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RESUME

Its characteristic is given as one of the main sectors of the economy of Kazakhstan. It is
proved that the oil and gas complex is the driving force behind the socio-economic reforms carried out
in the republic, the conductor of modern innovation and management decisions. It is noted that the oil
and gas complex has specific features that increase the intensity of anthropogenic effects in
environmental pollution. It is emphasized that offshore production is becoming a new stage in the
development of hydrocarbon reserves in the republic. The priority directions of effective development
of petrochemistry in the country are considered. The expediency of forming clusters in the oil and gas
industry of Kazakhstan is substantiated. The conclusion is made about the ways of development and
maintenance of the system of trunk pipelines for reliable transportation of oil for export and the
domestic market. The term «energy security» in the world community is commonly understood as the
protection of citizens, the economy, and the state from the threat of a shortage in providing energy
under acceptable conditions (quality, price, delivery).

The problem of the formation of clusters in the oil industry is the need to create chains of
interrelated industries - from geological prospecting and exploration to the processing of extracted
hydrocarbon compounds and the sale of marketable products.

The real possibility of forming clusters, which will be based on the use of oil and gas
resources, exists in the regions of Western Kazakhstan. The first of them can be formed taking into
account the existing industrial and scientific potential in the Atyrau region. Thanks to oil and gas
reserves concentrated on its territory, this area is one of the most promising and attractive regions of
the country, where a petrochemical cluster is already forming and an integrated petrochemical
complex is being created.

Analysis of the effectiveness of clusters can be carried out in various directions: institutional
organization; internal motivation to initiate and maintain; comparative competitiveness of participants;
strategic potential.

Analysis of the effectiveness of clusters can be carried out in various directions: institutional
organization; internal motivation to initiate and maintain; comparative competitiveness of participants;
strategic potential.
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AHAJIU3 NIPUMEHEHHUS TEXHUKHW U TEXHOJIOTMH OYUCTKH BHYTPEHHEM
MOJIOCTH TA30IPOBOJIA OT XKHUIAKOCTHBIX CKOILIEHUIA

AHHOTaIMSA

B TpyOompoBogHOM TpaHCIOPTE MPUPOJHOIO raza BO BHYTPEHHIOK TOJOCTh T'a30IpPOBOJA
BO3MOXKHO TOMAaJIaHUE KHUIKOCTH. OOBIYHO KHUJKOCTh COOMpacTCs B TOHMKCHHBIX YYacTKax
ra3oIpoBoJia M 00pa3yeT KUIKOCTHBIC CKOIUICHUS WIIA KUAKOCTHYIO MPOOKY. B kKauecTBe mom00HbBIX
JKHIKOCTEH MOTYT BBICTYIIATh BOJa, KOHACHCAT, Maciia U JPyTHe YIIIeBoXOpoasl. [Ipy HaKOTIeHIHN X
B HHU3HWHE TPYOOMPOBOa MOKET HACTYITUTh MOMEHT, KOT/]a KHBOE CEYCHHE TPYOBI OyIET MEPEKPHITO.
Jlns moajepikaHus ra30TPAHCIOPTHOM CHUCTEMbl B pabO4YeM COCTOSHHHU KHIKOCTHBIC CKOIUICHHUS
HEO0OXOIMMO CBOECBPEMEHHO YAAIATD.

B crathe mnpuBeneH aHamM3 CpEACTBA OYMCTKH BHYTPEHHEHW TMOJOCTH TPYyOOIpPOBOAA.
CoBpeMEHHBIE CIIOCOOBI OYMCTKU Yallle MpeJHA3HAYCHBI JUIsl MCIOJB30BaHUS HA MAaruCTPaTbHBIX
ra3onpoBoJaX, HWMCIOMMX OONBIIOW OUaMeTp MW  IPOTSHKEHHOCTh, HAXOMAIIUXCS  MEXKTY
KOMIIPECCOPHBIMU ~ CTaHIMsAMU. Ha  mpakThke  3HAYUTENBHYIO  4YacTh  MPOTSHKEHHOCTH
ra30TPaHCHOPTHOU CUCTEMBI COCTABISIOT ra30MpPOBOABI-0TBOIEL. Kak mpaBuio, OHU UMEIOT MalbIit
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JUaMETp W CPaBHUTEIHHO HEOOJNBIIYIO MPOTSHKEHHOCTh. JKCIUTyaTaIl[MOHHBIC HAOJI0JICHUS
CBUJICTEILCTBYIOT 00 OTCYTCTBUHU 3(PPEKTUBHBIX CPEICTB OUUCTKHU ra30IPOBOIOB-OTBOJIOB.

OuncTka BHYTPEHHEH TIOJOCTH Ta30MpoBOJa OT JKUAKOCTH, aKKyMYyJHpPYIOIICHCS B
MOHW)KEHHBIX YYacTKax NPOQHIIS, IMyTeM YBEIHYCHUS CKOPOCTH TOTOKA Tra3a BO MHOTHUX CIyYasx
BO3MOXKHA. MeTo/1 MPOTyBKH 1EIecO00pa3sHO MPUMEHSTh IS yIaJICHHS KUIKOCTH, TIPEXKJIe BCETO, U3
ra3omnpoBOJIOB HEOONBIIOTO JHAMETPa, NPUYEM OYMCTKA BBIMIOJHSACTCS IyTEM CHIDKCHUS B
TpyOOTIPOBOC MABJICHUH M0 pacdeTHOro. JlaHHBIN MeTonm BaechMa d(PGHEKTHBEH C IKOHOMHUYECKOU
TOYKH 3PEHHUSL.

Kniwouesvie cnoea: sxcuoxkocmuoe ckonjienue, 2a306viil NOMOK, NPUPOOHBILL 2A3, GHYMPEHHSIS
HOAOCMb 2a301P0600A, KPUMUYECKAs CKOPOCHb, YOaleHUe HCUOKOCHIU.

IIpupoaHslii ra3 — 3TO OJHA W3 BAXKHEHIIMX COCTaBIISIIOUIMX TOIUIMBHO-3HEPTETUUECKUX
pecypcoB. Hcrmonb3oBaHue «roiyOOro TOIUIMBA» IMO3BOJIACT PEINaTh KPYIHBIC XO3SHCTBEHHBIC U
COLIMAJIbHO-DKOHOMHUYECKHE  33Jadd,  OOeCledMBalolIMe  HAay4YHO-TEXHWYECKHH  Tporpecc.
TpaHcnopTUpyeMbIil MO ra3onpoBOjaM MPUPOAHBIM ra3, Kak MPaBUIIO, B CBOEM COCTaBE COJIEPKUT
MEJIKUE KUJKOCTHBIC BKIFOUeHUsI. OHH MIPEICTABISIFOT COOO0H PacIbUICHHBIE YaCTHITBI BOJBI, Ta30BOTO
KOHJICHCATa, Macell W JPYTHX YIIEBOAOPOaA0B. KpoMme 3TOTO TpaHCIIOPTUPYEMBIH TPYOOIPOBOIHBIM
TPAHCIIOPTOM Ta3, 3a4acTyl0 OBIBaeT BIaXHBIM. l[Ipu ompeneneHHBIX YCIOBUSX (IaBIEHHE U
TEMIIEpaTypa) >KHUIKOCTHBIC BKIIOUCHHS KOHJCHCHPYIOTCS M BBIMAJAIOT B BHUIC JKUIAKOCTHBIX
ckoruteHuit [1]. [IpenMyInecTBEHHO OHU aKKYMYJIUPYIOTCS B IOHMKCHHBIX Y4aCTKaX MaruCTPaibHBIX
TpyOOTIPOBOAOB. DTH CKOIUICHHUS CYIIECTBEHHO 3aTPYAHIIOT 3P (HEKTHBHOCT PabOTHI TPyOOIIpoBOaa,
MOTOMY YTO OHH CYXaloT JXHBOE CEUEHHE MOHIKEHHBIX YYacTKOB Ta30MpoOBOJa, TEM CaMbIM
YBEJIMYMBAS THIPABINYCCKOE COMPOTHBICHUE JBIDKEHUIO Ta3a. [ mojaepkaHus JTUHEHHON 4acTh
TpyOOIIPOBOAHON CHCTEMBI B pabodyeM COCTOSHHHM OJKCIUTyaTHPYIOIIUMH  OpPTaHH3alUsSIMU
MPOM3BOANTCA TEpUOAMYEcKass O4YMCTKa BHYTPEHHEH TojocTd  TpyOompoBoma. Ilostomy
UCCJICJIOBaHNE TPOOJIEMBI BBIHOCA CKOIUICHWH JKHIIKOCTH, B TOM YHCJIC Ta30BOTO KOHJICHCATA, U3
MOHIKEHHBIX YYaCTKOB Ta30IPOBOJIA, MCIIONB3YSl SHEPTUIO CTPYH TPAHCIIOPTUPYEMOIO Ta3a BechMa
aKTyaJIbHO.

[Ipu TpaHCIOPTUPOBKE MPHUPOJHOTO Traza MO TPYOOIPOBOAY CYHIECTBYeT mpobiaema
HAKOTUICHUS JKHUIKOCTHBIX CKOIUICHHM B TMOHIKEHHBIX YYacTKax TPyObl. ['MApaThl MpemsiTCTBYIOT
paboTe Tra30TPaHCIIOPTHOW CHUCTEMBI HA MPOEKTHHIX pexumax. /s moaaepkaHus ra30TpaHCIOPTHON
CHCTEMEBI B pab0odeM COCTOSIHUH KUIKOCTHBIC CKOIDICHHS HEOOXO0IUMO CBOCBPEMEHHO YIAIATh [2].

B nHacrosimiee Bpemsi IS 3TOTO NMPUMEHSIOTCS Pa3MYHBIE CPEJICTBA OYUCTKU BHYTPCHHEH
nosiocTy TpyObl. Ho Bce OHM UMEIOT 3HAYUTENBHBIC HEOCTATKY:

1) mpu ynaneHnn CKOIICHU HE00X0IMMO JTHOO OCTaHABIIMBATH TPAHCIIOPTHPOBKY Ta3a, 00
W3MEHSTh KOHCTPYKIIMIO Ta30MPOBOIa, MOHTUPYS JOMOJHUTEIBHBIC YCTPONUCTBA JIsl OUUCTKH;

2) MPOIECC OYUCTKU CBSA3aH C MOTEPSIMHU MPUPOTHOTO Ta3a.

CoBpeMeHHBIE CIOCOOBI OYHCTKM dYallle TNpeAHa3HaueHbl JUIsl WCHOJBb30BaHWS HA
MaruCTPaIbHBIX Ta30MPOBOJAX, HAXOMSIIUXCA MEXIYy KOMIIPECCOPHBIMH CTaHIWsIMH. [Ipruem
OUYMIIAEMBIN YYacTOK TpyOONpoOBOJa UMeeT OOJNBIION JUaMeTp W MPOTSKEHHOCTh. Ha mpakThke
3HAYUTENBHYI0 YacTh MPOTSHKEHHOCTH Ta30TPAHCIOPTHOM CHCTEMBI COCTABIIAIOT Ta30IPOBOJIBI-
orBoasl [1,2]. Kak mpaBwio, OHM MMEIOT Malblii JUAMETP U CPABHUTEIBLHO HEOOJBIIYIO
MPOTSHKEHHOCTh. DKCIUTyaTallMOHHbBIC HAOIIOJCHUS CBUACTEILCTBYIOT 00 OTCYTCTBUH 3(DPEKTUBHBIX
CPE/ICTB OYUCTKH T'a30MpPOBOI0B-0TBOJOB [3].

Juna ocymectBierns chopMyTUpOBaHHON eI HEOOXOAUMO PEIINUTh CIEAYIONINE 3a1a4H:

— pa3paboTaTh SKCICPUMEHTAIBHYI) YCTaHOBKY, IO3BOJSIONIYIO MCCIEAOBaTh IPOIECC
yAaNCHUsI )KUJKOCTH U3 BHYTPEHHEH IMOJIOCTH ra30mpoBo/a;

— JKCIIEPUMEHTAJIHFHO PaH)KMPOBATH NapaMeTPhl TPAHCIIOPTUPYEMOTO Ta3a U 00pa3yIoIerocs
CKOILJICHUSI, BIUSIONIME Ha 3P QEKTHBHOCTh YAATICHUS KHUJIKOCTH M3 TMOHWKEHHOTO y4acTKa MpOoQus
TpybompoBoa;

— YCTaHOBUTH KPUTEPUH, MPU KOTOPHIX YAAJIECHHE CKOIUICHUH >KUIKOCTH M3 TOHKEHHBIX
y4aCTKOB TPyOOIPOBO1a BO3MOXKHO U 3()h(HEKTHBHO;

— COCTaBHTh MAaTEMaTHYECKYI0 MOJENb MpOoIlecca BBIHOCA JKHIKOCTHOTO CKOIUICHUS W3
ra3onpoBo/ia;
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— pa3paboTaTh TEXHOJIOTHIO OYHCTKHA BHYTPEHHEH MOJIOCTH MaruCTPaIbHBIX Ta30IIPOBOIOB OT
JKUJKOCTHBIX CKOILJICHHI, OCHOBAaHHYIO Ha HCIOJB30BAaHUH SHEPTHUH CTPYH TPAHCIIOPTHPYEMOTO ra3a
(T.e. Ha TIPOTyBKE).

B Hacrosimiee BpeMs Tpolriecc BBIHOCA JKHIKOCTHOTO CKOIUICHHS M3 MOHMKEHHOTO YyYacTKa
ra3omnpoBojia U3y4eH HE B MOJHOM oO0BeMe. B Cuily TEXHWYECKMX OCOOCHHOCTEH MarucTpaibHbBIC
ra30mpOBOJIBI MPEACTABISIOT COO0M HEMPO3pauHbIe METAJUIMYECKUE CUCTEMBI TPYO, pacoioKEHHbIE,
KaK TpaBWIIO, TOJA 3eMiied, W, CIIEJOBATENbHO, (PU3MUECKHE MPOIECCH], MPOUCXOISAIINE BHYTPH
ra3onpoBojia, YBUICTh HEBO3MOXKHO. TakuM 00pa3oM, HET BOZMOXKHOCTH BU3YaJIBHO OIPEICINTD, TIIE,
KaKUM 00pa3oM U Kak 4acTo 0Opa3yroTCs KUJAKOCTHBIC CKOIUICHHUS B MOHIKEHHBIX yYacTKax TPYOBI.
Takxe HEBO3MOXXHO TPOCIEANTh MX KOJMYECTBO, HAMPABICHHWE M CKOPOCTh HMX IEPEMEIIEHHS BO
BHYTpPEHHEH MOJIOCTH TPYyOOTIPOBOIOB.

Llenp uccnenoBaHuil — OlEHKA YCIOBUN TEUCHMSI Ta3a B MAruCTPaJbHOM Ta30IpOBOJE, LIS
OYMCTKH BHYTPEHHEH MOJIOCTH Ta30IpOBOJIa OT KHUAKOCTHBIX CKOTUIEHUH, UCTIONB3Yys SHEPTUIO CTPYH
ra3oBOrO MOTOKA.

Jyis TOro 9T00BI BOCIIONB30BATHCS MPEAJIOKEHHBIM CIIOCOOOM OYUCTKH, HEOOXOAUMO ITOHSTH
(hu3MuecKUii CMBICH TIpollecca YAAJNCHHS JKUAKOCTH M3 TPyOOINpOBOAa TMPH IOMOIIU CHJIBL,
CO3/1aBacMOi TOTOKOM ra3a. BakHO omnpeienuTh, Kakue (PaKTOphl IMOBBIIIAIOT 3PPEKTHBHOCTH
JAHHOTO Tporecca. Bce 3TO BO3MOXKHO BBISBHTH, TNPOBENS pPsAJ HCCIEIOBAHWNW Ha peaTbHO
JICHCTBYIONIEM MaruCTpajibHOM Ta3onpoBojae. Ho Ha JaHHBI MOMEHT MOJOOHBIN 3KCICPUMEHT Ha
ra3onpoBoJic HEBO3MOXKEH B CHIIy OOBEKTHBHBIX 00CTOSTEIhCTB. (DYHKIMOHANIBHOE Ha3HAYCHUE
ra3omnpoBOJOB HE CBSA3aHO C IMPOBEJCHHEM FWCCIEeIOBaHMi, SKOHOMHYECKH HEIeNecoo0pa3Ho |
TPYZAOEeMKO. BBIXOMOM W3 CIIOKUBIICHCS CHTyallMd MOXET CTaTh IMPOBEJCHHE JKCIICPUMCHTA Ha
CMOJICTMPOBAHHOM B JIA0OPATOPHBIX YCJIOBUSX MAarvCTPAILHOM Ta30MpOBOJAC C MOHMKCHHBIM
ydacTkoM. i TOCTHKEHUs MTOCTaBIEHHON IIeTT HeOOXOIMMO CIIPOEKTHPOBATh, CKOHCTPYHPOBATh U
W3TOTOBUTH IKCIICPUMEHTAIBHYIO YCTAaHOBKY.

OCHOBHEIMH KPUTEPHUSMH K TPOCKTHPYEMOH yCTaHOBKE SIBIISIOTCS HAJIWMYWE MOHMKESHHOTO
ydacTKa C BO3MOXXHOCTHIO BH3YaJIbHOTO HAONIOIEHUS] TPOIECCOB, MPOUCXOMSIINX BHYTPH
TpyOOIIPpOBO/Ia, W BO3MOXKHOCTH M3MEHEHHs YIJIOB HAKJIIOHA BOCXOSIEr0 y4acTKa K TOPH3OHTY.
Heobxomumo Takke NpeaycCMOTPETh BO3MOXHOCTh HM3MEHEHHS CKOPOCTH Ta30BOT0 IOTOKA C
YHUCIIEHHBIM M3MEpPEHNEM, CIICIUAIN3UPOBAHHBIM IPUOOPOM TOKAa3aHUN CKOPOCTH Ta30BOTO MOTOKA U
BO3MOKHOCTH TPUMEHEHHS Ha YCTAaHOBKE PAa3NWYHBIX BHIOB HCCIEIYyEMBIX >KHIKOCTEH, KOTOpHIE
BEICTYIAIOT B KAadeCTBE JKUAKOCTHBIX CKOIUICHWHA. [lOTeHIManm 3KCIepUMEHTaIbHOH YCTaHOBKH
JIOJKCH TI03BOJIATH MPOBOJUTh HEOTPAaHUYCHHOE KOJIUYECTBO IKCIICPUMEHTOB, HE JTUMUTHUPOBAHHBIX
M0 BPEMEHH, YTO B CBOIO OUYEpenb TO3BOJHUT CYIUTh O JOCTOBEPHOCTH DSKCIEPUMEHTAIHHBIX
UCCIEeI0BaHUN.

JIJis OCyIIeCTBICHUS TIOJTHOTHI M KaYeCTBa AKCIEPUMEHTAIILHOTO UCCIIC0OBAHUS HEOOXO0IUMO
BBITIOJTHUATE CJICAYIONTHAE MEPOTIPHATHS [4]:

® COCTaBWTH IUIaH IKCIEPUMEHTAIFHOTO UCCIIEOBAHNUS;

® KAueCTBEHHO MPOBECTH HKCIEPUMEHTHI;

® COCTaBHTh MaTeMaTUYECKYIO MOJEIb SIBIICHUS;

® TIPOBEPUTH aIEKBATHOCTH MOJIEIIH;

® IPOBEPUTH 3HAYUMOCTH KOIPDHUITHIESHTOB MOJICITH.

OO0BbeKTOM HcciIeI0BaHus ABIISETCS MOHIKEHHBIA yYaCTOK ra30MpoBOAa, B KOTOPOM HaXOIUTCS
KHUJIKOCTHOE CKOTUICHUE.
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Pucynox 1 - IloHMKEHHBIN yJaCTOK Ta30TPOBOIA C KUIAKOCTHBIM CKOIIICHHEM
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3amaya WCCIENOBaHUS — O3TO OMNPENENICHHE CKOPOCTH Ta30BOTO TIOTOKA, MPH KOTOPOW
KHUJIKOCTHOE CKOIUIEHHE B TIOHIKEHHOM y4YacTKe TpyOOmpoBOJia HaXOAUTHCS HE CMOXKET, T.€. KaKylo
HEOOXOIMMO CO37aTh KPHUTUYECKYI0O CKOPOCTh Ta30BOTO TMOTOKA, YTOOBI HAYalloCh JBIDKEHHE
CKOITJICHUS BIOJb OCH TPyOOTpoBoaa (PUCYHOK 1)

OKcliepUMEHTaNIbHAsl YCTAaHOBKA TPEICTaBIsIET coO0i BO3AYXOAYBKY 1, MOAKIIOYEHHYIO K
TpybompoBony 2 ¢ BHyTpeHHHMM nuamerpom H,, paBuemM 0,048. Ha ycraHOBKE CMOHTHpPOBaH
M3MEPHUTEIHHO-PACYETHBI KOMIUIEKC, COCTOSIIIMN W3 CUETYMKA raza 3, ¢ MOAKIIOYEHHBIM K HEMY
KoMITbIoTepoM 4. Ha HeM ycTaHOBIIEHO clienraibHOe mporpaMMHoe obectieuerre WinPADS, kotopoe
IIOMOTaeT C BBICOKOH TOYHOCTBIO COOMpPATh 3KCICpUMEHTaIbHBIE NaHHbIe. Ha Bume A (pucyHok 2)
MIPOAEMOHCTPHUPOBAH HCCIENyeMbIi MTOHMKEHHBIH y4acTOK 8 MOAETUPYEMOTo TpyOOoIpoBoIa.

I[Ipu mnomom roppUPOBaHHON TPYOKH S5 TOHMWKCHHBIM yYacTOK 8 COCOMHEH C
TpybompoBoaoM 2. YCTpOHCTBO 6 CIYyXKUT Ui M3MEHEHUs BEJIMYHMHBI yIila HAKJIOHA BOCXOJSIIETO
ydacTka K ropu3oHTy. IlojacTaBka 9 B Buje TpaHCIOPTHPA HEOOXOoauMa JJisl BHICTABICHUS HYXHOTO
yriia o JUIs TIPOBEJCHHS SKCIEPUMEHTAILHOTO MCCIEN0BaHUs. BO3MOKHOCTH YCTAHOBKH MO3BOJISIOT
IPY TIOMOINY MApOBBIX KpaHoB 11 u 12 U3MEHATh CKOPOCTH MOTOKA Ta3za (BO3IyxXa), CO371aBacMOro
Bo3ayxoayBkoi 1. [IpuueM mpu OTKphiTOM Kpane 11 MakcuMmallbHasi CKOPOCTh Ta30BOTO IOTOKA
coctaBisieT 9 /c, a mpu OTKPHITBIX KpaHax 11 m 12 — 15 /c. Mccaenyemas sKMIKOCTh 3aJIMBAacTCS B
MOHIKEHHBIA Y4acTOK TPyOOIpOBOAa dYepe3 OTBEPCTHE, 3aKymopeHHoe mpoOkoi 7. Ilocie
MIPOBEACHUS SKCIEPUMEHTAIILHOTO UCCIECIOBAaHUS KUAKOCTh yNAJseTCsl U3 MOJOCTH TpyOompoBona
MMOTOKOM BO3IyXa M ckaruuBaeTcs B eMkoctd 10. Emkocts 10 mpu HeoOXOAMMOCTH (HAKOTLICHHH
KHUJIKOCTH B COCYJIE) IEMOHTUPYETCS C HCIIBITYEMOM YKHJIKOCTBIO, TAKAM 00pa3oM, €CTh BO3MOXKHOCTh
HEOJHOKPATHO MOBTOPSTH OTBIT C OAHOW U TOM K€ KHUIKOCTHIO.

Pucynox 2 — O0mmii BHIT SKCITIEPUMEHTATBHON yCTaHOBKH. Bug A

Jns moaHOro W3y4yeHUs MpOIEecca BBIHOCA >KUIKOCTHOTO CKOIUICHUS U3 MOHIXKEHHOTO
ydacTka TpyOONpoBOJa OBIIM TPOBEJCHBI HCCICIAOBAHHS Ha HSKCIEPUMEHTAIBLHONH YCTaHOBKE C
pa3IMYHBIMA YTIIAMH HAKJIOHA BOCXOMAIIETO y4yacTKa TPyOONpoBOJa K TOPU3OHTY M C KUAKOCTIMHU
Pa3IUYHON MJIOTHOCTHIO U KHHEMATHYSCKOH BSI3KOCTHIO. B KaduecTBe ®HUIKOCTHBIX CKOIUICHUN OBLIH
HCTIOIB30BaHbl PACTBOPHl AUATUJIICHTIMKONS C BOAOM B pPa3dWYHBIX KOHLEHTpAIUSIX, PacTBOPHI
MOBAPEHHOW COJIM C BOJOH, pa3iMdyHble HEPTEHPOMYKTh. B MOATBEpKICHHE IOCTOBEPHOCTH
M3MEPEHUM TUIOTHOCTH W  BS3KOCTH KHJAKOCTEH, OHM OBUIM IOBTOPHO HCCIEAOBAaHBI B
CICIMATU3UPOBAHHOM J1a00paTOPUH, PE3yTbTATOM YEro CTATH MPOTOKOJBI UCIIBITAHUSL.

VYaanenue XUAKOCTH W3 MOHMKEHHOTO ydacTKa TPyOOINpOBOAAa BO3MOXKHO TOJBKO TOTHA,
KOT'1a )KHJKOCTHOE CKOIUIEHHE TIOJTHOCTHIO TIEPEMECTHTCS Ha BOCXOSIINI Y4acTOK TpyOompoBoaa

Jnst kaxmoro oOdYMIaeMoro ra3onpoBOJila HEOOXOJUMO WHIUBUAYAIBHO PacCUYUTHIBATS,
HACKOJBKO HEOOXOJMMO CHH3WTH JIaBJICHHE B TPYOOIPOBOJE, YTOOBI CO31aTh B HEM KPUTHUYECKYIO
CKOPOCTh Ta30BOTO TMOTOKA, HEOOXOJUMYIO JJIsi BBIOJHEHUS YCIOBHS PEXHMa CaMOOYHCTKH
ra3onpoBoJa.
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Pucynox 3 — OunimaeMbrit y9acTOK ra30TpaHCTIOPTHOM CHCTEMBI
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Jlst HarnsEgHOTO TTpUMeEpa MOCTPOUM TpadUIecKH 3aBUCHIMOCTh CKOPOCTH Ta30BOTO IIOTOKA OT
JABIEHUS] U KPUTHUECKYIO CKOPOCTb, HEOOXOAUMYIO JUIsl BBIHOCA KHJIKOCTHOTO CKOIUIEHHS Vi, TaK JKe
ot P, Ha omHOM Tpadmke Ui ONpAENCHHOrO Ta30nmpoBoa. [lapaMeTpsl ra30TPaHCIIOPTHOH CHCTEMBI
TaKOBBI: IPUPOIHBIN Ta3 TPAHCIIOPTUPYETCS 110 Ta30MPOBOAY ¢ BHyTpeHHUM AuamMeTpom 200 M.

B nmonoctu razonpoBoia HaXOOUTCS KUAKOCTHOE CKOILUIEHHE INIOTHOCTBIO p..~1000 [kr/M’] 1
BS3KOCTBIO IUIOTHOCTBIO 1, =50 [MM’/C], MaKCHMAIbHBI yrol HAKIOHA BOCXOISIIETO Yd4acTKa
ounmaemoro razorposoga a=30" C . TpyGompoBo POIOXKEH B TPyHTE, TeMIeparypa Kotoporo 283°
K. laBieHue B o9nIIacMOM Ta30MPOBOIC MOKHO M3MeHATH oT 0,5 MIla mo 7,5 MIla, kommepUaeckwii
PAacxo/I rasa 110 ra3onpoBOIY-0TBOIY paBeH 35 M’/c.
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Pucynox 4 — Ounctka npu 4,3 Mlla

N3 pucynka 4 BHAHO, YTO OYUCTKY BHYTPEHHEM TIOJIOCTH TIa30MpOBOAA BO3MOXKHO
ocyIiecTBUTh npu nasneHuu 4,3 MIla u mensie [5,6].
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PI/ICYHOK 5 — Ounctka IPpU PA3JIMYHBIX MJIOTHOCTAX KUAKOCTHOTO CKOIIJICHU

W3 pucyHka 5 cienyer, 4ro ounctka Oosiee 3((eKTHBHA M MEHEe 3aTpaTHas Ipu OOJIbIICH
IJIOTHOCTH JKHIIKOCTHOTO CKOTUTCHHS [6].

BoiBoa. OuncTka BHYTpEHHEH MOJOCTH Ta30MpOBOJA OT JKUAKOCTH, aKKyMYJIHUPYIOIICHCS B
MOHW)KEHHBIX YYacTKax NPOQHIIS, IMyTeM YBEIHYCHUS CKOPOCTH TOTOKA Ta3a BO MHOTHX CIyYasx
BO3MOXHA. MeToJT IPOTyBKH I1€7ecO00pa3HO MPUMEHSTH ISl YIACHHS XKHUJIKOCTH, TIPEXKIEC BCEro, U3
ra3onpoBOJIOB HEOOJBIIOr0 JUHAMETPA, MNPUYEM OUYKCTKA BBIMOJHSACTCA MyTEM CHIDKCHHUS B
TpyOOMIPOBO/IE AABJICHUU IO PACUCTHOTO.
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TYHUIH

TabuFu rasapiH KyOBID KOJNITiHIE Ta3 KYOBIPHIHBIH 1IIKI KybICBIHA CYWBIKTBIKTBIH TYCYl
MYMKiH. O0EeTTe CYHBIKTHIK T'a3 KYOBIPBIHBIH TOMEHT1 yYacKeNlepiHae KUHAIa bl KOHE CYHBIKTBIKTBIH
JKUHATYBIH HeMece CYWBIKTBIKTBIH THIFBIHBIH Kypaiabl. MyHImail CYHBIKTBIKTap peETiHAE CY,
KOHJeHCcaT, Mail >koHE OacKa ma keMmipcyTekTep ©Oomybl MyMKiH. KyOBIpABIH TOMEHI1 >KaFbIHIA
oJapisl KMHAKTay Ke3iHae KYOBIPIBIH JKaHJbl KUMAachl XaObUIATBIH Cor Oonybl MyMKiH. ['a3
TachIMaJI/Iay JKYWeCiH JKyMBIC JKaFTaibIH/a YCTay YIIIIH CYHBIK )KHHAKTAP.IbI YaKTHLTBI KOO KaXKeT.

Makasiazia KYOBIP/IBIH iILIKI KyBICHI H Ta3ajay KypajJapblH Tanjnay KenripiireH. Tazamayabiy
Ka3ipri 3aMaHfbl TOCUIACpPI KOMIIPECCOPIBIK CTAHIMSUIAD apachIHAAFhl YIKCH THAMETPII JKOHE
Y3BIHJBEBI 0ap MarucTpaab[bl ra3 KyObIpiapblHIa kWi KojjaHyra apHamrad. Ic Kysinze ras
TachIMaJIIay JKYHECl Y3bIHIBIBIHBIH €1PYIp O euirin ra3 KYObIp/Iaphl -GypyJsiap Kypaiipl. ONeTTe, oap
Killli JUaMeTpi »KOHE CaJBLICTBIPMANIBI TYpAe a3 Y3bIHAbEBL Oap. Ilaiimanany Oaxpuiaynapel ras
KyOBIPJIAPBIH -OYPYyJIap bl Ta3anay bIH THIMI KYPaJlAapbIHbIH KOKTBIFbIH KyJTaH/IbIPa/Ibl.

a3 KYOBIPBIHBIH 1IIIKI KyBICBIH OCHIHHIH TOMEHIi y4acK ejepiHae IIOFbIPIAHATHIH
CYMBIKTHIKTAH Ta3 aFbIHBIHBIH JKbUIIAMIBIFBIH apTTHIPY JKOJBIMEH Ta3apTy KeNTereH jKarjainapiaa
MYMKIH Oomazel. Ypiey omiCiH CYWMBIKTBIKTEHI, €H alJbIMEH, MIarblH IHAMETPII ra3 KyObIpIapblHaH
JKOI0 YIIIH KOJJAaHFAH JX6H, OV peTTe Ta3apTy KYOBIpJarbl KBICBIMIIBI €CENTi K KhICBIMFA ICHIH
TOMEHJIETY >KOJIBIMEH OpbIHIANAIbl. By 9mici 5JKOHOMHKAIBIK TYPFbIIAH THIMIL.

RESUME

In the pipeline transportation of natural gas in the inner cavity of the pipeline may enter the
liquid. Typically, the liquid collects in the lower sections of the pipeline and forms a liquid
accumulation or liquid tube. Such liquids can be water, condensate, oils and other hydrocarbons. With
the accumulation of them in the valley of the pipeline may come a time when the living section of the
pipe will be closed. To maintain the gas transportation system in working condition, liquid
accumulations must be removed in a timely manner.

The article presents an analysis of the means of cleaning the inner cavity of the pipeline.
Modern methods of cleaning are more often intended for use on the main gas pipelines having the big
diameter and extent which are between compressor stations. In practice, a significant part of the
length of the gas transportation system consists of gas pipelines. As a rule, they have a small diameter
and a relatively small length. Operational observations indicate the lack of effective means of cleaning
gas pipelines-outlets.

Cleaning of the internal cavity of the gas pipeline from the liquid accumulating in the lowered
sections of the profile by increasing the gas flow rate is possible in many cases. The method of
purging is advisable to use to remove the liquid, primarily from gas pipelines of small diameter, and
cleaning is performed by reducing the pressure in the pipeline to the design. This method is very
effective from an economic part.
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