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KonTiooMHr paclumpsieT rpaHmibl
MHOroCTajlMMHOIrO rmapopaspbiBa
nnacTa B CJ1Ia00OKOHCONMANPOBAHHDbIX
TePPUreHHbIX KonneKTopax

Coiled Tubing Has Set New
Benchmarks for Multistage
Fracturing in Poorly Consolidated
Terrigenous Reservoirs

Cepreri CHMAKOB, OOO TIIH-HTII»; AHaToxuit KHWIUTHH, OO0 dlakep CepBHC>

Sergey SIMAKOV, GPN-NTC LLC; Anatoly KICHIGIN, Packer Service LLC

B nacmosauee epems ¢ yuenmom YxyouleHus
Kawecmea Pa3eeoartuLx 3anacos 0NmoeibHblm
U 4Pe3BbIUALIHO BANCHBIM CINAHOBUMCA B0NPOC
B03MONCHOCINU BPUMEHEHUAMHO2OCIIAOULLHO20
2uopaesaureckozo paspuoléa naacma (MIPI)
Ha CKBANCUHAX CO CIONCHOIL 2e07102Ue. APKUM
npumepom ycneuirio2o npumererus MIPII ¢
npumenernuem I'HKT cmaJt 0noim, noryuentolii
Ha MeccoaxcKom Heghme2asoKoro0eHCamnoMm
mecmopoocoenuu (HIKM), 20e ycnewro
npoegeder MI'PI1 ons mp)yoHOU3ENeKACMBLX
3anacos (TPH3) ea3K0il negpmit, 3a1e2arouyux
8 NeCcUaAHbLX CAAOOKOHCONMUOUDOBAHHBLX
KOANEKMOPAX Ha HeOONbUUX 271YOUHAX 6
YCROBUAX HUSKUX IMemnepam)p.

Ha oannom amane pa3eumus negpmsanoti
nPOMbLUUICHHOCMU 8Ce OOIbULE U OOIbULE 8
Paspabomiy 6061eKAI0OMCA CHUMAIOULUECS
paree HepeHmabenvHbuIMU MECINOPONCOCHIUA,
max nHaszvieaemoie TPH3. Onvim Meccoaxcko2o
HI'KM, nosxcanyii, asaaemcs Hauboree
obwuuprovim 8 Poccuu 6 naare anpobavuu
DasnuMHbLX CUCeMm U CIpame2ull
3aKaAHUUBANUSA 20PUSOHINANLHBLX CKEANCUH C
MI'PIT 8 yCn08UAX 8A3KOU HePHMU, 3ANe2arOUjUxX
8 NeCUAHbBLX CAAOOKOHCONMUOUDOBAHHBLX
KOANEKMOPAX Ha HeOONbUIUX 21YOUHAX

npu HusKux memnepamypax. [iposeoerHoie
pabomut 1 86160061 MO)Y1NT ObLING UCNONLIOBAHDL
npu nPoexmupPOBarULL U OUCHKU AHAIO2UMHBIX
no cmpyrxmype TPH3.

BeBepgeHue

B HacrosAmee BpeMs B IKCILIYyaTALIUIO BBOJUTCA
BCE OOBIIEE KOJITUYECTBO MECTOPOXKAECHUH
HE(PTH U ra3a, KOTOPBIE UMEIOT OUYEHD CJIOKHOE
TCOJIOTNYCCKOC CTPOCHUC. OLIHI/IM H3 Hauboee
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Today, when most reservoirs bave low productivity,
the question of whether multistage bydraulic
Jfracturing can be applied in wells with complex
geology becomes very imporitant. An outstanding
example of multistage hydraulic fracturing using
coiled tubing was a project in Messoyakba oil, gas
and condensate field where multisiage fracturing
was successfully performed for stimulation of
production of hard-to-recover beavy oil in poorly
comnsolidated reservoirs at shallow depths and low
temperature.

Currently, the oil industry development bas to deal
with the increasing volume of so-called hard-to-
recover reserves, which were previously considered
unprofitable. The experience gained in Messoyakha
oil and gas condensate field is probably the most
extensive in Russia in terms of testing various
systems and completion strategies for horizontal
wells with multistage fracturing operations in
poorly consolidated sandstone reservoirs with
viscous oil at shallow depibs and low temperatures.
Operations performed and lessons learnt can

be used for simulation and evaluation of similar
bard-to-recover reserves.

Introduction

Currently, more and more oil and gas fields with very
complex geology are being put into operation. One of
the most striking examples is the Messoyakha group of
fields, which is related to the category of giant fields.

Messoyakha group of fields (East Messoyakha and
West Messoyakha) was discovered in the 80s of the
XX century. Currently, proven geological reserves of
Messoyakha fields amount to 472.4 million tons of oil
and gas condensate and 188 billion m? of natural and
petroleum gas.

Development of the largest oi reservoirs was initially
hindered by the transport and industrial autonomy of



SIPKUX IIPUMEPOB OOBEKTOB TAKOT'O TUIIA SIBJSETCS
MeccoaxcKas IpyIna MECTOPOXIECHUI, KOTOPAs 110
3a11acaM HE(PTU U T'a32 OTHOCUTCS K YHUKAJIbHBIM
re€OJIOTUYECKUM OOBEKTAM

I'pynmna MeCCOAXCKUX MECTOPOXIAECHUN
(BocTouHO-MeCCOoAXCKOe U 3an1aJHO-MECCOIXCKOE)
ObL1a OTKPHBITA e1ie B 80-x rogax XX Beka. B
HACTOAIIEE BPEMA UX JJOKA3AHHBIE I€OJIOI'MYECKUE
3aI4ChI COCTABIAIOT 4724 MJIH T HE(PTH U I'A30BOT'O
KOHJZIEHCAT4, 4 Takxe 188 Miipza M? IPpUPOJHOrO U
HEPTIHOTO ra3a.

OCBOEHHUIO 60raTEUINX HE(PTEHOCHBIX YYACTKOB
M3HA4Y4JIbHO IPENATCTBOBAJIA TPAHCIIOPTHO-
IIPOMBIIJICHHA ABTOHOMUSA TEPPUTOPUH.
Pacrnionosxennbie Ha ['bIIAaHCKOM IOJIYOCTPOBE
B Ta3oBCcKOM parioHe SIMano-HeHernkoro
ABTOHOMHOI'O OKPYI'a MECTOPOXAEHUA OTPE3AHbI
OT UMBUJIU3ALINU JECATKAMU KUJIIOMETPOB TYH/ PBL
Bavkadmui KPpynHbIN HACEJIEHHBIN IIYHKT — F'OPO/,
HoBbI#1 YpeHIor — HaXoauTCa B 340 KM K IOI'Y OT
MPOMBICJIA, ONIVKANIIASA TPAHCIOPTHAA TOYKA —
rtocesiok Ta3oBckuit — B 146 kM
(puc. 1).

Bocrouno-Meccosaxckoe
MECTOPOXKIAECHHUE OTIINYAETCH
HENIPOCTBIM I'€OJIOT'MTYECKUM
CTPOEHUEM: MOIIIHBIE I'A30BBIE LIANKY,
pac4jieHEHHbIE, TUAPOAUHAMNYECKH
HE CBSA3AHHDIE 3AJIEXKU, KOJIJIEKTOPBI
C U3MEHYUBBIMH CBOUCTBAMU —

BCE 3T OCOOEHHOCTHU BBI3BAIH
HEMAJIO CJIOKHOCTEN IIPU CO34AHUUN
re0JIOTNYECKOM MOJEINU U KOHLIEIITA

yan. THK-755m
Gas-oil contact-755 m
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Vostochno-Messoyakhskoye field

Zapadno-Messoyakhskoye field

Lau Tl
Novy Urengoy

Pucynox 1 — Cxema pacnonoxcenusn zpynnsi
MeccoaxcKkux mecmoporcoenuil

Figure 1 — Layout of the Messoyakba group
of fields

yan. THK-775 m
Gas-oil contact-775m

pa3paboTKu akTUBA. [TlepBbie
pa3BeJOYHbIC CKBAKUHBI U BOBCE
OKa3aJIUCh CYyXUMU. I3MeHeHune
NPEACTABICHUI O I'€OJIOTUH
MECTOPOXKAECHHUA 34CTABJIAIO HA XOY
NEPECMATPUBATS IJIAHBI OyPEHUA U
O0YyCTPOUCTBA UH(PPACTPYKTYPHIL.

CJI0’KHas T€0JIOTUYeCcKas
CTPYKTYpPa 3aJIEXKEN
(puc. 2) BIIOTH JO HEJABHET'O BDEMEHU
NPENOJHOCHIIA HEPTAHUKAM CIOPIIPHU3LL, C
OypEeHUEM KAXKJOH HOBOM CKBA’KUHBI yTOYHSJIOCh
CTPOEHME 3ATIEKHU.

ITo pesynbraTam 6ypenus 2015-2016 rogos
TreOJIOTUYECKAS MOZIENb IIPETEPIIEIIA CEPbE3HBIE
U3MEHEHUA. BIIO OnIpeeIeHo, 4TO OCHOBHONU
niact ITK1-3, nepBoOHa4Ya/JIbHO PACCMATPUBAEMBIH
K4K €IMHBIN MOHOJIUTHBIN OO'BEKT, COCTOUT U3 TPEX
LUKJIUTOB, KOTOPBIE 3HAYUTEIBHO PA3JINYAIOTCS
IO CBOUCTBAM U TPEOYIOT OTAEIBHOTI'O ITOXO/A K
paspaborke. HyoxkHui nukanT C IpeAcTaBisaeT
COOOM OTIIOKEHUA PYCIOBBIX (paLnH, CPOPMHUPOBAH
KPYITHO3€PHUCTBIM IIECYAHUKOM, OOIAJAET
XOPOUIUMH KOJJIEKTOPCKHUMHU CBOMCTBAMU U,
COOTBETCTBEHHO, BBICOKUM ITIOTEHIIUAJIOM JIOOBIYH:
3aITyCKHBIE COUTHI CKBAXKUH BAPBUPYIOTCS OT
150 10 400 T/CyT. BBllIEneKanue IUKINTHI B,

A — 3T0 NIOMIMEHHBIE (PALIUH, U30JIUPOBAHHBIE
I'€OJIOTUYECKHE TeJIA C 60JI€€ HUBKUMU }

yan. BHK-820 m
Water-oil contact-820 m

ycn. BHK-810m
Water-oil contact-810 m

Pucynox 2 - I'eonozuuecxana cmpyxmypa 3anesxiceii Bocmouno-
MeccoaxcKozo mecmopoicoenus

Figure 2 — Geological structure of deposits of the Vostochno-
Messoyakbskoye field

the region. The fields in the Gydanskiy Peninsula in the
Tazovskiy district of the Yamal-Nenets Autonomous
District are cut off from the civilization by tens of
kilometers of tundra. The nearest large settlement —
Novy Urengoy — is located 340 km south of the field,
the nearest transport point is Tazovsky — 146 km

(Fig. 1).

Vostochno-Messoyakhskoye field hasa
challenging geology: thick gas caps, stratified and
hydrodynamically unconnected deposits, reservoirs
with variable properties — all these features caused
many complications during geological simulation
and planning field development concept. The first
exploration wells were completely dry. Changes in
perceptions of the field's geology have led to instant
revisions in drilling and infrastructure plans.

Until recently, complex deposits geology (Fig. 2)
surprised the oilmen. The structure of the deposit was
redefined with each new well drilled.

Based on the results of drilling in 2015-2016, the }
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KOJUIEKTOPCKUMHU CBOMCTBAMHU U IOTEHITUATIOM
066191, OJJTHAKO OCHOBHBIE 3a11AChI HE(PTHU
COCPEAOTOUYEHBI B OTJIOKEHUSAX BEPXHUX ITUKJIUTOB.
Hcxops U3 MPUHSITON KOHIENIUU I'€OJIOTU
onpenenuIu NPUOPUTETHOCTD B OyPEHNU HA 3AJIEXKD
C 60J1€€ KAYECTBEHHBIMH U YBEPEHHBIMU 34M1ACAMY,
00bEM KOTOPBIX, K CO’KAJICHUIO, OTPAHHUYCH.

OcobeHHOCTM cNaboKOHCONNAUPOBAHHbIX
TeppUreHHbIX KONNeKTOpoB

B NeCKONPOSABIIAIOMINX KOJIJIEKTOPAX B IIPOLIECCE
IKCILTYaTAIUY CKBAKUH TBEPABIE YACTUIIBI
BBIHOCSITCS U3 IIJIACTA BCJIEACTBUE PA3PYIICHUS B
HEM IIPUPOJHOIO LEMEHTUPYIOMIETO MATEPHUAIA. DTO
MOKET NPOUCXOANTD: U3-32 HAPYIIEHUS PABHOBECUS
B MACCHUBE IOPO/IbI B IPUCTBOJIBHON 30HE I1O/]
BO3CUCTBUEM T'OPHOI'O U 3200MHOTO /IABJICHHU;
BJIMSIHUS IEPEMEHHBIX MEXAHUYECKHX HATPY30K
HA IUTACT; BO3ACHCTBUS HATPY30K NPU (PUIBTPALTUHN
JKHUJIKOCTEN; PACTBOPEHUS LIEMEHTHUPYIOMIETO
MAaTEPHAJIA B PEIYIBTATE IPUTOKA IIJIACTOBOH BOJIBL.

OCHOBHOM IPUYUHON PA3PYIIEHUSA TPU3A00MHON
30HBI I1IJ1ACTA SIBJISIETCS BBICOKASI BEIMYMHA
TPaJUEHTA AABJICHUS HA CTEHKU CKBAKHUHbI U
CKOPOCTD (PUIIBTPALUH )KUAKOCTHU. ITpU BBICOKHUX
TPAJUEHTAX JABJICHUS U HEAOCTATOYHOU IPOYHOCTU
LIEMEHTHUPYIONIETO MATEPHAIA 3€PHA IECYAHUKA
OTAESIOTCSI OT OCHOBHOI'O MACCUBA U BBIHOCSITCS B
CKBAXKUHY.

Hepe 1Ko poJib CBA3YIOMIETO MEXK/Y IIECUMHKAMHU B
MJ1ACTE-KOJIJIEKTOPE BBIMOJIHAET CAM CKBAXKUHHBIN
(uron1, HaIpUMep, B 33JIEKAX BBICOKOBSI3KON HEPTU
U OUTYMOB. B TaKHMX 3271€5KaX MHTEHCUBHOCTD BBIHOCA
MECKA U3 IJIACTA B CTBOJI CKBAKUHBI 3ABUCUT OT
BEJIMYMHBI ICIPECCUN. YeM BBIIIE ICIPECCHUS, TEM
OOJIBIIIE IECKA ITIOCTYIACT B CKBAKHUHY.

Ha pucyHKe 3 IpeACTaBIEHA CXEMA OCHOBHBIX
IPUYHH PA3PYLUICHU HEYCTOMYHUBBIX KOJJIEKTOPOB
U BBIHOCA IIE€CKA.

geological model was changed significantly. It was
determined that the main layer PK1-3, that was
initially considered as a single monolithic object,
consists of three cyclites, which differ significantly

in properties and require a separate development
approach. Lower cyclite C is a deposit of channel facies,
formed by coarse-grained sandstone. This cyclite has
good reservoir properties and thus high production
potential: well commissioning rates range from 150 to
400 tons per day. Upper cyclites B, A are represented
by floodplain facies, isolated geological features with
low reservoir properties and production potential.
However, the main oil reserves are concentrated in the
upper cyclite deposits. Based on the accepted concept,
geologists have decided to first drill wells in deposits
with better quality reserves, although, unfortunately,
the volume of these deposits is limited.

Features of poorly consolidated
terrigenous reservoirs

In sand-producing reservoirs solid particles are
produced from the reservoir during well operation
due to the destruction of natural cementation material
in the reservoir. It can be caused by the following
factors: rock imbalance in the near-wellbore region
due to the influence of rock and bottomhole pressure;
the influence of variable mechanical stress on the
formation; the influence of stresses during the fluid
filtration; dissolution of cementing material as a result
of formation water inflow.

The main reason of bottomhole zone damage is a
high pressure gradient on wellbore walls and fluid
filtration rate. High pressure gradients and insufficient
strength of cementing material cause sandstone grains
to separate from the main rock mass and filtrate into
the well.

In many cases well fluid itself acts as a binder
between the sandstones in the reservoir, for example,
in high-viscosity oil and bitumen deposits. In such

MPUYVHbI PASPYLLIEHMA HEYCTONYBbIX KONEKTOPOB V1 BBIHOCA MECKA

CAUSES OF DAMAGE OF UNSTABLE RESERVOIRS AND SAND PRODUCTION

CospaHue
Aenpeccuu
yBeNuyeHne

cKopocTu
punsrpaumm

Co3paHue
penpeccun npu
BCKPbITAN

HapyLieHune

1 0oObI4M rasa

Creation of over-

balance pressure

during reservoir
penetration

Devation of gas

Creation of under-
balance pressure
and increase of
filtration rate

duction modes

PEXNMOB 3aKaqkun

injection and pro-

Hanwn4dne B
NHTEpBane
nepdgopaLmm
CynepKoNeKTopoB

MpumeHeHme
nepdOopaLMOHHbIX
cnocobos
BTOPUYHOTO
BCKPbITUSA

PactBopeHne
LieMeHTVpYIOLLIero
MaTepuana nnacra

Dissolution of ce-
menting formation
material

The presence of
highly conductive
layers in the perfo-

ration interval

The application
of perforating
methods

Pucynox 3 - IIpuuunst pa3pyuienus HeyCmouunueslx KOAIeKmopoe8 i 6bIHOCA necka
Figure 3 — Causes of damage of unstable reservoirs and sand production
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B pesysnpraTe NeCKOnposiBICHUHM BOZHUKAIOT
IMOTEHIINAJIBHO ONIACHBIE JJOPOI'OCTOSIIIUE
OCJIOXKHEHUST:

— CHUIKCHHE JEOHUTOB U3-31 OOPA30BAHUSI
IIECYAHBIX IPOOOK;

— HapYHIIECHHE LEJOCTHOCTH OOCA/THBIX KOJIOHH;

— OEepeKpPBITHE UHTEPBAIA TTIEPHOPATTU;

— a6pa3uBHAS 3PO3US MOI3EMHOT'O U HA3EMHOT'O
06OPYIOBAHMS CKBAKIH U I'A30IIPOBO/IHBIX
cucTteM (TpyboInpOBOIOB, 3AIIOPHBIX YCTPOKCTB,
CETMAPAIMOHHOTO O60PY/JOBAHUA);

— BO3HHUKHOBEHUE HEOOXOIMMOCTHA OUUCTKU
JIOOBIBAEMOTO IIPO/IYKTA OT IIECKA 1 €TO
YTUIA3AIASL

MeToabl 60pb6bl c neckonpofABsieHNeEM

Pemenne npo61eMbl 60PbOBI C BBIHOCOM ITECKA
B CTBOJI CKBAXKUHBI CBAI3aHO C HEOOXOAUMOCTBIO
OPENOTBPAIECHHUS TPOOKOOOPA3OBAHUSI IPU
UCHOBITAHUU U KCILJIYATALIUU CKBAXKHUH, OBBIIICHUS
UX IPOU3BOAUTEIBHOCTH, YMEHBIICHUS 3aTPAT HA
KAIIUTANbHBIA U TEKYIIMA PEMOHT.

V3yuyeHnE MHOTOJIETHETO MPOMBICIOBOI'O ONBITA
OOPBOBI C IECKONPOSABICHUEM ITOKA3aJI0, YTO
HauOO0JIEE PAITMOHAIBHBIMU MY TAMHU OOPBOBI C
BBIHOCOM IIE€CKA ABJIAIOTCS CIENYIOIINE METO/BI,
KOTOPBIE MOXXHO Pa3/I€/INTh HA JIBE I'PYIIIDL
— YCTAaHOBKA (PUJIBTPOB PA3JIMYHON KOHCTPYKIIUH

(IIpOBOJIOYHBIE, LIEJIEBBIE, I'PABUMHBIE U [ID.);
— 3aKpEINJICHUE NTOPOJ B IPU3A00HHOM 30HE C

HCITOJIb3OBAHHNCM PA3TNYHbBIX CITOCOHOB U }

MATCPHUATIOB (TQ.MHOHS[)I(HI)IC COCTAaBbI, CMOJIBI,

reservoirs, sand filtration rate from the reservoir into
the wellbore depends on the differential pressure. The
higher the differential pressure, the more sand enters
the well.
Figure 3 shows a scheme of the main causes of
damage of unstable reservoirs and sand production.
Potentially dangerous and costly complications arise
as a result of sand production:

— flow rates reduction due to sand plugs;

— damage to the integrity of the casing pipes;

— plugging of the perforation interval;

— abrasive erosion of downhole and surface well and
pipeline equipment (pipelines, shut-off valves,
separation equipment);

— the need to remove sand from the produced fluid
and dispose of it.

Sand control methods

Solving the problem of sand production allows to
prevent plugging during well testing and operation,
increase well productivity and reduce the cost of well
workover.

Analysis of a long experience in sand control has
shown that the most effective ways are the following
methods, which can be divided into two groups:

— installation of filters of various designs (wire,
slotted, gravel, etc.);

— rock strengthening in the near-wellbore region
using various methods and materials (cement
compositions, resins, chemical solutions, etc.).

It should be noted that in some cases sand
production has a positive impact, for example in low-

METOAbI SKCTMITYATALIN CKBAXWH C MECKOTMPOABNAOLLINMW KOJIJTEKTOPAMM

METHODS OF OPERATION OF SAND-PRODUCING WELLS

C BbIHOCOM Mnecka Ha NOBEPXHOCTb

M penoTBpalleHMne BbIHOCa necka

TECHNOLOGIES

Sand-producing wells Preventing sand production

XuMmnyeckme DU3MKO-XMMUYECKMe Mexanuueckme

Physical-chemical

Chemical Mechanical

LLlenesble, NpOoBOJIOYHHbIE,
ceT4yatble, WTaMnoBaHHbIe

Oil coking in the near-well- UnBTpbI

bore region Slotted, wire, mesh and
moulded filters

Komno3nuumm ons kpennenus M3[1 RoKcoBaHHME Hedima B I

Compositions for strengthening
the near-wellbore region

Vicnonb3oBaHWe LEMEHTOB

€ CoyetaHme hr3nHecKmx [paBuIHbIE hmnbTpbl: Ha ycTbe;
CO CreLCBONCTBaMM

(haKTOPOB 1 XMMpEeareHToB Ha 3aboe

Application of special cement

ofs Combination of physical factors Gravel filters: At the surface;
compositions

and chemical agents Downhole

Pucynorx 4 - Memoowt 3KCniyamanuu CK6aANCUH C NeCKONPOACAAIOUUMU KOAAEKIMOPaAMU
Figure 4 — Methods of operation of sand-producing wells
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XHUMUYECKHUE PACTBOPHI U T. 11.).

CnelyeT OTMETUTD, YTO IECKONPOSIBICHUE
B HEKOTOPBIX CJIYYAAX MOXKET UTPATh U
MHOJOXKUTEIBHYIO POJIb B CIY4a€ IKCIUIYATALIUU
MaJIOMOMIIHBIX IJIACTOB, CJIOKEHHBIX 13
MaJIOIIPOHULIAEMBIX IIOPOZ,. BBIHOC ECKa 1
YACTHUYEK PA3PYIIEHHBIX TIOPOJ, U3 TAKUX IJIACTOB
HPUBOJAUT K YBEIMUEHUIO IPOHUITAEMOCTH
NPU3A200HHOM 30HBI U, KAK CJIE/ICTBUE, K
YBEJIMYEHUIO IEOUTA CKBAXKUHBI.

C 9TOU TOYKM 3PEHUA METOABI AKCIIYATALIUHU
CKBAKHH C [IECKOIIPOSABJICHUEM IIOAPA3AEIAIOT HA
JIBE OOIIUPHBIE IPYIIIIHL:

— 3KCILIyaTalMs CKBAKHMH C BLIHOCOM I1ECKA HA

MMOBEPXHOCTB;

— 3KCILIyaTALM CKBAKUH C [IPEJOTBPALICHUEM

BBIHOCA IIECKA U3 I1JIACTA.

Ha pucyHke 4 11peACcTaBIeHbl OCHOBHBIE METO/bL
KCIUIYATALIUN CKBAXKUH C IECKONPOABIIAIONUMHU
KOJUIEKTOPAMHU.

K MexaHHYeCKHM METOIAM OTHOCATCA
MPOTUBOIIECOYHBIE (DUIBTPHI PA3ITUYHOM
KOHCTPYKIIUH. DTO I'PABUMHO-HAMBIBHBIE,
KAPKACHO-TPABUMHBIE, MHOI'OCJIOUHBIE CETYATHIE,
I'PaBUMHO-HAOUBHBIE U JIP.

K pH3HKO-XHMHYECKHM OTHOCITCA METOMBI
33aKPEMIEHNS KOJUIEKTOPOB IyTEM KOKCOBAHU A
HEPTH B IPU3A60MHOI 30HE, 4 TAKIKE COUETAHNE
(PU3NYIECKUX U XUMUYECKHUX METOJIOB, HAIIPUMED,
CO3jaHHE ITPOIIIAHTHOI'O (PUIBTPA B IPU3A00HHON
30HE CKBAXKUHBL.

XHMHYECKHE METO/bI OCHOBAHBI HA
UCKYCCTBEHHOM 34KPEIJIEHUU IPHU3A00HHON 30HbI
MJ1ACTA CMOJIAMH, IEMEHTOM C COOTBETCTBYIOIUMH
HAIIOJTHUTEJISIMU.

OmnbIT Meccosaxckoro HI'KM, noxxanyi, sBasi€TCs
HanboJjiee OOMUPHBIM B Poccuu B itaHe anpo6anuu
PAa3/IMYHBIX CUCTEM M CTPATETHUH 3aKAHYUBAHUA
TOPU3OHTAJIbHBIX CKBAKUH C MI'PII B ycimoBuax
BA3KOI HE(PTH, 32JIETAIOMMX B [IECYAHDBIX
CJIAOOKOHCOUUPOBAHHBIX KOJUIEKTOPAX HA
HEOOJIBIIUX ITIYOUHAX [IPHU HU3KUX TEMIIEPATYPAX.
Crarucrtuka padot komniekca 'HKT nnoarsepxaet
3P PEKTUBHOCTD IPUMEHEHU S KOJITIOOMHI'OBOM
YCTAHOBKU /1J1 PENIEHNA HEOPAMHAPHBIX 33/1a4,
BO3HHUKAIOIINX HpI/I SKCHHyaTﬂL[I/II/I CKBa>XHH C
IIECKOIIPOSIBJISIONIUMH KOJIJIEKTOPAMHU (PHC. 5).

OCHOBHBIM METOJOM OOPBOBI C IIECYAHBIMU
HAMBIBAMHM BJISCTCS IPOMBIBKA CKBAXKUH I1PU
IIOMONIY KOJTIOOMHI'OBOU YCTAHOBKHU — TaK 29%
BPEMEHU 13 OOIIEIO IIPOU3BOAUTEIBHOIO BDEMEHU
yctaHoBkU T'HKT coCTaBasioT onepauu o
HOPMAaIU3aIIuU 32004.

B cBA3M € TEM, YTO IPU IPOBEJAECHUU (PUBUKO-
XUMHUYECKUX METO/OB 3AKPEIJICHU S KOJJIEKTOPOB
CYIIECTBYET HEOOXOAUMOCTD 3aKAYKU KOMIIO3UIIUU
B IIPU3a060MHYIO 30HY I1JIACTA U PABHOMEPHO
pacupeneuTb COCTAB IO CTBOJIY CKBAXKUH C
TIOMOIIIBIO KOJITIOOMHTOBOY YCTAHOBKH, BTOPBIM
OCHOBHBIM BUJIOM pa60T KoM1siekca 'HKT Ha
CETO/IHSANIHUM ICHB ABSAETCSA IIPOBEACHNE
OI13 — 17%.
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permeability reservoirs. Sand and broken rock particles
production from such formations leads to the increase
in the permeability of the bottomhole zone and,
consequently, to the increase in the flow rate.

From this point of view, the methods of operation of
sand-producing wells are divided into two large groups:
— operation of wells with sand production to the

surface;
— operation of wells with prevention of sand
production from the reservoir.

Figure 4 shows the main methods of operation of
sand-producing wells.

Mechanical methods include sand filters of various
designs: gravel-precoat, gravel-framed, multilayer mesh,
gravel-packed, etc.

Physical-chemical methods include strenghtening
reservoir rock by coking oil in the near-wellbore region
and combination of physical and chemical methods,
such as a proppant filter in the near-wellbore region.

Chemical methods are based on artificial
strengthening of the near-wellbore region with resins
and cement with specific fillers.

The experience gained in Messoyakha oil, gas
and condensate field is probably the most extensive
in Russia in terms of testing various systems and
completion strategies for horizontal wells with
multistage fracturing operations in poorly consolidated
sandstone reservoirs with viscous oil at shallow depths
and low temperatures. Coiled tubing operations
statistics confirms the efficiency of coiled tubing
application for solution of extraordinary tasks arising
during operation of sand-producing wells
(Fig. 5).

The main method of sand control is a well cleanout
operation using coiled tubing unit — 29% of the total
coiled tubing production time is represented by
bottomhole cleanout operations.

Physical-chemical rock strengthening methods
use a special composition that is pumped into the
near-wellbore region and evenly distributed along
the wellbore using coiled tubing. Thus, currently, the

Bup pabot MHKT /Type of coiled tubing operations

(®pesepoBaHue  PacTenneHvie Hopmanw3auus 3abos
Milling  Wellbore warm-up Bottomhole cleanout
JlounbHble
6 4% 2% 29%
AktviBaums  Paborel
nnM  Fishing

Sliding sleeves 8%
activation
8%
Hopmanwsaumsa 3a6os
nocne CTOM

Bottomhole cleanout
after screenout
10%

on3

mc rmnn Bottomhole
Logg ng Sand-jet treatment
11% = perforation 17%

1%
Pucynox 5 — Cmamucmuxa ucnoas306aHus
T'HKT 6 ycaosusax Meccoaxcxozo HTKM

Figure 5 — Coiled tubing operations statistics
in Messoyakba oil, gas and condensate field



Kpowme Toro, ucnonszoBanue 'HKT no3possieT
npoussoauTb MI'PI1 Ha crieniaiu3upOBAHHBIX
KOMOMHUPOBAHHBIX KOMIIOHOBKAX 3AKAHUYNBAHUS
C 3aKPBIBAEMBIMU (PHIBTPAMU U My(pTamu MIPIT —
TAK IIOJIOKUTEJIbHYIO TEHAEHIUIO I10 YBEJINYEHUIO
konunuecTtsa onepanuilt MI'PIT ¢ THKT oTpasxkaert
KOJIMYECTBO BBIIOJIHEHHBIX Pa60T — 8%.

Xnmumyeckmm metog 60pbObI ¢
neckonposeneHnem Ha M'HKT

BBIHOC ITECKA, KAK IIPABUJIO, CBA3aH C
OCOBEHHOCTAMU CTPOEHUS TOPO/IBL U YCIOBUSMU
IKCIUIYATAIMU CKBAXKUHBI, HAIIPUMED,
C1a00CIIEMEHTHPOBAHHBIE NTECYAHBIE KOJJIEKTOPHI,
CHHKEHUE JJABJICHUS B IIACTE, 3AI1yCK U BBIBOJL
CKBAXXMHBI HA PEXKUM, IPOPBIB BOJBI HJIH
YBEJIMUYEHHUE OOBOJJHEHHOCTH CKBAKHUHBL

I1pu BBIHOCE NECKA IPOUCXOAUT CHUXKEHUE
NPOHUIIAEMOCTH IJIACTA, YTO OOYCIOBINBAET
HEOOXOAUMOCTD JOTIOJIHUTEbHBIX 3aTPAT HA
OYUCTKY U yAaJIEHUE OTXOA0B. Kpome Toro,
Ha6JIIOAE€TCS MTOBBIIIEHHBIN U3HOC OOOPY/JOBAHU,
4TO NPUBOJUT K YBEJIMUYEHUIO SKCIITYATAIMOHHBIX
pacxonoB. CHHXKAETCA KA4ECTBO NOATOTOBKH
HE(MTH, MOBBIIIAIOTCS 3aTPATHI HA XUMPEATEHTHL

TexXHOJIOTUA 3aKPETIEHUA
C1a00CIEMEHTHPOBAHHON NOPOABI TO3BOJISIET
CBA3BIBATH IIJIACT C MUHUMAJIBHOM NOTEPEN
NPOHHUIIAEMOCTHA. OHA XAPAKTEPUBYETCH
MPOCTOTON U GBICTPOTON IPUMEHEHUS — IEPHUO]
MNPOCTOA CKBAKUHBI ITPU O6PA6OTKE HE TIPEBBIIIAET
72 4acos.

IIpOoAYyKT NpeCTABIAET COOOM
KPEMHHUIOPraHNYECKOE HEPTEPACTBOPUMOE
COEJMHEHUE U ITOCTABJISETCSA B BUJIE KOHIIEHTPATA
B 3aIJUTHOU HEUTPAIBbHON 0060I0UKE. [Tepes
MNPUMEHEHUEM PACTBOPAETCA B AU3ETIBHOM
TOIJINBE UJIU OOE3BOXEHHON HEMPTH, OOBIYHAA
KOHIEHTPANA COCTABAAET 4—8%. Monexkyia
pearenTa COAEPKUT 'UAPOIU3YEMBIE
OCTATOYHBIE TPYNILL [IpH CONPUKOCHOBEHUHU
C BHYTPHILIACTOBOM JKUAKOCTBIO B PE3YJIBTATE
TUJPOIN3A USMEHAIOTCA (DYHKIITMOHAIbHBIE
TPYHIIBI OT CWUJIAHA JO CUIAHOA. [ pyHITEl
CHJIAHOJIA OOPA3YIOT NEPBUYHBIE XUMUYECKUE
CBSI3M C IECYUHKAMU, YTO IIPUBOJAUT K
(POpPMHPOBAHUIO I'MOKON BIZKOYIIPYT'OM CETKHU B
pejieax BOJHOM hassl (puc. 6).

IIpu UCIIONB30BAHUH JAHHOM TEXHOJIOTUN
CHA4YaJ1a 3AKAYMBAETCA JU3EIBHOE TOILIINBO
WUJIA TOBAPHAA HEMTD, YTO YMEHBIIAET 30HY
IIPOHUKHOBEHUA pearenTa. [Tocie 3Toro
MIPOBOJUTCA 3AKAYMBAHHE U PA3MEIIEHUE IEPBOK
[MA4YKH, 324TEM BTOPOI NAYKHU U IPOJABOYHON
KuAxocTu. [Ipumenenue 'HKT nozsosnser
PaBHOMEPHO PACIIPEJETUTD COCTAB 1O CTBOJY
CKBaKMHBI U 4J]PECHO JJOCTABUTDb PEATCHT 10
MECTA, HE IOZIBEPTasl €I'0 U3JIHUIIHEMY CMENIEHHUIO
NPHU IPOKAYKE. 32TEM 3aKAYKA OCTAHABINBACTCH,
UJIET peakusa INoauMepusanum. Bee
pa6oTel THKT, B JAHHOM CJIy4ae B yCIIOBUAX
Meccosxckoro HI'KM, cocTaBuiiu rnopsjka

I I I
—E.I—R—fil- H—SI e

second main coiled tubing operation is a bottomhole
treatment — 17%.

In addition, application of coiled tubing allows to
perform multistage fracturing with special combined
completion assemblies with closable filters and
fracturing sleeves. Consequently, there is a positive
trend in the increasing number of multistage fracturing
operations with coiled tubing — 8%.

Chemical sand control methods
using coiled tubing

Sand production is usually associated with rock
structure features and well production conditions, e.g.
poorly consolidated sandstone reservoirs, reduced
reservoir pressure, well commissioning and bringing to
production, water breakthrough or increased watercut.

Sand production reduces the reservoir permeability,
which necessitates additional costs for cleanout. In
addition, sand production causes excessive equipment
wear which results in increased operational costs.

This also decreases the quality of oil preparation and
increases the cost for chemical agents.

The technology of strengthening poorly
consolidating rock allows the reservoir sand particles to
be bonded with minimum losses of permeability. This
technology is simple and high-speed — the downtime
period during treatment does not exceed 72 hours.

The agent used is a silicon-organic oil-soluble
compound that is supplied as a concentrated product
in a protective neutral shell. Before use, the agent is
dissolved in diesel fuel or dehydrated oil, usually with
concentration of 4—8%. The agent molecule contains
hydrolysable residuals. When in contact with reservoir
fluid, the agent functional groups change from silane
to silanol as a result of hydrolysis. Silanol groups form
primary chemical bonds with sandstones, which results
in the formation of a flexible viscoelastic mesh within a
water phase (Fig. 6).

In terms of this technology, first, diesel or stock oil

OR PactBoprMbIN B HedbTenpomykTax
Soluble in oil products
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Figure 6 — Principle of chemical sand control method

Ne 3 (069) Centsiops/September 2019 17



60 4aCOB ¥ 3HAYUTEIHHO COKPATHIIN BPEMSI BBO/IA
CKBAXKUHBI B 3KCILIyaTauIo rocse OI13.

MHoroctagumHbin IPI ¢
yrpaBnsieMbIMU pUnbTpamm

BocTouHO-MeCcCoaXCKOoe MECTOPOXKIEHUE
HUMEET CJIOKHOE I'eOJIOTMYECKOE CTPOEHHE, 34JIEXKD
MIPEACTABIEHA CIAOOKOHCOIHUANPOBAHHBIM
BBICOKOIIPOHUIAEMBIM IIECYAHUKOM, IIOITOMY
nocJie nposegeHusa 'PIT BO3MOMKEH BBIHOC ITECKa
U IIPOIIIAHTA C IIOCJIELYION UM IIEPECHITAHUEM
XBOCTOBUKA U MPEKPAIIEHUEM JOOBIUH, 4 TAKKE
BO3MOXKHBI IIPOPBIBBI BOJABI U I'a3a. 1 pemeHus
IPO6IEMBI OBIIO NPEIIOKEHO IPUMEHUTD
MHOrocraaurneii I'PII ¢ ynipasiasgeMbiMu
¢dpunsrpamu (puc. 7).

TexXHONMOrus MHOrOCTaIUHHOIO PAa3pPhIBA
MJ1ACTA C YIPABIAEMBIMH (DUJIBTPAMH MTO3BOJISIET
pemars paj 3aaad: nposeaenue MI'PIT, KOHTpOnIb
IECKOIIPOSABICHUH U YCIIEITHOE OTCEYEHUE
30HBI B CJIy44€ IIOJIY4EHU I [IPOPBIBA BOABI/TA34.
MTPIT nimaHUPYyeTCA MPOBOAUTS IO OECITAPOBOI
TexHosiornu ¢ npumenenueM 'HKT. B csoro
odepenb, KOHTPOJIb IECKA 6yIET OCYMIECTBIATBCS
IIPH IIOMOIIY ITOJTHOIPOXOAHBIX 3AKPhIBAEMbIX
(GuabpTpoB. [IpENMYIIECTBOM JAHHOTO OAX0AA
ABJIIETCS BO3MOXHOCTD yIpaBieHus MydTamu ['PIT
U PUIBTPAMHU 6€3 NIPOBEJNEHUSA TOTOTHUTEIBHBIX
CIIO.

OTKpPBIBAEMBIC/3aKPbIBAEMbIE MY(PTHI (PUC. 8),
KOMITIOHOBKH C IIOJIHOIIPOXOAHBIM CEYEHUEM
(mpuMep AEeTANIBHOIO ONHMCAHUA IIPUBEAEH B CTATHE
Kostoner 1 ap., 2015), yripasiiseMbl€ C IIOMOIIBIO
T'MOKOY HACOCHO-KOMITPECCOPHOM TPYOBHI,
TMO3BOJIAIOT IPOBOAUTD ceneKTUuBHbIE 'PIT Kak Ha
HOBBIX CKBAKMHAX, TAK U HA CKBA)KUHAX I1OCJIE
HEKOTOPOTO NIEPHUOIA KCITYyATAIUU, OCBOUTD
U BBIBECTU HA IPUTOK KAXK/bII ITPOAYKTUBHBIN
WHTEPBAJ 10 OTAEJIBHOCTHU U COBMECTHO.

JlanHas TEXHOJIOIUA OCHOBAHA HA IIPUMEHEHNUHN
MHOI'OPAa30BbIX YIIpaBsieMblX MyQT I'PIT. I
nposeneHua I'PI1 npuMenseTcs CrienuaabHbIN
KJIIOY /17151 OTKPBITHSA/3aKpbITHS OPpTOB I'PIT. Pa6oTa
cnopramu I'PIT nposoauTcs npu nomomu F’HKT,
npu 3roM nogbeM 'HKT niepe]; Kaxk10 onepanuei
I'PIT He TpebyeTcs. [PIT MOXET IPOBOJUTHCS 11O
MaJiomy 3aTpyoHomy npoctrpascTsy THKT — HKT.
JOnONMHUTENBHBIM IPEUMYIECTBOM JAHHOM
TEXHOJIOTUU ABJIAETCA BO3MOKHOCTD JOOABIATD
craauu I'PII K y>ke yCTAaHOBJIEHHOM CUCTEME IPU
IIOMOIIY IPOBEAECHUA T'UAPONECKOCTPYHUHOM
nepgopanuu.

CucremMa NpeCTaBIsgeT CO60M XBOCTOBUK @

114 MM, cIyCKaeMbI HA 6YpOBOM UHCTPYMEHTE B
OTKPBITBIH CTBOM @ 1524 MM U3 9KCILTyaTaIITUOHHOM
KOJIOHHBI @ 177,8 MM. B COCTaB XBOCTOBUKA BXOAAT
BEPXHU MAKEP C INNOJIUPOBAHHOM BOPOHKOH J1J14
CTUHIE€PA, NOABECKA XBOCTOBUKA, TUJIPABINYECKHUE/
Pa30yXaroue 3aKOJIOHHBIE TTAKEPHI, CABUKHBIE

My Ter MTPIT, aKTUBALTUOHHAs My(DTa U OAIIMaK

C OOpPaTHBIM KJIaIaHOM. ITpU ciyCKe KOJIOHHBI
XBOCTOBHUKA CABHMKHBIE MydTBI MI'PIT HaxoaaTCA
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is pumped into the well reducing the area of agent
penetration. The first agent batch is then pumped,
followed by the second batch and the spacer fluid.
The application of coiled tubing provides uniform
distribution of the composition along the wellbore
and targeted agent injection without subjecting it to
excessive mixing during pumping. Then, the injection
stops, and the polymerization takes place. The whole
coiled tubing operation in Messoyakha oil and gas
condensate field conditions took about 60 hours and
significantly reduced well commissioning time after the
treatment.

Multistage hydraulic fracturing
with controlled filters
Vostochno-Messoyakhskoye field has a complex
geology, the deposit is represented by poorly
consolidated and highly permeable sandstone which
may lead to sand or proppant production after
hydraulic fracturing with subsequent liner clogging
that can stop production or cause water and gas
breakthrough. As a solution to this problem it was

Pucynok 7 - Komnonoska nuicmnezo
3axanuueanus

Figure 7 — Lower completion assembly

proposed to perform multistage hydraulic fracturing
with closable filters (Fig. 7).

Multistage fracturing technology with closable filters
adresses multiple tasks: hydraulic fracturing, sand
control and successful cut-off of possible water/gas
breakthrough interval. Multistage fracturing is planned
to be carried out using ball-free technology with coiled
tubing while sand control is achieved using full-bore
closable filters. The advantage of this approach is the
ability to control fracturing sleeves and filters without
additional runs.

Closable CT-controlled full-bore sleeves (Fig. 8)
are used for selective fracturing in both new wells
and wells after a certain production period. It is also
used for stimulation of each interval individually and

(i
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Pucynok 8 - Mygpma MI'PII no
«Oecuaposoti» mexnoaozuu

Figure 8 — Ball-free multistage fracturing
sleeve



B 3aKPBITOM MOJIOKEHUH, TO3TOMY BO3MOXHO
OCYHIECTBJIEHNE LUPKYIIALINYN UEPE3 OAMIMAK
XBOCTOBUKA (JleMKOBUY U 11p., 2017).

Kak ormeuaet benos u gp., 2017, ©301a111s
HOCJIENOBATENBHBIX CTAUM MOXKET OCYIIECTBIATHCS
yTEM 3aKPBITUSA NpebIaymer My 1ol I'PIT.

TakuM 06pa30oM, UCMIOJIb30BAHHUE MHOT'OPA30BOI'O
MEXAHHUYECKOT'O MAKEPA BO3MOKHO B KAUECTBE
JIONIOJTHUTEIBHOTI'O UHCTPYMEHTA B CIIy4ae
HEBO3MOXXHOCTHU U304 uu craauu I'PIT myrem
3aKPBITUA MY(PTHL. OTIUYUTETBHOM OCOOEHHOCTBIO
TEXHOJIOTUU ABJISAETCSA €€ MOAYJIBHOCTD U
BO3MOKHOCTb OTKDBITHSA U 3aKPBITUA My(PThI I'PT1
OJTHUM U TEM K€ UHCTPYMEHTOM B KOMIIOHOBKE
I'HKT mnn HKT. Takum 06pa3om, OTKPBITUE MOXKET
NPOBOJUTHCA NPAKTUYECKH HEOIPDAHUYEHHOE
KOJMN4YeCTBO pa3 u 6e3 nogbema F'HKT (Benos u ap.,
2018).

3akntoyeHue

CyHIeCTBYET P METOLOB U TEXHOJIOI U
YIPAaBJIEHUS OCJIOKHEHUSAMHU, OOYCIOBJIEHHBIX
MECKOIIPOSIBICHUAMU. KpenieHHe eCYaHUKOB
1311 ABIsIE€ TCA HAUOOJIEE PALIMOHAIBHBIM CIIOCOO0OM
OOPBOBI C TECKOMPOABICHUAMMU. [IJ151 TOTO HA
MNPAKTHUKE IPUMEHAIOT XUMHUUYECKHUE, (PUZUKO-
XUMUYECKUE, MEXAHUYECKHE CIIOCOOBI M UX
KOMOHWHAIHH.

MexXaHHM4YECKHUE METOABI HANOOJIEE IPOCTHI U
JOCTYITHBI ¥ TIO3TOMY MOJIY YU HAUOOJIbIIIEE
pacnpocTtpaHenue. K HUM OTHOCUTCS O60PYAOBAHUE
HEPTAHBIX CKBAKHUH IPOTHUBOIIECOYHBIMU
(PUIBTPAMH PA3JIMYHBIX KOHCTPYKIUIL

XHUMHUUYECKHE METOJBI OCHOBAHBI HA
HUCKYCCTBEHHOM 33aKPETUIEHUH TOPHBIX ITOPOJ]
Pa3MUYHBIMU BSKYIIUMH BEMECTBAMHU (B OCHOBHOM
MOJIMMEPHOI'O TUIIA).

IpruHUMAs BO BHUMAaHUE CJIOXKHBIE
Tre0JIOTUYECKUE yCI0Bua Meccosaxckoro HI'KM
C BSI3KOU HE(THIO, 3AJIET'AIONICH B IIECYAHBIX
CJIAOOKOHCOMHUIMPOBAHHBIX KOJUIEKTOPAX HA
HEOOJIBIIUX INTYOMHAX ITPH HU3KUX TEMIIEPATYPAX,
MOCTABJIEHHBIE 327JaYU TPEOOBAIN HEOPJIUHAPHBIX
pemenuit. [lpumenenue 'HKT no3BoaniIo He TOIBKO
3P PEKTUBHO IPUMEHUTh XUMHUYECKHUE METO/IbI
OOPBOBI C TECKOIPOABIEHUEM, HO U IIPOU3BECTH
MI'PIL

B COBpEMEHHBIX pEANTHAX HEPTETA30BbIE
KOMITAHUH NPENBIBIISIOT BCE OOJIBIIE TPEOOBAHUI
K TEXHUYECKHUM U TEXHOJIOTMYECKUM ACTIEKTAM
MTPII, rjie onpeae/IsomuMU PaAKTOPAMHU CTAIN
3P PEKTUBHOCTD IIPOBEAEHUS OIIEPAIINH,
KOJIMYECTBO CTAUU, JUTMHA TOPU3OHTATIBHOM
YACTU CKBA’KUHBI, BO3MOXXHOCTB IIOBTOPHOT'O
Pa3pbIBa M OTKPBITUSA/3AKPBITUA IOPTOB ITOCTIE
SKCIUIYATALIMHU U1 BOAOTA30M30aAUn. [ToydeHHbI
OITBIT ITOKA3BIBAET BO3MOKHOCTH COBPEMEHHBIX
TEXHOIOI'UH, r1e npumeHenue THKT nossosnseT He
TOJBKO COOTBETCTBOBATH BLICOKUM TPEGOBAHUAM,
HO Y PACHIUPATD I'PAHUILBI IPUMEHEHM . TaK,
ncnonb3oBaHue 'HKT 103801110 IPOU3BECTU
MTPIT Ha cienaIu3UPOBAHHON KOMOHMHUPOBAHHOM

simultaneous stimulation of several intervals (detailed
description is showed in the paper by Koloda et al.
2015).

This technology is based on the application of multi-
use controlled fracturing sleeves. Hydraulic fracturing is
carried out using a special key to open/close fracturing
ports. Fracturing is performed using coiled tubing with
no need to pull coiled tubing string out of hole before
each fracturing stage. Fracturing fluid can be pumped
through the small annular space between tubing and
coiled tubing. Additional advantage of this technology
is the ability to add fracturing stages to the already
installed assembly by means of sand-jet perforation.

The assembly includes a @ 114 mm liner, which is run
on a drill string into the open hole @ 152.4 mm below
the production casing @ 177.8 mm. The liner assembly
consists of a top packer with a polished receptacle for
the stinger, liner hanger, hydraulic/swellable packers,
sliding sleeves, an activation sub and a shoe with a
check valve. When the liner is run in hole, sliding sleeves
are in the closed position, providing ability to perform
circulation through the shoe (Demkovic et al., 2017).

As noted in Belov et al., 2017, fracturing stages can
be isolated by closing the previous sleeve. Thus, the
multi-use mechanical packer is an additional tool in
case of inability to isolate the fracturing stage by closing
the sleeve. A distinctive feature of this technology is its
modularity and the ability to open or close fracturing
sleeve with one tool conveyed on tubing or coiled
tubing. Thus, the opening can be carried out almost
unlimited number of times with no need to pull CT
string to the surface (Belov et al,, 2018).

Conclusion

There are several methods and technologies for sand
control. Strengthening of sandstones in the near-
wellbore region is the most effective sand-control
method. Chemical, physical-chemical, mechanical
methods and combinations of these methods are used
for this purpose.

Mechanical methods are the simplest and most
available in the market, and therefore the most
common. These methods include equipping oil wells
with sand filters of various designs.

Chemical methods are based on rock strengthening
with different binding agents (mainly polymeric type).
Considering complex geological conditions of the

Messoyakha oil, gas and condensate field with heavy oil

in poorly consolidated sandstone reservoirs at shallow
depths and low temperatures, the tasks required
unconventional solutions. Coiled tubing application
allowed not only to effectively apply chemical sand
control methods, but also to perform multistage
hydraulic fracturing.

Currently, oil and gas companies are increasingly
demanding technical and technological aspects of
multistage fracturing, where the critical factors are
the efficiency of operations, the number of stages, the
length of the horizontal part of the well, the ability
to perform refracturing, and ability to open/close
sleeves after production for water and gas shut-off.
The experience gained shows the potential of modern
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KOMIIOHOBKE 3aKAaHUYHBAHUS C 3aKPBIBAEMBIMU
punsrpamu u mypramu MI'PIT.

KOMIIIEKCHBIN AHAJIN3 ITIOCTABJIEHHBIX
33/1a4 NO3BOJINJI Pa3pab0TATh HOBBII OAXO] K
ONTUMM3AIUU 3AKAHYUBAHUS CKBA’KUH B [IECYAHBIX
CITa60KOHCOMUAUPOBAHHBIX KOJIJIEKTOPAX.
HMHTErpuPOBAHHBIN METO/ IPOBEIEHHUS
MHOT'OCTAIUIHOTO TU/IPABINYECKOIO PA3PhIBA
IIACTA TTIO3BOJIUII JOCTHUYD 3(P(PEKTUBHOIO
OXBAT4 TPEIIMHAMU IIJIACTA C LIEIBIO YBETUYECHUA
KO3((PHUITNEHTA U3BJICKAEMBIX 34114COB, IIPU
3TOM MOCJIE TPOBEJICHUS ONIEPALINU 3AMTUTOU OT
MECKOIPOSIBIEHUN CTAJIA JOOBIYA Yepe3 (PUIBTPOBYIO
4aCTh TOPU3OHTAIBHOTO CTBOJIA.

ABTODHI 61arogaparT KomnaHuu AO <Meccosaxanedreras»,
000 JIIH-HTI» 1 000 dIakep CepBHC> 32 BO3MOKHOCTH
OIyGJIHKOBATH JAHHBIE MATE€PHATIBI.
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YBa)Xxaemblie konneru!

Hoegbix ycnexoé eam
6 npogpeccuonarbHoli
0eamensHOCmu, CMeabvLx Naanoe
U 8bICOKUX PE3YNbMamoe 60
6HeOPeHUU HOBBLX TNeXHOI0ZUIL
u ooopyooeanus!

Kpenxozo 300p06bs, mutnozo
CUACMBA, HEUCCAKACMOZO0 3anaca
HCUSHEHHOUL IHEP2UU OB HOBBLX
ceepwenuii!

J066u u 63aumMOnNOHUMAHUA
c onuskumu!

ITycms eauiu 0oma u cepoua ecezoa
0yOoym HanOAHEeHbL INEeNAOM U
CEemoMm, nOMOMY 4o Menio

u ceem — 3mo mo, uemy 6uvl
noceauwiaeme ce0ii mpyo u HCU3Hs.




