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BBEAEHUE

IToBCceMeCTHOE BHEAPEHUE TEXHOJIOTIUNA
MHOI'OCTAaJUUHOI'O I'uApopa3peisa miacta (MI'PIT)
B Poccuy, IOMHMO OXKUJIAEMBIX, IPUHOCUT U
HE3AIUIAHUPOBAHHBIE PE3YILTATEL KpoMe 6€3yCIOBHOTO
YBEJIMUEHUS IEOUTOB U IPUPOCTA U3BJIEKAEMBIX 3AI1ACOB,
JIAaHHAs TEXHOJIOTUSI HECET B CEOE U TAKYIO OMTACHYIO
TEHJICHITUIO, KAK IIPEXIECBPEMEHHOE OOBOHEHUE
CKBaXXUH. [IpONCXOAUT 3TO IO PALY IIPUYUH, CPESU
KOTODPBIX, ITOKAIYI, OCHOBHOE MECTO 3aHUMAET IIPOPLIB
B BOJOHOCHBIE€ TOPU3OHTBHI IIPU IIPOBEAEHUN CAMOI'O
rupopaspbiBa racta (I'PIT) ogHOro i HECKOIBKUX
UHTEPBAJIOB.

KoMnaHuen-onepaTopom 6blIa TOCTABJIEHA
3a/a4a IIPOBECTU BOLAOUIOJISALIMOHHBIC
paboThl B TOPU3OHTANBHOM CKBaxkuHe (T'C),
3AKOHYEHHOM 8-CTaJUHHON KOMIIOHOBKOM MI'PIT ¢
pacpe3epOBaHHBIMH NOCAZOYHBIMU CEIAMUA. 1715
YTOYHEHHS IPUYUH OOBOAHEHUSA U JIOKAJINU3ALH
WHTEPBAJIOB €I'0 NTOCTYIJIEHUA OBLIHA IPOBEACHBI

INTRODUCTION

The widespread application of multi-stage fracturing
technology in Russia is already known not only
due to increase of production rates and increase of
recoverable reserves but also due to premature water
flooding of some intervals. Several reasons could
lead to that result, while, perhaps, the main one is a
breakthrough in the aquifers in the process of the
fracturing.

Objective of the job given by the Client was to
isolate water producing interval in a horizontal well
completed with 8-stage MSF completion. To determine
position of water-flooded zone, coiled tubing
production logging tool (PLT) was used. Based on CT
logging data 6th frac port of 8-stage MSF completion
was found to be water flooded. Moreover, while total
production rate of the well was equal to 500 m?/day
(data was received during well testing) with 95% WC,
68% of total production came from 6th frac port.

This article includes detailed study of planning

reo(pu3nYeCKuEe UCCIEA0BAHM S CKBA’KHMHBI HA THOKOH
HacocHO-koMIupeccopHo! Tpyoe (I'HKT). B pesynbsrare
OBLJIO BBISIBJICHO, YTO B CKBAKMHE IIPH OOIIEM IeOUTE

JKMJKOCTH 60s1ee 500 M?/CyT (JaHHBIE, TOJIyYEHHDBIE IIPU

OCBOEHHN) U 95% O6BOJHEHHOCTHU MTOPT Ne 6 maeT 68%
OT OOIIIETO 1EOUTA, A OCTAIBHBIE 7 TOPTOB PAOOTAIOT
C HE3HAYUTEIBHBIMU IEOUTAMU INOO HHUXKE YPOBHS
HOPOTOBOU 3aMHUCH ITPHUOOPA.

B gaHHOM CTaThe NOAPOOHO PACCMATPUBAIOTCS STAIIBI
MJIAHUPOBAHMS, PEHICHUSI CJIOXKHBIX U HETUIIOBBIX
TEXHUYECKUX U IPAKTUYCCKUX 32/]a4, OIICHKA
HETUIIOBBIX PUCKOB M METO/Ibl UX CHUXKEHUS, 9TATIBI
BBITIOJIHEHUS PA6OTHI U BADUATUBHOCTHU ICUICTBU B
PA3JIUYHBIX CUTYALUSIX, BO3BHHUKAIONINX B IPOIIECCE

process, complex and unambiguous decision-making
aimed at technical and practical challenges, risk
assessment and methods to reduce them, the stages of
the work and planning in different situations that arise
in the process of water shut-off and received lessons
learned.

PROJECT GEOGRAPHY

South Vyintoyskoe oilfield is located in Surgut
district of Khanty-Mansi Autonomous Area, Tyumen
region. The field was discovered in 1990.1In 1997 its
development was started. It is classified as “medium
oilfield” in terms of reserves and “complex” in terms of
its structure.

Pa6OTHI 11O BOJOUBOJISIIINHU, 4 TAKKE OITBIT, TOJTYYCHHBIN B
PE3YIIBTATE YCIIEITHOT'O BBIITOJIHEHU S JAHHOM ONEPAITUU.

Main problems of South Vyintoyskoe oilfield
development are [1]:
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FEOrPA®NSA NMPOEKTA
IOKHO-BBIMHTONMCKOE HEPTIHOE MECTOPOXKICHUE

PacooXKeHO B CypryTcKOM paruoHe XaHTbI-

MaHCHICKOTO aBTOHOMHOT'O OKPyTa TIOMEHCKOMU

061acTU. MECTOPOXKIEHUE OBLIO OTKPBITO B 1990 roay.

B 1997 roay Hauara ero pa3paborka. [To BemuunHe

3a11acoB IOKHO-BBIMHTOMCKOE MECTOPOXKACHUE

OTHOCHUTCS K CPETHUM, TIO CTPOEHHIO — K CJIOXKHBIM.
OCHOBHBIMHU NTPOOTIEMAMHU PA3PAOOTKH FOXKHO-

BBIMHTONCKOI'O MECTOPOXKAECHUA ABIAIOTCA [1]:

* Cy1ab6asi CTENEHb U3YYEHHOCTU OOBEKTOB
MECTOPOXKECHUS;

* KIMHO(POPMHOE CTPOEHHE OCHOBHOT'O TOPU30HTA
XX7,aTaKkKe HEPABHOMEPHOCTD B YCIOBUAX
U NEPUOJUYHOCTH OCAIKOHAKOIJIEHUS, YTO
OOYyCIABIUBAET 3HAYUTENBHYIO CTEIIEHDb
HEOAHOPOAHOCTH W HEBBIJEPKAHHOCTD IECYAHBIX
TeJI B IVIOIIAIU U 11O PA3PESY;

e cnenuUUIeCcKas CTPYKTypa MOPOBOTO

IIPOCTPAHCTBA OO6beKTA XX7, IPEUMYIECTBEHHO

XJIOPUT-TUAPOCTIOAUCTBIN COCTAB [IEMEHTA U

obycnosieHHbIE 3TUM HU3KHE PEC € BBICOKUM

COAEPKAHMEM CBA3AHHOI BOJIBI;

HEBBICOKAA HAYAIbHAA IIJIOTHOCTD 34ITACOB B IIPEJIEIAX

omaanu oobekTa XX7, 06yCIaBInBaIoNiass HU3KYIO

3KOHOMUYECKYIO 3(PPEKTUBHOCTD €TI0 PA3PA6OTKY;

* HEPEIMIEHHOCTb BOIIPOCA NMOAOOPA 3(P(PEKTUBHON
TEXHOJIOTUU PA3PAOOTKY;

* HEJOCTATOYHAA 3PPEKTUBHOCTD PEATU3YEMBIX
TexXHONMOTruM I'PIT, MOJIOXHUTEIBHO
3aPEKOMEH/IOBABIINX C€6s HA IPYIUX
MECTOPOXJEHHUAX.

B CBA3M C BBIIIEONMCAHHBIMHU IPOOGIEMAMHA

NPUMEHEHMNE TEXHOJIOI'MU MHOI'OCTAAUITHOrO I'PIT

HA JJAHHOM MECTOPOXJEHHHU ABJIAECTCA HANbOoIee

NEPCIEKTUBHBIM pernenneM. [TpoBeieHrne HECKOJIBKUX

I'PIT B OHOM TOPU3OHTAIBHON CKBAKUHE ITIO3BOJIAET

3HAYUTEJIBHO YBEJIMYUTD KOHTAKT C INIACTOM M BOBJIEYb

B pa3pabOTKy HU3KOIIPOHUILIAEMBIE TPOIIACTKH.

Omnprt BHEApeHUst MI'PIT Ha FOXHO-BBIMHTONCKOM

MECTOPOXKIEHNH ITO3BOJINJI 3HAYUTEIBHO YBEJIMYUTD

MIPUPOCTDI JOOBIYU M ONIPABAAJ EI'O 3KOHOMUYECKYIO

L1EJIECOOOPA3HOCTb.

OJIHAKO 1O HECKOJIBKUM CKBaKMHAM ObLIA

TMIOJIy4Y€HA OOBOJHEHHOCTD IIPOAYKIIUH YKE IIPU

IIEPBOM 34ITyCKE CKBA’KHUHBI B 9KCILTyaTaluIo. [Ipudnn

MIPEXIEBPEMEHHON OOBOJHEHHOCTH MOKET OBITh

HECKOJIBKO, HO HAN00JIEE BEPOSITHOM, YYUTBIBAS

6nmm3ocTtb BHK, aByisgeTca IpOphIB B OOBOAHEHHYIO 30HY

B ripouecce nposeaenus I'PIL. [114 BbIACHEHUA TPUYNH

Y JIOKAJIM3A1IMU MECTA IIOCTYILIEHUS BOJBI B CKBAKHUHY

HEOOXOIMMO IIPOBECTHU I'€O(PHU3NUECKUE UCCIIEJOBAHUS

(TDN).

OMMNCAHMWE NPOBJIEMbI, PE3YJIbTATbI T®OA

CxeMa CKBAXKUHBL, TPEOYIONIAsI IPOBECHU
BOIOU3OJISIITUOHHBIX PAOOT, IBJISIETCS CTAH/IAPTHON }

technologies

* lack of information about reservoir properties;

» wedge-like structure of the main formation
XX7, and disparity in terms of periodicity and
sedimentation, which leads to a significant degree
of heterogeneity and inconsistency of mother
rock;

the specific structure of the pore space of the
object XX7, cement composed mainly from
chlorite-hydromicaceous results in lower
reservoir properties and high content of bound
water;

low initial reserves density within the area of the
object XX7 causing the low cost-effectiveness of
its development;

unresolved issue of effective reservoir
management program selection;

lack of efficiency of the realized hydraulic
fracturing technologies, positively proven
themselves in other fields;

Based on problems described above multistage
fracturing technology in this field is the most
promising solution. Multiple fracturing in one
horizontal wellbore can significantly increase

the contact with the formation and expand

the development of low-permeability layers.
Implementing of MSF the South Vyintoyskom
oilfield has greatly increased the production growth
and justified its economic feasibility.

However, several wells watercut was obtained at
the first well test. There could be several causes of
premature water cut, but most likely, breakthrough
in the watered area in the process of hydraulic
fracturing became the reason of it, taking into
account close position of horizontal section of
the well to oil-water contact (OWC). To clarify the
causes and determine position of water-flooded
zone it was decided to run a production logging
tool.

PROBLEM DEFINITION, RESULTS OF PLT

The schematic of the well, which requires
water shutoff is standard for completion design of
sidetracked wells in Western Siberia. Well completed
with 178 mm casing was sidetracked, and 8-stage
114 mm MSF completion equipped with swelling-
casing packers was installed (Figure 1).

8 fracturing stages were successfully done in the
well, volume of proppant was more than 20 tons
each stage. Due to low reservoir pressure there
was no way to flow back the balls and naturally
cleanout sand left between ports after fracturing.
Complex operation was done afterwards with the
use of CT to well cleanout, well kick-off, balls and
seats milling. However, after milling job performed
usually there could be found in the wellbore
remains of balls and other junk, thus inner diameter
of the well would vary from 70 to 99 mm. >
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JUIA 3aKAHYUBAHU A CKBA’KUH C GOKOBBIMU CTBOJIAMH HA
TEPPUTOPUH 3anaJHOM CUOHUPH; U3-TIO]| «<MATEPUHCKOM»
KOJIOHHBI 178 MM ITpOOypEH 6OKOBOM CTBOJ, B
KOTOPBIH CITYIIEH XBOCTOBUK 114 MM ¢ 8-cTaguHHON
KOMITOHOBKOM MI'PIT, 060py1OBaHHON HAOYyXAIOIMMHU
34KOJIOHHBIMH ITAKEPAMHU (PUCYHOK 1).

Ha ckBaxHHE ObLIO YCIIENTHO NTPoBeeHO 8 I'PIT B
o6'beMe 60J1e€ 20 T IPOIITAHTA KAK/IbIH. YUUTBIBAS
HEBBICOKUE IUIACTOBBIE IABJIEHHA U HEBO3MOXHOCTD
CaMOCTOATEIBHO (IIOJHATB> PA3/IE/INTE/IbHBIE IIAPBI U3
My@T I'PIT, a TaKKE OCTATKU NPOIIIAHTA, HAXOJAIUECS
MEXKAY IMMIOPTAMH, HA CKBAXKUHE OBbLI ITPOBEJEH KOMILIEKC
PaboT IO IIPOMBIBKE, OCBOEHUIO, (PPE3CPOBAHUIO
mapoB 1 My I'PIT. OHAKO B TOJOOHBIX PA60OTAX
nocJje Ppe3epPOBAHUS B CTBOJIE CKBAKUHBI 3294CTYIO
HAXOJATCA OCTATKU MIAPOB U MY(PT, U BHYTPEHHUNA
JHUAMETP KOMIIOHOBKM U3MEHSAETCA € 70 10 99 MM.

DTU PaKTOPBI HECYT BBICOKME pUCKU ITpuxBaTa THKT
Y IOTIOJTHUTEJILHBIE TPYJIHOCTH JIJIA MOCIENYIOMUX
pPeEMOHTOB U nnposejeHus I'OU [2].

3HaUYUTENIbHASI OOBOJIHEHHOCTH CKBAKUHBI ObLIA
IIOJIYYEHA [IPAKTUYECKU CPA3Y XKE 1O OKOHYAHUN
pa6oT 110 BeInoONHEHUIO MI'PIT 1 OCBOEHUIO CKBAXKUH.
CJIOKMBIIASICA CUTYALIN 3ACTABUJIA KOMITAHUIO-
OIIEPATOPA UCKATh ITyTHU pelieHus. [Tocie COBMECTHOIO
COBEMAHUA OBLJIO PEMIEHO IIPOBECTU UCCIIENOBAHUA
npoduinsg npuroka Ha THKT g1 nosnyyenus
JOCTOBEPHOM KAPTUHBI 110 BCEMY CTBOJIY CKBAXKUHBI.

JJ1 IpoBeieHU S IeO(PU3NYECKHUX UCCIIETOBAHUN
ckpaxuHbl (I'MC) no npoduiio npuroka Ha THKT
HEOOXOAMMO OBUIO CO3/1ATh JOCTATOYHYIO IENPECCUIO HA
I1acT. JJaHHas 3a1a49a ObLIa PEIICHA ITyTEM YCTAHOBKH
nogsecky HKT, COCTBIKOBAHHOI C XBOCTOBHUKOM U C
MPEyCTAHOBJICHHBIMU TPEMS ITYCKOBBIMU MYy(PTaAMU
Ha PaCYETHBIX IMTy6HHAX. TAKUM 06pa30M, IEIIPECCU
CO371aBaJIACh 32 CUET A3PALIMHU CTONOA JKUIKOCTHU B
CKBaKMHE ra3006pa3HBIM 430TOM, KOTOPBIH ITOAaBaJICS
B 3aTpybHOE NpocTpaHCcTBO Mexay OK u HKT u ganee
4Jepes IYCKOBbIE MY(THL

JIJ151 KOMILZIEKCA UCCIEA0BAHUI ObLI BHIOPAH
aJaIITUPOBAHHBIN CKBAXKMHHBIN ATIIAPATY PHBIN
koMrutekC META-TUUIT-92 ¢ moaymsimu TUIT-062,
ITJIT-071, TUTT-015 u ITJIT-014, copepalninii B CBOEM
COCTABE CJIEAYIOUUI HA60D AATYUKOB:

TEPMOMETD;

MaHOMETD;

WHJIUKATOP IPUTOKZ;

PE3UCTUBUMETD;

BJIATOMED;

ITyMOMED;

MeXaHH4YeCKHue pacxogomepsl (ITJIT-015

u IUVIT-014);

CKaHHUPYIOIUI BJIAroMep — 6 JaATIUKOB O6'bEMHOI'O
Brarocoxpep:kaust (IUIT-062), pa3MEIEeHHbIX IO
NEPHUMETPY CTBOJIA CKBA’KUHBL

Coenunenue nnpubopa I'MC u THKT o6ecneunBanoch
IIPUHIUIINAIIBHO HOBOU MOJYJIBHOM I'OJIOBKOX Vantage”.
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These factors increase risks of CT got stuck and add
challenges for future workover and PLT operations [2].

High water cut was obtained almost immediately
after well completion with MSF system and well
testing. This situation has forced Client to seek
solutions to fix the problem. It was decided to
determine position of water-flooded zone and get
a reliable picture of the flow along entire wellbore
with the use of coiled tubing production logging
tool (PLT).

For effective PLT it was necessary to create
sufficient pressure drawdown. This problem was
solved by installing the tubing latched with the
liner with three preinstalled starting clutches on
the designed depths. Thus, the pressure drawdown
was created by the aeration of the fluid column in
the well with nitrogen, which was fed through the
casing-tubing annulus to the starting clutches.

For the job following PLT systems were used
MEGA-PLT-92 with modules PLT-062, PLT-071,
PLT-015 and PLT-014, that include next sensors:

* Thermometer

* Pressure gauge

* Flow indicator

* Resistivity meter
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Figure 1 — Well schematic

* Moisture meter
* Sound level meter
* Mechanical flowmeters (PLT-015 and PLT-014)
* Scanning moisture meter - 6 Sensors of
volumetric water content (PLT-062) located on
the perimeter of the wellbore
Connection of PLT and CT was provided
entirely new CT logging head Vantage”. The
system's modular component concept connects
with plug-and-play connections that physically
and electrically couple the components. These
connections enable rapid interchangeability and
reduce nonproductive time. Each component of
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KoH1enus MO1yJIbHbIX KOMIIOHEHTOB Vantage the tool Vantage® performs a unique function, the
ObL1a pa3paboTaHa A1 BBIIIOJTHEHUS MEXAHUYECKUX system as a whole provides:
U 3JIEKTPUYECKUX COETMHEHUIT KOMIIOHEHTOB IO « standardized electric-line coiled tubing (CT)
NPUHLNIY «TIOAKIIOUHN U paboTai». Takue COEAMHEHUS connectivity to the logging tool
MO3BOJIAIOT MOBBICUTDb B3AUMO3aMEHAEMOCTD U * check valve
COKPATUTb HENIPOAYKTUBHOE BpeMs. Kaxk bl * possibility of disconnecting the tool at a depth
KOMIIOHEHT UHCTPYMEHTA Vantage” BBIMTOIHAET * possibility of pressure deployment
YHUKAJIBbHYIO (DYHKIIUIO, IPH 3TOM CUCTEMA B LIEJIOM * quick rig-up due to unique design of the
OOECIICYUBAET: bayonet CT connector.
* IJIEKTPUUYECKUE COCIUHEHUSI IPUOOPA C Kabesem
B 'HKT; Ne | CxemaKHK | N | cxema KHK
* HAJIMYHME OOPATHOTO KJIAIAHA;
* BO3MOXXHOCTb OTCOEAUHEHUSA HHCTPYMEHTA
HAa [NTyOUHE;
* BO3MOXXHOCTb MOHTA2K4 IO/ JABJIEHUEM;
* OOGJIETYEHHBIN MOHTAXK 34 CYET UCIIOJIb30BAHUA 1 ' -
MEPEXOTHUKA JJI1 OBICTPOU CTHIKOBKH.
Cucrema Vantage” npearnosaraeT COBMECTHOE
HCIIOIb30BAHNE MHHOBAITHOHHOT'O COCTUHUTES 2
6e3 Bpamenus st THOKkuX HKT u Mozaysist KOHIIEBOM Ao Onucanue
32/ICJIKH Ka0eJIs1 IPH HAPYKHOM JJUAMETPE, PABHOM =
auameTpy 'HKT, DO3BOISIONIEM BBIIOIHATD YACTHUYHYIO 7 Coedumnument IBL 2
32/ICJIKY U TECTUPOBAHHE COCTUHEHUH 1 KaOeIst Iepes (erymperinuty) | 3 l 8
OTIIPABKOI Ha KYCTOBYIO IUIOMIA/KY. /lajiee Ha CKBAXKMHE Yempoiicmeo
BBITIOTHSICTCST OTIEPATHUBHAS CThIKOBKA THKT ¢ 2 anayoeprcarus
BCTABHBIM COCIUHUTEIIEM 6€3 BPAIIICHUS K KOHIICBOH ragers
32/1€JIKOH KaGes sl HUKE MHKEKTOPHOI PAMBIL. oop e | 4 _
O6mas cxema KHK, uC1ios1b30BaHHAS IPU TAHHOM 3 coemeyentivle .
CIyCKe, TPUBE/IEHA Ha PUCYHKE 2. cragenen
ITo pesynpraTam 'MIC Ha THKT 6BLI0 BBISIBJIIEHO, YTO B Passeourument
4 UUKSIUYCCKO20
CKBA’KUHE, 3aKOHYECHHOH 8-CTAUITHON KOMITIOHOBKOM deticmeusn 5 9
MTIPTI, OCHOBHOI IPUTOK (PiIIOH/1A (BO/BI) B CTBOJI Bpawarouguiics !
CKBXXHUHBI (68%) OTMEYEH B MHTEPBAJIE PACIIOIOKEHIUS 5 KOHHEKMOP 0N I
LU PKYJISIMOHHOTO opTa Ne 6 (3153,7-3154,5 m). ripudopa 6 ﬁ
[Tpu 3TOM IO TEPMOMETPHH B HUHTEPBAJIE G-TO IOPTA
OTMEYAETCS MHTEHCUBHOE U3MEHEHUE TEPMOTPAIUEHTA 6 Hepesoonur | ;
(TEpMOaAHOMAUS PETUCTPUPYETCA KAK B JTHAMHUKE, |
Brox IK-MJIM-
TAaK U B CTATHKE), IPUYPOYEHHOE K ITIOTPYKEHHOMY - TEPM-MN-RES- E 0
Y4Y4CTKY CTBOJIA CKBAKMHBL. OTMETUM, IPUPO/A WL-CKL (PLT-92) \
JIAaHHOU TEPMOAHOMAJINH, BEPOSITHO, CBSI3aHA C Inommomep
panee nposegeHubIM I'PIT 1, Kak pe3yabTat, BUJHO 8 mpyGrbiLi
06PA30BAHUE BEPTUKATIBHOM TPEIUHBI (YpoBeHb BHK PLT-033 7
O MOJIENH a. 0. 2591,0—2593,0 M, BOIOHACHIIICHHBIH
mracT XX6 a. 0. 2528,4-2542 3 m) . 9 Ilenmpamop
JeTampHO MOMHTEPBAIIBHOE PACIIPEICIECHHE TPUTOKA 11
MIPUBE/ICHO B Tabnutie 1.
10 PLT-061
NOAroTOBKA K PABOTE .
VaursiBasg pe3ynsraTsl I'YIC, 6b110 IPUHATO PEIICHUE 11 Lienmpamop 2 l
06 U30JIALIUH TOJIBKO 6-10 ropTa. B ciiyyae, ecu
OBI CKBAKWHA ObLIA 3aKOHYEHA PABHOIIPOXOAHBIM
XBOCTOBHUKOM, C JAHHOI 32249l MOKHO OBbLIO 12 PLT-015
CIIPABUTLCS, IIPUMEHUB TPAJULIMOHHBIN KPC ¢ cucreMort
IIAKEPOB, OAHAKO IIEPEMEHHBIA BHYTPEHHUN IUAMETP
XBOCTOBUKA MI'PIT 3HAYNTEIBHO YCIAOKHIII 32/124Y. Pucynox 2 - Cxema KOMnoHoGKu
Kommanwueti dILmom6epske» GbLIO MPEIJIOKEHO Figure 2 - MSF System schematic
IPOM3BECTH BOJOM3OISIIUIO TOCPEACTBOM YCTAHOBKU P >
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Taonuua 1 — Pe3yrsmamaot, noryuennsie npu I'dPH
Table 1 — Data received from PLT before WS

The use of the CT flush OD bayonet
connector in combination with the

Humepsanv ZZZ”;%‘:C‘;” ) Xapaxmep Vantage termination tool enables
Ilnacm Ao UUDKYAAUUOHHDLX A HumeHcusHocme, % npumoxa cable termination and electrical
Formation rananos I Intensity, % I continuity testing before the CT is
Frac port,m nﬂ?rw, nflow performance y g
7 stabbed through the injector head
8 | 20457-20465 . Hepacomacn chains,
No See bottom hole assembly (BHA)
7 3060,8-3061,6 + 13 6000 schematic for the CT PLT run on
Figure 2.
6 3153,7-3154,5 n 68 6oda Based on CT logging data 68% of
total production came from 6th frac
5 3244,6-3245,4 - mep a;i\i)oinaem port (3153.7-3154.5 m) of 8-stage
XX7 MSF completion. At the same time,
4 3335,8-3336,6 _ ”ep“fvoot”“em thermometry data at depth of port #6
shows intensive change of thermal
3 3426,9-3427,7 + 7 gradient (thermal anomaly detected
600a ¢ npusnaxamu | in dynamics and statics). Note the
negpmu
2 3563,8-3564,6 + 5 o nature of the thermal anomaly
Water with oil R K
indication appears to be associated with the
1 30633,6-36344 + 7 previously performed hydraulic
eero fracturing and, as a result, formation
Summary 100 of a vertical crack can be seen (model
OWClevel at TVD 2591.0-2593.0
- HuUICe nopoza ecmpazue’aﬂuﬂ GepmyumuMexauuuecxoﬁpacxobomempuu. m Water'bearing stratum XX6 TVD
JBYX HayBHBIX NakepoB COilFLATE® na THKT 25284-2542.3 m). (Table 1).
U TIOCJIEIVIONICH 3AKAYKU IIEMEHTA MEXKAY HUMU
B Tpe6yeMblit uHTEPBaL. CTOUT OTMETUTD, YTO JOB PREPARATION

HU30JISITNST OJHOT'O MJIN HECKOJIBKUX ITOPTOB B
CEpEeIMTHE CTBOIA CKBAXKUHBI — HANOO0JIEE CIOKHBIN U
32TPATHBII METO/] ITO CPABHEHHUIO C AHAJIOTUYHBIMU
padoTamu Ay KpanHUX

Based on the results of PLT, it was decided to
isolate only the 6™ port. If the well was completed
with fullbore liner, standard workover operation

UHTEPBAJIOB ITOIOOHOMU
CKBa’KHUHBL, TAK KaK TpeOyeTCs
UCKJIIOYUTD IPOHUKHOBEHHE
U30JIUPYIONIIETO COCTABA
K4K BBIIIE, TAK U HUXKE
HHTEPECYIOIIETO HAC
HHTEPBAIA.

besycnoBHO, 1
NPOBEJICHUSA
Ka4E€CTBEHHOUW U30ISAIIUU
TpewmunHbl I'PIT
NPEAIIOYTUTEBHEE
MNPUMEHSATD 60IBIIEOOBEMHBIE
BOJIOM30JIMPYIOIIHE COCTABHI C
JOKPEIUIEHUEM UX IIEMEHTOM,
OJHAKO 33/1a4HU 11O CPOKAM

oo L) N mm n"nn LH TR B
NPOBEJEHUA PAOOT HE
IO3BOJISLI BOBPEMSI Pucynox 3 - Cxema eckpoimua nracma XX7 (naraw/gpaxm) I'C FOxcno-
Bolunmoiicrxozo mecmopoiicoenusn (no OaHHbIM 3aKA3UUKA)
AOCTABUTD TAKHC COCTABDI Figure 3 — The scheme of drilling-XX7 (planned / actual) borizontal well
Ha MECTOPOK/ICHHE. ofg Vyintoyskogo Soutb oilfield (according to the Client)

Br110 npuHATO pelenue

OCYHIECTBJIATH PAOOTHI IEMEHTHBIM PACTBOPOM,
NPEABAPUTEIBHO IIPOBESA EI'O ONITHUMUIALUIO IO
CPOKAM CXBATBIBAHUA, YIEJIbBHOMY BECY U PEOJIOTUU.
YTO U OBLIIO IPOJAENIAHO B JTA00OPATOPUH JIJIA
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with the use of packers would fix the problem. But in
that particular case where the wellbore had different
inner diameters due to MSF completion construction
the task became significantly complicated.



HECKOJIBKUX NOTEHIIUAJIBHBIX PELENTYP IEMEHTHOT'O
COCTaBa.

C y4€TOM PACYETHOTIO O6'bEMA OTKPBITON
MOPUCTOCTHU TPEIIUHEI IOC/IE HIPOBeAeHHOro I'PIT B
20 TOHH NOpAAKa 5 M? 3aTPYyOHOTO IPOCTPAHCTBA U
06'bEMA CTBOJIA CKBAXKUHBI MEXY U30JIMPYIOIUMHU
HaKepaMH 6bLI 3AIUIAHUPOBAH OO'bEM LIEMEHTA 5,5
M2, IIpu atrom nnocneguue 0,5 M? TOKHBI OBLIN UMETh
B CBOEM COCTABE CIICLIMaJIbHbIC BOJIOKHA CemNet®,
MO3BOJISIONIUE IOJTYYUTb HA (PUIBTPE, KOTOPBIM
ABJIANACS NeCOK I'PII, HEIPOHUIIAEMYIO KOPKY U
OPEAOTBPATUTH BO3MOXKHYIO IEPEMNPOJABKY LIEMEHTA,
4 TAKIKE MOJIYYUTh UHIUKALUIO (POPMHUPOBAHUS
LIEMEHTHOI'O 6apbepa IO POCTY AaBIeHUS. 11 TOUHONU
1oAYy PabovUX PACTBOPOB, PACXO0B U UCKIIOYEHHU A
OIIMOOK HA ITAIE INTAHUPOBAHUSA ONIEPALIUHN ObLI
JETAJIBHO IPOPAOOTAH UX I'PAPHUK 3aKAYKU U
OPOAABKU C yueToM 06'beMOB 'HKT.

15 IpeJOTBPAIEHUA TOBPEXEHUS OCTAIBHOM
npoAayKTUBHOU yacTu ['C ObLIM IPUMEHEHBI /1BE
MOCTOBbIE HaZyBHBIE TPOOKU COIlFLATE", tuameTp
KOTOPBIX ITO3BOJISIET OECIPENATCTBEHHO IPOXOAUTH
BCE CYKEHH S IPOXOJHOI'O TMAMETPA CKBAKHHBI, }

technologies

Schlumberger suggested perform water shut-
off operation by installing two inflatable packers
CoilFLATE * on CT and subsequent squeeze of
cement between them in the desired interval.

It should be noted that the isolation of one or

more ports in the middle of the hole — the most
complex and costly method than similar work for
lower most or upper most ports, as it is necessary to
avoid penetration of the insulation, both above and
below the zone of interest.

Of course, for high-quality insulation of fracture
it is preferable to use large-volume water shutoff
composition followed with cement. But due to
lack of time and delivery aspect these compounds
would not be at place on the time. Thus, it was
decided to carry out the work with cement, with a
preliminary optimization of its setting time, specific
weight and rheology. What has been done in the
laboratory for several potential formulations of
cement composition.

As estimated volume of crack open porosity after
20 tons hydraulic fracturing was of the order
of 5 m? and taking into account annular volume

Taoauua 2 — Texnuuecxue xapaxmepucmuxu CoilFLATE 2 1/8 (54 .mm)
Table 2 - CoilFLATE 2 1/8 Packer Specifications 2 1/8 in. (54 mm)

MuHumansHole mpebosarus k HKT
Min tubing requirements

Hapyxcruiii ouamemp: 2 7/8 orotima [ 73 mMmj], 6Hympernii ouamemp:
2,32 orotima [62 mm]; sec mpyObL: 11,8 K2/m
Size: 27 8 in., 2.32-in. [62 mm] ID; Weight: 7.8 lbmy/ft [11.8 kg/m]

Marcc. HapyucHbiil OuUAMEmp dNeMeHMOos 00 PACUUUpeNHUA
Max OD of element before expansion

21/, orotima [54 mm]
21/ in. [54 mm]

Marcc. napyicHoili Ouamemp s1eMeHmos nocae PAcuuperus
Max OD of element after expansion

67/, ortima [172,3 mm] (7, Orotima OD[174,6 mm] 06cadHas KonorHa)
67/ in.[172.3 mm] (7°/,in. OD[174,6 mm] casing)

Brympennuii ouamemp npoxoornozo ceuerus uepes CoilFLATE
1D of flow passage through CoilFLATE tool

Y4 orotima [19,05 mm]
Yain. [19.05 mm]

Hnuna (om Kpas 00 kpas)
Length: Shoulder to shoulder

72 owotima [1829 mm]
72 in. [1829 mmj

Jlnuna naxepa 6 cooparrom euoe
Tool total lenght

138 orotimos [3505 mm]
138 in. [3505 mm]

MuHUMANLHBLL NPOXOOHOU Ouamemp Hunnens HKT 01 useneueHus
Min nipple size for retrieval

2,205 orotima [S6.mm] (27 8- Orotima Hunnens XN)
2,205 in. [56 mm] (27 8-in. XN profile)

MaxcumanoHasn Hazpy3sKa npu u3enedeHun <3000 gpyrmos [1365 rem]
Max retrieval load <3000 lbm [1365 kgm]

MarcumanoHas Hazpy3Ka nPUJI08USIHBLX PAOOMAax 20 000 gpyrnmos [9100 Kem]
Max tensile load for fishing 20 000 Ibf[9100 kgm]

Tpancnopmmuuwlii 6ec anemenma
Element shipping weight and storage

70 pyrmos (31,7 K2) 8 mparcnopmmom noLoHCeHUU
om40 00 140 F°
70 Ibm (31.7 kg) in shipping tube at —40°to 140 °F

BKJIIOUAs pa3bypeHHble NOPTH My T I'PIT 1 makep HKT.
[IpuMeHsIEMBIE B JAHHOU PA60TE XaPAKTEPUCTUKU
npo6ku CoilFLATE® npuBe/ieHbI B Ta6IHIIE 2.
V4auTBEIBAA OOIYIO KOMILJIEKCHOCTD PA6OTHI U
3HAYUTEIBHBIE DUCKU, OJHUM U3 BAXKHEHIINX ITAIIOB

Pucynox4 - Hzoopaxcenue CoilFLATE*
Figure 4 — CoilFLATE* image
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TCEXHOJIOI'MHU

HOATOTOBKU K paboTe ObLJIA MPOPAOOTKA IJIAHA
JENCTBUU B CJI1y4Yae HENPEABUAECHHDBIX CUTYAlUHI U
BBIXO/IA 32 PAMKH OCHOBHOI IPOr'PaMMBI paboT. [Ipu
AHAJIOTUYHBIX PA60TAX, IOMHUMO CTAHIAPTHBIX PUCKOB
I'HKT, pUCKOB, CBA3aHHBIX C THCTpyMeHTOM KHK,
06A34TENIBHO CTOUT YYUTBIBATD CAEAYIOIMNE MOMEHTDL:
HEBO3MOXHOCTb NPOKadKH 1iemeHTa yepe3 F'HKT npu
U30JIALIMN UHTEPBAJIA (OTCYTCTBUE IIPUEMUCTOCTH);
YXOJ U30JUPYIOMEN JKUJKOCTHU (B JAHHOM CJIy4ae
LIEMEHTA) 32 LIEJIEBON UHTEPBAJI MEX/Y IPOOKAMU B
CJIy49de HETEPMETUYHOCTU 3a4KOJIOHHBIX ITAKEPOB; CPBIB
HIKHEN TPOOKHU BO BPEMS 3aKAYKHU LIEMEHTA; IOTEPS
OCHOBHOI'O OO'bEMA LIEMEHTA B TPEMUHY. TAK)KE CTOUT
YYECTD, YTO YACTDb ITUX CUTYALIUI HE MOXET OBITh
CIIPOTIHO3MPOBAHA WJIH IIPEACKA3aHA 10 KJIIOYEBbIM
pabounM mapamMeTpam Ha MOBEPXHOCTU U TPEOYET
TLIATEJIbHOI'O IVTAHUPOBAHUA U IIPEABAPUTEIBHOI'O
COIVIACOBAHUSA PUCKOB C KOMITAHUEU-OIIEPATOPOM.

and volume of space between the inflatable packers
planned volume of needed cement was 5.5 m’.
In this case, the last 0.5 m?has to be composed
of special fibers that would allow to form
impenetrable crust on filter, which is a frac sand,
and prevent possible overflush of cement, and also
get an indication of cement barrier formation in
pressures growth. For precise delivery of working
fluids, costs optimization and errors elimination
detailed pumping schedule was made with a glance
of CT volume.

To prevent damage to the rest productive
part of the horizontal well they were used two
inflatable bridge plugs CoilFLATE *, the diameter
of which make it possible to go through the well
minimum restrictions (including milled ball seats
and tubing packer) and be set in casing with ID
significantly bigger. Specifications of used for that
job CoilFLATE" packer are given in the table 2.

Because of job complexity and the significant
risks, one of the most important stages of
preparation for the job program was the work of a
contingency plan in case of emergency situations,
and management of change from the basic job
program needed. In that kind of jobs, in addition
to standard CT and BHA related risks, you should
definitely consider the following: inability to
pump cement through coiled tubing in isolating
interval (no intake); lost of insulating fluid (in this
case, cement) in case of leakage behind the casing

STAIbI MPOBEAEHNA PABOTDI

Kak yImoMsHYyTO BBIIIE, ObLJIO IPUHATO PEMICHUE
[IPOBOUTD U3OJIIIIHIO TOPTa Ne 6 C IPUMEHEHUEM JIBYX
OTCEKAIOMUX MOCTOBBIX NPOO6OK COilFLATE"
JUIS1 COXPAHEHMU I KOJUIEKTOPCKUX CBOMCTB BbIIIIC-
U HUIKEJICKAIUX UHTEPBAJIOB (PUCYHOK 5). Takoe
petieHue norpebdbosano nposeaeHus rsaTu CIIO THKT
JUISL TOCTUKEHUSI OCHOBHBIX 11e71ei paboThL [IlecToin
CITYCK 6BLJI IPOBEJEH /151 TOBTOPHOTO 'O 1 O1IeHKHU
PE3YAbTATOB.
1. Cnyck u nocazka NeEpBOX MOCTOBOU IPOOKHU,

KOTOPBIE OCYIMIECTBIISIIUCH Ha 80 M HIzKe ropTa Ne 6
JUISL IPEAOTBPAIIEHUS TOBPEXKAECHUI €€ JIOBUIBHOTO
y3ia. [Tocne ee ycTaHOBKHM U oTcoeguHenusa or KHK
THKT uHTEpBAT MEKIY IPOOKOI 1 TOpTOM Ne 6
OBLJT 3AIIOJIHEH TSAXKEJIBIM OAPUTHBIM PACTBOPOM

C IIJIOTHOCTBIO, COMTOCTABUMOY C TNIOTHOCTBIO
IJIAHUPYEMOI'O HEMEHTHOI'O COCTABA. JJAHHBIA mIar
OBLJI CICIAH C HEJIBIO 3AITUTHI JIOBUJIbHOM IIEUKH
npo6ku CoilFLATE" OT 3arpsI3HEHUS LIEMEHTOM U
OO6JIETYEH NS IPEACTOAMMNX PAOOT IO CTBIKOBKE C
HuM KHK T'HKT u nogbemy.

. CIIYCK 4 YCTAHOBK4 BTOPOI TPOOKU B
HETIOCPEICTBEHHOM 6TM30CTH OT 6-10 TtopTta I'PIL
ITocne pacniakepoBku anemeHTa COilFLATE® Ob11
IIPOMU3BENEH TECT JJIs OLIEHKU IPUEMHUCTOCTH
OTCEYCHHOI'O G-T'0 IIOPTA. 3aTEM B MHTEPBAJI 6-TO
nopra dyepe3 'HKT 6bL1 3aKka4aH [IEMEHT B OObEME
5,5 M?, COIOCTABUMBIH C OTKPBITBIM IOPOBBIM
06’bEMOM TPEMIUHBI PaHEE NPOBEAEHHOTO I'PIT B
3TOM UHTepBaJe. [Ipu 3akauke nocaegHux 0,5 m?
LIEMEHTA IPOU3OIIEN POCT AABJICHUS 3aKAYKHU, YTO
MOATBEPANIIO NPABUJIBHOCTD PACYETA OOBEMOB
LIEMEHTHOM cMecu. [Tocse pa3MenieHus 0obeMa
nemeHTa npo6ka CoilFLATE" 6b11a cHATA, U
Cpasy MOCJIE CHATHUS CIIELIUATIBHBIM PACTBOPOM
ObL/1a IPOBEAEHA KOHTAMUHAIUA (3ATPSI3HEHUE)
LIEMEHTA, OCTABIIETOCS B CTBOJIE CKBAXKUHBI, C
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packers; unset of bottom plug during cement
placement, loss of cement into the crack. It is also
worth considering that some of these situations
cannot be defined or predicted based on the key
operational parameters at surface, which requires
careful planning and preliminary risks approval by
the Client.

JOB STAGES

As mentioned above, it was decided to isolate the
port number 6 with the use of two shut-off bridge
plugs CoilFLATE * to save the reservoir properties
above and below the underlying intervals.

(See Fig. 5). Such a solution required 5 CT runs to

achieve the main objectives of the work. The sixth

run was carried out to rerun PLT and evaluate job
done.

1. Run, set and disconnect of first bridge plug.
Bridge plug was set 80 m below frac port to
reduce risk of its fishing neck damage. Than the
volume between 6th frac port and Coil FLATE*
bridge plug was filled with barite-weighted
solution compatible with cement formulation
to prevent damage of fishing neck and make
following fishing run easier.

2. Run and set of second CoilFLATE" bridge plug
followed by injectivity test and pumping of 5.5 m?



LEJIbI0 MUHUMHU3AIUU 3A11EMEHTUPOBAHHOTI'O
WHTEPBAJIA B CTBOJIE XBOCTOBUKA, YTOOBI COKPATUTD
BpeMs (PpE3EPOBAHMS IPU CIEAYIOMEM CITYCKE.

C [€JIBIO OOECTIEYEH U U3OJIALIUN YIACTOK

LIEMEHTA HENOCPEACTBEHHO B UHTEPBAJIE TOPTA
I'PIT HE KOHTAMUHUPOBAJICA. ITOCIEe OKOHYAHUA
BBIIIEONMUCAHHBIX Pa60T NpousseeH nogbem THKT
U 3AKPBITUE CKBAKUHBI HA 24 yaca aja O31,

3. Criyck ppeseporounort KHK ¢ ppesort 69 MM u
IPOPAOOTKA OCTATKOB LIEMEHTA B CKBAXKHUHE.

Bo Bpems npopabOTKH OBLII ONPEAEIEH HHTEPBAJI
LIEMEHTHOT'O MOCTA. ET0 /iI7inHA coOCTaBuia 8 M,
4TO CBUJETENBCTBOBAJIO O OCTATOYHO TOYHOM
PACIIONOXKEHNH LIEMEHTA MEX/Y ITAKEPAMU
CoilFLATE" 1 BBITIOJTHEHHOM paboTe GAPUTHOT'O
pPacTBOPA IO NPEAYIIPEKACHHUIO 3aTPA3HEHUA
JIOBUJIbHOM IIEHUKHN HHUKHETO ITAKePa.

4. JloBunpHbl€ padboThl IEpBOro CoilFLATE" u ero
MU3BJICYCHHE HA TIOBEPXHOCTb.

5. OCBOEHUE CKBAKHUHBI U IOATOTOBKA JIJI5I
IIPOBEAECHUS IOBTOPHBIX I'€O(PU3UIECKUX
HCCJIEIOBAHUH.

6. IIposeaenne I'OY, aHATIOTUIHOTO IEPBOHAYATBHOMY
HUCCIEJOBAHUIO, C LIE/IBIO OIIPEAECICHUS «<HOBOI'O»
pO@UIIs IPUTOKA U OLIEHKH YCIIEITHOCTHU
BBIIIOJIHEHHBIX BOJIOU30IAIMOHHBIX PA0OT.

PEKOMEHAOALUWW ONA CNEAYIOWNX PABOT
ITpumenenmne koMrnoHOBOK MI'PIT B Poccuu 1o

IUTAHAM, O3BYYEHHBIM HE(PTAHBIMU KOMITAHUSMU

1o koHna 2013 roga, JOCTUTHET 60JIee

500 CKBakKUWH, X HAJIO T101araTh, 4TO B 2014-M

3Ta [UQPA YBETUUUTCA KAK MUHUMYM BABOE. OTHAKO

IPU ITIOCTAHOBKE TAKOU TEXHOJIOTUH, KaKk MI'PIT,

H4 ITOTOK, HEOOXOANMO YETKO OCO3HABATD, YTO

;
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Pucynox 5 — Cxema 6000U30nauuu unmepeana
c npumenenuem THKT 20pu30onmanvHoOl CK6aicunvt
€ X60Ccmo8uKom oaa MIPIT

Figure 5 — Scematic view of CT operation of water producing
interval isolation in a horizontal well completed with
8-stage MSF system using two inflatable bridge plugs

technologies

cement through it (the volume of cement was
calculated based volume of crack open porosity).
Positive indication of correct volume selection
during the job became increase of treating
pressure while pumping last 0.5 m? of cement
slurry. After which CoilFLATE" plug was unset
and cement remaining in the wellbore was
circulate out of the well to minimize necessity
to mill it out afterwards. Retrieving of bridge
plug from the wellbore was followed by the well
shut in for 24 hours of waiting-on-cement time
(WOCO).

3. Milling operation was hold to remove remained
set cement from the wellbore with the use of
69 mm OD milling BHA. During that run width
of cement plug was determined to be 8 m that
confirmed correct placement of cement between
two CoilFLATE" packers and well barite-
weighted solution job done.

4. Fishing for the first CoilFLATE" bridge plug and
its retrieving to the surface.

5. Well kick-off and preparation for production
logging to confirm integrity of set cement plug in
6™ frac port.

6. Production logging tool run to compare new
flow profile with previous PLT data got before
water shut-in remedial operation.

RECOMMENDATIONS FOR
THE FOLLOWING WORKS

Application of MSF system in Russia according to
the plans, voiced by the oil companies before the
end of 2013 will reach more than 500 wells, and it
is believed that in 2014 this number will increase to
at least double. However, that technology provided
increase of production rates would potentially
reduce time to well became water flooded.

In order to avoid flooding problems such wells
design stage should include considering of the
crack growth height based on the actual hole
drilling and potential close position of WOC.

Closable frac ports would significantly reduce
cost of potential water shut-off operation of one or
more frac intervals.

RESULTS AND CONCLUSIONS

Results of second production logging performed
after water shut-off operation showed a complete
lack of inflow from the port number 6, eliminated
thermal anomaly revealed at the primary
production logging when comparing the two
diagrams of the PLT. Figure 6 shows data before
and after isolation (left — before; right - after) and
confirms the success of the operation. Figure 7 is
a diagram showing the distribution of liquid flow
into the well from eight frac ports before and after
remedial operation. Production rates of the well
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TEXHOJIOT'UH

JIAaHHAS TEXHOJIOTUS IO3BOJIET OTOUPATD 3ATACHI C
HauOOJIBIIEN HA CETOIHS BO3MOXHOU CKOPOCTBIO U,
O€3yCJIOBHO, IIPH 3TOM CKOPOCTb OOBOAHEHHUS TAKUX
CKBAXHUH OyJIET TAKKE BECbMa BBICOKOI.

Bo n3bexaHne BOSHUKHOBEHUS TPOOJIEMBI
OOBOJHEHUS NOAOOHBIX CKBAXKUH YK€ HA CTAJUN
CTPOUTENBCTBA IPU INIAHUPOBAHUHU PA3MEIIEHUS
My(PT 1 06beMOB I'PIT HEOOXOAMMO YUUTBIBATD BBICOTY
POCTa TPEUIUHBI C yYETOM (PAKTUUECKON IPOBOJKHA
CKBa)XKUHBI 1 6;1m30cTH BHK.

Komnionosku MI'PTI ¢ (pyHKIIUEN 3AKPBITHSA IOPTA
(M COXpaHEHHUE 3TOU (PYHKIIUH IOCIIE (PPEZEPOBAHUSA
My Tl nopTa I'PIT) MOT'YT 3HAYUTEIBHO CHU3UTD
3aTPaThl IPU JAJIbHEHIIIEH HEOOXOJUMOCTH B
U30JIALIUN OJTHOT'O MJIM HECKOJIBKUX UHTEPBAJIOB.

confirm successfulness of the operation by daily
reduction of water cut, that shows that the well
is now producing water cross flowed from water
flooded zone before remedial operation.

For the first time in Russia for "LUKOIL — Western
Siberia” successful water shut off operation of
flooded interval in a horizontal well completed
with MSF system was done. Obtained invaluable
experience in water shut-off process of MSF ports
using two inflatable bridge plugs employed on coiled
tubing (CT) in a horizontal well completed with
8-stage MSF with uneven inner diameter. In spite of
complexity of described method, it could bring back
into production a well completed with MSF system
and that has a high water cut in one of zone.
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Pucynox 6 - Juazpammor T'PH (creea — 00 U30AAUUU, CHPABA — ROCIE USOJAUUN)
Figure 6 — Diagrams of the PLT before and after isolation (left — before; right - after)
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PE3YJ1bTATbI 1 BbIBObI

Pesynbrarsl nposegeHus 'O nocie n3onaMOHHbIX
paboT NOKA34IU IIOJTHOE OTCYTCTBUE NPUTOKOB U3
ropra Ne 6, GblTd yCTPAaHEHA IPUYHHA TEPMOAHOMAJIU,
BbISABJICHHAs HA IepBUYHOU 'OU 11pu CpaBHEHUU IBYX
guarpamm TOU (pucyHOK 6), 10 U MOCJIC TPOBEACHMUS
U3O0JIALNHA (CJIEBA — 10, CIIPABA — ITIOCJIE) NOJTHOCTBIO
HOATBEPKIAETCA YCIIEMTHOCTD BBIITIOJTHEHHON
oriepanuu. Ha pucyHke 7 IpUBEIcHA JUuarpaMmma
pacnpeneneHns NPUTOKOB KUJIKOCTH B CKBAXKHUHY
13 BOCbMU IOPTOB I'PIT 10 1 11OC/I€ PEMOHTA.
3aITyCK CKBA’KUHBI B 9KCILTYATAIIHIO IT0 OKOHYAHHUH
PEMOHTA IO TBEPANII PE3YABTATHI PAOOTHI, HIPOILIEHT
OOBOJIHEHHOCTH CHUXKAETCS €KEHEBHO, CKBAXKUHA
NOCTENEHHO OTAAET BOJY, KOTOPOM HACBITUIIACH, ITOKA
NPOJOJIKAJICSA BHYTPEHHUI IIEPETOK U3 HHUKEJIEXKAIIETO
BOJJOHOCHOTO IIJTACTA.

Brepsble B Poccuu s «JIYKOWJT — 3anagHast
Cubupp» IPOBEJICHA YCIIEUIHASI BOJONU3OJISIINS
unHTtepsaa B 'C, 06BOJHUBIIECTOCS ITOCIIE IPOBEACHUS
MHOrocTaauiHoro I'PIL ITony4deH 6€CIiEHHbIH ONBIT
NPOBEIEHNA BOJOUIOJIAIINN CPETHETO MHTEPBAIA
C IIPUMEHEHNEM JBYX MOCTOBBIX HA/TYBAIOINUXCS
npo6ok Ha THKT B I'C, 3aKOHYEHHOU 8-CTaJUNHONU
KOMITOHOBKOM MI'PII ¢ nepeMeHHBIM BHY TPEHHNUM
JauaMeTpom. HecMoTps HA TO, 9TO AHHAA TEXHOJIOT U
HECET B CEOE 3HAYNTEIBHBIC PUCKH, OHA TEM HE MEHEE
IPEACTABIISIET COOOH JEUCTBEHHOE TEXHOJIOTUYECKOE
PEIEHNE U OTKPBIBAET BO3MOXHOCTD BO3BPAIEHUA
OOBOJIHEHHBIX CKBAKHH B KCILJIyaTAIIHIO B CJIy4ae
NPHUMEHEHM B KOMIIOHOBKAX HE3AKPBIBAEMBIX ITOPTOB
MI'PII.

BNNATOQAPHOCTIU

ABTOPBI 6marogapaT kommanuu OO0 JIYKOWIT —
3anagHaa Cubupb» u JdIlmoMoep:xe» 3a pa3pelcHue
Ony6JIMKOBATD JJAHHBIE MATEPUAJIBL [lepcOHaNIbHAA
O1arOAPHOCTD BBIPAXKAETCSA IPEACTABUTENAM
komranuu <JIYKOWJI — 3anagnas CUubupb»:
M.C. bongapenko, .M. IIpbIr'yHOBY 34 BKJIA[, B
OPraHU3AIUIO TEXHOJIOIHYECKOTO MPOLIECCA U AHAJIN3
3(pPEKTUBHOCTHU MPOBEACHHBIX ONIEPALINI, 4 TAKXKE
OPEACTABUTENAM KOMIAHUHU <« IImoMoeprxe»:
A. Amanrengplesy, P. nbsacosy, A. IOguny, A. CautoBy 3a
HEOLIEHUMBIN BKJIAJ] HA CTAUH BHEJJPEHHU S TEXHOJIOTUH
U BBIIIOJIHEHUS PAOOTHI.

CIIHCOK 0003HAYECHHI:

BHK — BOJOHE(PTAHONM KOHTAKT.

I'MIC — reo(pusnyeCKUe UCCIETOBAHNS CKBAXKUH.
T'HKT — ru6kass HACOCHO-KOMIIPECCOPHAS TPyOa.
I'PIT — ruipOpa3phIB IUIACTA.

I'C — rOpuU3OHTAIbHAS CKBAKUHA.

I'®U — reoprU3NIECKUE UCCIETOBAHUSL.

MI'PIT — MHOTOCTaAUUHBIA I'NAPOPA3PHIB I11ACTA.
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Figure 7 — Diagram showing the distribution of liguid
Sflow into the well from eight frac ports before an
after remedial operation
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List of symbols:

PL — production logging.

CT — coiled tubing.

HF — hydraulic fracturing,.

HW — horizontal well.

PLT — production logging tool.
MSF — multi stage fracturing.
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