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the challenge of maximizing recovery and minimizing pro-

duction costs. Most hydrocarbon fields in Russia are nearing
depletion and their declining production prompted vigorous devel-
opment of cluster drilling and extended reach technologies.

However, the drift angle buildup rate in such wells makes it hard to
use existing submersible units with centrifugal pumps of considerable
length because of low head generated by their stages.

The significant length of submersible pumps precludes onsite
assembly of pre-assembled sections (consisting of a centrifugal
pump plus electric motor), which hampers the use of advanced
tripping operations, like coil tubing.

Also, in the case of low-rate or high-viscous flow wells, such
pump units will have low energy efficiency, especially in the small
diameter range.

For that reason, the submersible pump design needed to date
should meet the following requirements:

High head per unit of length

Operability at low flow rates, less than 5 cubic meters per day

Small diameter

High efficiency within the rated speed and displacement range

Energy efficiency in viscous environment

Serviceability at high temperatures (to 300 C)
Positive-displacement pumps with metal or ceramic members
are the type of submersible units closest to the above specifi-
cations with gerotor
pumps being most
compact of various
pump designs.

This pump is com-
monly considered
suitable for pump-
ing “clean media”, but
some foreign com-
panies (for instance,
Viking Pump) man-
ufacture commercial
pumps with internal
gear design for pump-
ing and transporting
high-abrasive media
(asphalt, paints).

ﬂ s crude oil prices fall in the global market oil companies face

@ Photo 1 The GPN4-50-2000 gyro-rotor section
@ Qoto1 Cekuua repotopHoro Hacoca IMH4-50-2000

Crarbs npegoctasneHa komnanmen 000 «PEAM-PTU»

KOMNaHUAMN CTOAT 3afa4u Haubomnee MOSHOrO0 WU3BNEYEHUs yrie-

BOZOPOLHOI0 CbIpbs U CHUXeHWe ce6ecTOMMOCTM npouecca fo6bl-
4. BONbLINHCTBO MECTOPOXAEHNIA B POCCIY BbILLIN HA NO3AHIOK CTaAMIO
pa3paboTkm ¢ najaroLleii HedTeoTaaden, B CBA3MN C YeM YCUIIEHHO pasBU-
BAOTCA TEXHOMOrMM KYCTOBOrO 6YPEHNS C BbIXOJOM HA FOPU30HTasbHbIE
CKBXXMHbI.

OpaHako, Temn Habopa KpMBU3HbI TaknX CKBAXKWH BbI3bIBAET NPO6IEMbI
MPUMEHEHUS B HUX CYLLECTBYHOLLMX MOTPYXKHbIX YCTAHOBOK C LIEHTPOBEXK-
HbIMI HACOCaMM, UMEHOLLMX 3HAYNTENBHYO ANUHY M3-3a H3KOIA HAMOPHO-
CTW paboymx CTyneHen.

bonbLas AnvHa norpyHbix LeHTpo6exHbIX Hacocos (YALIH) He no3Bo-
NSeT NPOBOAMTb MOHTAX Ha CKBAXMHE Y>Ke COOGPaHHOII B 3aBOACKNX YCO-
BUAX YCTAHOBKM (LEHTPOOEXHbIN HACOC + 3NIEKTPUHECKUI [IBUTATEND), 4TO
3aTpyaHSeT NPUMEHEHNEe NePCEKTUBHbIX TEXHOMOrMI CNYCKO-NOAbEMHbIX
onepauumn, Takux Kak KONTHOMHT.

Kpome TOro, B cny4ae HU3KOAe6UTHOTrO (POHAA, @ TaKKe CKBaXWH C
BbICOKOW BA3KOCTbIO, YCTaHOBKM ¢ ALH MMeroT HU3KyH0 aHeproaddekTms-
HOCTb, 0COBEHHO NPK ManbIX AUaMeTPanbHbIX rabapurax.

[To 3TOV NpMYMHE B HACTOSALLEE BPEMS aKTyasibHbl Pa3paboTKu Norpyx-
HbIX HACOCHbIX YCTaHOBOK 06/1aaloLLNX CieayroLLMM 0CO6EHHOCTAMN:

@ BbLICOKOW HAMOPHOCTBIO HA eVHULY LJIUHBI;

@ paboToCcnoco6HOCTLI0 C MaNTbiMK Ae6UTAMU, HUXKE 5 M3 B CYTKK;

@ Ma/bIM AnameTpanbHbIM rabapuTom;

@ Bbicokum KI1[] B pacqeTHOM AuanasoHe 4acToT BpaLLeHuMs 1 nogas;

@ 5HEeproadeKTUBHOCTbLIO
Ha BA3KMX Cpeaax;

@ BO3MOXHOCTbIK 3KCMya-
Talun Npu BbICOKUX Temnepa-
Typax (8o 300 °C).

Hanbonee noaxoasdwmum
TUNOM TMOTPYXHOr0 060py-
[0BaHNA, YLOBNETBOPSOLLMM
3TM TpeboBaHUAM, BAAOTCA
06beMHble HACOChI C MeTann-
4ecKUMN NN6O Kepammnyecki-
MW paboyMK OpraHamu.

Cpean pa3HO0BPa3HbIX KOH-
CTPYKLMi1 HACOCOB 06BLEMHOI0
AENCTBNS OOHUMN M3 CamblX
KOMNAKTHbIX SBNAOTCA repo-
TOPHbIE HACOCbI.

BCBeTe nafieHns MUPOBBIX LiEH Ha CbIPY0 HeddTb nepes HedTAHbIMU
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HACOCHI

PA3LEN PEKJIAMHbIX CTATEV

The simple geometry
of its members allows for
the use of various mate-
rials for manufacturing
gerotor pump compo-
nents (metal, ceramic,
polymer, etc).

The analysis of gero-
tor kinematics showed
that the sliding of its
contact surfaces could
be minimized. With that
idea in mind, REAM-
RTI specialists with the
support of the Moscow
State University of
Mechanical Engineering
(MAMI) and particularly
V.l. Fedorenko, Ph.D,. 2
have calculated and opti-
mized gerotor stage pro-
file, designed, and man-
ufactured the GPN4-
50-20003 submersible
pump.

Its pumping section has four gero-
tor stages (Photo 1). The pumping
section assembly process and the
fully assembled GPN4-50-2000 pump
are shown below (Photos 2-3).

The GPN4-50-2000 gerotor pump
bench and borehole testing (Photo 4)
demonstrated the design resilience to
non-lubricating media (water), vali-
dated flow-rate calculations, and
confirmed high wear resistance of
the gerotor gear design. The work is
presently in progress to optimize the
pump mating couples.

The GPN4-50-2000 pumps are
merely 780 millimeters long and head
of 660 meters per section and 10 to
80 cubic meters rate per day at rotat-
ing speed ranging from 10 to 50 Hz.

The positive results encourage
further optimization effort of posi-
tive-displacement pumps of gerotor
type for use in the oil and gas indus-
try.

® Qoro 2-3
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@ Photos 2-3 The GPN4-50-2000 assembly process and a fully assembled pump
(60opka Hacoca n Hacoc [TTH4-50-2000 B c6ope
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@ Photo 4 Tripping operations with the use
of the GPN4-50-2000 pump

® Goto4 (CnyckonopbemHble pa6oTbi
crepotopHbim Hacocom MH4-50-2000 Ha
CKBauHe

TpagnumnoHHO CYNTAETCH, 4TO
JaHHBIA TN HAcOCOB MpUro-
JeH Anf NepeKkaynBaHus «YnNCTbIX
cped», 0HaKo psag 3apy6exxHbIx
KomnaHun (Hanpumep, Viking
Pump) Bbinyckaet npombiLLIeH-
Hble HACOCbl C BHYTPEHHWUM 3aLe-
nieHneM poTOPOB AN HarHeTa-
HWS 1 TPAHCMOPTUPOBAHMS BbICO-
KoabpasuBHbIX Cpen (acgansT,
Kpacku).

Beugy npocToThl reomeTpum
pabo4ux OpraHoB, B 3aBUCKMO-
CTU OT TEXHUYECKMX TPeOOBaHUN,
€CTb TEXHONOTMYeCcKas BO3MOX-
HOCTb W3rOTOBMEHUA KOMMIEKTY-
IOLUMX AAHHOTO TWUMA HACOCOB W3
pasNNYHbIX MaTepuanos (MeTan-
NINYECKMX, KEPAMUYECKUX, NOm-
MEPHbIX U T.4.).

AHanu3 KMHemaTuku repotop-
HOr0 NpOuUNA BbISBIAN BO3MOX-
HOCTb MUHWUMANbHOIO CKOMbXe-
HUS KOHTAKTUPYIOLLMX MOBEPX-
HOCTe. Ha 3TOM npuHuUMne
cneunanuctamm 000 «PEAM-PTW» npu nopmepxke
MAMW, un, B 4acTHOCTH, K.T.H. ®egopenko B.1.1. 2 6bin
paccynTaH 1 ONTUMWU3NUPOBAH NMPOGUb FEPOTOPHbIX
paboyux CTyneHem, CMpOeKTMPOBAHA KOHCTPYKLNSA W
3roTOBJIEHbI MOrPYXXHble Hacockl [MTH4-50-20003.

HacocHas cekuns Takoro Hacoca COCTOUT U3 YeTbIpex
repoTopHbIX pabounx ctyneHeir (poto 1). C60pka cek-
L1 Hacoca u Hacoc MH4-50-2000 B c60ope nokasaHbl Ha
¢horo 2-3.

CTeHOBbIE U CKBXWHHbIE UCMbITaHUs (hOTO 4) repo-
TOPHbIX Hacocos MIH4-50-2000 nokasanu paboTocno-
CO6HOCTb KOHCTPYKLWM HA HecmasblBallleid cpepe
(Bofe), NOATBEPXKAEH PACHETHLIA [AEOUT, 8 TAKXKE BbICO-
Kas CTeneHb M3HOCOCTOKOCTM repoTOPHbLIX Npodonsei
3auenneHns. B HacTosLLee BpeMs NPpoA0sIKaTCa paboTsl
no oNTUMKU3aLNN Nap TPEHNs Hacoca.

Hacocbl MH4-50-2000 passuBatoT 660 M Hanop Ha
OJHY CeKLMI0 N3 YyeTblipex paboyux CTyneHen npu anuHe
cekumn scero 780 mm, obecneyuBas npu 3TOM noja-
4y 10-80 m3 B CYTKM B [ManasoHe 4acTOT BpaLleHUs
10-50 'u.

MonoxuTenbHble pe3ynbTaThl NO3BONSAOT NPOSOHKUT
pa3BUTIE HANPaBMEHNS 06bEMHBIX HACOCOB rePOTOPHOMO
Tna ang HedpTerasoBoil 4o6bI4N. ‘
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