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B cBA3u ¢ yBenmdeHnemM 0onm TpyaHON3BIEKaeMblxX
3anacoB B MOPTMEeNax akTMBOB HEMDTAHBIX KOMMaHWIA

1 BypeHUEM MTYOOK/X CKBEXKH B CIIOXKHbBIX
FUAPOre0NorM4ecKmX yCnoBusxX (pazpaboTka HEMTAHbIX
OTOPOYEK), aKTyanbHOCTb MPOBEMbI MOBBILLEHUS
HaOEXHOCTW KOHCTRYKLUMM CKBEXKWHbI, C LEMBIO
CHVDKEHWNS BEPOSATHOCTI BOSHVIKHOBEHWS 3aKOMOHHbBIX
NEePETOKOB, BO3PACTAET. 3aKOOHHbIE NEPETOKM hovaa
3a XBOCTOBMKOM MOMYT HEFATUBHO BNUATL Ha MPOLIECC
HeTenobbI4N 13-3a BOSMOMHOCTY 3HAYNTENBHOMO
MOBbILLIEHNS Ta30BOr0 axkTopa Ui 06BOAHEHHOCTN
[o6biBaemMor npoayKumm. Obpasyrolye KaHalbl B
LIEMEHTHOM KaMHe CroCOBCTBYIOT MunbTpaLmi hnonaos
MO 3aKOIOHHOMY MPOCTPAaHCTBY M3 ra30BOW LUankK B
CTBOJT CKB&XMHbI, HYTO B CBOKO O4epeb NPUBOONT K
CHIDKEHWIO AeONTOB HEDTW., CIOXHOCTL OBHAPY>KEHA
nepeToKa 3aKtoHaeTCa B TOM, YTO YaCTb U3 HUIX MMEET
CKPbITbIN XapakTep, a NnoBbllUEHHbIN ras3oBbIv akTop
npw 0o6bIMe HEMTY MOXKET BOSHWMKATL W MO OPYriM
NpUYHaM. 3a4acTyto, HA3KOE Ka4eCTBO KPEMIEHNS
XBOCTOBUKOB OOYC/IOBIEHO MasibiM KOTbLIEBBIM 3a3000M
MEX Yy 06CaaHOV KONOHHOW-XBOCTOBUKOM 11 CTEHKOW
CKBa>KVIHbI, HEBOZMOXHOCTBIO MOMY4YNTh OOHOPOAHOE
LIEMEHTHOE KOJSIbLIO 3a XBOCTOBUKOM, YTO MPUBOOUT K
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Because of the growing volume of hard-to-recover reserves
in the portfolios of operating companies, and due to driling
deeper wells in more complex geology (development of

oil ims) we are facing more and more reliability problems
during well design and a need to reduce wellbore leakage.
Wellbore leakage around the production liner may have a
negative impact on the oil production process due to the risk
of a considerable increase in the gas-ail ratio (GOR) or in the
volumes of water production. The channels that are formed,
in the set cement, facilitate fluid flow in the casing string
annulus from the gas cap into the borehole, which, in tum,
leads to reduction in oil rates. The challenge in identifying
cross flows is that some of them are concealed, and a high
GOR during oil production may occur for other reasons as
well. Often, the low quality of liner cementation is caused by
a small annular clearance between the production casing
liner and the borehole wall and the inability to ensure a
homogeneous cement sheath around the production liner,
which weakens the holding capacity of the set cement.

Field experience demonstrates that during the first 10 years
of the wells service life, about 75% of recoverable reserves
are lost, between 10 and 20 years, 25-50% is lost, and
during 30 years of well operation only 10-15% of reserves
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CHIVDKEHNIO yﬂ,ep)KVlBa@LU,el?l CMOCOOHOCTU LIEMEHTHOIO
KaMHA.

[pOV3BOOCTBEHHDIN OMbIT MOKA3BIBAET, YTO MNPV CPOKE
CIMy>KObl CkBaXKMH Tcke = 10 NeT TepsaeTca 0o 75 %
OOCTYMHbIX K U3BIeYeHno 3arnacos, o1 10 ao 20 net — 25-
50 %, a npw paboTte ckBaKHbI 30 1ET BCEro M 10-15
%. B cBA3V C 3TUM HaaexKHast M30NALMS 3aKONOHHOMO
MPOCTRAHCTBa CKBXMH W YBENMHEHE €€ O0NTOBEYHOCTU
VMEET aKTyasibHoe 3HaqeHve [1].

OcHoOBHbIe haKTopbI, BUSAIOLLUE HA NMPOLLECC
KpenJieHns 06cagHoON KOJIOHHbI

CyllecTByeT BOMbLLIOE KOMMHECTBO (hakTOPOB, BANSIOLLVIX
Ha MPOLIECC LIEMEHTVPOBAHMSA CKBAXKVH — MPVPOAHBLIE
dakTopbl (TEPMOBAPNUECKME YCNOBWS, TEKTOHNYECKME
HapyLeHns, ®EC konnekTopa 1 T.4.), TEXHWKO-
TEXHONOMMHECKME (COCTOSHME CTBOMA CKBAaXUHBI 1 €6
KOHCTPRYKLSA, TaMMOHaXKHBIE MaTepuarbl, TEXHONOrMYECKIME
napamMeTphbl) 11 OPraHN3aLMOHHbIE (YPOBEHD KBaTMMMKALAN
nepcoHana v T.4.).

OCHOBHbBIE CNOYKHOCTY MPUY KPEMAEHMN CKBAXKMH:

» HEOoMOoObEM TaMMOHEXKHOMO PacTBoPa;

» MEXKMIACTOBbIE MEPETOKM;

»  DIIOUAONPOSBNEHNS,

» O4YMCTKa CTBOSA CKBAaXKMHBI OT (DNNBTRALIMOHHOM KOPKM;
» HEOOCTYCK KOSMOHH.

Ecnn Heponogbem pacTBoOpPa U HeAOMyCK KOJTOHH

B LENNIOM CBA3aH C HapyLLeHneM TeXHOJI0rM4eCKoro
pernamMeHTa rnoun KoernneHn, To MexXrsiactoBble MepeToKN,
QROMOCNPOSBNEHNS 1 HNZKOE KA4YECTBO OHMCTKM CTBOMA
CKBa>KMHbI Tpe@nyT M3MEHEHNA TEXHOJIOM N KPETNEeHNA
VI MPMEHeHNe OpYyrmx TaMnoHaKHbIX MaTepmasios,

a TaKk Xe MNoBblleHA Ka4decTBa F@OCDI/ISI/I"IGCKOFO
nccnegoBaHA CKBaKINH.

CyllecTByeT AOCTATOYHO MHOMO METOLOB,
TEXHONOMMHECKMX MEPOMPUATUIN U TEXHNYECKWX YCTPOVCTB,
KOMMJIEKCHOE MPUMEHEHME KOTOPbIX MO3BOMAET
YCTRaHUTb MEXKONOHHbIE ra30MPOABIEHVSA B CKBaXKIHAX

11 BOCCTAHOBUTH MEPMETUHHOCTL MEXKONOHHOMO
MPOCTPaHCTBa. B 0Te4eCTBEHHOW 1 3apyOeXKHOW MPaKT/Ke
HakomnneH 60bLIOM OMbIT MO MPEAYNPEXOEHNO MUArpaLMN
rasa. PaspaboTtaHHble MeEponpUSTS MO MPenynpeXKaeHo
M NIVKBUOAL/M MEPETOKOB BKIKOHAKOT B Ce0s, Kak
COBEPLLIEHCTBOBAHE TEXHOMIOMM CTPROUTENBCTBA U
SKCMyaTaLMn CKBaXKMH, Tak U pagpaboTKy HOBbIX
TEXHOOMMHECKUX CREACTB U MPYEMOB NIKBOALIN
3AKOSTOHHBIX FA30MEPETOKOB.

CyLLECTBYIOLLIIE TEXHONOMVM MPEAYNPEXKASHNS 3aKONOHHBIX
ra3onepeToKOB B OCHOBHOM HarpagieHbl Ha NoBbILLIeHUE
Ka4ecTBa LIEMEHTPOBaHS, 06ECNeuMBAIOLLIErO

60oree NMonHoe U PaBHOMEPHOE BbITECHEHVE BypOBOrO
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is lost. Therefore, the reliable isolation of the casing string
annulus and increasing its durability is of key importance [1].

Main Factors Controlling Well Casing Process
There are many factors that control the well cementation
process, including natural factors (temperature and pressure
conditions, tectonic faults, reservoir poroperm properties,
etc.), technical-technological (state of the wellbore and well
design, cementing materials, process parameters), and
organisational factors (personnel qualification level, etc.).

The main problems occurring while cementing wells are:
» Low top of cement

» Crossflows between beds

> Fluid kicks

» Removing filter cake from the wellbore

> Inability to run casing strings to bottom

v v v v

While the low top of cement or inability to run casings to
bottom are generally caused by non-compliance with the
process regulation when cementing, the fluid migration,

fluid kicks, and low quality of wellbore cleanout require
changes in the well cementing technology and the use of
other cementing materials, as well as improvement in well

logging quality.

There are many methods, process measures, and
technical devices that, when used in combination, make it
possible to eliminate annular gas kicks in wells and restore
the integrity of the annulus space. Wide domestic and
international experience has been gained on the prevention
of gas migration [2]. The developed measures for the
prevention and elimination of fluid migration include both the
improvement of well driling and operation processes and
development of new tools and techniques for elimination of
behind-casing gas migration.

The existing technologies to prevent wellbore leakage are
mainly aimed at better cementing quality that ensures a
more complete and uniform removal of drilling fluid, removal
of filter cake from the hole wall, development of new cement
mixes, and application of annular packers. To eliminate the
already existing gas flow pathways, corrective pressure
cementing is used as well as injection of various sealing
compounds, switching the well to packer operation, metal
axially fluted pipes, clads, etc.

Main Methods to Eliminate Behind-casing

Gas Leaking

Isolating gas leakages in oil wells is a serious challenge.

The operation of wells with high free gas content significantly
reduces the recovery of oil reserves and the efficiency of
pumping equipment.

The domestic experience showed that high GOR is due to
the following reasons [1]:
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pacTBopa, yaaneHue rMHNCTOM KOPKN CO CTEHKM
CKBaXKVHbI, pa3paboTKy HOBbIX TAMMOHAKHBLIX COCTABOB,
MPYMEHEHWE 3aKONMOHHBLIX MaxkepoB. [N MMKBOALMN yoKe
00pa30BaBLLMXCS MyTEWN ABVPKEHUS rasa 1CMob3yeTcs
McrnpaBUTeNbHOE LIEMEHTVPOBAaHME MOf, AaBNEHUEM,
3aKaYKa PasIYHBIX FTePMETUSVPYIOLLIMX COCTABOB,
NepEeEBOL, CKBAXKMHbI Ha MAaKEePHYKO CXEMY 3KCMyaTaLym,
MPUMEHEHNE METaNINHECKMX MPOAONBHO-FOMPVIPOBaHHBLIX
Tpy6, NNacThipen 1 T.4,

OcHoBble MeToObl JIMKBMOALMX NPOPLIBOB rasa
N3 3aKOJIOHHOro NpPoCTpaHCcTBa

[pobnema N3oNAaLVM NPopkLIBA rasda B HEPTAHBIX
CKBaXK/HAX CTOUT AOCTATOYHO OCTPO. OKCryaTaLys
CKBaKVIH C B0SBLLMM COAepXaHem CBOH6OOHOMO rasa
3HAYUTENBHO CHIPKAET BbIPabOTKy 3anacoB HEMTY 1
SODEKTVIBHOCTL PAbOThI HARCOCHOrO OOOPYAOBaHA.

OTeYeCTBEHHbBIN OMbIT MOKA3BIBAET, YTO BbICOKMN Mra30BLIN

daxTop nossnseTca seneactame [1]:

» HenpaBubHOro onpeneneHus 'HK nnbo BHK okono
38% CKBaXKV/H;

» B 29 % cny4aeB C MNormoLLEHIEM TaMIOHAKHOTO
pPacTBOPa, U Kak CNneacTeme, HeaornoaLEMOM
LIEMEHTHOIO pacTBopa,;

» Ha MEXKNNaCTOBbIE MEPETOKN MPUXOONTCA OKOSMO
15-25%;

» dromaonposienera — 5 %;

» 5-13 % CBA3aHO C HEOOMYCKOM KOJSTOHH.

B HacTosLLee Bpems CyLLECTBYET HECKONBKO OCHOBHbBIX
HanpaBNEHUM, CBA3AHHBIX C PELLEHMEM MPOONEMbI
npopbiBa raza:

/130N9Uma MEXaHNHECKIM CIMOCODOM, BHEOPEHVIEM
MNakepHOro 06opyaoBaHUsA. 3TOT MeTO 0bnagaeT
[OCTaTO4YHO BBICOKOM HAAEXKHOCTHIO, MPOCTOTON
YCTAHOBKW U CPABHUTENBHO HEBBICOKOM CTOUMOCTHIO.
CpenHssa yCrnelHOoCTb paboT Ans N30A[UMN NPopbIBa
raza MexaHu4eckM crnocobom tonee 90%. Ho Hapsay ¢
nperMyLLIECTBaMM STOT METOO MEET 1 CBOW HEAOCTATKM,
Takve Kak:

» OTCYTCTBME METOOOB ONPEOeNEHMA TEPMETUHUHOCT
nocagx/ nakepa;

» BbICOKMM PUCK HEBO3MOXXHOCTW M3BNEYEHNS MAKepOB
B C/lydae nageHvst anemMeHToB MyOuHHO-HACOCHOMo
0bopyaoBaHS;

» yBENYEHE CTOMMOCTV NOCNEOYIOLIMX PEMOHTOB
CKBaDKVH;

» CWbHbIM KOPPOSVOHHBIN 3HOC BHYTREHHEM
MOBEPXHOCTY KOSIOHHbI, TAKXE CHUKAET 3MMEKTUBHOCTb
MPUMEHEHNS [aHHOrO METodA.

Tpao UMOHHBIE METOD PEMOHTHO-N3ONMALNMOHHBIX paGOT

(PVP) [2], HanpuMep, 3akadka pasniyHbIX COCTaBOB,
noKasaIv HASKYHO YCMELIHOCTb Takx padoT npu
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» Incorrect determination of the gas-oil contact or water-oll
contact in about 38% of wells

» In 29% of the cases, it is due to cement loss and,
consequently, low top of cement

» 16-25% of the cases are due to fluid migration

» 5% due to fluid kicks

» 5-13% due to inability to run casing strings to bottom.

At present, there are a few key potential solutions to the gas

leaking problem:

Mechanical isolation when running packer equipment.

This method is quite reliable, it is characterized by simple

installation and a comparatively low cost. The average rate of

success of the mechanical method of gas leaking isolation

is more than 90%. However, along with the benefits, this

method has a number of disadvantages, such as:

» Lack of methods to determine the packer leak tightness

» High risk of inability to release the packer in case the
elements of pumping equipment fall down the hole

» Increase in the cost of subsequent well servicing

» Severe corrosive wear of the internal surface of the string
also reduces the efficiency of this method.

The conventional methods of cement squeeze jobs [2], e.g.
injection of various compounds, demonstrated a low rate

of success of such jobs at significantly higher costs versus
using the packer equipment.

The efficiency of the cement squeeze jobs, 1o a large extent,

depends on the information about the causes and the

location of the crossflow source, while the cement squeeze

configurations and technigues are in fact always the same

and may differ in the points of cement entry zone into the

casing string annulus. The main disadvantages of cement

squeeze jobs are:

» High cost of the jobs

» Need to kill the well, which results in lower permeability
of the near-wellbore zone

» Complexity of the job.

Re-cementing the casing string annulus is expensive, and
amounts to about 15-20% of the entire well cost.

When developing oil rims, the most uniform development of
ol reserves may be ensured by drilling horizontal wells which
intersect the layers of the pay formation at the estimated
distances from the WOC and GOC. While operating such
deposits, annulus gas leakages often occur, which results in
a high GOR during production.

The following well design is usually used when developing
an oil rim: a conductor pipe, a surface casing, a
168/178mm production casing, a shoe that is set on the
top of pay zone, and a 114-mm slotted liner with upper
blind pipes which is run to the pay zone followed by collar
cementing of the blind pipes (Fig. 1).
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XBocToBUK @ 114 Mmm
114mm liner

. \ 1 LY
J Oil

HanpasneHne @ 324 Mm
. 324mm conductor pipe

KonpykTop @ 245 Mmm
" 245mm surface casing

OKcnnyaTauMoHHas KooHHa @ 168 Mm
168mm production casing

Makep Packer

a3 Gas

Bona Water

Puc.1 KoHCTPYKLVSA CKBaXKMHBI (hakTUHecKast

Fig. 1. Actual Well Design

3HaYNTENBHO BONee BLICOKMX 3aTpartax Mo CPaBHEHMIO C
MPVIMEHEHEM NaKepHOro 060PYyA0BaHMS.

O DHEKTVBHOCTL USONALVOHHBIX PABOT BO MHOMOM
3aBVCUT OT UHMOPMALIM O MPUYMHE 1 MECTOMONOXEHN
VCTOYHMKA MEPETOKA, a TEXHONMOMMHECKME CXEMbI U MPYIEMB
NP LEMEHTVPOBaHNV MO, NaBEHMEM BO BCEX CITyHasix
NPaKTUHECKU OAMHAKOBBI I MOMYT OT/IMHaTBCS MO BIOOPY
30HbI BBOZA TAMMOHAXXHOIO COCTaBa B 3aKOSIOHHOE
npocTpaHcTBO. OCHOBHbIE HepocTaTky PUP:

» BbICOKasA CTOMMOCTb MPOBEAEHNS PaboT;

» HEOOXOAMMOCTb MYLLIEHNS CKBEXKMHbBI, KaK CNeACTBME
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The main problem during cementing of the upper part of the
liner is a small annular clearance between the production
casing liner and the borehole wall. The outside diameter of the
liner coupling is 127 mm, the open hole diameter is 143 mm,
which leaves an 8mm clearance. A relatively small width of the
cement sheath in a gas-saturated interval will very much likely
lead to behind-casing crossflows. Cement bond log data does
not provide a clear picture on the cementing quality.

Recommendations to Minimize Risks of Crossflows

To minimise the risks of crossflows, there are a few options
for improving the well design reliability.
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CHPKEHME MPOHNLAEMOCTM MPU3ab0MHOM 30HbI MNacTa,;
» CNOXHOCTbL MPOBEedeHNS PaboT.

BoccTaHoBREHWE FEPMETUHHOCTY 3aKONOHHOIO
MPOCTPaHCTBa TPEBYET 3HAYNTENbHBIX 3aTPaT — OKOMo 15 —
20% OT CTOMMOCTU BCEW CKBaXK/HbI,

[Nor pas3paboTke HEPTAHBIX OTOPOYEK HAMOONEE
paBHOMEPHas OTPaboTKa 3arnacoB HEMDTV MOXXET OblTb
obecrnevdeHa Npm BCKPbITUM CKBabK/HAaMK MPOMAaCcTKOB

1. Apply reaming tools when drilling horizontal wells in order
to increase the hole diameter from 143 mm to 156 mm while
retaining the current liner diameter of 114 mm. Application

of reamers will help ensure higher quality cementing of a
small-diameter casing string (liner through increasing the
area of the cement sheath, but this technology has some
substantial disadvantages such as drilling tool sticking when
reaming the hole with special tools.

2. Use expanding cement slurry to improve cement-to-
casing bond and cement-to-wall

OkcnnyaraumoHHas KosioHHa 168 Mm
168mm production casing

XBocToBUK 114 MM
114mm liner

®unbtp 114 Mm 114-mm filter

bond. A substantial disadvantage
of such slurries is their high cost
and an insecure solid

cement sheath.

3. Use packers to considerably
reduce the risk of wellbore
leakage. Their main disadvantage
is the need to have a non-
permeable tight seal in the point
of their placement, because
otherwise circulation in the casing

Gas string annulus will occur in the

Puc.2 PekomeHnyemast KOHCTRYKLMA CKBXKMHD
Fig. 2. Suggested Well Design

NPOAYKTVBHOMO MacTa Ha onpeaeneHHbIX pacHeTamm
PACCTOSAHMAX 0O BOAO-HEDTAHOIO U ra3o-HedTaHOro
KOHTaKTOB rOPU30HTASIbHBIM CTBOSOM. [1pK
3KCnyaTaLuy Takyx 3anexen 4acTo NponcxoasaT
3aKOJOHHbBIE MPOPLIBLI Fa3a W Kak CNeACTBME BbICOKMN
rasoBbIv akTop Npwr 400bIHeE.

Ha MecTopoXkaeH/sx npu paspadoTke He@TAHOM OTOPOHKM
O0BObIMHO MPVMEHSETCA CEAYIOLLIAA KOHCTRYKLMA CKBKVHbI:
HanpaBneHne, KOHOYKTOP, SKCrlyaTaLyoHHasA KONoHHa
168 (178) MM, BalMaK, KOTOPOW YCTaHaBNMBaeTCA Ha
KPOB/MO MPOOYKTUBHOMO MnacTa, MUsTP-XBOCTOBMK 114
MM C IMyxX/IMU TRyGaMn B BEPXHEN YaCTy CryCKaeTCs B
MPOOYKTVBHBIA FOPV3OHT C MOCAEAYIOLLM MaHXETHEIM
LIEMEHTVPOBAHMEM TyXVX TRYO (PUCYHOK 1).

OcHoBHOM MPOBAEMON MPW M30NALIMY BEPXHEN YacTy
XBOCTOBVIKA SIBIAETCS MaTbiA KOMbLEBOW 33300 MEXIY
06CcaaHOM KOTOHHOM-XBOCTOBVKOM VI CTEHKOW CKBaXKMHbI.
Hapy>xHblin apameTp XBOCTOBVKA MO MyddTe 127 MM,
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rock behind the packer.

Having reviewed a large number of

options for improving well design

reliability, we suggest to test a

combined option to reduce the

risks of gas breaking through into

the wellbore:

» Adjust the well profile by running

the liner below the OWC

followed by its return to the oil zone

and cement the collar. We expect
that this profile will help substantially reduce the risks of
gas breakthrough thanks to a "hydraulic seal” (Fig. 2).
High complexity of drilling is one of the main disadvantage
of such hole-making.

» Include a straddle packer with a rubber oil-swelling
element in the slotted liner assembly. This will allow
to block off the parts of the horizontal section with gas
breakthroughs. One packer splitting the horizontal area
into two parts will be enough to increase cumulative oil
produced by a well.

It is unlikely that crossflows will be completely eliminated by
using only one of the above methods. To reduce the risks
of behind-casing fluid migration, it is recommended to apply
several appropriate methods simultaneously.

To reduce the probability of gas breakthrough behind the
production liner, the well profile needs to be adjusted by
adding swellable packers to the liner assembly. Such
well completion system will help considerably minimise
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COMPLETIONS H

OVamMeTp OTKPLITOro cTBOMa 143 MM, 3a30p 8 MM.
OTHOCUTENBHO HEOOMbLLASA LLMPKHA LIEMEHTHOIO KobLia
B ra3oHacChILLIEHHOM MHTEpPBAse NO3BOSISET CAeNaTh
MPEONONOXKEHNE O BbICOKOM BEPOATHOCTY 3aKONOHHBIX
nepeTokoB. HaHHble AKL| He faroT OgHO3HAYHbLIN OTBET O
Ka4ecTBe LieMeHTUPOBaHNS.

PekomeHoaumm no MUHUMM3aLU NN

3aKOJIOHHbIX NepeTOKOB

[na MAHAMA3aLMA PUCKOB 3aKOMOHHBIX MEPETOKOB

CYLLIECTBYET HECKOSIbKO BAPVAHTOB MOBbILLIEHMA

HaNEXHOCTY KOHCTPYKLIMM CKBEXKMHI:

1. MpUMEHATL PaclLMPSIOLLE YCTPONCTBA MPpK BypeHiy
['C, 4T0bbI YBENMHYNTEL AvamMeTp cteona ¢ 143 MM 10
156 MM MpK COXpaHeHU/ TeKYLLErO aMameTpa
XBOCTOBVKA 114 MM. [NpUMEHEHVE PACLLIMPSIOLLINX
YCTPOVICTB NO3BO/MT MOyHMTh 60Nee Ka4eCTBEHHOE
KperneHa 06caaHOM KOOHHB! Masioro auameTpa
(XBOCTOBVIKA) 3a CHET YBENHEHUA MOLLAOM LIBMEHTHOMO
KOSIbLIa, HO JaHHas TEXHOMOMSt UMEET CyLLIECTBEHHBIE
HEeOOCTaTKN — MPUXBAT BYPUBHOMO MHCTRYMEHTA
MPU PaCLUMPEHU CTBOMA CKBEXKWHbI CrieLMalibHbIM
0bopyaoBaHMEM.

2. MNpriveHeHVe pacLUMPSAIOLLKIXCA LIBMEHTHBIX COCTaBOB
MO3BOSUT MOBLICUTL CLEMeHNe LIBMEHTHOIO KamHA C
06CaHOM KONMOHHOW 1 CTEHKOW CKBaXKMHDI.
OyLI_LeCTBeHHbII\/I HEeOOCTaTKOM MNMPUMEHEHNA TaknX
COCTaBOB ABMSAETCA WX BbICOKas CTOUMOCTbL 1 He
rapaHTPOBAHHOE CIOLIHOE LIEMEHTHOE KOSbLIO.

3. MprMeHeHVe NakepyoLLMX SNeMEeHTOB MNosBOSAET
CYLLIECTBEHHO COKPATITE PUCK MOSIBIEHMS
3aKONOHHBIX MepeTokoB. OCHOBHLIM VX HEOOCTATKOM
ABNASTCS HEOOXOAVMOCTL B MECTE YCTAHOBKI HaINNA
HEMPOHMLAEMbIX MAOTHbLIX MOPOM, B Cily4ae OTCYTCTBUA
TaKOoro YCoBYISt LIMPKYNALYIS B 38KOIOHHOM
npocTpaHcTee ByaeT MPoMCXoaVTh MO MOpPOaAe
38 MaKepOM.

PaccmoTpeB 601bLLIOE KOMHECTBO BAPVIAHTOB MOBbILLIEH/S
HAOE>KHOCTN KOHCTRYKLIMM CKBaXKMHBI, B Ka4eCTBE
ONPOBOBaHNA MPEASIArasTCA MPUMEHATH KOMOVHDOBaHHbI
BapVaHT /151 CHUXKEHMS! PUCKOB MPOPbIBA ra3a Mo
3aKOSTOHHOMY MPOCTPAHCTBY B CTBOJT CKBEXKMHbI:

» CKOPPEKTVPOBATb MPOMUSIb CKBaXKMHbLI C 3aX0O0M
XBOCTOBVIKa HIvke BHK 11 ero mocnenyroLLyim
BO3pALLEHVEM B HEDTAHYHO YaCTb NacTa 1 MaHXETHbBIM
LieMeHTVpOBaHMeM. [peanonaraeTcs, YTo peaymaanys
JaHHOro MPOMUNS MO3BOMNT CYLLIECTBEHHO CHU3UTL
PUCKIM 3aKOMOHHOMO MPOPbIBA rasa 3a cHeT
«rapo3aTBopa» (PUCyHoK 2). OCHOBHOM HEOOCTATOK
TakoM MPOBOMKM CTBOMA CKB&KMHbI - MOBbILLIEHHASA
CNOXKHOCTb MPOBOAKM (HaBuraLym).

» MNpennaraeTcs BKMIOYATL B KOMMOHOBKY WsTpa-
XBOCTOBVIKa 0A300LLAIOLLMM Nakep ¢ HedTe-
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the risks of gas breakthrough during well operation
without a significant increase in the drilling costs.

Based on the above, to minimise the risks, the well
design and profile should be selected wisely at the
designing stage, as this will help prevent early fluid
migration from the upper zones and, consequently,
costly cement squeeze jobs.
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HabyxatoLLMM PESVHOBLIM SIEMEHTOM. BKtoueHe
JaHHOIO anemMeHTa B OCHACTKY XBOCTOBVIKA& MO3BOMMNT
OTCEKATb YaCTb MOPU3OHTATBHOIO YyHacTKa C NpopbBaMM
raza. [1na noBbILLEHNS KONYECTBA HAKOMIEHHOM
[06bIYM HEDTV C OOHOM CKBaPKMHBLI JOCTATOYHO OOHOMO
naxkepa Pa3obLLAOLLEr0 FOPUSOHTaIbHbIM YHaCTOK Ha
[Be 4acTu.

["apaHTVPOBaHHO NIMKBUAVPOBATL 3aKOSMOHHbIE NEPETOKY

C MOMOLLIBHO TOMBKO OAHOMO 113 NPeACTaBNeHHbIX METOA0B
BEPOSATHO He YAacTCs. [NA CHUDKEHUA PYICKOB MAMpaLN
dnonpa 3a 06cagHOM KONMOHHOM HEOOXOAVIMO MPVIMEHATH
HECKONBbKO Havbonee NoaxoasLYX BapUaHTOB NKBUAALMM
3AKONOHHBIX NEPETOKOB OAHOBPEMEHHO.

[N CHPKEHUSA BEPOSTHOCTW MPOopbIBa rasa 3a
XBOCTOBVKOM HEOOXOOVIMO CKOPPEKTVPOBATHL MPOMIL
CKBEXKVHbI C BKITOYEHEM B OCHACTKY XBOCTOBWKA HedoTe-
HaOyYXaroLLIMX MaKePYIOLLIVIX SNeMeHTOB. [penioxxeHHas
cUCTEMA 3aKaHYMBaHUA CKBaKVIHBI MO3BOMNT CYLLIECTBEHHO
MUHVIMM3MPOBATL PVICKW 3aKOSTOHHOMO MPOPbIBa rada npw
SKCMNyaTaLm CKBaXMH 6e3 CyLLIECTBEHHOMO YBENMHEHS
CTOVMOCTW BypEHUSA.

VICXOAs 13 BbILLIECKA3aHHOTO, NS MAHUMU3ALIMA PYICKOB
HeobXoAVIMO FPaMOTHO MOAXOAWTL K BEIOOPY KOHCTRYKLIM
1 ee NPOMUIMPOBAHWIO Ha STane NPOEKTVPOBaHS,

3TO MO3BOSMT M3BEXATL PaHHKX NMEPETOKOB

NnacToBOro onaa 13 BbiLENEXAaLLYX FOPU30HTOB, 1
HeOOXOANMOCTU MPOBEAEHVA AOPOrOCTOALLIX PEMOHTHO-
N30NALMOHHBLIX PabOT.
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