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Non-conventional Filter Modules

for Downhole Equipment
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Mofynei Ana CKBaXXUHHOro o6opynoBaHua
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ost premature failures of submerged pumps are caused by abra-
I\/lsive wear of operating elements that are affected by sand, prop-
pant cuttings and other solid mechanical fractions of 50-200+ pm in
diameter. Operating a pump in such an abrasive environment, these
fragments shear off metal, resulting in premature production deficien-
cies and requiring pump replacement.

To avoid carryover of mechanical fragments from the well, filters
of various designs are used to ensure:

— extended life of the well and surface equipment due to the pre-
vention of sand and other solid fractions production;

— increased output ratio compare to wells without filters;

— reduced costs for tripping and repair operations;

— lower wear-out factor of tubing.

Currently, some suppliers of submerged pumps offer effective fil-
ter solutions. These primarily differ from each other by the filter ele-
ment (filter screen) design.

Some slotted type filtering elements (screens) are being success-
fully operated in combination with slot arrays (EUROSLOT), as well as
channeled-type filtering elements with open foamed-metal pores
(Novomet-Perm), membrane-type Stren (R & W International, Inc.),
submerged-type (LAKOS Pump Protection Separators / Division of
Claude Laval Corporation), wire-mesh filters, dewatering conveyors,
metal-sintered and other types.

Maintenance department preference for the type of filtering screen
depends on the origin of the fractions transported along with the pro-
duced fluid and the type of well and submersible equipment, since each
filtering element has its advantages and disadvantages.

The open joint-stock company REAM-RTI has developed the
design and know-how, and launched production of filtering elements
with non-conventional filter screens to improve filters protecting sub-
merged pump equipment. The new approach combines advantages of
the Slotted, Channeled and Wire' SOURCE: REAM-RTI / ICTO4HIK: PEAM-PTU

anbonbluee KONMYecTBO NPEeXAEBPEMEHHOMO BbIXOAA U3 CTPOA MOrPYXHbIX
HHacocoa CBA3aHO C abpa3nBHLIMI N3HOCAMI Pabo4Mx OpPraHoB MECKOM,
OCKONKaMIl MpOMMaHTa 1 APYTrMM TBEPObIMI MEXaHWHYeCKUMI YacTuuamm
anameTtpom 50-200 mkm v 6onee. IMpwn akcnnyaTauun Hacoca B abpasnBoco-
Aepxxalleii cpefe aTu YacTuLbl CPe3aloT MeTal, YTo NPUBOANT K NPeXXaeBpe-
MeHHOIi noTepe adhekTuBHOCTN [O6bIYM 1 TPEOYET 3aMeHbI HAacoca.

[InA NpenoTBPaLLEHNA BbIHOCA MEXaHNYECKNX YacTULl 3 CKBXKWHbI Npu-
MEHAIOT (OUNbTPbI PA3NMYHbIX KOHCTPYKLWIA, KOTOPbIE 00ECNeYnBalT:

— MPOAMEHIEe CPOKA CyXObl CKBOXWHHOMO 11 HA3eMHOr0 000pYNOBaHNA
3a CYeT NPefoTBPaLLEHIA BbIHOCA MECKA 11 MHbIX TBEPAbIX (hpaKLNii;

— yBenuyeHne 06bemMoB 106bIYI MO CPABHEHIIO CO CKBaXKMHAMIA, He 060-
PYOOBaHHbIMI UALTPAMN;

— CHIDKEHIE PacXofoB Ha CryCKOMOAEMHbIE 1 PEMOHTHbIE PabOTI;

— CHIDKEHIE N3HOCA HACOCHO-KOMMPECCOPHBIX TPYO.

K HacToAwemy BpeMeHn PAQ MPOW3BOAWTENel MpeanaraeT PbIHKY Mo-
TPY>KHOr0 HacoCHOro 060pyaoBaHMA 3 EKTUBHbIE KOHCTPYKUNN (OUNbTPOB,
KOTOPble OTANYAKOTCA APYT OT Apyra, NpeXae Bcero, KoHuenuueii Tuna gunbT-
pytowero anemenTa (hubTPYIOWEro 3KpaHa).

/I3BECTHBI 11 YCNEWHO NPUMEHAIOTCA (DUNLTPOINEMEHTBI (3KPaHbI) Lene-
BOr0 TUNa — Hanpumep, co wenesbiMi pewetkamu (EUROSLOT), kaHanb4atble
C OTKPbITbIMI MOpaMi — HanpuMmep, 13 BCMEHEHHOro MeTanna («HoBomer-
Mepmb»), membpanHoro Tuna Stren (R & W International, Inc.), LeHTpo6GeXHO-
ro tuna LAKOS Pump Protection Separators (Division of Claude Laval
Corporation), a Takxe NPOBONOYHbIE CETHATbIE, NEHTOYHO-NEPOPUPOBAHHBIE,
METanno-cneyeHHble 11 Apyrue Tumbl.

B 3aBncMmOCTI OT NPUPOAbI HACTIL, BLIHOCUMBIX C A00LIBAEMOI XIAKO-
CTbl0, OT 0COOEHHOCTEI CKBAXWUH W MOrpy>XHOro 060PYA0BaHNA, CEPBUCHbIE
cny6bl 0TAAIOT NPeanoyTEHNEe TOMY NI NHOMY TURY PUALTPYIOLWEr0 3KpaHa,
TaK Kak Kakmblii TUM UAbTPYIOWEro afemeHTa MeeT CBOM NMpenmMyLLecTBa i
HemocTaTKi.

Komnanua «000 ,,PEAM-PTU“» pa3paboTana KOHCTPYKLIWO, TEXHOMO-
T, 0CBOMMA NPOM3BOACTBO 11 NpeanaraeT AnA Ucnonb3o-

meshed design types.

Fig. 1

Puc. 1

BaHNA B (pUNbTpax, 3awWMWaoWNX NOrpy>XHOe HACOCHOe
060pynoBaHne, nbTPOINEMEHTbI C HOBbIM, HETpamuLn-
OHHbIM TUMOM (hUNbTPYIOLWEr0 3KPaHa, KOTOPble 06bEeANHA-
10T MOCTOWHCTBA LENeBOro, KaHanbyatoro 1 MPOBONOYHO-
CeT4aToro TUMOB.

OcobeHHOCTb pa3paboTaHHOl komnaHuenn «PEAM-
PTW» KoHuenumn HeTpaonuUNOHHLIX (PUALTPOB 3aKMiYaeT-
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The design of the REAM-RTI non-conventional filters uses filter-
ing modules made of wire permeable material (WPM).

The WPM structure creates interlaced wire concertinas of a cer-
tain orientation, which, after a cold plastic deformation in special
molds, forms a slotted open-pore any-direction system which ensures
the target mechanical, physical, hydrodynamic and other parameters
(Fig. 1).

As with elastomeric materials, the essential WPM feature is its
elastic deformation properties, which allow changes in porosity by
varying the pressure load (Fig. 2).

The structure of the filtering element is of module-type design.
The filtering modules consist of two one-in-one spatially inserted bush-
ing elements of the same height (Fig. 3).

Such a module design allows the formation of unlimited-length fil-
tering elements adaptable to hole curvature (Fig. 4).

Moreover, these WPM-based bushed filtering elements, especial-
ly at axial strain, allow the creation of pores with crescent shaped slots,
so that the retained fractions have only two points of contact with the
pore surface. This minimizes obstruction and recovery costs.

Since the filtering elements are made of metal wire, the selection
of the appropriate corrosion-proof material is not a problem. Typically,
REAM-RTI offers high-chromium stainless wire filtering elements.

Operating tests of the downhole filter utilizing REAM-RTI's WPM
filtering modules have been successfully completed at the
Feodorovskoe field (West-Siberia Oil Production). The operating time is
currently over 800 days without degradation of the filtering properties.

An important advantage of a downhole filter (along with the pos-
sibility of extending throughput capacity of slim holes due to its length)
is the insensitiveness of filtering properties to hole curvature because
of WPM elasticity.

Together with using the filtering modules with downhole filters,
REAM-RTI has also gained experience in using bushing-type filtering
elements in pumps. Currently, in the vicinity of
Nefteyugansk they are carrying out operational
tests of submerged centrifugal pumps with
REAM-RTI's WPM filtering elements integral to
the intake module. This design of the intake mod-
ule with WPM filtering elements provides for the
use of a drain system to remove (vent to the well)

fractions.

Fig. 3

Puc. 3
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CA B NCMONb30BAHNN (OUNBTPYIOWNX MOLYNel N3 NPOBOMOYHOrO NPOHNLAEMO-
ro marepuana (Mnm).

CtpykTypa MMM npenctaBnaeT co60ii cnneTeHne onpeaeneHHo OpueHTH-
POBAHHbIX MPOBOMOYHbIX Crpaneil, KOTOpbIe B Pe3yNbTaTe NOCNeao0BaTeNnbHO-
ro XONOAHOr0 NPeccoBaHMA B CneumanbHbIX npecc-gopmax 06pasyioT NpoHu-
LiaeMyt0 BO BCEX HampaBneHNAX WeneByt OTKPbITO-MOPUCTYIO cucTemy, obec-
neynBaiowyio Tpedyemble MexaHuyeckne, usnyeckne, ruapoaMHaMnyecKie
1 apyrue napametpsl (puc. 1).

BaxkHoii ocobeHHOCTbi0 maTepuana MMM ABnAeTcA ero cnoco6HOCTb, No-
[06HO 3nactomMepy, K ynpyroil nedpopmauiin, 4To NO3BOMAET 32 CHET N3MEHE-
HIA YCUINA CXKATNA U3MEHATL MOPUCTOCTb (puc. 2).

KOHCTPYKTBHO (DUNbTPO3NEMEHT BbIMOMHEH MO MOAYNLHO CXeme.
dunbTpylowWwre MOaynN NpeacTaBnAT coboii ABa BCTAaBNAEMbIX APYT B Apyra
C OTCTYNOM BTYNIOYHbIX 3N1EMEHTA, PaBHbIX MO BbICOTE (puc. 3).

Takoe NcnonHeHne Mopyneil No3BoNAET NONyYaTb QUILTPOINEMEHTbI He-
OTPaHNYEHHOI ANMHBI CO CMOCOOHOCTbIO amanTaulil K KPUBU3HE CKBAXKMHbI
(puc. 4).

Kpome TOro, TeXHONOr1A N3roTOBNEHNA BTYNO4HbIX (DUIbTPOINEMEHTOB
3 MMM, korga ycunue fgedoopmauin nponcxXoanT B 0CEBOM HarpasreHui, no-
3BONIAET NMOYyYaTh NOPbI, UMEIOLIE CEPNIOBIUAHYI0 POPMY LIenN, B CBA3N C YeM
3a[1epXNBAEMble YACTULbI UMEIOT TONbKO [BE TOYKI KOHTAKTA C MOBEPXHOCTbIO
nop, 4TO MUHUMI3NPYET 3aCOPEHIAE 11 3aTPaThbl HA PereHepaunio.

MockonbKy nAbTPO3NEMEHTbI BbIMOMHEHbI 113 METaNNYeCcKoil NpoBo-
NOKIA, BbIOOP COOTBETCTBYIOWEr0 KOPPO3NOHHOCTONKOr0 matepuana Tpya-
HocTeill He npencTtaBnAer. CtaHpaptHo 000 «PEAM-PTW» npeanaraet
hUnbTPO3INEMEHTbI 13 HepXXaBetoLweil MPOBONOKIA C BbICOKIIM COfepXaHunem
Xpoma.

JKcnnyaTaunoHHbIe UCTbITAHNA BHYTPUCKBAXXNHHOTO (PULTPA, OCHALLEH-
HOro cpunbTpytowumn moaynamu us MMM nponssoactea «PEAM-PTU», yc-
MewWHOo NpoBeaeHbl B yCnoBMAx ©enopoBCKOro MecTopoXxaeHua (3anagHo-Cu-
6upcKuit HedhTEHOCHBIN pernoH). HapaboTtka npesbiwaet 800 cyTok 6e3 CHU-
XeHna apEKTUBHOCTI PunbTpaLn.

OCHOBHbIM [1OCTOWHCTBOM BHYTPUCKBAXKNHHOTO
tbunbTpa (HapAmy ¢ BO3MOXHOCTbIO 06ecneynBaTh 3a
CYEeT [MNHbI BbICOKYI0 MPOMYCKHYI0 CMOCOOHOCTb B
CKB)XIHAX Manoro Auamerpa) ABNAETCA HeYyBCTBU-
TeNbHOCTb (OUNBTPYIOWMX CBOWCTB K KPUBI3HE CKBA-
XKUH 13-32 anactinyHocti MNM.

HapAangy ¢ onbiToM NpuMeHeHuA OUAbTPYIOWMX
MOAyneil BO BHYTPUCKBXWHHbIX bunbTtpax, 000
«PEAM-PTW» HakannneaeT OMbIT YCTAHOBKN BTYNOY-
HbIX (DUNBTPYIOWNX 3NEMEHTOB B Hacocax. TakK, B Ha-
cToAllee BpemA B paiioHe HedpTetoraHcka npoxoaAt
3KCMyaTaUunOHHbIE NCTbITAHNA MOTPYXKHbIE LEHTPO-
6eXHble HAacoChl CO BCTPOEHHbIMI BO BXOAHOI MO-
aynb dunstpoanemenTami u3 MMM npoussBoacTea
«PEAM-PTW». KoHCTpyKuna BXOOHOr0 MoAyna c
uneTpoanementamu u3 MMM no3Bonuna npume-
HUTb APEHaX ANA yAaneHuA (copoca B CKBAXIUHY) Me-
XaHNYECKMX YacTuLl.

Fig. 4

Puc. 4
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