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3BECTHO, UTO MOSBJIEHUE IIECKA HA 3260€

I'a30BbIX U I'd30KOH/ICHCATHBIX CKBAXKUH

OOYCJIOBJIEHO PA3JIMYHBIMU IPUYUHAMH,
CBA34HHBIMU B OCHOBHOM C MEXAHUYECKUMU
CBOMCTBAMU IIPOAYKTUBHOIO I1acTa. [Ipu nnagenuu
MJIACTOBOT'O JJABJIEHHUS B IIPOLIECCE PA3PAOOTKHU
MECTOPOXAEHUM IIPUPOAHOIO I'd34 U I'dA30BOI'O
KOH/ICHCATA IIPOUCXOAUT IOABEM I'Aa30BOISAHOI'O
KoHTaKTa (I'BK) 1 CBA3aHHOE C 9TUM UHTEHCUBHOE
OOBOAHEHUE I'A30BBIX U I'A30KOH/ICHCATHBIX
CKBA)KMH.

JBHKEHHE IIACTOBBIX BOJ, U3 IIPOAYKTHBHOI'O
MJIACTA K 326010 T430BOY WU TA30KOHIEHCATHON
CKBaKHHBI BJIEYET 32 COOOU YCKOPEHUE
IIPOLIECCOB PA3PYIIEHUA IIPOLYKTUBHOI'O
MJIACTA U BBIHOCA MIECKA HA 32001 CKBAXKUHBI,
06pa30BaAHUSA TAM IIECYAHOM ITPOOKU, KOTOPAA
MEPEKPBIBAET UHTEPBAJI IEP(POPALITUU CKBAKNUHBI
U IPENATCTBYET ABUKECHUIO I'd34 UJIU I'A30BOI'O
KOH/IEHCATA HAa JHEBHYIO [IOBEPXHOCTD BIIOTH O
MOJIHOTO IIPEKPAIIEHUA JOOBIYN YIJIEBOAOPOJHOIO
CBIPbSL.

IIpryeM NepBOHAYAIBHOE OOBOAHEHUE U
paspyleHre NIPOAYKTUBHOI'O IIJIACTA IPOUCXOIHUT,
Kak yrBepxaaoT A.B. Kycroimes u M.I TefixmaH, 10
Hayaia nogbema 'BK 32 cueT noaTAruBaHnA KOHYCA
THOAOUIBEHHBIX BOJ K 320010. 17151 HOPMaJIbHOM
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the bottomhole of gas and gas-condensate

wells is stipulated by different reasons
related mainly to mechanical properties of the
producing formation. When the reservoir pressure
drops in the course of gas or gas condensate
production, the gas-water contact rises leading to
intensive watering out of gas and gas-condensate
wells.

Motion of reservoir waters from the productive
reservoir towards the bottomhole of a gas or
gas-condensate well results in acceleration of
the destructive processes within the formation,
production of sand in the bottomhole zone,
formation of a sand plug that blocks the
perforation of the well and prevents the flow of
gas or gas condensate to the surface up to full
cessation of hydrocarbon production.

Moreover, the initial watering out and
destruction of the productive reservoir takes place,
as AV. Kustyshev and M.G. Geihman state, even
before the gas-water contact starts to rise due to
coning of bottom waters closer to the bottomhole.
It is necessary to remove the sand plug to ensure
normal operation of a gas or gas-condensate well.
Well flushing method is widely used to remove
sand plugs [1].

tis well known that appearance of sand at



IKCIUIYATALMU I'A30BOM MJIN I'A30KOHICHCATHON
CKBaKHHBI [IECYAHYIO IPOOKY CIAEAYET YIAIUTD.
B NpaKTHKE PEMOHTHBIX PA6OT HINPOKO
OPUMEHSIOTCS CLIOCOOBI YIAJIEHH S IECYAHBIX
MPOOOK ITyTEM IPOMBIBKHM CKBAKHHHI [1].

B nocieaHue rognl Bce 60abIIee
PacIpOCTPAHEHHUE MOJIYIAIOT CIIOCOOBI IPOMBIBKU
MECYAHBIX POOOK C TOMOIIIBIO THOKOM TPYObI
KOJITIOOMHIOBOM YCTAHOBKH [2, 3]. OTHAKO
4EM HUKE IUIACTOBOE JIABJIEHUE, TEM TPYAHEE
OCYIIECTBUTH IPOMBIBKY U yIaJIEHUE ITOH IPOOKHU
U3 CKBAXKUHBI 6€3 IOBTOPHOTO 3ATPA3HEHUSA
OPOAYKTUBHOIO IUIACTA IPOMBIBOYHBIMH
pacTBOpaMH U IEHHBIMU CUCTeEMaMU. Kpome
TOT'O, ECJIM HE YCTPAHUTb IPUYHHY IPOSABICHUSA
TMECKA B IA30BOU WJIU I'A30KOHACHCATHOW
CKBaKHHE, IECYAHBIE IPOOKU OyyT BHOBb M BHOBb
0OOPA30BBIBATHCSL.

Ha mecTopoxaeHuax Poccun mimpoxko
PacIpOCTPAaHEHBI TEXHOJIOTUH YAAIEHU
ECYAHBIX IPOOOK C ITOMOIIBIO KOATIOOMHIOBBIX
TEeXHOJMOIu [1, 2, 4]. OQHOM 13 TAKUX TEXHOJIOTUMI
ABJIAETCA IIPOMBIBKA IIECYAHOM IIPOOKU B
OGBOAHAIONIEN CKBAXKUHE, BKIIIOYAIOM A
MOHTA KOJITIOOMHT'OBOI YCTAHOBKH,

YCTAHOBKY IIPOTHBOBBIOPOCOBOT'O U HACOCHOI'O
060PYIOBAHUSA, KEKTOPA, CIYCK B CKBAXKUHY
T'UOKOU TPYOBI, IPUTOTOBJIEHHE ITPOMBIBOYHOM
NEHOOOPA3YIOMIEN JKUJKOCTHU U IIPOMBIBKY

CKBA’KMHBI B 30HE OOPA30BAHUS IECYAHOM IPOOKU [2].

HenocTaTkoM 3TOM TEXHOJIOT MU ABIAETCA TO,
4TO OHA HE IPUCIIOCOOJIEHA [ IPUMEHEHHUS B
O6BOAHAIONIUXCA I'A30BbIX M I'A30KOHAEHCATHBIX
CKBAKMHAX C HU3KUMHU IJIACTOBBIMU [JABJIEHUAMU.

Jpyroi TeXHOIOTUEN ABIAECTCA [IPOMBIBKA
MECYAHOM NPOOKHU U MPEJOTBPALIEHAE
IECKOOOPA30BAHMS B OOBOJHSAIOMIEICS CKBAXKUHE.
OHa BKJIIOYAET B C€6S1 MOHTAX KOJITIOOMHIOBOM
YCTAHOBKH, YCTAHOBKY IIPOTHBOBBIOPOCOBOIO
1 HACOCHOT'O O60PYIOBAHUS, KEKTOPA, CITYCK
B CKBA)KMHY 'MOKO! TPYOBL, IPUTI'OTOBJICHHE
IIPOMBIBOYHOI IIEHOOOPA3YIOUIEH KUJIKOCTH
U IIPOMBIBKY CKBAXKUHBI B 30HE OOPA30BAHUA
TIECYAHOH ITPOO6KH [4].

HepocTaTKkoOM 3TOU TEXHOJIOTHUU SBJIAECTCA TO,
YTO OHA HE HpI/ICHOCO6JICHa AJIA HpI/IMCHeHI/IH B
O6BOAHAIONTUXCS I'A30BBIX M 'A30KOHICHCATHBIX
CKBA’KMHAX C HU3KMMU IIJIACTOBBIMU JTABJICHUAMMU,
PACIIOIOKEHHBIX B 30HAX MHOTOJIETHEMEP3/IBIX
nopoz (MMIT). OHa HE OOECIICUYUBACT YCTPAHEHUE
IIPUYMH IOABJIEHUA IIECKA HA 3260€ CKBAJKHUHDL

IToaTOMY EPES UCCIIEAOBATEIAMU CTOUT
33/1a4a — MOBBIINIEHUE HA/ISKHOCTH IIPOMBIBKU 1
3P PEKTUBHOCTH YAAJICHUS [IECYAHON IIPOOKU B

O6BO,Z[H$IIOI_T_[I/IXC$I T'dA30BbIX U I'A3B0OKOHACHCATHBIX }

technologies

Over the recent years sand plug removal with
the use of coiled tubing becomes more and more
widespread [2, 3]. However, the lower the reservoir
pressure is the more difficult is to remove the sand
plug without recontamination of the productive
reservoir with washing solutions and foam
systems. Besides, if you do not eliminate the cause
of sand production in a gas or gas condensate well,
the sand plugs will appear again and again.

Sand plug removal with the use of coiled tubing
technologies is widespread in Russia [1, 2, 4]. One
of such technologies is sand plug washing in a
watering out well, including installation of a coiled
tubing unit, installation of the blowout preventer,
pumping equipment and ejector, running coiled
tube into the well, preparation of the washing
foam-forming liquid and washing the well in the
sand plug area [2].

The main shortcoming of this technology is that
it is not suited for usage in watering out gas and gas-
condensate wells with low reservoir pressures.

Another technology is sand plug washing and
prevention of sand production in the watering
out well. This technology includes installation of
the coiled tubing unit, installation of the blowout
preventer, pumping equipment and ejector,
running coiled tube into the well, preparation of
the washing foam-forming liquid and washing the
well in the sand plug area [4].

The shortcoming of this technology is that it is
not suited for usage in watering out gas and gas-
condensate wells with low reservoir pressures
located in permanently frozen rocks. It does not
ensure elimination of the cause of sand production
at the bottomhole.

That is why the scientists have a task — to increase
the reliability of well washing and efficiency of
sand plug removal in watering out gas and gas-
condensate wells with low reservoir pressures,
located in permanently frozen rocks, and to
eliminate the causes of sand production at the
bottomhole.

We propose a technology that allows efficiently
removing sand plugs and fixing the bottomhole
formation zone in the gas and gas-condensate wells
watering out due to coning of the bottom waters in
the context of low reservoir pressures.

Another technology [5] includes installation of
coiled tubing unit, blowout preventer and pumping
equipment on the wellhead, wellhead piping. In
contrast to well known technologies [2, 4] the sand
plug washing is done only to the lower perforation
holes leaving a sand plug at the bottomhole.

After that a water-insulating composition is
pumped into the perforation interval. Usually we }
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CKBa)KMHAX C HU3KUMH IIJIACTOBBIMU JIABJICHUSAMU,
pacrnonoXxeHHbIX B 30He MMIT, a Takxe
YCTPAaHEHUE NIPUYHH NOSIBICHHUA IIECKA HA 3260€.

Hamu npeaaraeTcs TEXHOIOT U, TO3BOIAION A
3(PPEKTUBHO YAAIATD NECUAHYIO IPOOKY U
HaJEKHO 3aKPETIATD NPHU3A00MHYIO 30HY
nacta (T13IT) B 0OBOAHAIONINXCS 34 CYET
HOATATUBAHUSA BOJSHOI'O KOHYCA K 326010 T430BbIX
U ra30KOH/ICHCATHBIX CKBA’KMHAX B YCJIOBUAX
HU3KUX IIJIACTOBBIX JIABJICHUIL.

TexHONOru 5] BKJIIOYAET MNOCIEJOBATEIBHOE
MPOBEJEHUE TEXHOJIOTMYECKUX ONEPAIIUH TTO
MOHTAKY Ha YCTh€ CKBA>KHBI KOJITIOOMHTOBOY
YCTAHOBKH, YCTAHOBKE IIPOTHBOBBIOPOCOBOTO
1 HACOCHOT'O OO0PYAOBAHMS, OOBA3KE YCThs
TPyOONPOBOAAMHU. B OT/IMUME OT U3BECTHBIX
TEXHOJIOTUI [2, 4] IPOMBIBKY IECYAHOI TPOOKHU
MIPOBOASAT TOJBKO JJO HUXKHUX OTBEPCTUH
MHTEPBAIA NEPHOPALINAH, OCTABJIAA HA 3200€
IECYAHYIO IPOOKY.

ITocne 3Toro B UHTEPBAI ITEpPOpaA U
34KAYHUBAIOT BOAOU3ONIHPYIONYIO KOMITO3HUIIHIO.
OOGBIYHO MCHONB3YIOT COCTAB HA OCHOBE
MOJHUBHHUJIOBOTO CITUPTA. O6PA30BABIINIICA
BOJIOU3OJIALIMOHHBIN 9KPAaH OTTECHAET BOAY OT
32004 B INTYOUHY IIACTA IO PAJIUYCY.

3aTeM B UHTEPBAI TEP(POPAUN 3AKAYUBAIOT
repMETHU3UPYIONHI COCTAB (IOAUAKPHUIAMULHYIO
CMOIY), 3aKperudomuni nopogy. [locne
3aTBEPJAECHUA TEPMETUIHUPYIOMIETO COCTABA
MIPUCKBAXKUHHYIO 30HY IJIACTA OOPA6ATBIBAIOT
MEHOKHUCJIOTHBIM COCTABOM, 4 34TEM CKBAXKUHY
OCBAWBAIOT.

JlaHHasA TEXHOJIOTUSA POIIIA AITPOOALHIO HA
BBIHIanmypoBCKOM I'a30BOM MECTOPOXKAECHNH.
Pe3ynbraThel IONMOXUTENbHBIE. YAAIOCH
NPENOTBPATUTD AAJIbHENUIIEE OOPA30BAHUE
IE€CYaHOM NPOOKU. MeXKpEMOHTHBIN IIEPUOT,

(3 mecana) nporaeH. CKBaXHUHA padoTaet 6e3
po6KU 6 MecstieB. [ToCIepPEMOHTHBIN ICOUT
BOCCTAHOBMJICA CITYCTA 2 MecALd. B HacTosamee
BPEMS OH COCTABJIAET 1,3 OT JOPEMOHTHOT'O
aebura. ITo-BUIUMOMY, 3aKaYMBAHUE
BOJIOM3OJIUPYIOIIEH KOMIIO3UIIMU U CO3JaHHE
BOJOU3OJIHPYIOLIETO 9KPAHA IO3BOIUIIO
ortecHUTb 'BK OT 326051 CKBA’KMHBI B ITTyOUHY
I1JIACTA, 4 33KAYUBAHNUE T€PMETU3HUPYIONIETO
COCTABA CIIOCOOCTBOBAJIO HEKOTOPOMY CHUIKEHUIO
paspylieHus ropHbIX HOPoA. [Ipumenenne
IIEHOKUCJIOTHON OO6PA6OTKHU ITO3BOJINIIO OBICTPEE
OYHCTUTb IPUCKBAKUHHYIO 30HY OT KOJIbMATAHTOB
Y BBIBECTH CKBAKMHY HA IIPOEKTHBIN JICOUT.
OIHAKO COKPAIIEHUS IPOAOIKUTEIbHOCTH U
CTOHMOCTH PEMOHTHBIX PA60T, K COKAJICHUIO,
JOCTHYb HE yIAJIOCh.  ©
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use a composition based on polyvinyl alcohol.
The formed waterproof screen radially pushes
the water from the bollomhole to the depth of
reservoir.

After that a sealing compound (polyacrylamid
resin) is injected into the perforation interval to fix
the rock. After the sealing compound hardens the
wellbore formation zone is treated with foam-acid
compound, then the well is completed.

This technology was tested at the
Vyngapurovskoye gas field. The testing results
are positive. We managed to prevent further
development of a sand plug. Time between
workovers (3 months) has passed. The well has
been operating without the plug for 6 months.
Post-workover flow rate restored after 2 months.
Currently, well flow rate is 1.3 of the pre-workover
flow rate. Apparently, water-insulating compound
injection and creation of the waterproof screen
allowed pushing the gas-water contact from
the bottomhole to the depth of the formation,
and sealing compound injection helped to
reduce rock destruction processes. Foam-acid
treatment allowed removing bridging agents from
the borehole area and bringing the well to the
forecasted flow rate. However, unfortunately, we
did not manage to reduce the duration and the
cost of the workover operations. ©
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