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Pisenv cnooicusanns npupoonozo easy nocmitino 3pocmac. Ipu ybomy mpaouyitini mexnonoeii tio2o mpaucno-
PMYSAHHsT 4ACmO GUAGTSAIOMbCS HeeexmusHumu. Lle cmocyembest npobremu posuupents 0xicepen noCmadants
npupoonozo 2asy. Kpim moeo, icuyloui mexnonozii ne cnpusiioms po3pooyi Heeeauxux podosuwy. Ha oanuii uac npu-
POOHULL 2a3 MOpeM mpancnopmyemcs y 3pioscenomy euensioi 3a LNG mexwnonociero. Icnye maxooic psio anemepha-
mugnux mexronoziu. Ceped Hux Ha yeaey 3aciyeogyioms mexnonoeii CNG —cmucnenuii eaz i NGH —eas y eazoeio-
pamuii gopmi. Ilooacmocs nopisusiivnuil ananiz LNG-, CNG- i NGH-mexnonoziti mopcoxozo mpancnopmysanms
npupoorozo 2asy. Taxkosc 0OIPYHMOBAHO NEPCREKMUBU BNPOBAONCEHHS MEXHONO2I] MPAHCNOPMYBAHHS 243y 8 2430~
eiopamnit gpopmi. Iloxazani nepesacu NGH-mexnonoeii ma eudineno neeupiuteni npooaemu. Ilpoananizoeano ¢ha-
Kmopu, Wo 6nIUaroms HA PI6eHb KANIMAIbHUX GUMPAm OAHUX MexHonozill. 32i0Ho 3 8i00Moi0 Ha cboeooni NGH-
MexHoN02iE0 nepedbauero 3 ymeopenoi eazoziopamnoi macu gopmyeamu epanyiu. Oouax, nio wac 36epicanms i
MPAHCROPMYBAHHSL 2PAHYIU HEOOMIHHO OYOymb 3MepP3amucs, Wo 3HAYHO YCKIAOHUMb ix pozeanmaoicennsi. Kpim
moeo, uepe3 HewinbHy YKIAOKY ePAHYTb08AHUL 2a302i0pam € MeHW CmabitbHuM. 3anpononosano gopmysamu 2a-
302i0pam y 6ueasioi MOHOJIMHUX OJIOKI8, NOKPUMUX TbOOSHOI0 KipKow. Bubip ¢popmu 610xis i nocriooenicms ix 6u-
20mognents cnpsamogani na onmumizayiro npoyecie NGH-mexnonoezii. 3anpononosano 6ioku eucomoensmu y gop-
Mi WeCMUKYMHUX NPU3M, Wo 3a6e3neyums MaKCuMaibHo Winbhy YKIaoky eanmaoicy. Taka mexnono2is 003607s€ 3
MIHIMATTOHUMY eHeP2OSUMPAMAMY OMpUMamy 610KU 3HauHux posmipis. Tpancnopmyeannsa easoeiopamy y gopmi
MOHONIMHUX OAO0KI8 003601UMb 3HAYHO 3HUSUMU apmicmb cneyianizosanux maukepis. Kpim moeo, mosicnuse nepe-
0071A0HANHS ICHYIOYUX MPAHCHOPMHUX 3AC0018.

Kitro4oBi cioBa: mpUPOJHUN ra3, Ta30Bi TiIpaTH, 3piIKCHUN ra3, CTUCHCHHUHU a3, Ta30TiqpaTHi OJIOKH, KamiTa-
JIbHI BUTPATH.

Yposenv nompebnenus npupoonoeo easa nocmosnno pacmem. Ilpu 3mom mpaouyuortvle mexHoI0cuU e2o
MPAHCROPMUPOBKU YACIO OKA3LIBAIOMCA HedPekmusHbiMu. Dmo Kacaemcs npodaemvl pacuuperus UCOYHUKOS
cHaboIcenuss npupoonozo 2asa. Kpome mozo, cyujecmeyroujue mexHoio2uu He cnocoocmeayrom paspabomke Hebob-
wux mecmoposicoenutl. Ha oannoe epems npupoouwviil a3 Mopem mpaHcRopmupyemcs 8 CHCUNCEHHOM COCMOSHUU
no mexuonoeuu LNG. Cywecmeyem maroice pso anomepHamueHbiX MexHON02Ul. 3ACIYICUBAION GHUMAHUSL MeXHO-
noeuu «CNG —corcamutit 2az» u «NGH —zaz ¢ eazocudpammnoii popme». B pabome dan cpagnumenvhvill aHaiu3
LNG-, CNG-u NGH-mexnonozuit mopckoii mparncnopmuposxu npupoonoco 2aza. Takce 000CHO8aHbl NEPCHeKmu-
6bl BHEOPEHUsT MEXHONIO2UL MPAHCROPMUPOBKY 2a3a 8 2azocudpamnot gopme. Tokazanvl npeumyuecmea NGH-
mexHon02UU U 8bloeNeHbl Hepeuietble npobaemvl. IlIpoananusuposansl paxmopwl, enusiowe Ha ypogeHs Kanuma-
JbHbIX 3ampam danneix mexronozuil. Coenacro uzeecmuot Ha cecoousi NGH-mexwnonoeuu npedycmomperno gopmu-
posanue 2panyn uz 06pazoeannoll 2azoeudpamuoi. OOHAKO NpU Xpanenuu U mMpancnopmuposKe epanyivl Henpe-
MEHHO OYOYym CMep3ambCsl, YMo 3HAYUMENIbHO OCIONCHUM Ux pasepy3ky. Kpome moeo, us-3a neniomuocmu ykiaoku
2PAHYIUPOBAHHbIU 2azoeudpam Oyoem meHee cmabuivhvim. llpednazaemes opmuposame eazozuopam 6 eude mo-
HOAUMHBIX OJIOKO8, NOKPLIMbIX JIe0sIHOU KOPKOU. Bulibop ¢hopmul 610K06 u nociedosamenrbHOCmMb UX U320MOGLEHUS
Hanpagienvl na onmumuzayuto npoyeccog NGH-mexnonocuu. Broxu 6 gopme wecmuy2oibHbix npusm no360.sm
coenamuv YKIAOKy epy3a MAKCUMATbHO naomHou. IIpedcmasiennas mexnono2us ux u3eomogieHus no36o0usiem ¢ Mu-
HUMATbHLIMU DHEP2O3AMPAMamu nOAYy4ums OJ0KU 3HAYUMENbHLIX pasmepos. Tpancnopmupoeka 2azozudpama 6
Gopme MOHOIUMHBIX OIOKOB NO36OIUMN ZHAYUMENLHO CHU3UMb CMOUMOCHb CREYUATUIUPOBAHHbIX manKkepos. Kpo-
Me mo20, 603MOIICHO nepeobopyO0sate Cyuecmeyiouux mpancnopmHulx Kopaouel.

KitroueBble €i1oBa: MPUPOJIHBIN a3, ra30Bble THAPATHI, CKIKSHHBIN ra3, CKaThIi ra3, ra3orupaTHbie OJIO0KH,
KAIMTaJIbHbIE 3aTPATHI.

The level of natural gas consumption grows constafihus traditional technologies of its trgroating are
often ineffective. It relates the problem of natugas supply sources expansion. In addition existecinologie:
do not provide the small deposits developménirrently natural gas is transported by sea asdmmsate g
according to the technology of LNG. Alternativehiealogies also exists. Among them the technolagfi€aNG -
compressed gas and of NGHgas hydrate. The comparative analysis is given LfNiG-, CNG- and NGH-
technologies of the marine transporting of natuyak. The spects of innovation of gas transporting techgy
in gas hydration form are substantiated. The authgitow advantages of NGH technologies and indicaselve:
problems. The factors which affect the level of teldgies capital costs are analyzed. The famous NGH-
technologies igprovided to use gas hydration mass for granulemiiog. However many granules will be fro
together at storage and transporting. It will comepte their unloading considerablyn addition granular ga
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hydrate is less stable through a not dense strectlihe authors suggest to form a gas hydrate alitioic blocks
covered by icy crust. The choice of blocks formusage of their making is directed on N@t¢hnology process
optimization. Hexagonal prisms-spaher blocks altovdo the maximal density of loafiheir production techniqt
allows to get the blocks of large size with mimimenergy consumption. Transportiggs hydration in form
monolithic blocks will allow considerably to reduite cost of the special tankers. In addition redpment of exis-

tent transport ships is possible.

Key words: natural gas, gas hydrates, condensase gampressed gas, gas hydrate blocks, capitas cost

luranns_nuBepeudikaiii uKepes mocTadaH-
Hsl CHEPrOHOCIIB, y TOMY 4HCIIi i IPUPOJHOTO rasy,
€ aKTyallbHUM JUls 0aratboX KpaiH CBITy. 3anex-
HICTh EKOHOMIKHM YKpAaiHU BiJl IMIIOPTY PUPOTHO-
ro ra3y craHoBuThb Onm3bko 70%, mpudomy Bech
BiH HaaxoAuTh 13 Pocii. Ykpaina Boyozie moTyx-
HOIO0 Ta30TPaHCIOPTHOI cucTemoro. OHaK vepes
HU3KY OOCTaBMH BOHa HE MOXXE IOBHOIO MIipOIO
JmuBepcru(iKyBaTH OCTABKU ra3y. AJBTEPHATHBOIO
MOJKE CTaTH TPAHCIIOPTYBaHHS ra3y MOPEM TaHKe-
pamu-TazoBo3amMu. OCHOBHA YacTHHA BHIOOYTOTO
y cBiTi rasy (6mm3pko 70%) TpaHCIOPTYETHCS TPY-
oonpoBogamu. OgHAK HAa MOPCHKI IEPEBE3CHHA
3pimkeHoro npupogHoro razy (3" ado LNG)
Bxke mpumnanae 0au3pko 30% Bij 3arajabHOTO 00CS-
Ty CBITOBOI TOPTiBJIi 1 iOr0 YacTKa MOCTIHHO 3poc-
tae [1]. YkpaiHoro mpuifHATO CTpaTeTiuHe PillleHHS
Opo CTBOPEHHS 1HQPACTPYKTYpU AJs 3AiHCHEHHS
TaKHUX IMOCTABOK.

Mertoro poOOTH € aHaji3 ICHYyIOUMX Ta anbTe-
PHATUBHHUX TEXHOJIOTIi MOPCHKOTO TpPAHCIIOPTY-
BaHHSI MPUPOJTHOTO Tra3y Ta OOIPYHTYBaHHS mepc-
MIEKTUB BIPOBA/DKEHHS TEXHOJIOTiI TPaHCIOPTY-
BaHHs ra3y B rasorigpartHiii Gpopmi.

[MuTanHs TpaHCIOPTYBaHHS ra3y HEPO3PHBHO
OB’ si3aHe 13 mpobiaeMaMu HWOTO BHIOOYBAaHHS.
OcTraHHIMH pOKaMH CIIOCTEPITAEThC 3aKOHOMIpHA
TEHJCHIIIS IO BiJUIaJICHHsS CIOXHWBadYiB Ta3y BiX
Micip Horo BHIOOYTKY Ha (poHI yCKIaJAHEHHS
YMOB PO3pOOKH POJOBHUII Ta TPAHCIIOPTYBAHHS
OTPHUMaHO1 MPOAYKIii. SIK HACTIIOK, MiABHUIIYETH-
cs cobiBapTicTh mpoxaykiii. Kpim Toro, 3HauHa
YaCTHHA POJOBMIL a3y 3HAXOAMTBCS Ha menb(bax
MODIB (110 TOro  SIK y BHIJISII TPaIULifHUX MO-
KJIaJiB, TaK i y rasorigpathiidi ¢opwmi). Ha manwii
Yac TPaHCIIOPTYBaHHs MPHUPOIHOTO a3y 371HCHIO-
eTbcst  TpyOompoBogamu abo LNG-Tankepamu.
[IpoTte edexkTHBHUMHU aHi TEXHOJOTII TpaHCHOp-
TYBaHHS, BUXOISIUH 31 3HAUHUX KalliTaJIOBKIA/ICHb,
OyIyTh 3a HaSIBHOCTI 3HAYHUX MiATBEPIKEHUX 3a-
IaciB rasy Ha JaHOMY poaoBwHIi [2]. YpaxoByroun
crerudiky Ta PI3HOMAHITHICTh TreorpadivyHux,
€KOHOMIYHMX, TOJITHYHHX Ta IHITUX YMOB, Tpa-
JULIHHI TEXHOJOTI] TpyOONpPOBITHOTO TPAHCHIOPTY
razy i LNG He MOXyTh IOBHOIO MIpPOIO 3310BOJIb-
HUTH BHMOTH TpoekTy. Tak, HampuKiIaj, 3HavyHa
YaCTHHA BIJHOCHO MallMX, HEOOJAIITOBAHMX Ta
BIIIANICHUX BiJl TPAHCIIOPTHOI iH(PACTPYKTYpH
POZIOBHII HE pO3pOOIISAETECS, B TOMY 4YHCII H Yy
3B’ A3KY 13 Ip00IIEeMO0 iX TpaHCHOPTYBaHHS. Y TOH
ke yac Gimusbko 80% ponosuL rasy, IO BiAKpH-
BAIOThCSI OCTaHHIM YacoM, BIJHOCSTBCSA IO IIi€i
Kareropii.

VY 3B’S3Ky 3 IIUM Y CBIiTi MOCTIHHO BEIETHCS
poboTa 3 YIOCKOHAJICHHS TEXHOJIOTiH BHUIOOYBaH-
HS, TPAHCIOPTYBaHHSA 1 30epiraHHS MPHUPOTHOTO
rasy. Hampuxiram, HUHI Ha pi3HHX CTamisX BTUICH-
HS ICHY€ KiNbKa aJbTEPHATHBHUX TEXHOJOTIH

TpaHcnoptyBaHHs razy. CNG —ra3 y CTHCHEHOMY
Burisigi; NGH — ras y rasorigpatHiii ¢opmi;
GTL —ra3 y piakiit popmi; GTW —ra3 B enekrpo-
eneprito [2]. Cepen ajqbTepHATHBHUX TEXHOJOTIH,
SIKI MOYKYTh 3aifHSITH CBOIO HIllly Ha PUHKY MOCITYT
i3 TPaHCMOPTYBaHHS MPUPOJHOTO razy MopeM, Ha
HaIlly JyMKY, 3aCJIyTOBYIOTh Ha yBary TEXHOJOTis
TPaHCIOPTYBAaHHS CTHCHEHOTO MPUPOAHOTO Tazy
(CII' a0o CNG) i TexHOJIOTis TPaHCHOPTYBaHHS
rinpaty npuponHoro razy (III'T ado NGH).

[lepma 3 HUX AAaBHO BiOMa, TEXHIYHO HE-
CKJIaJIHA 1 Ma€ MiHIMaJIbHI BUMOTH 110 iHPpaCTpyK-
TYpH, aje IIMPOKOro BIPOBAIKEHHS JOCI HE Ha0Y-
Jla, Ha Hallly JyMKY, TIEpIII 3a BCE Yepe3 CKIIAIHICTh
BUPILICHHS NPOOJIEMH JOCTaTHLOTO piBHS Oe3mey-
HOCTI Takoro BaHTaXy (3HAYHHI 0OCATY Ta3y i
BHCOKMM THCKOM). Jlpyra, fK IOKasamu i Hari
excnepuMenTH, nopiBHAHO 13 CNG-1 LNG-rexHo-
JIOTiSIMU € HaHOUTHII OE3MEYHOI0 Ta Ma€ PSJI Iepe-
Bar, aJi¢ IIOKK He Halylla LIMPOKOro BIPOBA/DKCH-
HS, OCKIIBKM 3HAXOIUTHCS HA CTajii PO3pOOKH i
BIJINIPAIFOBAHHST C€JIEMEHTIB TEXHOJIOTIYHOTO JIaH-
LIora.

ByniBaunTBo i 0OcimyroByBaHHS TpyOOIpoO-
BOJly € JOCUTH JOPOTUM, IIPOTE, 3 TOUKU 30py TO-
YaTKOBHX 1HBECTHIIH, IIe HAMOIIbII JEIIEBUN CITO-
ci0 TpaHCHOPTYBaHHS T'a3y Ha HEBEJHMKI 1 cepeaHi
BIJICTaHi, TOMY Ha CyXOJIOJIi 32 HE3HAYHUX BijcCTa-
HEH € 3pYyYHHM i €KOHOMIYHO JOUiMbHUM. I3 30i-
JBITICHHSAM BIJICTaHI Ta 32 HEOOX1THOCTI TpaHCIIOp-
TyBaHHSI IPUPOJTHOTO ra3y MOPEM, OCOOJIHMBO SIKIIIO
BOHO Ma€ 3HAYHY TJIUOWHY, €KOHOMIYHA JOIIijIh-
HICTh BUKOPUCTAHHSI TPYOOIPOBOAIB CTa€ CyMHiB-
HOI0. 3a TaKMX YMOB aJIbTEPHATUBOIO HA CHOTOJHI
€ LNG-rexHo0ris TpaHCIIOPTYBaHHS MPUPOIHOTO
rasy.

LNG-Texnonoris mependayae MepeBe3eHHs
3PIZUKEHOTO NPUPOJHOTO Ta3y Ha CHELiabHUX Cy-
JHAX B 130TEPMIYHMX €MHOCTSX MPU TEMIIEPATYpi
minyc 1627C. I'a3 npu LbOMY 3MEHIIYETHCS B
00’emi B 600 pa3. Ilporec 3pimkeHHs MOTpedye
Butpatu 10 25% eHeprii, 0 MICTUTBCS Y 3PIIKY-
BaHOMY ras3i, KpiM TOro Jyis HOBTOPHOI razugikarii
HeoOx11HOo 1e 5—6%eneprii. MicTKICTh cyyacHHX
taHkepiB craHoBUTh Bix 150 g0 250 tuc. m3. On-
Hak LNG mnpoekTd MaroTh MEBHI MEXI €KOHOMIY-
HOT JOIUIBHOCTI, OCKIJTBKH TOTPEOYIOTh 3HAYHUX
TNIOYATKOBUX KalliTAJIOBKIA/EHb B iHDPacTpyKTypy
Ta HasBHOCTI MOTY)XHOTO 1 CTaOLIBHOrO JKepena
ra3y. 3aranpHi iHBecTHIil y LNG-ipoekTH 3amex-
HO BiJI PHHKOBOTO ITOTHUTY 1 KiJIBI(OCTi CyIIeH MO-
KyThb ckmanatn 1,5-2,5mmpa. $ [1]. Kpim Toro,
LNG-HpOCKTI/I € EKOHOMIYHO JOUUIBHUMH MpHU
3IIACHEHH] MepeBe3eHb Ha BiJCTaHb HE MEHIY 3a
5,5tuc. km [3].

3apa3 TakoX aKTHBHO PO3POOISETHCS TEXHO-
JIOTisl MOPCHKOTO TPAaHCHOPTYBAaHHS CTHUCHEHOTO
ra3y. Sk cBimyaTh po3paxyHKH, BoHa OyJe eKOHO-
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MIYHO JIOLIIBHOKO NPU 3/UACHEHH] [IepeBe3eHb Ha
Oum3bKi 1 cepetni Bictaui. [1pn nopisusaai CNG-
1 LNG-npoekris, 6a4nmo, 1o 10 Bigcrati 4,6 tuc.
KM €KOHOMIYHO JIOIIBHUM € TPAaHCIOPT CTUCHY-
TOTO MPHUPOJHOTO Tazy. KpiM Toro, mepcreKkTus-
HHUM € 3aCTOCYBaHHsI JaHOi TEXHOJOTii IpH PO3po-
01l menb(hOBUX POMOBUII, 32 BiJICYTHOCTI YU HE-
JOUTBHOCTI OyIIBHUITBA TPYOONPOBOIB, Ta 3HA-
gmiit Baprocti LNG-tipoekris [3].

Xoda B CBITI BIICYTHIH JOCBiA IepeBe3cHHS
BEJIMKUX 00’ €MiB CTUCHEHOTO Ta3y Ha 3HAYHi Bij-
ctani, CNG-TexHonorist Mae psia nepesar. Butpa-
TH Ha MiATOTOBKY Ta3y Mepeja CTUCHEHHSM 3HAaYHO
HIDKY1, OEperoBi mpuiMalbHI TepMiHAIA HabaraTo
mpoctimi 1 gemrepmni. KarmitaasHi BHTpaTH Ha
tpancnoptHui naHmor CNG-TrexHomOorii 3a1eKHO
Big 00’ eMy Ta3y, BiICTaHI TPAaHCTIOPTYBaHHS 1 piBHA
eKoJIoriYHuX BUMOT ctaHoBsATh 0,5—1,5mpa $, i3
sxux 0u3bko 90% ckiagarTh 1HBECTHIIIT y KOpa-
Omi-razoBosu [2]. Takuil po3moin iHBECTHUINH Ha
BinMminy Big LNG-rexHomorii, B sikoi 1o 60% kari-
TAJIOBKJIJICHb Npunazae Ha OGeperoBy iHppacTpy-
KTYpy, 3HWXKYE PIBEHb PU3HKIB JaHOTO MPOEKTY.
Oneparrii 3aBaHTa)XCHHS 1 pO3BAHTAXKEHHS Y TOPI-
BHsHHI 3 LNG-TexHOJI0Ti€r0 MPaKTHYHO HE MAIOTh
HETaTHBHOTO BIUIMBY Ha HaBKOJMIIHE CEPeJOBU-
mie. EHeproBuTpaTi Ha KOMIPUMYBaHHS 10 HEOO-
XigHOTO TUCKY CKJIaJat0Th OU3BKO
0,58 kBrlom/kr rasy, a Ha 3PIIKCHHS  —
1,37xBrldon/kr, a6o B 2,4pasa sumi [4]. BapricTs
o0nagHaHHs KOMIPUMYBAHHS 1 3arpy3KH CKJIajae
30-60mnH $, cucremu posantaxkerHs 16—20man $,
CNG-raHkepiB, 3aJeKHO BiJ KOHCTPYKIIi,— BiJ
11010 250miu $ [1].

CytreBumu cepen HeaomikiB CNG-rexHomorii
€ 3HayHa Maca (1o 50 THC. TOHH) 1 BapTICTh CUCTE-
MU 30epiranHs rasy Ha cyaHax. Kpim Toro, anano-
riuanii 3a po3mipamu LNG-rankep 31aTeH nepese-
3tH 3a peiic y (—10pasiB Oinbiie razy 3a CNG-
TaHkep [4].

TexHomoris TpaHCIOPTYBaHHS MPHUPOIHOTO
ra3y B razoriipaTHid ¢opmi, Marouu psili CyTTEBUX
nepeBar Ta HeBHPIIICHUX MPOOJieM, TIOKHU 110 3Ha-
XOIWUTHCS Ha CTajii 71abopaTopHOro i YacTKOBO
HaMiBIPOMHUCIIOBOTO BiampamoBaHus. Ha ceoroaui
pO3IIISINAETECS  KUTbKAa KOHICMIiH MOPCBHKOTO
TPaHCIOPTYBaHHS MPUPOJHOTO ra3zy B rasorizpar-
Hil dopmi. OxpHak HaHOLIBII NPUBAOIMBAM €
TPAHCIIOPTYBAHHs a3oriipary y HepiBHOBaXHHX
yMoBax (Ipy He3HAa4yHill MiHYCOBil Temmeparypi i
aTMOC(hepHOMY THCKOBI).

['a30Bi rigpaTd BOJNOMIIOTH BIACTUBICTIO 32
BIJTHOCHO HE3HAYHUX THCKIB KOHIICHTPYBaTH 3Ha-
yHi 00’ emm rasy (mo 160 00’emiB rasy Ha OmUH
060’eM rigpaty). IlpoTe nell MOKa3HUK Maibke B
YOTHPH pa3d MEHIIHH MOPIBHSIHO 31 3piIHKEHUM
MPUPOAHMAM Ta30M, aje, BPaxOBYIOUM ILiJBbHICTh
rigpaty, NMHTOMHIl yMICT Trasy Ta IOCHTb M SKi
TEpMOOApHyYHi yMOBH iX 30€piranHs, TaHKepH-
TiIpaTOBO3M MOXKHA OyIyBaTH SIK MiHIMYyM yIBidi
Oimpmi 32 LNG-amamorm 1 TpaHCcmopTyBaTH
250Tuc. M° BanTaxy [6)].

JlocmimKeHHsT CBiT4aTh, MO Ta30Bi TiApaTd y
BIITOBITHAX YMOBax JOCTaTHLO TPUBAIUH dac
3aJMIIAIOTBCS y CTAOUIBHOMY CTaHi 1 MOXYTh BU-
KOPUCTOBYBaTHCh JUIsl TPAHCIIOPTYBaHHS ra3y Ha

3HauHi BigcTaui [S]. Y pobori [6] mpoananizoBano
KaIliTalbHI BUTPATH Ha BUPOOHMIITBO Ta30rijpaTy
JUIsL TPAHCTIOPTYBAHHsl NPUpoaHoro rasy 3a NGH-
TEXHOJIOTI€I0 B KUIBKOCTI 4 MIPA M~ IPHPOJHOrO
rasy Ha BIJCTaHb 5,3 THC. KM 1 HODIBHSHO iX BH-
TpaTH 3a aHAJIOTIYHUX YMOB JJIS BapiaHTy TpaHC-
nopryBaHHs razy 3a LNG-rexnonoriero (tadm. 1).
ITokasaHo, 1m0 KamiTallbHI BUTPaTH HAa TEXHOJOTI-
yaui naumor NGH-rexuosorii Ha 26% Hikui.

LNG-rankepn pospaxoBani Ha 125 THC. M°
3pi/pKeHoro rasy i komrtyors 250mn $. Bapricts
TUIIOBOTO KOpaOJs-TipaToBo3a CKiaae He 61J‘IBH_IC
80 mun $. Xoua ams TpaHCHOPTYBaHHS 4 MIpa M°
razy Ha 5,5 tuc. km 3a LNG-TexHonoriero Heob-
XiZHO 3 Cy/Ha, a TiApaToBO3iB IPU LbOMY 3HAJO-
OuTBCS CiM, yce X 3arajibHi BUTpaTH HA iX TpHU-

n6anust OyayTs HikunMu Ha 190 Mita $ [6]. Kpim
TOTO, SIK TPAHCIIOPTHUI 3aci0 MOXHa BUKOPUCTATH
CTaHIApTHI TEPMOI30JLOBaHI Kopadm 1 Oapixi.
OTxe, TpaHCIIOPTHA CKJIAIOBA TEXHOJIOTIIHOTO
nanmora NGH-texHonorii, Ha Hamy OyMKy, Mae
cytTeBi mepeBarn mopiBHAHO 3 LNG- i CNG-
TEXHOJIOT15IMH.

Kpim TOT0, MOTYXKHICTH JIiHIH 13 BUPOOHHUIITBA
rasorijgary Moxke OyTd B 4 pa3w MEHIIOIO TIOPiB-
HsHO 3 JiHiero BUpoOHuITBa LNG, 6e3 migsurieH-
Hsl HOTO COOIBapTOCTI, a e JTA€ MOKJIMBICTh TJIaB-
HO PEryJIoBaTH BUPOOHHUITBO NMPH 3MiHI MOMHUTY
Ha MIPUPOIHHMIL Ta3 [5].

[Ipu po3paxyHKy €KOHOMIKH IIPOIIECY BUPOO-
HHUUTBA ra30riapary Ciif OpaTd 10 yBarW TakOX
pi3Hy MOYaTKOBY TEMIIEPATypy NPHPOAHOIO rasy i
BOJIM [Tl BUPOOHMITBA Ta30T1APaTy Ta BOIM 1 1O-
BITpS SK OCHOBHHMX YMHHHUKIB BAapTOCTI CHCTEMHU
TEIIOBiABEACHHS. [X TemrepaTypa 3BHUYaliHO 3a-
JISKUTH BiJl KIIMAaTUYHUX YMOB Micls pO3Tally-
BaHHSI BUPOOHNYHX MOTYKHOCTEH.

VY pobori [7] momaeThest TMOPIBHSIHHS KalliTa-
JHEHUX BUTPAT, HEOOX1THHX LSt SHIHCHCHHH LNG-
i NGH-ipoekTiB y IBOX BapiaHTax, SIKi BIAPI3HS-
I0ThCS 32 KJIIMAaTUYHUMHU ymoBamu (Tabn. 2 i 3).
Sk BumHO 3 TaOyue 2 i 3, KamiTalbHI BUTPATH
LNG-texnonorii B 2002 poui 3um3uiuck Ha 12%
nopiBHAHO 3 1995 pokoM. ABTOpH JTOCIIIKEHHS
MOSICHIOIOTh II¢ YAOCKOHAJIEHHSM TEXHOJOTii. Y
Toii xe vac 'y 2002poui moMideHo 3pocTaHHs Bap-
tocti NGH-nanimrora va 1%. lle cBiguuth mpo Te,
[0 TeMIIepaTypa MOPCHKOI BOJM Ma€ OiIbII iCTOT-
Huii BmimB Ha NGH-rexHONOriI0 MOPIBHAHO 3
LNG.

Cnig 3ayBaxut, mo B Tabuimsx 1-3 Bpaxo-
BaHO 3HIDKCHHSA BUTpaT Ha 3nidcHeHHS LNG-
MIPOEKTIB, TIOB’SA3aHUX 13 yIOCKOHAJICHHSIM IaHOl
TEXHOJIOTI{ 3a Tepio MK TOCITIHKEHHAMH, TOI K
nporpec NGH-rexHomorii mpakTH4YHO BiJICYTHIH.
HesBaxxarouu Ha 1€, KamiTaiabHI BUTPATH HA BTi-
JICHHS Ta30TiApaTHOI TEXHOJIOTii, HaBITh B YMOBax
KApKOro KiIiMary, BUABWIHCA Ha 12% Hmx4nmu
MOPiBHSHO 3 TexHooriero LNG.

Po3pobkoro NGH-rexHoJI0TiT aKTHBHO 3aiiMa-
ereest Kommadis Mitsui Engineering & Ship-
building Co., Ltd. (MES)3rixHo 3 Heto ra3origpa-
TH (OPMYIOTBCS y TPaHYJIH Ta TPAHCHOPTYIOTHCS
cynHoM. B po6ori [8] nmokasano, mo ycratkyBaHHs
3aBOJIIB Ul YTBOPEHHS Ta30TiIpaTiB He MOTpedye
0CcO0JHMBO YHIKaJBHOTO OOJIAAHAHHS Ha BiAMIHY
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Taoauus 1 — [opiBusanas kanmiTaabsaux BUTPAT JaHIOTIB LNG - i NGH-TexnoJtoriii
TPaHCHOPTYBAHHA 4 MJIpA. M~ NPUPOAHOrO ra3y Ha Bincranb 5500km

LNG- texHouOri14,

CKJ'IaI[OBl TCXHOJIOI'11 MITH $, (%)

NGH- texnomnoris,
miH $, (%)

Pizauns, mian $, (%)

Bupo6uunrso 1489, (56 %) 955, (48 %) 534, (36 %)
[epeBesenns 750, (28 %) 560, (28 %) 190, (25 %)
Perazudixkarnis 438, (16 %) 478, (24 %) -40, (-9 %)

3araipHa BapTiCTh 2677, (100 %)

1995, (100 %)

684, (26 %)

Taoaunsa 2 — HOpiBHHHHSBI‘ KamitTaabauX BUTPAT JanmoriB LNG- i NGH-TexnoJtoriii
TpaHcnopTyBaHHs 4,1mJpa. M™ NpUpPoAHOro rasy Ha Biacranb 6475kM s KIIMATHYHUX YMOB
niBHo4i Hopgerii (temneparypa mopcbkoi Boau 5°C) y uinax i 3a piBuem rexnouioriii 1995poky

LNG- texHouoris,

CKJ'IaI[OBl TCXHOJIOI'11 MJITH $, (%)

NGH- texnosmnoris,
wiH $, (%)

Pizauns, min $, (%)

BupoOHHUIITBO 1220, (51 %) 792, (44 %) 428, (35 %)
IepeBesenns 750, (32 %) 704, (39 %) 46, (6 %)
Perasudikaris 400, (17 %) 317, (17 %) 83, (21 %)

3araibHa BapTiCTh 2370, (100 %)

1813, (100 %)

557, (24 %)

Tadauus 3 — Hopimmmlg Kanitaabaux BUTpat Janmorie LNG- i NGH-TexHoJ1oriii
TpaHcnopTyBaHHs 4, 1mjpa. m° npupoaHoro ra3y Ha Bincranb 6000km aist KIIMaTHYHUX YMOB
IMiBaenno-Cxignoi Asii (temneparypa mopcebkoi Boau 35’C) y uinax i 3a pisuem texnoJoriii 2002poxy

LNG- texHou1OrI4,

CxJ1a10B1 TEXHOJIOTI] win $, (%)

NGH- texHosmnoris,
wiH $, (%)

Pizuuns, i $, (%)

BupoOHHUIITBO 1144, (55 %) 992, (54 %) 152, (13 %)
[epeBesenns 660, (32 %) 628, (34 %) 32, (5%)
Perazudixarnis 285, (13 %) 218, (12 %) 67, (24 %)

3aranbHa BapTiCTh 2089, (100 %)

1838, (100 %)

251, (12 %)

BiJl 3aBOJIIB 3p1/KEHHS MIPUPOJIHOTO Ta3y, IO 3Ha-
yHO 31emeBntoe NGH-rexnomorito. Ockinbku ra-
30TipaT MPUPOJHOTO ra3y B CBOEMY CKJIAJi Mic-
TUTh HE JIMIIE Ta3, a i BOJy, TO caMe Iie PoOUTh
texHonoriro NGH HaiiOineimn Oe3meuynoro. Kpim
TOro, TepMOOAPHYHI YMOBHM NPOLECIB YTBOPEHHS,
36ep1raHH;1 1 IUIABJICHHS Ta3orifpaTy € HOCHTH
M’ SIKUMH, HATPHUKIA], Y TOPIBHAHHI 3 THCKOM
kommpumyBanus (25 MIla) 8 CNG-rexnomorii abo
3 Temneparyporo Minyc 162C y LNG-rexuoorii.
[pu mopiBusHi LNG- 1 NGH-TexHomnoriit ocranus
BusiBIIacs Ha 23—27%edeKTHBHILIOKO.

Otxe, 3actocyBanass NGH-rexHomnorii nopis-
HSHO sIK 3 TPaJMLIAHAM TPYOONpPOBIAHUM TpaHC-
noprom, Tak i Tpancnoprom LNG, Gyne ekoHOMI-
yHO BUrigHuM, nouwHaroud 3 Bixctani 1000 km
(puc. 1) [7].

Oz[Hiero 13 BaxymBux ckiaagoBux NGH-
TEXHONOTIi € (POPMYBAaHHs yTBOPEHOIO rasoriapa-
Ty Y BIJNOBIZHI CTPYKTYpH, SIKi 6 MaKCHUMAaJbHO
3aJ0BOJILHSUITM BHMOTaM TPAHCIOPTYBaHHS i/du
JIOBrOCTPOKOBOTO 30epiranHs. SIMOHCHKI TOCIiA-
HUKH CKCTICPUMEHTAIBHUM IUIAXOM YCTaHOBHIIH,
10 ONTUMAJILHUH pO3Mip rpanya chepudnoi op-
mu —Bix 0,210 2,0cM. Taki po3mipH 3a0€3M€UyIOTh

4 H .

35 /Faaonposi,:l,
e / LNG_L
25 / "]
= 5 ____..--fL"" NGH'T
%1.5 / T
o0 1__7#..—--""
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Pucynox 1 — Ipudau3ni kanmitajJabHi 3aTpaTu
NP TPAHCNIOPTYBAaHHI MPUPOTHOIO ra3y
i3 BHUKOPHCTAHHAM Pi3HUX TeXHOJIOTiH
Ha BigcTani 10 12000km [7]

HaWO1IBII MIUTBHY YKJIAKYy TPaHyJI OJHOTO PO3Mi-
py [9]. Ilpu upoMy 3amoBHEHHsS 00 €My TPIOMIB
cynHa cknaznae 78% [8]. Kpim Toro, HasiBHICTb cH-
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CTEMH IIIMH Y Maci rpaHyJIbOBaHOTO ra3orizpary
3HIKYE TEPMOOAPUIHUI MOPIT X CTaOLIBHOCTI.

Cyxuii TpaHylbOBaHUI Ta30TiipaT Ha JaHUH
MOMEHT PO3TJISIAETHCS K OCHOBHAa (opma Horo
TpaHCopTyBaHHs. OHAK 10 MOMEHTY PO3IpY3KH,
3a HasSBHOCTI HaBiTh HE3HAYHO! KUIBKOCTI JIOAY,
rpaHy/IbOBaHMUH ra30TiIpaT HEOAMIHHO 3MEP3HETh-
cs. Lle, y cBOIO 4epry, CIpHYMHUTL HEOOXIIHICTD
HOTO PO3IYIIYBaHHS y TPIOMi Kopadis. Y pe3yib-
TaTi Takol MexXaHI4HOi dii BimOymeThCS YacTKOBA
JUCOILIIAIlis TipaTHOI Macu 3 BUIUICHHSAM Ta3y
[10].

3 MeTor0 e(eKTUBHOrO 3alOBHEHHA 00 €My
TiIPaTOCXOBHII] 3aITPOIIOHOBAHO BUPOOIIATH OJIOKH

y dopmi Ky6iB BurigHnM BapiaHTOM BBaXKa€ThCs
MOHOJ‘IITHI/II/I 0ok Benukux posmipis [9]. Llei min-
XiJl, MH BB&)X2€MO, HCOOXIIHO BUKOPHCTATH 1 TPH
TPaHCHOPTYBaHHI rasoriapary. AJe TeXHOJOril
MIPOMHMCIIOBOTO BUPOOHHUIITBA TAKUX Ta30T1ApaTHUX
0JIOKIB JI0 ITLOTO Yacy HE pO3pPO0IICHO.

Ha ocHOBi nmpoBezieHNX TEOPETUYHUX 1 eKcIIe-
PUMEHTAIBHUX JAOCHIIKEHb MK  IPOIOHYEMO
TPAHCIIOPTYBAHHS IIPUPOJHOTO rasy (BYrJeBOAHE-
BUX Ta3iB) 3MilCHIOBATH y BUIJISII Tas3oripaty,
chopmoBanoro y rasorifparui 6moku (I'B) y Bu-
A1 WECTUKYTHUX TIPU3M BEJIMKUX po3MipiB. Ja-
Ha (opma Mae mepeBaru sk Kyba (MakcHMaibHE
3amoBHEHHS 00’ eMy), Tak 1 mwiiHapa (MeHma
HAMOBIPHICTh BiIKOJIOBAaHHA KyTiB i pebep). Jlis
MiIBUIIEHHS CTaOUTEHOCTI BUPOOIIEHI OJIOKH TIpo-
MOHY€ETbCSA ~KOHCEPBYBAaTH JIbOASHOIO  KipKOIO,
YTBOPIOKOYH JibotorasoriaparHi oioku (JII'B).

Jnst po3poOku pecypco3bepirarouoi TexXHOIO-
rii BurotoBnenns JII'b mHamu mpoBemeHo psx eKC-
MEPUMEHTIB 10 iX (OPMyBaHHIO 3 TIOMEPEIHBO
HiATOTOBNICHOT TiIpaTHOI Mack Ta OJHOYACHHM
3HIKEHHSIM TOPUCTOCTi. [lpyn 11boMy METOAMKOIO
JOCHIDKEeHb nepeadavanocs, o y BUNAAKY pyH-
myBauHs JII'B piBeHs MOPHUCTOCTI Ta30TimpaTy I0-
BHHCH TapaHTYBaTH NposiB e(heKTy caMOKOHCEepBa-
uii (puc. 2).
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Pucynox 2 — I'padixm 3a/1e:kH0CTi TeMnepaTypu
ra3oriapary BiI MOPUCTOCTI VI NPosiBY edeKTy
caMOKOHcepBalii npu aTMoc(epHOMY THCKOBI
Temmepatypi noBitps 273K (kpusa 1) Ta
278K (xpuBa 2)

YTBOpPEHHIO JIBOASHOI KIpKU BIiAMOBITAIOTH
obmacti mia kpuBuMu. Omxe, 13 rpadikis, 300pa-
JKEHUX Ha PUCYHKY 2, BUILTUBAE, 110 Micist GopMy-
BaHHSI Ta30TiApaTHOro OJOKY MOPUCTICTH ra3orii-
paTy MiX H[IbHUMU TPaHyJaMd HE TIOBHHHA Tie-

pesumyBat 0,21, pu npoMy HOro cepeaHs nopu-
cricts Oyne 0,11.

P03p06neHa HAMH TEXHOJIOTis BUPOOHHLTBA
JIT'B nependavae ix GpopmyBaHHS 13 CyMil HOapi-
OHEHOro Ta rpaHyIboBaHoro (iamerpom 20 Mm Ta
HyJIbOBOI IIOPUCTOCTI) Ta30ripaTy y BilNOBIAHIH
POIIOPLIi, CIPECOBYBAHHs /10 CEPeHbOI MOPHC-
tocti 0,058 Ta KOHCEPBALIK JIBOJSHOK KiPKOKO
[11]. Cxema croci0y BUPOOHMUTBA TiApaTy Hpu-
POJHOTO Ta3zy 3 METOI HOro TPaHCIOPTYBaHHS i
30epiranns y suriai JII'b 306paxena Ha puc. 3.

OCOoONMBICTIO  TPOMOHOBAHOI  YCTaHOBKH
(puc. 3) € Te, MO BiIBENEHHS TEIUIA TiAPATOYTBO-
PCHHsI, OCbOBE IEPEMILIYBAHHS BMICTY peakTopa
TiJpaBIiYHO0 MIlIAJIKOKO 3, BHIYYCHHS 3 PEaKToO-
pa TiipaTHOI Macu Yepes NacHBHUI BUBIAHMIT IIpH-
cTpii 6, 11 momaya B cemapatop 8, MiIKUBICHHS
peaxkTopa BOJOIO MOETHAHO B OJUH JIAHLIOT IPO-
KadyBaHHS MaTepiaJibHOTO TOTOKYy. Kpim ToTO,
CHPOBMHHHI Ta3 (IOTIK V) HaZAXOAUTH CIOYATKY B
650k ocymiku rigparHoi Macu 9. ITpu npomy Tif-
paTHI YaCTUHKHU MOKPHBAIOTHLCS IIAPOM OiJIbII CTa-
OLTBHOTO TigpaTy 3a pPaxyHOK NEePeBaXKaroyoro
BXOJDKCHHS B HOTO CKIiaj i-OyTaHy, MpomaHy, eTa-
Hy. OmgHOYacHO BimOYBAa€THCSA IOCTYNOBE 30ara-
YEHHSI Ta3y METaHOM. TeIIOBiIBEICHHS TP IhO-
My 3OIMCHIOETBCS Yepe3 CTiHKH MPUCTPOIO Ta Ta-
30M OCYIIKH.

[MapameTpu mporiecy OCyIKd MiATPUMYIOTHCS
TaKUM YHHOM, 1100 10 MOMEHTY 3HHXKCHHS TeMIIe-
parypu rigparHoi macu Hmwk4e Hixk 0°C Bcsa Boma
nepeiinuia B rigpar. THCK y MPUCTPOI TiaApaToyT-
BOPEHHSI, SIKUH sBJIsie COOO0K0 peakTop GapOoTax-
HOTO THILY, MiTPUMYIOTBCS 3 yPaxyBaHHAM 3MiHH
CKIajy Tasy B IPOLECi OCYLIKH. 3aCTOCYBAaHHs
TiAPaBIiYHOT MILIAJIKU A€ MOXITUBICTD 3MCHIIIUTH
00’eM peakTopa, 30UTBIIMTH Yac KOHTAKTYBaHHS
rasy 3 BOJOIO Ta 32 PaXyHOK BIIICHTPOBOI CHIIH
CIpsIMYBATH TiJPaTHY Macy, IO CILIMIA Ha TOBep-
XHIO, Y TACHBHUI BUBIJTHHN TPUCTPIif 6.

st 3amo0iraHHsi 3aKymOpIOBAaHHIO JIiHIT BU-
BEJICHHS IIBUJKICTh TiIPaTOYTBOPEHHS PETYJIIO-
€THCSI TAKUM YHMHOM, III00 BOHA MicTHJIa HE Oibine
Hixk 30% rasorigpary. st 3MEHIIICHHS TOTYHO-
CTi 1 IIiABHINEHHS e@eKTHBHOCTi pobounii opraH
BiOpaIifHOTO TPHUCTPOIO PYHHYBaHHA TiAPaTHOI
KIPKH HaBKOJIO OyJIBOAILIOK 1 Kparenb / MU IIPOIIO-
HYEMO PO3MICTH Ha JIiHii BUBOJY CYMIIIIl 3 PEaKTo-
pa.

Omxe, micist BiAOOPY 3 peakTopa BOJOrasori-
JIpaTHa CyMilll HlZ[,Z[aCTBCSI BibpaniiiHiii 06polui,

cenaparlii, IpUMYyCOBili KOHCepBallii i 3aMOPOXKY-

BaHHIO Ta HAJIXOAWTh Ha ariomepauioo. Merow
omepauiii i3 (GopMyBaHHs TiIPATHUX CTPYKTYp €
MAaKCHMaJIbHE 3HWKEHHS MOPHCTOCTI IS MifBH-
HICHHS MUTOMOTO BMICTY TiIpaTy 1 MeXaHi4HOT
MIITHOCTI, 3amo0iraHHsd iX HEOJHOPIMHOCTI IO
00’eMy CTPYKTYypH, 3HW)KCHHS €HEproBUTpaT Ta
TPUBAJIOCTI BUPOOHHUIOTO ITHKITY.

Jlns Bupimennst npobiem 3mep3anas JII'b y
TpIOMax CyJIeH, a TaK0X CIPOIICHHS iX pO3BaHTa-
JKCHHS CJIiJ| Tepea0aYnTH, HANpPUKIA, 1X MaKy-
BaHHSI MOJIICTUIICHOBOIO TUTIBKOIO Ta BIIAIOBAHHS B
Ti70 0JI0Ka MmpH Horo ¢hopMyBaHHI aHKEPIB 3 THYY-
KO0 TeTiieto. BupoOiieHi 3a TaHOI0 TEXHOJIOTI€I0
JIBOAOTa3oTigpaTHi OJOKM NpUAATHI A1 Tpu-
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1, 13, 16 wonoounvrux; 2 —nacoc; 3 —eiopasniuna miwanka, 4 —peaxmop; 5 —obapbomasicnuii npu-
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Gopmysanns rvoodocazociopamuux oaokie; 17, 19 —xamepu ons nooaui 600u Ha noeepxuio 2azociopam-
Hux onokis; 18, 21 —xonoounvni kamepu; 20 —eenmunsimop;

nomoxu: I —nvodoeazociopamui baoxu 3 ycmarnosku; 11, VI

—gooa; Il —ppaxyis Cs.;

I —6ymanosa ¢paryis; V — cuposunnuii 2az; VIl — azom abo nosimps

Pucynok 3 —Cxema ycTaHOBKH /151 BHPOOHULTBA IiApaTy NPUPOTHOIO rasy
3 METOI0 ii0ro TPAHCMOPTYBAHHS i 30epiranHs

Bajioro (He menme 40 1i0) TpaHCHIOPTYBaHHS i
36ep1raHH;1 3a aTMOC(HEpHOr0 THUCKY 1 HE3HAYHOL
Big'emHoi Temneparypu (mo 268 K). Kpim Toro,

OXOJIO/IKEHI B TIpoIieci BUpOOHUIITBA 710 253 — 258
K i mineHo yknazgeni JII'b, 3a paxyHok 3amacy xo-
J0y, HASBHOCTI HE3HAYHOI TEIIOI30JIAIII TpaHC-
MMOPTHOTO 3aco0y Ta MPOsBY €(hEeKTy caMOKOHCEep-
Ballii, 10 MOMEHTY CHOXHBaHHS HE MOTPeOYIOTH
JOJATKOBOTO OXOJOKEHHS, a, OTXKE, 1 XOJIOIUIIb-
HOTO OOJIalHaHHS HA TpPaHCIOPTHOMY 3acobi. Lle
JTIO3BOJTUTH CYTTEBO MOKPAITUTH €KOHOMIYHI TTOKa-
3aukd NGH-rexHosorii. [lpu 1poMy 3I€IICBITO-
€ThCSI TIepeoONaJiHaHHS TPAHCIIOPTHUX 3aco0iB
(BaHT@)XHUX CyAEH, AaBTOMOOLUTIB, 3aJi3HUYHUX
BaroHiB) JUIsl TPAHCIIOPTYBaHHS rasorigpary. Kpim
TOTO, MEPCTIEKTUBHUAM Oyle KOHTEHHEPHE TpaHC-
NOPTYBAHHS MOHOJITHOTO Ta3oriapary MOpeM i3
HOIOBKEHHSM MapIIPyTy aBTO- i/4H 3aJIi3HUYHHM
TPaHCTIOPTOM.

Exonomiuni  mokasnuku ~NGH-rexnonorii
MOYKHa 3HAYHO MOKPAIIUTH 32 PaXYHOK ONTHMAITb-
HOTO BHKODHCTAHHS BJACTHBOCTEH Tra3orijpary
(edexTy camokoHcepBalii, IPUMYCOBOI KOHCEpBa-
uii, cTabiabHOCTI NpW HE3HAYHIH MIHYCOBiH TeM-
neparypi i arMocepHOMy THUCKOBI Ta iH.). Ilpn
IIOMY, Ha HAIIy ITyMKYy, Oyme ,Z[OI_IiJILHO 3HU3UTHU
BUTpaTH Ha HalOinbw eneproemui onepanii NGH-
TEXHOJIOTI], IKUMH € OXOJIOJDKCHHS 1 HarpiB Mare-
plaJIbHUX MOTOKIB Mif] 4ac yTBOPEHHS 1 TUIABICHHS

ra3orijipaty 3a paxyHOK BUKOPUCTaHHs ajbTepHa-
TUBHHX JDKEPEsl CHepril.

Omxe, TEXHONOris MOPCHKOTO TPAHCIOPTY-
BaHHs MPUPOJHOrO Trady B ra3oripatHid (opmi
mae psip cyrreBux mnepeBar Hajgy LNG- i CNG-
texHonorisimu. Onnak LNG-texHonoriss Mae BiJl-
MparboBaHy Ha CBITOBOMY PHHKY TEXHOJIOTIIO.
NGH-texHomoris MakCUMajlbHO MAXOOUTL IS
BUpIiLIeHHsT MpobieMu AuBepcu@ikalii MoCTaBOK
MPUPOJTHOTO Ta3y B YKpaiHy Ta TpU Po3poOIr
MOPCBKHMX pOJOBHIN Ta3y 1 HadpTu. KpiMm TOro,
TPAHCIIOPTYBAHHS IIPUPOHOTO i TOIYTHOTO rasy y
ra3oriapatHiii ¢popmi € 0co0IMBO NMEPCIICKTHBHAM
P PO3pOOLI BIJHOCHO MAalMX 1 BIIJAJICHHX BiJ
iH(pacTPYKTypH POIOBHIN, J€¢ HEIOUIBLHO OYIy-
BaTd TpyOompoBia uu iHpacTpyktypy LNG-
TEXHOJIOT1].
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