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DDOPEKTUBHAA ANATHOCTUKA
CKBAXKWUH C LIEJIBIO ONMTUMW3SALINA
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EFFECTIVE WELL DIAGNOSTICS FOR
OPTIMIZATION OF FIELD DEVELOPMENT"
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BeegeHue

3aKaHYMBAHUE FTOPU3OHTAIBHBIX CKBAXKUH (I'C)
HELEMEHTHUPYEMBIMH XBOCTOBUKAMH C 3aKOJIOHHBIMU
U30IHUPYIONIUMU MAKEPAMH U KOHTPOJIEM IIPUTOKA
(PIIOMJIOB B CKBAXKUHY Yepe3 NopThl I'PT1
(TuIpOpPa3pbIBA MIJIACTA), UJIU XKE YepPe3 (PUIBTPHI, U
VKII (YyCTPOMCTBA KOHTPOJIA [IPUTOKA), 4 TAKIKE
MHOT'OCTBOJIBHBIE 3AKAHYUBAHUS (MYJIBTIIATEPATIN U
(pUmO60HBI) TPEGYET HOBBIX NOJXOA0B K TEXHOJIOTHUAM
BHYTPHCKBAXKMHHBIX HCCIIETOBAHUI.

CIOKHOCTHU IPOBENEHUA UCCIeJOBAHNI B ['C
MU POKO U NOAPOOHO OITUCAHBI B JIUTEPATYPE,
MIPUBEJIEM 3/IECh HECKOJIBKO (DAKTOPOB, TAKUX
K4K paCCIOEHHOCTD (QIIoU/I0B ((Pa3) IO CEUEHUIO
CKBAXXUHBI (IIPU 3TOM 3Ta PACCIOEHHOCTDb U
pacupeneneHue (a3 3aBUCIT OT U3MECHEHUS
HAKJIOHA CKBA’KHMHbI), HAJIMYUE 3ACTONHBIX 30H U
30H PELUPKYIIAINU (DIIIOUIOB. ICTIOIb30BAHUE
CTAHAAPTHBIX MeTOAOB [1I'M (IpOMBICIIOBO-
reo(PU3NIECKUX UCCIIEJOBAHNI) B TAKUX
YCJIOBUAX YACTO HE OTBEYAET IIOJIHOCTBIO Ha
MOCTABJIEHHBIE 32JJa4U, TOTOMY YTO IIPAMBIE
METO/BI, KaK, HAIIPUMEP, ITOJTHOPA3MEPHBIE
PacxXomOMEPBHI, PACHOIATAIOIINECS I10 LIEHTPY
CEYEHU A CKBAKUHBI, HE OTPAXKAIOT KOPPEKTHO
CKOPOCTH OT/IEJIBHBIX (DA3 IIPU PACCIIOEHHOM
MOTOKE, ¥, COOTBETCTBEHHO, IPABUJIBHBIH MOJCYET
JIEOHUTOB KaK/I0H (Pa3bl B CKBA)KMHHBIX YCJIOBUAX
HEBO3MOJKEH, [IO3TOMY IPU UHTEPIIPETAIIUN YACTO
MPUMEHSAETCA MOJETMPOBAHUE, B YACTHOCTH
TEPMOMOJETHUPOBAHHUE.

HccnepoBanus I'C crieninanbHO aJalITHPOBAHHBIMU
MOJI 3TU CJIOXKHBIE YCJIOBUSA KOMIIJIEKCAMU 1 I10
WHAWBU/IYAJIBHO PA3PA0OTAHHOM IPOrpaMmMe
UCCJIEJOBAHUN C yYETOM I'€0JIOTO-TEXHOJIOTUYECKUX
YCJIOBUI IOMOTI'AIOT B PEMEHUHN OGN PHBIX
3314 MOHUTOPHHI'A U YIIPABJIEHUA PA3PAOOTKH
MECTOPOXIEHHUA. BylyT NPHUBEEHBI TIPUMEDDI
HUCCIENOBAHUM, ITIO3BOJIMBIINE IPUHATD

Introduction

Completion of horizontal wells using non-cemented
liner with open-hole packers and control of fluid inflow
through fracturing ports, screen pipes or ICD (Inflow
Control Device), as well as multiple hole completions
(multi-laterals and fishbones), requires new approaches to
downhole logging technologies.

The difficulties of wellbore surveying in horizontal wells
are described in detail in other papers. These difficulties
include several factors such as the stratification of fluids
(phases) along the well cross-section (this stratification
and phase distribution depends on changes in the well
inclination), the presence of no-flow pockets and fluid
recirculation zones. In these conditions the application
of conventional logging methods often do not fully solve
the tasks set, because direct methods such as full-sized
flow meters installed in the center of the well cross section
do not correctly display the velocity of single phases in a
stratified flow. Thus, the correct calculation of flow rates
of each phase in well conditions is impossible. Therefore,
computer simulation, including thermal simulation, is
often used for interpreting,

Logging in horizontal wells under such difficult
geotechnical conditions is carried out using specially
adapted instruments and custom-designed logging
program. Logging operations solve a lot of challenges of
monitoring and managing field development. The paper
presents examples of logging operations that allowed to
make timely decisions on optimizing the operation of
either a single well or the whole reservoir within the field.

Preparation and integration of technologies
Preliminary well preparation is very important for
effective logging along the whole wellbore. It can be
carried out:
1) from a workover rig, that always provides the ability to
lift the tubing with an installed ESP (electric submersible
pump) and later run the ESP with Y-tool bypass system for

logging;

*3aIUIIEHO aBTOPCKUM ITPaBOM KoMmaHnuu Schlumberger/Schlumberger-Private.
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CBOCBPEMCHHBIC PCHICHWA 11O OIITUMUI3AITUN p2.6OTbI
KAaK OTJIEJIbHO B3I TOM CKBAXKUHBI, TAK U OO'BEKTA
Pa3paboTKU (IU1ACTA) B IPEACIAX MECTOPOXKICHUSL

MNopgrotoska 1 KOMMNeKcMposaHme
TeXHoNornm
15 mposefieHns 3(PPEKTUBHBIX UCCIIETOBAHNU

0 BceMy CTBONIY I'C OU€Hb BaskHA IPEABAPUTEIbHAS

MHOJATOTOBKA CKBAXKUHBL, KOTOPAsI MOXKET

OPOBOAUTBCS:

1) co cranka KPC (KalmuTaJIbHBIA PEMOHT CKBAXKUH),
B JIIOOOM CJTy4a€e OOECIEYNBAIOMIETO MObEM
HKT (HaCOCHO-KOMIIPECCOPHBIX TPYO) C
yCTaHOBJIEHHBIM DIH (371EKTPONPUBOAHBIM
LEHTPOOEKHBIM HACOCOM), A ITO3KE
obecneunBaroniero cnyck J1IH ¢ 6arnacHori
CHUCTEMBI Y-tOOl /IJ151 1POBEACHUS UCCIEJOBAHU
[r'Y;

2) cnomompio 'HKT (ru6kux HKT) ¢
HEOOXOAUMBIMH UHCTPYMEHTAMH 1O OYHCTKE;

3) CIOMOILIBIO CKBAKUHHBIX TPAKTOPOB C MOAYJIAMU
OYHCTKH (MATrHUTBL, IIJIAMOYJIOBUTEJIN).

I1pu 3TOM CaMa OYHUCTKA CTBOJIA CKBA’KUHBI

9aCTO NOJOXKHUTENBHBIM OOPA30M BIHSAET HA

IIPOU3BOAUTENBHOCTD CKBAKMHBL Ha pucynke 1

MPUBEJIEHO CONOCTABJIEHUE PA3HBIX BO3MOXKHOCTEN

O ITOATOTOBKE CKBAKMH K UCCIIEOBAHUSM.

OCHOBHBIE MOMEHTEI IPU MTOATOTOBKE K CAMUM

HUCCJIEJOBAHUAM BKJIIOUAIOT B CE65 HECKOJIBKO

(akTOpOoB: 1) cnoCOO6 BBI30BA IPUTOKA, 2)

JIOCTABKA IIPUOOPOB HA 32001 U 3) ONTHUMAJIBHBIN

xomruekc I1T'Y ayig pemenns noCTaBJIEHHBIX 33/1a4

10 ONPEJEIEHUIO TPOMUIIA IPUTOKA, BKIAJA

OTZENBHBIX MHTEPBAJIOB, MHTEPBAJIOB IIPOPLIBA

2) using CT (coil tubing) with the necessary thru-tubing

cleanout tools;

3) using well tractors with cleanout modules (magnets,

junk baskets);

Wellbore cleanout before logging often has a positive
effect on the well rate. Figure 1 shows a comparison of
different methods to prepare wells for logging.

Key points of the preparation to wellbore logging

include several factors such as 1) the method of inflow
stimulation; 2) tools delivery to the bottomhole; 3) the
optimal well logging toolset to determine the inflow
profile, the performance of each single interval, gas/water
breakthrough zones, the presence of behind-the-casing
flow, etc.

D

2)

3

The method of inflow stimulation. In wells with
artificial lift production a common method of inflow
stimulation is to use the ESP. When conducting well
logging, it is very important to provide conditions close
to technological ones in order to obtain more accurate
data. Such conditions can be created by the Y-tool
bypass system with a sufficient internal diameter that
provides free passage of the logging assembly to the
bottom 11a the well.

It was decided to run the tools using a well tractor
which allows to obtain real-time data and, if necessary,
quickly adapt the logging program.

Optimal well logging toolset. Complex downhole flow
states in horizontal wells and possibility of behind-the-
casing flows determined the need to use the assembly
with optimally distributed sensors for flow survey
(direct measurements of the flow rate of each phase
using 5 sensitive mini-flow meters distributed over

the wellbore cross section). The toolset also included

6 similarly spaced electrical and optical sensors for }

KPC/\Workover

«+»

MHKT — dpesepoBaHue u
wnamoynosuTtens /Coiled Tubing —
milling and junk basket

«+»
®peseposaHuie nog ¢ ®pesepoBaHuWe Mo HOMUHaN

TpakTop — nnatdopma ReSolve
(dpeseposaHme, UMY, marHuT)/ Well
tractor ReSolve (Milling, junk basket,
magnet)

«+»

<Dpe3eposaHV|e noj HOMUHan, 4To

HomuHan/Milling for the
nominal diameter

Xopolwuas noarotoska
ckBaxuHbl/Good wellbore
preparation

MwuHUMU3aLWS PUCKOB
npv MMPC Ha TpakTope/
Mitigation of risks during
wireline logging using
well tractor

«=-»
Bbicokui puck
aBapuHON CUTyaLmMm 1
Kn1Ha obopyaoBaHus
KPC/High risk of a contin-
gency and a lock-up of
workover equipment

nonyyaetcs Goicrpee/Milling for
the nominal diameter is performed
faster

Ecnu cnyckaTb LWnamoynosuTenb
U/Mnn MarHuT, 4Tobbl yonpath
MeTannyeckme YactuLipl, 7o
noparotoBka nyywe/The preparation
is better if a junk basket and/or a
magnet is used to remove metal
debris

Habntoganocs yBenuyervie aebuta
nocne ounctku/There was a flow
rate increase after cleanout

«K=»

He Bcerna IKHT goxoauT fo 3a6os/
CT does not always reach the bot-
tom of the well

Mpu dpe3se nog MeHbLINI ArameTp
yMeHblLaeT Bo3MoxHocTv anst PUP,
nostopHoro PM n TC/Milling with
a smaller-diameter mill makes it diffi-
cult to perform remedial cementing,
refrac and well logging

TaKe NoMOoraeT B lanbHeiLmnx
PUP /Milling for the nominal diam-
eter, which also helps with further
remedial cementing

Xopolwuas o4ncTka ctBona
CKBaXMHbI, NOCKONbKY MAET cbop
Bcero wnama/Good wellbore
cleanout as all the debris are col-
lected

Habntoganocb yeenuyerve aebuta
nocne ounctku/There was a flow
rate increase after cleanout

«=»

IMpw Gonbluom Hannuum
nponnaHTa nagaet 3pdeKTUBHOCTb
MOATOTOBKM CKBaXMHbI K
nccnepoBaHuam/

The efficiency of well preparation
decreases in case of a large amount
of proppant

OrpaHuyeHue no pasmepy Lwnama/
Rock cuttings size limit

Pucynox 1 - Conocmasenenue Pasnovtx 603MONICHOCMELL HO OUUCTKE CIME01A CKEANCUHBL
Figure 1 — Comparison of different metbods of wellbore cleanout
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BOJIbI WJTH I'a34, HAJIUYU S IEPETOKOB B 34KOJIOHHOM
OPOCTPAHCTBE U T. [I.

1) Crtoco6 BBI30BA MPUTOKA — B CKBAXKMHAX
MEXAHU3HUPOBAHHOI'O (DOH/IA PACTIPOCTPAHEHHBIM
CIIOCOOOM JIOOBIYHU SIBISIECTCS UCIIOIb30BAHUE
YCTAHOBKH 3JIEKTPONPUBOAHOTO LIEHTPOOEKHOTO
Hacoca (YO H). I1pu npoBeneHn N e UCCIENOBAHNI
[IT'M1 0ueHb BAXKHO OOECIEYNUTBD YCIOBH S, ONTU3KUE
K TEXHOJIOTUYECKUM, YTOOBI 60JIEE JOCTOBEPHO
PELIATh HOCTABICHHBIC 33/Ja4H, U TAKUE YCIIOBU S
MOKET CO37aTh CUCTEMA Y-tool ¢ 6armacHOM
CHUCTEMOMU, UMEIONIEH IOCTATOYHBIN BHYTPEHHHI
JUAMETP 151 IPOXOJA KAPOTAKHOM KOMIIOHOBKU Ha
320011.

2) JocTaBKky NpubOPOB Ha 326011 6BIIO PEHICHO
OCYHIECTBIISATh CKBA)KMHHBIM TPAKTOPOM, YTO
TO3BOJISIET IONYYATh JJAHHBIEC B PEAJIBHOM BPEMECHH
U [IPU HEOOXOAMMOCTH ONIEPATUBHO AJAIITUPOBATH
IPOIrPaMMy UCCIEAOBAHUMN.

3) OrrrumanbHbBIA KOMIuieKC [TT'H. Yenosus
HAJINYUS CJIOKHBIX CKBA)KMHHBIX PEXXUMOB TEUCHU S
B I'C, 2 TAaK)Xe BO3ZMOXHOCTD 3AKOJIOHHBIX IIEPETOKOB
OIIPEJEININ HEOOXOAUMOCTD UCTIOJIb30BAHU
KOMILJIEKCA C OIITUMAJIBHO-PACIIPE/ICTICHHBIMU
JATYUKAMH 10O PACXOJJOMETPUHU (IIPSIMBIE 3AMEPBI
JIE6HUTOB KaK/10H (Pa3bl IO 5 paACIIPEICICHHBIM
IO CEYECHUIO CKBA’KUHBI YYBCTBUTEIIbBHBIM MUHU-
PacxoioMepaMm) U C AHAJIOI'MYHO PACHIOJIOXKEHHBIMU

determination of the phase content of the oil, gas and
water (the FloScan® system (FSI)) and spectral noise
logging tool.

Jointly, under the coordination of Gazpromneft-

Noyabrskneftegazgeofizika, the necessary combination of

all these factors was determined, and Figure 2 shows the
schematic of different options of an effective toolset for

well conditions and the main pros and cons of each option.

The selected option to solve the tasks under expected
conditions is highlighted.

Results
Logging operations were carried out according to the

approved programs using special hardware at several wells
at the Novoportovskoye and Vostochno-Messoyakhskoye

fields of Gazprom Neft-Yamal and Messoyakhaneftegas.
The results of the operations and the analysis of the data
obtained from two of these wells are presented below
(other surveys will also be discussed in the paper).
Novy Port, well A. The main objective of the logging
operation was to determine the cause of the increased
gas flow rate and water-breakthrough intervals in an

understudied reservoir. The well was completed with filters

and open-hole packers. Comprehensive analysis showed

that there is no gas breakthrough — gas filtrates uniformly
through the reservoir, and water inflow is observed in the

bottom of the reservoir. At the same time, as expected, a

6 BTIEKTPUIECKUMU U O OIITHYECKUMHU TATINKAMH

Cnoco6 Bbi30Ba NPUTOKa

Well stimulation method

Cnocob aocraBku npuGopos
Tools conveying method

stratified flow was observed along the whole length of the
horizontal wellbore with all three phases (0il, gas, water).

MpuGopsbi F’NC
Logging tools

- 1. CKBaXUHHbIVN TpaKTop
1. Well tractor
(+) 3anucb B peanbHOM BpemeHu
(+) real time data recording
(-) anameTp 54 MM — HEOBXOAUM MUH | Ei; ﬂo?ozeé)r%aﬂ ellErlE
npoxoaHon anametp HKT v opyrnx snemeHTos i WEililElel @1
3aKaH4MBaHws () BbicokoBA3KYIE HehTI, KOra pacxoAoMepb! BPALLATbLCSA

(-) diameter 54 mm - requirement for a i He Gyayr
minimum drift diameter of the tubing and other ] (-) inability to work in high-viscous oil (flow meters do not

1. FSI - KomnnekcHbIn npubop ans

MHorocasHoro noroka

1. FSI - multifunctional tool for multi-
~ phase inflow

"1 1. Y-tool - Hacoc SUH c GannacHomn
1 cuctemon
1. Y-tool - ESP with bypass system

i @ (+) Havbornee cTabubHbBIN MPUTOK
i (+) the most stable inflow

(-) HeoBXOAMMbIN AnaMeTp BarnacHon cUcTembl
LN MPOXOXAEHWS NprbopoB

(-) required diameter of the bypass system

to provide free passing of the tools

completion components ' rotate)
e e e e e e e e e e e 4
- _ 2. CneKTpanbHbIA LULyMOMep 1
2. KomnpeccuposaHme ¢ HKT % Eﬂgjtﬁgﬁge‘xi&"; ::I:-It:?cB:rn\:i)g:?-hgpti e [ e 2. Spectral noise meter 1
_  2Lifting with tubing cable - (+) oLieHKa repMeTHHOCTM NaKepos, I
1

3aKOJOHHbIX MEPETOKOB ¥ PaboThbl TPELLMH
(+) — ability to identify leakages in packers and1
casing and evaluate fractures performance 1

(-) Ka4ecTBEHHbIM, He KONMMYECTBEHHbIA MHAMKATOP NpuTOoKa |
(-) inflow indication is qualitative rather than quantitative 1

+) AOCTYNHOCTb
+) availability

(
HECTaBWIbHBIN NMPUTOK (
nonstable inflow (

(+) 3anuck B peasnbHOM BpemeHn

(
( +) real time data recording e
8 ) He Bceraa JOoCTynHO

) not always available

3. THKT Ge3 kabens ¢
3anucbio B aBBTOHOMHOM
pexvume

3. Coiled tubing with au-
tonomous data recording
without cable

(+) npocrota paborb,

LLOCTYMHOCTb

(+) simplicity, availability
(-) HET KOHTPONS Ka4YecTBa AaHHbIX B NpoLecce
3aMm1cK 1 OrpaHNYeHHOCTb MO BPeMeHW 3anmcu

3. PacnpepeneHHble TepMmoaHemMomeTpbl (TA)
3. Distributed hot-wire velometers

(+) oueHka nebuta 1 das B ManogeduTHbIX
CKBaXWMHaX 1 B BbICOKOBA3KOM HedTn

(+) measurement of rate and phase rates in
low-rate wells and in wells with high-viscous oil

(-) pacyeTHas oueHKa CKOpOCTI MOTOKa
(-) calculated flow velocity

3. KomnpeccnposaHue ¢ THKT
3. Lifting with tubing

(+) pocraska 8 HHC n I'C

(+) availability to lower tools in
deviated and horizontal wells

(-) HecTabunbHbIN NPUTOK
(-) nonstable inflow

4. CBabuposaHue 4. CtaHaapTHbIN Komnnekc MM

4. Swabbing (-) inability to control data quality during 4. Standard logging tools
(+) nocrynHocTs recording and limited recording time (+) nocTynHocTs

| | (+) availability (+) availability
)

orpaHuyeHve Bo BpemMeHu
3anmcn
(-) limited recording time
(-) 3aTyxatoLLnin 4edbuT, B OCHOBHOM

BepTMKasbHble Hernybokme ckBaxuHbl/(-) de-
creasing rate — mostly in vertical shallow wells

(-) cnoxHocTb M3MepeHus HasoBbix AOUTOB B
TOPU30HTANbHbIX CKBAXKMHAX

(-) difficult process of phase rates measurement in horizontal
wells

(-) 3aBMCMMOCTb OT reoMeTpUn
(-) dependence on well trajectory

Pucynox 2 — Kapma 86100pa 3 HeKkmuerHozo KOMnaeKca 01,1 CKGANCUHHBLX YCI08ULL
Figure 2 — Selection of the effective toolset for well conditions
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0 ONPEJEICHUIO (DA30BOT'O COIEPKAHUS HEPTH,
raza u Bojsl (cucrema FloScan® (FSI)), a Taxoxe
KOMIIJIEKCHPOBAHUE METOJOM CIIEKTPAJIBHON
IIYMOMETPHU.

KoJuternanabHO, 1Py KOOPAVHHUPYIOWIEN POIN
OO0 T aznpomHe(PTb-HOAOPBCKHEDTErA3reO(PU3NKA»,
OBLIO ONPEJEIEHO HEOOXOJUMOE KOMIIEKCUPOBAHHE
BCEX TUX (PAKTOPOB, U HA PUC. 2 TTOKA33aHA KAPTa
BbI6OPA 3(PHEKTUBHOTO KOMIIJIEKCA JIJIS1 CKBAXKUHHBIX
YCJIOBUH U OCHOBHBIE ITIJIIOCHI U MUHYCBI KAKJJOU
OIIIIMHU BBIJIEJIEH BBIOOP JJI O2KUIAEMBIX YCJIIOBHH B
PaMKax HAIIUX PEIMIAEMBIX 33/1a4.

Pe3synbTathl

HiccnefoBaHus IO COIMTACOBAHHBIM IIPOrPAMMAM
U C IPUMEHEHUEM OIIPEJICIEHHOTO AIIAPATHOIO
KOMILJIIEKCA OBUIN IPOBEJEHBI B HECKOIBKNX
CKBaKMHaX Ha HOBOIMOPTOBCKOM M BOCTOYHO-
MeCCOAXCKOM MECTOPOXICHUAX KoMITaHU OO0
«asnpoMHedTh — AMai» u AO «MeccoaxaHnedTeras».
Pe3ynbTaTsl NCCIETOBAHUI U AaHAJIN3A MTOJIYYCHHBIX
JAHHBIX 10 IBYM M3 3TUX CKBAXXUH MIPEACTABIICHEI
HIKE (B JOKJIAJIE OYAYT PACCMOTPEHBI U IPyTHE
UCCJIENOBAHUA).

HoBbIi¥ IOPT, CKkBakuHA A. OCHOBHOU 33/1a4€
UCCJIEJOBAHUN OBLIO ONPEAETUTD IPUUUHY
YBEJIMUYEHUA I€ONTA I'a3a U MTHTEPBAJIBI IOCTYIIJIEHUA
BOJIbI B MAJIOU3YYEHHOM OO'BEKTE PA3PAOOTKU.
34aKaHYMBAHUE CKBA’KUHBI C (PUIIBTPAMU U
34KOJIOHHBIMH NAKEPAMU. [0 KOMILIEKCHOMY
AHAJIM3Y ONIPEJIEJIEHO, YTO I'a3 HE IIPOPBIBHOM, 4
PaBHOMEPHO NOAXOAUT MO ILIACTY, A IOCTYILIIEHUE
BOZIbI HAOIIOIAETCS B IOAOMIBEHHOM YacTu. [TIpu
3TOM, KaK 1 OKHJJAJIOCh, HAOTIOJAETCA PACCIOEHHBIH
MNOTOK IO Bcet JyinHe I'C ¢ IpUCyTCTBUEM BCEX
Tpex (pa3 (HePTh, ra3, BOAA), A TAKKE UMEET MECTO
3aKOJIOHHOE JIBUJKEHHUE I'a32 32 (PUIIBTPOM C BBIXOZIOM
B KPOBEJIBHOM YACTH, HA YTO YKA3bIBAET YBEJTUYEHHNE
BPAIIEHUSA PACXOJOMEPOB B UHTEPBAJIAX INTyXUX
TPy, KAK MOKA34HO HA PUC. 3 PO30OBBIM LIBETOM B
BEPXHEN YACTH U MEXKAY MHTEPBATIAMH (DHIIBTPOB.
DTO, B YaCTHOCTH, YKA3bIBAET HA FTEPMETUYHOCTD
34KOJIOHHBIX [TAKEPOB.

PesynpraThl MCCIIEA0BAHNN TO3BOIWIIN IIPUHATD
HEOOXOAVIMBIE PEMIEHHS IO OIITHUMU3AIUU PAOOTHI
3TOT'0 MAJIOU3YYEHHOI'O OO'bEKTA PA3PAOOTKHU.

Jajee 6bLJ1 IPOBEAEH KOMIIJIEKCHBIN AaHAINU3
PE3YIBTATOB C IPUBJICYEHUEM JAHHBIX
UCCJIEJOBAHUN B OTKPBITOM ITUJIOTHOM CTBOJIE,
Bro4as gaHHble [JIK-OITK 1 BEpTUKAIBHOIO
TUAPONPOCTYIINBAHUA. [IpU TECTUPOBAHUHN U
oT60pE NNPO6 B KPOBEIBHON YaCTH OB IIOJIYUYEH
CMEIIAHHBINA IPUTOK I'a3a 1 HePTU. [IpoBesecHHOE
BEPTUKAJIBHOE I'UJIPONPOCTYIIUBAHUE IIOKA34JI0
AHU3O0TPOIIUIO BEPTUKAJIBHON IPOHUIIAEMOCTH KB,
C 60J1€€ BBICOKMMHU 3HaUeHUAMH KB B parione
I'HK 110 cpaBHEHUIO C ITIOKA3aAHUAMU B palfioHe
BHK. DTO B CBOIO O4€pEAb OOBICHSET BBIBO/BI ITO
pesyabraram I[1I'M o maTepasbHOM NOATATUBAHUHN
10 T1aCcTy. Ha 3TOM MpuMepe CTOUT OTMETUTBD, UTO
pesyabprarel I'YMC u I'7TK-OITK B MHJIOTHOM CTBOJIE
MOFyT IIOMOYb HpI/I HJIQHI/IpOBaHI/II/I TpaCKTOpI/II/I

Behind-the-filter gas filtration was also observed, the gas
drained from the reservoir top, which was indicated by
the increase of flow meter rotation in intervals of blind
pipes, as shown in Figure 3 in pink in the upper part and
between the filter intervals. This proved the tightness of
the open-hole packers.

The results of the logging operation made it possible
to make the necessary decisions to optimize the
development of this understudied reservoir.

A comprehensive analysis of the results was then
carried out using data from the logging operation in
the pilot open-hole wellbore, including data form
reservoir characterization and formation testing tool
and vertical interference testing. Testing and sampling
from the reservoir top provided a mixed flow of gas and
oil. Vertical interference testing showed anisotropy of
vertical permeability Kv, with higher Kv values in the
gas-oil contact zone as compared to those in the water-oil
contact zone. This, in turn, explains the conclusions from
the logging results about lateral movement across the
reservoir. It should be noted that this case proves that the
results of logging and formation testing in a pilot well can
help in planning the trajectory of the horizontal wellbore,
aswell as in choosing the optimal well production mode.
Data from formation testing and vertical interference
testing are shown in Fig. 4.

Vostochnaya Messoyakha, well B. The main
objective of the logging operation was to determine the
cause of the significant increase in water flow rate. The
well was completed with filters and borehole packers.
The logging data with spectral noise data are shown in
Fig. 5 and 6 — a stratified flow was observed as expected.
According to the logging results it is determined that high
water-cut is caused by massive waterflooding through
highly conductive channels in the shoe interval in the
upper part of filter 1. The results of the survey made it
possible to make the necessary decisions on the following
operations.

Conclusion

Competently selected set of tools for reservoir-oriented
logging operations helps to solve a wide range of tasks for
monitoring and management of field development, for
timely decision-making on optimization of single well
operation as well as for hydrodynamic model adaptation.

Pucynox 3 — Ckeadxncuna A — oannwie IITH
Figure 3 — Well A — Logging data
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TEXHOJIOI'MU

IIPOBOJKU 'OPU3OHTAIIBHOI'O CTBOJIA, 4 TAKIKE JIJIA
BBIOOPA OIITUMAJIBHOT'O PEKUMA SKCILIYATALIUU
cKBaXUHBL JlanHble [JIK-OITK 1 BEpTUKAIBHOTIO
T'UPOIPOCIYIINBAHUA IIPUBEICHBI HA PUC. 4.
BocrouHas Meccosaxa, CKBaKHHa B.
OCHOBHO¥ 32/1aY€H UCCIAECTOBAHUM OBIIO
OIIpEJEJIEHHE IIPUYUHBI CYLIECTBEHHOI'O
YBEJIHNYEHUA 1€OMTA BOABL 3AKAHUYUBAHUE
CKBA>KUHBI BBIIOJTHEHO (DUIBTPAMU U
3aKOJIOHHBIMH ITakepamu. JJannsie [1I'1Y
COBMECTHO C JAHHBIMHU CIIEKTPAIbHON
[IIYMOMETPUH IIPUBEACHBI HA PUC. 5 U 6:
OKMJJAEMO HAOIIOAAETCS PACCIOEHHBIN MOTOK,
IO PE3YJIBTATAM UCCIECIOBAHUN ONIPENEICHO, YTO
BBICOKAs1 OOBOJTHEHHOCTB OOYCJIOBJIEHA JIABUHHBIM
OOGBOAHEHUEM MO BLICOKOIIPOBOZAIINM KAHAIAM
B IISITOYHOW Y4CTU B BEPXHEN 4acTH (PrIbTpa 1.
Pesynbrarsl UCC/IEOBAHNN HO3BOJIMIIM [IPUHATD
Heo6xOoAUMBIE pereHus mo I'TM.

3aKkno4yeHmne

I'paMOTHO NOAOOPAHHBIN KOMIIJICKC JIJIST
T POMBICIIOBO-T€O(PUZNYECKUX TIACTO-
OPUEHTUPOBAHHBIX UCCJIEJOBAHUI IIOMOTAET
pEenaTh OOIMIMPHBIN KPYT 33/1a4 MOHUTOPHUHIA
U YIPABJIEHHUS PA3PA0OOTKH MECTOPOK/ICHUS,
JULSI IPUHSITHSI CBOEBPEMEHHBIX PEIICHUH
O ONTHUMU3AIUU PAOOTHI KAK OTACIBHO
B3STOM CKBAKUHBI, TAK U 17T AT TAITUH
TUIPOSUHAMUYECKON MOJIENN.

IIpeanoYTUTEIBHBIMU CIIOCOOAMU IOCTABKH
puOOPOB HA 32601 ABISIOTCS CKBAXKUHHBII
TpakTop unu 'HKT ¢ 3amacoBaHHBIM Ka6€emeM,
KOTOPBIE ITO3BOJIAIOT IPOBOJNUTD 3AIIUCH B
PEAIbHOM BPEMEHHU U IPUHUMATH ONICPATHUBHBIC
PELICHUS [T0 OITUMHU3AUN IPOTrPAMMBI
UCCJIEAOBAHUI JIJISI HOYYEHUS ITOJTHOTO HA00pa
JIAHHBIX JIJ11 THTEPIIPETAIIHH.

OJHUM U3 BAXKHEHUIIIUX ACTIEKTOB SIBJISICTCS
NPEIBAPUTENBHAA IOATIOTOBKA CKBAXKHUHBI K
HCCJEIOBAHUSAM, YTO HE TOJIBKO ITO3BOJISAET
NPOBECTHU UCCIENOBAHMNA 110 BCew junHe ['C, Ho
U 94CTO NOJIOKUTEIBHBIM OOPA30M BIIMSIET HA
IPOU3BOAUTEIBHOCTD CKBAKUHBI.

JINTEPATYPA/REFERENCES

1. . CeMukuH, M. PakuTuH, OO0 «JTYKOWIT-
HwxHeBomkckHedTbY», I. ManaHus, J1. Konombliues,
«LLintomGep>ke». OueHka npoduns 1 coctaBa NPUTOKA B
rOpU30HTasNbHBIX CKBaXXWMHAX NPU APEHNPOBaHNUN HeTAHOM
OTOPOYKM C MacCMBHOM rasoBow warkon. SPE 162065.
Poccuinckas HedTerasosas TexHUYeckas KoHbepeHums,
MockBa, 16-18 okTs6ps 2012-ro.

2. [1.3. duT3, «dkcoHMobun Ancrpum Pucepy KomnaHu», SHpxen
yamaH-Tapcusi, «9kcoHMobun SkcnnoperiuH KomnaHmy,
Pam CaHpep, MaTT BunnuHrxamm Butanum CMoneHckun,
«LUntoMbepyke». Paclumpssi BO3MOXHOCTW KCryaTaLyOHHOTO
KapoTaxa B ropu3oHTasbHbIX CKBaXKMHaX GobLLION
NPOTSXEHHOCTU Ha MecTopoXxaeHnn Yaneo, CaxanuH, Poccust
— HoBbI nogxop k nogaye MHCTPYMEHTa U NPObUIMPOBaHMIO
notoka. SPE 103589. Poccuiickas HedTerazoBas TexHMYeckas
KoHepeHUums, MockBa, 3-6 okTabps 2006-ro.

3. Taitel, Y. and Dukler, A.E. “A Model for Predicting Flow regime
Transitions in Horizontal and Near Horizontal Gas-Liquid Flow",
AlCheJ.-Vol. 22. - No. 1. - P. 47-55.

30 Ne 3 (077) Centsiops/September 2021

LEl ¥ o
]n.

-
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8epmuKaIbHOZ0 2UOPONPOCAYMUBAHUA

Figure 4 — Well A — Data from formation testing and
vertical interference testing
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Pucynox 5 — Ckeasxcuna B — oannsie IITH
Figure 5 — Well B - logging data
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Pucynox 6 — Ckeaxcuna B — oannwsie IIN'H co
cnexmpansroi uymomempueti
Figure 6 — Well B - logging data with spectral noise
logging

Preferred methods of tool delivery to the bottomhole are a
downhole tractor or coiled tubing with a cable that allows for
real-time recording and operational decisions to optimize
the logging program to obtain a complete data set for
interpretation.

One of the most important aspects is the preliminary
preparation of the well for the survey, which not only
allows the survey to be carried out along the entire length
of the wellbore, but often has a positive impact on the
productivity of the well. @



