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Analysis of Well Filter Operations — An Intake
Section FVPR5(A)-12 with Compressed WMPM
Filter Elements
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ids entrainment. Subject to the type of solids one of the methods of

ESP protection is applied: fluid filtering upstream of the pump. This

method is used by plentiful oil producing companies, however for solids of

specific grain size. Presence of clay, salts, asphalt-resin-paraffin deposits
(ARPD) introduce essential limitations and reduce filter performance.

In the second half of 2010, REAM jointly with Samaraneftegaz began field

tests of filters series FVPR5(A)-12, designed and manufactured by REAM-

AHUEM MEXaHW4YecKMx npumecen. B 3aBMCMMOCTM OT TMNA MexaHW4ec-

KNX NpUMeceil NpuMeHseTcs 0anH 13 cnoco60B NPea0TBpaLLeHNs Hera-
TUBHOTO BANAHMSA Ha LLH — domnbTpaums XnaKocTi 40 ee NonajaHus B HacocC.
3T0T cNOCO6 NPUMEHSETCS MHOTUMIA J06bIBAKLWMMU KOMIAHUSMI, HO TOMBKO
NS NpUMeceid ¢ onpeaeneHHbIM rpaHyoMeTpMYeCKUM COCTaBOM. bonbluoe
OrpaHNyeHne HaknagblBaeT Hanuyne rMUHUCTON ppakuyum, conen, acans-
T0-CMOM0-napadpuHoBbix 0TNOXeHNA (ACMO), KoTopble CHUXAT 3PdeKTUB-

O ver 30 percent of Samaraneftegaz well stock has problems with sol- B 0AOQ «CamapaHedTeras» 6onee 30% poHAA CKBAXNH OCNOXHEHO BNU-

RTI, which use a new type of filter
elements on the basis of com-
pressed wire mesh permeable
materials (WMPM), as shown
in Fig. 1.

WMPM is a spatially-orient-
ed wire structure manufactured
by cold plastic deformation.
This structure provides a “slot”
effect for the flow, i.e. particles
hitting the filter do not jam its
pores as is the case in metallic
foam structures.

FVPR5(A)-12 filters are
designed with outer WMPM
filter elements. Being made of
corrosion-resistant wire, these
filter elements provide lower
flow resistance compared to
conventional devices, and can
operate in almost any harsh
environment.

Elastic properties of WMPM
filters ensure high resistance to
mechanical stress, which sets

® Fig. 1. Installation of
FVPR5-12-040-200-200
filter.

® Puc. 1. MonTax chunbtpa
®BIP5-12-040-200-200.

HOCTb paboThl hunbTpa.

Bo Btopoii nonosuHe 2010 roga Komnaxumen
«PEAM», coBmecTHOo ¢ OAQ «CamapaHedTeras»,
HayaTbl NPOMbIC/OBbLIE UCMbITAHNA (DUNLTPOB CEpUN
®BIP5(A)-12, pa3paboTaHHbIX U M3rOTOBAEHHBIX
000 «PEAM-PTI>, B KOTOPbIX NPUMEHSIOTCSH (PUb-
TPO3MEMEHTbI HOBOrO TWMA HA OCHOBE MPOBOJOYHO-
npoHnuaembix marepuanos (MMM), nokasaHHble Ha
puc. 1.

[MM npepacTaBnsieT co60ii NPOCTPAHCTBEHHO-0PU-
€HTUPOBAHHYI0 NPOBOJIOYHYIO CTPYKTYPY, NOJy4aemyio
METOZOM XOJIO[JHOr0 NPeccoBaHms. [JaHHas cTpykTypa
00€CcneYnBaeT «LUenesoi» aHAEKT Npu Npoxoxae-
HWM NOTOKA, T.€. YacTuLibl, 3a[ePXnBaach (UNLTPOM,
He 3aK/NHMBAIOTCS B €ro nopax, Y10 UMeeT MecTo B
NeHOMETaNINYeCcKIMX CTPYKTypax.

OunbTpbl OBMP5(A)-12 BbINOMHEHBI C HAPYX-
HbIM pacnonoxexuem unbTpoanementos u3 MMM.
byny4n 13roToOBNEHHBIMU U3 KOPPO3UOHHOCTOMKIX
MapOoK NPOBOJIOKM, AaHHble DUIbTPO3NEMEHTbI 06eC-
ne4nsatoT 60Niee HWU3KOE rMApaBIMYecKoe COnpo-
TUBMEHME, YEM UCMONb3YeMble B HACTOALLEE BPEMS,
11 BbIAEPXNBAIOT NPAKTUYECKN NH06bIE arpeccuBHble
cpefpl.

OunbTpoanementsl u3 MMM, 6narogaps ynpyrum
CBOWCTBAM, XOPOLUO MPOTMBOCTOAT MeXaHWU4eckomy
BO3[IEACTBNIO, YTO BbIFOHO OT/IMYAET UX OT UCMONb3Ye-
MbIX B HACTOALLIEe BpemMsA (ubTPOB, U NO3BONAET NPo-
W3BOANTL PEreHepaumio OTAeNbHbIX (DUIbTPO3NEMEH-
TOB C NOCMNEAYLLMM MOBTOPHBIM UCMOMb30BAHNEM.

9tn npeumyuwiecta MMM no3sonswT caenatb
unbTp npaktuyeckn B 1,5-2 pasa kopoye, npu
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) PA3LEN PEK/IAMHbIX CTATEV

them apart from the cur-
rently used equipment, and
allows regeneration of the
individual filter elements
for subsequent reuse.

These advantages of
WMPM allowed design
engineers to make the
filter element almost by
1.5-2 times shorter while
maintaining the capac-
ity; also, now the fil-
ters remain intact when
equipment is taken out of
a deviated well hole.

For 180 days test run were selected the following units:

@®  three ESP type units, size 5, with filters FVPR5-12-40-200-200;
@®  three ESP type units, size 5A, with filters FVPR5-12-S43-420-200.

In each size one of the units had filters with bypass valves, which pro-
vide the required pumping rate in the event of filter clogging. These valves
extend the servicing time of the unit.

FVPR5(A)-12 filters were designed with module-type installation in mind,
and can be joined into a filter with up to 600 cu.m/day capacity.

Filtration rating of all filters from a pilot batch is 200 microns, which is
sufficient to shrug off the proppant and its derivatives. When finer filtering is
required, operators can use developed unified filter elements with filtration
rating of 100 microns or less.

Two of six pilot units are currently in operation; other two are waiting for
hydrofracturing and installation.

A test unit installed in Well 856 of Kudinovskoye field was in oper-
ation for 183 days. The inspection showed that the unit went down
because of a filter shaft failure due to emergency operation mode of the
ESP (propping). Only 15-20 percent of the filter element surface was
covered with solids; this means that in normal operational mode the
ESP unit would run for approximately 900 hours. After the inspection
it was decided to reinforce the shaft of FVPR5(A)-12 filter for pumps of
capacity over 100 kW; for such models a special shaft version (22 mm
instead of 17 mm) was designed.

The unit in Well 714 of Kudinovskoye field was pulled out for geologi-
cal and technical maintenance (GTM) after 92 days of operation. Unit disas-
sembly revealed partial clogging of filter elements with asphalt-resin-paraf-
fin deposits. It should be noted that no flow rate decrease or extremely high
frequency growth was reported during its operation (Fig. 2).

In both cases, the working body of the pump has slight wear of washers
and bushings. There are no solids, proppant or its fragments in the inner
cavities of the filter and pump, which confirms the high efficiency of WMPM
filters for the ESP unit protection after fracturing works.

Available preliminary test results allowed further design modernization:
a frame for filter elements has been reinforced; wingtips of filter elements
have been replaced (to provide better corrosion resistance); engineers
designed a new modification of FVPR5(A)-12 filter with the reinforced
shaft.

@ Fig. 2. ARPD on the filter surface.
@® Puc. 2. ACTIO Ha noBepXHOCTH.
thunbTpa.

Conclusions and Recommendations

The outcomes of field testing of the filters with WMPM filter elements
manufactured by REAM-RTI verify that this type of filter elements is high-
ly effective, when used for ESP unit protection in wells with heterogeneous
solids, scaling and asphalt-resin-paraffin deposition due to design features
and low hydraulic resistance.

REAM’s WMPM filter elements demonstrated high capability of efficient
regeneration and reuse in filtering systems of downhole equipment.

It is recommended to test a larger quantity of FVPR5 and FVPRS5(A) filters
fitted with bypass plate valves to verify their efficiency to increase ESP units
performance in wells with solids of heterogeneous composition.

HedtoulrasEBPA3USA

COXpaHeHW! NPOMYCKHOM CNOCOBHOCTN, U 06ECNEe4YnTh HEBOCMPUNMYINBOCTD
(OMNbTPOB K NOBPEXAEHNIO NPU NPOXOXKAEHNNA YCTAHOBKM MO UCKPUBIEHHOMY
CTBOMY CKBXMHbI.

B kayecTBe 06LEKTOB 3KCMAyaTaLmMm C yCTaHOBEHHON HapaboTkoil B 180 cyTok
BbI6paHbI:

@®  TpuycTaHoskn YALH rabaputa 5 ¢ ounbTpamm
®BIP5-12-40-200-200;

@®  TpmyctaHosku YILH ra6aputa 5A ¢ dounsTpamu
®BI1P5A-12-043-420-200.

113 KOHCTPYKTUBHBIX 0COBEHHOCTEN HEO6X0AUMO OTMETUTb, 4TO MO OAHON KOM-
MOHOBKE (hMMbTpa KaAoro rabaputa 6binn OCHALLEHbI NePenyCKHbIMUA Knana-
Hamu, 06ecneynBaoLLMMIN HEOOXOAMMbIA [e6UT HACOCHBIX YCTAHOBOK B CIyyae
3acopeHns unbTpa. YCTaHOBKA KnanaHa no3BonisieT NpoanuTh Bpems paboTbl
YCTaHOBKM.

KoucTpykums dunstpos ®BITP5(A)-12 pazpaboTaHa ¢ y4eTOM BO3MOXHOCTH
MHOTOCEKLMOHHOIO UCMONHEHNS, Y4TO NO3BONSET U3rOTOBUTL (OUNLTP C NPOMYCK-
HO cNOCOGHOCTbH A0 600 M3/cyT.

TOHKOCTb (punbTpaLKUK BCeX (OMnbTPOB ONbITHOM napTun cocTasnsieT 200 MKM,
4TO N03BONAET 3P DEKTUBHO 6OPOTLCA C NPONAHTOM 11 €ro NPOU3BOAHBIMM. B cny-
4yasx, korga Tpebyetca 60ee TOHKaA 04MCTKA, MOrYT NPUMEHATLCA paspaboTaH-
Hble YHUULNPOBAHHbIE (PUNBTPOINEMEHTBI C TOHKOCTbIO punbTpauun 100 Mkm
11 MeHee.

113 WwecTn ycTaHoBOK OMbITHON NApTMKM B Pab0Te HA JAHHbI MOMEHT HaXOAAT-
Ccs ABa huNbTPa, eLle ABa 0XUAAT NPOBeJeHNs ruapopaspbisa nnacta (MPM) Ha
CKBaXWHAX 1 MOHTaXa.

HapaboTka ycTaHoBKM CKBaXMHbl No 856 KyAWHOBCKOrO MECTOPOXAEHWA
coctasuna 183 cytok. [puynHON nogbema, no pesynbratam Pesu3nu, ABUICH
Cnom Bana ubTpa, BbI3BAHHOTO BHELUTATHBIM pexumMom paboTsl YILH (pac-
KNMHUBAHWE YCTaHOBKM). [T0BEPXHOCTb (hUNIbTPOINIEMEHTOB UMEET HANN4ME Mex-
npumeceit Ha nnowaamn 15-20% 0T 061 MOBEPXHOCTM, YTO NPM OTCYTCTBUM BHE-
WwTatHbIX pexxumos YALIH o6ecnevuno 6bl npuénnautensHo 900 cyTok Hapa6oT-
Kku. Mo pesynbTaram pa3dopa 6b110 NPUHATO peLLeHne 06 yeuneHny sana punsTpa
®BIP5(A)-12 ang yctaHoBOK MoLLHOCTbI0 60nee 100 kBT, ans vero 610 paspa-
60TaHO crneyynanbHoe NCNOMHEHNe ¢ BaloM 22 MM BMeCTo Bana 17 mm.

Mogbem ycTaHOBKN CKBaXKMHbI Ne 714 KyaMHOBCKOrO MECTOPOXAEHNS C Hapa-
60TKOM 92 CYTOK OblN NPOKU3BEAEH AN NPOBEAEHNS Fe0n0ro-TeXHONOrMYeCKNX
MeponpuaTuit. B Xxoge pesnanm 6b110 BbISBEHO YaCTUYHOE 3aCOPeHMe (UNbTPO-
anemeHToB ACIO, npu 3TOM CTOMT OTMETUTb, YTO CHIDKEHMA febuTta uim pocta
KB4 3adpukcmpoBaHo B npoLiecce akcnayarauuu He 66110 (puc. 2).

B 060oux cnyyasx pabouyne opraHbl HacOCa UMEIOT HEe3HAYMTENbHbIA N3HOC
Lané v BTynok. MexaHu4eckne npuMecH, MPONaHT 1 ero 0CKOSKN BO BHYTPEHHIX
nonocTaX UALTPA M HACOCE OTCYTCTBYIOT, YTO NOATBEPXKAAET BbICOKYHO 3(phek-
TBHOCTb (hunbTpoB 13 MMM ans 3awutel YALUH nocne P11,

Ha Tekywumii MOMEHT NoNy4eHHble NpeaBapuTenbHble PesynbTaTbl 3KCnnyara-
LW NO3BONNAN NPOBECTU MOLEPHU3ALMIO KOHCTPYKLMU: YCUIEH KapKac, Ha KOTO-
POM HaxXoAATCA PUNLTPOINEMEHTbI; A1 06eCreqeHns NyyLei KOPPO3NOHHON
CTOMKOCTU 3aMEHeH MaTepuan 3aKOHLOBOK (DUALTPO3NEMEHTOB; paspaboTaHo
HOBOE McnonHeHne unbtpa GBIIP5(A)-12 ¢ ycuneHHbIM Banom.

BbiBoabl U npeanoxexus

Pe3ynbTaTbl NPOMbICNOBOI dKcnayaTaunn unbTPoB ¢ (PUALTPOINEMEHTA-
mu 13 MMM npomssogctea 000 «PEAM-PTI» noaTtBepXaatoT, H4TO AaHHbIA TUN
bunbTpoanemMeHToB ah(eKTUBEH ANg PUILTPOB, NPUMEHAEMbIX ANS 3aLIMTbI
Y3LIH Ha cKBaXXMHaX, UMEIOLLINX HEOAHOPOAHbI COCTAB MEXAHUYECKNX NPUMECEH,
a TaKKe OCMOXHEHNs B BuAe coneotnoxeHuit u ACIO, BBUAY KOHCTPYKTUBHBIX
0COBEHHOCTEN W MaNoro 3Ha4eHNs FTMAPaBANYECKOro CONPOTUBNEHNS.

MoAaTBEPXAEHA BO3MOXHOCTb 3(D(EKTUBHON pereHepaliy u NOBTOPHOMO
1cnonb3osaHus unbtpoanementos u3 MMM npoussoactsa 000 «PEAM-PTI»
B (OUNLTPYHOLLMX CUCTEMAX NOFPY)XHOr0 060pyA0BaHMS.

Llenecoo6pasHo pacmpuTb KOMMYECTBO MOLKOHTPOSbHBIX MPOMbICIIOBbIX
ucnbitannit punstpos ®BIMP5 n OBIP5(A), 0CHALLEHHbIX NepenyckHbIMK nac-
TWUHYATbIMM KNanaHami ¢ LieNbto NOATBEPXKAEHNS UX 3G PEKTUBHOCTI NS yBENN-
4eHns pabotocnoco6HocTi YILIH B 06060 0CNOXHEHHbIX BLIHOCOM MeXNpUMecei
CKBXMHAX C HEOAHOPOLHbIM COCTABOM.



