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MOJAEPHU3ALIUA U 3AMEHA KOMIIPECCOPHOI'O OBOPYIOBAHUN:
HA TA30MNEPEPABATBIBAIOIINX KOMIIJIEKCAX KOMITAHUH OAO «CHUBYP»

Kniouesvie cno6a. ymuauzayus nONymuozo He@maHo2o 2a3a, MOOePHU3AYUA KOMAPECCOpHO20 060py006anusl.

Ha ocrosanuu npunsmou ¢ 2008 . Ipozpammer ysenuyenus o6vemoe nepepabomry nonymnozo HepmaHo2o 2asd Ha
npednpusmusx OAO «Cubypy, Obiiu ymeepicoeHvl NIaHbl MOOSPHU3AYUYU MEXHOROSURECKUX NPOYeccos U pabomaio-
wez20 obopydosanus komnanuu. 340 « HUHmypboxomnpeccop um. B.B. [llnenna» cosmecmuo ¢ OAO «Kasanexom-
npeccopmMauty nPeonoHCUIN MEPONPUAIMUA NO MOOEPHU3AY L WUPOKO uchonb3yemoix 6 npouseodcmeax OAO «Cubyp»
KoMIpeccopHoix yemanogok 411[2-109/18-76. [Toroscumensvrole pesyrbmams MOOEPHUSAYUU MEXHOT0ZUHECKUX Nil-
nutt KI{-102/1,2 ¢ ucnoavszosanues cogpesernvix xopnyeog cocamus 411[2-184/13,5-76 nossoasiom 3axkazuuky oeaanms
8bIGOO, MO APU HEOONLUUX 3AMPAMAX U CHCAMBIX CPOKAX MOOEPHU3AYUU 06Opy00sanus, be3 ocmanosKy NPou3eo0-
CMBA OCHOBHOU MEXHON02UL BOZMONICHO OOCMUYb 3HAYUMENbHBIX PEe3YAbMAMOos.

Key words: casing-head oil gas recovery, retrofitting of compressor equipment.

On the basis of Program, adopted in 2008, for the increasing of capacity of the oil gas treatment at JSC"Sibur”' facili-
ties. plans for modernization of technological processes of the company and for retrofitting of the equipment being in
operation have been approved. JSC “Nllturbocompressor n.a.V.B.Shnepp” together with JSC”Kazancompressormash”
have proposed methods for retrofitting of widely used at JSC "Sibur”” production facilities 41'1]2-109/18-76 compressor
plants. Positive results of KL{-102/1,2 process train modernization using the state-of-the-art 4I'L[2-184/13,5-76 pres-
sure casings show the Customer that with small expenses and on a tight timetable it is possible to achieve considerable

results without any suspension of the main process production

B coepemennbix pazpabotkax 3A0 "HHHUryp-
Gokomnpeccop"” BaXHOE MECTO 3aHMMAOT paboThl, CBi-
3aHHble C dHeprocbeperalonmUMy TeXHOJIOTUAMH, CHIDKe-
HHEM TMOTEPb HEBO30OHOBIAEMBIX JIHEPrOPECYPCOB,
YAy4IUEHMEM 3KOJOTHYECKOH O0OCTAaHOBKHM B palioHax
A00biuH ra3a U HeQTH.

B mHacroamee Bpems HeQTAHas NPOMbILIIEH-
HOCTb 3aHHMAET MEPBOE MECTO MO 3arpA3HEHHIO OKpY-
xawowed cpensl. Hanpumep, B8 2007 romy ona mana 3
muwuinoHa 706 Thicsu TOHH BhiGpocoB. IToutu Bce >TH
BbIOPOCHI — PE3y/bTaT CHKUraHWA MOIYTHOTO HedTAHOTO
raza. [Ipobnema cxurasus nomyTHOro HedTsHOro rasa
(ITHT') - onna 3 Haubonee akTyalibHBIX WM OCTPBIX IS
Hawel crpanbl. Cxurasme [THIT npuBogut k ymepOy
OKpYKarollel cpeabl, CocOOCTBYET NapHUKOBOMY 3d-
(exTy, HaHOCHT BpEl 3[0POBbI0 HACE/ICHWA, a TaKKe
3KOHOMMKE CTPaHb! - LIEHHOE XHMMUYECKOE ChIPhE W SHEp-
[€THYECKHUI pECypC NPOCTO BhIOPACKIBACTCA HA BETEP.

C | sinBaps 2012 B cooTBercTBuM ¢ [TocTaHOoB-
nenveM [lpasurensctsa PO Ne7 ot 8 swmaps 2009 r. «O
Mepax IO CTUMYJMPOBAHMIO COKpALIeHUs 3arpA3HeHus
armocdepHOro BO3oyXa MPOAYKTAMH CXKHTaHWs TIOMYT-
HOro He(TAHOIrO raza Ha (akeNbHBIX YCTAHOBKax» BBO-
JATCS HOBblE MPUHLMILI pacyera IUaThl 3a BLIOPOCH
BPEIHbIX BELIECTB, 00pa3yomuxcs npu cxuranuu [THT.
B cootsetcTBUN ¢ [locTanornenneM Ne7:

BBonurcs 1neneBoil mokazaTenb CKMUIaHHs
[THI" Ha dakenpHbIX YCTAHOBKAX Ha YpOBHE 5% OT 00be-
Ma nobsitoro TTHT;

— Ilnara 3a BbIOpocsl wis obbemoB ITHIT, npe-
BLILIAKOILMX LIeJTIeBON NOKa3aTeNb, PAaCCUMUTHIBAETCA Kak
33 CBEPXJIMMHTHOE 3arpA3HEeHHE;

— Bronutcs nosbinamomuit kosbduuuent 4,5 k
CTaBKaM TIIaThl 3a BbIOPOCH! I 00BEMOB, MpPEBBIIIAIO-
KX [IeJIeBO# NOKa3aTensb;

— Bpoaurcs nosimaromuit ko3dpduuuent 6,0 k
CTaBKaM TUIaThi 3a BbIOPOCHI TPU OTCYTCTBHH CPENCTB
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M3MEPEHHs M yueTa, NOATBEPKIAIOIMKX (aKTH4SCKHH
00beM 00pa3oBaH¥s, HCTIO/Ib30BAHMA U CHKMTAaHMA Ha (a-
KeJIbHbIX YCTAHOBKaX.

CornacHo odrumanbHo#it craTuctuke LIJTY T3K
B Poccun B 2010 romy Onuio nobeito 65,4 mupa. M no-
nyTHoro Hedranoro rasa (ITHI), u3 koTopbix Ha takens-
HBIX YCTaHOBKax ObuI0 cOMOKeHO 15,7 mapa. M (T.e. 24%
oT o0bema 1o0bIun).

[lo manHbIM MupoBoro baHka, Mojy4eHHbIM Ha
OCHOBaHMHM CIyTHMKOBBIX HcciefoBanuit NOAA, o6bem
cxwuranus TTHI" B Poccun CPUIBHO 3aHwxeH, B 2010 roay
OH cocTaBui 35,2 MIpA. m° (Gonee 26% mupororo obbe-
Mma coxuranus [THT).

Ha pucynke | npencrapieHa OuHaMuka o0bema
cxkuranus W ucnonb3osanus ITHI B P®, w3 xoropoii
BUHO, 49TO B 2011 TOy YPOBEHb CHKUTAHUA HHF cocTa-
eun 16,7 mipa. M® npu o6 68,4 mipa. M.

[lo nanubiM TeHepasibHOM CXeMbl pa3BHTHSE
uedTaHON oTpaciu Ha mepwon 2020 roga, Hedranas oT-
paciib A0JKHA BLIATH Ha ypoBeHb yTunu3auuu [THI 95%
B2014r.

Ha pucynke 2 moka3aHbl OCHOBHBIE Hanpasiie-
Hua ucnones3osanus TTHT, kotopsie aBnaioTcs nepepa-
GOTKOM M BHIPaGOTKOH >7eKTpodHepruu: B ycnosusx
YXKECTOUEHHs OTBETCTBEHHOCTU 3a Cxuranue [THI B Bi-
Jie MOBLILIEHNS TUIATHI 32 BHIOPOCH! U BHeceHHs TpeboBa-
HU# no yrunusauun 95% ITHI B nuneH3HOHHbIE corna-
IUEHHA W TIPOEKTHbIE AOKYMEHTHI, HEQTAHbIE KOMIIAHHME
BBIHYKA€Hbl MCKAaTh HOBbIE CrIOcO0B! yTUnn3auny. B ua-
CTHOCTH, OHHM OYIYT HaxOIWTb HOBbIC BO3MOXKHOCTH 10
NapTHEPCTBY 1O LETNIOYKE CO3AaHMS CTOUMOCTH, HATIPH-
mep ¢ CUBYPoM WM BHEIPATH TEXHOJIOTHMH 3aKayKi
rasa B IUIacT.
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Puc. 2 — Crpykrypa ucnoasszoBanus [THI'T BUHK
2011r

B 2009 r. mnata 3a BbLIOPOCHI TMpH CHKMIaHWK
ITHI' Ha dakenbHbIX yCTaHOBKax coctasuna 340 MIH.
py6., B Poccuu Bcero 3a HeraTupHoe Bosjeficteue 19
mapi. py6. Takum 00pa3om, 1015 IWIaThl 3@ BbIOPOCK! NPU
cxuranun [THT cocrasnana menee 2% ot obuiero ofne-
ma rutatexeii mo Poccuu u oxono 8% ot obuiero odsema
TUTaThi 3@ BRIOPOCHI B aTMOCHEPHBIA BO3AYX

Cpenusis yaensHas 1iata 3a Beibpockl B 2009
rooy COCTaBJIsia 0k00 25 pyo./ThiC. M, njmqu riaTa B
npenenax HopMaruBoB — 4,5 py6./Teic. M", a CBepXHOp-
matusHas — 112,5 py06./Teic. M”. BBEJIeHHE LIENEBOTO ITO-
Kazarend CKUranus 5% u noBbimaroniero kodpduiinenra
4,5 MOTYT PUBECTH K TOMY, 4TO IUIaTa 3a BHIOPOCH ipH
cxuranun [THI™ no Beeii otpaciu Beipactaet B 2012 roay
npumepHo B 50 pa3 — 1o 16,7 mapa. pyo.

Ha ocroBanuu npussto# B 2008 r. TIporpamMmsl
yBesuYeHns: 00beMOB T1epepaboTKK NOTYTHOrO He(TIHO-
ro raza Ha npeanpuituix OAO «Cubyp», Obuin yTBEp-
KICHBI TUTaHBI MO/IEPHH3ALIMHM TEXHONOIUYECKUX TpoLec-
coB 1 paboTatowiero 060py10BaHUA KOMIIAHUA.

B 2007 roxy Obli0 3aKIHOUEHO FEHEPATLHOE CO-
raleHnue o paspaboTKe, M3rOTOBACHNSA U TIOCTABKH Typ-
GokxomnpeccopHsix arperatos ¢ OAO «KasanskoMrpec-
COpMaLLI.

B paMkax peanM3auuM BBILICYKa3aHHOTO reHe-
pansHOro cornaienus B mepwon ¢ 2007-2009 r. 3A0
"HHUHTyp6oxommpeccop" paspaboran paboune NpOEKTHI,
COBPEMEHHBIX KOMIIPECCOPHBIX arperaToB IUIs KOMIIpe-
MUpOBaHUA M JaibHeiiliel nepepalbOTKH TMOMYTHOTO
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HedraHoro raza, OAO «Kazanbkomnpeccopmali» WX
W3rOTOBHMI M MOCTABMIL.

K cneunduueckum tpeGoBaHUAM, KOTOPbIE He-
o6xoauMo YyuuTLiBaTh Mpu co3ganuu KV nonyTtHoro
HeTAHOro rasa, MOXKHO OTHECTH:

HEMOCTOAHHbIH COCTaB ra3a [10 BPEMEHH
BbIPabOTKYU MECTOPOKIACHUS,

HATUUKE YIVIeBOAOPOAHBIX (PpaKLU,

MMEIOIINX CKIOHHOCTb [P ONPEAE/ICHHbIX TIOBbILIEHHBIX
TEMTIepaTypax OCaXAaTbCsi B MPOTOYHON YACTH KOMTIpec-
copa ¥ ra3oBbIX TPyOONpOBOAAX;

Haj4ye B COCTaBe ra3a onacHalx

KOMTIOHEHTOB 00yc/IOBUIa NOBBILUEHHbIE TpeOOBaHMA K
KOMIMIpeccopaM, Kak B YacTW MaTepuanbHOro MCnojHe-
HUS, TaKk ¥ B YacTu obecneyeHusa 6e¢3omacHoi u 6e3mon-
HOM 3KCIUTyaTalluu;

nocrapka KY B aHrapHOM HCTIOJHEHHH €O
BCEMH CHCTEMaMHU KU3HEO0ECTICUCHHUA.

B cBeTe BLINOAHEHHS IUIAHOB MOLEPHHU3ALLMH,
3A0 «HHUUTypGokommpeccopy cosmectHO ¢ OAO «Ka-
3aHLKOMOPECCOPMAl» MNPENOKAIM MEPOTPUITUS NO
MOJEPHHU3ALIMH IUPOKO UCTIONB3YEMbIX B NPOU3BOACTBAX
OAO «Cubyp» KOMMpPECCOPHbIX YcTaHOBOk 4T1[2-
109/18-76, ¢ uensio:
yBeaudyeHna o00beMOB mepepaboTku rasa, 3a
cueT mpuMeHeHus bonee 3 PeKTHBHON MPOTOUHON YacTH
KOpTIyca CXaTus U ONTHUMAIbHON 3arpy3Kd MMEKIIEro
NPUBOIHOTO 3JIEKTPOABHTATEA,

NpHUMEHEHHs B HOBOH KOHCTPYKLMK
KOMTIpeccopa CyXuX Tra3ofWHAMWYECKMX YIUIOTHEHHH,
BMECTO MAC/AHBIX LIEJNEBBIX YILIOTHEHHH, KOTOpbIE HC-
nosk3yloTCs B cTapoit konctpykimum 47'1[2-109/18-76.

Hoseili kopryc cxarus 41'112-184/13,5-76 (puc.
3) ycTaHaBIMBaeTCAd Ha CBOEH OMOPHOW pame, BMECTO
CTaporo Kopryca CxaThs, Ha CyLIeCTBYIolme QyHaameH-

I‘ - i
A

Puc. 3 - Paspes xopnyca 4I'L{2-184/13,5-76

B okta6pe 2008 r. Obin 3aK/IOY€H [JOrOBOp Ha
NOCTaBKy ABYX Kopmycos cxxarus 4I'1[2-184/13,5-76 nns
MOJIEpHM3ALMK KOMIIPECCOPHbIX ycTaHoBoK KII-102/1,2
Ha OAO «I'y6xunckuit I'TIK».

B teuenne 2009 r. Obuia ocyllecTBieHa paspa-
f0oTKa TEXHWYECKOTO 3ajaHus, padouei KOHCTPYKTOp-
CKOM [IOKyMEHTallMH Ha HOBbIH KOPIYC C/KaTuA, NPOU3BE-
JEHBI W3rOTOBIEHWE ABYX W3AENWH, 3aBOACKME HCIbITA-
nus ¥ obopynoBaHue ObUIO OTIPYXEHO 3aKasuMKy Ha
wiomanky OAQO «'y6xkunckui I'TIK».



C konua 2009 r. ¥ B NEPBOM NOTYTOAHH 2010 r.
Ha OAO «Ty6xuuckom I'TIK» ocymecTsisics nosrar-
Hblli TIEPEMOHTAX KOMIIPECCOPHOro 006OpyAOBaHKA YCTa-
nosok K11-102/1,2. B asrycte 2010 T. bl MPOBEIEHbI
fycKo-HanagouHsie paboThl HA nepeoil YCTAaHOBKE H
8.09.2010 r. GbUI NOMMACAH KT MONOKHMTENLHBIX ONbIT-
HO-IPOMBITIIEHHBIX WCTIHITAHUA W Tepenayn TIEpBOTO
KOMIIpeccopa B IKCILTyaTallKio, 22.12.20i0 r. mocie yc-
[eLHbIX HCTbITAHMHA Obl1a MPUHATA MO aKTY B SKCILTYa-
Talmio ycraHoBka Ne 2 4T'112-184/13,5-76.

Ha 3Tanax MOHTaXa H IyCKO-Hanal0yHBIX pador
NPOM3BOJMNACH OT/IA/IKA HOBOTO obopynoBauus B MOIEP-
HM3WPOBAHHOM TEXHOIOIHYECKOM LMKIC NPOM3BOJICTEA,
1 G611 BHIPABGOTaN ANTOPUTM ABTOMATHYECKOTO yNpasie-
Hus paboTON yCTaHOBOK KILI-102/1,2. 3a ucTeKiMi mne-
pHOJL MOACPHM3HPOBAHHbIE yCTAHOBKH 3apEeKOMEHI0BATH
ce6si TOMBKO C MONIOKHTENbHOH CTOPOHBL, KaK B HacTH
HAICKHOCTH, TAK ¥ C IKOHOMUECKOA TOUKH 3PCHUA.

B uauane 2012 r. aBe KOMIPECCOPHBIC YCTAHOB-
xn 4T'112-184/13,5-76 M1 u3roTOBIEHbI, YCHEIIHO UCTIBI-
TaHbi M OTrpyxkenbl Ha OAO «¥OxHo-Bansikckuit I'TIK»
TaKKe B paMKax MOACpHM3aUWK YCTaHOBOK KII-102/1,2.
B HacTOsilee BpeMA JaHHbIC YCTAHOBKM HAXOLATCA B
COCTOSIHHME MOHTAXA.

CpaBHuTENbHAA Ta0IMLA NAPaMETPOB NPH pabo-
te ycranosok KII-102/1,2 ¢ xomnpeccopamu 4T'112-
109/18-76 (A0 MOIEpHU3ALMHN) U 4T'112-184/13,5-76 (no-
CcJle MOJIepHW3aLIMK) HA ONWHAKOBbIE COCTABbI Ia30B (cy-
X0t oTOeH3MHEHbIH I'a3) U CKOPOCTH BpallCHUA POTOPOB
kopryca cxkarus (10363 06/MHMH) NPUBOAWTCS HUXKE B
Buze TabaHLBL,

W3 npuseeHHO# Tabn. 1 BMAHO, YTO CMCHA
KOpIIYCOB CXATHA NO3BOJIMIA YBEHIUTE PACXOA Nepepa-
GaTbIBAEMOTO MOIYTHOrO He(TAHOIO ra3a B CPEAHEM Ha
50%. [lpoBeienHas MOJEPHU3alMsi NpuUBENa K YBEW1E-
HWO 00bEeMOB IPOM3BOACTBA TA30BOr0 KOHAECHCATd H
CHIDKEHHMIO SHEPro3aTpar nepexaukyu OTOeH3WHEHOTO rasa
B MAruCTpPaNbHbIC TPYGOIPOBOLI Ha 22%.

[IpumeneHne B KOHCTPYKLMA HOBBIX KOPIYCOB
¢KaTUs CyXHX Ta30[MHAMM4YECKHX yorrenuiit (CT'Y)
I03BOJIMIO ROCTHYD CIEAYIOILIMX MPEUMYIIECTB:
MCK/IIOUNT W3 PaboThi B AEMOHTHPOBATh TPO-
MO37X0e 000pY/I0BaHHE MACIAHON CHCTEMBI YIUIOTHEHIH
(arperar YIIOTHEHUH, MacJOOTBOIIMKY, MACTAHBIC Oaxu
YILUIOTHEHHHM U CUCTEMbI O0OBA3KH TpyGoipoBoaamu), 4To
TMPWBENO TaKiKe K CHIKCHHIO JHEPro3aTpar BCIOMOTa-
TebHOrO 0GOpYOBaHUA KOMIIpECccopa (MCKIIOYCH Mac-
JIOHACOC YIUTOTHEHUH C NPHUBOJIOM MOILIHOCTBIO 30 kBT);
MOMHOCTBIO HCKTIOWHTh KOHTAKT CXHMMaeMoro
ra3a ¢ MacioM, NOJaBaeMoro Ha CMas3Ky MNOJUIMIHHKOB
KOPIYCOB CKaTHs, UTO MpPUBENO K YBENHYCHMIO CPOKa
cryx0b1 Macsia Ge3 3aMeHsl B 2 pasa. B kauecTse Oydep-
woro rasa wis CTY ucnonszyercs pabouwii ras, a B Kaye-
cTBe GapLEPHOTO ra3a UCIONL3YETCH a30T, UMEIOLINACA B
TEXHONOTHY TIPEANPHUATHA;
cuMsuTh 3aTpathl Ha mpuobpetenne 3HII,
06CITy)XMBAHUE ¥ PEMOHT, @ TAKKE COKPATHTH CPOKU pe-
MOHTa 000pyIOBaHHEA,

NONHOCTHIO TIepeliTh K aBTOMATH3MPOBAHHOH
NOATOTOBKE KOMIIpEccopa K MyCKy M BbiBOJA €ro Ha pa-
Gounii PEKUM IKCTUTyaTallMu.
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Ta6omna 1 — Ilapamerpni paGoTel YCTaHOBOK
KI1i-102/1,2
r 4T'L2- 4T12-
184/13,5-76| 184/13,5-76
Hanvenosae | 4T 1000 (1'y6-I0AO «tOncHo-
napaverpos  [09/18-76\", o iy | Bamsikexuit
T'TIK» 'TIK»
lcenrsa6py | mexaGpp | PacueTHbie
2010 1. 2010 r. | mapameTpsl
TIpousBoAUTEb-
HOCTE TIPY HOP-
MaJIbHBIX YCIIO-
ausx (20°C H 118 800 | 155964 143 828
1,033 krclem®),
HM fuac
[1pou3BOUTENE-
HOCTB TI0 BXOLY, 120 199 184
M>/MmH
@Bnemle Ha
BXOZE, 16,5 11,82 12,95
krclom’, abe. J
JlaBneHvie Ha
BLIXOJE, 68 68 76
krc/em®, abe
TeMmepaTYPAL 4. 0 73 19,07
rasa Ha Bxozne, °C
Temnepartypa Ha
Bbixone, °C no 187 109 133
ABO
MoLUHOCTD
norpebngemas, | 10870 11230 12 026
kBT
YacroTa Bpallie-
HIAA poTOpa 10363
KOMIIpeccopa,
06/MUH.
VY. 3Hepro-
PRI 50 0,092 | 0072 0,084
nepekaduKy rasa,
KBT/HM® B
TMonoXKWTeNbHbIE pPe3yNbTaThl MOICPHH3AUMH

rexuonormaeckux auanit  K11-102/1.2 na OAO «I'y6-
kuuckuit [TIK» ¢ MCMONB30BaHHEM COBPEMEHHBIX KOPITY=
co cxarus 4T'112-184/13,5-76 W3roTOBNCHMS OAO «Ka-
3aHpKOMIpeccopmaun nossosor OAO «Cubyp» aenarb
BBIBOJ, YTO TIpy HeGosbIMX OOBeMax 3aTpaT U MabiX
CpoKax MoJepHW3anun 00OpYAOBaHMA, 0€e3 OCTaHOBOK
NPOM3BOACTBA OCHOBHOHM TEXHOJIOTHH MOXHO LOCTUHb
3HAYMUTE/IbHBIX PE3YJILTATOB.

Brarofaps yIauHOMY COTPYAHHYECTBY HedTera-
sonobpiBatomeri komnanuu «Cubyp» n OAO «Kazanp-
KOMIPECCOpMaD» MPOMBICTIOBUKH H nepepaborauku Cu-
OupM TIONyYAlOT HOBOC OTEUECTBCHHOE KOMMIPECCOPHOE
0GOpyA0BaHHE, KOTOPOE HE YCTYIIAET, a [0 HaACKHOCTH 1
MPEBOCXOMUT JTyHIlHe 3apyOexHble aHANOTH. Bonee rtiy-
fokas mepepaboTka HedTH M cOOp TOMYTHOrO rasa,
MpUMEHEHHe HOBOTO KOMIPECCOPHOTO o0opyroBaHus
no3sonseT 6onee 3GPeKTHBHO UCIOIL30BATE NPHPOLHBIE
pecypehl H CHIKATh (PAKTOPhI 3arps3HEHUs OKpY Kaouei
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