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DKEKTOPHASA OYUCTKA CKBAKHH.
OMNBIT PA3PadOTKU U IIPUMEHEHU A

Ejector Well Cleanout.
Experience and Application

C.A. ATPYIIKEBHY, r/1aBHBIH KOHCTPYKTOP — IIEPBBIH 3aMeCTHTEIb JHpPEeKTOpa C3A0 <HOBHHKA»

Sergei ATRUSHKEVICH, Design Manager and First Deputy Director at Novinka CJSC

OYHCTKE CKBAXKUH OT OYPOBBIX PACTBOPOB,
IECKA U APYI'UX MEXAHUYECKUX IIPUMECEN ITIPU
UX CTPOUTEJILCTBE U IKCIUIYATALNU YAEC/IACTCA
O4eHb 60IBIITIOE BHUMaHUE. CEfyac NHUPOKO
PACIIPOCTPAHEHBI [IBA OCHOBHBIX METOJA OYUCTKH
CKBA’KUH: IIPOMBIBKOH U KEJIOHKaMU. HO gacTo
IIPUMEHEHUE ITUX METOLOB HE IIPUHOCHUT KEJIAEMbBIX
PE3YJIBTATOB (HAIIPUMED, B CKBAXKUHAX C AHOMAJIBHO
HU3KUMHU [JTACTOBBIMH JIABJICHUSIMHU U BBICOKUM
HOIVIOIIEHUEM KHUIKOCTH WIN B CKBAKHUHAX C
NPOTSKEHHBIMU F'OPU30HTAJIBHBIMH YYACTKAMM).
17151 paGOTHI B TAKUX YCIIOBUAX MOXKET OBITh YCIIEIITHO
IIPUMEHEHA TEXHOJIOTUS KEKTOPHON OYUCTKH.

TexXHOIOT U 2KEKTOPHOI OUUCTKH CKBAKHUH
OCHOBaHA HA 3(P(PEKTE BKEKTUPOBAHU S, CO3/[ABAEMOT'O
THOTOKOM, UMEIOIUM OOJIBITYIO CKOPOCTh
TEYEHU (CTPYUHBIN HACOC). 11 LM PKY/IALAN
UCIIONIBb3YETCA ABOHHAA (KOHLeHTpHUYecKast) 'HKT,
/1€ pabOYMH HOTOK NOJAETCS BHU3 IO Majior THKT,
4 2KEKTUPYEMBIN ITOJITHUMAETCS BBEPX I10 OOJIbIIEH
I'HKT. ITOTOK *KUAKOCTH, MPOKAYUBAEMBII IO MAJIOH
I'HKT, 1OXOAUT 1O BHYTPHUCKBA’KUHHOM KOMIIOHOBKY,
I7l€ PA3BOPAYMBACTCA U IIPOXOAUT YEPES AKEKTOP,
CO3/aBasl PA3PAKEHUE U ITOAXBATHIBAA HAXOAAINECS
B CKBAKHHE JKUJKOCTU U MEXAHUYECKUE
NPUMECH. BHYyTPUCKBA)KMHHAS1 KOMIIOHOBKA
UMeET F'UAPOMOHUTOPHBIE COIIA JJI PA3MbIBA
OTJIOXKEHUI U CO3JJaHU S B3BECH TBEPAO (PA3BI /11
MOCJIEAYIOUIETO €€ MOJCOCA B KEKTOPE, 11 YETO
HCIIOJIb3YETCA YACTb IPOKAYMUBAEMOU JKUJKOCTHA
(mpumepHO 20%). I[Ipy 3TOM UMEETCS BO3MOXXHOCTD
PETYIUPOBKU KOJIMYECTBA COPACBIBAEMOM B CKBAKHUHY
JKMJIKOCTH IOAOOPOM TMIPOMOHHUTOPHBIX COTIET.
DTO NO3BOJIAET IIPU HEOOXOAUMOCTH YBEITUYHUTD
SHEPTUIO BO3JEUCTBUA HA TBEPABIE OTIOKEHUA IIPU
YCTAHOBKE COIIEJT OOJIBIIETO JUAMETPA WIH IIPU
YCTAHOBKE MEHBIIINX COIIEJI CO3/1aBATh JEIPECCUIO HA
IACT. U POMOHHUTOPHBIE COTIIA TAKIKE MOI'YT OBITh
TIOJIHOCTBIO 34KPBITHI, YTO UCKJIIOUUT COPOC paboyeit
JKMJIKOCTH B CKBAKMHY 1 [IO3BOJIUT IIEPEUTHU
B PEKUM OTKAYKH CKBAXKUHHOM KUJKOCTH.
B crangapTHOM pekrMe pabOThl CUCTEMA PACCYUTAHA
TAKUM O6PA30M, YTO KOJIMYECTBO JKHUJKOCTH,
Cc6pACBIBAEMOM B CKBAXKUHY Y€PE3 TN POMOHUTOPHBIE
COIIA, COOTBETCTBYET KOJIMYECTBY NOAXBATBIBAEMOM
PKEKTOPOM, TAKUM OOPA30M, UCKJIFOUAIOTCS
IOIJIOLIEHU S PA0OYEH )KUJAKOCTHU IIACTOM U
obecreunBaecTcsa 3PPEKTUBHASA OUUCTKA CKBAKHUHBL

Pa3paboTKa ¥ U3rOTOBJIEHUE KOMILJICKTA
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Clearing of wells from drilling fluids, sand and other
mechanical impurities during their construction
and operation is comming into sharp focus. Now
two main methods of cleaning wells are widespread:
washout and using bailers. But often the application
of these methods does not bring the desired results
(for example, in wells with abnormally low reservoir
pressures and high liquid uptake or in wells with
extended horizontal sections). To work in such
conditions, ejector cleanout technology can be
successfully applied.

The technology of well ejector cleanout is based
on the ejection effect created by a flow having a high
flow velocity (jet pump). For circulation, a double
(concentric) coiled tubing is used, where the working
flow is fed down a small coiled tubing, and the
ejection is lifted upward along a larger coiled tubing.
The liquid flow pumped through a small coiled tubing
reaches the downhole unit, where it unfolds and
passes through the ejector, creating a vacuum and
picking up fluids and mechanical impurities located
in the well. The downhole unit has jetting nozzles for
eroding sediments and creating a solid suspension for
its subsequent sucking in the ejector, for which part
of the liquid being pumped (about 20%) is used. In
this case, it is possible to adjust the amount of liquid
discharged into the well by selecting water jet nozzles.
This allows, if necessary, to increase the energy of
impact on solid deposits when installing nozzles of
larger diameter, or when installing smaller nozzles,
create a depression on the formation. Hydraulic
jet nozzles can also be completely closed, which
eliminates the discharge of working fluid into the well
and allows to enter the pumping mode of the borehole
fluid. In the standard operating mode, the system
is designed in such a way that the amount of fluid
discharged into the well through the jetting nozzles
corresponds to the amount picked up by the ejector,
thus eliminating the absorption of working fluid by
the formation and providing efficient cleanout
of the well.

The development and manufacture of a set of
equipment for ejector well cleanout were carried
out in several stages. At the first stage, hydraulic
calculations were carried out, downhole unit was
developed and tested. At the same time, special
attention was paid to the selection of materials and
resource tests, since the high velocities of fluid with
mechanical impurities have a significant effect on the
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Pucynox 1 - Texnonozuueckasn cxema
npoeeoenusn paoom

Figure 1 -Technological scheme of work

060PYJOBAHUSA /IS SKEKTOPHOMN OUYUCTKU CKBAXXKUH
POBOJIMJIMCH B HECKOJIBKO 3TAIOB. Ha nepBoM
TArE ObLIU IPOBE/ICHBI TU/IPABINYECKHUE PACUETHI,
pa3paboTaHA U UCNIBITAHA BHYTPUCKBAKUHHAS
KOMITOHOBKA. [IpH 3TOM 0COH60€ BHUMAHHUE OBbLIIO
YIEJIEHO NOO0PY MATEPUATIOB U PECYPCHBIM

HCIIBITAHHUAM, TAK KaK OOJIBIIINIE CKOPOCTHU ABHUKCHUSA
KHUJKOCTU C MCXAHUYCCKUMHU ITPHUMCCAMU OKA3BbIBAIOT

3HAYUTEIBHOE BIUSHUE HA NU3HOC JIEMEHTOB
o6opynoBanus. [Toce yCremHoro pemenns BCex
BOIIPOCOB, CBA3AHHBIX C BHYTPUCKBA’>KUHHBIM
060PYJOBAHUEM, IPUCTYIIUIN K PA3PA0OTKE
HA3€MHOMH 4aCTU. [17151 06ecneueHus paboThl
KOJITIOOMHTOBOM YCTAHOBKU C ABOMHON 'HKT 6511

Taoauuya 1 — Texnuuecxkue

xapaxkmepucmurxu
Table 1 - Specifications
Pacxo| JKU/IKOCTH YEPE3 KOMIIOHOBKY, JI/MUH 80—
Fluid flow through the downhole unit, 1 / min 108
JlaBjieHHE PA6OYEH JKUJKOCTH, HE Gostee, MITa, 70
Working fluid pressure, MPa, no more than
MaxCcuMaJIbHBIA JUAMETP KOMIIOHOBKU, MM 73
Maximum diameter of the downhole unit, mm
Paboyas 5KUJIKOCTh BO/IA
‘Working fluid water
3EPHUCTOCTD MOAICACHIBAEMOI TBEPAOH (Pa3HbI,
He 6osee, MM 2
Gravity of the suction solid phase, not more than, mm
Juametpsl gBoriHOM T'HKT (Quality Tubing), MM 50,8

Diameters of double coiled tubing (Quality Tubing), mm | ¥ 25,4

Pabouas remrneparypa, He 6osiee, °C 150

Operating temperature, no more than, °C

wear of the equipment elements. After successfully
solving all issues related to downhole equipment,
they began to develop the ground part. To ensure
the operation of the coiled tubing installation with
double coiled tubing, a special winding unit with
two swivels was designed and manufactured. In

order to provide a stable injector platform that allows

installation and maintenance of the downhole
tool and the execution of downhole operations
on wells with both vertical and inclined (up to
45°%) estuaries, a wellhead assembly was developed
and manufactured. For recruitment, after certain
modifications, the
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pa3paboOTaH U U3rOTOBJIEH CIIEIIUAJIBHBIN Y3€T Bce ckBaXXMHbI, Ha KOTOPbIX following were also
HAMOTKH C IBYMsI BEPTIIOraMu. [1j1s1 o6ecrieueHus npoBoanNINCb pa60TbI, nmMmenu used: coiled tubing
CTA6MJIBHOM N1AT(HOPMBI UHKEKTOPA, IO3BOJISIIONICH [ poTAXeHHble ropu3oHTallbHble unit MK20T, pumping
BBITTOJIHATD MOHTAK M OOCJTy’KMBAHHUE CKBAKMHHOI'O yyacTKm (o 1250 m) n unit H504, cleaning
UHCTPYMEHTA U BBIIIOJIHEHHE CITYCKO-TIOA'bEMHBIX rpagveHTbl AaBfieHn 10,4-0,7. system (capacity
OIEPANUU HA CKBAXKMHAX KAK C BEDTUKAJIbHBIM, TAK B xoze n poBeaeHus p aboT 6bINo 2x7,5 m? vibrating

U HAKJIOHHBIM (10 45°) yCTheM, ObLIIO PA3PabOTAHO NOAHATO 8,5 M3 MeXaHMYecKmX screen, hydrocyclones,

U U3TOTOBJICHO YCTBEBOE CHOPHOE OCHOBAHHUE. o o pumping and
rnpmnmMmecen, OCJIOXXKHEHUN NMpPU .

151 KOMIIJIEKTOBAHU S IIOCJIE IPOBEACHU A 6 6 heating systems).

ONPENIENIEHHBIX JOPAOOTOK TAKKE ObLIN MPOBEAEHNWN PADOT HE DbIIIO. The complete

HCIIONIB30BAHBL KONTIOOMHTOBAs yeTaHoBKa MK20T, Al the wells on which the composition of the

HACOCHAaA ycTaHOBKA H504, cucremMa O4rCTKHU
(eMKOCTB 2X7,5 M3, BUOPOCHUTO, TUJIPOITUKIIOHBI,

work was done had extended EOSI ¢jector cleaning
horizontal sections (up to 1250 m) complex was formed

CHUCTEMBI IEPEKAYKU U OTOIIEHU ). [TIOTHBII COCTAB and pressure gra dients of 0.4— and passed factory
KOMIUJIEKCA JJI5 3KEKTOPHOM OYUCTKU CKBAXKUH 0.7. In the course of the w orlk tests in December
DOCI1 6611 ChOPMUPOBAH U ITPOIIES 3ABOJCKUE . y 2016.

8,5 m? of mechanical impurities
were lifted, there were no
complications during the work.

WCTIBITAHUS B iekabpe 2016 ropa.
B nepBoMm kBapTasne 2017 roga 661 IPOBEACHBI
OIIBITHBIC pa6OTbI HA ITATHU CKBA’)KMHAX.

In the first quarter
of 2017, experimental
work was carried out

Bce CKBaXKMHBI, HA KOTOPBIX IPOBOJJUIHCH
PabOTEL, UMENU MPOTIKEHHBIE TOPU3OHTAJIbHbBIE
y4aCTKH (30 1250 M) ¥ rpaIUEHTHI ABJICHUI
0,4—0,7. B xoz1€ IpOBEAEHUS PA6OT OBLIIO HOAHSITO
8,5 M? MEXaHUYECKUX IPUMECEN, OCTOKHEHNUH
IIPU IIPOBEJICHUN PA0OT HE 6bL10. CpeTHEE BPEMS
PabOoTBI HA OJJHOM CKBA’KHUHE (TIOCJIE OTPAOOTKU

TCXHOJIOI'MU HA IICPBBIX BYX CKBQ)KI/IHQX) COCTABHUIIO

72—76 gacos. IIpoBeIcHHBIE PA6OTHI IO IIPOMBIBKE
32009 C UCTIOJIb30BAHUEM TEXHOJIOTUH 2KEKTOPHOIM
OYMCTKH NPU3HAHBI yCIEMTHBIMU. TEXHONIOTUA U

060pPYAOBAHHE OTPAOOTAHBI U 'OTOBHI K JIAJIbHEHIIIEMY

MOPOMBIIUIEHHOMY IPUMEHEHHUIO. ©

on five wells.

All the wells on which the work was done had
extended horizontal sections (up to 1250 m) and
pressure gradients of 0.4—0.7. In the course of the
work, 8,5 m? of mechanical impurities were lifted,
there were no complications during the work.
The average operating time at one well (after the
completion of the technology in the first two
wells) was 72—76 hours. The conducted works on
bottomhole cleanout using the ejector cleanout
technology have been recognized as successful. The
technology and equipment have been worked out
and are ready for further industrial application. ®
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