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oHuenmue pa3zpaboTku bOBAaHEHKOBCKOTIO
KMCCTOpO;K/:[eHHH IPEyCMATPUBAETCS

CTPOUTENBCTBO HOBBIX, BHICOKOHA/ICKHBIX U
MHTEJUIEKTYAJIbHBIX CKBAJKHUH.

Iop 3aKaHYUMBAHUEM CKBAKHMHBI TOHUMAIOTCS
PabOTEL, 3aBEPIIAIONINE €€ CTPOUTEIBCTBO:
KpETJIEHUE OOCAAHBIX KOJIOHH, BTOPUYHOE
BCKPBITUE IUIACT4, CIYCK JTU(PTOBOM KOJIOHHBI U
OCBOEHME CKBAXKUHHEI [1].

B cBA3U € IPUHATONU CXEMOU OCBOCHU A
MECTOPOXK/ECHUS INTAHUPYETCS MOCJIE 3aBEPIICHUS
KPETJIEHUS CKBA’KUHBI IPOBOJUTD CITYCK B
HEE KOMILJIEKCOB MOJI3EMHOI'O O60PYJOBAHH A
U1 BPEMEHHYIO KOHCEPBALINIO CKBAXXUH C
HOCJIEAYIOMIEN UX PACKOHCEPBAIUEL, OCBOEHUEM U
MYCKOM B 9KCIIJIYaTAIUAIO.

COIIaCHO KOHIIENIITUH OCBOEHUS MECTOPOXEHUA
ra30BbI€ CKBA’KHHBI, BBIXOJAIINE U3 OYPEHHUH,
OyAYT OCHAIIATHCA TA(MTOBBIMH KOJIOHHAMU C
KOMILJIEKCOM MOJ3EMHOrO 060pyAOBaHu4 [2]. B
padoTe O OCHAMEHUIO CKBA’KHUH KOMIUIEKCAMU
MO3€MHOI'O OO0PYIOBAHMA OYAYT YIaCTBOBATh
OypoBast 6purajia, OTBEYAIONas 34 CITyCK C OypOBOH
YCTAHOBKH JIM(PTOBOI KOJIOHHEI C TTIOA3EMHBIM
060pPYAOBAHHEM, U OpUTa/1a TOA3EMHOIO PEMOHTA
CKBaKMH, OOy4EHHAS y CIIELIUATIUCTOB (DUPMBI-
H3TOTOBUTENS KOMIIEKCOB — Baker Oil Tools,

Inc. Weatherford u oTBevaromas 3a IpuBeJcHUE
KOMIIJIEKCA B pabodee cocrosinue. [Tocre
34IIaKEPOBKU ITAKEPA OypOBast OpUTa/id IPOBOAUT
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onception of the Bovanenkovskoe field
C development provides construction of new
highly reliable and intelligent wells.

Well completion is a set of operations
that finish its construction. Well completion
includes well casing, secondary formation
exposing, production tubing pulldown and well
development [1].

According to the accepted field development
scheme, upon completion of well casing it is
planned to run downhole equipment complexes
in the hole, temporarily abandon the well, then
re-enter it, develop and bring it on line.

According to the field development conception
all the drilled gas wells will be equipped with
production tubing and downhole equipment
complex [2]. The drill crew and the well workover
crew will take part in the operation of well
rigging with downhole equipment complexes.
The drill crew will be responsible for pulldown
of production tubing and downhole equipment
from a drilling rig. The well workover crew trained
by the specialists of complexes manufacturing
companies, Baker Oil Tools and Weatherford,
will be responsible for bringing the complex
to operational status. After sealing packer the
drill crew performs the operation of temporary
well abandonment for the period of completion
waiting time and then, together with the drilling
rig, moves to the next object for continuation of



PabOTBI IO KOHCEPBAIIUU CKBAXKMHBI HA IEPHO/
OKMJJAHUSI OCBOEHHS U BBOJJA B IKCILTyaTALHIO, 4
34TEM BMECTE C 6ypOBOY YCTAHOBKOI IEPEE3KAET
HAa CJIEAYIOMINI OOBEKT AJIS1 IPOJOTKEHU
porecca 6ypeHNs CKBAKMH KyCTd. PA6OThI

O PACKOHCEPBALIUY CKBAKUHBI, OCBOCHUIO U
BBOJIY €€ B 3KCIUIYATAIIMIO NTOCJIE 3ABEPIIEHU
EPHO/Ia KOHCEPBAIUHU OYAECT IPOBOAXUTD OpUTaia
MO/I3€MHOI'O PEMOHTA CKBAXKHUH C IIOMOIIIBIO
KOJITIOOMHT'OBOH YCTAHOBKU. [IpH 3TOM PabOTHI IO
nep@Opauy SKCILIYATAIIMOHHON KOJIOHHBI OYAyT
OCYIIECTBIATBCA CUIAMH IeO(PU3NIECKON MTAPTUN.

Pab0OTBI IO OCHAMEHUIO CKBA’KHUH KOMILIEKCOM
HOA3€MHOT'O OO0PYIOBAHMS OYAYT IPOBOAUTHCA B
CIEYIOMIEN IOCIEOBATENBHOCTH.

INocne 3aBepiieHns OYPEHNA CKBAKUHBI U
LEMEHTHPOBAHMA SKCILIYaTAIIMUOHHON KOJIOHHBI
NPOBOAMNTCA 3aMeHA 6yPOBOTI'O PACTBOPA B
CKBa’KMHE Ha I'a30BbIA KOH/IEHCAT. Ha ycThe
CKBaKMHBI MOHTUPYETCS TPYOHAS TOJIOBKA
(POHTAHHOIT APMATYPEL, IPOTUBOBLEIOPOCOBOE
060PYNOBAHUE. B CKBAXKUHY CIIYCKAETCA JTU(PTOBAS
KOJIOHHA C KOMIIJIEKCOM MOJ3EMHOI'O O60PYJOBAHUA
U NIPUYCTBEBBIM KJIATTAHOM-OTCEKATEIEM
YCTBEBBIM. C yCThs CKBAKUHBI JIEMOHTUPYETCA
MIPOTUBOBBIOPOCOBOE OOOPYAOBAHUE U
MOHTHPYETCS KOPEHHAA 32JBUKKA C [NTYXHUM
(manneM. BypoBas yCTaHOBKA IEPEIBUTAETCSA
JUIs OYpEHUA CIIEAYIONIEN CKBAKUHBI B KYCTE, 4 HA
YCThE MOHTHPYETCA €JIKA (DOHTAHHOM aPMATYPBL
[TpOBOANTCA 3aIIAKEPOBKA ITAKEPA.

KoHcepsanys CKBaXXUHBI 6y/1€T OCYIIECTBIATHCSA
MYTEM MOCJIEJOBATEIBHOIO BBIITOJIHEHUA
CJIEAYIOIINX OIIEPAITUN.

3aKpBIBAETCA IPUYCTHEBOM KJIAIIAH-OTCEKATEIb.
TeM CaMBbIM IEPEKPHIBAETCA CTBOJI CKBA’KHUHBI,
3aTPYOHOE NIPOCTPAHCTBO YKE IEPEKPBITO
nakepoM. B nogsecke HKT Tpy6HOM r'oJIOBKH
YCTAHABIUBAETCA OOPATHBIN KJIAIIAH, 4 B €€
OOKOBBIX OTBO/IAX — CbEMHBIE IIPOOKU. [IpoBOAUTCS
34KPBITHE THPOYIIPABJIAEMBIX U PYYHBIX
3aJBMKEK. C 33/IBUKEK CHUMAIOTCS IITYPBAJIBL,
OTBOJBI (POHTAHHON APMATY Pl FEPMETU3UPYIOTCS
IJIYXUMHU (QIIAHIAMU.

PackoHcepBanya CKBAXXUH OY/IE€T BBITTOIHATHCSA
B CJICJYIOIICH MTOCJ/IE/IOBATEIBHOCTH.

Ha ycTbe CKBaXMHBI MOHTHPYETCS
KOJITIOOMHI'OBAs1 YCTAHOBKA C 6JIOKOM IIPEBEHTOPOB
U UHXXEKTOPOM. C OTBOAOB (POHTAHHOM apMATYPhI
CHHUMAIOTCS IVIyXH€E (DJIAHIIbL, HA 33/IBIKKHU
YCTAHABIHUBAIOTCS ITYPBAJIbL. 13 60KOBBIX OTBOJIOB
TPYOHOM rosioBkH U noasecku HKT u3BieKaoTCs
CBEMHBIE IIPOOKU U OOPATHBIN Ki1anaH. C IOMOIIbIO
CTAHILIUH YIIPABJIEHUA (DOHTAHHOM apMATypOH
OTKPBIBAECTCS IPHUYCTHEBOH KJIAITAH-OTCEKATEND.
ITpoBOAUTCSA MIAGIOHUPOBAHNE BHYTPEHHEN
IIOJIOCTHU JIU(PTOBOM KOJIOHHBL.

technologies

well cluster drilling process. Re-entry operations,
completion and bringing the well into production
after the temporary abandonment will be made by
the well workover crew with the help of a coiled
tubing unit. At the same time, geophysical team
will carry out perforation of the production string.

Operations of well rigging with downhole
equipment will be carried out in the following
way.

After well drilling and the production string
cementing are completed the drilling fluid in the
well is replaced with gas condensate. The casing
head of the production string and the blowout
preventer are installed on the wellhead. The
production tubing together with the downhole
equipment complex and the wellhead shutoff are
run into hole. The blowout preventer equipment
is then dismantled from the wellhead and a cock
with a blank flange is installed. The drilling rig
moves to the next well in the cluster while a
Christmas tree is assembled on the wellhead. The
final step is packer sealing.

Temporary abandonment of the well will be
done in the following way.

The wellhead shutoff is closed. Thereby, the
wellbore is closed (annular space is already closed
by the packer). In the buckle of the tubing string
head back-pressure valve is installed, while in its
laterals drill crew mounts removable caps. Hydro
and manually controlled cocks are closed. Spiders
are removed from the cocks, production tree
bands are sealed with blank flanges.

Well re-entry is performed in the next order.

Coiled tubing unit is rigged up on the wellhead
together with the injector head and the blowout
preventors block. Blank flanges are removed
from the production tree bands, the spiders are
installed on the cocks. The back-pressure valve
and the removable caps are extracted from the
buckle and the laterals of the tubing string head.
With the help of production tree control station
the wellhead shutoff is opened. Sweeping-up of
production tubing annulus is performed.

Well completion will be organized in the
following way.

The perforation assembly is lowered into the
well with the help of coiled tubing or wireline.
Perforation of the production string is carried out.
String perforation starts from the lower interval
and moves to overlying intervals. Formation
stimulation starts from the lower interlayer
by means of pulling coiled tubing up through
the formation. After stimulation well flaring is
performed.

After multiple well platform construction and
connection of the well to the gas collector, the
well is brought into production. }
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OCBOEHME CKBAKMHBI OYAECT IPOBOAUTBCSA
CJIEAVIOIUM OOPA3OM.

B CKBa)XMHY CITyCKaeTCs 1epgopariioHHast
c60pKa HA KOJIOHHE I'MOKHUX TPYO MJIU HA
reopusndeckoM kabene. [TposoauTcsa nepdopanus
3KCIUIYATAITMOHHOM KOJIOHHBL [lepdopaniuis
KOJIOHHBI BEJIETCSI, HAYMHAS OT HIPKHETO MHTEPBAJIA

U IICPEMCUTASACH K BBIICIC)K AT M. OCYHICCTBIIHCTCH

BBI30B IPUTOKA U3 IVIACTA, HAYMHAS C HHDKHETO
OPOIIACTKA, TyTEM IIEPEMEIECHN S THOKOI TPYObI
CHM3Y BBEPX IO TOJIIUHE I1J1aCTa. [Toce BBI30BA
MPUTOKA OCYIIECTBISAETCA OTPAOOTKA CKBAXKUHBL

ITocne 06yCcTpOUCTBA KYCTOBOH IIJIOMA/IKN 1
MHOJICOEAUHEHUS CKBAKUHBI K TA30COOPHOMY
KOJUIEKTOPY IPOBOANTCS MYCK CKBAXKUHEI B
IKCILTYaTALHIO.

CneyeT OTMETUTD, YTO IPOEKTHUPYEMBIE [T
OypeHusa Ha BOBAHEHKOBCKOM MECTOPOXJEHUH
CKBaKMHBI UMEIOT CYOTOPHU3OHTAIBHOE OKOHYAHUE.
B CBA3M € 3THUM CITYCK ITEP(POPAITUOHHBIX
3apAA0B C TOMOMIBIO FeO(PU3UYECKOI JIEOETKHU
3aTPYAHUTENIEH, OCOOEHHO €TO ITPOXOXKACHUE
4Jepes KOMIUIEKC IOA3EMHOTO OOOPYIOBAHUS.
Hcnonb3oBanue KonoHHBI HKT maoro
JuaMeTpa (He 6osee 48 MM) IS CITyCKa
nep@OPALMOHHBIX 34PAIOB BO3MOXKHO, HO
3TO MOBJIEYET JONOTHUTEBHBIE 3ATPATHI HA
MOHT2AX ITEPEJBUKHOIO ITO'BEMHOT'O ATPETATA,
cniyck HKT. Kpome 3Toro, Nocjie IpOBEJEHUSI
nep@opanuu NoTpedyeTCs INTyHIEeHUE
CKBAXXUH, YTO OTPHUIATEIBHO CKAXKETCA HA
(PHUIBTPAIMOHHBIX CBOHCTBAX IIPHU3a60MHON 30HbI
U BEJIMYMHAX [TOCJIEAYIOMUX 1eOUTOB. Hanbosee
LEJIECOOOPA3HBIM B 3TOM CJIYYA€ MIPEACTABIACTCA
CITYCK ITIEP(POPALUOHHBIX 32PS1/I0B HA THOKOM
TPYOE C MOMOIIBIO KOJITIOOMHI'OBBIX YCTAHOBOK.
DTO NO3BOJNMUT UCKJIIOYUTD INIYIIEHHUE CKBAKUHBI
nocJje nep@OpParuy KCILIYATAIIUOHHON KOJIOHHHBI,
OCYIIECTBIATE BTOPUYHOE BCKPBITHUE IUIACTA HA
JENPECCUHN NI PABHOBECU.

ITOMHMO 3TOrO, IPUMEHEHUE KOJITIOOMHIOBBIX
YCTAHOBOK IIPU PACKOHCEPBALIY CKBAXXUH
MO3BOJIMT IPOBOAUTH JOIIOJTHUTEBHBIE IPOMBIBKH
CKBAKMH, OCYIIECTBJIATb UHTEHCU(PUKALTUIO
IIPUTOKA (HAIIPUMED, KUCJIOTHBIMU OOpPabOTKAMU
WJIN BUOPOBO3AECHCTBUEM), IPOBOJUTD IIPU
HEOOXOAMMOCTH INTYIIEHUE CKBAKUHBL

INepeMmelenne rubKoi Tpyobl CHU3Y BBEPX IIPH
BBI30BE IIPUTOKA 6Y/IET FAPAHTHPOBATH BKIIOYECHHE
B paboTy BCeX NepPOPUPOBAHHBIX YUACTKOB
IIACTA, YTO CKAXKETCS HA IPOU3BOUTEIBHOCTU
CKBaKMHBL KpOMeE TOTr'O, TUM JJOCTUTAECTCS
TJIABHBIH TYCK CKBAXKUHEI B PA0OTY. B pesynbrare
OYAYT UCKJIIOYEHBI PBIBKU JIM(PTOBOM KOJIOHHBI U
pasrepMeTU3anus nakepa.

Ilepen ocBoennemM bOBaHEHKOBCKOTO
MECTOPOXK/ICHHUS ObIJIO TPOAHATNZUPOBAHO

46 Nel (031) Mapr / March 2010

It should be noted that all the wells designed
for drilling on the Bovanenkovskoe field have
subhorizontal end. In this connection pulldown
of perforation explosives with the help of wireline
truck, especially their passing through downhole
equipment complex, is hampered. Utilization of
tubing string of a small diameter (less than 1-8/9”)
for perforation explosives pulldown is possible,
but this will entail additional expenses for mobile
lifting unit installation and paying the tubing
out. Besides, well killing needed after perforation
will adversely affect the filtration properties of
bottomhole formation zone and subsequent flow
rates. The most advisable action in this case is to
lower perforation explosives on CT with the help
of CT units. This will eliminate the need of well
killing after production string perforation and will
allow to perform secondary formation exposing in
underbalanced or balanced conditions.

Besides, application of CT units during well re-
entry allows to perform additional well flushing-
out operations, flow stimulation operations using
acid treatments or high-frequency impact. It also
allows to perform well killing in case such need
arises.

Coiled tubing moving up the hole during
well stimulation will ensure that all perforation
intervals are active, which will affect well
productivity. Additionally it will also ensure that
the operation of bringing the well into production
runs smoothly. As a result, production tubing kicks
and packer releasing will be eliminated.

Several variants of organization of well logging
with downhole equipment, well conservation,
reactivation and bringing it into service both with
mobile lifting units and CT units were analyzed
before the development of the Bovanenkovskoe
field. Optimum alternative is to use CT equipment
for well development and completion.

In case of early drilling wells will be temporarily
abandoned until their connection to gas collecting
network. Then, with the help of CT units we
will perform operations of their development.
According to the estimates, in 2010 we will need
two teams equipped with CT units, in 2011 and
2012 — three teams, in 2013 and 2014 — two teams,
in 2015 — four teams. In this case cycle time of
perforation, stimulation and well flaring, as well as
equipment rig-up and rig-down, must be less than
one week. Otherwise, the number of teams should
be increased.

On this basis, it is advisable that an overhaul
plant acting as a general contractor for jobs
execution has two teams equipped with CT units.
In 2011, 2012 and 2015 additional teams from
other service companies can be recruited on the
terms of a tender.



HECKOJIBKO BAPUAHTOB OPIraHU3ALUHN PAO6OT 1O
OCHAUIEHHIO CKBAKUH ITOJ3EMHBIM OOOPYIOBAHUEM,
KOHCEPBAlIMU, PACKOHCEPBAIIUU U BBOJY B
IKCIUTYATALUIO KAK C IEPEIBHUKHBIX ITO/BEMHBIX
ArperaTos., TAK 1 C KOJNTIOOWMHTOBBIX YCTAHOBOK.
ONTUMAIBHBIM BAPUAHTOM ABJISETCSI UCMIOIb30BAHNE
KOJTIOOMHT'OBOM TEXHUKHU I 3aKAHYUBAHUSA U
OCBOEHU S CKBAXKUH.

OpraHu3aMOHHO, IPU YCJIOBUHU ONIEPEKAIOIIETO
OypeHUs, CKBAKUHBI 6y1yT BDEMEHHO
KOHCEPBUPOBATHCS HA IEPUO]L OKUJJAHUS UX
MOJKJIIOYEHHUS K I'A30COOPHON CETHU, ITOCTIE STOI'O
OyAyT IPOBOAUTHCS PA6OTHI IO UX OCBOEHUIO C
MOMOMIBIO KOJITIOOMHTOBBIX YCTAHOBOK. IIpn aTOM,
K4K [IOKA43bIBAIOT PacyeThl, B 2010 rogy noTpedyroTCs
JIBE OpUTaJibl, OCHAIIICHHBIE KOJITIOOMHI'OBBIMH
ycTaHOBKaMy, B 2011 1 2012 rogax — 1o Tpyu 6pUTaabL,
B 2013 1 2014 — o aBe 6purajspl, a B 2015 — yeTwIpe.
B 3TOM Clly4dae NpOAOIIKATENBHOCTD PabOT O
nep@Oopanun, BEI3OBY IPUTOKA U OTPAOOTKE
CKBaKMHBI HA (DAKEJT, 4 TAKIKE IO MOHTAXY U
JEMOHTAXY OOOPYIOBAHM A HE IOJIKHA IIPEBBIIIATD
OJJHOIT HEJIENIN, B IPOTUBHOM CJIYY4€ KOJIMYECTBO
Opuraj TOJKHO ObITh 6OJIBIIE.

Hcxops U3 3TOro, HauboJiee Hej1ecCoOO6pPa3HO
WMETDb B HAJIMYHUHN Y PEMOHTHOT'O IPEANPUATHS,
ABJIAIOIIETOCSA T€HEPATIBHBIM IMOJAPANYUKOM Ha
BBIIIOJIHEHUE PA6OT, IBE OPUTa/Ibl, OCHAIIICHHbBIC
KOJTIOOMHT'OBBIMH YCTAHOBKAMMU, 4 JJI BBITTOJTHEHH A
pa6oT B 2011, 2012 1 2015 roax MOI'yT ObITh Ha
YCJIOBUAX TEHZIEPA IIPUBJIEYEHDI JJOITOJTHUTEIbHBIE
Opurajibl CTOPOHHUX CEPBUCHBIX PEMOHTHBIX
NpPEeAPUATUA.

JlaHHA4 KOHLICNIIUS OCBOCHUSA BOBAHEHKOBCKOT'O
MECTOPOXKIEHHA MTO3BOJIAET OOECTIEYNTD CHIKEHUE
34TPaT HA CTPOUTENBCTBO CKBAKHH, YMEHBIIUTD
HEINPOU3BOAUTEBHBIE IIPOCTOU JOPOTOCTOALIETO
060pPYAOBAHYS, B IIEPBYIO O4YEPENb OYPOBOI
YCTaHOBKHU. [IpH UCTIOJIb30BAHUH JJAHHBIX
TEXHUYECKUX PEMIEHUN HE IIPOU3OUJIET 3aAIPA3HEHNE
IpU3a60MHON 30HBI I1JIACTA, COXPAHSTCS €T'O
NPOAYKTUBHBIE XaPAKTEPUCTUKY, 4 3HAYUT, Oy1eT
TOJIY4E€HO OOJIBIIIE LEHHEUIIETO YIVIEBOAOPOAHOTO
CBIPBAL.

ITpu ycrienrHoM annpooaruu TEXHUUYECKUX
peneHri Ha ra30BbIX CKBAKMHAX BOBAHEHKOBCKOTI'O
MECTOPOXIECHUA JAHHAA KOHLIETIUA OyeT
UCIIOJIb30BATHCA IIPU MOCIEAYIONEM OCBOEHUH
CKBaKMH XaPaCaB3UCKOTo U Kpy3eHIITEPHOBCKOTO
MECTOPOXKJICHUH MTOyOCTPOBA SimMan. ©
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This conception of the Bovanenkovskoe field
development allows to reduce well construction
costs, decrease unproductive idle time of
expensive equipment, first of all the drilling
rig. Utilization of these technical solutions will
prevent bottomhole formation zone pollution,
hence formation productive characteristics will
be preserved and more costly hydrocarbons will
be produced.

On conditions of successful approbation
of technical solutions in gas wells of the
Bovanenkovskoe field, this conception will be
used for subsequent development of wells at the
Harasavejskoe and the Kruzenshternovskoe fields
of the Yamal Peninsula. ©
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