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OUYUCTKHU 3200€B HEPTAHBIX CKBAKUH
TIOCJIE TUJIPOPA3PHIBA IJIACTA OT
IIPOIIIAHTOBBIX ITPOOOK

C UCTIOJIb30OBAHUEM M'MOKUX TPYO

Post-Fracture Bottom Hole Cleaning
from Proppant Plugs Using Coiled Tubing
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VPEHTONCKOE HEPTErA30KOHICHCATHOE
MECTOPOXK/CHUE HAXOANTCS HA 3AKJIIOYUTEIBHON
CTaJIUU Pa3pabOTKH, XAPAKTEPUSYIOMIEHC
UCTOIIEHUEM IPOJYKTUBHBIX IJIACTOB U MAJIECHUEM
IUTACTOBBIX JIABJICHUH (1, 2].

151 CTaOMIIN3a1 MU JOOBIYH YTTIEBOJOPOJHOTIO
CBIPbA HA YPEHTOMICKOM MECTOPOXKIEHUN
MHTEHCU(PUKALIHIO IPUTOKA OCYIIECTBIIAIOT
METOJOM I'IPABINYECKOTO PA3PBIBA IIACTA.
T'uapOpa3phIB IIACTA IPOBOAUTCS HA I'A30BBIX,
Tra30KOH/IEHCATHBIX U HEPTAHBIX CKBAKMHAX
Bonbmoro YpeHros, B KOTOPBIX IIOCJIE 3aBEPIICHU S
paboT OCHOBHOI NPOOGIEMOI CTAHOBUTCS
HEOOXOAUMOCTb KAYECTBEHHON HOPMAJINU3AIIUH
320051, TO €CTh OCBOOOXK/IEHUSI CTBOJIA CKBAKHHBI
OT NIPOMNMIAHTOBOM NPOOKHU. B COOTBETCTBUHU C
MIPUHATON HA YPEHI'OUCKOM MECTOPOXKAECHUN
TEXHOJIOTHEN PA6OT r'HIPOPA3PHIB IPOBOJUTCS
MPEUMYIIECTBEHHO C <HEJAONPOIABKON> IPOMNITAHTA B
IUTACT, THBIMU CJIOBAMH, C OCTABJIEHHUEM IIPOIIIAHTA B
UHTEPBAJIE NEPPOPALITNU CKBAXKUHEI U BBIIIE HETO [3].
Oco6yI0 CIOKHOCTD IPEACTABISIOT COOOU pabOThI
10 HOPMAJIN3AIH 3260€B B HE(PTAHBIX CKBAKMHAX,
HAXOJAIINXCA HA IEPUMDEPUN MECTOPOXKACHUS, B
TAaK HA3bIBAEMBIX HE(PTAHBIX OTOPOUYKAX. [11acTOBOM
3HEPIUHU 3/I€Ch 3HAYNUTEIBHO MEHBIIIE, HEXKEIIN B
LEHTPATBHBIX OOIACTAX, B KOTOPBIX PA3MEIIAIOTCS
Ia30BbIE M I'A30KOH/ICHCATHBIE CKBA’KHUHBL.

B TaKMX HENPOCTBIX I'€OJIOTO-TEXHUYECKHUX
YCJIOBUAX OT BBIOOPA TEXHOJIIOTUH OYHUCTKH
326051 HE(PTAHBIX CKBA’KMH U KAYECTBEHHOI'O
€€ UCIIOJIHEHH S BO MHOI'OM 3aBUCUT 3(P(PEKT
OT IIPOBEJIEHHOI'O T'MIPOPa3peIBa. [ToMUMO
3TOrO, OT KA4ECTBEHHON MIPOMBIBKH HE(PTAHONU
CKBAKUHBI 3aBHCUT CBOCBPEMEHHDIN (TIJIAHOBBI)
WU TIPEXIEBPEMEHHBIN BBIXO/ U3 CTPOS
BHYTPHCKBAKUHHOT'O O60PYJOBAHU, B
OCOOGEHHOCTH 3JIEKTPOLICHTPOOEKHBIX HACOCOB.

Ha MecTOpOX/IeHUH HOPMAJIU3ALHA 32004
HEPTAHBIX CKBAKUH OCYIIECTBIIAETCSA OJHUM U3
4ETBIPEX METOJOB [4]:

*  HOpMaJau3anus 32005 pa3dypuBaHUEM
IIPOIIIAHTOBOM IIPOOKU C ITIOMOUIBIO
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Urengoy oil-gas condensate field is at the final
development stage characterized by reservoir depletion
and reservoir pressure decline [1, 2].

To stabilize the production of raw hydrocarbons
at Urengoy field it is stimulated by using hydraulic
fracturing. Hydraulic fracturing is performed at gas, gas
condensate and oil wells in Bolshoi Urengoy, where
upon the completion of works it becomes necessary to
ensure good bottom hole cleaning, i.e. to remove the
proppant plug from the well bore. In accordance with
the operating procedures adopted at Urengoy filed,
the hydraulic fracturing is carried out predominantly
by underflashing the proppant into the formation; in
other words by leaving the proppant in the perforation
interval and above it [3]. Bottom hole cleaning in
oil wells located at the margins of the field — at so-
called oil rims — present special difficulties. There is
considerably less reservoir energy here than in the
central areas where gas and gas-condensate wells are
located.

In such challenging geotechnical conditions the
choice of the bottom hole cleaning technique and
its efficient implementation greatly influence the
outcome of the hydraulic fracturing. In addition to
that, good flushing of the oil well can have an impact
on timely (scheduled) or premature putting out of
operation of the downhole equipment, and centrifugal
pumps in particular.

B cOOTBETCTBMM C MPUHSATOM Ha YPEHFOMCKOM
MECTOPOXAEHUM TEXHONIOrMEN paboT
rMapPopPaspbIB MPOBOAUTCS MPENUMYLLECTBEHHO

C <HeoMNPOAABKOW» MPOMMaHTa B MNacT, UHbIMA
C/loBaMWU, C OCTaBIEHNEM NPOMMaHTa B MHTepBasne
nepdopaunmn cCKBaXKMHbI U BbILLE HETO.

In accordance with the operating procedures
adopted at Urengoy filed, the hydraulic fracturing
is carried out predominantly by underflashing the
proppant into the formation; in other words by
leaving the proppant in the perforation interval
and above it.
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KOMITOHOBOK (PPE3EPHOIO HHCTPYMEHTA,;

* BBIMBIBAHHE IIPOIIIAHTOBOU IPOOGKU
LU PKYJIALUCH )KUAKOCTH ITIyIIECHUS,

* HOPMAIN3ALMA 32605 C TOMOIIIBIO
KOMITOHOBOK I'MJIPOBAKYYMHBIX XKEJIOHOK;
HOPMaJIN3A1IHA 320051 C IPUMEHEHHUEM THOKOI
TPYOBI C KOTTIOOMHI'OBBIX YCTAHOBOK PA3JIMYHOM
IPY30NOABEMHOCTH.

IlepBble 1Ba METOA IPUMEHHUMBI IPH JOCTATOYHO

BBICOKMX IIJTACTOBBIX IABJIEHUAX (OO€CTIEYNBAIONTNX

HCKJIIOYEHHE SIBJIEHUS IIOIVIOMIEHH S B CKBAXKHHE),

YaIIEe BCET'O B I'A30BbIX MJIU TA30KOHAEHCATHBIX

CKBA’)KMHAX. B CBA3M C IPOJOIIKAIOMINMCA ITAJJEHUEM

IUTACTOBOT'O JABJIEHUA, KOITIA KOJIbMATAII U

BHOBb CO3[JAHHOM TPEIMINHBI Pa3PbIBA B IPOLIECCE

dpe3epoBaHUs HIH HUUPKYJIALUU )KUJKOCTH

IIyIIEHN HEJOITYCTUMA, TaK KaK 3TO HEM30€KHO

BEJET K CHHMKEHHIO JINOO NOIHOM nnotepe 3 dexra

OT r'IJIPABIMYECKOI'O PA3PhIBA IJIACTA, HANOOJIbIIEE

Mpw NnpoBeaeHMN M’MAPABANYECKOrO pa3pbiBa Nnnacta B
npouecce 3aaBNIMBaHNA B TPELLMHY pa3pbiBa NOCTeAHNX
nayek NPOMMaHTOBOM KOMMO3ULUU UCMOSb3YeTcs
0Ope3nHEHHbIN MNPOMMAaHT ¢ Lenbio bonee KayecTBEHHOIO
3aKpeneHns TPELMHbI pa3pbiBa B NiacTe N HeJONyLEeHWs

B OyayLem paspyLleHMUs ee CTPYKTYpPbI.

When the last proppant slugs are squeezed into the post-
frac fracture a rubberized proppant is used to ensure better
fracture propping and to avoid its structural damage in future.

PacrpoOCTPaHEHNE TOMYYHIIN 1BA MTOCIEAHUX METOAA
OYMCTKH CKBAKUHBI OT IIPOMNITAHTOBOU ITPOOKHU.

Hopmanuszanus 32005 C TOMOIIBbIO KOMIIOHOBOK C
T'U/IPOBAKYYMHBIMH JKEJIOHKAMHU IIPEUMYIIIECTBEHHO
MPOBOAUTCA HA HE(PTAHBIX CKBAXKUHAX [5], 4 HA
Tra30KOH/IEHCATHBIX — C IOMOIIBIO KOMIIOHOBOK,
CITyCKAEMBIX HA THOKOI Tpy6e [0]. [IprmeHeHmne
KOMIIOHOBOK Ha THOKO! TPYO€E CBA3AHO, IPEXKIE
BCETO, C IPOBEJEHHUEM THPOPA3PHIBA IIACTA B
CKBAXXUHAX, 060PYAYEMBIX IO IPOTEKTOPHON CXEME,
KOTZIa BHYTPEHHSAA MTOJIOCTb (POHTAHHOU APMATYPEI
MEPEKPBIBAETCA 3AIUTHBIM IIPOTEKTOPOM [7].

Kak rmpaBuio, Ha 3aK/IIOYUTEIBHON CTATUN
MPOBEAECHUA THAPABINYECKOIO PA3PhIBA IJIACTA
MPOUCXOAUT YIIJIOTHEHHE ITPOMNITAHTOBOM ITPOOKH,
06pPA30BAHUE HA CTEHKE CKBA’KUHBI <KOPKW»
MHOBBIIEHHON INIOTHOCTU. KpoMe Toro, npu
MPOBEAECHUN T'NAPABINYECKOIO PA3PhIBA IJIACTA
B IIPOLIECCE 34/1ABJIUBAHUSA B TPELMINUHY PA3PBIBA
MOCEAHUX MAYEK IPOIITAHTOBOM KOMIIO3ULINHA
UCIIOJIb3YETC OOPE3MHEHHBIN IPONITAHT C LIEJIBIO
00J1€€ KAYECTBEHHOT'O 3aKPETJIEHNA TPENUHDI
pa3phIBa B IUTACTE U HEAONYIECHUA B OyIyIIEM
Pa3pyLIEHUS €€ CTPYKTYPBL TaKUM 06pa3oM,
HAXOX/IEHHE IIPOMNITAHTOBOM NPOOKU B YIJIOTHEHHOM
COCTOSTHUH IIPU OAHOBPEMEHHOM HAXOXJEHUU B
€€ COCTABE OOPE3NHEHHOI'O MATEPHAIIA CO3/1A€T
3HAYUTEBHBIE TPYJHOCTH I PA3PYLIEHH A TAKOM
MIPOOKU U MOCJIEYIOMICH TPAHCIIOPTHPOBKU

Pa3pyLIEHHBIX YACTULL HA JJHEBHYIO IIOBEPXHOCTS [8]. 4

In the field, bottom hole cleaning can be carried out
using one of the following 4 methods [4]:

* bottom hole cleaning by drilling out the proppant
plug using milling tool arrays;

* washing-out of the proppant plug by circulating the
well killing fluid,

* bottom hole cleaning using hydrostatic bailer
arrays;

* bottom hole cleaning using coiled tubing units with
various hoisting capacities.

The first two methods are applied in case of fairly
high reservoir pressures (preventing lost circulation),
most often in gas or gas-condensate wells. Due to
the continuous reservoir pressure decline when
clogging of the newly created fracture during milling
or circulation of the well Killing fluid is not acceptable,
because it inevitably leads to the reduction or total loss
of the hydraulic fracturing effect; the last two methods
of bottom hole cleaning from the proppant plug has
become most widely spread.

Bottom hole cleaning using hydrostatic
bailer arrays is mainly performed at oil
wells [5], and coiled tubing-based arrays
are used at gas-condensate fields [6].
Coiled tubing-based arrays are used due
to hydraulic fracturing being performed
in protector-type wells when the X-mass
tree cavity is covered by the protector [7].

As arule, at the final stage of
hydraulic fracturing the proppant
plug is compacted and a high-density
cake is formed at the wellbore wall. In
addition, when the last proppant slugs are squeezed
into the post-frac fracture a rubberized proppant is
used to ensure better fracture propping and to avoid
its structural damage in future. Therefore, due to
the proppant plug being in a compacted state and
at the same time containing rubberized materials
the breaking of such plug and the subsequent
transportation of the broken pieces to the daylight
surface is associated with significant difficulties [8].

That’s why running the hydrostatic bailer array in
and out of the hole after the hydraulic fracturing does
not always bring positive outcome — the bailer comes
out empty and there’s no visible descent of the tool.
To avoid no-load running of the tool during bottom
hole cleaning it is necessary to mill the proppant
cake beforehand with the subsequent removal of the
proppant with the hydrostatic bailer which increases
the duration and costs of the works [9, 10].

To eliminate failures of hydrostatic bailer arrays in
oil wells coiled tubing arrays are used. The use of such
arrays despite their complexity and lower efficiency in
oil wells compared to hydrostatic bailer arrays ensures
nevertheless lower likelihood of tool jamming, allows
using less process fluid, prevents loss of well-killing
fluid circulation and ensures best preservation of
residual permeability of the fracture.

The bottom hole cleaning operation to remove
the proppant using a coiled tubing unit is usually
performed in one round trip. But at the same time
proppant flushing at gas and gas-condensate wells
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ST R ec T den i S sSYll  BbiMbiBaHWE NPONNaHTOBOM NPOOKM NPOBOAUTCSA 3aKaunBaHUEM
YOt R weh el v aauice Bl B MMOKYIO TPyOy a30THO-BO3AYLLHOM CMecK ¢ NeHoobpasyioLuen

JKEJIOHKOM TIOCIIC 3ABEPIICHIS XMAKOCTbIO C MOMOLLbIO OHOW KOMMPECCOPHOWN YCTaHOBKM U
THAPOPASPHIBA HE BCCTA LIeMEeHTUPOBOYHOrO arperara.

IIPUHOCHUT ITOJIOKHUTCIIbHBIN . . . . . . .
DE3YITBTAT, KETOHKA IPUXOTUT Flushing of the proppant plug is carried out by injecting a mixture
ITyCTOR, BUMMOTO XO/I4 of nitrogen and air with foam-forming liquid into the coiled tubing

WHCTPYMEHTA BHU3 HET. [7ist using one compressor unit and a cementing unit.

UCKJIIOYEHUS B pab60TaX
SIBJIEHUS «XOJIOCTOI'O XO/Ia»
MHCTPYMEHTA IIPHU OYHUCTKE 326051 IPUXOANTCS
IPEABAPUTENIBHO PA3PBIXJIATE KOPKY IIPOIIIAHTA
(PpeE30M C TOCHAEAYIONUM U3BJIEYEHUEM IPONITAHTA
T'UJPOBAKYYMHOI JKEJIOHKOM, 4 3TO BEAET K
YBETUYEHHUIO IPOJOIKUTEIBHOCTU U CTOUMOCTH
pa6or [9, 10].

15 yCTpaHEHU OTKA30B KOMIIOHOBOK C
TUAPOBAKYYMHOI )KEJIOHKOU B HE(PTAHBIX
CKBa)KHMHAX ObLIIA IPUMEHEHA KOMITOHOBKA HA
ruokoi Tpy6e. [IppuMeHEHNE TAKOU KOMIIOHOBKY,
HECMOTPS HA €€ CI0KHOCTD U 60JIEE HU3KYIO
3P PEKTUBHOCTD B HEPTAHBIX CKBAKMHAX, HEXKEIH
Y KOMIIOHOBKH C TUAPOBAKYYMHOI JKEJIOHKOH,
06ECIEUYNBAET TEM HE MEHEE 60JIEE€ HU3KYIO
BEPOATHOCTD 3AKJIMHHUBAHUSA MHCTPYMEHTA,
MO3BOJIAET UCIIONb30BATh MEHBIIEE KOJIMYECTBO
TEXHOJIOTUYECKON KUAKOCTH, IPEAOTBPAILAET
MOITIOMIEHUE XKUAKOCTH INTYIIEHU s, OOECIIEYNBAET
MAaKCUMAJIBHOE COXPAHEHUE OCTATOYHON
NPOHUIAEMOCTH TPEIMIUHBI IOCJIE THIPABINIECKOTIO
pa3pbIBa IIACTA.

Orneparus o OYUCTKE 32605 OT IPOIIIAHTA C
TMOMOMIBIO KOJITIOOMHIOBO! YCTAHOBKH, KAK IIPABUIIO,
MPOBOAMNTCA 34 OJJUH CITYCKO-TIO'/bEM THOKOU TPYOBL
Ho npy 3TOM TEXHOJIOT M BBIMBIBAHUSA ITPOIITAHTA
HA ra30BbIX U F'A30KOH/IEHCATHBIX CKBAXKMHAX
OTJIMYAETCA OT TEXHOJIOI'MH, IPUMEHAEMOMN JIJIA
AHAJIOTUYHBIX LieJIeN Ha HE(PTAHBIX CKBAKHMHAX.
JJaHHOE OTIIMYME CBA3aHO C BO3MOXXHOCTBIO
ra30BbIX M F'A30KOH/IEHCATHBIX CKBA’KHUH CO3/1ABATh
JOTIOJIHUTEJIBHYIO SHEPTUIO BELIHOCA 34 CYET
BBIXO/]A CKBA’KMHBI Hd CAMOCTOATENBHBIN PEXUM
PabOoTEBI NOCJIE BCKPLITUA IIPOAYKTUBHOI'O TIACTA
U BO30OYK/I€HU S CKBAXKUHBL [T03TOMY HA 3TUX
CKBA’KMHAX BBIMBIBAHHWE IIPOMNITAHTOBOM IMPOOKU
MIPOBOAUTCS 3aKAYMBAHUEM B 'HOKYIO TPYOYy a30THO-
BO3/IYIITHOM CMECH C IEHOOOPA3YIOIIEH KUJKOCTBIO
C IOMOIIBIO OJJHOI KOMIIPECCOPHOM YCTAHOBKH THIIA
CHA-20/251 1 IEMEHTUPOBOYHOI'O APETATA.

Ha He@TAHBIX CKBA)KMHAX UCIIOIb30BAHUE
TEXHOJIOTMU OYHCTKHU 326051 C IIOMOIIBIO
KOJITIOOMHI'OBBIX YCTAHOBOK IIPOBOANTCS TOIBKO
MOCJIE IOJIYYEHU sl OTPHULIATETILHOIO PE3YJIbTATA
OT IIPUMEHEHU A TPAAUIITMOHHBIX METOIOB
HOPpMAINU3AIUU 326051 [IpUUHMHON UCKIIOYUTEIBHOI'O
IIPUMEHEHUS BSCTCS HEBO3MOKHOCTD CO3/IaHUSA
B HE(PTAHOM CKBAXKUHE IONOJTHUTENBHON SHEPTUU
BBIHOCA M TPAHCIIOPTHUPOBKU IPOIITAHTA HA THEBHYIO
MOBEPXHOCTD. [IJ151 MPOBEAECHU S ONEPAITUHN IO
BBIMBIBAHHUIO IIPOINAHTA TPEOYETCA 3HAYMTENBHBIN
MapK KOMIIPECCOPHOM TEXHUKU U HAITAXKEHHAS €TO
pabora. B 4acTHOCTH, JONIOTHUTEIBHBIM YCIIOBUEM
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differs from the technique used for similar purposes
at oil wells. This difference is due to the capability

of gas and gas-condensate wells to create additional
carryover energy on account of bringing the well to
independent production after drilling-in and well
stimulation. That is why at those wells, flushing of the
proppant plug is carried out by injecting a mixture of
nitrogen and air with foam-forming liquid into the
coiled tubing using one SDA-20/251-type compressor
unit and a cementing unit.

At oil wells, coiled tubing-assisted bottom hole
cleaning is performed only after negative outcome of
using conventional bottom hole cleaning techniques.
The reason for its exclusive use lies in the impossibility
to create additional carryover energy at the oil well
and to transport the proppant to the daylight surface.
Performance of the proppant flushing operation
requires a large pool of compressing machinery and
its smooth running. Additionally, to ensure good
carryover of the proppant an uninterrupted supply of
the mixture of nitrogen and air into the annular space
is necessary throughout the whole process. That is why
the ascending velocity of the proppant particles in the
oil well is calculated based on a 1.5-2-fold excess ratio
of the settling rate of the largest proppant particles
and not on an equal ratio as in the case of a gas or gas-
condensate well.

For example, during bottom hole cleaning in the oil
well No.6614 at Urengoy field to ensure better injection
rate two gas injection units were used at the same time
to supply gas into the annular space and two SDA-
20/251-type compressor units were used to supply the
nitrogen-air mix into the coiled tubing (see Figure 1).

Hopmanusauus 3a605 HeTAHbIX CKBaXKUH C KONTIOGMHIOBOMN YCTaHOBKM
Bottomhole cleaning using coiled tubing

Mopaya B 3aTpy6HOE
NpPOCTPaHCTBO

Supply to the annular space

Mopada asota, MOX, BA3KMX Navek
pacTBopa (nocne nony4eHus
cTabunbHom paboTbl Nnacta ans
yNyyLLIEeHNs pa3mMbiBa NPOGKK —
Tonbko nofada MOX s BAT)

SHeprusa nnacta

Supply of nitrogen, foam-forming Reservoir energy

liquid, hi-vis slugs (after achieving
stable operation to ensure better
plug washout — only supply of FFL _.—
tothe CT) %

Pucynox 1 - Texnonozuueckas cxema OUUCmKu 3a00:
HePMANOI CKEANCUNBL OM NPONNAHMA C ROMOULBIO
KOMROHOGKU C 2UOKOTL mPyooii

Figure 1 — Process flow diagram of coiled tubing-
assisted bottom bole cleaning to remove the proppant
Jfrom the well



JUISL KAYECTBEHHOI'O BEBIHOCA IPOMIIAHTA
SIBJISIETCS HEOOXOJUMOCTDb [IOCTOSTHHOM
IO/Ia4YU B 3aTPYOHOE IPOCTPAHCTBO
A30THO-BO3AYIIHOM CMECH B TEUEHUE
BCET'0 TEXHOJIOTUYECKOT O Ipornecca. [Toatomy
pacyeT BOCXOAAMEN CKOPOCTH YACTULL IPOIITAHTA B
HeMTAHOM CKBAKUHE IPOBOAUTCS U3 COOTHOIIEHU
HOJIYTOPAKPATHOTO-/IBYKPATHOTI'O IPEBBIIIEHUS
CKOPOCTH OCENAHUS HANOOJIEE KPYITHBIX YACTHL]
MPOMIIAHTA, 4 HE B PABHOM COOTHOIIIEHUH, KAK B
I'a30BOM UJIM I'A30KOHICHCATHON CKBAKUHE.

Hanpumep, Npy BOCCTAHOBJIEHUH 326051 HA
HedTIHOM CKBakHHE Ne 6614 VPeHTOMCKOro
MECTOPOXKIECHUSA JJI CO3AHHS OOJIBIION
MIPOU3BOAUTEBHOCTH 3AKA4KH OJJTHOBPEMEHHO OBLIH
UCIIOJIb30BAHBI IBE€ YCTAHOBKU HATHETAHUSA I'A3a
JUIA TIOJAYU T'a3a B 3aTPYOHOE MPOCTPAHCTBO U JIBE
KOMIIPECCOPHBIE YCTAHOBKY THUNA CIIA-20/251 s
HO/AAYU A30THO-BO3/IyIIIHOM CMECH B THOKYIO TPyOy
(puc. 1).

I1pu 5TOM C TIOMOIIBIO IEMEHTHPOBOYHOT'O
arperara OCyIeCTBIIAIACh TIOCTOAHHASA [101a49a
MEHOOOPA3YIOIEH KUJKOCTH C NIEPUOANIECKUM
NPOKAYMBAHUEM BA3KUX MTAYEK PACTBOPA. Bech
MIPOLECC TPOBEJEHUS PAOOT COMPOBOXKIAIC
MOCTOSHHBIM PACXA’KUBAHUEM KOMIIOHOBKH
T'UOKOM TPYOBI B CKBAKUHE JIJIA IIPENYTIPEXIEHUA
3AKJIMHUBAHUSA HHCTPYMEHTA U TTOBBIIIEHUS
3P PEKTUBHOCTU TPOMBIBKH 340051

Takoke cefyeT OTMETHUTD, YTO IIPU ITPOU3BOJCTBE
PaboT 1O BOCCTAHOBJICHUIO 320051 HA HE(PTAHBIX
CKBaKMHAX C TIOMOIIBIO KOTTIOOMHTOBOM
YCTAaHOBKHM HEOOXOAMMBI IOTIOJTHUTEIbHBIE
3aTPAaTBl BDEMEHU U PECYPCOB HA OOBA3KY
CKBA>KUHBI, yCTPOUCTBO BPEMEHHOI (DAKEITBHON
JIMHUU U OOBAJIOBKH CKBAKHHBL C y4ETOM
MOOMJIN3ALIMH KOJITIOOGMHI'OBOT'O 3BEHA JIJIs1 OYUCTKHA
326051 HE(PTAHOU CKBAXKUHBI U IIPHUBJICYCHU S
3HAYUTEBHBIX PECYPCOB KOMIIPECCOPHOTI'O ITAPKA
IPOBECHUE PA6OT JAHHBIM CIIOCOOOM B HACTOSAIEE
BPEMS ABJIAETCA OOJIEE 3ATPATHBIM, HEXKEIIH C
UCIIOJIb30BAHUEM KOMIIOHOBKHM C THAPOBAKYYMHON
JKEJIOHKOM.

BeiBoA. Ha HEPTAHBIX CKBAXKMHAX YPEHIOHCKOIO
MECTOPOXKIEHHUA MHUPOKOE NPUMEHEHHE HAIIUIN
TOJIBKO JIBA CIIOCOOA IIPOBEAEHUS PA6OT IO
HOPMAIN3AIINH 326051 TOCTIE TUAPABINYECKOTO
Pa3pbIBa IJIACTA — C [IOMOIIbIO KOMIIOHOBOK,
OBOPYAOBAHHBIX I'H/IPOBAKYYMHBIMHU JKEJIOHKAMH,

Y1 KOMIIOHOBOK, CIIyCKA€MBbIX HAa THOKOU TPyOE C
KOJITIOOMHT'OBBIX YCTAHOBOK. [IpriueM KOMIIOHOBKA
C 'HOKOU TPyOOH IPUMEHSETCS IIPH OJTyYEHUN
OTPHULIATEIBHOI'O PE3YIBTATA OT IIPOBEACHU S
TPAAUITUOHHBIX METO/IOB HOPMATU3AIIHH 320051

B nepcniekTHBe, C BHEAPEHUEM KOMILJIEKCOB
KPUOT€HHBIX YCTAHOBOK, IPUMEHEHUE TEXHOJIOTUH
BOCCTAHOBJICHHS 326051 C ITOMOIIIBIO KOATIOOMHT'OBBIX
YCTAaHOBOK OYZIET HAXOJUTB BCE 60JIEE IMUPOKOE
NIPUMEHEHHE HA CKBAKHMHAX YPEHT'OMCKOTO
MECTOPOXK/ICHUS, TEM HOJIEE, €CIIN Y/IACTCS PEIIUTD
BOIIPOC O MO/IBECKE I'HIPOBAKYYMHOM JKEJIOHKH Ha
I'UOKOU TPyO€ KONTIOOUMHI'OBOH YCTAHOBKU.  ©

Meanwhile a cementing unit is used to ensure
uninterrupted supply of foam-forming liquid with
periodic squeezing of hi-vis slugs. The whole process is
accompanied by continuous reciprocating of the coiled
tubing array in the well to prevent tool jamming and to
increase the efficiency of bottom hole cleaning.

It should also be noted that during coiled tubing-
assisted bottom hole cleaning operations additional
time and resources are required for hookup, setting
up of a temporary flare line and banking. Taking into
consideration the mobilization of the coiled tubing
unit and the considerable resources of the compressing
machinery pool, this technique at present is more
costly than using a hydrostatic bailer array.

Conclusion. At the oil wells of Urengoy field only
two post-frac bottom-hole cleaning techniques has
become widely spread — hydrostatic bailer arrays
and arrays lowered in the hole using coiled tubing,.
Notably coiled tubing arrays are used after the negative
outcome of conventional bottom hole cleaning
techniques.

In future with the introduction of cryogenic systems
the use of the coiled tubing-assisted bottom hole
cleaning technique will become more and more widely
spread at the wells of Urengoy field and even more
so if a solution is found to the issue of hanging the
hydrostatic bailer onto coiled tubing,.
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