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PbIHOK r'EJIUS1 U NPOBJIEMATUKA BOCTO4YHON CUBUPU

Anekcanpp lOpbeBunuy KnumeHnTtbeB', Buktopusa BacunbeBHa BepeniknHa?,
Uropb NBaHoBNY PoxknH?, MapuHa AmutpnesHa CokonoBa?

'MocToAHHOe NpeacTaBuTENbCTBO Pecnybnukm Caxa (AKyTua) npu MNpesngeHTe Poccuinckon Oepepauun,
MockBa, Poccus

*NHcTUTyT Nnpobnem HedTu 1 rasa CO PAH, AikyTck, Poccusa

ABTOp, OTBETCTBEHHDIN 32 Nepenuncky
BukTopua BacunbeBHa BepelikiHa, sukulovaviktoria@gmail.com

Annoranusi. I'enuil sBISETCS HEBO30OHOBIAEMBIM MPUPOIHBIM PECYP-  KnloueBble C/IOBa
COM, KOTOPBII MOXET BBICTYIATh B KAYECTBE MHIUKATOPA Pa3BUTUS HHHO-
BallUif U SKOHOMMKH B CTpaHax MHpa. B mocnemHue roabl OPOUCXOIAT — Fefvi; renvesas NpOMbILLIEHHOCTD;
3HAYUTEIBHBIC W3MEHEHHS HA MHPOBOM DBIHKE renus: 10 KpynHEHIINX — renveBblil KOHLEHTPaT; refimesoe
oreparopos 3aHuMaroT 10 87,85 % rmobanbHoro peiHka. IIpu 9ToM UX  xpanunue; Boctounas Cubumps;
MHTEPECHI HAMPABICHbI B MIEPBYIO OYEPE/h HA MOCTPOCHHE HOBBIX JHC-  nynoK renns

TPUOYILIMOHHBIX LIEHTPOB U ITAPTHEPCTBA C BIaICIIbLIAMH 3a1aCOB TeIIHS.

B Bocrounoit Cubupu vHa Amypckom I'TI3 1 Ha ra30XMMHUYECKOM TIPOEKTE

00O «HpkyTckast HeTsIHAST KOMITaHHSD) TOCTPOCHBI JiBa KPYITHBIX 3aBO-

Jla TeNusl, SIBJISIOIINECs TPUMEPOM MOJIEIN OObEIMHEHHS TPOU3BOACTBA

remws u T3, [Ipu 5TOM cTpaTermaeckoe XpaHWIUINE TeIrs HOCUT BaXK-

HBIH HH(PPACTPYKTYPHBIN XapaKTep U MO3BOJISIET aKKyMYJIMPOBAaTh H3JIHIII-

K{ WM, HA000POT, TIPH HEOOXOAMMOCTH MOKPHIBATH MHUKH CIPOCA HIIH

co3/1aBaTh U30BITOK MPE/IOKEHHsI B 00pbOE 32 HOBBIE PHIHKU COBITA.

OHaKo B CBSI3U ¢ KOMIUIEKCOM MPOOJIEM JJaHHbIE 3aBObI OKa HE BBIIILIN

Ha IIPOMBIIIUICHHBII YpOBEeHb. B mepByro odepenb 3To CBA3aHO C OTKAa30M

3apy0eKHBIX ITOCTABIINKOB TEXHOJOTHH OT COTPYAHHUYECTBA B YCIOBUSIX

BBEJICHUS CAHKIMH. 1I3MEHNTb CUTYaIMIO0 MOXKET TOJIBKO OIIOpa Ha OTeve-

CTBEHHBIE TEXHOJIOTHU W 000PYIOBaHHUSI JUIsl BBIICICHUS, OYUCTKU U CIKH-

skeHus renus. [Ipy 3ToM ypoBEeHb TEXHOJIOTMYECKOH TOTOBHOCTH MPOU3BO-

JuTeneld 000pynoBaHus, TPOU3BOAMMOro B Poccu, B 1IEJIOM TO3BOJISIET

00ecnevnTb IPOSKThI KPUTHIECKUM U KITIOUEBBIM 000PY/IOBAHUEM.

B SIkyTnu Takxke cTpOMTCS yCTAaHOBKA MO W3BJICYEHHIO TEIHS HA MECTO-

poxaeHusx rpymmnoi kommanui «lemmit 24%». Komruieke Oynmet pacrmomno-

KEH Ha TeppuToprru MupHHUHCKOTO paiiona PecryOnuku Caxa (SkyTus).

Crnenyer OTMETUTb, YTO AJIs IPOEKTa B SIKyTHH B KaueCTBE ChIPbs UCTIOJb-

3yeTcst MPUPOAHBII Ta3 ¢ HAUOONBIIUM COJECPKaHUEM Telnsl 10 CpaBHE-

HUIO ¢ IpyruMu npoektamu B Poccuiickoit denepanuu.

Borpime 3amackl 1 pecypchl YIIIEBOIOPOIOB B COUECTAHUH C TEPPUTOPH-

ANBbHON YNAIIEHHOCTBIO MECTOpOKIeHUH Boctounoit Cubupu TpelyroT

CYIIIECTBEHHBIX MHBECTUIMH I UX OCBOCHHS U BOBJICUEHHS B DKCILTya-

TaIUIo.
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Abstract. Helium is a non-renewable natural resource that can act as an
indicator of the development of innovation and economy in the countries
of the world. In recent years, there have been significant changes in the
global helium market: the 10 largest operators occupy up to 87.85 % of
the global market. At the same time, their interests are primarily aimed
at building new distribution centers and partnerships with owners of
helium reserves.

In Eastern Siberia, two large helium plants have been built at the Amur
Gas Processing Plant and at the gas chemical project of Irkutsk Oil
Company LLC, which is an example of a model for combining helium
production and gas processing plants. At the same time, the strategic
storage of helium is an important infrastructural nature and allows accu-
mulating surpluses or, conversely, if necessary, covering peaks in
demand or creating an excess of supply in the struggle for new sales
markets.

However, due to a complex of problems, these plants have not yet
reached the industrial level. First of all, this is due to the refusal of for-
eign technology suppliers to cooperate in the conditions of sanctions.
Only reliance on domestic technologies and equipment for the extrac-
tion, purification and liquefaction of helium can change the situation. At
the same time, the level of manufacturers technological readiness of
equipment manufactured in Russia, in general, allows to provide projects
with critical and key equipment.

A helium extraction facility is also being built in Yakutia by the Helium
24 Group of companies. The complex will be located on the Mirninsky
district territory of the Republic of Sakha (Yakutia). It should be noted
that for the project in Yakutia, natural gas with the highest helium con-
tent is used as a raw material in comparison with other projects in the
Russian Federation.

Large reserves and resources of hydrocarbons, combined with the terri-
torial remoteness of the fields of Eastern Siberia, require significant
investments for their development and involvement in operation.
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MupoBoii pbIHOK reJins

I'enuii ssBNsi€TCS OAHUM U3 KPUTUYECKHX BJIe-
MEHTOB JIJIsl Pa3BUTHSI IPOMBIIITIEHHOCTH, ME/IH-
[IMHBI, BEICOKUX TeXHOJorui. O0beM moTpediie-
HUS TeNUs ABIISETCS MHANKATOPOM WHHOBAIIMOH-
HOCTH SKOHOMHKH. [locTaBKku Tenms dacto
BBICTYTAIOT B Ka4€CTBE MHCTPYMEHTA T'€OTOIH-
tuku. Karactpoda mupmxadist «I uaerdypr»,
MTOCTaBUBINAs KPECT HA AUPHIKAOISIX, TIPOU30-
mia u3-3a cankiuii CLIA, 3ampemaBimmx 1mo-
CTaBJISITH TeNuid B [ epManuio.

2023, 1.21,N25

3a cYeT TOro, 4To Iejiui SBISIETCS HEBO300-
HOBIISIEMBIM PECYPCOM, M €TI0 MCKYCCTBEHHOE
IIPpOU3BOACTBO qu3BBIHaﬁHO Ooporo, CAMHCTBCH-
HBIM UCTOYHUKOM I'C€JIUA ABJIAIOTCS MCCTOPOKIC-
HUs TpupoaHoro rasza. [lostomy mpous3BoaCTBO
rejvs pa3BUBACTCs B MUPE B CTpaHax, J00bIBalo-
HIMX IPUPOAHBIH ra3. Kak mpaBuiio, Ha KpYITHBIX
MIPOU3BOJICTBAX €U TOOBIBACTCS U3 MIPUPOJI-
HOTO rasza MpoIecCOM HU3KOTEMIIECPaTypPHOTO
pasaencHusl.
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3HauUNTENbHOE BIUSHUE HA PHIHOK TENHs B
TEYEHHNE IeCATUIIETHH OKa3hIBalIa AEITEIHbHOCTh
crparermyeckoro xpanwiuina renusi B CIIIA. B
2019 rogy cocrosics nociaeIHuN ayKIUOH, Po-
BEJICHHBII TOCYapCTBEHHBIM OIIEPATOPOM TeITHS
BLM. B pesynbrare ¢ ppiHKa yIen 0amaHCHpy-
FOLIUI MOCTABILUK C yrPO30H MOSBIEHUS CPEIHE-
CPOYHOTO JepHINTa, YTO MPHUBEIIO K POCTY IIEH
Y BO3pacTaHUIO BONATUIBHOCTHU LieH. C apyroi
CTOPOHBI, B CBSI3H C TUM OTKPBIBAETCSI OKHO BO3-
MOXKHOCTEH Il HOBBIX IPOU3BOJUTENEH Ienusl.

Bosnbimme 06beMbl Tenist MOTYT IIpe/IarathCs
B cBsi3u ¢ pazButueMm otpaciu CIII, Ha mpous-
BOJICTBEHHBIX MOITHOCTSIX KOTOPBIX IIPOUCXOTUT
OXJIQXKJICHHE TIPUPOTHOTO ra3a, 4TO MO3BOJISET
MPOU3BOJUTH eI U3 XBOCTOBBIX Ta3oB. [Ipu
npousBojicTBe CIII" mpoucxXoauT 0KUKEHHUE OC-
HOBHOTO TOTOKa Tras3a, 4TO TMO3BOJIAET CyIle-
CTBEHHO TOBBICUTH KOHIIEHTPAINIO TEJHsI B HE-
CXKIKEeHHOM moToke. [lomoOHass koMmOMHALIHS

PETROLEUM ENGINEERING

MTO3BOJISIET MTPOU3BONUTH T€IIHH U3 PECYpPCOB,
KOTOPBIE TPATUIIMOHHO CUNTAIOTCS SKOHOMHUYE-
CKH Hererecoodpa3HbIMu. Takas Ou3Hec Mozeb
WCTIONB3YETCS, B OCHOBHOM, TPOU3BOIUTEIISIMH B
Karape, Amkupe nu ABcTpayiu.

MupoBbsie 00beMBI TPOU3BOJICTBA TENHS B
2022 roay cocraBuiad okoso 160 mutH M3,
JInnepom mo oObemMy TIPOU3BOICTBA TEIUS TI0-
npexnemy sBisitorcss CIA u Katap, a takxke
Amxup u Poccus (Tabmuna 1, pucynoxk 1). C paz-
BHTHEM BBICOKOTEXHOJIIOTUYHBIX IPOU3BOICTB,
rIe Hanboee BOCTpeOOBaH Teluii, 00bEMBI eTo
MOTpeOIeHUsT YBEIIMINBAINCh HA TIPOTSHKEHIUH
nocneaHux 20 JIeT, Ipu ATOM TeluH sIBJISETCS He-
BO300HOBIISIEMBIM CHIPBEM, U €TO 3aIachl TOCTE-
MIEHHO MCTOIIAIOTCS, YTO MIPUBOAMT K TTOCTOSH-
HOMY POCTY II€H.

B CeBepHoii AMepuke MIMPOKO pacrpocTpa-
HEHa MOJIENTh U3BJICUEHUS TeNIis Ha MaJbIX Me-
CTOPOXKJIEHHSX C TPOMU3BOJICTBOM Ia3000pa3HOTO

Taéauua 1. [Ipou3BoACTBO reus Mo CTpaHaM MHpPa, MITH M’

Table 1. Helium production worldwide, million m?

Crpana 2009 2010 2014 2020 2021 2022
CIIIA (T1pon3BOACTBO) 78 77 74 61 69 60
CHIA (m3 xpanunuia) 40 48 30 13 7 15
Amxup 20 18 17 12,5 14 9
Kanana na na 1 2
Kurait na na 1 1
Tlonbima 3.3 2.6 2,8 1,5 1 1
Karap na na 40 45 61 60
Poccus 5,3 5,5 4 4 5 5
ABcTpanus na na 4,2 3

IOAP na na na na 1 1
Becb mup 147 150 172 160 164 160

HWcrounnk nndopmarmm: US Geological Survey, Creon, Yannam&Partners
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Figure 1. Structure of distribution of

helium reserves by countries
of the world, %
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TeINusi, KOTOPBIA MOTOM HalpaBIIseTcs Ha TPOU3-
BOJICTBA OYMCTKHU M OXKMIKESHUS TEITHS.

B nocnemaue rogpl MpOUCXOAST 3HAYUTEIh-
HbIE M3MEHEHWs Ha MUPOBOM PBIHKE TEIHS.
C 2010 roma CIIA mraHOMepHO CHIKAIIA 00b-
eMbl TPOU3BOICTBA Tenusl, eciiu panee CIIA 3a-
Humanu 80 % MUPOBOrO MPOU3BOJCTBA, TO K
2022 roxy momns coctaBmia yxe okoio 47 %. Ilpu
9TOM C YBEITMUEHHEM CIIPOCa CO CTOPOHBI KOCMH-
YECKHUX UCCIECIOBAHUM U MOIYIIPOBOAHUKOBOM
MPOMBIIUIEHHOCTH B 2022 rony BHYTPEHHEE O-
Tpebnenue renus Mmapku «A» B CILIA cocTaBuio
43 muH M. I3BECTHO, 4TO 110 COCTOSHUIO HA KO-
Herl 2022 rojia 0CTaTOYHBIN 3arac rejivs B Xpa-
aunnie Kimuddceaitn camsuics o 60,7 MiH M.
Taxoke 0’KUmTaeTcsi, 9TO BCe aKTHBBI TOTO XPaHH-
mura OynyT mponansl B 2023 Tomy, U B CBS3H C
STHM, B T€U€HHE HECKOIBKHX ITOCIEAYIONIX JIET
¢benepanpabie 3amacel CHIA OyayT mpakTHndecku
MTOJTHOCTHIO M3PACXO0BaHbL. B 0TBeT Ha coxpa-
HSIFOLUICS CIIPOC HA T U Pa3BUTHUE TEXHO-
JIOTHH MaJIOTOHHAYKHOTO TPOW3BOJICTBA TEIHUS
aKTUBHO Pa3BUBAIOTCS YacCTHBIE KOMITAHUHU B
CHIA u Kanage.

Karap napsny ¢ CILIA Ha cerogHsHuii 1eHb
SIBJISIETCS JINIEPOM B MIPOM3BOZICTBE Tenus. B
Karape Haxogurcs kpynHeiiliee B MUPe MECTO-
pOXJIeHEe TTPUPOIHOTO Ta3a, Ha OCHOBE KOTO-
poTO MOCTpOEHbI HeCcKoJbKo 3aBojmoB CIIT.
KpuorenHslii mpouece, UCONb3yeMbIi IS CKU-
JKeHHS Ta3a, TAKKE JaeT BOSMOKHOCTh H3BIIEKATh
Tenui, copep)kaHne KOTOPOTo Ha TAHHOM MEeCTO-
poxxaenuu cocrasisiet 0,04 %.

Air Products and
Chemicals, Inc;;
16,2%

Linde; 43,2%

Mpouwne; 12,1%
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]
>

[IpousBoacTBo renust B AIKUpPE OCYILIECTBRIS-
eTcs Ha TUTAHTCKOM T'a30BOM MECTOPOXKICHUHI
Hassi R’Mel, rme conepkanue Teaus JOCTHTAST
0,19 %. I'enuii, kak u B Katap, Belensercs B Tec-
HOW B3aWMOCBSI3M C MOIITHOCTSIMH TTPOU3BOJICTBA
CKMPKEHHOTO MPUPOJHOTo raza ¢ 1995 rona. B
2022 rony AMKHAp 3aMETHO COKPATHJI MOCTAaBKU
TeIus TI0 CPABHEHHIO C IPEABLIYIIIAM TOIOM, YTO
CBSI3aHO C HapaIMBaHUEM KCIIOPTA TIPUPOTHOTO
ra3a B EBpormy Ha poHE cokparieHus ero nocra-
BOK u3 Poccun.

Ha ceromusmmauii meHb COOCTBEHHOE TTPOU3-
BoJicTBO renms B Kurae neBennko (95 % mocra-
BOK TE€JIHS OCYHIECTBISIETCS MO HUMIIOPTY).
Pe3ynbTaThl OIEHKU CPETHETO COIepKaHus Te-
nust, kotopoe cocraBuio 0,028 %, Ha kpynHei-
nreM razoBoM Mectopoxkaernn Kuras Changqing
nmo3BosAOT Knrar paccMarpuBarh TaHHOE Me-
CTOPOXKJIEHUE KaK MePCIEKTUBHOE JIJIsl Pa3BUTH
renreBol poMelieHHocTd. O0CcyKaaeTcs He
TOJIHKO BBIZIETIEHHUE TeJIHsI Ha JAHHOM MECTOPOK-
JICHUH, HO ¥ CO3/IAaHNE JIOITOCPOYHBIX XPaHHITHII
renust Ha TeppuTopun KHP.

CoBpeMeHHbII MUPOBOM PHIHOK I'eusl sIBJIsSi-
€TCsl PBIHKOM C BBICOKHM YPOBHEM KOHIIEHTpa-
1. @aKTUYeCKH MOYKHO TOBOPUTH 00 OJIUTOTIO-
Juu Ha pblHKE. 10 KpynHEHIIUX OomepaTropoB
pBIHKA TeIHs 3aHUMArOT 110 87,85 % TimodanbsHoTro
peiaka B 2021 roay (pucyHok 2). Kak npaswuio,
WTPOKH PBIHKA HE BIIAJICIOT COOCTBEHHOM pecypc-
HOM 0a30i M 3aBogaMM OOJBIION MOIIHOCTH, a
(hOKyCHPYIOTCSI HA Pa3BUTHE Yepe3 MOCTPOSHHUE
HOBBIX AUCTPUOYIIMOHHBIX IIEHTPOB M MIApTHEP-
CTBa C BJaJIebIIaMHU 3aIlaCOB TEITHSI.

Nippon Sanso
Holdings Corporation;
11,3%

Air Liquide S.A.; 4,6%

lwatani Corporation ;
4,0%

Messer Group GmbH;
3,9%

Qatargas Operating
Company Limited;
2,7%

Gulf Cryo; 1,3%

Air Water Inc; 0,6%

Axcel Gases; 0,2%

Hcrounuk undopmanun:Research and Markets [1]

Pucynoxk 2. KpynHeiiime Urpoku pelHKa eust

Figure 2. Helium market’s biggest players

2023, 1.21,N25
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[IponsBoauTenu renwus, B CBOIO O4epeib, IPH
peanu3aiiy HOBBIX IPOEKTOB MPEAIOYUTAIOT CO-
XPaHUTh CYIIECTBYOIINHI TOPSIIOK U CTPEMSITCS
K 3aKIIOYEHHIO JTONTOCPOYHBIX JTOTOBOPOB C
KPYITHBIMH OIlepaTopamMu pblHKA. Hampumep,
komnanust «MpkyTckas HeTIHAS KOMIIaHUDY
(«MHK») emte Ha cTaguy CTPOUTEIHCTBA ITOMITH-
calla KOHTPakT Ha mocTtaBky c¢ Uniper [2], a
«l"aszmpom» ¢ Linde [3]u Air Liquide.

CaHKUMU ¥ OTKa3 KpyIHEHIINX ONEPaTopoB
pBIHKa OT npuobpereHns renus y «l azmpomar
BBIHYK/Ia€T KOMIIAHHUIO CYIIECTBEHHO U3MEHUTh
CBOIO PBIHOYHYIO CTPATETHIO HA PHIHKE T'eNvs U,
KaK CcJe/cTBhe, poiu «l a3mpomay Ha MHPOBOM
PBIHKE: OT KPYITHOTO MPOU3BOAUTEIS K OTepa-
TOpY pHIHKA.

B nmomomHeHwMm k renweBOMy 3aBOAY B
Amypckoii obrmacTu W TenmeBoMy xaly BO
BragnBocTOKe KOMIIaHUS CO3/IaeT COOCTBEHHBII
(ITOT KPUOTEHHBIX IIUCTEPH IS TIEPEBO3KH HKH/I-
koro renud. C 1meNbo OpraHu3arii MPOou3BOI-
CTBa HEOOXOMMOTO YHCIIa IUCTEPH-KOHTEWHE-
POB KHUAKOTO Tenust B ceHTss0pe 2022 roma moa-
nucano coramenue Mexay OOO «Iazmpom
renuii cepBuc» U HITO «Tenuiimanny [4].

IBOIOLHS TPOU3BOACTBEHHBIX

LenoyveK rejus

[IponsBoncTBa renus co3/1aBaINCh Ha OCHOBE
MECTOPOXKIAEHUH MPUPOTHOTO Ta3a C BRICOKHM
coznepxkanuem renusi. Ha pucynke 3 npeacras-
JIEHBI OCHOBHBIE ATAITHI PA3BUTHS TeITUEBOM MPO-
MBIIIIEHHOCTH. I TOA/Iep’KKH 9aCTHBIX MPO-
u3zBoautene renus npasuteiabctBo CIITA
BILTOTH A0 Hayana 70-x ronoB 20 Beka BbIKyIaiI0
MTPOM3BEICHHBIN TeINii U IT0 CUCTEME TPYOOIIpo-
BOJIOB HAIIPaBIISUIO €r0 B JOJITOCPOYHOE XPaHH-
mume Kmuddcaitn. B mocnemytomme 50 et mo-
CTaBKH TelIvs U3 XPaHWITUINA 00eCIIeunBaIy CTa-
OMIIFHOCTH MUPOBOTO PHIHKA.

BaxxHOCTB Tenms i pa3BUTHS BHICOKOTEXHO-
JIOTHYECKHX IMPOU3BOICTB OTPEOOBAIIO HEOOXO-
JIMMOCTH COOCTBEHHOTO TTPOM3BOJICTBA TN B
CCCP u B [Tompmie. 1 oOecriedeHHsI TPOMBIIII-
nenHoct B OpenOypre Ha ocHose ['T13 ObuTO
CO3/1aHO TIPOM3BOJICTBO TEIUS U MEPBOE B MHUPE
XPaHWINIIE B COISHBIX TuTacTax. B aTo Bpems
CYUTANIOCH, UTO TeNUii 1leNieco00pa3Ho U3BIEKaTh
pu ero conep:kanuu B raze He Mmenee 0,05 %.

PaszButne muposoro psiHka CIII' oTkpbLI10
BO3MOYKHOCTH MU3BJICUCHUS TeIUS U3 TIPUPOTHOTO
raza Jlaxxe ¢ HU3KHM coJiepKaHueM. TexXHOIorn-
YyecKas cXeMa TaKoTO MPOU3BOJICTBA HUCITONIB30-
BaJla OCTaTOYHBIE TTOTOKHU Ta3a, KOTOPHIN ocTa-

DKOHOMMKA 1 ynpasneHune
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ercst nociue npousBoactsa CIII, B pesynbrare
KOTOPOTO KOHIIEHTPALHs TeNHs CYIECTBEHHO
Bo3pactana. [To Takoit cxeme, HauuHas ¢ 1995
rojla, pealn30BaHbl MPOEKTH B AIDKHpE U
Karape, onienuBaeTcs nuHus Ha 3aBojie Freeport
LNG B CHIA. TakuMm o6pa3oM, JIF000€ TTPOU3-
BozicTBO CIII" B MUpe MOXET CTaTh MOTEHIINAb-
HBIM TTPOU3BOIUTEIIEM TEIHSL.

PazButHe TexHOIOTHI MEMOpaHHOTO pas3ie-
JICHHSI Ta30B 00ECIIEYHIIO Pa3BUTHE JIOCTATOYHO
OOJIBIIOTO YKCIIa TPOEKTOB MAaJOTOHHAYKHOTO U3-
BieueHus renus B Kanane u CUIA (pucyHok 3).

B Ommxaitmem OymyrieM pa3BUTHE TEXHOIO-
TUH B MPOUBBOJICTBE M PACTIPEEICHUN TEIHS
OyIyT OTpEeNeNsIThCS CIEAYIOIUMH TeHACHITH-
SIMH:

— WHTErpaIys MPOU3BOJICTBA TENHNS C TIPOU3-
BojacTBeHHBIMHU KoMmIuiekcamu CIIT, I'XK u I'TI3;

— TIOBBIIIICHUE dHEPTeTHIECKON 2 (DEeKTHB-
HOCTH ITPOU3BO/ICTBA M KOHTPOJIb 32 YTIIEPOTHBIM
CJIeIOM TIPY TIPOU3BOJICTBE TEIUS;

— pa3BUTHE TEXHOJOTHH OJITOCPOIHOTO
XpaHEHUs Teausl B JKUIKOW M Ta3000pa3HOM
opme;

— POCT KOHKYPEHITUHU TTPOU3BOIAUTENEH 11~
CTEPH JUTsl IEPEBO3KH JKUKOTO TEHNs U CHUKE-
HUE CTOMMOCTH IIHUCTEPH, CHIPKEHHUE CTOMMOCTH
TPaHCTIOPTUPOBKH TEIIHS;

— CcO37laHW€e HOBBIX CPENICTB TPAHCIIOPTH-
POBKH Tenusi: cyaa AJIs MepeBO3KU KUAKOTO Te-
JIUSI — TEJIMEBO3bI U CTIeNNAT3UPOBAHHbIE KOH-
TEWHEPOBO3HI JUTSI IEPEBO3KH KUAKOTO TeIUs B
LIUCTEpHAX-KOHTEHHEpaXx;

— CO3JIaHHe XPaHWJIHII Teus 11 OamaHcu-
POBKH PBIHKA B Pa3IMYHBIX CTPAHAX;

— COBEPIICHCTBOBAHNE TEXHOJIOTHH MeM-
OpaHHOTO pa3zieNeHus, OUUCTKU U CIKIKCHHS
TeIns, IPEXJIe BCETO, AJIS MPON3BOJICTB MAJIOH
MOIITHOCTH;

— Bbiaenenue He-3.

B Poccum 3a cuer pa3BUTHS JOOBIYH rasza B
Bocrounoit Cubupu mpu IMOATOTOBKE Ta3za Ha
AmypckoM I'TI3 1 Ha ra30XUMHUYECKOM MPOEKTE
000 «MHK» noctpoeHsl ABa KpyIHBIX 3aBOJa
TeJIHsL, SIBISOIIIMMCS IPAMEPOM MOZETH 00beIH-
HeHMs1 mpou3BojacTBa renus u ['TI3. Moxaep-
Hu3anus Muaan6aesckoro I'TI3 mo3BosseT mpo-
W3BOJUTH resinii B Tarapctane. ManoTOHHaXKHBIE
TEXHOJIOTHH HE3aBUCUMOTO U3BJICUCHUS TeIIHs U3
MIPUPOHOTO T'a3a OTKPBIBAOT ITyTh HA PHIHOK Te-
JIMIO TIPH TTepepadoTKe HeOOIBIINX 00HEMOB Taza
B Boctounoit Cubupm.

TumoBas Mozeh IpOeKTa MPOU3BOICTBA Te-
JUSl HE TPEIoiaraeT CO3IaHusl 3HAYNTEITbHBIX

2023, T1.21,N25
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( ) Karape (2005) HOAP u3 razos ¢ HU3KUM
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=
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o
g 2022
Q
= MPOEKTHI MAJIOTOHHAKHOTO TIPOU3BOJICTBA
E renus B SIkyrun u Tarapcrane
<
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Q
=
= CO3/IaHHE YACTHBIX
§ XPaHWIIHII TS B
7 CHIA

Hcmounux ungopmayuu: Ixonomuueckas rabopamopus Anexcanopa Knumenmovesa

Source of information: Alexander Klimentiev Economic Laboratory

PPICyHOK 3. MHpOBOG MMPOU3BOACTBO I'SJINS U OCHOBHBIC 3TAallbl pa3BUTUSA MHpOBOﬁ rejueBoi
MMPOMBIIIIJICHHOCTH

Figure 3. Global helium production and major stages of global helium industry development
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3armacoB. O0ecrnieueHne MmoTpeOHOCTeH MoKyIa-
TeNel OCyIIECTBISIETCS] ¢ MHOXKECTBA 3aBOJIOB,
PacCIIOKeHHBIX B Pa3JIYHBIX cTpaHax. B moma-
BIISIFOIIIEM YHCIIE CIy4aeB MOJENb BKIFOUAET B
ce0st 3aBOJT TT0 MTPOU3BOACTBY TeIHs, TPAHCIIOP-
THPOBKY Ta3000pa3HOTO TeHs B TPYOUAThIX TI0-
JYTIPHUIIETIaX, B KOTOPBIX TEIHIA IIEPEBO3UTCS IO
JTaBJICHHEeM, WA B JKUJKOM BHJIE B IIHCTEPHAX-
KOHTeHHepax (PUCYHOK 4).

[Ipu mocTaBkax requst akTHBHO IPUMEHSIETCS
MOPCKOH TPaHCHOPT € MOrPY3KOM IIUCTEPH-KOH-
TeiHEpOB Ha KOHBEHI[MOHAJIbHbIE KOHTEHHEPO-
BO3EI. B cTpaHe moKymaTens UCTEPHBI BBITPY-
KAFOTCS, U TAK)KE aBTOMOOMIIBHBIM TPAHCTIOPTOM
TeITUH MOCTABIIICTCS MMOTpeduTeNo. B 3aBHcHMo-
CTH OT TTIOTPEOHOCTH KOHEYHOTO TTOKYTIaTeNs Te-
T MOXKET ITOCTABIIATHCS B JKUIKOM BHE B CO-
cynax Jlproapa nnu B razoo0paszHoil ¢popme B
OayuToHaxX WK TPYyOYaTHIX MOTYTIPHUIIETIax.

KpymHbie moTpebureny mpnoOpeTaroT remuit
HEeTIOCPE/ICTBEHHO B ITUCTEepPHAX-KOHTEHHEepax
tunopazmepa 20 (TEU) wmm 40 (FEU) dyros.
Hcromenne xpanmnuima renus B Kiuddcatime
(CILIA) v TTOBBIIIEHHE POJTH HE3aBUCUMBIX TIPO-
W3BOJINTEIEH TeNTns TPUBOANUT K U3MEHEHHIO MO-
JieNiel pacripesiesieHus Teusl.

VYxe ceromHs MOHSATHO, YTO CTPAaTETHYeCKOe
XPpaHWIHIIE TeNNs HOCUT BXHBIH HHPPACTPYK-
TYpPHBIN XapaKTep U MO3BOJISET aKKYMYJIHPOBATh
M3JIUIIKY WUTH, HA00OpOT, TP HEOOXOTMMOCTH
MTOKPBIBATh MIUKH CIIPOCA WIIH CO3/1aBaTh H30BITOK

e
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PETROLEUM ENGINEERING

TIpeIIOKeHUS B 00ph0e 32 HOBBIC PHIHKH COBITA.
[TosTOMy B MHpe peanusyeTcsi HECKOIBKO MPo-
€KTOB CO3/IaHus XpaHWIUII renusi. Hampumep, B
2021 rony B CIIIA B cTpOil BBEIEHO YaCTHOE
XPaHWIAIIE Ters OONBIION BMECTHMOCTH, FIME-
IOIIETO CTPATErnYeCKUil XapaKTep, peaan3yoTcs
MTPOEKTHI CTPOUTEIHCTBA YACTHBIX XPAHHITUII B
COJISTHBIX CIIOSIX JIJISl HAKOTUICHUS TeIIHSI M IOKPBI-
tus nukoB crpoca B CIIIA, t.e. qs pemieHus
JIOKAITbHBIX 3a/1a4.

JI1st COBpeMEHHOTO CTPaTernYeCcKOro XpaHu-
JUINA Tequst OyayT IPeabIBIsATHCS 0COOBIE Tpe-
OoBaHM, KOTOPBIE JODKHBI 00ECTIEUNTh:

— MHUHHMH3AIHIO TTOTEPH;

— BO3MO)KHOCTh H3MEHEHHS MacITada;

— IIOCTOBEPHOCTh 00 00BEeMe XpaHWMOTO
MPOTYKTa;

— JIOCTOBEPHOCTH O Ka4eCTBE XPAaHUMOTO
MPOTYKTa;

— BO3MOXKHOCTH OTIEPATHBHON MOCTaBKHU
MPOIYKTA ITOKYTIATEINO.

B Poccuiickoii denepanun co3gaHue XpaHu-
JIUIIA TIPETYCMOTPEHO TOKYMEHTaMH CTPaTeTH-
YEeCKOTO IJTAHUPOBAHUS, & MECTO PACTIOIOKEHHS
XPaHUIIUIIIA TeNUS JOJKHO OBITh BRIOPAHO C y4e-
TOM MaKCHMaJbHOTO TIPHONIKEHHUS K IIEHTpaM
noObpun W u3BIedeHus renus. [loreHmman
Boctounoit Cubupu u 0co0eHHOCTH Teorpadu-
YECKOTO PACIIONIOKEHHSI MECTOPOXKIEHUH, Oora-
TBHIX TelTueM, TpeOyeT He TOIBKO CTPOUTEIHCTBO
XPaHWUJININA, HO U pa3paboTKy HOBBIX TEXHOJIO-

A ol

Hanue

NpownssoacTsO
LHe LHe

TpaHcnopTMposKa

MpoussoacTteo He TpaHcnopTuposKa LHe

PucyHnok 4. Tunoas cxema peanu3aliy I'eJIMeBOro mpoeKTa

Figure 4. Typical Helium Project Flow Chart

Hcemounux ungopmayuu: Ixonomuueckas rabopamopus Anexcanopa Knumenmoesa

Source of information: Alexander Klimentiev Economic Laboratory
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BBIJICIICHBI ITyHKTUPHBIMU (DUTYPaMH)

Figure 5. Modern and perspective model of helium distribution (elements of the perspective model are

highlighted in dotted figures)

Hcmounux ungpopmayuu: Sxonomuueckas nabopamopusi Anexcanopa Knumenmoesa

Source of information: Alexander Klimentiev Economic Laboratory

TUH U JIOTUCTUYECKUX PELIEHUI, KOTOPhIE MOTYT
BKJIIOYATh B ce0s ra30BO3bI TeJHsl, KOHTEHHEPO-
BO3bI TeJHs, CIIOCOOHBIE MEPEBO3UTH OOJIBIIHE
00BeMBI €3 TTOTepH MPOIYKTa. ITO oOecIeunBa-
€Tcsl IOBTOPHOM KOHJEHCALMEeN HCapUBIIErOCs
renus (pucyHok 5). [lpu mepeBo3ke Ha OobIITe
paccTosHUS TaKOH MOAXO/ HE TOJIBKO TEXHOJIOTH-
YEeCKH pean3yeM, HO M SKOHOMHUYECKHU dPPEeKTH-
BEH.

Poccuiickue npoeKkThl NPOU3BOACTBA reJINsA

B Tabnuue 2 orpaskeHbl MPOEKTHI IPOU3BOI-
ctBa requs B Pocculickoil @enepannu. B HacTto-
siee BpeMsa B Poccun (OpenOyprekas o61acTp)
JIEHCTBYET OJH 3aBOJ MPOM3BOICTBA TEHS, KO-
Toperit yrpasmsiercss OO0 «l azmpom-g006rda
Opendypr» (ITAO «I"a3mpom»), MpupOIHBIN Ta3
noctymaet ¢ OpeHOyprcKoro HehTera30KOHICH-
carHoro mectopoxaenus: (HI'KM), kotopoe co-
JIEP>KUT Teliuii B OYeHb Majol KOHIIEHTpaluu
0,05 %. B mpon3BOICTBEHHBII KOMIUIEKC BXOIUT
TeJTMeBOE XPAHWIUIIE B COJSTHBIX MJIACTaXx.

B mocnennue Toas! 1Ba MPOM3BOICTBA TEIHS
Ob1TM MOocTpoeHbl B Bocrounoit Cubupu, HO B
CBSI3M C KOMIUIEKCOM TIpoOJeM OHHU IOKa He
BBIIIUIM Ha MIPOMBIIIJICHHBIA YPOBEHb TIPOU3BO/I-
CTBa.

Awmypcxkuit ['TI3 nomkeH ObLT CTaTh KpyMHEH-
MM TTPOM3BOICTBOM Tenusi B MUpe. B kauecTe
CBIPBS UCTIOIB3YETCS TPYOOIPOBOIHBIN Ta3 U3
MarucTpaibHoro razonposozaa «Cuna Cuoupmy.
C 1enbio o0ecreueHus TpeOyeMoro coepiKaHus
renust Ha YassHauHckoM 1 KOBBIKTHHCKOM MecTO-
POXIECHUAX TIPETYCMATPUBAIOTCS MEPHI IO CHU-
YKEHHUIO €T0 KOHLIEHTPAIH Mepe TOCTaBKOU B
razornpoBos. [Ipon3BoACTBEHHBIN KOMILJIEKC B

2023, 1.21,N25

AMypckoii o0macTu TOJKEH BKIIIOYaTh B ce0s
TPH JIMHUHA MOIIHOCTHIO 20 MIH HM® KaKmas.
TexHONOTHYEeCKHE PENICHUs] 1 OCHOBHOE 000pY-
JIOBaHWE TIOCTAaBJIsIa HeMenkas komnanus Linde.
[lepBeIif Tenuii OBIT MOYyYEH BO BTOPOM TOTY-
ronuu 2021 rozma, HO yxe B OKTSIOpe Ha 3aBojie
MIPOU30IILIA aBAPHS Ha NIEPBOM JTMHAN TPOU3BOJI-
cTBa Tenus, a B Hadase ssaBaps 2022 roga — Ta-
Kasl )K€ aBapusl Ha BTOpOM JinHUU. B pesynbrare
JIO CHX TTOp TIPOM3BOJICTBO Ha 3aBOZIE HE BOCCTa-
HOBJICHO.

[Ipon3BoanTENbHOCT AMYPCKOTO TIPOEKTA B
60 MTH M® TeJHs OTIPeNeNsIach, NCXOIs U3 KOH-
LENINH OTYYeHHs PHIHOYHON HUIIH, 00pa3yro-
mieics 3a CYeT COKpAaIIeHHs TOCTABOK TeHs U3
xpanmnuima Kmuddcaiin 8 CILIA. IIpu 3Tom koH-
LHEeHTpamus Teaus B rade YasHIWHCKOTO H
KOBBIKTMHCKOTO MECTOPOKJIEHUN MO3BOJISIET
MIPOU3BOJUTH TeNnsl, KaK MUHUMYM, B JIBa pa3a
Oospire. B pe3ynbrare HeTOOIIEHKH HUIIH 1 BBI-
OpaHHOI TACCHBHOM CTpaTEeTnn, OCHOBAHHOW Ha
(bM3MIeCcKoi OIleHKEe Pa3HUIIBI CIIpOca U Mpe-
JIOKCHUSI, TTOSIBUIIACH BO3MOKHOCTE st « MTHK)
peann3oBaTh COOCTBEHHBIN TeIHEBHIN MPOEKT, a
aMEpPUKAaHCKUM KOMIAHUSM YBEIUYUTH MPOU3-
BOJICTBO.

I'enuesbiii 3aBo komnanuu «MHK» pa3zme-
meH Ha SIpakKTHHCKOM MECTOPOXKIEHUH.
[TocTaBumKoM 000PYIOBaHUS BBICTYIIHJIA aMe-
pukanckas komnanus Cryo Technologies.
MomHoCTh MPOU3BOACTBA orpeaeneHa B 10 MiH
JUTPOB JKUAKOTO Tenusi. Hagano mpousBoacTea
TUTAHUPOBAJIOCH HA MepByIo monosuny 2022 rosa,
OJTHAKO M3-32 MOJUTHYECKON CUTyaIluH, aMmepu-
KaHCKasi KOMIIaHUS OTKa3aJach 3aBEpIIaTh MPo-
ekT. B Teuenue roga «MMHK» 3amyckama oO0beKkT

DKOHOMUVKa U ynpaBneHue
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Tabuamua 2. [Ipoextsl npoussoacTsa resnus B Poccuiickoit denepanun

Table 2. Helium production projects, Russian Federation

ITocTpoennsie

B cragun peanuszanuu

JeticTBytomue
ITokasaresnsb Wpkyrckas Pecrry6muka Caxa | PecriyOmnuka
IIPOCKTBI Amypckast 061acTb
o0nactb (SxyTus) Tarapcran
000 «1; ITAO «Tarne
«HpxyTrckas AO «AJIPOCA- «Taru (Imv,»
Jlo6brva ITAO «Tasnpom» | Hedtsinas komna- | [TAO «[a3npom» Tasy MuHHHOaeBCKUI
HUSD» I'TI3
Openbyprckoe
YasHauHCKOE U CpenHeboTy- N
HedTera3okoH- SIpakTHUHCKOE cOOpHBIH a3 Ha
CeIpbeBast 06aza KoBsIkTHHCKOE 0OHHCKOE MECTO-
JIEHCAaTHOE MECTO- | MECTOPOXKJIEHUE I'13
MECTOPOXKICHUS poxaeHHe
poKeHNe
Cpennee conep-
per P | < 0,05 0,226 710 0,12 0,35 —0,5 ~ 0,06
sKaHue renus, %
IIponsBoncTBo . N Ha MECTOPOXK/Ie- Ha MECTOPOXKACHUI
p A OpeHnOyprekuii I'enneBslii 3aBof B poXaC: PO
raz000pa3zHoro HHU JUTsl 00paTHOW | BIajesier] 3aBoja
I'TI3 Yerp-KyTe L
renus 3aKa4KH B IUIACT rpynmna «l'enuit 24»
500 — mepBas oye-
O6bem npous- > 149, B 4. B e/1b ’
PO | e rasa 8 200 60 000 P 504
BOJICTBA, THIC. M 3975 2 800 — Bropas
odepenb
Texnono- Cryo
ruueckue peme- | «[enmiiMarn Technologies Linde (I'epmanust) | H/g H/I
HUS (C1IA)
BBox B 2021 romy
IIBITHAS OKCILTya- | IT HKBUJIALUH
Tox BBOZIA OIBITHAA SKCIVTYA- | HOCIC AMKBUAALIH | 5055 4 B 2024 roma
Tanus man 2023 TIOCJIEJICTBUM aBa-
puu B 2023 romy
IIpousBoacts eHOypreKuit B COCTaBe IIPOCK- .
POH3BOAICTEO Operdyp . ° Po Awmypckuii ['TI3 B COCTaBE MPOEKTa
JKUJIKOTO TeTHsl | TeMEBBIN 3aBOJ Ta
600 — nepBas oue-
O6beM mpous- enb
P 1425 10 000 72 840 peat
BOJICTBA, THIC JI 3 400 — BTOpas
odepenn
000 000 «I"a3npom
Tpancnop-
ayTCOPCHHT «[a3npomueTh- | razsHeprocerh B COCTaBE NPOEKTa
THPOBKA TeIHs .
cHaO)KeHHE) TeIIHiD»
IIepeBanka IenueBsrii xab BO
HET HET HET
renus BuaguBocroke

Hcmounux ungopmayuu: Ixonomuueckas rabopamopus Anexcanopa Knumenmvesa

Source of information: Alexander Klimentiev Economic Laboratory

COOCTBEHHBIMU cHJIaMU. B pe3ymnbrare TOIhKO B
ntoHe 2023 roja KOMITaHus OQUIIHATBHO 3asBUIIA
0 Hadaje paboTy 3aBojla B PEXKHME OIBITHOTO
MPUMCHCHUSI.

B unBectrnmonnom noprdene « MHK» naxo-
JIUTCS €IIIe OJTUH 3aBOJI MPOU3BOJCTBA TEIIHs HA
MapxoBckoM MecTopokaennu. Ho ero peanmza-
1Usl B OJIMDKAMIIINE TO/IbI MaJIOBEPOSTHA T10 TIPH-
yuHe aBapuu Ha YKIII' MecTopoxnenus, npou-
somreiieit B aexkaope 2022 roga [5] u orcyr-
CTBUSI BO3MOXXHOCTH IOCTaBKH 3apyO0eKHOTO
obopymnoBanusi. [IpobGrembl, KOTOpBIE BO3HUKIIN
MIpU Pa3BUTUU TEIUEBON MPOMBIIUICHHOCTH B
Poccun, B mepByro odepenb, CBsI3aHbI C BBEIIC-
HUEM CAHKIUH Ha BBICOKOTEXHOJIOTMYHOE 000-

DKOHOMMKA 1 ynpasneHune

pyIOBaHUE, BKJIIOUasi CEPBHCHOE 00CITyKIBaHHUE
Y TIPOYHE YCIYTH.

W3MeHHuTh cUTyaIuio MOKET TOJIBKO OITopa Ha
OTEYECTBEHHBIE TEXHOJOTUU U 000PYIOBAHHUS
JUISL BBIIETIEHUS, OYMCTKH U COKUKEHUS TeIusl.
IIpu 3TOM ypOBEHb TEXHOIOTMYECKON FOTOBHO-
CTH IIpOU3BOJUTENICH 000pynOBaHUs, IPOU3BO-
nuMoro B Poccun, B rienom nosBonsieT obecre-
YHUTh MPOEKTHl KPUTHUECKUM U KIFOYEBBIM 000-
pynoBaHHeM (pPUCYHOK ©0).

Hamnpumep, komnanusa AO «Ienuiimann) siB-
JIIeTCSI He TOJIBKO He3aBUCHMBIM Pa3padoTYnKOM
TEXHOJIOTUH O’KMKEHHUS TN, HO U TPOU3BOAUT
TypOoaeTaHaephl, TPAaHCIIOPTHBIC IUCTEPHBI IS
xuakoro reiuss. OcBoenne YasHIMHCKOTO U

2023, T1.21,N25
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VYpoBeHb TOTOBHOCTH TEXHOIOTUI: | — (pyHIaMEHTAIBHBIC UCCIICAOBAHMUS; 2 — MPHUKIATHBIC HCCICIOBAHUS; 3
— HaJIMYUE 3KCIICPUMEHTAILHOTO IMTOATBEPKICHUS pab0TOCIIOCOOHOCTH KOHIEHINU; 4 — anpoOaIysi MaKeTOB
1 TIPOTOTUTIOB KOMITOHEHTOB/TIPOIIECCOB; 5 — ampoOaIiisi OCHOBHBIX KOMIIOHCHTOB B pEabHBIX YCIOBUAX; 6 —
TECTHUPOBAHNE MOJICIH HJIH IPOTOTHITA B PEATbHBIX YCIOBHSIX; 7 — MEMOHCTpAIHS OIBITHOTO 0Opa3iia Wil
MIPOTOTHIIA B YCIOBUAX IKCIUTyaTallH; § — OKOHYAaHUE pa3paOOTKH, UCTIBITAHNE TTIOMHO(PYHKIIHOHATEHON
CHCTEMBI B YCIIOBHSIX DKCILIyaTanuu; 9 — (QYHKIHOHUPOBAHHE MOATBEPIKICHO, TEXHOJIOTHSI TOTOBA JJIST KOM-
MEpUECKOT0 BHEJIPESHMSI.

Hcmounux ungopmayuu: Ixonomuueckas aabopamopus Anexcanopa Knumenmoesa

Technology readiness level: 1 — basic research; 2 — applied studies; 3 — availability of experimental proof of
operability of the concept; 4 — testing of layouts and prototypes of components/processes; 5 — testing of the
main components in real conditions; 6 — testing of a model or prototype in real conditions; 7 — demonstration
of a prototype or prototype under operating conditions; 8 — completion of development, testing of a fully
functional system under operating conditions; 9 — operation is confirmed, the technology

is ready for commercial implementation.

Source of information: Alexander Klimentiev Economic Laboratory

PucyHok 6. YpoBeHb TEXHOIOTHUECKON TOTOBHOCTH 000PYIOBAaHUS IS TPOMU3BOJCTBA TEIIHS, TPOU3BOIMOTO
POCCUMCKUMHU KOMITaHUSIMU

Figure 6. Level of technological readiness of helium production equipment manufactured by Russian
companies

KOBBIKTHHCKOTO MECTOPOXKACHUS MO3BOJIUIO — yCTaHOBKa u3BJecueHus renus Ha Cpeane-
KOMMaHUH «I pacucy mosyduTb IPOMBILIIICHHBIC 00TYyOOMHCKOM MeECTOpOXJeHuHU, PecrryOnuka
TEXHOJIOTUU U JIOCTATOYHO OOJIBIION OIIBIT MPO- Caxa (SxyTus).
M3BOJICTBA MEMOpaH JUIs BBIICIICHUS TS, [IpoexT mpousBojcTBa renus B PecnyOnuke
Kax yxe yka3pIBajgoCh BBIIIE€, MUPOBBIC IO- Tarapcran peanusyeTcsi B HOPSIKE PEKOHCTPYK-
TPeOHOCTH TeJIHS PACTYT, B CBSI3U C THM SKCIIOPT MU KPHOTCHHOW YCTaHOBKH 10 IITyOOKOM Tiepe-
POCCHUICKOTO TeNusl HE HaXOAUTCS MO CaHKIIU- paboTke cyxoro OTOCH3MHEHHOTO ras3a Ha
saMu eBpornerickux ctpad 1 CLIA. B To xe Bpems Munnubaesckom ['T13. B xone Monepauzanuu
B KoHIe Masi 2022 Poccust BBena orpaHUYCHUS Ha MIPOU3BOJIUTEIBHOCTh YCTAHOBKHU 10 CYXOMY OT-
AKCIIOPT MHEPTHBIX T'a30B, HEOOXOIUMBIX IS OCH3MHEHHOMY Ta3y yBeJIUYHUTCS C 54 110 64 ThIC.
MIPOU3BOACTBA MOIYIIPOBOIHUKOB, IJIS 3aI1aTHBIX M>3/gac, a Takxke OylleT MOCTpOoeH OJIOK BbIJEIIe-
ctpaH [6]. Ha skcriopt renus He ObUIH pacIpo- HUS Ta3000pa3HOTO Teliusl MapKu «A» B 00beMe
CTpaHEHbI OTPAHUYCHHUS, OJJHAKO B HECTAOMIIb- 504 TeIC. HM?/TOJ, U HaYHETCS MPOU3BOJICTBO
HOH MOJIUTUYECKOH 0OCTaHOBKE TaKWUE OrpaHu- CKMKCHHOTO IPUPOJTHOTO ra3a 0 B KOJIUYECTBE
YSHHSI MOTYT OBITh BBE/ICHBI. 10,3 TeIC. TOHH B rof [7]. YBenuueHue mpous-
B Poccuu nBa ManioTOHHAKHBIX POEKTA IIPO- BOJICTBEHHOM MOIIIHOCTHU CBSI3aHO C POCTOM JI0-
W3BOJICTBA I'eJIMsl HAXOASITCS B CTaUU peau3a- Obrum momyTHOrO HedTssHOoro rasza. [Ipu stom
112078 OXKUJIaeMbIil 00bEM POU3BOJICTBA I'eIIUSI CBUJIC-
— TPOU3BOJICTBO Treus Ha MUHHIOAaEeBCKOM TEJIBCTBYET O IOCTATOYHO BHICOKOM €TI0 COACpKa-
I'TI3, PecriyOnuka Tarapcras; Huu 6omnee 0,06 %. [IpousBojcTBeHHAs MOJICTH
2023, T1.21,Ne5 DKOHOMWUKa U ynpaBreHne
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BBIJICTICHHS TN B €IMHOM Ta3orepepadarhiBa-
FOIIIeM KOMILJIEKCE MOYKET 00ECIIeUNTh HU3KYIO
cebecTOMMOCTh TIPOU3BO/ICTBA.

YcraHoBKa U3BIIEUEHUS renus B SIKyTUH CTPO-
utcs rpynnoil komnanuii «l'enuit 24». Kommieke
OyZeT pacrionoxeH Ha TeppuTOpHH MUPHHHCKOTO
pationa Pecniybnuku Caxa (SxyTus). Mcrou-
HUKOM CBIPbS BBICTYITUT Ta3, 100bIBaeMbIii AO
«AJIPOCA-T"a3» na Cpenneb60Ty0oOMHCKOM He-
(rerazokoHeHCAaTHOM MecTopokaeHun. C yde-
TOM OXKHIa€MOTO 3HAYNUTEIILHOTO POCTa TOOBIYN
ra3a mpoekT Oy/eT peaju30BaH B ABE OUEPEIIH.
3anyck nepBoi ouepeau, UCIOJb3YIOIENH TEKY-
e T0O0BIYHBIE MOITHOCTH, 3alUTAaHHPOBaH Ha
2025 ron, a BBIXOJ HAa MPOEKTHYIO MPOU3BOIU-
TEIBHOCTh C TIepepabOTKON TOMONHUTENHHBIX
06BremoB B 2028 roxy.

Jl1s IKyTCKOTO TIPOEKTa OOIBIIUM BBI30BOM
SIBIISIETCSI CJTa0opa3BUTasl TPAHCIIOPTHAS HH(Pa-
CTPYKTypa, KOTopasi oTpedyeT BEICOKOTO YPOBHS
obecriedeHns1 0€30MaCHOCTH U HAJEKHOCTH TIO-
CTaBKH Tenusi B pailoHsl moTpednenus. Crenyer
OTMETHTb, YTO IS TPOeKTa B SIKyTHH B KauecTBe
CBIPBS UCTIONB3YETCS IPUPOTHBIN a3 ¢ HANOOIb-
VM COJIEpYKaHUEM TeJIHs 110 CPAaBHEHHIO C JIPY-
rumu npoekramu B Poccuiickoit deneparuu.

Bonpmmie 3amacel 1 pecypchl yIIIeBoIOpOI0B
B COYETaHWH C TEPPUTOPHATLHON YAaIEHHOCTHIO
MecTopoxiennit Bocrounoit Cubupu tpedyroT
CYIIIECTBEHHBIX MHBECTHUIINN JIJISI UX OCBOCHUS U

PETROLEUM ENGINEERING

BOBIIEUEHHS B dKCILTyaraiuro. [[pu ocBoeHnn He-
OOJBIINX U CPEIHUX MECTOPOKACHUA TIPUPOI-
HOTO Ta3a W3BJICYEHUE TeIUs MOXKET CTaTh JI0-
TTOJTHUTEIFHBIM OM3HECOM U BBIBECTH ITPOTYK-
nuo nepepabOTKM Tasza 3a TpeaeNbl
HaITMOHAJIBHBIX PHIHKOB cOBITa. B 3TOH CBs3M
BO3MOYKHO OXKH/IaTh TIOSIBJIEHNE HOBBIX TIPOEKTOB
MTPOM3BOCTBA TEJIH HE3aBUCHMBIX He(Teraso-
BBIX KoMITaHu# B MpkyTckoit obmactu u SAxyTnu.

B Boctounoit Cubupu pacmoioKeHbI MeCTO-
POXIIeHHs Ta3a, KOTOPBIE MO3BOJISIIOT CO37aTh
LIEHTP TPOU3BOJICTBA TEINSI MUPOBOTO YPOBHS
(Tabmuma 3). Oomuit 00beM Teusi, T0OBIBAaeMOTO
B Boctounoit Cubupwu, mo uroram 2021 roma mpe-
Beicusl 20 MJIH HM® W MOXET IOCTHUraTh
50 mutH HM? B Tox (6€3 ydeTa MOOBIYM TeiHs
ITAO «T"a3mpom»).

JlarHBIE 00BEMBI 3HAUUTEIHHBI 1T MUPOBOTO
pBIHKA. MOYKHO OTIPENIENUTH JBE TIOTCHITHATEHBIE
CTpaTeruy pa3BUTHUS TEINEBON MMPOMBIIIIIEHHO-
ctu Poccuu:

— PEBOJIOIMOHED PHIHKA, B KOTOPOU Iere-
BOI PBIHOK OTIPENeNsIeTCS PACTIONOKEHHEM POC-
CHHCKHX MMPOEKTOB Ha KPUBOH ce0ECTONMOCTH, a
PBIHOYHAS HUIIIA OTIPE/IETISIETCS C YyIETOM BhITEC-
HEHHUS C phIHKA HEI(PPEKTUBHBIX MTPOU3BOIUTE-
JIei;

— XpaHUTENb PhIHKA — CTpaTerws, MpH KO-
TOPOU aMOMITUH POCCHHCKHUX MPOU3BOIUTEIICH
OTIPEAENSAIOTCS Pa3HUIEH MEXIy CIPOCOM H

Tabauua 3. 3amackl Teaus OCHOBHBIX MecTOpokaeHui Poccun [8—9]

Table 3. Helium reserves of the main fields of Russia [8—9]

M 3amnacse! renust ABC1, | Jlong MecTopoxaeHus, ConepxaHue reius B
CCTOPOXKJICHHE, CTO TUIT MULH M o, HIPHPOIHOM rase, %
Cubupckuit DO
IMTatirunckoe HI'K 52,9 0,4 0,52-0,65
Cobunckoe HI'K 910,2 6,8 0,56-0,58
Mapxosckoe HI'K 54 0,4 0,3
Spaxtuackoe HI'K 92 0,7 0,226
Hymucemuackoe HI'K 192,9 1,3 0,26
Koerixtuackoe I'K 3854,6 33,5 0,26
YukaHckoe 42 H/1 0,22
BepxneuoHckoe 27 H/1 0,16
IOpy6ueno-Toxomckoe 971,6 H/I 0,18
Kyromb6uHCKOE 264 H/I 0,17
HanbueBoctounbii @O
Tanakanckoe HI'K 135,2 0,9 0,24-0,399
Bepxuesmmouanckoe HI' 172 1,2 0,12-0,17
Tac-lOpsixckoe HI'K 528.,4 3,5 0,38-0,39
Cpemneboryodunckoe HI'K 683,2 5 0,19-0,67
Yasiuauackoe HI'K 7091,2 36 0,43
Bepxuenenemyiickoe H/I H/I 0,15
DKOHOMMKA U yNpaBneHune 2023, T1.21,N25
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MPEUIOKEHUEM C BO3MOYKHOCTBIO arpeCCHBHBIX
MOCTABOK TeJHsI Ha PBIHOK B Cy4ae Takoi He-
00XOINMOCTH.

l'ocynapcTBeHHasi MOJMTHKA PA3BUTHS

reJiieBOil MPOMBINITIEHHOCTH

Poccwiickas deneparus odnanaeT KpyHei-
IIFIMH 3arlacaM¥ TeJisl Cpelu cTpaH Mupa. B te-
YeHWe JJINTEIEHOTO BPEMEHH JaHHBIE 3aIachl
HOCHIIH 3aKPBITHIA XapaKTep, 4TO ObLIO CBA3aHO
C HEPa3BUTOCTHIO HH(PPACTPYKTYPHI 1 CO CTAHOB-
JIeHueM JOOBIYH He(TH M Ta3a B BOCTOUHBIX pe-
THOHAX CTPaHBI.

OpHako mo Mepe pa3Butusi BocTtouHoit
Cubupn He(TIHBIC U Ta30BBIC MECTOPOXKICHUS
OBLITM pacTpe/ieieHbl Cpear HeAPOIOoIb30BaTe-
TIel, 1 HadaJcs 3Tar MaclITaOHOW T0ObIYHN yrIiie-
BOJIOPOJIOB, a, CIIEIOBATENHHO, U relis. B Hauame
2000-x romoB B JMLEH3UOHHBIE COINIALIECHUS
OBUTH BKIIFOYEHBI 00s3aTeIbHBIE YCIOBHS T10 H3-
BIICUCHHIO Tenmsl n3 gooseaemoro ITHI™ n pu-
POIHOTO Ta3a, KOTOphIe C TeUeHNEM BpeMeHH 0e3
JIUIITHETO TITyMa OBITH UCKITIOYEHEI. B pe3ynbrare
Oomnee 15 ner BeneTcs nooObva renus B Bocrounoit
Cubupu B 00beMax, COCTABISAIONINX TSCATKH
MIPOIIEHTOB OT MHUPOBOTO PHIHKA, HO STOT TeNNi
HE M3BIIEKACeTCS W TepseTcs Ha ¢akenax, Mpu
MPOU3BOICTBE TEIJIOBOM U AJIEKTPUUECKOUN IHEP-
rur. OTOeNbHBIM 00beMaM TelHs «ITOBE3I0», U
KaKasi-TO 4aCTh MOXKET BEpHYTHCS B Hezpa MpHu
CalKJIMHTE IOy THOTO HE(TIHOTO raza.

C nenbro ynopsiioyuBaHus roCy1apCTBEHHOU
MTOJIMTUKHA B OOJIACTH TeNUs MPEANPUHAMAIIICH
MIOTIBITKY TIPUHSATHS OTJEIBHOTO (heaepatbHOTo
3aKOHA, O KOTOPBIX TaKXKe 3a0bLIH, KaK TOJIBKO
[TAO «I"azmpom» noayuus JuueH3uu Ha Yass-
JIMHCKO€ MECTOPOXKeHHnEe Ha ocHoBaHUU D3 «O
razocHaOxeHun B Poccuiickoit Denepannm» U
niepeodopMu utieH3u0 Ha KOBBIKTHHCKOE Me-
cropoxnenue npu 6ankporctee AO «Pycua me-
TPOJIEYM».

Jlo 2020 roma B 4yacTu pa3BUTHUS T'eIMEBOU
MIPOMBIIIIIICHHOCTH HE OBLITO TaXke OOIIIX OPHCH-
THPOB B TOCY/IaPCTBEHHOM MOJIUTHKE.

«2HepreTudeckas crparerusi Poccuiickoit
Oenepannn Ha niepuox 1o 2035 roma» (Ctpa-
Terusi) OblTa yTBepkAeHa PacmopsokeHnem
IIpaButenbcTBa Poccuiickoit ®enepanuu ot 9
uroHs 2020 r. Ne 1523-p. Ona crana nepBbiM J10-
KyMEHTOM (heiepaibHOTO TIPaBUTEIBCTBA, B KO-
TOpPOM OBLITM 0003HAYEHBI KOHTYPHI Pa3BHTHS
reJIMeBoy mpoMbliieHHocTH Poccuu.

B Crpareruu B cocTaB 1ieseit u 3aj1a4, KOTo-
pBIe HEOOXOAMMO JTOCTUYh U PEIINTh B TIEPUOIT

2023, 1.21,N25
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1o 2023 roma, BKIKOYEHBI OOBEKTHI IeJIMEBOM
MIPOMBIIIUIEHHOCTH: «...B céa3u ¢ Hayaiom pas-
PaboOmKU 2enuUtico0epAICAuUX MeCmopoICOeHUll
Bocmounoii Cubupu u /laneneco Bocmoxa naa-
HUPYemcs pazgumue 2eiuedbix npou3eoocms,
BKIIOUAS 8600 8 IKCNIYaAmayuro 2azonepepada-
mulearoue2o 3a600a 8 Amypckoii obnacmu, pas-
sumue uUHppacmpykmypovl 01 MpaHCROpmMu-
PO8KU dcuokozo 2enus Ha lanbHem Bocmoke,
coz0anue cucmemvl 00120CPOUHO20 XPAHEHUS
2enus U e20 NOCMABOK HA MUPOBOLL PHIHOK ... »

Co3znanue cTpaTernyeckoro XpaHWIHIIA Te-
TSt BKITIOUeHO B «[ eHepanbHyto cXeMy pa3BUTHS
ra3zoBo mpombinieHHOCcTH A0 2035 romax»
(cxema), yrBepxkaennyto 13 mas 2021 roga Ha
3acemannu [Ipasutenscra (2021 rog, Ne 13).

B Cxeme ormeuaercst, uro B BocTtouHoi
Cubupu u Ha [lambHeM BocToke cocpemoroueHa
OorpIiasi 4acTh pa3BeAaHHBIX 3alacOB TEIHs
Poccwuiickoit @enepanym, 4To CO3MaET HEOOXOIH-
MOCTh OJTHOBPEMEHHO C OCBOCHHEM MECTOPOK-
JIGHU# co37aBaTh raszornepepadarpIBaroniue U
Ta30XMMUYECKHE MOIITHOCTH. YIaJIeHHOCTh Me-
CTOPOXKJIEHUH OT moTpeduTenei Tpedyer co3ma-
HUE Ta30TPAaHCIIOPTHOW CHCTEMBI OOJIBIITON TTPO-
TSOHKEHHOCTH C COOTBETCTBYIOIIEH MHPPACTPYK-
TypOM, BKITFOYast TIOA3EMHbBIE XPaHIIIUIIA Ta3a U
TeIus.

Pacnopsikenuem [IpaBurensctBa Poccuiickoit
®epepaunu ot 30 aBrycra 2022 roga Ne 2473-p
«O0 yTBepKIeHNN TIEPEUHsS] OCHOBHBIX BUIOB
CTPaTernueckoro MUHEPAIHHOTO ChIPhs» TeNUi
BKITIOUEH B ITEPEYCHb CTPATETUIECKIX BUIOB MH-
HEpaJILHOTO Chipbsi Poccuiickoit denepanuu
[10].

OcBoeHrEe YHUKQJIBHBIX IO 3aImacamMm MecTo-
poxaenuii — Yasuauackoro HI'KM u Kobik-
tuHCcKoro ['KM, TpedyeT npuMeHeHus crennab-
HBIX TEXHOJIOTHI TAKUX, KAK IPOMBICIOBOM MOJ-
TOTOBKH TEIUHCOAEPIKAIINX YTIEBOIOPOTHBIX
ra3oB, a TaKKe TPAHCTIOPTA M XPaHEHUS Teine-
BOTO KOHIIEHTpATa.

Co3nmanne CUCTEMBI TOITOCPOYHOTO XpaHe-
Hus renus B CxeMe ompeenseTcs, KaK IaBHas
npobieMa TenneBOW NPOMBINIIEHHOCTH.
XpaHWIIHIIE TeNns TPeAHa3HAueHO [T HaKOTLIe-
HUS TeNWs 10 MPUYWHE TOTO, YTO MOTEHIHAT
MTPOM3BOJICTBA TOBAPHOTO TENUA B OTJEIbHBIE
TO/IBI MOXKET TPEBBIIIATH BO3MOKHOCTH COBITA.

HeobxomumMo OTMETHTB, UTO HA TEPPUTOPUHI
Boctounoit Cubupu 04eHb CypOBBIE KIIMMaTH4e-
CKHE YCIIOBUS, KOTOPBIE MOTYT OCIIOXKHSTh BBI-
JIeJIeHUe Telust Ha MecTopokaeHnsx. Cirabo paz-
BHTasl TPAHCIOPTHAs WHPPACTPYKTypa TaKKe

DKOHOMUVKa U ynpaBneHue
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OKa3bIBa€T 3HAUNTEIHLHOE BIMSHUE HA PA3BUTHE
reJMEBOM MPOMBILUIEHHOCTH B peruone. Tak,
MIPEATOoaraeTcs, 4YTo Npy TPAHCIIOPTUPOBKE Te-
JIMSI C MECT €r0 BBIACIICHHS 10 3aKa34MKOB OyneT
HCII0JIB30BAaThCsl ABTOMOOMIIBHBIA TPAHCIIOPT.
CrnenyeT OTMETUTb, YTO I'€JIMeBast IPOMBIILICH-
HOCTb ITOJJIEPKUT Pa3BUTHE TPAHCHIOPTHON HH-
(GpacTpyKTyphbl, BHICOKOTEXHOJIOTHYHBIX MPOH3-
BOJCTB, TO3BOJIUT B LEJIOM YJIy4LIUTh HHBECTHU-
OHOHHBIN kimMmaT B Bocrounoit Cubupu u
00eCrneYnTh palMoOHaIbHOE HEAPOIOIb30BaHHUE.

B HacTosmee BpeMst 10o0Ob4a IPUPOIHOTO
rasa B perioHe OCYILECTBISIETCs O3 BbIACICHUS
rejivsi Kak OTAEJIBbHOI0 TOBApHOTO IPOAYKTA.
PBIHOYHBIN OTEHIIMAI TEJINEBOTO CHIPhSI TOIBKO
B SIKyTHU IpU COBPEMEHHOM YPOBHE 100BIUH HO-
IIyTHOT'O HETAHOTO ra3a ¥ HpUPOJHOro rasza He-
3aBHCUMBIMH Mpon3BoauTensMu (6e3 yuera [IAO
«["a3mpom») oreHnBaeTcs okosio 20 MIIH HM® B
rox win 1o TekymuM eHam Ha DTII — Gomnee
gem P90 mipz B ron. Ecnin He mpuHATE Mep 110
CO3JaHHIO CUCTEMBI COOPa, TPAaHCIIOPTUPOBKU U
XpaHeHUs Tenns, To B TedeHue 20 jet oomue mo-
TEpHU reinsi PHU A00bIUE MOIMYTHOTO U MPUPOA-
HOTO ra3a MOTYT JOCTUTHYTh | MIIpa HM®.

B aroit cBs3m, peanuzamus HOBOTO HH(pa-
CTPYKTYPHOT'O IIPOEKTA 110 U3BJICYCHHUIO TeINs U
cOopy reIueBOro KOHLEHTpaTa Ha MecTax Jo-
Obrun He(pTH W Ta3a C CO3JaHUEeM CHUCTEMBI TIPO-
JYKTOIIPOBOAOB M XPAaHWINIL, IPUOOPETAaET BbI-
COKYIO aKTyaJIbHOCTh B IIaHE HOBBILIECHHUS KO-
HOMHUYEeCKOW OJPPEKTUBHOCTU [OOBIYH

B Poccumn

MeguumnHa n
HayuHble
nccnepfoBaHM

PasBneyeHu
A
35%

a
28%

MpombilwneHHoC
T
37%

Pucynok 7. Ctpykrypa norpebnenus renus, 2020 rox

Figure 7. Helium consumption structure, 2020
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MIPUPOIHOTO ra3a, pallMOHAIBHOTO HCIIOIb30Ba-
HUS IPUPOIHBIX PECYpPCOB, UMIIOPTOHE3aBUCH-
MOCTH 3KOHOMUKHU P®, pa3BUTHS KPUOTCHHBIX
TexHonorui. CTparernyeckoe XpaHWIUILIE TeJIus
MOXET CTaTh KIIOUEBBIM 3JI€MEHTOM IOJIUTHKHI
Poccun Ha peIHKE KPUTHYECKUX MaTepHaJIOB.

[IpoexT mo noOblue M XPaHEHUIO T'elIHsl B
SIKyTUM SBIIAETCS BaXKHOM YaCThIO AEATEIBHOCTH
HayuyHo-00pa3oBaTenbHOrO LEHTpa MUPOBOTO
ypoBHsI «CeBep: TEPpUTOPUs YCTOMYMBOIO pa3-
ButHs». [IpoexT «JloObr4a 1 XpaHeHue renne-
BOTO KOHIIeHTpara B Bocrounoit Cubupm» pea-
nu3yercs B Kiacrepe «PanuonansHOE IpUpono-
M10JIb30BAaHHUE B KPUOJIUTO30HEY.

Mupoeoii peinok nompeonenus zenus

O6beM poiHKa Tenust goctur $4,45 mipa B
2022 rony. Haunnas ¢ 2017 rona cpeaHerogoBoi
TeMIl pocTa coctaBui 6,4 %.

B Hacrosiiee BpeMsi OCHOBHbIE IOTpeOIeHUE
reJusl ONPEAETSIeTCs] CIEAYIOUIMMH OTPACISIMHU
(xoHeuHBIE IOTPEeOUTENN) (PUCYHOK 7):

— 3IpaBOOXPAHEHHUE;

— CBapKa;

— MPOU3BOJCTBO METAJLIOB,;

— 3JIEKTPOHUKA U IPOU3BOICTBO OIYIIPOBO-
JTHUKOB;

— naboparopHble U Hay4YHbIE HCCIIEIOBaHMUS;

— a’pPOKOCMHUYECKAs] MPOMBIIIIECHHOCTh
(BO3myIIHBIE LIAPbI, A9POCTAThI, KOCMUYECKHE
3aITyCKH).

B8 CLLA

Mpouyee

14%
MpoussoacTso

No/YNPOBOAHMKOB
5%

Teueuckateno
5%

4

MpombilAeHHOCTL
6%

CBapka
9%

WUccneposanus
aTmocdepbl
17%

HayuHble u
nabopaTtopHble
1ccneaoBaHuA

14%

HUcmounux ungpopmayuu.: Creon, USGS Mineral Commodity Summary 2020

Source: Creon, USGS Mineral Commodity Summary 2020
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Oxwunaercs, 4To 00beM MPOJaXK TeJHs B pa3-
Mmepe $6,49 mupa Oyner gocturHyT k 2027 romy.
B aToT mepuon peiHOK OyIeT pacTH CO CpeTHUM
temnoM 7,8 % B roa. B ropuzonte ¢ 2027 no
2032 rr. cpeaHuil TeMIT poCcTa OIIEHUBAETCS B
6,6 % B roa. B pe3ynbrare cpenHero eKeroaHoro
Temmna pocta B 7,2 % €MKOCTbh MUPOBOI'O PbIHKA
remust nocturdet $8,92 mupn k 2032 roxy, T.e.
yIABOUTCS OTHOCHTEIHHO YpoBHA 2021 roma (pu-
CYHOK 8).

Cnpoc Ha Tenuit obecriednBaeTcsl 3a CUET
YCTOMYMBOTO POCTa SKOHOMUKH Pa3BUBAIOIINXCS
PBIHKOB, POCTa IMTOTPEOIEHHS CO CTOPOHBI XHMH-
YECKOW OTPACIH | JIISl TPON3BOJICTBA MTOIYTIPO-
BOJTHMKOB, OMOJIOTHYECKUX JTUCIIEPTaTOPOB.
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HeratuBapiMu (pakTopamu BIHUSTHUS Ha CIIPOC
SIBIISTFOTCS] BOJIATHIIBHOCTH 1I€H Ha CHIPhEBBIE Ma-
TEpHAIIBL.

locymapcTBeHHas MOAEpKKA OTPACIH B pas-
HBIX CTpaHax, YIy4IIeHHEe TeXHOJOTHUH, POCT
CIIpoca Ha BOJIHBIE TUCIEPTaTOPBI M MPOJOIIKa-
fomasics ypOaHuzamusi OyAyT TOIEpPKHUBATh
crpoc. C apyroid CTOpOHbI, YCUIIEHUE TOCyaap-
CTBEHHOTO PETYIMPOBAHUS OTPACITH MOXKET CTaTh
MPUYUHON OTPaHUYECHHUS POCTA PhIHKA.

["a3000pa3Heblii Tennii COCTaBIsSET OCHOBHYIO
YacTh PbIHKA sl U 1ocTuraet noau 65,2 %. [lpu
9TOM CETMEHT >KHJIKOTO Tenns OyleT pacTh ObI-
ctpbiM TemnoM B 8,0 % B nepuog 20222027 rr.
[IpupocT cripoca B cerMenTe ra3000pa3Horo re-

Pucynok 8. MupoBoii peIHOK renust
Figure 8. Global Helium Market

Hcmounux ungpopmayuu. Research and
Markets [11]

Source: Research and Markets [11]

Tabauuna 4. Dtarsl pa3BUTHS U SBOIIOIUS MHPOBOTO PHIHKA TEIHS

Table 4. Stages of development and evolution of the global helium market

MOI[GJ'IL PBIHKA Irejud 10

2019 roma

COBpeMCHHaﬂ MOJICIIb

Mopnenb Oymymiero

OCHOBHBIE ITPOU3-
BOJIUTEINHN TeIHs

CIIA, Ascrpanus,
Karap, Amxup

CHIA, ABctpanusi, Amxup,
Karap

CIIIA, Karap, Amxup, Poccus

MunopurapHsle
MTOCTABIIUKH

ITonwmia, Poccust

Kanana, ITonbma, FOAP,
Poccus

Kanana, Ionbia, FOAP u npy-
rue cTpaHsl AQpPUKH, ABCTpaHs

CocrosiHre PBIHKA

SIPKO BBIpA)KEHHAsSI OJIU-
TOTIOJHSI

MIPSIMBIE TIOCTABKU
MOTPEOUTEIAM

OJIMTOTIONHSE
pa3BUTHE arperaTropoB

nepexo]; K KOHKypEHTHOMY
PBIHKY

bananc ciipoca u
MIPEIOKECHUS

OajtaHc o0ecIIeunBaICs
IIOCTaBKaMHM TeJIns U3
XpaHI/IJ'II/IH_Ia B
Knuddcaiine

nucbanaHc cupoca | Mpes-
JIOXKCHUA

o0ecrneunBaeTcs MHOKECTBOM
MIPOM3BOJIUTENEH renus u OanaH-
CUPYETCs 3a CUET YaCTHBIX U
roCyAapCTBEHHBIX XPaHUJINIILL

DakTophl LIEHOO-
OpazoBaHus

LIEHOBOM OpUEHTHp —
ITOCTABKH ra3a U3 Xpa-
Hummna Kmuddceaiin
HH3Kasl BOJIATUILHOCTE
LeH

BBICOKas BOJATHJILHOCTD
LICH

HEONPEAEIEHHOCTD 1IeH
13-3a OTJIOKEHHOTO 3aIly-
CKa TIPOM3BOACTBEHHBIX
montHocTe B Poccun
BOJIATWJIBHOCTD TIOJICPKH-
BaeTCsl PUCKAMU CaHKIIMOH-
HBIX BOMH

PBIHOYHBIE MEXAHU3MBI IIEHOO-
OpazoBaHus

MI00AJbHBIA 1IEHOBOW MHIMKA-
TOp

pa3BUTHE HHCTPYMEHTOB XEIKH-
pOBaHWMsI ¥ TIOBBIIIIEHHUE TTPO3Pad-
HOCTH LIEH

HUcmounux ungpopmayuu: Sxonomuueckas nabopamopusi Anexcanopa Knumenmoesa

Source of information: Alexander Klimentiev Economic Laboratory
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nust coctaBuT $1,3053 mMapa B moGanbHbIX TIPO-
naxax K 2027 rogy. Crpoc co CTOPOHBI KOHEU-
HBIX MOTpeOuTeNnel BeipacTeT Ha $627,4 MIH K
2027 rogy. Hanbonpmmii poct cripoca oxua-
ercss B Kurae, KOTOpBI 00eCIIEYUT MPHPOCT
$591,7 muH (pucyHOK 9).

HawnGompmmmii TeMm pocTa cripoca 0KHIaeTCs
CO CTOPOHBI 37[paBOOXpaHeHHs ¢ 00beMoM 8,2 %
B nnepuog 2022-2027 rr.

ATP BrICTynaeT B KaueCTBE KpyIHEHIIEro pe-
TMOHAJIBHOTO phIHKA ¢ poneit 39,8 % B 2022 roxy.
3a Hum cienyrot CeBepHasi AMepuKa, 3amnajgHas
EBpomna u apyrue pernonst. HanbOombimme Temibt
pocTa oxujarorcs Ha biamwxHem BocTtoke u B
ATP co cpennumu temnamu pocta 11,5 u 9,4 %
B TOJ COOTBETCTBEHHO. PbiHKM BocTouHO#
EBponer u Adpuku Oyayt pactu ¢ remmnamu 9,0
u 8,7 % COOTBETCTBEHHO.

PrIHOYHBIE TPEHIBI 3aKITIOYAOTCS B UCITOIb-
30BaHMM WHTepHeTa Bemel (IoT), mpumeHneHnn
HaKOIUTeNeH, 3aTI0THEHHBIX TeJIEeM, POCTE IPO-
M3BOJICTBEHHBIX MOIITHOCTEW, BHEJPEHUN WHHO-
BallUil ¥ MEXTyHAPOIHOM COTPYIHUYECTBE.

Urpoxu peIHKa afanTHPYIOT CBOU CTPATETHH
(hoKycHpysICh Ha PACITUPEHUH OTIEpPAITIi, BKIIFO-
Yasi 3aKTFOYEHIE HOBBIX KOHTPAKTOB, CIUSHUS U
MTOTIIOIEHUS], YCUIICHNE TIO3UINNA Yepe3 cTpare-
TUYECKHE COIO3bI U KOOTIEPAIHI0, PACIINPEHUE
OousHeca.

[To Mepe pa3BuUTHS TTPOW3BOICTBA TeIUS B
mupe (pucyHOoK 3, Tabnuna 4) MosSBISITNCH HE
TOJILKO HOBBIE IPOU3BOAUTEINH, HO M TIPOUCXOANT
M3MEHeHHe MoJleNel IeHo00pa30BaHusl.

e |@H3 Ha TOpPrax

PETROLEUM ENGINEERING

Crnenyet oxuaarb, 4TO TeJIUi IO MEpPE POCTa
MIpeUIOKEHUS OyaeT ceOst BECTH KaK THITHIHBIN
TOBapHBIN MPOAYKT, UMEIOIINH COOCTBEHHYIO
YyBCTBUTEIFHOCTH K IleHaM. J(ocTymHbIe 00b-
€MBI TeJTUSl MOTYT ITPOCTUMYIINPOBATh OoJiee IIu-
POKOE HCITONIb30BaHNE TeHs U OyIyT HaiiIeHbI
HOBBIE CETMEHTHI €T0 MPUMEHEHHS B TEXHUKE,
MEIUITIHE, TPAHCIIOPTE (TUPHIKAOIIHN), pa3BIIede-
HUAX (CTpaTochepHbIl TYypHU3M).

[TosiBieHre HOBBIX IIEHTPOB MPOU3BOJICTBA
renus B Onvkaiiiiee BpeMsi MOXKET MPUBECTH K
CMeHEe PHIHOYHOH MapaIurMbl: OT PBIHKA, YIIPaB-
JIIEMOTO OJINTOTIONUCTAMH, K KOHKYPEHTHOMY
PBIHKY C [IEHOBOI 00pb0OH 3a A0 HA PHIHKE.

Poccuiickuii pobIHOK MOTpPe0IeHUus rejaus

Peinok B Poccum xapakrepusyeTcs sipKo Bbl-
pakeHHBIM MOHOIIOJIBHBIM TOJIOKEHUEM TTPOU3-
BOJIUTEIIS TEJINS U HECKOJIbKIMHU HE3aBUCHMBIMHU
MPO/IaBIIaMy Ha BHYTPEHHEM PBIHKE.

B pe3synbrare pbIHOK IEHCTBYET C Oy TUMBIMU
PBIHOYHBIMHE TIEPEKOCaMH, KOTOPBIE 3aKITIOUA0TCS
B CYIIIECTBEHHOM IIPEBBIIICHUH [I€H Ha BHYTPEH-
HEM pPBIHKE HaJ] MUPOBBIMHU IIEHAMH, POCTOM M-
MopTa Tenus, BEBICOKOW BONATHILHOCTH 1IEH Ha
BHYTPEHHEM PBIHKE M0 CPABHEHUIO C TIEHAMH TIPH
nmmnopre remust B Poccuro (pucynok 10).

Poccuiickast denepaiiysi B TeUEHUE JITTUTEIb-
HOTO BPEMEHH BBICTyIIaJIa B Ka9eCTBE HETTO IKC-
noptepa renus. OJHAKO B MOCIETHUE HECKOIBKO
JIET 3HAYUTENbHbIE OOBEMBI TE€IUS UMIIOPTHPY-
1oTcsi B Poccuio. 910 CBA3aHO C OrpaHUYEHUSIMU
IO TTPOM3BOJICTBY Tenus B Poccum, aBapusmu Ha
CTPOSIINXCS TIPEANPUATHAX U COBITOBOMN TTONH-
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Pucynoxk 9. /lnraMuka IIeH Ha )KUIKAH ¥ Ta3000pa3HBIi TeNnid, CpaBHEHHE I[EH SKCIIOPTa/IMIIOPTA TS

Figure 9. Liquid and gaseous helium price dynamics, comparison of helium export/import prices

Hcmounux ungpopmayuu: ALl TOK

Source of information: AC Fuel and Energy Complex
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Pucynoxk 10. [Torpebnenne renwst B Poccuu mo nctoyHUKaM

Figure 10. Helium consumption in Russia by source

HUctounuk unadpopmaruu: OO0 «I"aznpom I'MIH xomauar»

Source of information: Gazprom GPN Holding LLC

TUKOW TOPTOBLEB I'eJIMsl, HAIIPaBICHHOW Ha MO-
CTaBKHM TEJHs Ha HKCTIOPT B TIEPBYIO OUEPEIb.

CrpykTypa norpedureseit renus B Poccwii-
ckoil Desiepalliy CyIIECTBEHHO OTIWYAeTCs OT
Pa3BHUTHIX CTpaH. B TeueHne MIUTEIHHOTO Bpe-
MEHH JpaliBEpOM pOCTa CIpoca BHICTyNasla HH-
JIyCTpHsI pa3BIICYeHUI U peKiIaMbl (pUCyHOK 11).
VIMEHHO B 3TOM CErMeHTe Hadanoch (OpMUpPOBa-
HHE YaCTHBIX OTEYECTBEHHBIX OIEpPaToOpoOB
PBIHKA, MHOTHE M3 KOTOPBIX CPOPMHUPOBAITH BBI-
COKHE KOMITETEHIIMY B 00JIaCTH OOpalieHus re-
TSI U CO3/1aJl COOCTBEHHYIO HHPPACTPYKTYPY
TPAHCHOPTUPOBKHU U JUCTPUOYIHHU, (IIOT KPUO-
IFE€HHBIX LIMCTEPH-KOHTEHHEpOB. ITonydeHHbI
3a71e71 TI03BOJIHII 00ECIIEUUTh HE TOJIBKO Oecrepe-
0OIHYI0 MOCTAaBKY TeNHsS IS MEIUIIMHCKUX
HYJI, HO U [Tl IPOMBIIINIEHHOCTH, & TAKXXe 0Cy-
IIECTBUTH UMITOPT TeHs U TIOKPBITHS Aeu-
[IMTa BHYTPEHHETO phIHKa. OHAKO B pe3ysbTare
CaHKIIMI, BBEIEHHBIX IOCJIE BMEIIAaTeIhCTBA
HATO na Ykpanne, BO3MOXXHOCTH UMITOpPTA Te-
JIUS CYIIECTBEHHO COKPATHIINCh, M WHyCTPHS
peKIaMbl ¥ pa3BiIeUEHUI TIoMata 1Mo yaap nep-
Boii. Jloms cermMeHTa cokparmiack Ha 14 mpo-
[EHTHBIX ITyHKTOB, BEPHYBIIUCH Ha ypoBHHK 2011
roja.

PocT BHyTpEeHHETO phIHKA, IPOUCXOAIINNA Ha
(done cokpamenus pou3BoacTBa Ha OpeHOyp-

2023, 1.21,N25

TCKOM TeJINEBOM 3aBOJI€, MPUBOAMII K HEOIHO-
KpaTHBIM BCIUIECKaM IIeH. B kauecTBe Mep cra-
Omym3anuy BHYTPEHHETO PHIHKA BBOIUIIHCH
OTpaHUYCHUS Ha dKCIIOPT reyms u3 Poccnn.

Haunnas ¢ 2022 roga, 0CHOBHBIM ITOTPEOUTE-
JIEM TeJUs CTaJIH MPOMBIIIICHHOCTE, KOCMIYe-
CKasi OTPacCIib ¥ METUITMHCKAsI OTPACIIb C UCTIONb-
30BaHUEM KUJIKOTO Tenud Jis anmnapatoB MPT.

OumaeMblil BBOI HOBBIX TIPOU3BOICTB TEIIHSI
B AMypckoii u MpkyTCcKo# 067acTIX MOXKET 3a-
KPBITh IOTPEOHOCTH BHYTPEHHETO PhIHKA, XOTS
OCHOBHOW 00BEM MPOU3BEACHHOTO TelHsl OyneT
HaIPaBIATHCS Ha KCTIOPT. OOBEMBI IOCTABKU U
MOJIENIA [IEHO0Opa30BaHus HE PacKpbhIBAIOTCS.
OTCyTCTBHE OTpAaHUYCHUM 3aKOHOMATEIIHHOTO
XapakTepa Ha SKCIOPT TeJHsI COXPAHUT KOPPEIs-
LIMI0 MEXKIY BHYTPEHHHUMHU [IEHAMH U [ICHAMH Ha
MHPOBOM PBIHKE.

[Ipouseoaumeiii Ha OpeHOYPICKOM 3aBOC
TeNINH pealn3yeTcst IO PSIMBIM JOTOBOPaM M Ha
Toprax, opraauzyeMbrx OO0 «I'azmpom I'TIH
XOJIAUHTY. JlaHHbIe 00 00BbEeMax U IEeHaX MPOoJaK
ra3000pa3HOTo M KUIKOTO Tefus B Poccun pery-
JISIPHO MYOIMKYIOTCS M IOCTYITHBI IJIS aHATTN3a.

B cBs131 ¢ orpaHTYEeHHBIM TPOU3BOACTBOM HA
CTOMMOCTD TN OKA3bIBAIOT BIIUSHUE CTAOMITb-
HOCTH paboTel OpeHOypPrcKoro reJmeBoro 3a-
BOJ/Ia, a TaK)Ke IIEHBI HA MUPOBOM PBIHKE. B pe-
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Figure 11. Liquid and gaseous helium price dynamics, comparison of helium export/import prices

Hcemounux ungpopmayuu: ALl TOK

Source of information: AC Fuel and Energy Complex

3yabTaTe NePUOJUUECKH BOSHUKAET KPaTKOCpOU-
HBIM 1eQUIHUT U pe3Kue KojeOaHus IeHbl. 3a
CYET TOTO, YTO T'a3000pa3HbIN U KUJKUHN Teluit
MPOU3BOAUTCS B paMKax 0HOro OpeHOyprckoro
TeJIMeBOTO 3aBOJa, KOPPENALUs 1IeH Ha KUIKUH
Y ra3000pa3Hblii renuii omu3ka k enuauie. [pu
3TOM cpefHuii o0beM Topros reaus y OO0
«l"azmpom I'TIH XonguHr» B pas3bl MEHbIIE €1U-
HUYHOW OTTPY3KH KHUJIKOTO TN B CTAaHIAPTHOM
40 ¢gyToBOM KOHTEHHEpE:

— B 8 pa3 MeHbIIIe TI0 CPETHUM TOpraM Ha
renuii razoo0pasusii (30 000 M* maptus);

— B 19 pa3 MeHblIIe 0 CPESAHUM TOPraM Ha
skuakuii renuit (4 500 xr maptus).

@aKTUYECKH 1IEHBI HA TOPrax MpeACTaBISIOT
c000¥ 3HAYCHHSI MEITKOOIITOBOTO PBIHKA U IIPU
pacdere HaIMOHAJILHOTO WHCKCA IIEH He00XO0-
JIMMO YYUTBIBATh pa3Mep naptuu (tadmuma S).
[ToMumoO ManbIX MapTUN TOPryeMoOro reiaus Ha
PBIHKE MIPUCYTCTBYET €I1I€ OJIHM LIEHOBOW Mapa-
JIOKC, KOTOPBIi BBIPAXKAETCS B TOM, YTO LIEHHI Ha
ra3000pa3HbIi TeJHii BBIIIE, YeM Ha JKUJKU, He-
CMOTpPsI Ha JONIOJIHUTEIIbHBIE PACXOAbl HA OXKH-
JKCHUE.

Taoauuna S. Pe3ynbrarsr TOPros renmueM Ha poccuiickoM peiake (8 mec 2023 1)

Table 5. Results of trading in helium on the Russian market (8 months 2023)

T'azo00pa3nebrii remmit Kungkuii rennit
8 8 3

= = E ple~i = g E
Ton 2 2 2., 5 2 2 5 5

T o O s Q = o Q Q

g 3 °oE = g o = 8 5 =

2 e = 2 = s L= m = @ =

9 g =2 2 o 9 g £ 5 2 2a

E 5 2§ H o =i =5 H o H oo

8 3 25 58 22 &5 &5

&~ o O E O [=VirS O E o= [ON=1
2018 838 4 632 1206
2019 1315 5345 1 048 13 285 7 568 851
2020 1249 5249 1390 66 272 9 799 1102
2021 1172 4766 1722 41 166 10 211 1149
2022 808 3 380 2 055 58 257 12 880 1 449
8 mec 2023 400 2 631 3086 42 279 21 500 2419

Hcmounux ungopmayuu: Ixonomuueckas rabopamopus Anexcanopa Knumenmvesa na ocnoganuu 0anmvix

000 «lasnpom I'TIH xonouney

Source of information: Alexander Klimentyev Economic Laboratory based on the data of Gazprom GPN

Holding LLC
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