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AHHOTanMsl. ABapuM MOTYT CIIy4aTbCsl Ha HpeRnpusTusx HedpTH W rasa dacto. CpIpbe IOCIE aBapUiHBIX
MIOJIOMOK Pa3IMBAcTCs B OKPY’KAIOIIEH cpexe. DTO B CBOIO O4Yepe]b 3arpsi3HIET MPUPOIAHYIO CpPely M maryOoHO
BIMSICT HA Hee. BomoeMbl 3arpsi3HAIOTCS MPH MOJOMKaX Ha MECTOPOXKACHHAX, HAXOJIIIUXCS TOA BOJOH. OTa
npoOnema SIBISIETCS] Ba)KHOM, Tak Kak OHa KacaeTcs sKoiornu. HeoOxoammo paccMOTpeTh BONIPOC BHEAPEHUS
ABTOMATH3MPOBAHHBIX YCTAHOBOK U YCTPOICTB, KOTOPHIE OyIyT B cebe codbupaTh pasnutoe chipbe. Paborta Takoro
yCTpOMCTBa OCHOBaHA Ha pa3JielieHNH He(TH OT BOABI IOCIOWHO U cOOp ChIphbs. B 1aHHOM cTaThe paccMOTpUM
YCTaHOBKY KyIlOJla-cemapaTopa, KOTOpBIM INpefHa3HaueH Uil yCTpaHEeHus yTeuek. JIIs co3maHus Takou
YCTAaHOBKM HEOOXOJIMMO CO3/aTh MaTeMaTH4ecKyl0 MOJeNb ycTpoiicTBa. VccienoBaHbl BOIPOCH! MOBEICHUS
He(pTSHOTO 3arps3HEHMs] B MOPCKHMX aKBaTOPHSX IPH aBapHHHBIX pasiMBax. BeieacTBue aHanm3a pa3inyuHBIX
MaTeMaTHYeCKHX MoJiesiel pacipocTpaHeHUs! HePTSHBIX Pa3IMBOB B MOPCKUX aKBaTOPHSX Pa3pabOTaH ajrOpUTM
pacdera mapamMeTpoB 3arpsi3HEHUSI, YIUTHIBAIONINNA XapaKTEPHCTHKH PACTEKaHHS U IepeMeleHus HedTsHOoTOo
naTHA. Heo6xomuMo 10 pactekaHust Ha OOJBbIINE IUIOIIAIH MATHA JTUKBUANPOBATE PA3IIMTOE ChIPhE U3 BOJOEMA,
TaK Kak 4eM OoJIbllle JUaMeTp ISITHA, TEM CIIOXKHEEe cOOMpaTh He(Th.

KroueBble ciioBa: pa3nuB HeTH, aBapUHHBIC CUTYAIMN Ha CHIPHEBOM IPOU3BOJICTBE, COOP PAas3IMTOTO CHIPHS,
KyTIOJI-Ceaparop.
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Abstract. Accidents can happen at oil and gas enterprises often. Raw materials after emergency breakdowns are
spilled in the environment. This, in turn, pollutes the natural environment and adversely affects it. Reservoirs are
polluted by breakdowns in deposits that are under water. This problem is important because it concerns the
environment. It is necessary to consider the introduction of automated installations and devices that will collect
spilled raw materials in themselves. The operation of such a device is based on the separation of oil from water in
layers and the collection of raw materials. In this article, we will consider the installation of a dome separator,
which is designed to eliminate leaks. To create such an installation, you need to create a mathematical model of
the device. The issues of the behavior of oil pollution in marine areas during emergency spills are investigated.
Due to the analysis of various mathematical models of the spread of oil spills in marine areas, an algorithm for
calculating pollution parameters has been developed, taking into account the characteristics of spreading and
movement of the oil slick. It is necessary to eliminate spilled raw materials from the reservoir before spreading
over large areas of the stain, since the larger the diameter of the stain, the more difficult it is to collect oil.
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1. BBenenue

K sxonoruueckoii mpobiemMe HeOOXOAMMO MOJOMTH ¢ 0c000H CEePbe3HOCTHIO, TaK KaK
3arpsS3HEHHOCTh OKPY)KAaroIleld cpelbl B HACTOsIIEe BpeMss M TaK JOCTaTOYHO BBHICOKA.
[ocynapcTBy HEOOXOIMMO PEryIHpOBaTh JAHHYIO cepy pa3IHYHbIMU IMOCTAHOBICHHSIMH U

3aKOHAMH, YIIOPST0YUBAOIIMMH PabOTy CHIPLEBOTO MPOU3BOACTBA B HE(DTEra3oBoW OTPACIIH.
2. Marepuajbl 1 MeTOAbI

BeposiTHOCTB pa3nuBa ChIpbs IpH 100bIYe HEPTH OOJBIIAS. ITO MOXKET IPOU30UTH U3-
3a aBapuii Ha HedTe00bIBAIONICH CKBAKHHE, KOTOpask HAXOAUTCS MO BOJAOW. Pa3nmuB ChIpbs
OTPHUIATENIEHO CKa3bIBACTCS HA DKOJIOTHYECKON 00CTaHOBKE B paiioHe mo0br4u [1].

Heo6xonnMo BHEIPUTH B aBTOMATU3UPOBAHHYIO CUCTEMY, KOTOpast OyIeT cpabaThIBaTh
IpU aBapUIHBIX CUTyaluax U pa3nuBe HedTu. Takoe 0OOpyJOBaHHME HA3BIBACTCS KYIIOJI-
cemnaparop.

OToT pubOp MpeAHa3HAueH ISl yCTPAHEHHS yTEUEK, a TaKKe MPEJCTaBIsIeT cOOOU
aIbTEPHATHBHBIN CIOCO0 M00BIUM yriaeBoAopoaoB. [Ipubop paboraer ciemyrommuM oopa3om:
BHYTPb KYIOJIa 3aKauMBAaeTCAd pacTBOp C Temieparypoil B 60 rpaaycoB, KOTOpPHIH HeE
CMeIMBaeTcs ¢ He()ThIO M BOJOW, B HEM HE pPacTBOpSETCS ra3. BHyTpeHHee ycTpolicTBO

npubopa MOKHO BUJIETh Ha pucyHKke 1 [2].
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Pucynok 1. BuyTpeHHee ycTpolicTBa KyloJa-cernaparopa.

[Ipu pacuerax mMoaenu pa3ivBOB HEPTH U 3arpsi3HEHUS OKPY KaIOILIeH Cpelbl JeNaTcs

Ha 2 TUna:
1. Ansexiys (1oJie pa3jinBa 3aBUCUT OT CKOPOCTH TEUEHHsI BOJOEMA);
2. Huddy3us (HE3aBUCUMO OT CKOPOCTH TEUCHHUS TMATHO YBEIUYHBACTCS

XaoTu4HO) [3].
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UYroObl CHpOTHO3MPOBATH BO3MOXKHBIE aBapUHHBIE CHUTYyalldH, KOTOPBIE MOTYT
COIIPOBOKIATh PAa3jIMB CBHIPbS M 3arps3HEHHE HKOJIOTUH, HEOOXOAMMO BOCIHOJIB30BAThCS
MaTeMaTHIECKUM MOJICITUPOBAHUEM.

HeoOxoguMo wucCmons30BaTh TeOMH(POPMAIIMOHHBIE CHCTEMBL. OTH TEXHOJIOTHH
UCCIIEYIOT BOJIOEMBI IIPH PA3IMBE U MPEACTABIISAIOT MOJIENb BOAOEMAa B BUIE€ KapThl, TEMHBIM
ISTHOM YKa3bIBasi 30HY pa3JinBa.

C nmnomompio TreoMHGOPMAMOHHBIX ~ CHCTEM  HCCIEAYeTCs 30Ha  PasiiiBa,
paccUnTHIBAIOTCS TTapaMeTphl pa3iuBa (Macca pa3inBa, INIOTHOCTh PA3InTON He(TH, JUaMeTp
nsaTHa). Jlanee nadopmaliys mogaercs ¢ UCHOIb30BAHUEM aBTOMATH3UPOBAHHOM TEXHOJIOTHU
KyTOJIy-CernapaTopy, KOTOpbIii 1 HAYMHAET cOOp pa3nuToil HeptH [4].

Mopenb paznuToit He)TH MOKHO HAaOII0JaTh HA PUCYHKE 2.

PucyHnok 2. Mozienb pa3iuToro chlpbs B BUJIE IISTHA.

3. Pe3yabTaTthbl U 00CyXKIeHUE

Tak, ¢ MOMOIIBIO KyIIOJIa-cernaparopa BO3MOXKHO COOpaTh pPa3UTYI0 NpPHU aBapuu
HepTh. OJHAKO A0 ATOr0 HEOOXOAMMO O0ecreuuTh OecrepeOoliHy0 paboTy CHCTeM 110
OOHapyXEHUIO aBapUHHOW CHUTyalluu, CBS3aHHOW C pa3nmuBoM HeTH. [lpunmoskeHus nmis
CO3IaHUSl W PEAaKTUPOBAaHUS Mojeneld reooOpabOTKM Jar0T BO3MOXHOCTh MPOCUUTATH
napaMeTpsl Pa3IUTOro TSITHA U IIepeaTh JaHHbBIE KyIOJIy-Cernaparopy.

[Ipn Hamuummu Bcex HEOOXOIAMMBIX MapaMETPOB, KYyMOJ-CEmaparop HadyuHAET cOop
paznutoii HedTH. UeM MeHbIIE JUaMETp, YeM MEHbIIEe CKOPOCTh TEYCHHS BOJOEMa, TEM

OBICTpee CUCTEMa CITPABUTCS C BO3JIOKEHHOW HA Hee 3aaauei [S].
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4. Jakaouenue

Taxum 00pa3oM, 3KOJIOTHUECKUNA BOIIPOC BaXKEH IS TIOOOTO CHIPhEBOTO MPEATPUATHSL.
HeoOxomuMo  BHEApPATh  MHHOBAIMOHHBIC  TEXHOJOTHMH, KOTOPBIE  CIIOCOOCTBYIOT
HpeyNPEKACHUIO aBAPUITHBIX CUTYAIN, 3arpA3HAIONINX OKPY’KAIOIIYIO CPey.

Jlaxke ecnu 3arpsi3HEHHE IMPOU30ILIO, TO B JIIOOOM MPENNpUATHH JOJDKHBI OBITh

TEXHOJIOTUHU U CXEMbI pa6OTBI 10 OYHUCTKCE Opr)K&IOH.IGfI MCCTOPOKACHUC ChIPbA MECCTHOCTH.
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