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Energy consumption reducing in oil production is one of the key directions for
increasing its efficiency. Improving and simplifying oil and gas gathering and
transport systems plays an important role both to reduce costs and expens-
es, and to shorten the time of installation and commissioning of new oilfields.
One-pipe (oil is piped to the central collection point in a8 gas-saturated condi-
tion) system for collecting multiphase production of wells is the most de-
manded in the oil industry. This system creates conditions for the centraliza-
tion and rowing of oilfield facilities, excluding the use of compressor equip-
ment, the construction of an additional infrastructure with separation facilities
and gas pipelines, which, unlike traditional methods of collecting, reduces the
production cost and the development of remote hard-to-reach oilfields with
extended system of pipelines. The use of such a collection system allows to
increase the level of oil production by lowering the pressure on the well head
and increasing drawdown in the reservoir .In addition, the one-pipe collection
system solves the problem of prohibiting the flaring of associated petroleun
gas. Cavity and axial multiphase pumps are the most frequently used. How-
ever, the cavity pump can't tolerate increased content of abrasive particles in
oil, due to increasing rotor and stator wear, which reduces the flow rate and
causes the pump to fail completely as a result of overheating of the elas-
tomer, its melting and adherence to the rotor. So the multiphase axial pump
is more sophisticated device for surface transfer of gas-liquid mixture.
A pressure which is created by the multiphase axial pump will make it possi-
ble to work without compressors, burning flares, venting gas into the atmos-
phere, and separated commercial pipelines. The multiphase axial pump is able
to create a pressure boost, pumping gas-liquid fluid over the surface to cen-
tralized oil and gas collection points, and also to work under low pressures at
the pump inlet. These advantages make multiphase axial pump one of the
best tools for oilfields exploitation with a large amount of associated gas.
However, the currently existing designs of multiphase axial pumps which are
capable to transport gas-liquid mixture with an input gas content of at least
90% can work only for flow rate above 3000 m3/day.

The main goal of this work is to select the design of a multiphase axial pump,
which will pump the gas-liquid mixture with B in at least 90 % at flow rates of
less than 3000 m3/day, and ensure reliable operation of the pump within
2 years. Achieving the set goal will solve the problem of irrational use of as-
sociated petroleurn gas, as well as resume the operation of depleting and re-
mote wells by developing more sophisticated equipment.

ccejoBaHUA MyJbTH(A3HOTO HAacoca NPOBOAU-

JIMCh HA CTeHJie /I UCIBITAHUU YCTPOMCTB IO

nmepekayke ra3oxuAKocTHbIX cMmeceidl (I'JKC)
(puc. 1) [1]. Crenn npepHa3HadyeH AJS WUCIBITAHUHI
HOBBIX M MOJIEPHU3MPOBAaHHBIX 00pa3ioB 060pyHOBa-
HUA, a Takxe /Il IPUEeMOYHbIX UCIBITAHUN CepUIHOrO
ryOGMHHOHACOCHOTO 00O0pPy/NOBaHUS /sl TepeKadKu
I'’XC Boga — Bo3ayX, Bona — ITAB - Bo3nyx.

Ha pame ¢ muomanxoil 06CIyXUBaHUSA YCTaHOBJIEHDI
OCHOBHBIE Y3JIbI U MOZYJIHU, HEOOXOAUMBIE AN PabOThI
creHzia: 6ax I 71 BOZbI, MaruCTpay 3aMepa KoJIu4ecTBa
)upgkocty 13 nrasa 9, npegHa3HadeHHbIe 4715 PeryJInpo-
BaHUA U U3MepeHHs pacxoja BOAbI X BO3AyXa IPU MOMO-
A PacXOZ0OMepOB BOAbI 14 ra3a 8. Mofynb UCIIBITAHUA
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Puc. 1. Cxema cTeHA3 ANAS UCNBITaHUS1 YCTPOMUCTB No nepekadyke MKC:
1 - BaK AN BOALI, 2 — CenapaTop NOAOYHBIN; 3, 7, 15 — 33ABWKKN; 4, 10 —
A3THNKU A@BAEHNS); 5, 12 — COOTBETCTBEHHO BLIXOAHOWM 11 BXOAHOM MOAY-
AV; 6 — KOMNpeccop; 8, 14 — pacxoAoMepbl; 9 — MarncTpPanb 3aMepa BO3-
AyXa; Il — 3AeKTPONpUBOA, 12 — NCNbITLIBAEMast HACOCHas cekums; 16 — ma-
MCTPaAb 3aMepa XXMAKOCTY; 17 — Hacoc BycTepHbiii

Hacoca COCTOUT U3 BXOAHOTO MOAYJA 12 1 371eKTponpu-
Boja 11. BIXOZHO¥ MOZYJb 5 CIYXXUT AJisi 0TBOJA pabo-
4yell KUAKOCTA OT HACOCHOW YCTAaHOBKU U peryjaupoBa-
HHUAl pacxofa BOABI M BO3ZAyXa IyTeM IepeKpbITUA 3a-
nBrkKku 3. CemapaTtop IpPaBUTALMOHHBIN NOJOYHBIA 2



npezcTaBiasier coboi 6ak € yCTAHOBIEHHBIMU BHYTPHU
[OJIKAMU U TIpeJiHa3HAYeH /s yaJleHns BO3yxa u3 pa-
00Yell KXULKOCTU.

BiusaHMe BXOJHOI0 ra3oco/iep>xaHus Ha HAamop,
co3gaBaeMblii MyJbTH()A3HBIM 0CEeBbIM HACOCOM
(M®OH)

Ha crenp 6601 emonTupoBan MOOH [2], xapakTepucTu-
KJ KOTOPOI'O HCCIEeZOBAIKMCh 1O PeKOMEeHAaluAM pabo-
Thl [3]. KoHcTpykuus Hacoca BKiovyana 11 oceBbIX CTyIe-
Hell. Bce ucnbITaHUA TPOBOAMINCEH MPH YaCTOTe BpAIleHUsA
Basa Hacoca 2910 mun™1.

Ha nepBoM 3Tale UCIBITAHUI IOlaBaIach BOJaA C pacxo-
mom 100 m3/cyT, 3aTeM Py MOMOIIY KOMIIPECCOpa — ra3
(Bo3myx) Tak, uTo6bI ero kKoHientpanus B IKC cocrasinsi-
na 10 %. ITpu noMoImy JaTYNKOB AABJICHUS, YCTAHOBJICH-
HBIX Ha BXO/le U BBIXOJle HAacOCa, U PacxoJOMepoB, Pacmo-
JIO’)KeHHbIX Ha ra30BOY U XUJKOCTHOU JTMHUAX, 3aMIAChIBA-
JICh 3HAa4YeHUs JaBJeHHs, PacXoAa BOABI U rasa. Jlanee
cozep)xaHue rasa B cmecu ysennmyusanochb 7o 20, 30 %
U TaK fAajee [0 TeX IOP, MOKa Hacoc co3zaBan Hanop. Ha
CIIeyIOLIKX TaNaX yBeJn4nBanach Nofada BOAbI U UCIIbI-
TaHMe IIOBTOPANOCE.

ITo pe3ysbTaTaM UCIBITAHUH OBUIM MOJy4eHbl JaHHbIE, Ha
OCHOBE KOTOPBIX IOCTPOEHbI HAIIOPHO-PACXOZHbIe XapaKTe-
puctuku (HPX) Hacoca npu pasjnyHOM COJEp)KaHUU rasa
B I'KC (ot 0 1o 60 %). Kak BuziHO 13 puc. 2, ¢ yBeJardyeHreMm
cofiep>KaHuA rasa f JaBleHue, CoXjaBaeMoe HaCOCOM, YMeHb-
maercs. Hanpumep, ipu mogade Boasl 800 M3/cyt u p = 0
mpu paboTe Ha Bojie Hacoc co3zaBal nasienue 0,85 MIIa, mpu
B =10 % - 0,8 MIIa, p = 20 % - 0,75 MIIa.
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Puc. 2. HanopHo-pacxoaHan xapakTepuctuka MMOH, umelowero
11 cTyneHei, Nnpy pasHOM rasocoAep)kaHum 3

HcnpiTaHus Ha MaKCUMalIbHOE COZiepKaHue rasa

B CMeCH

ViccnenoBanue BIUAHMAA [ HA YUCJIO AUCIEPrUPYIOIUX
CTyIeHel, TOMOTeHU3UPYIOIUX Ta30XUIKOCTHYIO CMeCh
U He CO3JaoIIuX Hallop, IPOBOAUJIOCH HA CTeHZe [2] mpu
9acToTe BpalleHUs Bajia Hacoca, paBHO# 2910 munl. Kom-
noHoBku M®OH cobupanich ¢ pa3HbIM YUCIOM CTyeHeil
U WMCTIBITHIBAKCH TIpK mozade 400, 600, 800, 1000 m3/cyr
u coziepxxanuu rasa B I'JKC ot 20 1o 60 %.

VicniblTaHMA TOKA3aJ, YTO NIPU NMOBBILMIEHUH COJepxKa-
HuA raza B I'KC yBenm4uBaeTcs 4uUCIO JUCIEPTUPYIO-
mMUX CcTyneHed. Hampumep, mpu mnojade >XULKOCTU
1000 m3/cyT u p = 50 % YKCII0 AUCHEPTUPYIOMKX CTyIIE-
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Puc. 3. 33B8UMCMMOCTb HUCAS CTyNEeHen, He Co3AaIWmnX Hanop (Auc-
neprupytowmx MKC), oT rasocoaep)kaHun f n noaa4n xmaxkoctn Q

Hell paBHO &, nipu = 60 % — 10 (puc. 3). ITo pesynbra-
TaM MCIBITAHUN MOXHO HPeZANOJIOXUTh, 9TO AJA Hepe-
kauku IXKC c comepxkanuem raza 90 % tpebyercs He
MeHee 17 cTyneHei.

WcnblTanne Ha MakcuMazbHOe razocozepxanue B IKC
IPOBOAUJIOCH Ha cTeHze [1]. Ha nepBom 3Tane KOMIIOHOB-
ka M®OH Bkmouana 17 cTyneHei, yacToTa BpalleHuUs
Basia — 2910 mun1L. [Tepen Ha4aJIOM MCIbITAaHUI ObLIA [O-
crpoeHa HPX Hacoca nipu ero pabote Ha Bojie. 3aTeM B CH-
CTeMy MOZaBajcA ra3. bbuin NoTy4YeHbl TOYKH, B KOTOPBIX
cozepxxanue rasa B I'’KC npesbimano 75 %. I1pu razoco-
nepxanusi 6omee 85 % Hacoc mepecTtaBajl C03/1aBaTh
Hanop. ITo pe3ynbraTam ucneiTaHui nocrpoeHa HPX npu
razocozepxanuu 75 u 85 % (puc. 4, a).

Ha BTopoM 3Tame yacToTa BpaljeHus ObIa IOCTeNeH-
HO yBenu4deHa 10 3880 MuH"L, uT06L 106UTHCA B = 90 %
nns nyduero pucnepruposanus I'KC [4, 5]. Ilepen Ha-
YaJIOM UCTbITaHuii 6bia moctpoena HPX Hacoca mpu ero
paboTe Ha Boje, 3aTeM yIaJoCh HOJYYUTb HECKOJBKO
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Puc. 4. HanopHo-pacxoaHas xapakTepuctuka M®OH c 17 (a)
1 18 (6) cTyneHsiMu Npu pasAUYHHOM rasocoaep)kaHum f§
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TOYEK, B KOTOpBIX cozepxanue ra3a B I'’KC paBHANOCH
90 % npu mosoxuTenbHOM Hanope. IIpm rasocozpepxa-
uun 60see 90 % Hacoc mepectaBai co3zfaBath Hamop. Ha
TPeTbeM 3Talle YKCJIO CTyrneHel ObUI0 yBeaudeHo oT 17 10
18, 4TO6BI OMpe/IeNUTD, ABJIAETCs U 18 cTyneHb [Auciep-
rupytoniei. [lepes Ha4YaIOM UCHBITAHWI ObLIA MOCTPOEHA
HPX Hacoca mpu ero paboTe Ha BOJle, 3aTeM MOJIy4IeHO He-
CKOJIBKO TOYeK, B KOTOpbIX razocozepxxanue B I'KC pas-
Hsock 90 % (cm. puc. 4, 6). [Ipu nanbHeiinem yBenude-
HUY Ia30CoZepKaHus TPOUCXOUI CPBIB MO/IAYN.

IIpu 17 crymensx (cm. puc. 4, a) mpu mogade 1200 m3/cyT
u fp = 0 maBeHue, co3aBaeMoe HacocoM, paBHo 0,95 MIIa,
npu B = 85 % — 0,121 MITa. IIpu 18 crynensx (cm. puc. 4, 6)
M®OH npu nozaude 1200 M3/cyT u p =85 % co3nasan naB-
nenne 0,126 MIla. CnenosarenbHo, 18 cTymeHb co3jaer
Hanop 0,05 MIIa (kak Ha BOZie) U He sIBJIS€TCS JUCIepru-
pytomeii. OTCI0fla MOHO C/ieJlaTh BBIBOJ, YTO MOCJeAyIo-
mye cTyneHyu OynyT co37jaBaTh HANOP, Kak Ha Boge. Ilpu
3TOM mepBbie 17 crymeneit Oyayt paborats Ha [JKC
¢ B = 90 % npu mogaue T9KC, paBHoit 1200-1250 m3/cyT.

BbiBOBI

1. AHanu3 pe3yJbTaTOB UCCJIEJOBAaHMW MOKa3aj, 4YToO
18 crymneHb u Bce nocieaymomue 6yayT cO3aBaTh HAIOP
Kak Ha ogHO(a3HOH XUAKOCTH (BOJe) IIPU YacTOTe Bpa-
meHus Baja Hacoca 2910 mun"L.

2. M®OH c 17 cryneHAMM IIpU 4aCTOTe BpalleHUS
3880 muu! mepexaumsaer I'KC c comepxkaHmeMm rasa
6osee 90 %.

3. DKcmepuMeHTaJTbHO NOA06paHHAs KOMIIOHOBKA
M®OH cmoxer obecrieunts nepekadky [YKC ¢ comepxa-
HueM rasa 90 %.
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