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3neprernuecKiar un$pacrpyr(rypa o6ecue.rentrfl cxrlnenrrbrM nptrpoAubrM rasom
yga.ir€nuux norpe6nrenefi or pillBrrbrx cereft rarorpy6onponoAoB

x.r.n. XpracrerrKo CIprfi Anerceesrs*, K.T.H. gepervnrsm Oner -flrorneBr.r.ro.
Eelos Buroop Bn44mraupoBrq*, Eycrmn Oner BacumgBuq*
*-AO <HlIHMam>, r. Huxmxx Canga, mail@niimashspace.ru;

^- 
6umraa VpOY r:,lluxcrufi Tarnl, nti@urfu.ru.

K-mocenue cJroBa: cxnrxensrd upapolpsfr ras (CIIf), Kprroreurraf, un(fpacrpyKTypa,
xeJre3uar Aopora, ra:oryp6oao3, Tpancrropruponra CfIf
Annorauns
B nacrosqefi pa6ore noKanarr HayEffro-Texnfiqecxnfi norcrqrulJr ypaJrbcKoro pemoga B

o6ecueserfie peaJm3aqr{fi locy4apcrnennofi ilporpaMMbr PO "Pasnnrue rpancnoprnoft
cncreMlr" [1] a vacrn ocBoenr.rJ{ cxtrx(eurroro flpfipoArroro rana (Cm) B Kaqecrtse Moropnoro
TOIIJII{BA.

floxasana repcrreKTr{Ba BErrycKa rfinrosarurouHofi nayro€uxofi npolyKrlurr
rasoryp6oro3a rnrla fTlh-001 OTlh-002) lo 2020 roAa B paMKax rrporpaMMrr PO "Pasnurire
rpaucrloprnofi crcreiurr" npegnpwrrwuru )rparrbcKoro peilrona AO <Cunapa- Tpancnoprnble
MarrI,rHLD), r Erarepun6ypr; AO <Ypamcpr{oMam)), r. Hrxarsft Tarran; OOO <3nexrporxx(Martr
- flpuro4>, r. Jlrrcsna.

flpnnegeua Kourleruprt ru*rosaqrorxofi eneprerrvecroft nnilpacrpyxrypx
o6ecneqenm cxrxellublM rrpllpolgrbrM ra3oM norpe6nteref, s yAaneHHbD( perrorrux crparrbr He
aMeloqffx parnurofi cerlr raeorpy6onpoBoAoB, rro pacrloJlararcrqrx )r(eire3rroAopo)rublM
coo6qenueu.

llcnormsosaHlre xeJresnofi goporu KaK ocrroBlr flpoerffa AocraBKr{ Cilf yqarerrxf,rM
norpe6xrermvr or pa3BIrr6D( cerefi rasorpy6onpoBoAoB unrencn(pra{fipy.er rrpoqecc ocBoexr{fi
CII| s crparrax-r{Mnoprdpax.

Kpynnonracmra6noe ilpon3BoAcrBo CIII n PO
flo Aanrrru MnnuctepcrBa eneprerrxr PO no cocrornaro Ha U.Al.20l7 r. 4o6rrry

npupoAuoro fi rroilyrl{oro ue([rxuoro ftrle Ha repparopura P@ ocyqecrn]rrw259 Ao6srBaroIqfix
npe,rypu.r'fl{fi:

r 85 BxoArqID( B cocraB Beprl{K&rElro-r{ETerprpoBzurrrBD( ne(prnrrx xoJrA}rnroB (B?IHX);
o 16 AoqepHtlx rorrlnanrft [IA.O <fla:upoM>;
o 5 crpyxrypglD( nolpa"Ierresuft IIAO <HOBAIOK>;
o 159 He3aBr{cr{Mrx nelfrerasolo6usarouprx rorrmanufi;
o 3 ilperupl4trl{t, pa6oraroryae Ha ycJroBnfi comamesrfi o pa3Aene- qpogycrtr}rfi

(oneparopu CPn).
fio6rrva rpupoAaoro ra3a B 2016r. cocraBr{Jra 640,20 wpl. ry6. u, B roMl-wrcne

sxcropr- 208,60 MrIpI. Ky6. u. Ko,manneft Sakhalin Energy Investrnent Comparly. Ltd.
(<Caxannu sueprrao/Sak*Ialin Energy) .npor,rsBeAeno n sKcrroprr{poBaro B crparrbr asuarcxo-
TlD(ooKealrcKoro pefl{oHa 10,93 rrrnn. roritr CfIl, T.e. o}Kr{xeno 6r,nro oKoJro 15,30 unpg:ry6. rvr
rp[IpoAHofo rasa (raroo6pasnoro uerana), r.r3 KoTopBD( 67,4yo sKcrrogrEpoBarro n .fluoxuio [2].

<<Caxarnrn aneprrao/Sakhalin Energy 6rrrla go Konqa 2017 roaa erunrcrsennoft
rcounanueft a PO, ocyrqecrBJrflBmefi rpynno-uacmra6noe qpor{3BogcTBo rr sxcuopr CfIf.
Ilpornsuo4,rreJlrlrocrb [Byx rexHoJrorrlrqecKr{x rnrnnfi 3aBoAa CII| no flpoexry <<Ca>ranrm-2>
eocraBJrrer 9,6 rrlmr. r:oun CII| B rs.q.
Arqnouepauu Caranmn snepnrr/Sakhnlin Energy mmorcr [3]:

I Gazprom Sakhalin Holdings (4ovepuee rpeArptrf,rr{e IIAO <<farupou>>,50yo rrJrr{lc o.ulra
axqrr);

I Shell Sakhatin Holdings (4ovepuee ilpeArrpu{rlae Royal Dutch Shell plc., 27,5Ye Mrigyc
ogna arqrar);



. Mitsui Sakhalin Holdings (gouepnee rpe,urprrrrlre KoMraur{u Mitsui & Co. IJrd.,l2,5Yo
aruxft); (

r Diamond Gas Sakhalin (4ovepuee nperupnrrtre KoMnaHlrH Mitsubishi Corporation,I}Yo
arqlrfi).
B parrrax flpoexra "-flMar Cftr' 5 lera6ps 2017 roaa 6rul sseAen B sKclrJryzlTaql{m

nepurui 6nox/rmnns 3aBoAa no flpor{3BoAcrBy CfIf rrroryocrbro 5,5 urnr. ToHH B roA. 3aso,q
CIII crponrcs uo6flortrro Ha 6ase loxaro-Tarrr6eficKoro ra3oKouAeucilTrroro MecropoxleirE]I
fioJryocrpoBa -f,Mar. flpoerc "-f,Mar CfIf" ilpeAycMarpr{Mer crpoI,ITeJILcrBo rr BBoA B

oKcrrJryararlruo erqe AByx rexrroJromrrecr<rx 6roroshftirfrril MoruIocrbro uo 5,5 umr. rorn CII|
B roA. flo nnalry 3aBoA CII| yxe s 2019 rony erniaer rra ypoBeHB cyurraapnofi Moqlrocrlr
tr6,5 umr. ronn CfIf B roA.
Ax{uoneparr,ru flpoexra "-f,Mar CII| " tBJrtrorcf, :

o IIAO "HoBarsK" (50,1%);
o rlpaHqyscxax Total (20%);
o ruraftcrlle CNPC (20%);
o OonA Illemcosoro rryru (9,9%)[4].

flpoem "-flMar C[II" [pegrronaraer KaK crroroByro, TaK E KoETpaKTI{Fo (poprrlsl
peairr,Baqrm npormBeAenrrofo CIIf. CyqecrByror prrcKrl B peaffrsalluu c6rrra C[II' Tax,
Harrpr{Mep, <<fasnpou> 3aKJrKFtrrJr s 2014 roAy KonTpnrff Ha rlocraBxry Ao 2,5 MJrIr. ToHrr CII| n
roA IJUI rurmicrofi KoM[aurrr{ Gail sa cpoK Ao 20 rer. <fasnpou> coulacuo Korrnparcry AoJIXeH
Haqarb rrocraBKr{ Cilf s 2018 rogy. Ho e 2016 roAy KoMrranur Gail yBeAoM}rna"<<faanpcnr>,'lto
xorrer rrepecMorperB ycJroBr'rr Korrrpar(Ta r,r BbltrBr,ruyna rpe6onarnrx ro cgrlxegulo o6r€uon
nocrasKfi B rrepBlle ro,&,I, yMerrlmeur.fio o6qero o6reua r rIeHbI, rITo Am <fa^rnpoua>
o3rrasaro rrpsMlre y6rrrxr. B leficrsureJrbrrocru peansxrul o6reu uorpe6nenrr ra3a. B ltunwt
oriulttfics MeIIbme nponro34pyeMED( pacrreroB KoM[aHrM Gail. Cne4yer orMerr{Tr,, tITo

nnryrftcroft KoMtranlra Gail yx(e rrprxopnocb rrepeqpoAaBarb CfIf, nonyrennruX no

,EoJrrocporrurrM KoHTpaKTaM or 'qpyrnx flpo4asqor. Moxmo [pe,uroJloraarb, trro cH]IxeHLIe
o6r€Mos r{MrroprrrpyeMoro CII| rounarnneft Gail B Pecrry6mrry ldnglrlr. Bo MHoroM
o6ycrornena 34AepxKaMr{ crpor{TeJrbcrna rn$pacrpyrcrypbr riropacupeAeJrr[TeJlrrbx cerefi uo
orpaHe. Cnegyer orMerl,rrb, 'rro CfIf - KolrrpaxTbr rp4Alrrtfiorrlro BKJrloqilor s ce6r erarnrl *
xecrKnM ycJroBr,reM <take-or-pay>/<n:raur urur 6epn> (ne uenee 85o/o), rrooroMy cJIoxcHJIaob
TaI€f, cnTyarlfis, rrro KoMrriuruu Gail He BLrrrorrncer yciroBr.rr 4oroeopa [5].

IloAo6ssre HaMeqiuoqfiecr cpT-rnhil sKcrropra CfIf orsacrri Mo)rcro o6s.f;cHI,IT6 pocroM
Komqrperquu Ea pbrrrKe rrc-3a yBefiilqenr.rs o6r€Mos rrpongBoAcrBa CIII Lt Hg66rrxa
llocras4,rros Cftr. Ouerugno, vto 6yler Merrf;Trcr trop(oA B oprautr3arluu rrpoACIK CITf. ,{o
MoMeHTa rocraBKr{ ClIf y florpe6urens,qoirxara 6rrrr cosgana c[eqr{aJrrnar unQpacrpyff:ypa.
3ra nu![pacrpyrffypa Aonx$ra BKJrroqarb s ce6s rroMr,rMo rroproBbD( TepMr{HarroB HaKoil{eHus
CII| xpuorernroe o6opygoBanr,re pamfilmoro rrrnrraqerr,rr c aBToMarH3rrpoBaIrIrEIMI,I cr4ereMbl
yrrpaBJrexr{r rexnoJroflFrecKr{Mr.r flpoqecc{rMu. B paspa6orKe rr peainrcals{r wrrerpuposa}rnso<
DgeprerntrecKnx.trpoeKToB AoJrxes 6rrrr KoMrrJreKcHrd uoproA K peurerfi{ro 34Aar[ EoA nircs e
rrpnBjIesegneM Hayquo-TexgmecKoro rloregr$rana rpuorernroft orpacJr]I (rc.plaorermoro
Malrrrnocrpoenrx) crparr srcnoprepon/rru[oprepoB. Cne,{yer raKxe orMer}rrb, qro lron
rqpyrrHbre .3rreprermecKr,re npoeKrrr ro CII| rpe6yercx paepaborxa seodxo$anarx
i{opMarrrBrrED( [paBoBLD( aKToB, yrrr{TbrBzlK}trgrx Bce npeu}ryqecrBa npl.IMe}renux cIIf se
ToJrbKo rar rasa/rorlJll{Ba ,u]If, Hacenena.g, Ho r{, HnIIprMep, KaK Moroplloro rolrJluna. Kag
rrpaBrrno crparrrr-r{Mfioprepbr rrpoBolrr Jrrrrrrr peraru$uxargaro B noprax-repMllnailax CITtrl 'rro

3a,{epxs,rBaer ocBoeHr{e CfIf na BrryrpenrreM p6ruKe.
CIII na xcelrernogopoxcnoM Tllancnopre
{uru o6paqenux CfIf or ilpou3BopTeJlf; Ao norpe6ureJlr BKJrroqaer e ce6s:

o npoll3BoAcrBo CfIf ur rpxpor$roro rrua; .
o co3.qarrue repMr,rlraJrbrrbD( 3arracoe Cm (na saBore [polil3BoAcrBa CII|); i
. xpaneril{e CII|; .



o rpancrroprlrpoB:llrrle CfIf;

I cJIITB CfIf n pacxo4lrsre repMHHaiIrI;

e perasrt!trKarlrrrc CII|;

o Br-rl{aqy notPe6ureJllo ra3a.

Taxrrr* o6pasou, Mbr I{MeeM IenO C O6parr(eHIIeM cilf oT ilpol[3BoAI(Ten',f; Ao

uOrpe6Utenfl c IIpI{M9EgIII{gM KpIIoreHIIoft rexrrmsl, xotopyrO B IIoJIHOM o6r€rrAe 6yler

BbIIIyCKutTb oTeqecTBeIIHoe KpI{ofeIIEOe MallltrfiocTpoeglle (made in RUSSia)' BKIIIOIIaf, CO3AaIIEe

3a3oAoB rro npoE3BOACTBy cur. rarue Borrpocbr 6eg cor"rgenras paccMarprrBarorc"f,' rr pt4 rr3 HlD{

ogo6pen B IISpMaTIIBII6D( I{ HeIIopMaTlIBHbD( IIpaBoBbD( tuCTiD( Apru r flparxreJlbcTBa PO' Tar'

Harrpr[Mep, rocylapcTBennofi r1porpaMMgft.-P@ "Pa3s1l1ge rpancnopnrofi CI{CTeMbItr tl]

[peAycMaTpr{Baercr ocBoeErre rrpEMoHeIIUfl C)KUXeffIOTO flp4poffioro ft|:ta (cnr) B KaqecTBe

MOTOpHOTO TOrrJMBa,'rto o6ecue'ut pocr 3aKa30B Ant KpEOTeIIHOfi Otpacrnr'

,{m pemenrt pefl{onitrrbnED( 34AarI IIo BoIIpocaM 3nepreTr* qtn-3to-o6pasnO cTpoIITb

3aBoIFr CfIf no e,4{IIoMy TI4troBoMy [poeKTy c MoWIocTBK) Mell3ltrefi' veM B flpoeKTax

(ca)mJMH 2>> ra <<fiuat c-IIf), Hanpr.rMep, co3,qaHne flpoercroB 3aBOAOB C rlapaMerplrqecKl{M

pr,{orr,r rro Mou[Iocrs CfIf or 0,25 lo 1,5 *rr". roHII CII| s ro4' IIpu sroM Cftr MoxIIo 6yger

rrporr3Bo4,ITB, KaK Ha MecTopoxAeHWD( IIpEpoAIIOTO ra:!a' Tafi fi HA yIacTKZlX [poKIIaAKI{

,iror*. rpy6onponoAoB. 3aBotrH CfIf, racnorm3ylorye B KaqecTBe c'Ipbt ra3 tr3 ceTegbDt

ra:orpy6oupoBoAoB, ITpeAIIOTITI{TeJIbIIo cTpoI{Tb B paftoHax pacIIoIO)I(eHI{S TeIIno- vrIIJ,I

fl{ApooneKTpoctanquft, u, KpoMe Toro' pafiogtx IIp}I6JMXSIIII5D( x xenesgofi Aopore'

,{ocranxa norpe6urennrl IIpo}BBeAeIIHoro CII| fl pa3JImHbD( Ipy3oB IIo

r{€Jre6Tpnt[raqupoeannrnra 69JIe3IIIIM Aopot* Ha CeBepe, n Cu6npn Ir AaIbHeM Bocrore 6yger

ocyrqecrB,'Tbcs c saAeftcrBoBarrr{eM Mar'crp.rb'bD( rarotyp6oeo3oB Tlrna frlh-001 grlh-

002) n MaHeBpoBbD( ra3oTenJloBo3oB TtrIIa TOM19,'I[clloilb3yloqrx B KaqecTBe MoTopEoro

ro$rnlsa CfIf.
B Hactosqee BpeMfl Ia3 [po]I3Bo,U{Moro IF13eJIbHoro TonJII{Ba B CTpaHe orono 9olo

rlc[oJlb3yeTct IIa xenegnoft Aopore (P}KA) B KaqecrBe MoTopuoro lolglBa' 
C qemro sKoHoMIaI{

CpeACTB, BbIneJIfleMbD( IIa AI{3SJI6IIOS TOIIJIIIB6' KOMIIaEItefi AO dDKI) tIOCTaBneHa 3aAarla K

z^o:o rony rro 3aMerqeHr{K) rra 30% norpe6nenus M3eJIbHOTO TOTIJTI{Ba CXII}KeEHLIM Irp[poIHbIM

Fa30M.
fasorypoonossr fT1h.001( fT1h-002) rs lxorc r [epBbIMI IBMI{pecep l { f tHs lMl , t

o6pasuarvru fa3olyp6oBo3a, pa6oTarorqrie Ha MOTOpEOM TonJII{Be cflf. Molllnocrs KtlxAoro Ia3

ut , rasoryp6onoson cocTaBJIteT 85G0 xBt c sneKTpl{qecKoft nepega'reft oT IJIaBHoro

reHepaTopa K 3neKTprqecKr{M TrroBEnid AeuraTeJItM, ycTaHaBneIIEBIM IIa Kaxlofi ras 12

KoJrecrr6D( rrap11:< ra3oTyp6oBo3a c MoryIocrblo Ha BaIIo( 6720,0 rBr'

farotyp6oBo3 IIpeAHanHaqeH AJIf; sKcIIJryaTaqmI Ha EesJleKTpgQnqlponasnui* yracrxax

XeJre3HbD(,qopoT Anc BoX,{eHI,Ls rpy3oBED( [oe3AoB IIoBbImeHEofr Armnsr n MaccEI [6]' [7]'

Texrnrqecrrae xapaKreptrcrr,rKr{ fTlh-001 oTlh-002), cu. Ta6rmrly 1: 
i

HalnrenoeaHlle qapaMerpa 3saqenne

MoEtrocrr no fT[, xBt 8300

Cnrxe6nas Macca, T 360

Harpygra Ha ocb, rH (rc) 2I5 (22,5)

Cnna rtrr{ rrprl Tporaflr{[, KH (rc) 981,0 (100,0)

Cum rrfl{ &IrnreJlblroro perqa, Kg-1sO- 775 (79,0)
f,lvnnnnru rrrrrrrerr*rf nro nexcwura- l(lt/.I J J

Kacare[Fuzrf; Molsrocrb AmlTeJrbrroro pe)ro{Ma'

xBr

7t70

3anac rcnrnrsa (C[II) s qrcrepra>l' r -
.IacoBofi. pacxoA ra3a Ira pexc{Me fioJlrrofi

MOqIIOCTTT, Kr

3auac xoA4 KMz rre MeHee-

20
2300

1000



Moryrocm Ha BaJIa( TtroBbDt pnratenefi, xBt 6720,0
Tsn asnar{nonrroro ra3orypSunlroro nFtrrareJIJI HK-361
Kff,lI ra"soeo ia wr,6unw. %io 30%

3axas'mroru flpoema fTlh-001 OTlh-002) .mnrercr OAO <Poccuftcrue x(erre3rrbre ,{oporfi>.
feneparunrre pa3pa6orwlKlr :

o Axuuonepnoe o6qecrno "Ha1r.ano-ntccneAoBaremcxufi E KolrcrpyKTopcKo-
rexrroJrorrrecrufi r{Hcrr{Tyr rrorDrDKrroro cocraBa" (AO <BHI4KTh>), . Kotouria *

Paspa6otra Texnrqecroro rr Pa6ocero upoeKroB.
r AO <<Cunapa Tpaucuopnrne Marrtr{rrbD), r. Erarepnn6ypr (AO (CTM))

HnterparopBr rrHHoBargorrnoro trpoelcra (n rorra r[IcJIe E3roroBiIeEIIe gKlrfla:Icrofi uacm,
opranlrcaqr{t trpoBeAer{Iu c6oprcr }r rlcrlbrrturnf, rasoryp6ono:a).

Paspa6orwara,r. ragn:ronr,rremr ra uocranrurxn ocnoenoro roil{nreKTy.touero uggogaurongoro
oSopynoranr.fl:

r AO <Vpampr,loualtr)), r. Hux<nri Tanan;
O6qecrno c orpanmennoft oreercrBenrrocrBro "Kpuolrram - 6atramrxuncxrafi 3aBoA
Kpr{orelruoro Maluunocrpoenrf; " (OOO (KPI4OMAIII EKM3>), r. Banarou<a;
Fives Cryiomec (Illrefiqapru) - o6opqoBarrre 4puorenrroro 6loxa;

r IIAO <<Ky:neIlon>>, r. Cauapa--'cr{JroBofi 6lor;
. O6rqecrso c orpagr{rrenlrofi orBercrBerrHocrbro <<JlsrcssencKr.rfi 3aBoA Tsxeroro

sreKTprqecKoro Milrrrruocrpoenru dIPI4BOA) (OOO <Slercrpouxouam - Itrpraaog>),
r. Jkrcbna, flepucxnfi rpaft - rnassbul reneparop;

. Axqr(onepnoe o6rqecrno "Jhoru{HoBcrrft rennoBo3ocrpofirclrnrut 3aBoA" (AO diT3)),
r. Jftoflrurono, Karryxcxas o6r. - aKI{rIilKIrat qacrb sa 6a:e T3M7A;

r OOO (HfIfI POCT>; AxqNonepnoe o6qecrso "Ha1rq1s-rtoll3BolcrBeHgoe
o6reglnrenne aBroMarr.rKlr HMeHtr aK4AeMEKa H.A. Certfirxarbsa" (AO (HIIO

Asroiuaruxu>), r. Erarepun6ypr - ra6rna;
ffl <3asoA <3lerrporrys6ar{r), r. Xapsron (Vrpanua) rtroBble enerTpoABl{rareJr}r.

llpenrvryqecrna ra":oryp6oaoaa fThl-001 (fThl-002): Bosl,roxoocrr pa3Bl{Barb
6oarmyro Moryocrr rrplr orrrocr{Tenlno He6ox6mrD( prcMeptx u Macce JIoKoMor}rBa;
Bogvoxcrocrr pa6orrr Ha 6oree Aem€soru rorutr{Be vr cyqecrBenuo uenrmlft pacxol
cMa3orruoro Macna; 3aperurcrprapoBarlrbre rroxa3areJrrr BpeErBD( srr6pocon B oKpyxaioqyio
cPeAY, T.e. KOJIIilIeCTBO BEDUTOIIOB OKIICJIOE a3OTa, OKCr{AOB I{.ryIOKCEUOB y$IepOA4 OKa3aII}ICb B

5 pa: uuxe )KecrKfix crarrAaproB gKororrqecKr{x HopM Eepocorosa u ecrecrBer{Ho 3HarII{TelLso
Hlrxe IIo cpaBHerrEro c MaErcTpairEHErMu TerrJroBo3aME Ha ,IFI3eJr6rroM TO[JIrlBe. .4JIs
MarreBprrpoBanrrr s. ne6onrmnx neperorroB Ha raroryp6orose ucrroJlb3yror 6.iioN
aKKWyJrf;TopHrD( 6arapefi, fi, 3To 3rraqrrreirlHo 3KorroMr{T ToflmrBo, KorAa Ire flpxna
MaI(Cr4MaJIBHar MOqEOCTb. l

V rrranenpoBoro JroKoMorr,rBa T3Ml9 4Br{rareirB pa6oraer Ha pertuE(bIlrryrpoe&Hnor,I
CfIf no repMomrraMr{qecKoMy qEKJry, noro6no 6ercuuonouy.qprilareJlrc, c BocrIJIal\4gIreEI{€M
or r(cKpLr. PacxoA 3nepropecypcoB yMerrbmen no cpaBuerrurc c Ar,r3eJI6HbIM JroKoMorEBoM Ha
24% l8l.

Ha,qannrrft MoMeHT rrogrpoeuo Bcero Jrr{rrrb ABa ra3oryp6onos4 T.e. Bapl{arirbr fThi-001
u fThl-002, roroprre ycfierrrHo 3rcrrJryampyrorca Ea CnepAroncxoft xelegroE Aopore.
Cornacno llporparrnue F] .mcneurrocrb napKa MirflrcrparrbgEo( rasoryp6oso3oB TI{rIa ITlh-001
(fT1h-002) u MarreBpoBLD( ra3orerrJroBo3oB rr{rra T3M19, sclroJlB3yloqru. B Kaqecrre
Moropuoro rorrirr{Ba CfIl, r 2020 roay cocraBr{T rre MeHee 91 mr., B ToM rll,rcJre 6yfet
It3roroBrreuo 40 mr. ra:oryp6oeogon fTlh-001 (fT1h-002). Comacso Ilporpaunae [1] oco6oe
tsEr{Milnr,re 6y4er yAeneno 6asosbn\,r rpascuoprnllM apreplmM flzumnero Boctora
Tpanccu6upcrofi r,r Eafira.uo-Arraypcxofi xene3rroAopo)KrrbrM Marncrpatrf;M (EAM), rlosTcMy'
3Aecb 6y4er l{crrbrrlura u ocBoeua 3rraquTeJrbnat qacrb 3TI{x ra3oryp6ososos n MalreBpoBerx
ftBOTCIJIOBO3OB.





B ycnonarx pLIIIKa peiull*ar*f, Toro amr r{Horo 6r-*uec-npoeKTa 3aBncr{T or np}rror(Erl{Becrr{r*ff' safrMa 4pe'&droB, a ra*xe 6roAxenrsx cpeAcre. 3a srr pecypc'r flperfipusrnBe4yr flocrof,Hrryro 6opr6y. A npu6rrn 
" 

rur*" p".**n, Moxer Aarb Jrr{rrrB ,o, 6r*".1fipoeK! xoroprffi o[epexaer KOHKypeE )] B OTpacJra, [pexAe Bcero Bo 
""ropa""

r{HrroBaq'o paspa6orox B rpolyKqrro [9]. coraantre ra.oryp6ososa frlh-001 OTlh_002Mo)KEo s nomrofi Mepe ornecru K arruoBzutr{onHoMy qpaercry.
B yclorufl( paslrrmnoft Mecrlrocrrr rasoryp6oeoe frlh-001 OTlh-002) cnoco6e:Becr' cocr:lBBr nrursoft Ao 3-x Kl{noMerpoB' T.e. 17b saronoe c o6qeft uaccofi 6onee 1600iT'EH' B ycJIoBtrTx ropnofi Mecrrlocrlr B pefl{os:x rpoxox(Ae''of, rpaccbr EA11d,un"l

ffiff*"f,|X'*":ffi:ffi-::;.(rr1h-002) "J""v. "io€n<no u 6esonac'lo Becrr{ cocra.br (
Ha reppurop' D( rrpoxox^e'r{f, rpaccu 'AM 6y^yr rocrpoe'Er EaprAy e lOxno.-ftcyrcruru yI'oJIbHbM KOMrrreKcoM' BKJuoqaroqero Hepronrpuncrcrfi yro.rrrurni paspea, eq(qEITUi Pf,A TIPOM'IMJIEHHED( KOMIIJICKCOB-TI.AHTOB IIKorop'rM,desycnonno,norpe6yercscf[*u-roffi 

";'"rJffi ::H_;3ffi ff"fnTffiTerlno3neKTpocralrqr,rfi u, HaKoHerI, KaK pera3ra0rqryosanlrgrE riu AJr,6rrroerD( rrfxA.Kpuoreanas nn$pacrpyrffypa .urr ErTencueurcaqutr ocBoenus CtrrI
- ""*"ffffi}-1{i:#:T *h* 

*oo6pasuoro 'J"oo* B xr.Ar(oe, r.e. rorqrqsuue crrr
no3Boi'erpimu""npo6reuyoo.,ufffoff Tffi #Jtrffi ;X,*'ff:ffi3Jfffil*MecropoxAenufi urll or piBBr{rbD( cerefi ,*orpyOoop*oaoB, rAe 6ynyr $ocrpoenEr 3aBoAErnporl3Bo'c*a clfll B YAarern'e paftoirr-r p6. p.ip"6orwro* ;;;;"*nrerreM ra*ofocepmSrrppoBarrHoro 

, o6opy4ouanrnx (xonreftrefon, xerresHoAopoxg6p( qlrcreps:perarasnxaroPo"l- t?Y6onposolos ji. ryMarypu) nog 3.lra.m co3.qa'Efl Kp'rore*H'rxuuQpacrpyrryp cilf-sao* tpur.r seM'uo#?"*tyo"o Kprrore'rrbre rpeffrpr{lrriax p$.KoIrqenTyuuIBHtuI cxeMa flpoerra o'eprerl'Trlecro-fi rn$pacrpy*Typbr Ha ocrroBe xeneguofrA'por,n Nrfi o6ecueqen' parJrr*trrED( uorpe6urenei cxnnxe'rr6,rM ,,pqpo*rru fa30MYAruersrx norpe6ureneft upllre4erra Ha plrcygKe. Jlorscrrxa .uocrurBKr{ CIII uorpe6uremoE*rloqaer s ce6'f,: orrpy3Ky cflf rae 3aBo,qcKr'( r{Jrr.r [oproBbD( TepMrr'zurots B {p'ore}ri{Brexene3'oAopoxrrhre. ulrcreprr'r (nm rcn;:]ftrepu); rpaHcrroprr{poBKy cnr B rl'rclepsax{xoirrefrnepax) x Sporrry *o"*u-r#a CIlf ;rd"**nrx euxocreft norpe6rarenx; cffan
;:fi:afi# 

cJmBa-Harlr{na crlf I'r3 q}rcrep' (ronrei*repor) r or*""rupn'e €nmoc*aCIArroBpeMe'HbrMffil*#"*T#tffffi 
".fl";##yrumnrt,#T"fl tflBbr^aqy qep.. Qpour cJrlr'a-HtulaBa cIIf u *t"""o"*""r. qr{creprrbr gxx nocaegporqeft"ryocraBKft ''o MarrhrM 3aKa3ar\{ S'anennrx ,orpao"r"orr. nog' *o"qam{r*' EpceKTA,IxpaBeAe'Horo Ha pficylrKe' flpem{p}If,Tu'f, *p"ota"rrofi orpacT cTpari'r MoryT nocraBJrsrE no'Icmoq pa3r{rlHbre KoMIrJreKrhI tqp'aot"n'oro o6op1qo"*ir". Hanpr.ruep, ati-uvp*upr-rpiirara>

ffiilffi;TfrlrTott*-rr5 
cneAvloqylo HoMeHKrlarvpv ooopyaoeau vs Ntnrpuoibriuoa

_1_. Konreftir"p-q".i"pna ans ClIf.
Korreftnep-ql{crepHa IIFeAHaenaseHa r{nc IIpIIeM4 XpaEerrarr, BT.T/{arIIr cflf ra cJryxrrr, xari rapaNy TptucfioprlrpoBKl' alroMo6urnuma, xen".lroAopor*brM vr MopcKr'],{ TparrcnoproM,ooecrreqlrBtur nplr eroM flom{yro coxpanrnocrB }r Kogroqmo rtpoIyrcr4 cM. Tadlrlrqy 2.Koarefirep-qllcrep'a-cocrol'IT 

". 
ip"ou"*roft err*ocrra, 3ar{pennensofi na ropqe'Brx Fffiffi,

H11|":H:r:H:nJ"n' 
tp"xo*p*'ie.rmn-ofi apMarypbr ; Krtr, p**u**n *r* 

" *p*uryp*o*
@narrq't*;;;;'"t:##ffi"##ffitrfi:" B apMarypsoM orceKe, roroprni pacrrorro'{err
;rffiffif*TlT*ffiffiff"'*oft uorepxn".* ,m.'"p"",, *o B cBoro ouepen o6nersaer

exHr+le cKIIe xaparcepr{cTfiKr{



Tun no OOH

II pa3Mep roureftirePa

OSqar BMecrlrMocrb, M'

Macca 6pymo, rr (ne 6onee)

Macca rpancrloprrrpyeMglg nPoxyKrl rl

AaBJIenEe B urrcrepne, MfIa
12192x2438x2591f a6apurnue pa3Mepbr, MM

Mtri{yc 40lo nruoc 70Terrrueparypnrni Auanason sKcrlJryararlrl{' rp14

BpeMn yAepxffim, cJl9x (HgYeHe'e)

ftroAteu, Icperlneulr* ronrefiuepa-SucrEgg

Macca npr ruta6eJlrrpoBaurllr' Kr

Ha.:naqennrfr cPor clryx6rr, ler

2" B*oH-q[crepHa Ant c)Kl'IxerrHofo IlprporEoro ra:a (CfIf)

Baron-quctepna llperu{a3llaqena AJIS Tptgcnoprl{poBKl{ u xpagelgt CfIf u rpancfioprupyercs

B X(ene3IroAOpOXHbX COCTaBa)( o6rqero IIa3IIZHeIItrf,, crr'r. Ta6rnrqy 3.

TexrilrqecKue xapaKTePHcr[IKH 3naqerule rlona3areJlt

fa6aprr }2-BM

Buecrurraocrs, u3 65,4

Macca nopoxnefi Is{creprlbl, T 4r,9

Macca 3uurlilBaeMoro npoAJmrq T 23,56

Maxcrnaa-nrHo Aorrycfi{Moe pa6ouee AaBJIeHT'Ie

B coc)Ae, MfIa (xrc/cu2)
0,5 (5,1)

FlcnrrrarensHoe AaBileHrre B coc)Ee 6es y'rera

Bar(yyMa B Teraou3orr{Is{9nHofi norocrll, }&-qgc/cMa
r,1(1I,22)

l4cnntarelrnoe AaBiIeHr,Ie B coc)rAe nprr HIIJII{EIr'IE

BarryWa B TerIJlort3oJlqls{omtoul 
"oJtocr", 

lvlflu (tc"/"MA
1,0 (10,2)

flannenr,re B I,I3oJII{pyroIqeM ilpocrpancrBe B rlepuor
sKcrilrvararrr{H (s r€rrro[,{ coctormra), IIa (rvru pr. cr.)

1,33 ( lx10t)

Cyrounsle norepu or HclrapeHrrt nplr cral[ronapHoM

xparreHurr npilBe,{eHrrble K TeMnepaType:
T=306K (33oC) n P:0,1 MIIa (760rurvrgr. cr.), o/o n clmu:

,417

Bpenrx 6ergpenarcroro xpaHeHrr{ npu nogt€tvte AaBIIeHI{r
or 0,05 MfIa lo 0,5 MfI4 q/roK:

+2

fionycnanaar reMleparypa creHKlI coclga, oC or MrIHvc 196 ao rsffoc 70

Tnn Ngonxurs B onoxmacro-BaKYyMlrtul

Macca rap6l, T 40,45 + l,2l

Pacqeurar crarl{qecKat Harpy3Ka ot ronecsofi fiapbr Ha

peJIbcEI, MaKcHMauIbHax, xll (rc)
230,3 (23,5)

[4nn4 uu:

-no oc.f;M cueIIJreHrIt aBTocqenoK lsoeoifl
-no KoIrIIeBbIIu 6a:mau Paurr 13870 + 10

-EMICOCTH 14144 + 4A

Basa, uu:
-EMKOCTII

1000Gr5



3fiPrfwHwgfr,
xaffia t4{tlpp

Xpaxuatwe tlll:

feryw rrufu 07f

fnweirwwafrat

Pr*n fiA'antili.iatoilrt rar^afi *,*asaiT naeaansihr' r rlnaacurr Lra, :iFalf



-?EJIOICKH
1850_5

Koxcrpyxrg.ror*rar cropocrb, xu/qac t20

MoAerm lsyxocnofi TeJrexKn 18-100. mn 2

Cpor crryax6Ll, Jrer 20
flprrrreuanue: Koncrpyrqrnf, Barona-qrrcreprrbl Ans cxa,Ixehnoro rprpo4loro rasa (CfII") 6y4er

ooorBercrBoBarb cran,uapry crpru-r{MfloprepoB ,urlt Ex rparrc[oprlrpoBKl,I no x/1, e cocraBe

JroKoMortrBHsD( cqerroK c yreroM pa3Mepa ronen xc/4.
3. XoroAssre rasntfraxaropbr c)ra.DrelrHoro np4poffioro ra3a Q(f/CfIf)
Eurocul nport3Bo,E Tcs B coorBercrBlrtr c rexnr{tlecKl{Mn ycJroBr{JIMrl, poccuficKl'IM}I

crarr,qaprulMr{ s HopMaMr{ Inr cocyAon, pa6oraroq[x IIoA AaBneHI{eM.
XryCfIf, cr*l. Ta6nmry 4, mruovaer s ce6s BeprnKarrbHlle fimr roprl3ouTzlJlrxbre Kpr,IoreuHbre

cMKocrr,r o6serdoM Ao 250 rr.r3 c lrcnapr{TeirrMtr; BaJCyy\[Ir6Ie Kpl{oreunue rpy6o[poBo,4br,
neo6xolpnmre AJrr cog,qaur.rr crrcreM cna6xerilLfl u rasu$urargu, orBeqaloqge rpeboBarrufiM
KonKperrroro florynarenr. O6opygoBaHue cepm(fugnpoBturo vt nMeer Paspemenue Ha

rrpnMeuenrre POCTDG{AI3OPA.
Ta6.irrqa 4.

Texruqecrule xaparrepl{cnmu oAnofi u3 cl{creM )(f/CfI| 3na.rerue noKiBareJrt

ilpogyKr
a:or, apron, cfll,
Kr.rcnopol

ileouerpuuecxrai o6reru 
"oa1pu, 

13 {o 1,20

Maxcruarsnoe pa6ovee gannerrlte, MfIa 4o 1,6

flponsno4n'reJrbHocrb rro r*y, *3 it uo 2000

F{arpen ra3a rro ornomeHr.ilo K TeMneparype oKpyxaxlrqero
BO3[JD€, rpaA

20

Tnn
rpy6uarufi (opebpemrar
rpy6a)

4. Eurocru AJrfl xpauen[t Kpr{oreHH6D( rIpoAyICToB
Elmocrn, cM. Ta6mqy 5, [por{3Bo1f,Tcr B coorBercrBr{[ c rexnr{qecKl{Mll ycJIob}uIMH,
poccnficrmvrn crarrrapraMr{ E HopMaME AJrr cocyAoB, pa6otaroqnx rroA AtlBJIeHEeu. Jlln
euxocrefi - BeprtrKarrbubre u ropr{3onT:ur6Hbre Kpr{oreurrHe eMKocrrr o6serdolvt ao 250 M', fl
TaKxe [osraBrser rrclaprrreJrr,r, BarqryN{rrbre ripr{orennrre rpy6ofipoBorrr, Heo6xogu}{bre An-f,
oo3,qaur,rff cr{creM cna6xenla-f, lr rasn$lrxaqan, orBerraroq{e rpe6onatru.mt KoH4pernol'o
3aKa3qrrKa. O6opyaonauue cepm![uwpoBarro v. r{Meer Parpemenrae Ha rIpI{MeHeHr4e
POCTDGIAA3OPA.
Ta6rnura 5.
IexrnrsecKne xapaKrepucrr{Kl,r 3nsrerme uoxasareh{ F

tlpoayrr Ctlf

feo*rerpu.recxrui o6reu 
"ocyqa, 

13 Or 100:ro 250

Nlaxcrrrrarnuoe pa6ouee gauerure, MfIa qo 1,6

Ten:rosaf, H3oJrf;rlHt
BoJroKrrr,rcTo-Barryyl{Hat, 3KpilIrHo-BaKJ[n{Hafr ,
roporrlKoBo-BaIrywHat

klateprnar coqpa HepxaBebq:ul crarrb i2X1 8H107

Marepuar o6oro.ucu rrr,r3KoJrenrpoBaHnat crars 09f 2C

Apuarypa
Kowrerr AJII sKcruryaralryru + AJII rrycKoHe]rraAxfl fipH
BBeAeHTM r srcunyararpno* 3HlI sa ABa roAa
sKCIIJTVATAIIEU

Vponneubp
Xparnmaqa Moryr 6rrrs ocnarr{eubl no rpe6oramEro
lloxynaterr pa3JITFIHLTMI,I TrrrIaMH ypoBHeMepoB e



norpemHocrblo IBMepeHIit ypoBHt B €urcocu

5. Kpnoremrre tpy6onposorrr Arf, CfIf/ .  r \ I / lvrvru^,4v ^yJ,

flpoextupyelrrLle II LI3fOTABJ[{BaeMbIe KpIloreIIHbIe rpy6onpoBolbl AJI' TpaHCIIOpTlrpOBKff

cxlrxexxoro rplrpo4loro ra3a (CII|), crrl. Ta6ruuy 6.

Kpraoreronni tpy6onpo"o,u rpeAcraBirtrer co6ofi mycrennrfi rpy6ouporoA c 3{paHEo-

raxyyr"rrOft ngOlrqneft I{ KoMnneKryeTct cne[ylotrm\{u 9JISMSHTaMI{:

KOMIISHCaTSpaMLI, MeTdInopyKaBaMI{, COeAI{ELITeJIbHLIMI{ SJIeMeIITaMI[' OIOpaMr'

MeM6parrHLrMn 3aqr{TubrMu ycrpoficreaMl{, ceKIII'ItMtI KprrorenlrbD( tpy6onporoAoB.

Tpy$onporo4rr cepru(lrqfipoBulrrbr rr r{MeK)r pa3pemexxe Ha rpaneEerrue Pocrcxna,4sopa'

Ta6irsqa 6

Texrusecxne xapaKTepHcrI{KI'I 3naqeruae uora3arens

lTpoayrr CTIf

[,{eorflunt )KDaHHo-BaK)DA,IHat

PaSoqee garnerrre, Mfla or 0,1 go 2,5

Bnyrper*nd ALIaMerp rpy6ouporola, uu rr 20 ao 200

Hapyrcrrrfi .ryraMerp rpy6onpono4a, uu or 120 no273

Ienaneparypa oxpyrtcaroqeft cPegn, oC

[rpaayc l{eirrcrar)
or MLIHyc 60 ao rruoc 70

6. Oponr sarlpaBKr,I/cnusa Cnf

flru sanpauxu CfIf us MopcKr{x repMr,ruaJron upr.reua u xpauenu-f; CfIf s x(eJr93HoAopo)Kllbre

Ba.rorrbr-qrcrepHbr CfIf nrm rp{Hcrroprurre rostefinepu CfIl, a raxxe cJ[rBa,qocraBJreHHoro

Cftrf s €urocul xpaJreEr,rt norpe6r,rrenfi npoeKTlrpyrcTc.fl,IBToTaBJII{BzlIorcf, r'I IlocraBJullorcfi

floxapo- u nspr,rnsfie3orracrrlre ilponrrr sanpanru/cmrea Cnf uoA rrnos c yr€rou KoHlq)erHoro

3aKa3a floxynarelx.
3arc.rrroqenne

1. Orcnrryaraqrar Ha Fafirano-Auypcroft xeJle3uoAoporcroft MarncrpaJrrl (EAM)

rasoryp6oeo3oB Tr{ra fTlh-001 (fT1h-002), a raxxe MaHeBpoBBD( ra3orerrJloBo3oB TI{Ira

T3M19 sa MoropHoM rorrJrrrBe cncrxennrul npupo4rsd ras (CII|) 6ylet cnoco6cteoBarb

rrrITeHcIIBrroMy pa3B[ITr{rc sKonoMr{qecKr{x perlnonos Bocto.ffioft Cn6npu u,{ansnero Boctoxa'

2. Macmm6rnoJ rrpnnr"rreHr,reM CfIf o6ecneqnr ocBoerrfle pecypcoB lle,qp BAoJTB TpaccBI BAM,

rrro B cBoro oqepe[r, 6yAer cnoco6crsoBilTb co3,qarffiIo corl{I{ Tblctq pa6owtx uect, uonnoff

3ar"py3Ke EAM, puEBI{TI{ro ropoAoB I{ IroceJrKoB EAM.
3. I4cnormsoeagrle xeJresnofi Aoporu Karc ocuoBbr rrpoerTa AocraBKn CfIf yAaJIeirHbiM

uorpe6rareJrm or pa3BtrrbD( cerefi rasotpy6oupoBoAoB rurtencnt!rurpyer llpoqect ocBoeHHs
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Power infrastructure for supplying liquefied natural gas to consumers witch are remote
from the developed networks of gas-pipelines

Dr. Yu. Khristenko*, Dr. Oleg Cheremnikfia, V. Belov*, Oleg Busygin*
* - JSC'T,IIIMASH", Nizhnyaya Salda, mail@niimashspace.ru;

^- Ural technological Institute (brancQ, Nizhniy Tagil, nti@urfu.ru

Key words: liquefied natural gas (LNG), cryogenic infrastructure, railway, gas turbine
locomotive, LNG transportation

Abstract

The Scientific and technical potential of the Ural region in ensuring implementation of the State
prog&rm of the Russian Federation "Development of transport system" regarding development of
use of the liquefied natural gas (LNG) as motor fuel is shown in the paper.

The perspective of the production of innovative science-intensive products - gas turbine
locomotive of type GTlh-001 (GT1h-002) till 2020 within the framework of the program of
Russian Federation "Development of the hansport system" by the enterprises of the Ural region
"sinara-Transport cars" JSC, Yekaterinbrng; "Uralkriomash"' JSC, Nizhny Tagil;
"Electrotyaztrmash-Privod" LLC, Lysva also is shown in the paper.

The concept of an innovative power infrastructure for supplying liquefied natural gas to
consumers in remote regions of the counry, which do not have a developed network of
gas-pipelines, but has a railway communication, is given.

In addition, the use of the railway as a basis for the LNG delivery project to consumers, witch
are remote from developed gas-pipeline networks, will be accelerate the process of LNG
dovelopment in importing countries.
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