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2. Substantiation into parameters of the technology of gas hydrates deposits development with heterogeneous
structure

Pedepar:

1. Y nucepraliiiHiil po60Ti Ha OCHOBI BCTAHOBJIEHUX 3aKOHOMIpPHOCTEe! 3MiHM 30HU AUCOLialii 3 ypaXyBaHHIM
YaCTKY NIOPOJHUX BKJIIOYEHD, 110 MIiCTSTbCS Y IIOKJIAi, BUpillleHa HOBA aKTyaJbHa 3a7ia4ya 3 OO PYHTYBaHHS
IapaMeTpiB TEXHOJIOTi pO3pOOKY ra3origpaTHUX MOKIaiB HEOOHOPiAHOI CTPYKTYypH. lle € BasKIMBUM HayKOBO-
[IPaKTUYHUM PE3yJIbTaTOM /1J1s €(PEeKTUBHOTO BULOOYTKY ra3y MeTaHy i3 YOpHOMOPCHKUX Ia30TipaTHUX PO OBUIL.
Ha ocHoBi aHasiTU4YHUX i 1a60paTOPHUX €KCIIEPUMEHTAJIbHUX TOCIiI)KeHb BUSIBJIEHO 3aKOHOMIPHOCTI pO3KJIaflaHHSs
IIPUPOJHUX ra3oripaTHUX NOKJIAiB HEOAHOPIGHOI CTPYKTYPH 3 OAEP>KaHHSIM METaHY Bifl BMICTy YaCTKU IIOPOIHUX
BKJIIOUEHb. BCTaHOBJIEHO, 10 €(PEKTUBHUI YaC MPOTIKaHHS MPOLECY AUCOIialii ra30oriipaTHOro MOKIaay

HEOJIHOPIiHOI CTPYKTYPH 3MIiHIOETHCS 33 €KCITOHEHIiaIbHOI 3aJIEXKHICTIO Bifl pajliyCy 30HM MOro PO3KIaJaHHs, Mo



3011bIIy€EThCS 31 3BMEHIIEHHSIM YaCTKU IOPOAHUX BKJIIOUEHb. BpaxyBaHHs Liiei 3a/1€5KHOCTI Ja€ MOXKJIUBICThb
320€3MeYuTy CTabiIbHUN 1e6iT eKCcIUTyaTaliliHuX CBEPIJIOBUH IIPY BiATIpalloBaHHI ra3origpaTHUX pOJOBUILL 3
MOJAJBIINM ITPOTHO3HUM MiclieM iX 3aKkjiafaHHs. BusHaueHo 3aTpaTy TEMJIOBOi eHeprii, HeoOXigHi /1J1s1 OTPUMaHHS
1000 m3 rasy meTaHy, sKi 30iIbIIYIOTHCS 332 IAPAOOIIYHOIO 3aJIEXKHICTIO 31 301/IbLIIEHHSIM YaCTKU [IOPOIHUX
BKJIIOYEHb Y ra3origpaTHOMY ITOKJaT. lle Hamano MOXINBICTh pO3podUTH HOBY Kilacu@ikariiio MoKjaziB ra3oBux
rizpaTiB HEOJHOPIZHOI CTPYKTYPHU 3a 3aTpaTaMU €HEPrii B 3aJIEXKHOCTI Bifl 4aCTKU BKJIIOYE€HbB. 3aIPOIIOHOBAHO
peKoMeHpalii o0 po3podKy ra3oriipaTHUX MNOKJALIB, IO MiCTSITh IOPOJHI BKJIIOUEHHS, 1711 HAYKOBO-0CJIiTHOTO
i npoextHoro iHctuTyTy ITAT "YKkpHadTa". BCcTaHOBIEHO, IO cobiBapTicTh BUno6yTKy 1000 M3 rasy 3a
3aIPOIIOHOBAHOIO TEXHOJIOTi€I0 € ¥ 1,2 - 8 pasiB (3aJ1e5KHO BiJl YaCTKU [IOPOAHUX BKJIIOUEHD Y Ta30TiIPaTHOMY
IIOKJ1a/1i) HM)KYOIO BiJl COBiBAPTOCTi BULOOYTKY ra3y Ha Cylli 3 iCHylouuX y KpaiHi ra3oBux pogosulll. [Ipu6byToK Bif,
peastizauii razy MeTaHy, BUL0OyTOr0 3a JOIIOMOTIOI0 3alIPOIIOHOBAHOI iIHHOBALIMHOI TEXHOJIOTi pO3POOKHU
ra3oriipaTHUX MOKJIAZiB HEOJHOPIAHOI CTPYKTYpH, cKIangae Bif 12,11 Mz gos. (npu 60% nopogHUX BKIIOYEHD Y

noksnazi) 7o 1327,63 MiH foJ1. (Y4MCTUI Ta30ripaTHU NTOKJAM, 1[0 He MiCTUTb IOPOJHUX BKJIIOYEHD).

2. In the thesis, based on the established patterns of the dissociation zone changes considering the proportion of
the rock inclusions contained in the deposit, the new pressing problem of the substantiation of the technology
parameters of the gas hydrates deposits development with heterogeneous structure is solved. The above
represents an important scientific and practical outcome for the efficient extraction of methane from the Black
Sea gas hydrates deposits. Regularities of the natural gas hydrates deposits decomposition with methane
extraction depending on the content of the rock particles on the basis of analytical and laboratory experimental
studies are revealed. It is found, that the effective time of the gas hydrates deposit with heterogeneous structure
dissociation process changes by the exponential dependence on the radius of its decomposition zone which
increases with the decrease of the rock particles inclusions. Considering the mentioned dependency enables to
ensure the stable discharge of the operating wells when mining the gas hydrates deposits with the subsequent
forecast of their laying. The costs of the thermal energy required to obtain 1000 m3 of the methane gas, which
enlarge by the parabolic dependence with the increase of rock particles inclusions in the gas hydrates deposit, are
estimated. This gave the opportunity to develop a classification of the gas hydrates deposits with heterogeneous
structure based on the energy costs depending on the inclusion fractions. Recommendations for the development
of the gas hydrates deposits containing rock inclusions are elaborated for the Scientific and Research and Design
Institute - Public Company "Ukrnafta". It has been established that the prime cost for extraction of 1000 m3 of
methane based on the technology proposed is from 1.2 up to 8 times less (depending on the proportion of rock
inclusions in a gas hydrate input) than the cost of methane ex-traction from existing gas fields on land. Profit from
selling the gas extracted, using the proposed innovative technology of development of gas hydrate deposits of
heterogeneous structure, amounts from $12.11 mln (at 60 percent of rock inclusions in the deposits) up to $1327.63
mln (pure gas hydrate deposit which does not contain rock inclusions).
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