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AHHOTaUWs. TMapaThbl rasa sSBASHOTCA OCHOBHOM NPOBIeMO obecrnedeHnst CTabubHOCTM MOTOKA
npwn Ao6blYe 1 TpaHCMOPTUPOBKe HehTK 1 ra3a. MNpu paboTe B yCNOBUSIX HU3KOM TeMnepaTypbl,
BbICOKOrO [laBieHNsl, Haam4ns BOAbl B MOTOKe Ha CTeHKax TpybonpoBoAa MOryT o6pa3oBbl-
BaTbCA OTNOXKEHMA rMapaToB. OTNOXEHNS TMAPATOB rasa MOryT CTaTb NPUYMHON aBapUIHOW
CUTyaLMM — YaCTUYHOIO MM MOSTHOIO 3aKynopMBaHMa TPYHBONPOBOAa, YTO MOXKET B AasbHEN-
LLEM MOBJEYb CHMXKEHME J00bIYM. TeMa ra3ornapatoB XOpOLUO OCBeLleHa B aHM10A3bIYHbIX
ny6amMKaumax, 04HaKo B PYCCKOA3bIYHOM CErMEHTE el yaenseTcss Mano BHUMaHuS. B cBsasum
C 3TUM TaKue BOMPOChI, KaK: NpefoTBpaLleHne o6pasoBaHns rasoruapaToB B Tpy6onpoBoaax,
CNocobbl yNpaBneHns 0bpasoBaHMEM ra3ormapaToB, CNocobbl peMeamaLlnmn ra3ornapaTos —
OCTatoTCs peneBaHTHbIMK B HAcTosLLee BpeMs. Lienbto cTaTby sBAseTcs 0630p nnutepaTypbl
N KOHCOMMAaUMS MHMOPMaLMM OTHOCUTENbHO TEeKYLLMX NOAXOA0B B 60pbbe ¢ 06pa3oBaHneM
rmapaToB rasa. [laHHast 0630pHasi CTaTbs OCHOBAaHa Ha pesynbTaTax UccnefoBaHuii n nyenm-
kauuit Colorado School of Mines (CSM).

KnroueBble crioBa: rasoBbivi rugpart, rapatoobpasoBaHmne, obecrnedyeHme cTabuibHOCTY NOTOKa,
WHIMGUTOP, MHOrO(Ma3HbIN MOTOK.

Abstract. Gas hydrates are the main problem of ensuring the stability of the flow during the ex-
traction and transportation of oil and gas. When working in conditions of low temperature, high
pressure, and the presence of water in the flow, hydrate deposits may form on the walls of the
pipeline. Deposits of gas hydrates can cause an emergency situation — partial or complete block-
age of the pipeline, and as a result lead to a decrease in production. The topic of gas hydrates is
well covered in English-language publications, but it is deprived of the attention of researchers
in the Russian-speaking segment. In this regard, such issues as: prevention of the formation
of gas hydrates in pipelines, methods of controlling the formation of gas hydrates, methods of
remediation of gas hydrates remain relevant at present. The purpose of this article is to review
the literature and consolidate information on current approaches to combating the formation
of gas hydrates. This review article is based on the results of research and publications of the
Colorado School of Mines (CSM).

Keywords: gas hydrates, hydrate formation, flow assurance, inhibitor, multiphase flow.

BBeneHune

[a30Bble rMapaTthl — aTo ocobas hopma
NPpUPOAHOro rasa. 370 TBepAoe NbAONOAHOE
BelleCTBO, MpeACTaBasAoLLee U3 cedbs Kpu-
CTaNIMYEeCKMIM Kapkac, NMOCTPOEHHbIN U3 CBS-
3aHHbIX BOAOPOAHbBIMW CBA3AMU MOMEKYN
BOflbl, B MOSIOCTSAX KOTOPOrO HaXoAATCS Mose-
Kynbl rasa. B 1810 r. lfemdpw [1aBun BNepBble
onucan ruapat xnopa. [MNpupoaHble rmapaTs!
6b1nK 06HapY>KeHbI B NpoLecce pa3paboTKu
MeccosxCcKoro MecTopoxaeHusa B Cnémpu
B 1969 r. B Halle BpeMs ra3oBble rnapathbl
ABNAIOTCA NOTEHUMANbHBIM U CTpaTernyeckm
BaXXHbIM CbIpbeM. ViccneaoBaHWs o rasoru-
paTamM NpoBoAsTCs B 60/blLUMX MacluTabax
B CLUA, Kutae, AnoHnn, KaHage n ctpaHax EC,
B Poccuun kK 2020 r. 6b1S10 3aLMLLEHO He Me-
Hee 20 Hay4HbIX AMCCepTaLKWi No 3TOM Teme.
Mpn gobblye B 6osee arpecCUBHbIX YCIOBUSX
(rny6okoBoaHasn Aobblya, yBenmyeHHas npo-

TSKEHHOCTb TPYBOMPOBO/A, MacToBas BOAA)
npeaoTBpalLeHne, ynpaBneHmne, 1 pemeamna-
LS ra30BbIX M’MAPATOB SBMSIOTCA MaBHbIMM
hakTopamMu ana obecneyeHns 6Ge3onacHoOn
1 HenpepbIBHOM patoTbl. Obpa3oBaHme raso-
BbIX F’MAPATOB B TPY6ONPOBOAE MOXET 6bITb
He TONbKO B6bICTPbIM, HO 1 B 60/bLLNX 06b-
emMax, Bbl3blBasi HEOXXMAAHHbIe NPO6EMBI
c akcnnyaTauuen [1].

MPOMbILLINEHHOCTb TPAAULMOHHO NpUaep-
MBanacb MeTofa NpeaoTBpaLleHns o6paso-
BaHWA ra3ormapaToB B TPY6OMNpPOBOAe NyTem
WHBEKLMN TaK HasblBaeMblX TePMOANMHAMM-
YECKUX MHMMOUTOPOB (HanpuMep, MeTaHo,
MOHOSTUEHININKONb, 3TAHOJ), KOTOPbIE pas-
KUXKAKOT rasornapat, Kak BUAHO Ha puc. 1.

B aToM nogxofe MHIMGUTOP CHUXaeT
TemMnepaTypHbI MOPOr 06pa3oBaHusa Kpu-
CTasIyIOB ra3ornapaToB M YCIIOBUS AaBNEHNS,
4TO NMO3BONSET BECTU PabOTy BHe 061acTu
dbopMupoBaHua rasorngpata. XoTs aToT
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