3epByapHOro rnapKa
Ha MarucTpasbHoM HedTenpoBoae

0.B. ByneizuHa", H.H. MpoKkuMHoa*
'@unuan ®IBOY BO «HayuoHansHsil uccnedosamernsckull yHusepcumem «M3U»
8 2. CmoneHcKe, CMoneHck, Poccusa
2YHusepcumem «CuHepaus», Mockaa, Poccus
"baguzova_ov@mail.ru

AHHoTauuAa. HedTAHaA oTpacnb ABNAeTCA BeAylleh OTpacsibld POCCUIACKOWM
3KOHOMMWKM, KOTOpasA BHOCUT KpyMHEWLUNA BKag B BloaeT cTpaHbl, CO34aeT OrpoMHoe
KonmMyecTBo paboymx MecT M MOSIHOCTb obecneymBaeT BHYTPeHHUE NoTpebHOCTH
B HepTU M NpoayKTax ee nepepaboTkn. B Poccum TpaHCnopTUpOBKa cbipoit HedTH OT MecT
[obblun fo noTpebutenei (B nepeytlo ovepedb, HedbTenepepabaTbiBaloLMX 3aBOAOB)
ocyuwiecTBnfAeTcA 5 BugamMu TpaHcnopTa. Hanbonbluee pacnpocTpaHeHue Mony4vmn
Tpy60MNpOBOAHLIN TPAHCMOPT, KOTOPbLIN obecrneynBaeT TpaHCMOPTUPOBKY 83% cbipoi HepTH
n 30% HedTenpoayKToB. BarkHelwNM aieMeHTOM TpybonpoBO4HOM CUCTEMbI ABNAIOTCA
pe3epByapHble NapKW, KOTOpble UCNOJb3YyOTCA ANA cbopa u xpaHeHUA HedTH B MecTax
COe[IMHEHUA TEXHOJIOMTMYECKMX y4acTKOB TpybonpoBoaa, a TaKKe nepeBasikm Ha gpyrue
BUAbl TpaHcrnopTa. OHW ABNAITCA 0060 ONaCHBIMU NPOMbILLIEHHBIMU 06 BEKTAMK, NMO3TOMY
K UX NPOEKTUPOBAHMUIO N CTPOUTENBLCTBY NPeabABMAAITCA KpaliHe cTporue TpeboBaHuA.
BarkHeWLLnM 3TanoM CTpouTeNnbCTBa pe3epByapHOro napKa ABAAETCA Bbl6op MOLLAAKK,
KOTOPbIN OCYLLLECTBNIAETCA HA OCHOBE 3KOHOMUYECKNX KPUTEPUEB U UHKEHEPHbIX TPE6OBAHMIA.
C uesblo COKPALLEHNA KONMYECTBA BapNaHTOB ero pasMeLLEeHNA, Ha KoTopble 6yaeT Bble3kaTb
M3bICKaTebCKaA NapTuA, NpeanaraeTcA NPoBoAUTL NpeaBapuTesibHbI oTbop Hanbonee
MepCNeKTUBHbBIX TEPPUTOPUIA MYTEM peLLEHNA 3a4a4M MHOTOKpPUTEPUabHON ONTUMU3aLLUN.
Hanuuune orpoMHoro 4mcna Kputepues NpUBOANT K HEOOXOOUMOCTU UCMONb30BaHWUA
3BPUCTUYECKMX METOAOB, CPEM KOTOPbIX LUIMPOKOE pacnpoCcTpaHEHWe NOTyUYUIN anropUTMbI
poeBOM ONTUMMU3aLMU, OCHOBAHHble HA MOAEMPOBaHUN KOMMEKTUBHOIO NoBeLeHWUA
Pa3INYHbIX ¥UBbIX OpraHnU3moB. [1nA pelleHnsA paccMaTpMBaeMon 3aaym NpeasioHeHo
MCNonb30BaTh aNrOPUTMbl BaKTepuanbHON ONTUMMU3ALIMU, KOTOPbIE NO3BOMAIOT YUUTHIBATD
1 bnaronpuATHbIE, U HeraTUBHble GAKTOPbI, @ TaKHe MeToObl HEYETKOM NOMUKM.

KnioueBble coBa: MarucTpasnbHbli HedTenpoBo I, pe3epByapHbIi NapK, POEBLIA MHTENNEKT, bakTepuanbHas
ONTUMM3aUNA, HEYETKAA NOTUKa

[na umtnpoBanus: byneieura 0.B., lpokumHos H.H. Application of bacterial optimization algorithms for
selecting a site to construct a tank park on the main oil pipeline // MpuKknagHan nHdopMatvka. 2022. T. 17.
N2 5. C. 34-40. DOI: 10.37791/2687-0649-2022-17-5-34-40

Introduction (according to Annual Statistical Bulletin 2020,
he Russian Federation is one of the world published by OPEC):
oil market leaders [1, 2]. In the world o 7th place in terms of proven oil reserves
ranking, it occupies the following places (80 million barrels);

[35]
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