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SAMOYPrcKoM MECTOPOXKeHUH 60iee 30% paboT
MIPOBOJASTCS C HIOMOIIBIO KOJITIOOMHI'OBBIX YCTAHOBOK
(opHa 6purajzia — ¢ noMoIisio M10 u erie ojHa 6purajia — ¢
nOMOIIBIO M20). OCHOBHBIMHU BU/IAMH PEMOHTHBIX PA6OT,
OPOBOJMMBIX C IPUMEHEHHUEM KOJNTIOOMHIOBBIX YCTAHOBOK,
SIBJISIIOTCST:
* BOCCTAHOBJIEHHE HCKYCCTBEHHOT'O 326051 CKBAXKUH METOJIOM
yAaJIEHN IECYAHOMU TPOOKHU ¢ M10;
* BBI3OB IPUTOKA U BOCCTAHOBJICHUE 326051 CKBA’KHMHBI IOCJIE

B MIPOLECCE KANTUTAIbHOI'O PEMOHTA CKBAXKUH HaA

HPOBEAECHUA I'UPABINYECKOrO pasprisa macta (I'PIT) ¢ M20.

TexXHOJIOrnsl BOCCTAHOBJIEHUSI UCKYCCTBEHHOI'O 32004
34KJIIOYAETCA B CIEAYyIOmEM. [ITepBOHAYaIbHO TOTOBUTCS
TEXHOJIOTMYECKUIT PACTBOP HA OCHOBE IEHOOOPA3YIOIIEH
KUJIKOCTH (ITOXK), B KOTOPBIN TO6ABIAETCA A1
MHOBBIIMIEHUA CTAOMIBHOCTH ITEHHOM CUCTEMBI M CHUKEHHU A
TEMIICPATYPbI 3aMeP3aHuA X10pu Kanbius (CaCl,),

a Taxke KapbokcuMeTunLesunonos3a (KMII), HeoHon,

BOJ1a ¥ METAHOJL JIJI1 CCHOMAHCKMX I'd30BbIX CKBAKHH
OOBIYHO NPUTOTABIUBAIOT 25 M? TTIOXK. Ha yCThe CKBAKUHBI
YCTAHABIUBAETCS KONTIOOMHI'OBASI yCTAHOBKA, KOTOPAs Yepe3
TPOWHUK, BBINOJTHEHHBIN B BUJIE ’KEKTOPA, OOBA3BIBACTCS

c komnpeccopom (CIA-5/220) 1 HACOCHOM YCTAHOBKOU
(ITA-320). B 06BA3KY B 005132TEIBHOM NOPSIKE BKIIOYAIOT
TEIVIOOOMEHHUK. 34TEM B OCTAHOBJIEHHYIO CKBAXKUHY
CITyCKAETCS F'UOKas TPyOa [0 TOJOBBI NECYAHOM TPOOKH, IOCTIE
4YEro CKBAXKMHA IYCKAETCA B pabOTy 4epes (PAKENBbHYIO IMHHUIO.
Js nopaepkaHuA 33/JTaHHOTO IPOTHUBO/AABICHUS HA KOHIIE
(paKeTBbHOM IMHUU MOHTHUPYETCS IITYLEP JUAMETPOM

20-25 mm.

B rubkyio Tpy6y NO1a€TCA IPUT'OTOBICHHBII
TEXHOJIOTMYECKUIT PACTBOP, HOAJEPKUBAS PACXO]] HA YPDOBHE
3—4 n/c. ITogada pacTBOpPa OCYMECTBIAETCA NOPLUAMHU (200 1),
OJTHOBPEMEHHO B 'HOKYIO TPYOY ITOJIACTCS A30T B TEUCHUE
20—-30 muH. [Ipy CHUKEHUH TEMIIEPATYPHI PACTBOPA
Huxe 40 °C pacTBop nogorpesaercs napom ot IITY uepes
TETVIOOOMEHHUK.

VYrybseHueM ruoKoH Tpyosl C HOAACPKAHUEM 34JAHHBIX
apaMeTPOB IIPOMBIBKH (pacxon 3—4 j1/C, 1aBjIeHUE
10—12 MITa) OCYIIECTBIAETCA PA3PYIIEHHE TECYAHOM TPOOKU
U BBIOPOC BBIHOCUMOM KUJKOCTU BMECTE C PA3PYIIEHHBIMU
YACTULIAMU Ha (PaAKeEIL YITybiieHre rubKOM TPyObl IPOBOAUTCS
JIO UICKYCCTBEHHOTI'O 320051 UJIU JIO )KECTKOM IOCATKH.

INocne BOCCTaHOBIEHUA 32605 71 9(PHEKTUBHOCTH ETO
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ore than 30% of well workover operations
M at Yambursky Field are done with the help
of CT units (1 team working with M10
and 1 team with M20). The main types of service
operations performed with CT units include:
» restoring artificial bottomhole by sand bridge
removal with the help of M10;
* flow stimulation and restoring bottomhole after
hydrofracturing (HF) with M20.

The artificial bottom-hole restoring technology
envisages the following method. At first the
technological liquid is produced on the basis of foam-
forming liquid (FFL). Calcium chloride (CaCl,) is
added into the medium for augmenting the stability
of a foam system and reducing the congelation
temperature. CM cellulose, neonol, water and
methanol are added as well. 25 m? of FFL s prepared
for Cenomanian gas wells. A CT unit is set on the
well mouth. The unit is connected with compression
facility (CIIA-5/220) and pump unit (1LIA-320) via
T-branch in the form of an ejector. The connection
necessarily includes a heat-exchanging apparatus.
Then CT is lowered into the shut-in well till the top of
the sand-bridge. After that the well is passed through
the flare-line. A nose-piece with the diameter of
20-25 mm is mounted on the end of the flare-line in
order to maintain the required back pressure.

The technological fluid is supplied into the coiled
tubing with the consumption of 3—4 1/s. The supply
is carried out portionwise (200 1). Simultaneously,
nitrogen is supplied in to the coiled tube during 20-
30 minutes. When the temperature of the solution is
below 40° C, it is heated from steam generation unit
through heat-exchange apparatus.

The destruction of sand bridges and discharge
of fluid and destroyed particles on the flare is
carried out by deepening the coiled tubing with the
constrained parameters of washing (consumption
3—41/s, pressure 10—12 MPa) maintained. The CT'is
deepened till artificial bottomhole or impact landing.

After the bottombhole is restored, nitrogen is
supplied into the well within 3 hours to dry it up
properly. Only after that the CT is lifted and the well
is left for “technological stand” (at least 3 hours).



OCYIIKM IPOJOJIKAECTCSA IOAAYa A30TA B CKBAXKUHY B TCUCHUE
3 4. TOMBKO NOCJIE ITOrO TMOKAS TPYOA MPUITOJHUMAETCA U
CKBaKMHA OCTABJISIETCSA HA TEXHOJIOI'MYECKYIO BBICTOMKY

(ue MmeHee 3 4). [Toce 3aBepIIeHUsT BHICTOMKY I'MOKas

TPy6a BHOBB JJOCITYCKAETCS 10 326041 C LIENBIO ONPEE/ICHUSA
(PaAKTUUECKOIO TEKYIIETO 3A6051 CKBAKMHBL [1p1 HEMIOTyYeEHU U
33JIaHHOU ITTyOUHBI 326051 pA6OTEI HOBTOPSIIOTCSL.

TexHOIOrns BEI30BA IPUTOKA X BOCCTAHOBJIEHUS 32605
CKBAKMHBI TOCE NpoBeneHus ['PI1 3aK/II09a€TCA B CIEIYIOMIEM.
ITepBOHAYAJIBHO OCYIIECTBIISICTCS OOBSA3KA KOJITIOOMHIOBOH
YCTAHOBKHM C BHEITHUM UCTOYHHUKOM I'a3a (KOMIIPECCOPOM,
CKBa’KMHOMN-IOHOPOM, YCTAHOBKOU HATHETAHUA I'd3a —
VHI-8/15). 3aTeM B CKBAKHHY O I'OJIOBbI IIPOIIIAHTOBOM
NPOOKU CIYCKAETC TUOKASI TPyO4, B KOTOPYIO MOJAIOT a30T.
A30T BBITECHAET CKBA)KUHHYIO )KHUJIKOCTb U3 CKBA’KHUHBIL, 10
MEPE yIIIyOIeHU THOKOH TPYOBbI IOMHTEPBAJIBHO (YEPE3
Kaxxable 200 M), CHMKAsl €€ YPOBEHD B CTBOJIE CKBAKUHBI
JIO MOJTYYE€HU I yCTOMYUBOI'O IPUTOKA I'a3a C BLIOPOCOM Ha
(akes, 060PYAOBAHHBIN IITYLEPOM. [ TPEAOTBPAIIECHUSA
TUAPATOOOPA30BAHUSA IPU PAO6OTE CKBAKHMHBI HA (PAKETT
OCYIIECTBIAECTCA €€ UHITHOUPOBAHUE ITYyTEM 3AKAYUBAHUA B
TUOKYIO TPyOy MeTaHOI4 B 06beMe 0,3—0,5 M3,

Ilociie BBI30BA IPUTOKA r'a33 IPOBOAUTCS HOABEM T'MOKOMU
TPYOBI IO YCThA U HAYMHAETCA OTPAOOTKA CKBAKUHBI HA
(paken B TeueHue 72 9acoB. IIpy COXpaHEHUU TUPATHOTO
pexunMa padoThl CKBAKUHEL B IIPOLIECCE OTPAOOTKU
OPOBOAAT 3aKAYUBAHHE JOIIOJIHUTEIBHOIO OOBEMA METAHOA
(0,5-1,0 M%) c TOCIEAYIOMNM OCTABJIECHUEM CKBAKHMHBI HA
TEXHOJIOTMYECKYIO BBICTOHKY, IIOCJIE YE€TO CKBA’KMHY BHOBb
MYCKAIOT HA OTPAOOTKY HA (DAKETL.

B cirydae HEBBIXO/A CKBAKMHBI HA PAOOYHNH PEXUM
OPOBOAATCS PA6OTEI IO YAAIEHUIO OCTABIIENCS (HE BBIMBITON U
HE BBIHECEHHOW HA TOBEPXHOCTE) MPONITAHTOBOM NPOOKU. 17151
yAAJIEHUS OCTATKOB IPOMNIIAHTOBOY NPOOKU NPUT'OTABIUBAIOT
IPOMBIBOYHBIE PACTBOPBL B Ka4eCTBE TAKUX PACTBOPOB
MOKHO UCHOJIB30BATh UHBEPTHO-3MYIbCUOHHBII PACTBOP
(UDP) ¢ nob6aBneHUEM B HETO 12% OTPabOTAHHOIO MOTOPHOT'O
macaa (OMM). [1151 yiaJIeHUsI IPOIIITAHTOBOM IPOOKU U3
Tr'a30KOH/AEHCATHBIX CKBAKHUH JOCTATOYHO 25 M3 TAKOI'O
pacTBOpPA C INIOTHOCTHIO 980 KI/M? U YCJIOBHOM BA3KOCTBIO
40-60c.

Tax>ke AJI1 TUX LieJIeH MOKHO UCIIONIb30BATh 2—3%-H
nonuMmepHsbIit pactsop KMII uinu KEM-TRON Ha oCHOBE
BOJIHOI'O pacTBOPA xy10opuaa HaTpus (NaCl) IIIOTHOCTBIO
1170 xr/m?, B 06'bEME 5 M?, BA3KOCTBIO 80—120 C.

B0O3MOXHO IPpUMEHEHUE BOAOMETAHOJIBHOI'O pacTBOpa (BMP)
C JOOABIEHNEM ITIOBEPXHOCTHO-AKTUBHOTIO BelecTsa (ITAB).
TeMmmepaTypy 3TUX paCTBOPOB HEOOXOAUMO NOAJEPKUBATD HA
yposHe 40-45°C.

ITocne 0OBA3KU HACOCHOU YCTAaHOBKH (LJA-320)
xoMmIipeccopa (minu YHI-8/15 co nerdom) ¢ KOATIOOUMHTOBOH
yCTaHOBKOM (M20) IPOBOAUTCS CITYCK 'MOKOI TPYObI
JIO IOCA/IOYHOTO CEJIJIA TTAKEPA BEICOKOT'O JIABJIIEHUS,
UCIIOJIb3yeMOI'O IIpU 1poseaeHuu I'PIT. 1 npegoTBpaleHus
TUAPATOOOPA30BAHUSA B THOKYIO TPYOY IPOBOJUTCS
MNOJKAYUBAHUE METAHOJIA U 10/1a494 A30T4.

INocne npopabOTKU UHTEPBAIA CEJJIA TAKEPA THOKAA TPyOa

JIOCITYCKAETCS IO TEKYIIETO 326051, Bes mMpekpanieHus moaadm }

technologies

After the stand the coiled tube is lowered again in
order to define the actual current bottomhole of the
well. In case the required depth of bottomhole is not
obtained the operation is repeated.

The flow stimulation and restoring bottomhole
after hydrofracturing envisages the following
technology.

CT unit is tied up with outer gas source
(compressor, donor well, gas injection unit — VHI-
8/15). Then nitrogen supply CT is lowered into the
well till the top of the proppant bridge. The nitrogen
forces out the well fluid from the well. Every 200 m
of the CT run the level of the fluid in the well shaft
is reduced until a stable gas flow and emission on
the flare, equipped with nose-piece, is obtained. In
order to prevent hydrating during well flaring the
well is inhibited by means of 0.3—0.5 m? of methanol
pumped into the CT.

After gas stimulation the CT is lifted till the mouth
and the well is flared during 72 hours. When the
hydrate mode of well operation is applied, additional
portion of methanol is pumped (0,5-1,0 m?). Then
the well is left for a technological stand and flared
once again.

In case the well fails to become operational, further
efforts on removing the remaining (not washed out
to the surface) parts of the proppant bridge should
be taken. The washing solutions are prepared for
removing the remains of the proppant bridge. Such
solutions may include the invert emulsion mud (IEM)
with 12% of scavenge lubricant (SL). 25 m3?of such a
solution with the density of 980 kg/m? and relevant
viscosity of 40—60 s is necessary for removing
the remains of the proppant bridge from a gas-
condensate well.

One may also try 2—3% polymer CMC solution
or KEM-TRON based on sodium salt (NaCl) water
solution with the density of 1170 kg/m?, volume 5 m?
and viscosity 80—120s.

‘Water methanol solution (WMS) with surfactant
added may be applied as well. The temperature of
such solutions should be kept at the level 40—45 °C.

After the pump unit (LIA-320) and compressing
facility (or YHI-8/15 with plume) are connected to
the coiled tubing unit (M20) the CT is lowered till the
catching baffle of a high pressure packer used in HF.
Methanol and nitrogen are supplied into the CT to
prevent hydrating.

After the given interval of the packer baffle is
done the CT is lowered till the current bottomhole.
Without stopping nitrogen supply the CT is lowered
5-8 m deeper with the load on the tube under 30 kN
and the consumption of 3 1/s. After that the tube
islifted 20 m above the bottomhole. Without
stopping nitrogen supply they pump 0.3—0.4 m? of
IEM (or CMC viscous solution, or KEM-TRON). The
nitrogen is supplied until the liquid and proppant
are completely removed. IEM and polymer solutions
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430T4a OCYIIECTBIISICTCS YINIyOIEeHNE TNOKOH TPyObl HA 5—8 M
IIPpU HATPY3Ke HA THOKYIO TPyOy He 60see 30 kH u pacxoze 3 i/c.
IToce 3TOro NPOBOAUTCS IPUIIOLBEM I'MOKOM TPYOBI HA 20 M
OT 32604 1 6€3 NPEKPAIIEHUA ITOJAYN A30TA OCYLIECTBIAETCA
3akauymnBanue B Hee 0,3—0,4 M> OP (uu BA3KOTO pacTBopa KMI]
unu KEM-TRON). TTo1aga a30Ta NPOIOJKAETCS O OJTHOTI'O
BBIHOCA ’KUJIKOCTH U IPONIIAHTA. [IpU 3TOM HE JOITYCKAETCS
noromeHue MOP u nonuMepHbIX pacTBOpoB (KMI niu
KEM-TRON) B npu3a60MHYIO 30HY IJIACTA.

VrnyoneHne ru6KOM TPyObl OCYIIECTBIAECTCS IUKINYECKH
(10 5—8 M) ¥ TPOJOJLKAETCSA JJO JOCTUKEHU S TPEOYEMOIA ITTyOUHBI
WUJIH JIO €€ «<KECTKOM» ITIOCAJIKH. B Cilyyae NCOIb30BAHUSA
BCETO OO'bEMA IPOMBIBOYHOI'O PACTBOPA IPOMBIBKA IPOOKU
MPEKPAIAETCS, TUOKASA TPYOA IPUIIOJHUMAETCS, 3A11AC
IIPOMBIBOYHOTI'O PACTBOPA BOCHOJIHAETCS U TOJILKO MOCJIE 3TOT'O
paspemaeTcs AaabHENIIIEE TPOBEACHUE PAOOT MO YAAIEHHUIO
MPOIMIIAaHTOBOY ITPOOKHU.

IIpu OTCYTCTBUM YIITyOIEHUSA THOKOMU TPYObI B CKBAXKHUHY
MOCJEIOBATEIBHO 3aKadnBaeTcs1 0,2 M3 CTa6UIBHOI'O I'Aa30BOI'0
KOHJIeHCaT4, 1,0 M? 10% pacTBOpa IJIaBUKOBOM KUCIOTHI (HF),
3,0 M® CTAa6UJIBHOT'O Ia30BOr'o KOHAcHCaTA. [Tocse 3Toro
CKBAKMHA OCTAHABIUBACTCS HA TEXHOJIOIMYECKYIO BBICTOHKY
(He MeHee 4 9) 1 JIUIIb [10 €€ OKOHYAHUU HAYUHAETCS
OTPaO6OTKA CKBAXKHUHBI HA (PaKes. OOBIMHO CKBAKHUHY
OTpPaGaThIBAIOT HA (hAKEI B TCUCHHUE 6 4.

ITocie BOCCTAaHOBIEHUA 320051 O TPEOYyEMO! ITTyOUHBI MJIN
«©KECTKOM» IOCAJIKU IPOBOJAUTCS NPUTIOABEM THOKOH TPYOBI
Ha 100 M BbIIIE TEKYIIETO 32005 U CKBAKMHA OCTABJISCTCA HA
TEXHOJIOI'MYECKYIO BEICTOMKY HE MEHEE 3 4. [lasiee CITyCKOM
T'UOKOU TPYyOBI IPOBOAUTCSA OTOUBKA 340051

B 3aK/IIO4EHME OCYIIECTBIAECTCA OTPAOOTKA CKBAXKUHBI HA
(paken B TedeHUE 72 4 (He 60JIEE) CO CMEHOU MITYLEPOB. [1pu
TUAPATHOM PEXKUME PAO6OTHI CKBAXKUHBI TPOBOAUTCS MOAKAYKA
UHTHUOUTOPA ruparoodbpasosanud (0,5—1,0 M* METAHOA)

U [1I0CJIE OKOHYAHUA [IEPUO/A TEXHOJIOIMYECKON BBICTONKU
(2 9) OTPpabOTKA CKBA’KHUHBI IIPOJOJIKAETCS IO BBIXO/A €€ Ha
TEMIIEPATYPHBIA PEXUM.

IIpruMEHEHUE TAKOU TEXHOJIOTUH BBI3BAHO PSI/IOM IPUYMH,
JIOCTATOYHO XOPOHIIO OCBEMEHHBIX B HAYYHBIX ITyOIMKAIIUAX
A.B. Kyctpimesa, B.b. O6ungHosa, PB. TkadeHKo [1, 2]. OnpIT
nposefeHus paboT no I'PIT nokasas, 9To Ha IEPBOM ITAIIE, IPU
OTPabOTKE CKBAKUHBI HA (DAKETIBHYIO IMHUIO, TPOUCXOAUT
«CAMOOYHIIEHUE» CTBOJIA CKBAXKUHBI OT IMPOIIIAHT4, HA BTOPOM
3TaIe, IpU PAO6OTAIOMIEN CKBAKUHE, TPOBOAUTCA «TOOYHUCTKA»
U1 BOCCTAHOBJIEHHE 320051

Bce paboThI IO YJAJIEHUIO ITPONMIAHTA OCIOXKHEHBI HAJIMYHUEM
B CKBAKHHE HE «Pa3JIOKUBIIErOCs» rejid I'PI1 v moCcTOpOHHUX
NPEAMETOB (PE3UHA YIUIOTHEHUS YCTHEBOTI'O MIPOTEKTOPA,
IPUMEHSAEMOTO JJ15 3AIU T (POHTAHHOU ApPMATYPHI B IIPOLIECCE
I'PTI, ocTaTku IeppopaTOPOB U AIP.), A TAKKE HATUIUEM
B JIM(PTOBOX KOJIOHHE OITPECCOBOYHOI'O CEJIJIA TTAKEPA,
CY2KAIOLIETO MPOXOAHOE CEUEHUE, UTO BBI3BIBAET ITOCATAKU U
MPUXBATHI THOKOM TPYOBI B IIPOLIECCE ITPOBEIEHUSA PAOOT. B TO
JKe BpeMs IIPUMEHEHME B rnpouecce I'PITKugKoCTU pa3pbiBa HA
BOJIHOU OCHOBE BBI3BIBAET MHTEHCUBHOE THIPATOOOPA30BAHUE
HA HAYAJIbBHOM 3TAIE€ OTPAOOTKH CKBAXKUHBI IIPU
OIrPAHHUYEHHBIX BO3MOKHOCTAX 3aKAYMBAHUU HHTUOUTODA.

VIMEHHO TaKHE OCJIOKHEHUA HAOMIOJAJIMCh HA CKBAKMHAX
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(CMC or KEM-TRON) are not allowed to penetrate to
the bottomhole zone.

The CT is lowered cyclically (5—8 m) until the
necessary depth is reached or until the impact
landing. In case the whole volume of the washing
solution is used, the sand washing is stopped, the
tube is lifted and the stock of washing solution is
refilled. Only after that the removal of the proppant
bridge can be continued.

When CT can’t be deepened into the well, 0.2 m?
of stable gas condensate and 1.0 m? of 10% solution
of hydrofluoric acid (HF) and 3 m? of stable gas
condensate are successively pumped into the well.
After that the well is left for a technological stand (at
least 4 hours) and only then it can be flared. Usually
the well is flared within 6 months.

After restoring the necessary depth of the
bottomhole or impact landing the CT is lowered
100 m above the current bottomhole. Then the well
is left for at least 3 hours of the technological stand.
Then the tube is lowered for tagging,

Finally the well is flared for 72 hours (not longer)
with nose-pieces changed. Hydrate mode of well
operation implies pumping hydrating inhibitor
(0.5-1.0 m? of methanol). After technological stand
(2 hours) the well is flared till the necessary
temperature is reached.

A number of reasons explain the use of such a
technology. They are well described in the scientific
studies of AV. Kustyshev, V.B. Obidnoyv,

RV. Tkachenko [1, 2]. The experience of HF
operations shows that at the first stage of well
performance the well cleans itself from proppant.
Further cleaning and restoration of the bottomhole
takes place on the second stage.

All proppant removing operations are complicated
by the presence of undercomposed HF gel and
foreign bodies (mouth protector backing rubber
used to protect Xmas tree during HF, remains
of perforators, etc) in the well. They are also
complicated by the pressure packer baffle narrowing
the flow area of the string and bringing about CT
landing and sticking during the operations. At the
same time the use of water-based breakdown fluid
during HF provokes intensive hydrating on the initial
stage of well performance with limited capacity for
pumping the inhibitor.

Such complications were observed in the wells
Ne 31003 and 31006 of Yamburgskoye Field.

The nature of these complications can be hardly
explained from the point of traditional HF
technology.

After finishing the HF, Tumenburgaz sent a well
workover team to do the following operations at
Yamburgskoye Field. The CT was lowered till the top
of the proppant bridge at the depth of 3096 m
(according to M20 counter). The fluid was leveled
down and nitrogen was supplied from the



Ne 31003 1 31006 SIMGYpPrcKoro MecTopoxaeHusL. IIpraem
IPUPOJA ITUX OCIOXKHEHUU TPYIHO OOBSICHUMA C MTO3ULIUU
KJIACCUYECKOU TexHosoruu I'PI1.

Taxk, nociue 3aepuiecHus [PIT cunamu LHIIC OO0
«Tromen6yprasz» 6puranoi KPC AAm6yprckoro YUPC 6bu1u
OPOBEAEHEI CIEAYIONUE PA6OTHL ['MOKast TpyHa Obl1a
CIIYIIIEHA B I'OJIOBY PO AHTOBOM NPOOKHU JI0 INTyOUHBI
3096 m (o cueTynKy M20). BbUT IPOBE/ICH BHI30B IPUTOKA
M3 IIJIACTA CHUKEHUEM YPOBHS )KUJIKOCTU NTOAAYEN 230Ta OT
KoMipeccopa. CKBaKMHY IYCTHJIN B OTPAOOTKY Ha (pakes. B
TeueHue 100 4 Ha pa3HBIX PEXKUMAX CKBAXKHMHA PA00TANA C
IOCTOSIHHBIM BBIHOCOM TEXHOI'€HHOM XKUAKOCTU (PTp=5,3 MI1a,
P3tp=0 MIla, T= 14,5 °C, @t = 12 Mmm; PTp =4,5 MIla, P3Tp =
0 MIIa, T= 15 °C, @t = 15 MM). B CKBa>KMHY CITYCTHJIU THOKYIO
Tpy6y 10 ry6uubl 3096 M. [1py BEIMBIBE TEXHOI'CHHOT'O OCA/IKA
MPOU3O0NLIA TOJIOMKA KOJITIOOMHIOBOU YCTAHOBKH. BbLI
OCYIIECTBJIEH ABAPHUIHBIIN IOABEM T'MOKOU TPYOBI U PEMOHT
KOJITIOOMHTOBOH YCTAHOBKU. OTPAaOOTKY CKBAXXUHBI BEJIU B
TeueHue 162 4. Tem He MEHEE CKBAXKHHA PAGOTAIA C HU3KUMU
YCTBEBBIMU [TAPAMETPAMH U BBIHOCOM *KHUJKOCTH (PTp = 5,3 MI1a3,
P3tp =0 MIla, T= 16 °C, @t = 12 mm; PTp =4,5 MI1a,

P3tp=0 MIIa, T=17 °C, @t = 15 MmM).

IIpoBer NOBTOPHBIN CITYCK THOKOM TPYOBI C
TUJIPABINYECKON HACAKOU AUaMETPOM 40 MM /10 ITTyOUHBI
3049,5 m. [Iponsomest IPUXBAT HUKHEN YaCTU THOKOU TPYOBL
ITpoBeneHHbBIE PAOOTHI ITO PACXAKUBAHUIO TUOKOU TPYOBI C
OJHOBPEMEHHBIM 3AKAYUBAHUEM 5 M? TPAHC(HOPMATOPHOTO
MAacCJ/Ia 9e€pe3 ruOKyIo TPyOy M METAHOJIA YEPES TPYOHOE
IIPOCTPAHCTBO U ITOCIEAYIOMEN TEXHOJIOTNYECKOM BEICTOMKOI
PE3YABTATOB HE AU, [1oCse 3aKa4KU B TN TOBYIO KOJIOHHY
(73 MM) 500 JI ITMHOKUCIOTHOI'O PACTBOPA U IBYX4aACOBOU
TEXHOJIOIMYECKOH BBICTOMKH YJAJIOCh OCBOOOJUTH TUOKYIO
TpyOy, HO IIPHU ABAPUITHOM NOA’beME Ha I1TyorHe 2500 M BHOBb
MPOU3ONIEN €€ TOBTOPHBIN NPUXBAT. JIMIIb HOBTOPHOE
3aKa4YMBAHHUE NIMHOKUCIOTHOI'O PACTBOPA NO3BOIUIO
OKOHYATEJIbHO U3BJIEYb THOKYIO TPYOY U3 CKBAKMHEL [IprueM
BCE ABAPUITHO-BOCCTAHOBUTEJIbHBIE PAOOTHI IPOBOAUINCH IPU
PaboTaIOmEN CKBAs)KHHE.

Iloce u3BnedeHns THOKOM TPYObI CKBAXKUHY OTPAOOTAIN
Ha (pakes B TedeHHe 48 4. CKBaKMHA pab0oTana C BBIHOCOM
JKMJKOCTH IIPU CJIEAYIOINX YCTHEBBIX apaMeTpax: Prp=4,5 Ml 1a,
P3rp=0 MIla, T= 13 °C, @t = 15 MM.

J171 BBIBOZA CKBAKUHBI HA IIPOEKTHBIN PEKUM IIPOBEIU
INIMHOKHUCJIOTHYIO O6PAa0O0TKY BHYTPEHHEN TIOBEPXHOCTH
JU(PTOBOU KOJIOHHHI (iBE onepanuu 1o 0,5 M?*) 1 nocie
TPEXYACOBOM TEXHOIOI'MYECKOMN BBICTOMKH OCYIIECTBHUIIN
OTPabOTKY CKBA’KHHBI C BLIOPOCOM IPOAYKTOB PEAKIIUN HA
(pakesn. Pe3ynbTaT OTPULIATEIbHBII.

IIpoBenr NHTEHCU(PUKALUIO IPUTOKA I'a3a ITyTEM
33aKAYUBAHUA B CKBAXKUHY 5,2 M? pacTBOpa 20% IJIaBUKOBOH
KUCJIOTHI € 3% ITAB ¢ 1pogaBauBaHuEM KUCJIOTHOU
KOMIO3UIIWH B IIJIACT 430TOM OT KoMnipeccopa (CIA- 5/220) B
TeueHue 6 4. [Tociie OTpaboTKH CKBAKUHBL Ha (hAKEIT YCTHCBBIC
apaMeTpbl CKBAXKUHBI cocTaBuau: Prp =5 MIla, P3Tp =0 MI1a,
T=11°C,@Qmr= 15 MM.

CIYCTHJIN B CKBAKMHY THOKYIO TPyOy C HACAJKOI THIIA
«[1EPO» 10 IIMyOUHBI 2850 M € IOCTOSIHHOIM noaader UOP
(mopuuu 110 300 J1) 1 430T4 OT KOMIIPpECCOPa. B uHTEpBaIEe

technologies

compressor to stimulate the well. After that the

well was flared. During 100 hours and at different
modes the well performed with steady outflow of the
production fluid (with friction pressure

5.3 MPa, friction Pwf drop O MPa, temperature

14.5 °C, diameter 12 mmy; friction pressure 4.5 MPa,
friction Pwf drop 0 MPa, temperature 15 °C, diameter
15 mm). A CT was lowered into the well till the depth
of 3096 m. A breakdown of the CT unit occurred
during the cleanout of the production sediment.
Emergency hoisting of the CT service of the unit

was undertaken. The well flow operations took

162 hours. Nevertheless the well performed with
poor mouth parameters and liquid outflow (friction
pressure 5.3 MPa, friction Pwf drop O MPa,
temperature 16 °C, diameter 12 mmy; friction pressure
4.5 MPa, friction Pwf drop O MPa, temperature 17 °C,
diameter 15 mm).

Once again a CT with 40-mm hydraulic nozzle
was lowered in to the well 3049.5 meters deep. The
lower section of the CT got stuck. The operations
on working the tubing to free and simultaneous
pumping of 5 m? of condenser oil through the CT
and methanol through the tube side with further
technological stand brought no results. After
pumping 500 1 of mud acid solution into the string
and 2 hours of technological stand they managed to
release the coiled tubing, but during the emergency
spooling it got stuck again at the depth of
2500 meters. Only after another portion of mud acid
solution it became possible to completely extract
the CT from the well. All the emergency recovery
work was done while the well was on production.
After recovery the well was flared for 48 hours. The
well performed with poor fluid outflow under the
following mouth parameters: friction pressure
5.3 MPa, friction Pwf drop 0 MPa, temperature 13 °C,
diameter 15> mm.

In order to make the well correspond to the
construction conditions the inner side of the
production string was treated with mud acid solution
(0,5 M for each of two operations). After 3 hours of
the technological stand the well was cleaned up with
the reaction products flared. The result was negative.

After that gas influx was stimulated by pumping
5.2 m? of 20% HF solution with 3% of surfactants and
squeezing acid composition into the formation with
nitrogen coming from the compressor (CIIA-5/220)
during 6 hours. After flaring the mouth parameters
of the well were: friction pressure 5 MPa, friction Pwf
drop 0 MPa, temperature 11 °C, diameter 15 mm.

Then a CT with a mule shoe was lowered into
the well 2850 m deep with continuous supply of
IEM (portions of 300 1) and nitrogen from the
compressor. In the interval 2730-2850 m there were
landings of the CT up to 20 kN over the weight of
the instrument and up to 40 kN of weight of the
instrument during the shoot. The pressure in the CT }
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2730-2850 M HAOMIOAATIUCH TOCAIKU THOKOI TPyOsI 10 20 KH
CBEPX BECA MHCTPYMEHTA, IpU NoApbIBE — 10 40 KH cBepx Beca
MHCTPYMEHTA U POCT AABJICHUS B THOKOM TpyoOe 10 20 MITa.
OCYIIECTBUIN ABAPUITHBIN TObEM I'HOKOI TPYOBLL [Toce
U3BJICUYCHUS HACAAKU OOHAPYKEHO, YTO OHA 320UTA BEMECTBOM
TEMHO-KOPUYHEBOI'O LIBETA C BKIIIOYECHUAMU MEJIKO3EPHUCTOI'O
IE€CKA CBETJIO-KOPUYHEBOI'O LIBETA, AKTUBHO PEATUPYET C
IIABUKOBOY KMCJIOTOM. ITpo6a OTIpaBieHa HAa XUMHUYECKUH
aHaau3. OJHO3HAYHOI'O OTBETA O I'€HE3UCE OCAAKA 10 JAHHBIM
XHMMUYECKOI'O 4HAJIN34 YCTAHOBUTD HE YIAJI0Ch.

CMeCh aKTUBHO PEATHUPYET C INIABUKOBOMN KMCJIOTOH, XyXKe
pearupyer ¢ COJIAHOM KUCIOTOM ¥ COBCEM HE PEarupyer
CO IEJIOYBIO. MOXXHO PEAIIONOXNUTD, YTO JAHHBIA HAJIET
O6PA3OBBIBAETCS BO BPEMS OTPAOOTKH CKBAKUHBI HA (DAKEI U
COCTOUT U3 I'eJisl, UCIIOb30BAHHOIO I1pu I'PI1, ¥ NIeCYMHOK U3
macTa bY83, noaBeprayToro ruipopas3polBy.

Harpenu 1 3aKadaiu B IU(PTOBYIO KOTOHHY (73 MM)

9 M’ CTAaGMJIBHOT'O I'A430BOTI'0O KOH/ICHCAT4, IPOBEJIH CITyCK
TUAPABINYECKON HACAAKYU JUAMETPOM 42 MM HA TUOKOU TPyOE
J10 I1yOrHEBL 2500 M, IIOCJIE YETO IIPOBEIH HOBEM F'HOKOM
TPyObI BO U30€KaHUE €€ TOBTOPHOI'O IPUXBATA.

CiienyeT OTMETUTD, 4TO nogBepKeHHbIN ['PIT rnact BY83
HaxoauTCA B UHTEpBaie 3079-3103 M 11 TOIBKO OJOIIBEHHAS
YaCTh HTOrO IUIACTA B UHTEPBAC 3096—3103 M IpUCKHITaHA
nponnaHToM. C TOYKH 3PEHUS ABTOPOB, TPHOOIIEHUE JAHHOTO
MHTEPBAJIA CYIIECTBEHHO HE MOBIUAET HA AEOUT CKBAXKUHBI
B LIE€JIOM, T.€. IPUYNHA HU3KOTI'O IEOMTA CKBAXKUHBI KPOETCH,
CKOPEE BCETO, B KaUeCTBe NposeicHHOro I'PI1. UMeHnHO
MO3TOMY JAJIbHEUIIHE PAOOTHI CJIEYET IPEKPATUTD KAK
O€CTIIEPCIEKTUBHBIE U ABAPUITHOOIIACHBIE.

B 071 cBA3M nHTEPECHDI pe3yabTarsl 'PIT HA CKBaXKUHE
Ne 31009 aTOoro ke MecTopoxaeHusL. I'PIT Ob11 IPOBE/ICH HA TOT
’Ke r1actT bY83 (murepsan 3108—-3120 m) crnamu
OO0 «Hedrerazrexnonorus». ['PIT npoBeicH Ha BOJHOU
OCHOBE U B CKBAXKUHY 3a4KA4aHO 39 T HPOINAHTA, KOJIMYECTBO
MOYTH B [1BA Pa3a OOJIBIIIEE, YEM OBLIO 3aKA9AHO B CKBAXKUHY
Ne 31003. I[Ipy 3TOM /1151 BBIXO/Id CKBAKWUHBI HA TEXHOJIOTUYECKHH
PEXUM HE NOTPEOOBATIOCH TPOBOAUTH PAOOTEI IO YAAJIEHUIO
MPONITAHTA C HIOMOIIBIO KOJITIOOUHIOBOU YCTAHOBKH.

B03MOXHO, 4TO IEPBOHAYAIBHO ITIOCTABJIEHHAA 32449a —
NPpOBECTH MATOMOITHBIN ['PIT Ha yIiieBogOpOIHOM OCHOBE C
LIEJIBIO HEAOIYILEHN A BCKPBITUA I'A30BOAAHOI'O KOHTAKTA —

HE COBCEM OIIPAB/AHA B JAHHON CUTYalluU. BeJb B CKBA)KNHE

Ne 31009 ra3oBOAAHOM KOHTAKT HE BCKPBIIU, HO 9TO COBCEM

HE O3HAYAET, YTO B CKBAXMHE Ne 31003 npu npruMEHEHUH

60snee momtHoro I'PIT ra30BOAsSHOM KOHTAKT HE MOT OKA43aThCSI
BCKDBITBIM. SIMOYyPrcKO€ MECTOPOXJEHHUE OTIUYAETCA OT
JAPYI'UX PAJOM PACTIONOKEHHBIX MECTOPOXKIEHUI CIIOKHBIM
CTPOEHHEM U PAJIOM PACIIOJIOKEHHBIE CKBA’KHUHBL, JJA’KE B OJTHOM

KYCTE, MOT'YT UMETH PA3HBIE ['€OJIOTHYECKUE XAPAKTEPUCTHKIL.

JINTEPATYPA

1. AHanu3 npu4rH obpbiBa rMbKoN TpyObl NPK MPOMbIBKE CKBaXWHbI Moce
IPM/B.b. ObuaHos [v ap.] // Bpems konTiobuHra. —2007. — Ne2. — C. 30-33.

2. HekoTopble CNOXHOCTU BbIMbIBaHUS MPOMMaHTa U3 CKBaXMWH nocne
rmapasnnyeckoro paspbisa/B.b. ObuaHos [1 ap.] // Hayka 1 TexHuka B
rasoBol npombliwneHHocTn. —2008. -Ne 4. — C. 20-25.

38 Ne4 (029) Cenrsiops / September 2009

grew up to 20 MPa. After the emergency spooling of
the CT and extraction of the nozzle it was revealed
that it is filled with substance of dark brown color with
inclusions of light brown fine-grained sand actively
reacting with HF. A sample was sent for chemical
testing. Yet, the chemical analysis didn’t produce an
unambiguous answer on the origin of the sediment.

The mixture actively reacts with HE, underreacts
with hydrochloric acid and doesn’t react at all with
the caustic. One can assume that the bloom appeared
during the flaring and consisted of gel applied in
hydrofracturing and particles from the formation
BUS83 that was fractured.

9 M? of stable gas condensate was heated and
pumped into the production string (73 mm), then a
42 mm hydraulic nozzle was lowered into the well till
the depth of 2500 m. After that the CT was lifted in
order to prevent it from getting stuck once again.

It should be noted that the fractured formation
BUS83 islocated in the interval 3079-3103 m and
only the bottom part of this formation in the interval
3096-3103 m is covered with the proppant. The
authors believe that commingling of these intervals
is not going to influence the total debit of the well.

It means the low well debit is mainly explained by
poor quality of hydrofracturing. That is why further
operations should be stopped as, they are futureless
and hazardous.

In this respect the results of hydrofracturing at
the well Ne31009 of the same field are interesting,
Hydrofracturing was made in the same formation
BUS83 (interval 3108—3120 m) by Neftegaztechnologia.
Hydrofracturing was made on the water basis of 39
tons of proppant pumped in the well. This is 2 times
more than the amount of proppant pumped in well
Ne31003. While bringing the well to technological
production there was no need in proppant cleanout
with a CT unit at all.

Probably, the initial objective of making light-
duty hydrocarbon-based hydrofracturing that was
supposed to prevent the uncovering of gas-water
contact was not quite suitable to the situation. In
the well Ne31009 the water-gas contact was not
uncovered, but it doesn’t mean that in the well
Ne31003 it couldn’t be opened by more powerful
hydrofracturing. Yamburgskoye Field stands out from
the rest of the neighboring wells by complex geology.
Even the adjoining wells, located in one pad, can have
different geological structure.
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