FA3OBAA NPOMbBIWWNEHHOCTb

JHEPTA3: onbIT NOArOTOBKM
U KOMNPUMUPOBaHUA HU3KoHanopHoro MHI

C KaXKAbIM roAoMm npo6nema MCTOLEHMA KPYNHbIX MECTOPOXKAEHMIA Ha
Tepputopuu P® ctaHoBMUTCA BCe ocTpee, B CBA3M C YeM MHOTOKPaTHO
BO3pacTaeT U BaXXHOCTb 3(h(heKTUBHOr0 MCNONb30BaHNA HU3KOHANOPHOIO
rasa. Cneynanuctol rpynnol komnauui JHEPT'A3 npeanaratot pewarb
TEXHONOTUYECKYI0 33424y KOMNPUMUPOBAHNA HU3KOHANOPHOIoO NONYTHOTrO
HedTaHoro rasa (aanee — HH MHI) komnnekcHo.

K.B. ABUneHko
3amecTuTenb pyKoBoauTtensa ,El,enapTameHTa
peanusaunun NpoexKTos

000 «3HEPIrA3», Mocksa, Poccus

KnioyeBble cnosa

HW3KOHanopHbIi ras, HH MHI, o6opyaoBaHue ans ra3onofroToBKMU U ra3ocHabxeHus,
KoMnpeccopHas yCTaHOBKA, KOMMpeccopHan CTaHuusaA, cenapaumsa, KOMNpUMnpoBaHue rasa.

HU3KOHAMOPHbIN IA3

MoHATME «HU3KOHANOPHLIN ras» (nanee —
HHI) TpaktyeTca no-pasHomy. Fa30BMKM pac-
cmaTpuBatoT HHI Kak npupoaHbIi ra3 Ha ycTbe
06bIBaOLLEN ra30BOM CKBAXMHLI — C HU3KUM
YPOBHEM [jaBNeHuNA, HeJOCTaTOYHbIM ANA NOAa-
4M rasa Ha KOMNPECCOPHYIO CTaHLMIO UAK ycTa-
HOBKY MOJrOTOBKM rasa.

HedTAHUKM noHMMalOT Moj HW3KOHanop-
HbIM ra3om nonyTHbIN HedhTAHON ras (nanee —
MHT) ¢ KoHLEeBbIX CTyneHeln cenapaunmn Hehbt,
He obnagawowwmin ypoBHemM AaBneHus, Heobxo-
AUMBIM ANA €r0 TPAHCNOPTUPOBKM OT YCTAHOBKM
noarotosku Hedn (aanee — YMH) go rasone-
pepabarbiBalolLero 3aBoja WM aBTOHOMHOTO
3HeproueHTpa MectopoXaeHus.

Hanpumep, y rasa KoHueson ctyneuun YIMH
BapaHpgeiickoro mectopoxaerus (doto 1) aas-
NeHne NpaKTUYecKn OTCYTCTBYET, W TPAHCMNOPTK-
poBky MMHI 3gecb 06ecneyrBaeT KoMnpeccopHas
CTaHuusA HKU3Koro aasneHus «HEPTA3» (doto 2).

MoHaTMe HHI He cBOAUTCA TONLKO K YpOB-
HIO [JaBNeHWA rasa Kak BaxHomy akTopy

A06blun. IKCNepTbl NPeANarawT U UHble Bapu-
aHTbl onpegeneHnit HHI. Tak, K HW3KOHanop-
HbIM MPOMbIC/IOBbIM ra3am OTHOCAT 3anachbl ra-
30BbIX W Fa30KOHAEHCATHbIX MECTOPOXAEHUN,
NPOMbILJIEHHOE UCNONb30BAHNE KOTOPbIX NpU
rny6oKOM KOMMNPUMWUPOBAHUM WM MArucTpasb-
HOM TpaHCnopTe CTAHOBUTCA 3KOHOMUYECKM
HepeHTabenbHO.

Bonee eMKUM BUAMTCA onpepeneHue, npu-
BA3aHHOE OAHOBPEMEHHO K 3KOHOMMWYECKoMy
U K TEXHUYECKOMY acnekTam. HU3KoHanopHbIi
ras — 370 ras, NPUCYTCTBYIOWMNIA B TEXHONOTU-
YECKMX Cxemax paspaboTtku, Aobblum v nepe-
paboTKM NPOAYKUMUM MECTOPOXAEHWA, BOB-
NleyeHre KOToporo B NMPOMbIWAEHHbIA 060poT
LOCTUraeTcs peleHnem cneymanbHbiX TexHU-
YeCKUX 3ajay U AOMONHUTENbHBIMI 3aTpaTamu.

MPOBJIEMA OB03HAYEHA

Mpo6nema Ao6bl4M U KUCNONb30BAHMA
HHI coctouT B cneaytouem. [laBneHune rasa B
nnacte CHWXaeTcs No Mepe ero BbIpaboTKU.
N BO3HMKaeT MOMEHT, Korja fAaBneHuA rasa,
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NoCTynamLLero U3 cKBaxuH, HeAOCTaTOYHO ANs
ero nogauyu B rasonpoBoabl 6e3 nposeeHus
NOAFOTOBUTENbHbLIX MeponpuATUin. M3-3a Beco-
MbIX 3aTpaT fanbHerllee ucnonblosaHue HHI
CTAaHOBUTCA HepeHTabenbHbIM MO COBOKYMHOM
LeHe Ao6bluu, ra3onoAroTOBKM U AOCTABKU K KO-
HeuyHomy noTpebutento. Mpu 3TOM B KaTeropuio
«HU3KOHamopHoro» nonagaet 15-20% 3anacos
NPMPOAHOro rasa, JOCTYNHOrO K A06blve.

Mo Mmepe WUCTOWEHNA KPYMHbIX MeCTo-
POXAEHUNA BaXHOCTb 3ajaun 3ddekTnBHOro
ncnonb3zoBaHnsa HHI 3HauuTenbHO BO3pacraer.
Mo 3KCnepTHbIM AaHHbIM, 06bem HHI Ha Bbipa-
60TaHHbIX ra30BbIX MECTOPOMAEHUAX TONbKO B
3anagHoi Cubupu ucuncnseTcs TpUANMOHAMMU
Ky6omeTtpoB. [0 pa3pabarbiBaeMbiM MeCTO-
poxaeHusm fAimano-HeHeukoro AO o6bembl HHI
npesbIWAloT 2 TPAH M?, @ B LLeNIOM N0 aBTOHOM-
HOMY OKpYry cocTaBnisioT 6onee 5 TpaH M3,

AHanornyHasa cutyaumsa BO3HWKaeT ¢ nonyT-
HbIM HeTAHbIM ra3om, Koraa npu agerasauum u
cenapupoBaHuu HedTU B 3Ty KaTeropuio nona-
[al0T 3HauuTeNbHble 06bembl MHI — LeHHoro
yrneBofopoAHOro coipbs. K npumepy, ecan 11
net Hasag (2007 roa) Ha BblHranyposcKom me-
cTtopoxpaeHun octatok HH MHI oueHnBanca B
obbeme 90 mnpa M, To Ha MegBexbem (K 2020
rogy) nporHo3supyetca 310 mapg m3. NMpobnema
CTaHeT NOBCeMeCTHOW yxe K 2025 roay.

Cutyauuio 060CTpseT yBeNUYEHNE AONN TaK
Ha3blBAEMOro «KMPHOro» rasa B obuiem 06b-
eme f06blun. 3@ METAHOBLIM «CYXWM» ra3om
NoKa CoXpaHAeTCA NPeumyLLecTBo, TaK KaK ans
ero ucnonb3oBaHus He TpebyloTCA Cneunanb-
Hble CUCTEMbl MO BbIAENEHNIO 3TaH-, MponaH-,
6yTaHOBbIX 1 6onee TAXeNbIX hpakymii. Mo 3Ton
npuyrMHe BONpoOC AaNbHeNWwero nCnonb3oBaHus
TAXenblX KomnoHeHToB MHI ocTpo He cTtout. Ho
yxe K 2030 rogy OKONO MONOBUHbLI f06bIBAE-
MOro rasa byaer «upHbimM». MepeopueHTayms
Ha A06bIYY «KMPHOTO» ra3a BblABUraeT HOBbIN
npuopuTeT — nepeocHalleHre NPoOMbICNOB ANs
MOArOTOBKM K TPAHCNOPTMPOBKE 1 nepepaboTke
rasoBOro KOHAeHCaTa — BAXHOro CbipbA ANA
rasoxmmuu.

Ho 3ta npobnema Tpebyer oTaensHoro pac-
cmoTpeHus. Mbl e BepHemcs K Teme HH MHT.

UCNoJib30BATb MAKCUMANIbHO

Mpouecc pa3rasnpoBaHna HeT MOXeT Ha-
YMHATbCA YKe B HAaCOCHO-KOMMPECCOPHbIX TPY-
6ax HehTAHbIX CKBaXMH. Mpu ABUKEHUM NpoO-
AYKUMM M3 CKBA¥WH No HedTerazonposojam
TaKke nponcxoamut Boigenerune MHI. B utore, no-
TOK NNacTtoBoi HeTU nepexofuTt U3 oaHodas-
HOro COCTOAHMA B AByxdasHoe — pasrasnpo-
BaHHaA HedTb M NONYyTHbIN HedTAHON ras. 310
NPOUCXOAUT MO NPUYMHE NAAEHWA AaBNEHUA W
M3MeHeHUA TeMnepaTtypbl N1acTOBOW KUAKOCTH.

OpHaKo COBMECTHOe XpaHeHue Wau TpaHc-
noptuposka Hed™M u MHI 3KOHOMUYECKN He-
uenecoobpasHbl. O6bem Bblaensemoro rasa B
HECKOIbKO pa3 npeBbllaeT 06beM KUAKOCTH.
CoBmecTHas obpaboTka HedT 1 MHI notpebo-
Basna Gbl UCMONb30BAHWA EMKOCTHOrO 060pyao0-
BaHWA U TpybONPOBOAOB 3HAUYNTENBHO 6ONbLINX
pa3mepoB. M03TOMy Ha 06beKTax AoObluM W
noAroToBKM HedTerasosbi MOTOK paspensioT
Ha ABa — HedTAHOW U rasoBbiii. Paspenenue
NOTOKa NPOMUCXOAUT B CrelManbHbIX annaparax
— cenapatopax, rae co3jalTca ycnoBus Ans
MaKcMmanbHo 3 deKTMBHOro BbigeneHus MHI
13 HedTU.

Bblaensemblii ra3 Hyxpaetcs B MOArO-
TOBKE Ha cneuuanbHOM TeXHONOMMYeCKOM

®omo 1-2 — Bapaxdeiickoe mecmopoxcderue (JIYKON/-Komu). Ycmaroska nodzomosku Hegpmu
U KOMNpeccopHas cmaHyus Hu3kozo dasneHus « IHEPIA3x»

®omo 3 — [T3C BambezaHcko2o mecmopoxcdeHus pabomaem Ha NONYmMHOM 2a3e
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®omo 4 — BakyymHasa komnpeccopHasa ycmaHoska «IHEPIA3» Ha [JHC-1 BbiHeanyposckozo
mecmopoxcderus (faznpomuedmo-HHI)

obopypoBaHuu. Mogrotoka MHI — 3T0 KoOMm-
nAeKc MeponpuATUA: OCyLIKa, YAaneHne mexa-
HUYECKMX NpUMeceil, CepooyncTka, oTbeHs3u-
HUBaHWe (M3BNEYEHWNE KNAKNX YrNEeBOAOPOLOB
C,,Bbille), yaneHne HeropioYnx KOMMNOHEHTOB
rasa (a3ot, ABYOKWCb yrnepopaa), oxnaxaeHue,
KOMNpUMUpPOBaHUe.

MNpeaBapuTensHo MOArOTOBNEHHbIN
MHI 06bl4HO pacnpepenseTcs cnesyoLnUm
obpasom. YacTb WAET Ha HyXAbl NPOMbIC-
na — nopjaetca Ha nogorpesartenu HedTu,
NPUMEHAETCA B Ka4yecTBe TonauBa ANA raso-
MOPLWHEBLIX WM  Ta30TypOUHHBIX 31EKTPO-
cTaHumii (boto 3), KoTenbHbIX. YacTb TpaHc-
nopTupyetcs notpeGutensm, K npumepy, Ha
rasonepepabartbiBaolnii 3aBOA ANA Monyye-
HUA NPOAYKTOB ra3oxumumn (ecnv 3aBoj Haxo-
AuTCA B paiioHe fo6biun HedTr). Ncnonbayetcs

MHF v ans obpaTHO 3aKayku B NNacrt 4ns no-
BbllWeHus HedTeoTAaumn (cuctema «rasnudr»).
Eule Byepa 3Ta cxema cBOAMNACh K MCNOSb-
3oBaHuio MHI 1-om ctyneHn cenapauumu. MMHI
2-01 1 NocnepyloLmx cTyneHei, Kak npasuno,
cKurancs Ha baKkenax, Tak Kak ras ¢ nocnefHux
CTyneHei 6osiee CNOKEH B MOATOTOBKE.

Takon MHI no nAoTHOCTU M copepXaHuio
KomnoHeHToB C, . =~ 3HAYUTENbHO «TAXEnee»
rasa 1-on ctyneHu. Hanpumep, nIOTHOCTb rasa
2-0if CTyNeHn MOXeT npesbiwath 1700 r/m? a
copepaHue C3+Bbiwe — 1000 r/m>. CooTBeT-
CTBEHHO, KONMYeCTBO BbiNAafalLWEro KOHAEH-
cata B rasonpoBogax [MHI 2-oi 1 nocneaytoLmnx
CTyneHeil ropasgo 6onblue, Yem Te e nokasa-
Tenu B rasonposogax IMHI 1-o# cTyneHn cena-
paumnu. [a3 KOHLEBbIX CTYNEHeN 0TANYaeTcs Bbl-
COKUM cofiepKaHnemM MexaHNYecKnx npumecen

PucyHok — Makem komnoHosku KY ¢ 8X00HbIM unbmpom-ckpy66epom

1 KanenbHom Bnaru. M, Ko Bcemy npoyemy, ero
Hajo KOMMPUMMUPOBATb.

Takum obpasom, pauuoHanbHOe WCNosb-
3oBaHue [MHI nocnegHux cTyneHen cenapayuu
TpebyeT AONONHUTENBHON MHDPACTPYKTYPbI ANA
cbopa 1 NoAroToBKU, YTO NOBbLIWAET cebecTon-
MOCTb ra3a 1 CHUKaeT peHTabenbHOCTb. [lo3ToMy
pAA KOMNAHWI He WY Ha 3TN 3aTpaTbl U BbIHYK-
AEeHHO camoycTpaHannch oTytuausaymm HHMHT.

Cutyauus nsmeHunaco nocne aHsapsa 2009
roga, KOraa npaBUTENbCTBO BBENO KECTKWN
HOPMaTuB, COrNACHO KOTOPOMY YyTUAM3aLUMK
NOMKHO nofBepratbea 95% scero MHI. Bonpoc
0 TOM, CHWUraTb UAKM He CKUraTb MOMYTHbIA ras
Ha dakenax, peweH B Poccun OKOHYaTeNbHO
u 6ecnoBopotHo. Cwuratb MHI cTano Haknag-
HO. M cpabaTbiBalOT He TOJIbKO 3KOHOMUYECKNE
caHkumu (Tab. 1). LleHnTcs u akonoruyeckas pe-
nyTauma HedTAHbIX KOMNAHWIA.

ron 2otz 2013 20 L2020 |

MoBblwatowmmn
KO3 duuneHT

4,5 12 25 100

Ta6. 1 — Mosblwatowjue Ko3guyueHmsi Kk

naame 3a caepxHopmamusHoe cxcueanue MHI

Mpy cHWkeHUn [O6LIYM HedT pesynb-
TatMBHOe wucnonb3osaHue [MHI npuobpertaer
oco6blii Bec. YuutbiBas, yto HH MHI 3aHumaet
3HayuMTe/bHYI0 400 B NOTEPAX MOMYTHOrO rasa,
HetTerazogobbIBaLLME KOMNAHUM BHEAPAIOT
COBPEMEHHbIe TeXHONOrMU ero yTUan3auuu.
Muorue yxe ybeaunucb B BEPHOCTU CBOEro
CTpaTernyeckoro Beibopa.

3ODEKTUBHOCTb OBECMEYUT SHEPTA3

Wtak, MHI co 2-o# v nocnepyowmx cTy-
neHerl cemapauuMnm HedTW ABNAETCA HU3KO-
HanopHeiM. Ero cob6cTBEHHOe pAaBneHWe He
npesbiwaer 0,4-0,5 MMNa 136. 1 He no3Bons-
eT TpaHcnopTupoBath IMHI mexay obbekTamu
HedTerasonobbiBalollero Komnaekca uam no-
AaBaTb ero B Tpy6onpoBo/A A0 FONOBHON KOM-
NPeccopHOW CTaHLUK, HanpaBAAloLLEen ra3 cTo-
poHHeMmy noTpebutenio.

B 310l cuTyauum TexHonornyeckas 3ajava
KomnpumuposaHua HH TIHI pewaertca Kom-
nnekcHo. MecTopoxaeHna oOcHalWaloTca TaK
Ha3blBaeMbIMU «ManbiMU» KOMNPECCOPHbIMU
craHumammn (ganee — KC) uam KomnpeccopHsl-
MU CTaHUMAMU HU3KUX CTyMeHein cenapauuu
(nanee — CKHC), oCHOBY KOTOPbLIX COCTABAAIOT
KoMnpeccopHble ycTaHoBKM (ganee — KY) Huz-
Koro faBneHus. Koraa e faBneHue rasa 6nus-
KO K Bakyymy (o1 -0,05 a0 0,01 MMa 136.), Ha KC
1 CKHC npumeHAI0TCA BaKyyMHble KOMIpeccop-
Hble ycTaHoBKM (hoTO 4).

HapewHas pabota KY ob6ecneunBaercs
cneunanbHbIMU - MHXEHEPHbIMU  peLleHnaMn
C y4yeToM coCTaBa W KayecTBa rasa, ycnoBuw
JKcnayatauum U UHAMBUAYANbHbIX MPOEKTHbIX
TpeboBaHuii. HaunHas ¢ 2007 roaa Takoi onbIT
HakonneH B pynne IHEPIA3, cneuunanusmpy-
IOWeNcA Ha TEXHONOTMYECKUX MPOEKTaX KOM-
NAEKCHON ra3onoArotoBku. WHxeHepbl IHEP-
[A3a TwWaTenbHo y4nTbiBalOT BCe 0COBEHHOCTM
KomnpumuposaHua HH TMHI, ucnonb3ys, Kax
npasuio, yCTaHOBKM Ha 6a3e BUHTOBbIX Mac/o-
3anoNHeHHbIX KOMMPECCOPOoB.

WHXXEHEPHbBIE PELLEHWNA

Ha3oBem oCHOBHble (aKTOPbl, OCNOXHSA-
lolMe nNpoLecc KOMNPUMUPOBAHWA HU3KOHa-
nopHoro [MHI, 1 paccmoTpum pelueHus 3TUX
npo6nem.
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®omo 5 — AdcopbyuoHHbIl ocywumens 2asa Ha LIMC 3anadHo-Moeymaopckoz2o
mecmopoxcdeHus (PyccHegpme)

Heo6xoaMMoCTb A00YMCTKU. HecmoTps Ha
TO, Y4TO B KOMMPECCOPHYI YCTAHOBKY NocTynaer
YK€ MoArOTOBNEHHbIN a3, cCoAepXaHue B Hem
MeXaHWYeCKUX NpuUmeceil U KaneibHOW Bna-
T He COOTBETCTBYET YCIOBUSM HOPMasbHOM
3KcnayaTaumm  BblCOKOI((EKTUBHLIX — arpe-
raToB MU He MNO3BONSET AOCTUrHYTb Ha BbIXOAE
YCTAHOBJIEHHbIX MPOEKTHbIX MapamMeTpoB Mo
yucrtote. [103TOMYy BO3MOXHOCTM OCHOBHbIX
3N1emMeHTOB cucTembl hunsTpaumm KY (rasomac-
NAAHOTO cenapatopa M KoanecueHTHbIX hunb-
TPOB) PaCWUPAIOTCA 3@ CYET AONONHUTENLHON
KOMMNNeKTaLum:
® Ha BXOAe rasa yCTaHaB/NMBAETCA ABYXCTYMEH-
yatblil UnbTpP-ckpyb6ep (pucyHok), ocHa-
LW EeHHbIN CUCTEMOW aBTOMATUYECKOrO peHa-
a KoHJieHcaTa;
® Ha Bbixoae m3 KY cTaBAT fononHuTenbHble

(hUNbTPLI TOHKOM OYMCTKM rasa. OHU, Kak u
cKpy66ep, BCTPaMBalOTCA B CyLLECTBYHOLLUNA
6n10K-moAyNb, 4YTO obecneymBaeT KOMMaKT-
HOe pa3melleHre 060pyLOBaHUS;

® B TEXHO/IOTMYECKYIO CXEMY YCTAHOBKU MOXKET
BK/II04ATbCSA Y3€N OCYLIKM rasa;

® B 0COObIX cnydanx BmecTe ¢ KY MoryT Takxe
NOCTAaBNATBCA KOMMAKTHbIE afCcopPBLMOH-
Hble, a6copbLUMOHHbIe UnKn pedpuepartop-
Hble OCYLIMTENN ra3a B OTAENbHOM YKPbITUK
(dboto 5).

Puck obpasoBaHus KoHaeHcaTta. Pabota
KOMMNPECCOPHBIX YCTAHOBOK Ha TAXKeNoM (Kup-
HOM) rase B MNpouecce KOMMNPUMMPOBAHWUA
BCEraa COMPOBOXAAETCH PUCKOM KOHAEHca-
Too6pa3oBaHUA BHYTPU cuUCTeMbl. BosHukaer
ABe npobnembl: 1) pactBopeHune B macie 60b-
LIOr0 KONWMYeCTBa YrNeBOAOPOAOB, Bedyliee K

®omo 6 — KomnpeccopHas cmaHyus aHeapHozo (BHympuyexosozo) muna 045 IM3C
Bocmoy4Ho-Meccosaxcko2o mecmopoxcoeHus

NOBbILWEHHOMY HACblILLEH IO MACcNa ra30KOHAEH-
CaToM, CHUEHUIO KWHEMATWYeCKOW BA3KOCTM
macna v yBenMyeHuto ypoBHA Macna B Machno-
6ake; 2) obpa3oBaHue KOHAeHcaTa B paboumx
AYerKax KoMnpeccopa, KOTOPOe MpUBOAWT K
YBEIMYEHUI0 NOTPEBNEHNA MOLLHOCTY Ha BHELL-
Hee CxaTie U MOLHOCTY Ha CXKaTue 0JHOrO Ku-
fnorpamma rasa. 3afava pelaeTcs cieayiowmm
cnocobom:

® NpOBOAUTCA AeTanbHbIA aHaNAM3 KOMMOHEHT-
HOro COCTaBa rasa W pacyetbl B crneyuanu-
31MPOBAHHOM MporpammHom obecnedyeHuu,
CO34aloleM TeOpeTUYEeCKYlo MoAenb no-
BE/EHWA ra3a Npu OMNpejeseHHbIX YCI0BU-
Ax (Temnepatype u AasneHun). 310 Aaer
BO3MOXHOCTb ~ ONpeaenuTb  ONTUManbHble
napameTpbl pabouux Temnepatyp macna u
rasa, KoTopble NO3BONAIOT BecTn paboyue
npoLeccsl B ra3oBoM KoHType KY BHe 30Hbl
KoHAecaToobpa3oBaHus;

® B Mmacnocucteme KY ncnonbsyercs cneymans-
Hoe 6onee BA3KOE Macno, MMeloLLee NoBbl-
WEHHYIO YCTOWYMBOCTb K HACLIWEHWIO TAXeE-
NbIMW YrN1€BOAOPOAAMMU.

HeraTuBHOe BAUAHWE KpalHe HU3KOrO faB-
nexus, 6au3Koro K Bakyymy. Komnpumuposa-
HUWe rasa C AaBneHnem, 6IM3KUM K BaKyymy (oT
-0,05 MIMa u36.), Bneyer cneayoue npobne-
Mbl: 1) BO3HMKaeT 6onblias pasHuLa B gasne-
HWUW Ha BXxofe 1 Ha Bbixoge KY, BcneacTeue yero
[aBneHune rasa, UMeloleecs B ycTaHoBKe, copa-
CblBaeTcA He TONbKO Yepe3 cOPOCOByi0 CBeuy,
HO U yepe3 BxoaHoMN Tpybonposog. Mpu 3Tom
NPOUCXOAUT «YHOC» MACNa 13 MaCI0CUCTEMbI BO
BXoAHOW unbTp-cKpy66ep; 2) noj aeicrerem
BaKyyma B KOMMPECCOPHYIO YCTAHOBKY MOMeET
noctynatb BO34yX, YTO YBeNWU4YMBAET B3PbIBOO-
NacHOCTb TEXHONOTUYECKOro npouecca. Mpume-
HAEMbIE pelleHns:
® OCHalleHWe CUCTEMbI BXOAHbIX KnanaHoB KY

MOZEPHU3UPOBAHHBIMU  ObICTPOAENCTBYIO-
WWUMKW KNanaHamu ¢ 3NeKTPOMeXaHUYeCKUMU
npUBOAAMM U MPYKUHHBIMK OTCEKaTensmu,
4TO NMO3BONAET OTCEeKaTb BXOAHOM Tpybonpo-
BO/ OT OCHOBHOM Marucrpanu;

* xomnnektauma KY cuctemoit obHapymeHus
KMCNOPOAA C AATYNKOM, ONpeaensiowmm ero
CofiepyaHue B KOMNPUMUPYEMOM rase.

W3meHeHMe XapaKTepUCTUK MCXOAHOrO
rasa. Mo ceoemy cocrasy MHI HecTabuneH. A no
YCNOBUAM HEKOTOPbIX MPOEKTOB KOMMpeccop-
Hble YCTAaHOBKM BOOGLIE KOMMNPUMUPYIOT CMe-
LWAHHbIW MOMYTHBIA ra3, NOCTYNaLW Ui C pasHbixX
06bekToB A06bIBatOLLErO KOMNNeKca. CooTBeT-
CTBEHHO, OCHOBHble ero napamertpbl (coctas,
NNOTHOCTb, AaBfeHWe, Temnepatypa TOYKM
pOCbl, TENOTBOPHAA CMOCOGHOCTL) MOTYT Me-
HATbCA. TaKKe N3MEHAIOTCA NapameTpbl UCXoa-
HOro rasa, MocTynawouwero ¢ oAHOro obbekra,
— B CUY KAMMATMYECKNX U3MEHEHUIA, UCToLLe-
HMA 3anacos yrneBojopPoAOB, 06BOAHEHHOCTH
CKBA¥WH ¥ T.4. YT0Obl KOHTPONMPOBATL 3TOT
npouecc (1 3atem, npu HeobxogMMOCTW, Ba-
pbupoBaTb  3KCM/yaTaLMOHHbIE XapaKTepu-
ctmku KY), KomnpeccopHble YCTaHOBKW MOTyT
OCHaWaTbCA  CNeayoUMUM [ONONHUTENbHBIM
obopynoBaHuem:
® MOTOKOBbLIA Xpomatorpad ¢ ycTpowcTBOM OT-

6opa npob ans onpegeneHus coctasa u Te-
nAOTBOPHOI cnocobHOCTU rasa;

® MOTOKOBbLIi U3MepUTENb Temnepartypbl Tou-
KU pocbl rasa no soge U yrinesogopogam (c
ycTpoicteom ot6opa npob);

® 3amMepHOe YCTPOMCTBO pacxoda KOMMpUMM-
pyemoro rasa.
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MecTopoxpenune 06beKT Kon-Bo HasHayeHue yctaHoBok | laBnenue IMHI Ha
KY Bxoge, MMa (136.)

XaHTbl-MaHcuinckuin AO CeBepo-JlabatbloraHckoe [HC-3 2 TPaHCNOPTMPOBKA rasa -0,02
Pecnybnuka Caxa (Akytns) TanakaHckoe unc 1 TPaHCNOPTUPOBKa rasa -0,02
Pecny6nuka Caxa (Akytns) TanakaHckoe AHC-2 1 TPaHCNOPTUPOBKA rasa -0,02
XaHTbl-MaHcuiickuin AO AnexuHckoe unc 4 TPaHCNOpPTMPOBKa rasa 0
XaHTbl-MaHcuncknin AO depfopoBcKoe UnnH 2 TPaHCNopTMpPOBKa rasa 0
XaHTbl-MaHcuiicknn AO 3anagHo-CypryTckoe LIKNMH 2 TpaHCNopTMPOBKa rasa 0
XaHTbl-MaHcuicknin AO JlanTopcKoe LnnH 2 TPaHCNOPTUPOBKA ra3a 0
Heneuknin AO BapaHpaeinckoe YIMH 3 TPaHCNOPTMPOBKA ra3a 0
Amano-Heneukuinn AO BbiHranyposckoe LNC (4HC-3) 2 TPaHCNOPTUPOBKA ra3a 0,001
Amano-Heneukuin AO BbiHranyposckoe AHC-1 1 TpaHCNopTUPOBKA rasa 0,001
Amano-HeHeukuin AO ETbl-MypoBCcKoe AHC-2 1 TpaHCNopTUPOBKa rasa 0,001
Amano-Heneukuin AO BbiHrasxmHckoe unnH 1 TpaHCcNopTMpOBKa rasa 0,001
XaHTbl-MaHcunckuin AO CoBetckoe YNCB-3 1 TpaHCNOPTMPOBKa rasa 0,001
XaHTbl-MaHcuitckuin AO CoBetckoe YNCB-9 1 TpaHCNoOpTMPOBKa rasa 0,001
XaHTbl-MaHcuiickuin AO Baxckoe YNCB-4 1 TpaHCNoOpTMPOBKa rasa 0,001
XaHTtbl-Mancunckuin AO Baxckoe YNCB-5 1 TpaHCNOpPTMPOBKa rasa 0,001
XaHTbl-MaHcunckuin AO PoroxHukoBckoe YKAT (Une) 1 TpaHCNoOpTMPOBKa rasa 0,02
XaHTbl-Mancunckuin AO KoHutnopckoe AOHC-1 2 TpaHCNopTUPOBKa rasa 0,1
XaHTbl-MaHncuickuin AO Konutnopckoe AHC-2 3 TpaHCNOPTUPOBKA rasa 0,1
XaHTbl-MaHcunckuin AO ®epnopoBcKoe LUnnH 2 TpaHCNopTUPOBKa rasa 0,1
Pecnybnuka benapycb Peunykoe KC 2 TpaHcNopTMPOBKa rasa 0,1
fimano-Heneukunn AO m/p Bonblwexetckon Bnaamubl  TCHKY 1 TPaHCNOPTUPOBKa rasa 0,1
XaHTbl-MaHcuinckuin AO BbicTpuHCKOE YMNCB-2 2 TPaHCNOPTUPOBKa rasa 0,15
XaHTbl-MaHcuiickuin AO BatbéraHckoe 3CH (IT3C-72) 4 rasocHabxenue Typbud 0,15
Tomckas obnacTtb Nronbcko-Tanosoe 3CH (IT3C-12) 2 rasocHabmeHue TypOoUH 0,17
XaHTbl-MaHcuniickuin AO CeBepo-/labaTtbloraHckoe 3CH (T'T3C-36) 6 rasocHabxeHue TypbuH 0,2
XaHTbl-MaHcuitckuint AO PoroxHuKoBcKoe ICH (ITaC N 1 rasocHabxeHue TypbuH 0,2
XaHTbl-Mancuicknin AO Av-lMumckoe AHC 4 TpaHCnopTMpoBKa rasa 0,2
Amano-Hexeukuin AQ BocToyHo-Meccosxckoe 3CH (IT2C-84) 4 rasocHabmenue TypbuH 0,2
TiomeHcKas obnactb tOxHO-HiopbiMcKoe JCH (IT3C-8) 2 rasocHabxeHue TypbuH 0,2
XaHTbl-MaHcuinckuin AO YnbAHOBCKOE KC 2 TPaHCNOPTMPOBKA rasa 0,25
XaHTbl-MaHcuinckuin AO 3anaaHo-MoryTnopckoe unc 1 TPaHCNOPTMPOBKA rasa 0,25
XaHTbl-MaHcuitcknin AO 3anagHo-YuropuHckoe 3CH (IT3C-12) 3 rasocHabxeHue Typbus 0,3
fAmano-Hexeuxuit AO BepxHe-Hagbimckoe 3CH (IT3C-24) 3 rasocHabxexue TypbuH 0,3
XaHTbl-MaHcunckunin AO PoroxHuKkoBcKoe 3CH(IMACN2) 3 rasocHabmeHue Typ6uH 0,3
XaHTbl-MaHcuicknn AO butremckoe KC 3 TpaHCNopTMPOBKa rasa 0,3
XaHTbl-MaHcuicknin AO MypbayHckoe KC 3 TpaHCNopTMPOBKa rasa 0,3
HeHeukuit AO OXHO-XbINbYytOCKOE 3CH (IT3C-125) 4 rasocHabxeHve TypbuH 0,35
XaHTbl-MaHcuinckuin AO TeBAMHCKO-PyccKMHCKOE 3CH (TT3C-48) 3 rasocHabxeHve Typbus 0,35
Amano-Heneukuin AO MakaxnHckoe YIMH n KCY 1 TpaHCNopTUPOBKa rasa 0,39
XaHTbl-MaHcuitckuin AO KoHutnopckoe 3CH (IT3C-24) 3 rasocHabxeHve Typbun 0,4
XaHTbl-MaHcuickuin AO 3anagHo-KamblHcKoe 3CH (IT2C-24) 3 rasocHabxeHve Typbun 0,4
XaHTbl-MaHcuickuin AO MypbsiyHCcKoe 3CH (IT2C-24) 3 rasocHabxeHue Typbus 0,4
XaHTbl-MaHcuinckuin AO fOKBbAYHCKOE 3CH (IT3C-36) 3 rasocHabyexue TypbuH 0,4
XaHTbl-MaHcuitcknin AO CeBepo-JlabatbtoraHckoe 3CH (IT3C-24) 3 rasocHabyexue TypbuH 0,4
XaHTbl-MaHcuiickuin AO TpomberaHckoe 3CH (I'T3C-12) 3 rasocHabxeHve TypbuH 0,4
Pecnybnuka Caxa (Akytns) TanakaHckoe 3CH (IT3C-144) 6 rasocHabyexue TypbuH 0,4
XaHTbl-MaHcuiickuin AO PoroxHuKkoBcKoe 3CH(T3CNY) 3 rasocHabxeHue TypbuH 0,4
HoBocubnpckas obnactb Bepx-Tapckoe 3CH (IT3C-10,4) 2 rasocHabxeHue TypbuH 0,4

Tab. 2 — KomnpeccopHbie ycmaHosku om komnaruu IHEPIA3, nepekaqusarowjue HuskoHanopHslili [THI ¢ dasneHuem do 0,4 Mlla u36.

IKCNO3NLUMA HEGTb A3 ANPEJIb 2 (62) 2018



Tshkenble ycnoBus 3kcnayatauuu. Hepearo
KOMMNpYMMUpoBaHue HU3KoHanopHoro MHI npo-
XOAUT B TAKENbIX YCI0oBUsAX: 1) KaMmatnyeckue
yCNoBMA, KOrga MUHMManbHasa Temnepartypa
BO34yxa AoCTUraeT MmHyc 60°C, a cpefHAA Tem-
nepatypa Haubosnee XONOAHOW NATUAHEBKU —
MuHyc 50°C; 2) ocobeHHOCTU cocTaBa rasa — Ha-
npumep, BbICOKOE COZepaHne cepoBoAoOpPOAa;
3) ynaneHHoCTb (TPyAHOAOCTYNMHOCTb) 0ObEKTOB,
UTO OC/IOXHAET TEXHUYECKOE 0BCAyHKMBaHUE W
KOHTPONb 3a X0A40OM 3KCMyatauum obopyaosa-
HuA. [103TOMY Ha NpaKTUKe NPUMEeHAITCA cneay-
oune peleHna:

e BbiGop BapuaHTa ucnonHenus KY: BHyTpuue-
xoBoe (thoTo 6), KOHTeliHepHOe, apKTUYecKoe
(doto 7);

® MOAEepHMU3auMAa MaciocucTeMbl U NpUMeHe-
HWe macen HOBOrO NOKONEHWS;

® 1CNoNb30BaHuWe cneymanbHbIX CNNaBOB M aH-
TUKOPPO3UIMHBIX MaTep1anos Npyu NPoOn3BoOA-
CTBE KOMMPECCOPHbIX YyCTaHOBOK;

e ocHaweHune KY ycTpoicTBOM NnaBHOro nycka
asurartens;

® pe3epBMPOBAHME HEKOTOPbIX 3MEMEHTOB W
y3n0oB o6opyaoBaHus (Hanpumep, CABOEH-
Hble (UNLTPbI MAaCAOCUCTEMbBI WU HACOCHI
CUCTEM CMA3KM M OXNaxpeHus), ocobeHHo,
KOrAa KOMMNPeCCOpHble CTaHLMKU 3KCnayaTu-
pytoTcs 6€3 pe3epBHOI YCTAHOBKMU.

PEAJIN30BAHHbBIE MPOEKTbI

HauuHas ¢ 2007 roga SHEPIA3 nocrtasun
W BBEN B 3Kcnayatauuio 275 TeXHONOTNYeCKNUX
YCTAHOBOK MNOAFOTOBKM WM KOMNPUMUPOBAHUA
rasa. B 3anekTpoaHepreTuke oHu paboTalT Ha
171 3Hepro6noKe CyMMapHOW MOLWHOCTbIO 6
290 MBT, B He(bTerazoBoi oTpacnu — NojroTas-
NINBAIOT MOMYTHbIA HEDTAHON U MPUPOAHBIN ra3
Ha 43 MeCcTopOoXeHUsX.

Komnpeccopuble yctaHoBkn «IHEPTA3»
(YHKUMOHMPYIOT Ha Cleaylowmnx obbeKTax Ao-
OblBalOLLEr0 KOMMJEKca: 3HEpProueHTpbl cob-
CTBEHHbIX Hy¥A (ACH) Ha 6ase T3C u ITY-T3L;
Liexa noAroToBKM 1 nepexaukun Hedtv (LMNMH);
Liexa KOHTponbHoii npoBepku Hedtn (LKMH);
AOXMMHble HacocHble craHumu (OHC); ycra-
HOBKM noarotoBku Hedtn (YIH); ueHTpanbHble
nyHKTbl cbopa HedTn (LUMC); KoHueBble cenapa-
LMOHHble ycTaHoBKM (KCY); ueHTpanbHble nepe-
KaumMBawLiMe CTaHLUW; TPAHCMOPTHbIE CUCTEMBI
¥upakux yrnesogopogos (TCHY), ycraHoBKM
npeasaputensHoro cépoca sogbl (YNCB); ycra-
HOBKM feaTaHu3aumm KoHgeHcarta (YAK); ycra-
HOBKM KOMMNAEKCHOW noarotoBku rasa (YKMI).

B I'pynne 3HEPIA3 noctosHHO HapaliuBa-
€TCA YHVWKaNbHbI OMbIT peanusaunmn npoeKkToB
Nno KOMNPUMMPOBAHUIO HU3KOHanopHoro MMHI.
Nx reorpadma — ot Pecnybnuku Benapycb
(boTo 8) no KpaitHero Cesepa u Pecnybnuku
Caxa. Ha cerogHs B Takux cneunanu3mpoBaH-
HbIX NPOEKTax 3afencTBoBaHo 117 Komnpeccop-
HbIX yCcTaHOBOK (Tab. 2), eute 11 KY rotosaTcsa K
BBOfY B pabory.

SREPTA3

FTA3O0OBbBIE TEXHONOIMNK

105082, Mocksa,
yn. b. MoutoBas, 55/59, cTp. 1
Ten.: +7 (495) 589-36-61
dakc: +7 (495) 589-36-60
info@energas.ru
www.energas.ru
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®omo 7 — KY 8 apkmuyeckom ucnonHeHuu komnpumupyrom HH ITHI 8 cocmase CKHC
Cesepo-Jlabambiozarckozo m/p (CypeymHepmezas)

[poussodcmseHHas npakmuka ybexcdaem Hac:

0214 payuoHanabHo2o npumeHeHua [THI 8 makcumanbHoO
BO3MOMCHbIX 06beMax mpebyomcs He MoJibKo
yesneHanpasieHHsle ycuaus 2ocydapcmaa, obwecmsa u
6u3Heca, HO U craxceHHas paboma npogheccuoHanbHo20
coobujecmsa — He(hpmaHUKOB, NPOEKMUPOBUUKOSB,
npoussodumesneli 060pydoBaHus.

®omo 8 — OcHaujeHue Pequyko2o mecmopoxcdeHus 8 benapycu KomnpeccopHbIMU ycmaHo8Kamu
HU3K020 dasneHuUs No380UMO 3asepuwums PecnybaukaHckyo npoepammy no ymunuzayuu lTHIC
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