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AHAJII3 BAPOBHULITBA CKPAIIJIEHOT'O MIPUPOJHOTO FA3Y
TA OCHOBHUX HEBE3IEK JIJISI MNOXKEXKHO-PSITYBAJBHUX
MIAPO3ALIIB

IIpobaema. CyqacHuii TII00ATBHIN PUHOK CKparuieHoro nmpupomaoro rasy (CIII) mrobamizyeTnes Ta mepe-
YKUBA€ TIEPEXiTHUH Mepiof] Yepe3 TEXHOJNOTIUHI 1HHOBAIIi1, 3pOCTaHHS MTOTHUTY Ta BIUTHB T€OMOJITHIHNX (ak-
TOPIB, SIK-OT CAHKIIil Ta pocilichbKa arpecis mpotu Ykpainu. B Ykpaini po3sutok CIII" mocwmtoe eKoHOMIdHAH
MTOTEHITIA, ajie 30UTBIIYE PU3UKH I KPUTHIHOI 1HPPACTPYKTYPH, BKIFOTHO 3 HU3KOIO HEOE3MeK I 0c000-
BOTO CKJIAAy MOXKEXKHO-pATYBaIbHUX Tiapo3ainie JCHC Ykpainu mix gac iikBimamii mokex 1 Haa3BUIaliHIX
cutryamii (HC) na 00’exTax 3i 30epiraHHs Ta WOTO BHPOOHHITBA. TakokK BIICYTHIM WITKWUH alTOPUTM Iii
IUIsT 0CO00BOTO CKIIAAy MOXKEKHO-pATyBaNbHUX miapo3ainie JJCHC Ykpainn mix gac mikBigamii HC i moxkex
Ha 00’ekTax 31 30epiranHsa Ta BupoOHmITBa CIII, MpaBma Oe3mmeku mparli sl 0COO00BOTO CKIIATy IIijJ Yac
TaKWX OMEPATUBHUX JiH Ta 3aCTOCYBAaHHS CYYaCHHUX TEXHOJOTIH /IS TPOBEACHHS OTIEPATHBHUX il HA TAKUX
00’exTax.

Merta — npoanaiizyBatu TexHonorigaui nponec CIII, Bu3HaunTH nmapameTpu 30epiraHds B Pi3HUX THIIAX
€MHOCTEH Ta X XapaKTepUCTUKH, a TaKOK OCHOBHI BUIU HEOE3MEK IS MOXKESKHO-PATYBATHHUX IIAPO3ILTIB
JICHC VYxpainu Ha 00’ €KTaX BUPOOHHUITBA, TpaHCTIOpTYBaHH Ta 30epiranas CIII.

Metonu pociaigkenns. JlocmikeHHsS MPOBENEHO aHAIITHYHUM METOIOM 3 00pOOKOI0 HAyKOBHUX ITyOITi-
KaIliil, eKCIICpUMEHTAIGHUX JTaHUX, 3BIiTIB MDKHAPOAHUX OpTaHi3alliii moao NIo0aNbHUX TEHICHIIH PUHKY
CIII', kmacudikariii TeXHOIOTIH 30epiranHs, i XapaKTepPUCTHK, MOACITIOBAaHHS BU3HAYCHHSI THITIB HEOE3MeK Ha
00’exTax 3 BUPOOHUIITBA, TpaHCIIOpTyBaHH: Ta 30epiranas CIII, 3 skuMu MoXke CTUKHYTHCHh 0COOOBHI CKIIaT
MOXKeXKHO-pATYBaNbHUX mifgpo3ainiB JJCHC Ykpainm.

OcHoBHI pe3yJbTaTH AoCHiIKeHHs. BiamoBigHo 10 aHamizy 3BiTiB MXKHAPOAHHUX OpraHizalliil rmobans-
uuit puHok CIII 3pic Ha 2,4 % y 2024 poky no 411,24 mMiH T; ekcriopTHa TOTYXHICTh [liBHIYHOT AMepukn
moaBoiTbes A0 28,7 mupx ky0. GyTiB/nody mo 2029 p.; inBectuii 3 2019 p. mo xoBreHs 2025 p. — CTaHOBUIN
380 mupx xKy0. M/pik. 3a pe3yapraTaMy aHaNi3y METOJUYHUX MaTepialliB Ta IHTEpHET-PECYPCIB BU3HAYEHO, IO
BrupoOHUITBO CIII € 6ararocTaniiHuM MporiecoM (OUHUIIEHHS, OCYIICHHS, OXOJIO/KEeHHs ). 30epiraHHs: HaIliB-
i30TepMmivHe (KpioreHHi pesepByapu 3—350 M*) Ta i3oTepMmidyHe (OAMHAPHI, TOABIHI, MEMOpaHHi, cepuyHi,
3armubneni). OCHOBHI HeOe3MeKH TEXHOIOTIYHOTO Mpoliecy: HU3bKka TeMmeparypa 30epiranas CIII B pesep-
Byapax, 110 —160 °C Ta moxxnuse 3aiimanHs CIII. OcHOBHI Buan HeOe3IeK, 3 TKHMH MOJKe CTUKHYTHCHh 0C000-
BHU CKJIaJ MOXeKHO-pATYBanbHUX miapo3ainie JCHC Ykpainu mig gac ikBimamii moxkexx 4u HaJ3BHYAHIX
CUTYaIliil Ha X 00’ ekTax: TermoBwi BIuiB Big moxexi (1000-1400 °C, > 50 kBt/m?), BubyxoBa XBWIIS (30HA
1o 1100 M), pakensHe TOpiHHS, PO3IUBH, KprKaHWA BUOyX. TpaHCIIOpTYBaHHS T0OIA€ PU3UKH aBapii, Mix 9ac
SIKUX MOXYTh BUHUKHYTH BUIIETIEPEideHi HeOe3MeKH i TepMidHi oMKy Bif HU3bKo1 Temmeparypu CIII.

BucuoBku. Punok CIII" nemoHCTpyE cTane 3pocTaHHs, 3e01IbIIOT0 3aBIsSKH PO3MIUPEHHIO OTYKHOCTEH
y iBuiuniit Ameputi, CHIA Ta Karapi. OmgHak 1e cynmpoBOIKY€ETHCS MiABUIIIEHUMHI PU3HKAMHA TSI KPUTHY-
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HOT 1HppacTpykTypH, o poduts 06’ektu CIII" moreHmiiHuMH TiIsMu Tt arak. Bupoorumnreo CIIIN — 1e
OararocTamiiHUI Mporiec, 3 MOALIOM O0’€KTIB 32 TOHHAKHICTIO. 30epiraHHs 3IHCHIOETHCS B KPIOTCHHHX
pesepByapax 3a Temmeparypu —162...—165 °C.

CIIT, sx KpioTeHHa, JIETKO3aiMICTa pEIOBHHA, HECE PU3HMKH MTOXKEXK, BUOYXiB, PO3JIMBIB Ta YTBOPECHHS Tapo-
noBiTpssHMX XxMap. KirouoBi ciieHapii HeOe3mek BKITIOUaloTh TeIuIoBUi BIUB (Temneparypu 1000-1400 °C,
nmotoku > 50 kB1/M?), BuOyx0Bi xBwIi (30HU pyitHyBaHb 10 1100 M), (hakeapHE TOPiHHS, TOPIHHS PO3IUTOTO
CIII" Ta «xpwxani BUOYXW» 3 YTBOPEHHSIM XBHIIb CTUCHEHHS. TpaHcropTyBaHHS (aBTO, 3aTI3HUIIS, MOPCHKE)
JoJla€ PU3UKH aBapiif, 0OMOPOXKEHB Ta B3aEMO/IIi 3 BOJIOFO, IO TTOCHITIOE BUIIAPOBYBAHHSI.

VY mopanbIoMy TSt PO3BHUTKY Ii€l TEMATHKH NMEPCIEKTUBHIM Oyi0 6 copMyBaTH A€TaTbHUA alTOPUTM
Ilift 0cO0OBOTO CKIIAAY MOXKEXKHO-pATYBambHEX migposainiB JCHC Ykpainu ans niksigamii HC Ha 06’ exTax
3 mepepoOku, 30epiranns Ta TpancrmopryBanHs CIII, Hagatn pekoMmeHmamnii A7 BUOOPY BOTHETACHHUX PEUO-
BUH, 0e31eKkn 0co00BOT0 CKIaTy 3a MOKIMBUX MTOBTOPHUX 0OCTPiNTiB Ha 00’ €KTaxX 1 3aCTOCYBaHHS Cy4acHOTO
00aTHaHHS IS PO3BIAKHU Ta TaCIHHS ITOXKEXK.

Kuaro4oBi ciioBa: ckparuieHn# IpuponHii ra3, HaA3BU4aliHa CUTyais, racinasa noxex CIII.

V.-P. O. Parkhomenko, Yu. T. Sudnitsyn, A. M. Dominik, R. M. Konanets,
R. V. Parkhomenko, Yu. V. Domanskyi
Lviv State University of Life Safety, Lviv, Ukraine

ANALYSIS OF LIQUEFIED NATURAL GAS PRODUCTION AND MAJOR HAZARDS
FOR FIRE AND RESCUE UNITS

Introduction. The modern global LNG market is undergoing rapid globalisation and a transitional period
driven by technological innovations, rising demand, and geopolitical factors, including sanctions and Russia’s
full-scale aggression against Ukraine. In Ukraine, the development of LNG significantly strengthens economic
potential and energy independence, but it simultaneously increases risks to critical infrastructure, creating a
range of hazards for personnel of the State Emergency Service of Ukraine (SESU) during firefighting and
emergency response at LNG storage and production facilities. Moreover, there is currently no clear operational
algorithm for SESU personnel in managing emergencies and fires at LNG storage and production sites, no spe-
cific occupational safety rules for personnel during such operations, and no guidelines for the use of modern
technologies in conducting emergency response at these facilities.

Purpose. To analyze the LNG technological process, determine the parameters of storage in different types
of containers and their characteristics, as well as the main types of hazards for the fire and rescue units of the
State Emergency Service of Ukraine at LNG production, transportation, and storage facilities.

Methods. The research was conducted using analytical methods with the processing of scientific publica-
tions, experimental data, reports of international organizations on global trends in the LNG market, classifica-
tion of storage technologies, their characteristics, modeling of hazard types, at LNG production, transportation,
and storage facilities that may be encountered by personnel of the fire and rescue units of the State Emergency
Service of Ukraine.

Results. According to the analysis of reports from international organizations, the global LNG market grew
by 2.4% in 2024 to 411.24 million tonnes; North America’s export capacity is expected to double to 28.7 bil-
lion cubic feet per day by 2029; investments from 2019 to October 2025 amount to 380 billion cubic metres
per year. An analysis of methodological materials and online resources has shown that LNG production is a
multi-stage process (purification, dehydration, cooling). Storage is divided into semi-isothermal (cryogenic
tanks of 3—-350 m®) and isothermal (single-containment, double-containment, membrane, spherical, and buried
tanks). The main technological hazards are the extremely low storage temperature of LNG in tanks (down
to —160 °C) and the possibility of ignition. The primary hazards that personnel of the State Emergency Service
of Ukraine (SESU) fire and rescue units may face during firefighting or emergency response at these facilities
include: thermal radiation from fires (1000—1400 °C, > 50 kW/m?), blast waves (damage zones up to 1100 m),
jet fires, spills, and ice explosions. Transportation introduces additional accident risks that can trigger all the
above hazards, as well as cryogenic burns from the low temperature of LNG.

Conclusions. The LNG market demonstrates steady growth, primarily driven by the expansion of capacities
in North America, the USA, and Qatar. However, this is accompanied by increased risks to critical infrastruc-
ture, making LNG facilities potential targets for attacks. LNG production involves a multi-stage process, with
facilities classified by tonnage. Storage is carried out in cryogenic tanks at temperatures of —162 to —165 °C.

As a cryogenic and highly flammable substance, LNG poses risks of fires, explosions, spills, and the for-
mation of vapour—air clouds. Key hazard scenarios include thermal radiation (temperatures 1000—1400 °C,
heat fluxes > 50 kW/m?), blast waves (damage zones up to 1100 m), jet fires, pool fires from spilled LNG,
and “ice explosions” generating compression waves. Transportation (road, rail, maritime) adds risks of
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accidents, cryogenic burns, and rapid phase transition upon contact with water, which intensifies vaporisa-

tion.

For further development of this topic, it would be promising to formulate a detailed operational algorithm
for personnel of the State Emergency Service of Ukraine (SESU) fire and rescue units for responding to
emergencies at LNG processing, storage, and transportation facilities; to provide recommendations on the
selection of extinguishing agents, personnel safety during possible repeated shelling of facilities, and the use
of modern equipment for reconnaissance and fire suppression.

Key words: liquefied natural gas (LNG), emergency situations, fire extinguishing LNG.

IocTanoBka mpob6aemun. CydacHuUW Tra3oBHi
PHUHOK Jefajii OuIbIne TIo0ami3yeThCsl Ta TIEPEKH-
Bae Oe3MepepBHUI MepexiTHUI Tepiod Micils TPH-
BaJIOTO MEPioAy ajanTalii Ta JeCATIIITTS, TOBHOTO
TEXHOJOTIYHUX 1HHOBaLiH, sIKi BIUIMHYJIM Ha BECh
JAHIIOT TOCcTavyaHHs, BiJ BUAOOYTKY A0 TpaHCTIOP-
TyBaHHs Ta po3nofiiny. TeHACHIisS 10 301IbIICHHS
MONUTY HAa CBITOBOMY PHHKY CKPAIUIEHOTO TIPH-
POIHOTO Ta3zy MiATBEPIKYEThCS AaHATITUIHUMU
3BiTaMu Kpain €Bpormeiicbkoro Coro3y (€C) [1; 3],
Jle HaBeJEeHO JaHi MIOA0 EKCIIOPTY Ta MEepPCHEKTHB
mjopiunoro BupooHuirrea CIII y cBiti 1o 200 TOHH
Ha piK.

OpmHak Ha HOro PO3BUTOK 1 TMHAMIKY CITPHUYHHSI-
IOTh BIUIMB IJ100aibHI TEHOCHIII €KOHOMIYHOIO Ta
TEeOTOJIITHYHOTO XapakKTepy, Misi HENpOTHO30BAHUX
(axTopiB, SIK-OT MaHIEMiuHi OOMEKEHHs, BIPOBa-
JOKEHHSI CaHKIIiH, CIPUYMHEHUX TOBHOMACIITAOHOO
pOcCifickkor0 arpeciero mpoTu Ykpainu. CTpiMKuit
PO3BUTOK PUHKY ManoToHHaxkHoro CIII' Ha Tepu-
TOpii HaIoi JIep>KaBu € MO3UTHBHUM (DaKTOPOM ISt
301IBLIEHHS] EKOHOMIYHOTO TMOTEHLiany YKpaiHH
K y MUPHHI TepioA, TaK i miJ yac BOEHHOTO CTaHy
B Ykpaini [4-7].

OmHak 31 3HAYHUM TOIIMPEHHSIM BHUKOPHC-
tarHs CIII' 36impmyeThest 1 KUTBKICTh HeOe3Iek,
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SIKI MOXKYTb HECTH 00’€KTH 3i 30epiraHHsl Ta HOro
TpaHcnopTyBaHHSA. Ockigpku 1i 00’exté [8; 9]
€ BaXJIMBUMHU [UIsl KPUTHUYHOI iH(QpacTpyKTypH
VYkpainu, icHye qofaTkoBa Hebe3meKa yaapis 3 00Ky
KpaiHu-arpecopa. Tomy aisi 0COOOBOTO CKIagy
MTOJKEXKHO-PATYBANBHUX Minpo3xiniB  JlepkaBHOI
cayx0u Ykpainu 3 Hagzsudaitaux cutyamriit (JJCHC
VYkpainu) BUBYEHHS aHai3y HeOe3leKn 00’ €KTiB 3i
30epiranHs Ta TpancnoptyBaHHs CIII' mae winHy
MPaKTHYHY CKIIAZOBY.

AHajii3 ocTta”HHiX AocHimKeHb i myOaikamii.
BupuennsiM crany moxexxHoi HeOesnmekn 00’ €KTiB
30epiranHs Ta TpancrnopryBaHHs CIII' mpucBsueHO
PAa HayKOBUX Iparb. Tak, y podori [10] BUCBITIEHO
JOCHiKeHHs Hebesneku BUOyXy cepruyHux pesep-
ByapiB MiANPHEMCTB HagTOrazonepepoOHoi mpo-
MUCIIOBOCTI, JIe aBTOPH BUAUISIOTH THITH MOKJIUBUX
aBapiil mig 9ac po3repMeTH3arlii TakKux pe3epByapiB
Ta OOIPYHTOBYIOTH 30HM Aii HaJUIUIIKOBOTO THCKY
BUOyXy y cdhepuyHoMy pesepByapi 3 OyTamieHOM,
30KpeMa, 30Ha MOBHUX PYyHHYBaHb 1 CMEPTENBHOTO
YpaKeHHsSI TIEpCOHATY CTaHOBUTH 90 M, 30HA OTpHU-
MaHHS TPaBM Pi3HOTO CTYMEHS BaXKOCTI — 70 230 M,
a Oe3neyHa BificTaHb — MoHA 250 M.

JocmimkeHHs mpoOieMaTnk HeOe3MeKH Ha Ta30-
HaIOBHIOBAJILHUX ITyHKTaX PO3DISHYTO B POOOTI

M

Puc. 1. Innamika po3sutky CIIT' y cBiTi 10 2030 poxy
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[11], me aBTOpPHW TPOBOAATH aHAJI3 CHEPTETUIHOTO
MOTEHIliany W piBHSA HeOe3neKH 00’ €KTiB Ta30HAIOB-
HIOBaJIbHUX IMYHKTIB, MPU3HAYCHUX JUIS [IPUAMAaHHS
CIIT i3 3a7i3HAYHUX LUCTEPH 1 aBTOLMCTEPH, 30epi-
raHHsg 1 HOro BiJIBAHTaXEHHs. Y PoOOTI MPOBEACHO
pPO3paxyHOK IMOKa3HHUKIB BHOyXOHeOe3Mmekn (BUOYyXy
MApONOBITPSAHOI CYMIII) 3ai3HUYHOI MHUCTEPHU i3
CIIT" micTkicTio 60 M°, a caMe eHepreTHYHHH 1 Bif-
HOCHUI eHepreTHYHNH NOTeHIia)l BHOyXOHeOe3MeKH,
3arajibHy NPHUBEJCHY Macy TOpro4oi mapu Ta TPOTH-
JoBMiA ekBiBasieHT. 1[i pe3ynbraru CIyrylTh OCHO-
BOIO JUISI BUPIMIIEHHS TUTaHb 0€3MEUHOT eKCIuTyararil
00’exTiB, o’ s13anux 13 CIII.

Y poboti [12] npoanami3oBaHO TEXHOJOTIUHI
aCleKTH BUAOOYTKY Ta 3piIKEHHS NPUPOIAHOTO Tazy
B MOPCBKHX NPHOEPEKHUX aKBaTOPisX 3a JOMOMO-
TOI0 aBTOHOMHHX IUIABYYHX 3aBOIIB, ITiJIKPECICHO
iX mepeBarn Haja TPAAWIIIHHAMH OEpPETOBUMH yCTa-
HOBKaMH, SK-OT 3MEHIIEHHS BUTpAT Ha iHPpacTpyK-
Typy ¥ YHUKHEHHS JHOBI'MIX HiJBOJHUX TPYOOIPOBO-
niB. OCHOBHI pe3yNbTaTH BKa3ylOTh Ha JOLIIBHICTb
MOJTYJIBHOTO ITiIXOTy J10 Oy/IiBHHIITBA ITUX 3aBOJIB, JIC
OCHOBHI po0OOTH BHUKOHYIOTHCS Ha Bep(six, a 30ipka
MOXYJIiB BiAOyBaeThCs Oe3mocepenHbo Ha Imiardop-
Max, IO CKOPOYY€E 4Yac MPOEKTYBaHHS Ta IIiIBHIIY€E
e(eKTHBHICTh, IPU LIbOMY aKLEHT POOUTHCS Ha MiHi-
Mi3aiii po3MipiB oONaHAHHS ISl 0OMEXKEHOTO TPO-
CTOpY CYIIEH.

VYV pobori [13] mpencTaBieHo OIIHKY Oe3IMeKy
MPOIIECiB 3MIMIAHOTO KackamHoro 3pimkeHHs (3K3)
y yotuprox ¢aszax mist CIII' 3a 1ormomMororw Komi-
JIEKCHOTO 1HJEKCY BPOMKEHOI Oe3MeKn Ta MOJEIIO-
BaHHsI iX HACIiIKiB. 3TiIHO 3 pe3yJbTaTaMu, IBOLIU-
kyoBuii pouec 3K3-2 BUSBUBCS HAWOE3MEUHINTAM
BapiaHTOM, TOMi sk Tpurukiosuit 3K3-4, mo

BBAKAETHCS CYYaCHOIO TEXHOJIOTi€l0, MOCIB Apyre
Mmicue. OCHOBHMMH BpazIMBUMHU €JIEMEHTaMH
B yCiX Ipolecax BU3HaHi 0araTronoToKOBI TEI000-
MIHHUKH Ta KOMIIPECOPHU, a MOJCIIOBAHHS TOTEH-
MIAHUX aBapiil Mokasano, Mo CTPYMEHEBA MOXKEKa
B 3K3-4 MoXe CTBOPUTH 30HY YPaKeHHs pajiycoM
21,8 M y pa3si BTpaTH repMeTHYHOCTI. Pe3ynbraru
KOPHCHI IJIi PO3POOHUKIB TEXHOJIOTIH Ta 1HXKe-
HepiB mianpueMctB 31 30epiranns CIII, ockinbku
MiJKPECTIOIOT, HEOOXiMHICTh TMOCHICHHS IIapiB
3aXUCTY JUIS 3SMEHILEHHS PU3HUKIB.

MeTta cTaTTi — IPOBECTH aHAJII3 TEXHOJIOTTYHOIO
nponecy uukiis CIII'; Bu3HaunTH mapameTpu 30e-
pirannst CIII" y pi3HHX THNax €éMHOCTEH, iX ocolnu-
BOCTI Ta XapaKTepUCTUKH; BUSHAYUTH OCHOBHI BHIH
HeOe3MmeK ISl 0COOOBOTO CKIIAAY TOXKEKHO-PATY-
BanpHUX TiApo3autiB JJCHC VYkpainu, siki MOXYTb
OyTH Ha 00’ €KTax i3 BUPOOHHIITBA, TPAHCIIOPTYBAHHS
ta 30epiranns CIII.

Bukiaax ocHOBHOTO MaTepiaiy. 3riHO 3 JaHUMU
MiXHapoaHOrO Tra30Boro cow3y [14], miobaibHa
TOPTIBJISI CKPAIJICHUM NPUPOAHUM Ta30M 3pOCia Ha
2,4 % y 2024 poui, nocsaraysuu 411,24 MIH TOHH,
IO CBiJUUTH PO cTaje 30UTbIICHHS BUPOOHHIITBA
i eKCTopTy, Honpu 0OMEKEeHY HOBY MOTYKHIcTh. Lle
3pocTaHHsT 0OYMOBJICHE PO3LIMPEHHSM 3PiJKyBallb-
HUX TOTyXHOcTeH, 30kpema B [liBHiuHIN Amepwiii,
JIe eKCIIOPTHA MOTY)KHICTh OYIKYETHCS TOIBOITHCS
3 11,4 Mapa xy0. pyTiB Ha 100y Ha ModaTKy 2024 poky
no 28,7 mapa xy0. ¢yrtiB Ha nody go 2029 poky
[1]. 3 2019 p. no xoBreHsb 2025 p. Oya0 yXBajeHO
pileHHs npo iHBecTHLii Maiixke B 380 Mipa KyO. M/pik
HOBOT €KCIIOPTHOI IMOTYXHOCTI, III0 CTAHOBHUTH CEPEI-
HBOPIYHHUH TIPUPICT ONM3BKO 55 Mipa KyO. M, mepe-
BakHO 3a peaiizanii npoekTiB y CLIA Ta Karapi [2].

2014 2015 2016 2017 2018 2019 2020 201 2022 2023

KuTait — EC KR AngHiR MisgexHa KOpER

Puc. 2. I'pagix posnoainy excnopty CIIT" Haii0libIIMMHU eKCIOPTEpPaMH CBIiTY
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O06’extn 30epiranas ta mepepooku CIIT sBis-
I0Th CO0OI0 BHCOKOCIICIiali30BaHI MPOMHUCIOBI
KOMIUICKCH, TPU3HAUEH] IS 3IiHMCHEHHS Oleparii
3 iMnopry / ekcropty, 30epiraHHs, perasudikarii
(ronBepcii CIII" y razononioHy (asy) Ta mofaibIioro
PO3MOIITY MIPUPOIHOTO Ta3y. Lli KOMIUIEKCH OXOIITIO-
FOTh PI3HOMAHITHI THIIH TEPMIiHAJIB, 30KpeMa Il
MIKOBOTO PEryJIIOBaHHS HABAHTAKCHHS, TEPMIiHAIH
JUisi 3a0€3MEUYCHHS MajJMBOM TPAHCIOPTHHUX 3aCO-
0iB, pe3epByapu juis 30epiranns CIII ta psn iHmmx
OymiBesb 1 cropya, 0 3a0e3leuyoTh poOoTy IHX
00’€ekTiB. 3a3BHYail Taki CHOPYIU PO3MIITYIOTHCS
B Oe3mocepenHiil OJU3BKOCTI BiI MOPTOBHUX 30H a00
KITFOYOBUX TPAHCIIOPTHUX BY3IIIB 3 METOK ONTHMi-
3anii noricruku nocradanas CIII. Bonu 3abe3neuy-
10Th HafiiiHe 30epirannst CIII 3a yMOB KpioreHHUX
TEMIIEPATYp Y CleliaIbHO 130IbOBAaHUX pPe3epPByapax,
a TaKOXK peai3yioTh MPOIECH MEePEePOOKH IJIs 1HTe-
rparii ra3y B icHytodi TpyOomnpoBiaHi Mepexi [15].

O06’extn 30epiranns ta nepepodku CIII' Hame-
XKaTh 0 TOXEKOBUOYXOHEOE3EeUHNX 00’ €KTIiB, Iie
HaBiTh HE3HAYHI IHIMJICHTH MOXYTh TPU3BECTH JIO
aBapiHUX CUTYallil 3 MOAATBITUMH BUOYXaMH Mapo-
MOBITPSIHNAX XMap, BUKUIaMHU MapoBoi Ta piakoi das,
posnuBamu Ta ropiaasM CIII.

Bupo6uunrso CIII' 6a3zyerbcst Ha BHPOOHHYO-
30yTOoBOMY LHMKIi, IO mepeadadae BHPOOHUITBO,
30epiranHs, TpaHCIOPTYBaHHS, perazudikaiio Ta
CIOXKMBAHHS, SKE TOAUIAETHCSI HAa KUIbKA TEXHOJIO-
TiYHUX omeparii (puc. 4).

BupoOHUIITBO CKpaIruIeHOTO TPUPOAHOTO Tazy
SIBIIsIE COOOI0 CKJIAMHUI OaraTocTafiifHuii TpoIiec,
oo nependavyae OYMIICHHS, OCYLICHHS M OXOJO-
JDKEHHS IPUPOTHOTO Tasy.

[lepma TexHONOr YHA
JeKcl 3i
€TBCS 3
XOM

omepaiisi B  KOMII-

CKpaIrjIeHHsT TPUPOAHOTO Ta3zy CKiaja-
OYUIIIECHHS
BUJIAJICHHS

CHUPOBHUHHOTO
JIOMIIIIOK,

rajyy Huis-
HallpyukJjlax  BOOM,

Puc. 3. 3aranbunii Burasg 06’ekry 30epiranns Ta nepepooxu CIII' na npukaani mignpuemcrea Tokyo GAS
Negishi LNG B M. Hokoxama, SInonis
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Puc. 4. Cxema TexHoJiorivnoro npouecy supoonnursa CIITI'
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KHCJIMX ra3iB (BYIJIEKMCIIOTO Ta3y Ta CipYrCTOTO ra3y)
1 pTyTi.

Jpyra TexHONOTIYHA Omepallisi — [¢ BHIAICHHS
Ba)KKHX BYIJIEBOJHIB a00 JIETKOTO KOHAEHCATy B T'a30-
(bpakuiiiHii ycTaHOBII.

B ocranHiii TexHOJOTIYHIN omeparii ra3, SKHA
Tenep sBISE COOOI0 MEPEeBaXHO METaH, HAAXOAWUTH
B OCHOBHUI1 TIOTIiK Ta3y yepe3 KPiOTeHHi TeIT000MiH-
HUKU, JI¢ BiH CKPAIUTIOETHCS MUIIXOM OXOJIOJKCHHS
npubim3Ho 1o Minyc 160 °C [16; 17].

MMicns ckparutennst CIIT mocraBnsieTbest B Mpo-
mucaose cxosuie CIII, 3 sxkoro 3miHiCHIOETBCS Bij-
BaHTakeHHs ra3y. 3i cxoBumia CIII' ra3 BigBanTa-
JKY€ETHCS B KPIOIUCTEPHU 200 TaHK-KOHTCHHEPH IS
BiJIBAHTQ)KECHHS CIIO)KUBAUYEBI.

3aneKHO BiJ MPOAYKTUBHOCTI YCTaHOBOK CKpa-
wieHHs 1 crnenudiku crnoxuBadis 00’extu CIIT
YMOBHO ITOIUISIOTHCS Ha BETMKOTOHHAXKHI, CEPETHBO-
TOHHaXHI i MaloTOHHaXXHI. MaciTad BUpOOHHUIITBA
Oarato B 4OMy BU3HAua€ MPU3HAYCHHS, PO3MIIICHHS
Ta pO3MipU BUPOOHUYMX YCTAHOBOK, TEXHOJOTIYHI
MPOIECH MIATOTOBKU 1 CKparuieHHs rasy, 3aco0u
tpancnopryBanus CIII, po3mimenns it po3mip ycra-
HOBOK perasudikartii.

OpHie€ro 3 BIiIMiHHHX pUC 00’ €KTIB MaJIOTOHHAXK-
HOTO BHPOOHMIITBA Bifi 00’€KTIB BEIMKOTOHHAXK-
HOTO € HasIBHICTH Oe3mocepeIHbo Ha 00’ €KT1 MyHK-
TiB peasizaiii BupoOieHoi mpoaykuii. Jo ckmamy
00’e€KTa MOXYTh BXOJWUTH SIK MaWIaHUYMUKH 3JIHBY-
Hanusy CIII" 3 pesepByapiB y KpioreHHI epecyBHi
aBTOTa303alpPaBHUKH, TaK 1 KPIOTeHHUH MaInBO3a-
MIPaBHUM MMyHKT JIJIsl 3alPaBKU TPAHCIIOPTHHX 3aC0-
ois CIIT.

IcayloTp  pi3HI  KOHCTPYKTHBHO-TEXHOJIOTIYHI
cXeMH 30epiraHHs — HaIliBi30TepPMIvHE i 130TepMidHE

30epiranHs. 3arajgbHOIO XapaKTEPUCTUKOIO pe3epBya-
piB s 36epiranns CIII € 3gaTHicTh 30epiraTu ras 3a
TeMIeparypu Ha piBHi MiHyc 165-162 °C.

Jlo KpioreHHHX Halle)KaTh pe3epByapH, MpU3Ha-
YeHl M1 HAKONMWYCHHsI, 30epiraHHs T HaJJIHII-
KOBUM THCKOM, TPaHCIIOPTYBaHHS Ta BHUIAdl CIO-
KMBaueBl KpIOTEHHOI PIOAMHM (HamiBi30TepMiuHe
30epiraHHs).

Jo 130TepMiuHMX Hajexarb pe3epByapu s
30epiranas Benukux oOcsrie CIII' 3a Temmeparypu
KHITiIHHS B THCKY, OTU3bKOMY 10 aTMOC(hepHOTO, 110
CKJIaJal0ThCsl 3 KOHIEHTPUYHO PO3TAILOBAHMX BHY-
TPIIHBOTO 1 30BHIIIHBOTO CTaJE€BUX KOPIYCiB, Kia-
cudikarlis IKUX IpeICcTaBlIeHa Ha puc. 5.

Yci Bunu pesepsyapis ais 30epiranns CIIT siBis-
FOTh COOOI0 TIOBIHI KOHTEHHEPH, ¢ BHYTPIITHSI
yactrHa niepedyBae B koHTaKTi 3 CIII" i BUKOHY€EThCS
3 XOJIOZOCTIMKOI cTajl, 30BHIIIHSA OOOJIOHKA MOXE
BUKOHYBaTHCS 3 ByreneBoi ctaii. [Ipoctip mMix 060-
JIOHKaMU 3aIOBHIOETHCS 130JIAI[IHHUME MaTepiajiaMH.

Po3Mmip cramionaparx €eMHOCTEH IS 30epiraHHs
CIIT, mo mpomoHYIOThCS HAa PUHKY, CHIIBHO Amde-
peHIIifioBaHUil 3aJIeXKHO BiJ] cpepr 3aCTOCYyBaHHS.

Crauionapni pesepByapu CIII' ekcruryatyroTbes
y CKJIaJli CHCTEM:

— 3pIIKEHHS TPUPOJHOTO Ta3y;

— cxoBun CIIT;

— pe3epByapiB 30epiranns Ta Bugaqi CIII y ckiani
A3C CIIT;

— CHCTEM aBTOHOMHOTO 1 pe3epBHOTO TEIIOCHEP-
rozabesneueHns 3 Bukopuctanusm CIIT.

HamiBizoTepmiuHe  30epiraHHs  31iHCHIOETHCS
y nasomapoBux pesepByapax CIIIT i pesepByapax
CIII" B KoXyci, SKi MalOTh iICTOTHY BiJIMiHHICTBH 3a
KOHCTPYKTUBHHM BUKOHAHHSIM, a CaMe:
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Puc. 5. Knacudikauis cranmionapaux cxopuin aJjsi 30epiranns CIIT
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— ABomrapoBuii pe3epsyap ans 36epiranus CIIT
oOaHaHM TEPMOIZOIAIHHUM KOXKYXOM, TPHU3HA-
YeHuH A7 3a0e3nedeHHs BaKyyMHO] 130715111 1 3a0e3-
neyye B pasi pozrepMeTu3anii pooouoi (BHY TPIllIHBO1)
MOCYAWHYU YTPUMaHHS B MIXXCTIHHOMY TPOCTOpi PiJ-
ko1 hazu CIII i kouTpopoBaHe ckumants mapi CIIT
B arMocdepy i3 3a3HaY€HOT0 IPOCTOPY Yepe3 CKUAHY
TpyOy (Tpyon) Texnoznoriunoi cuctemu A3C.

Kpiorenni pesepByapu MOXyTb OyTH BCTaHOBJIEHI
B TEXHOJIOTIYHIH JIiHIT 31 CKpaIUIeHH ra3y, B CUCTEMaX
A3C CIII" abo B cucTemMax pe3epBHOIO eHeprozadesrie-
geHHs. KpioreHHi pe3epByapd MOXKYTh MaTd SIK TOPH-
30HTAJbHE, TaK 1 BEpTUKAJIbHE BUKOHAHHS (pHC. 6).

Konctpykuii BUKOHYIOTBCSI JBOCTIHHUMH
3 €KPaHHO-BaKyyMHOI0 200 MOPOIIKOBO-BaKyyMHOIO
i3omsimiero. O6’eM TakHUX pe3epByapiB CTAHOBUTH Bij
3 1o 350 M®, poboumii Trick — 0,2-3,7 MITa.

[30TepmiuHi pe3epByapu Ui 36epiranHs ckparuie-
HUX Ta3iB 3a TEMIIEpaTypy KHITiIHHS Ta TUCKY, OJIN3b-
KOMY JI0 aTMOC(EpHOTO, KIACU(IKyIOTh 32 00CIToM
MPOAYKTY, IO 30epira€Tbes, 3a KiNBKICTIO KOHTYpIiB
YTPUMaHHS aBapiiiHOTO PO3JIMBY MPOAYKTY, L0 30e-
piraetbest (Tepenko sl BUILHOTO PO3JIUBY PiJIKOTO
HPOAYKTY) 1 32 KOHCTPYKTUBHAM BHKOHAHHSM J1axy
BHYTPIITHBOTO KOPITYCY.

3a obcsiroM (MICTKICTIO) MPOAYKTY, 1o 30epira-
€TBCS, 130TEPMIYHI pe3epByapH MHOAUIIOTE Ha TPH
OCHOBHI THUIIH:

— MaJIOTOHHQXHI — 00’€M TPOJYKTY MEHIIE HiX
5000 m%

— CEepemHBOTOHHAXHI — 00’€M TPOAYKTY Bix
5000 M?, ane menie 3a 60 000 M3;

— BEJIMKOTOHHAXHI — Big 60 000 M3 i BuLIE.

3a KUTBKICTIO KOHTYPiB CTPUMYBaHHS MOKIIMBOTO
aBapiitHOTO PO3IUBY MPOAYKTY 130TEpMidHiI pe3epBy-
ap¥ MOAUISIOTH Ha TPU OCHOBHI THITH:

£

1) «omuHAPHOTO YTPUMAHHS», MICTHTB:

— BHYTPIIIHIA CUJIOBHH KOPITYC, PO3paxoBaHUi Ha
CTPUMYBaHHS TiIPOCTaTHYHOTO TUCKY PiAHHHU;

— 30BHIIIHIN TepMeTHYHHI KOPIYC, PO3paxoBa-
HUI HA CTPUMYBaHHS HA UTHIIKOBOTO TUCKY T'a3y HaJI
piIUHOIO, aje HE PO3paxOBaHWM HA aBapiHHK PO3-
JIMB MIPOIYKTY;

2) «TIOABIMHOTO YTPUMaHHS», MICTHUTB!

— CHJIOBHUH KOPITYC;

— BIZIKPUTY 3aXHMCHY OTOPOXKYBaJIbHY CTIHKY (200
3aKpUTY HaBICOM BiJI MOMAaHHs aTMOC(EPHHUX OIla-
IliB), pO3paxoBaHy Ha CTPUMYBAHHS aBapiifHOTO po3-
JIUBY MPOLYKTY 10 TEPUTOPIi HiANPUEMCTBA;

3) — «HOBHOTO CTPUMYBaHHs;», MICTHUTH IBa
CHJIOBI KOPIYCH, KOHLIEHTPUYHO PO3TAIIOBaHI OJUH
B O/IHOMY, KOJKEH 3 SIKMX MPHU3HAUYEHHUN JIJIsl CTPUMY-
BaHHS TiPOCTATUIHOTO TUCKY PiTUHU:

— 30BHINIHIN KOPITyC TEPMETHIHHH 1 po3paxoBa-
HHUH Ha CTPUMYBaHHS TUCKY Ta3y;

— BHYTpIIIHIN Kopiyc Moxe OyTH SIK repMeTHd-
HUM, TOOTO MaTH BIAacHHH TEPMETHYHHH CTalio-
HapHUH JaxX, TaK 1 HETEPMETHYHHUM 1 BUTOTOBJIATHUCS
3 TApONMPOHUKHUM TiABICHUM JaXOM, 3aKPIIJICHUM
Ha MIiJBICKaxX J0 J1aXy 30BHIIIHBOTO KOPITyCY i30Tep-
MIYHOTO pe3epByapa.

[3oTepmiuni pe3epByapu 3a KOHCTPYKTHBHUM
BUKOHAHHSM Jaxy BHYTPILIHBOTO KOPIYCY OIS~
IOTh HA JIBA OCHOBHI THUIIN:

— 3 KYyHOJIBHUM CaMOHECYYHM TI'€pMETUYHUM
JaXOM BHYTPIIIHBOTO KOPIIYCY;

— 3 MiJBICHUM MapONPOHUKHUM JIaXOM BHYTPILI-
HBOTO KOPITYCY.

Huspsrotemneparyphe 36epirannas CIIT 3aiiicHto-
OTh y MiJ3eMHUX, 3arTHOICHUX 1 HAaI3EeMHUX 130-
TePMITHUX pe3epByapax, KOHCTPYKIli SKHX IPHH-
IUTIOBO BIiJPI3HAIOTHCS BiJl KOHCTPYKINHM IIUPOKO

0

Puc. 6. PezepByapu 1iis 30epiranns HeBesukux oocsris CIIT y (a) BepTukajbHoMy i (0) ropu3oHTAIBLHOMY
BHUKOHAHHI
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3aCTOCOBYBAHHMX pe3epByapiB sl 30epiranas HadTH
Ta Ha(TONMPOAYKTIB 13 BUKOPUCTAHHSM XOJOMOCTIH-
KHX MarepiajiB i HasBHICTIO TEILIO130ISMii.

VYci tunm i30TepMiYHHX pe3epByapiB i 30epi-
ranasi CIIIT MOXyTh MaTé JBa BUJAM KOHCTPYKIIiH
JaxiB:

— camMoHecy4uil (KynoJabHHN) 1ax,

— IMABICHUN IIOCKUHA ax.

[TixBicHUI nax KpiMUTbCSA IO KPOKB CTallioHap-
HOTO 30BHIIIHBOTO JIaXy 3a JOMOMOTOO ITiJIBICOK.

3TiIHO 3 BUINIEBKa3aHUMHU XapaKTEPUCTHKAMH 130-
TepMiuHi pe3epByapu mis 30epiranns CIIT kmacudi-
KYIOTBCS] TAKMM YHHOM:

— OIMHApHI 130TepMiyHi pe3epByapH,

— MOBiiHI 130TepMiYHi pe3epByapH,

— JIBOILIAPOBI 130TepPMivHI pe3epByapH,

— MeMOpaHHi 130TepMidHi pe3epByapH.

OnuHapHUH  pe3epByap CKIAJAETbCA  JIMIIE
3 ofHOro (IEpPBUHHOIO) KOHTEHHEpa, SKUH SBISE
c00010 CTIMKMH UWIIHAPWYHUI pe3epByap i3 Xoio-
JOCTifiKo1 cTani Ta Npu3HAYeHUH A 30epiraHHs
pinkoro mpoaykry (puc. 7). 30BHIIIHA 00OJIOHKA
OJIMHAPHOTO pe3epByapa He 3/[aTHa yTPUMYBATH MPO-
IYKT, a IPU3HAU€Ha TUTBKY IS 3aXUCTY 130JIA1IiT Bil
armocdepHux BrummsiB [18].

OCKiNBKY TiJBKH BHYTPILIHA O0OJIOHKA OIUHAp-
HOTO pe3epByapa MOK€ BUTPHUMATH T1IPOCTaTUUHUIMA
tuck CIIT, To B pa3i i1 NOMKOIKEHHS TPOYKT BUTEUE
Ha30BHi. Jlyig yTpuManHsS MOxIMBHX po3nuBiB CIIT
OIMHAPHUI pe3epByap OTOUYETHCS 3aXHCHOIO J1aM-
6o10.

JBocTiHHMI pe3epByap CKIaJaeThCs 3 HEIPOHUK-
HOTO JUIsl PiAMHY 1 MapiB MEpBUHHOTO KOHTEHHepa,
0 sIBJIsi€ COOOI0 OJWMHAPHUI cTaneBuii a00 OETOH-
HUW pe3epByap, YKIAJACHUHA BCEPEAHMHI BiIKPHTOTO
3BEpXY, ajie HENPOHUKHOTO JUIS PIIMHU BTOPUHHOTO
KOHTelHepa. BTOpHHHUIT KOHTEHHEpP NMPOEKTYETHCA
TaKUM YUHOM, 100 MOBHICTIO YTPUMYBAaTH PiIKHUA
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BMICT MEpBUHHOIO KOHTEHHepa B pa3i HOro mpori-
KaHHS.

BropunHUit KOHTEIHED BIIKPUTHI 3BEPXY, a OTKE,
HEe 3MaTHWH YTpPUMYyBaTH mapu mpoaykry. lIpocTtip
MDK TIEpBUHHUM 1 BTOPHHHHM KOHTEHHEpaMH MOXKe
HaKpHUBATUCS «IOIIOBUM IIUTOM» HAJIsl 3aroOiraHHs
MOTPAIUISHHS JIOIIOBOI BOJIU, CHITY, OpPYIly TOIIIO.

JIBo1IapoBuil pe3epByap 3aKpUTOro THUILY CKJIaJa-
€TBCS 3 TIEPBUHHOTO (BHYTPIIIHHOTO) i BTOPUHHOTO
(30BHINTHLOTO) KOHTEHHEPIB, SIKI Pa30M yTBOPIOIOTH
€IMHUN pe3epByap-CXOBHUIIIE.

BHyTpimHS €MHICTP MOXe OYyTH BIJKPHUTOIO
3BepXy abo Maru MiABICHMH JOax Uil yTPUMaHHs
napiB IPOIYKTY.

30BHIIIHS €EMHICTh MOXKE OyTH BUKOHAHA SK Billb-
HOCTOSIUWH CTajeBUil abo 3ami300eTOHHMI pe3ep-
Byap, OCHAILLCHUH KyIIOJIbHUM JaXOM 1 PO3paxoBaHUil
Ha KOMOIHOBaHE BUKOHAHHS TaKUX (PyHKLIH.

3a cTaHgapTHOI eKCIUTyaTalii pe3epByapa — yTpu-
MYBaTH B cO01 TEPMOI30JIAIII0 TIEPBUHHOTO KOHTEH-
Hepa 1 B pa3i MEPBUHHOTO KOHTEHHEpPA 3 BIIKPUTUM
BEPXOM CIyTYBaTH B POJIi IIEPBHHHOI MTAPOBOI repMe-
TH3auii pe3epyapa.

V pasi posrepmeTn3alii MepBUHHOTO KOHTEHHEpa
BTOPUHHHI MOBHHEH MOBHICTIO YTPUMYBAaTH MIPOLYKT
1 30epiratu MapoHENPOHUKHICTh KOHCTPYKIIiI.

JlommyckaeTbcss KOHTPOJNLOBAaHUN BHUKHI ITapiB
B atMoc(epy CHCTeMOIO CKUAAaHHS THUCKY. MiXKCTiH-
HUH MPOCTip MiXK TIEPBUHHUM i BTOPHHHUM KOHTEH-
HepaMH He TIOBUHEH nepeBuiryBary 2,0 M.

MeMOpaHHHuil pe3epByap CKJIaJacThCsl 3 TOH-
KOJIUCTOBOTO CTaJIeBOr0 IEPBUHHOTO KOHTEiHepa
(MeMOpaHM) 3 TEPMOIZOJIAINEI0 1 3al1i300€TOHHOTO
pes3epByapa, 110 YTBOPIOIOTh Pa3oM €IUHY CKIIaIOBY
KOHCTPYKIIIO, siKa 3a0e3mnedye 30epiranHs piAuHu.

[NepBuHHMI KOHTElHED (MeMOpaHa), 110 KOHTaK-
tye 3 CIII, siBisie c00010 00OJIOHKY, IO CKJIAAEThCs
3 To)poBaHHUX y JBOX B3a€EMHO MEPIEHIUKYISPHUX

T

T

Puc. 7. lIpukaanu pe3epByapiB 3 0IMHAPHOIO 000/10HK0I0: 1 — NepBUHHUN KOHTelHep (cTaneBmii), 3 — i3oasauis
JHA, 4 — GyHIaMeHT, S — cuctema 00irpiBy ¢pyHaaMenTy, 6 — rHy4Ke i3o/ailiHe yminibHeHHs, 7 — nigBicHe
nepekpurT (i301b0BaHe), 8§ — nax (crajgeBuii), 9 — 30BHILIHSA i30/1511is1 00010HKH, 10 — 30BHILIHA BOXO- Ta
napoizoasuis, 11 — 3acunua izonsauis, 12 — 30BHilIHA cTajeBa 0060/10HKA (He31aTHA YTPUMYBATH PiAUHY),

13 — 3axucHa qamba
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HanpsMKax JIMCTIB HepXaBilouoi cTajli TOBIIHMHOIO
He MeHme Hix 1,2 MM. OprorosanbHi Toppu KoMm-
NEHCYIOTh TEMIIepaTypHi Jedopmarii, mo poOuTh
MeMOpaHy HEYyTJIHBOIO 0 TEIJIOBUX HABAHTAKEHb.
MeMOpanHa 00OJNOHKAa KPINHUTHCS Ha BHYTPILIHIO
CTOPOHY 30BHIIIHBOI 3ai300€TOHHOI OOOJOHKH
yepe3 map i3omAmii. Yci TigpocTaTW4Hi HaBaHTa-
JKeHHS 3 MeMOpaHU MepeJaroThCs Yepes3 1300 Ha
3aJ1i300€TOHHUH pe3epByap.

[Mapu yTpuUMYIOTBCS JaXxoM pe3epByapa, KU
MOXKE MaTH TaKy » CKJIaJ0By KOHCTDPYKIIiO a0o
SBIISITH COOOI0 Ta30HENPOHWKHHUM KYTOJBHUN Jax
3 130JIAIIi€F0 HA BUCSIOMY JIaxy.

OpHuM i3 BUAIB HAa3eMHHUX pe3epByapiB € ce-
pHuHi pe3epByapH. IxHs KynscTa gopma cripuse pis-
HOMIpPHOMY pO3MOALTY HamnpyXeHb y CTiHKaX, MiHi-
MI3y€ IUIOILY MOBEPXHi I 3MEHILIEHHS TEIIOBOTO
00MiHY 3 HAaBKOJIMIITHIM CEepeIOBHINEM Ta 3a0e3Meuye
KOMIIAKTHICTh PO3MIILIEHHSA, WO POOUTH iX edek-
TUBHUMU JUISI IPOMUCIIOBHX 00 €KTIB 3 OOMEXEHOIO
Teputopiero. Cepea OCHOBHHX XapaKTEPUCTUK —
BUCOKa CTIHKICTh 0 CIOMMHTY (KOJUBAHHIO PiJHHU)
32 YaCTKOBOTO 3allOBHEHHS, 3aBSIKH YOMY MOX-
JIUBa EKCIUTyaTaIlisi B yMOBaX MOPCBKHX ILTaTdoOpM,
a Takok 00’em Big 500 mo 3000 M3 it moaBIMHHAX
KOHCTPYKUIH, 110 3a0e3neuye Oe3neKy Ta HaJiiHICTb.
BynoBa TumoBoro chepuyHoro pesepByapa ckiana-
€TBCSI 3 ATIIOMIHIEBOT 200 CTaNeBOi 00OJIOHKH, ITiITPH-
MYBaHOI MIJIIHIPHIHOIO OIIOPOI0 depe3 TepexiTHumi
3’€IHYBaJbHHN €JIEMEHT, 3 130JIAIIi€I0 Ha 30BHIMIHIN
MOBEPXHI Ul 3MEHILEHHS TEIUIOBTPAT; y IOXBIiM-
HUX BapiaHTax BHYTPIlIHIA pe3epByap (TOBLIMHOIO
20 MM) pO3MIIIYETHCS BCEPEIUHI 30BHIIIHBOTO (TOB-
HIMHOIO 12 MM), 3 MIXKIIAPOBUM IIPOCTOPOM, 3aIlo-
BHEHUM TIEPIIITOBUM ITICKOM Ta a30TOM JUISI TEPMO-
1301141111, @ TaKOXX CHUIBHOIO OIOPHOK) KOJIOHOIO,
PO3IIJICHOI0 Ha CEKIll ais MiHiMi3arii Teronepe-
nagi. JlogaTkoBi exeMeHTH CTPYKTYpH OXOILTIOIOTH

penbedHi KIanaHW, CHCTEMH MOXKEXKOTaciHHS, Mpo-
LIECHI 3’€JIHAHHS, BHYTPIIIHI OMOPU JUIs 130JIA1Iii Ta
¢dbyHmaMeHT Ha OCTOHHIM OCHOBI Uil CTabOLIBHOCTI
[19].

PisHOBHIOM Ha3eMHUX i30TEPMIYHUX pe3epByapiB
€ MeTaJeBl BEPTUKANbHI LWIIHAPUYHI pe3epByapH,
3arTuOJICHI YaCTKOBO a00 MOBHICTIO B IPpyHT. Kon-
CTPYKTUBHO Taki pe3epByapH NPHHLMUIIOBO HE Bil-
PI3HSIIOTBCS BiJl HA3eMHUX MEMOpPaHHHX pe3epByapiB
(puc. 9).

Jaxu 3armubneHWx 1 MiI3eMHUX pe3epByapiB
MOXYTb OyTH ABOX THIIiB:

— migBicHa iatdopma (puc. 9, a);

— KYIOJNbHHUH Jax 3 BHYTDILIHBOIO 130JISIIIEI0
(puc. 9, 6).

AHaJOTIYHO HA3eMHUM MeMOpaHHUM i30Tep-
MIYHHX pe3epByapiB rodpoBaHa MeMOpaHa 3aryu-
OneHoro pesepByapa 3alesneuye 30epiraHHs Mpo-
OYKTy W KOMIICHCAIII0 TEeMIIEpaTypHUX HaNpYKEHb,
a 130JIA1Iis 13 JKOPCTKOTO MiHOMONypeTaHy oOMexye
MIPOHUKHEHHS TeIla 330BHI Ta Mepenae BHYTPIIIHI
Hampy>XeHHs 3 MeMOpaHM Ha 30BHIIIHIO 3aimi300e-
TOHHY TUIUTY.

Kopmyc mim3emMHHX pe3epByapiB MiagaeThCs
30BHIIIHBOMY BIUIMBY IPYHTY Ta BOIH, TOMY 3alli-
300€TOH, 10 Mae BUCOKY MEXY MIIIHOCTI Ha CTHUCK,
€ 1ICaJTbHAM MaTepiaioM.

Jlnst oOMekeHHSI IPOMEp3aHHS IPYHTY HaBKOJIO
LBOTO pe3epByapa BOYJOBYETbCA KOHTYP 13 rapsidoro
Bogoto. [lin3eMHe po3TanryBaHHs pe3epByapa CKOpo-
Yye€ IHTEHCHUBHICTh TETUIONMPUTOKIB 3 aTMOc(epu. Yci
TUIK 3aDTUOJICHUX 1 MiA3EMHHUX pe3epByapiB MarOTh
BHCOKMI piBeHbp Oesmekw. [lim3emHi pesepByapu
OLIBIN CTIHKI 10 CEWCMIYHMX KOJNHWBaHb, IO POOUTH
ix OinbIn Oe3MeYHUMH B paiiOHaX, CXUIBHUX 110 3€M-
neTpyciB. Y pasi aBapiiiHOI po3repMmeru3ailii pesep-
Byapa Becb CIII' 3anuInmnThCS HUXYE PIBHA 3eMIli
[20].

Puc. 8. [Ipuxkaan kyascroro pesepsyapy Ajs 30epiranns CIIT
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i)

Puc. 9. lIpuxnagu 3arnudaenoro (a) i nixzemuoro (0) pesepByapiB:

1 — 3ani300eTOHHUI AaX, 2 — cTaJieBUl AaX, 3 — miaBicHa muaTdopma, 4 — Tenoizonsuis 3i ckiaoBaTH, 5 — TBepaa
nojiypeTaHoBa i3oJsinisi, 6 — MeMOpaHa 3 HepskaBilo4o0i cTaui, 7 — 3a1i300eTOHHA cTiHKa, 8 — 3a/1i300eTOHHA
IIMYHTOBA CTiHKAa, 9 — OiuHuii migirpiBay, 10 — 3axizo0eTonne 1HO, 11 — ocHOBa 3 rpasilo, 12 — nigirpiBa4 ocHoBwu,
13 — i3oasuis naxy, 14 — memopana gaxy

Ilorenmilina HebOe3meka i dYac TOBOMKEHHS
3 CIII" mepeBakHo 00yMOBJIEHA TPHOMa HOTO BasKIIH-
BHUMH BJIACTUBOCTSIMH:

— CIII' — kpiorenHa piguHa. 3a arMochepHOro
TUCKY 3a1exHO Bij ckiany CIII kunuts 3a Temmepa-
Typu npudau3Ho Minyc 160 °C. 3a miei Temneparypu
napu CIII' maroTe OUTBIIY HIUTBHICTH, HIX HABKO-
JIMILIHE TOBITPS;

— HEBEJMKI 00CATH PiIMHU NIEPETBOPIOIOTHCS HA
BeJMKi 00csru rasy. 3 ogHoro 06’emy CIII™ yrBOpro-
etbest 600 00’ eMiB razy;

— MPUPOIHUH Ta3, AK 1 iHII Ta30MOai0HI ByTye-
BOJMIHI, € JIETKO3aHMICTOI0 PEYOBHHOI. B ymoBax
HaBKOJIUIIIHEOTO CEPEIOBUINA KOHIEHTPAIIHI Mexi
3aiiManHs cymimi mapiB CIII' 3 moBiTpsiM cTaHOB-
TATH npubnM3HO Bix 5 mo 15 % 3a 06’emom rasy.
VY pa3i HaKONMWYEHHS I'a3y B 3aMKHYTOMY IPOCTOPI
3aiiMaHHs MOYKE TIPU3BECTH JI0 IETOHAI] Ta yIapHOi
XBUWJII BHACHIIOK HAJUJIUIIIKOBOTO THUCKY.

[lig gac po3mmamy ¢i3uko-XiMiYHUX BIACTHBOC-
Tel 1 moka3HUKiB BuOyxoHeOesneunocti CIII ciinx
BpaxoBYBaTH, 10 Ha MPAKTUL 3a3BUYail TOBOAUTHCS
MaTu CHpaBy 3 ABO(a3HOI0 CHCTEMOIO «piInHa — ra3
(mapa)».

TpancnopryBanns CIII € Takox OHI€TO 3 BayKITH-
BUX JIAHOK BUPOOHMIITBA, IO BiArpa€ 3HaYHY POJIb,
OCKIJIbKY OUTBIIICTh HAJA3BUYAWHUX CUTYaIl[il BUHH-
KaloTh y TIPOLIECi caMe TpaHCIOpTyBaHHA. TpaHcmop-
TyBaHHS MOXE 3/IMCHIOBATUCS PI3HUMH METOIaMHU.
Haii0inpin BUKOPUCTOBYBAaHUM € TPAHCIIOPTYBaHHS
3a JIOTIOMOT'OI0 HAa3eMHOTO TPAHCIIOPTY Ta BOIHOTO
TPaHCHOPTY.

Posrsimaroun Ha3eMHUI TPaHCHOPT. MOXKHA BiJo-
KpPEMUTH ABa HaHO1IbII BUKOPHCTOBYBaHI BUIU: 3aJ1i3-
HUYHHUH Ta aBTOMOOUTEHINA. OCHOBHI HEOE3MEKH ITijT
9ac IEPEeBE3CHHS IIMM TPAHCIOPTOM YTBOPIOIOTHCS
Yyepe3 BIACTUBOCTI 3PiHKEHOTO Ta3y, a caMe BHUCOKY
3alfMHCTICTh, MOXKJIMBICTE BUOYXOBOTO PO3IIMPEHHS

Puc. 10. CxemaTnuHe 300paskeHHs :xkuTTeBoro nukay CIII' Bix minnpuemcTBa 10 cnoxkuBaya
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razy. Takox Ba)XJIMBUM aCIIEKTOM BHHUKHEHHS Hal-
3BUYAITHOI CHTYaIlil € MOXKJIMBICTB IIOTPATUISTHHS TPaH-
CHOPTY B aBapii, ki OyIyTh IPU3BOAUTH A0 3aliMaHHS
Ta BUOYXiB. Y IIbOMY BHIAJKy HAA3BHYAMHI CUTyaIil
CYNPOBOIKYBATUMYTHCS SIK JFOACHKAMH JKEPTBAMHU,
TaKk 1 HEOOXIMHICTIO 3aTydeHHS BEIMKOi KUIBKOCTI
TEXHIKH Ta 0coboBoro ckmamy [21-23].

IHma piv, Komu fxeTbes Mpo MOPCHKi CyaHa, SK
1 B pa3i 3aCTOCYBaHHS Ha3eMHOI'O TPaHCIOPTY, 3pi-
JOKEHHI ra3 Hece HeOe3MeKy MOXKIMBOTO 3aiiMaHHS
Ta BHOyxy. OmHaK BHHHMKAIOTH JOJATKOBI HeOe3-
MTeKW, HaIpUKJIaa KpioTeHHA. 3piDKEHUH ra3 Imepe-
BO3HTHCS 32 HAJ[3BUYAIHO HU3BKUX TEMIEPaTyp, i
9yac BUTOKY MOXKJIMBE OOMOPOXKEHHS JIOACH, a TAKOX
KOHCTPYKTUBHHMX €JIEMEHTIB Cy[Ha, IO IpHU3BEIC
JI0 KPUXKOCTI MarepiajiB Ta MOAaibIIOro ix pyHHY-
BaHHs. Tako)k BUHUKAE MPpo0bJieMa 13 B3a€MOJIIEI0 Ta3y
Ta Boaw. I1iz vac B3aeMofIii BoIa MPUCKOPIOE BUTIAPO-
BYBaHHS a3y, 10 MOXKE IPU3BECTH 10 BUOYXyY. OTKe,
B ONEPATUBHO-PATYBAJIBHOI CIIy>KOM BUHHKATUMYTb
npoOneMu 13 3alydyeHHSAM TEXHIKH, OpraHizaliero
JIKBIAIIT BUTOKY, BUCOKAM TEIUIOBUM BHUIIPOMIiHIO-
BaHHSAM, BUKHJIOM TOKCHYHHX PEYOBHH IIPOIYKTIB
sropaHHs. KepiBHuKy raciHHS moTpiOHO TpPOBOAWTH
MOCTIHHUKA MOHITOPUHI TEPUTOPil PO3NMBY rasy Ta
TUTOII MTOXKexi [24-27].

V pazi posrepmerun3sailii o0NagHAHHS Ta BUXOIY
CIII" B atmocdepy BHACHIOK BHCOKOI IIBUIKOCTI
BUITAPOBYBAHHS MOXYTh YTBOPIOBATHCS I1apOIIOBi-
TPSHI XMapH BEJIHMKHX PO3MIpiB, IO 3aJieXkaTh Bil
KUTBKOCTI Ta3y, KW MUTTEBO BHHIIOB, 200 IIBHUJIKO-
CTi BUTIKaHHS, a TAKOXK KIIMaTUYHUX YMOB (aTMOC-
(epHOTO THCKY, IIBUAKOCTI BITpY, TEMIIEpaTypu Ta
BOJIOTOCTI MOBITPS).

Haii0inpm iMOBIpHOIO NPUYMHOIO aBapiifHOTO
BUTOKY NPOAYKTY € TIOPYWIEHHS TIe€PMETHYHOCTI
oONajiHaHHA Yepe3 HEAOTPUMAaHHS TEXHOJOTIYHOTO
MPOLIECY Ta HECHPABHOCTI MPOTHABAPIHHUX CHCTEM
i mpucTpoiB. 3aiimMaHHA BigOyBaeThCS 3a3BUYAM BiJ
CTOPOHHBOTO JKepelia 3alajloBaHHs, OCKUIBKU MaK-
CHUMaJbHa TeMIleparypa MPOAYKTYy HMXKYa 3a TeMIle-
parypy caMmo3aiiMaHHs.

IMoxkexxi Ha 00’ekTax 30epiraHHs Ta NEpPepoOKU
CIII" xapakTepu3yrOThCsI MOKIMBICTIO TIPOSIBY B Pi3-
HOMY TIO€/THaHHI TaKUX HeOE3MeUHHX CIIeHapiiB:

— TEMJIOBOTO BIUIUBY IOXKEXKi;

— BIUIMBY BUOYXOBOI XBHIi;

— (hbakenpHOTO TOPiHHS MaJarvdoro rasy;

— ropinus poznuroro CIIT;

— KpPWXaHOTO BHOYXY.

Tennosuii enaug nocedxnci. Iloxexi ckparieHOro
MPUPOIHOTO Ta3y CTBOPIOIOTH IHTCHCHBHE TEILIOBE
BUIIPOMIHIOBAaHHSA Bifl BEIHUKOTO, SICKPaBOrO MOIyM s,
IO CTAaHOBUTH HEOE3MeKy ISl JIIoAeH i copys 3xa-
sexy. OpieHTOBHHH TeMIIEpaTypHHIl PEXUM CTa-
HoBuTh 1000-1400 °C, aje Ha HOEAKUX HUISHKAX
MoxJuBi i Ginbini Temneparypu. [oxexi CIII cTBo-
PIOIOTH 31e01IbIIOT0 JIOKAJIbHI TEIJIOBI MOTOKH, IO
Ha MEBHUX BiZICTAHSAX MOXKYTh CTAHOBHUTHU Ta HaBITh
nepeBUIyBaTy 3Ha4eHHs Bix 4 1o 10-xBt/m* — yce
3aJie’kaTUMe BiJl BiACTaHi, TUIOLI MOXeXi Ta BITPY
[27]. CranmapTHUil 3aXUCHUH OHNAT TOXKEKHOTO-
PATYBAJILHHUKA B CEPEIHHOMY 3aXHILAE Bif A1l Temrie-
parypu B Mexax Big —40 mo —185 °C ta TermoBux
noToKiB 10 50 kBT/M? 32 YMOBH HETPUBAJIOTO TEpe-
OyBaHHSI.

OCHOBHMMH 3arpo3aMu il 4ac BUCOKHX TEILIO-
BUX MOTOKIB ans paryBanpHuKiB JJCHC € Tepmivni

Puc. 11. 300pa:keHHs MOKEKHUX-PATYBAJIBHUKIB Mg yac JikBinaunii 3aiimannsa CIIT
Ta IX 3aXHCTYy BiJl TeILIOBOIO IJIUBY
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omiku. OTXxe, KePIBHUKY TaCiHHS MOXEeXi ciif 3a0e3-
MEYNTH Oe3MeYHy BiJICTaHb JUIS TaCiHHS TTOXEXi BiJl
ocepeKy MoiyM’st ab0 BHKOPHUCTOBYBATH CIIEIlialTi-
30BaHMN 3aXUCHHUU OZST BiA MiABHIICHUX TETUIOBUX
BIUIMBIB, HA KIITANT TEIUIOBIIOMBHOTO KOCTIOMY,
SIKUM 32 CBOIMH XapaKTEPUCTUKAMHU BUTPUMYE TEM-
neparypu 1o 1000 °C Ta TemymoBi MOTOKH ITOHAI
50 kBt/m? [28].

Bnnue eubyxoeoi xeuni. BubyxoBa XBuis BiJ ckpa-
TUIEHOTO [IPUPOAHOTO Tra3y MOXKE CIIPUYMHUTH 3HAYHI
pyHiHyBaHHS OyIiBelb i KOHCTPYKIIiH, a TaKoX MpH-
3BECTU JI0 3HAUHUX XePTB. BoHa MO)Xe BUHUKHYTH
B pa3i BUTOKY JIETKO3aHMHCTOI PEYOBHHH, YTBOPIO-
I04M XMapy Ta MapoNoBITPsSHY CyMill, sKa, 31 CBOTO
00Ky, B3aeMofie 3 JuKepesoM 3ananeHHs. s oco-
00BOTO CKIIaly MOXKEKHO-PATYBAIBHHUX MiAPO3/IiTiB
JCHC VYkpainun ocHOBHMMHU HeOe3reKamMu MOXKYTh
OyTu:

— BHCOKMH THCK Ha OpraHH Ta TKAHUHM TiJa;

— yJaMKH, sIKi BUHUKAIOTh IiJ 4ac BUOYXY;

— TepMiuHi OMiKM B pa3i BUHUKHEHHS BOTHSHHUX
KyJb 1 ONHM3BKOTrO TiepeOyBaHHS 10 Micls 1I BUHUK-
HEHHS.

KepiBHuKy raciHHsS mOXexXi MOTPiOHO MOCTiitHO
KOHTPOJIIOBaTH IPOLEC TaciHHSI, YW HE BHUHUKAE
BUTOKY I'a3iB, 8 TAKO)K CBOEYACHO IPUIMATH PilIEHHS

L1010 HeraifHoi eBaKyallii 0co00BOro CKiIagy i3 30HH
MOXITUBOTO YpaXeHHs BiJ BHOyXy [29].

Daxenvre ecopinna nanawdozo easy. Ilig dgac
MOXKEeX CKPaIuIeHOTO MPUPOAHOTO Taszy Ha TpyOorpo-
BO/Aax, 3allipHIl apMaTypi TON0O MOXKJINBE BHHHK-
HeHHS QakenbHOT0 TOpiHHA. OCHOBHOIO HEOE3MEKOIO
(akenbHOrO TOPIHHS ra3y € BHUCOKa TeMIeparypa.
HatiedextuBHimmM MeTO0M raciHHs Oyne KOHTPO-
JHOBAaHE CAMOBUTOPAHHS, SIKIIO BiJICYTHS HeOe3-
reKa 3aiiMaHHs CycigHiX OymiBens 1 cropya. Paken
TeHepy€e IHTCHCUBHE TEIUIOBE BHUIIPOMIHIOBAHHS, IIIO
MOJKE TIPU3BECTH JI0 TePMIYHUX OIiKiB. Takox icHye
3arpo3a BHOyXy Y BHUIAJKy Pi3KOTrO BUKHIY rasy, IO
CTBOPIOE 3ara30BaHICTh 1 HApOMOBITPSHY CyMiLl, siKa
Ma€ BIIACTUBICTh BUOYXaTH B pa3i KOHTAaKTy 3 JDKe-
penom 3aiimanHs. Ilif yac raciHHS KEpiBHHK Mae
OpraHi30ByBaTH OXOJOMKEHHS pe3epByapiB, 3arrip-
HHUX apMaryp Tomo. TakoX MOXJIMBE HAOIVKCHHS
PATYBAIBHHUKIB 32 BUKOPHCTaHHS PO3MUIIOBAIBHUX
CTpyMEHIB BOJSHHMX CTBOJIIB BHCOKOI BUTpAarTH, ILO
CTBOPIOIOTH BOJISIHY 3aBicy, 3axvcHUI ekpan. Habmu-
3UBIIUCH BIIPUTYJ, PATYBAJIBHUKH MAalOTh MOXKIIH-
BiCTh MPOBECTH HEOOXiAHI il I MIBHIKOI JTIKBiga-
il mofii, HaNpUKIIaa MEPEKPUTH BUTIK BOAHIO, 30UTH
MOJYM’sl 3 BUKOPUCTAHHSAM MOPOIIKOBOIO BOTHErac-
Huka oo [30; 31].

Puc. 12. 300paxenHs HacaiakiB apapii Ha minnpuemctsi 3i 30epirannsa CIII" micis BuOyxoBoi XxBuJi Ta 3aliMaHHA

Puc. 13. 3o0paxenns ¢axeasHoro ropinus CIIT
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Puc. 14. 300paskeHHsI OKeKHUX-PATYBATBHUKIB IiA yac JikBinanii 3aiimanns pozauroro CIIT

Topinusa posnumozo CIIIT TopiHHA PO3IUTOrO
ra3y MOLIMPIOE MOKEXKY Ha BENMKY IUIOLLY, BinOyBa-
€TBCS BUKHJ] BEJIMKOTO TETJIOBOTO IOTOKY, & TaKOX
TOKCHYHUX TPOAYKTIB 3ropanHs [25; 32]. Lli 3arpo3u
CTBOPIOIOTH JIJIS PITYBAJIbHUKIB 3HAYHI TPYIHOIII ITi]T
yac mikBigamii moxkexi. KepiBHUKY TaciHHS TOXKexXi
NOTPiOHO MPaBWIBHO MOOYAYyBAaTH TAKTHUKY TaCiHHS
MOXEeX1, BpaxyBaBIIM HEOOXiIHY KiTBbKICTH 3ac0o0iB
IUIs TaciHHs; 3a0e3meunTH 0COOOBMM CKJaj TEIIO-
BiIOMBHUM KOCTIOMAaMH, OCKIJIBKM I[€H THII MOXKEXKI
CYIPOBOKYBaTUMEThCS BHUCOKHMHU — TEMIIEparyp-
HUMH PEXKHMaMH Ta TETUIOBUMH IIOTOKaMH, a TaKOXK
nependaduTd MOXIIMBI CLEHapil MOTIpIIeHHS Ipo-
LeCy raciHHs, HampHUKIaja BUOyX, (hakelbHe TOPiHHS
rasy TOIIO.

Kpuorcanuii subyx. Y paszi BATOKY PiKOTO METaHY
B arMocdepy BiH 3aKHIa€ 1 IMOCTYIOBO Iepexo-
IUTH Y Ta30MOMIOHUN CTaH. YHACHIIOK KOHAEHCAIlii
YTBOPIOETbCA A00pe Buanmuid Oimmit Tyman. CIIT

CIOYaTKy HOIMIMPIOETHCS 10 3€MIIi, OCKUIBKU 33 TEM-
nieparypu Huwkde minyc 135 °C BiH Bakumii 3a TOBI-
tps. [loctynoso CIII" HarpiBaeThes, IO MPU3BOAUTD
JI0 3MCHIICHHS HOro INiIbHOCTI. Y pa3i 3aropsHHs
TaKUX XMap MOKe BiIOyBaTHCS iX IIBHIKE 3TOPSIHHS
0e3 BUOYXy y BHIVISIAIL criajaxy abo 3rOpsiHHA 3 BHOY-
XOM 3 YTBOPEHHSIM XBWJIi CTUCHEHHS (pHc. 15).

CnamoBaHHsT 3 BHOyXOM 3 YTBOPEHHSM XBUIIi
CTHCHEHHSI MOXKE BiIOYTHCS, KOJIM MApOMOBITPSHOIO
XMapor OXOIUICHI 3axapallleHi MUITHKA TEPUTOPIi
(HamiB3aMKHYTI 00CATH, TEXHOJIOTiYHE OO0JaJHAHHS
3 BUCOKOIO IUIbHICTIO PO3MILIEHHS, JIICOBI MAaCHBH),
a TaKoXK YHACHliJOK MOMaJaHHs B XMapy BIIKPHTHX
JOBI'HX TPYO, OPOXKHHH, KABEPH.

VY pasi posrepMmeTH3aliii TEXHOJOTIYHOTO 00JaI-
HaHHSA, Yy SKOMY CKparieHHd ra3 mepeOyBae i
THACKOM, YTBOPIOIOTHCS TIAPOTIOBITPSIHI CTPYyMEHI,
3arOpsiHHS SIKMX IMPU3BOAMTH O YTBOPEHHS BisUIO-
BUX CTPYMEHEBUX (aKeliB, a TaKOX CTPYMEHEBUX

Puc. 15. 300paskeHHsI oK KHUX-PATYBATBHUKIB i Yac JikBinamii kpuzkanoro Budyxy
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Puc. 16. 300paxenns nommpenns xmapu CIIT" mo micty B IliBniuniit Kopei Ta ii 3alimanns

(akeniB, OAM3BKMX J0 OCHMETPUYHUX. Brms
TakuX (akeyiB, M0 MAIOTh YaCTO BEJIMKY JOBXKHUHY,
Ha oOnagHaHHs MPU3BOAUTH JO HOTO MOLIKOIKEHHS
1 3aJTy9IEeHHSI IO TOPIHHS BCE OLIBINOI KITBKOCTI Ta3y.

3a TemI0BOrO BIUIMBY CTPYMEHEBOTO (akena abo
[aJIal0doro TPOJIMBY Ha pe3epByapd 31 CKparuie-
HUM [PUPOIHUM Ta3oM MOXIHUBE iX pyHHYBaHHS
3 YTBOPEHHSM BOTHSIHUX KYJIb i3 BETMKAMH PafiycaMu
CMEpPTENILHOTO YPa)KeHHs JI0ACH TeIUIOBHUM BUIPOMi-
HIOBAaHHSM. Y MOMEHT BUOYXYy MOYKEe BUHUKHYTH peaK-
THUBHA ITOBEJIHKA CaMOT0 pe3epByapa, TOOTO TepeMmi-
ICHHS pe3epByapa Ha 3HAYHY BiIICTAHBL i3 BHCOKOIO
IIBUIKICTIO. Peamizallisi 11bOro CIeHapil0 MOXJIMBA
B pasi BiIMOBM JUXaJIbHOI apMaTypu pesepByapa [33].

BucunoBku. Punok CIII' nemoHcTpye crane 3poc-
TaHHA (301mpImeHHs Toprieni Ha 2,4 % y 2024 pomi 10
411,24 MJIH TOHH), 3/1€0LTBIIIOTO 3aBISIKK PO3IIHPESHHIO
notyxHocreit y [liBHiuniit Amepri, CILIA Ta Karapi.
B Vkpaini poszsutok manoronHaxkHoro CIII' cripusie
TTOCHJIEHHIO €KOHOMIYHOTO TIOTEHITially i eHepreTnd-
HOI HE3aJIS)KHOCTi, OCOOIMBO B yMOBax T€OIMOJiTHY-
HUX BUKJIHKIB, SK-OT POCIHCBHKA arpecis Ta CaHKIIii.
OnHak 11e CyNpOBOKY€ETHCS IMTiABUILICHUMH PU3UKAMH
JUTSL KpUTHYHOT iH(PaCTPYKTYpH, IO POOUTH 00’ €KTH
CIII" noTeHLIHUMHY HUIAMH IJIA aTakK.

Bupobuunreo CIII' € OGararocramiiiHuM mpo-
necoM  (OYMILIEHHS, OCYLICHHS,  OXOJOMKEHHS
1o —160 °C), 3 moxinom 06’ €KTiB Ha BETMKOTOHHAXKHI,
CEPEeIHHOTOHHAXKHI Ta MAaJOTOHHAXHI. 30epiraHHs
3MIACHIOETHCSI B HAIBI30TEPMIYHHX (KPIOTEHHUX)
Ta 130TePMIYHHMX pe3epByapax pi3HOiI KOHCTPYKIIi
(ogmHApHUX, TOABIMHUX, MEMOpaHHUX, CHEPHUIHUX,
3amMONIeHNX ), 110 3a0e3MeuyIoTh MiATPUMKY HU3b-
kux temneparyp (—162..—165 °C) i tucky. Li cuc-
TEMH MiHIMi3yIOTh TEIJIOBI BTpaTH, aje BUMararoTh
CYBOpOTO IOTPUMaHHS HOpM Oe3lekd ajs 3arodi-
TaHHS po3repMeTH3alii.

CIII, sx KpioreHHa, JIETKO3alfMUCTa pPEYO-
BuHA (Mexi 3aiimanHs 5-15 % y moBiTpi) Hece
PU3WKH TIOKEX, BHOYXiB, PO3JIHBIB Ta yTBOPEHHS

naponoBiTpsHuX xMmap. KirouoBi cuenapii mependa-
YaloTh TEIUI0OBUM BILTUB (Temnepatypa 1000-1400 °C,
motoku > 50 kBT1/M?), BUOYXOBi XBHIII (30HU PYHHY-
BaHb 10 1100 ™), dakenbHE TrOpiHHS, TOPIHHS PO3-
muroro CIII' Ta «xpukaHi BUOYXu» 3 YTBOPEHHSIM
XBWIb CTHCHEHHS. TpaHcmopTyBaHHs (aBTO, 3aii3-
HUIISI, MOPCBKE) J0/1a€ PU3UKH aBapiid, 00OMOpPOKEHb
1 B3aeMozii 3 BOJIOIO, IO TIOCHUJIIOE BHIIAPOBYBAHHS.
AmHani3 niTepaTypu Mokasye 3HaYHUHA €HEePreTUYHUI
noTeHmian BUOyxiB (HallpuKia:, TPOTHIOBHUI eKBiBa-
neHT 7578 xr mis uuctepHu 60 M3).

VY moganeimoMy JJist pO3BUTKY L€l TEMaTHKH Hep-
CIIeKTHBHUM Oyio 0 chopMyBaTH OeTaTbHHUI airo-
PHUTM Aiif 0COO0BOTO CKIIaLy MOXKEKHO-PIATYBAIBHUX
nigpo3ainis JICHC VYkpainu s maiksigainii HC Ha
00’exTax i3 mepepoOKH, 30epiraHHs Ta TPAHCIOP-
tyBanHs CIII, amke unHHa HOpMmaTuBHa 0Oaza He
€ TIOBHOIO Ta HE 3a0e3reuye HeoOXiaHo iHhopMa-
Li€ro, Ha SIKy KepiBHUK racinns noxesxi un HC nosu-
HEH ONMUpAaTHCh. Tako TMOTPIOHO HAIATH PEKOMEH-
Jarii moa0 BUOOPY BOTHETACHUX PEYOBUH, O€3MeKH
0CO0OBOTO CKJIaAy 332 MOXKIIMBHX TIOBTOPHUX 0OCTpi-
7B Ha 00’€KTax 1 3aCTOCYBaHHS Cy4acHOTO OONai-
HaHHA AJIS1 PO3BIAKU Ta raciHHS MOXKEK.
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