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Lmumpuii Jleonuoosur Tpemvaxos, 8biCmynueunii C O0OHOUMEHHbIM OOKAA00M Ha 15-1i MencoyHapoOHOLi
HAYUHO-NPAKmu4ecKoll Kongeperuuu <Konmrooburzosoie mexronozuu, I PI1, 6HymMPUCKEaiCuHHbLe
pabomovL», 0ol BPUSHAH OOHUM U3 TIPEX JYHULUX OOKAAOHUKOE KOHPEPEeHYUIL.

D. Tretyakouv, who made a report at the 15" International Scientific and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference, was recognized one of the best three reporters of the conference.

TexHONIOrusa CO3JaHUs CETU TTTyOOKOIIPOHHKA-
IONMX KAHAJIOB (PUIBTPAIIUH OCHOBAHA HA
(POPMHUPOBAHNH HA JEUCTBYIOINX CKBAXKUHAX
B MHTEPBAJIE IPOJYKTUBHOI'O KOJUIEKTOPA
CHCTEMBI PAIUATBHBIX [NTYOOKONPOHUKAIOMINX
KAaHAJIOB (PUIBTPALIUHU JIJIS1 yBETUYEHHU S IJIOMIA U
(PHUIIBTPALIMU TIACTOBBIX (DJIIOHUIOB K CTBOJTY
CKBAKMHBL

TeXHOJIOTHS ABJISIETCS AJIBTEPHATUBOU Oy PEHUIO
OOKOBBIX CTBOJIOB CO CBEPXKOPOTKUMU PAJUYCAMU
34pE3KH M HAIIPABJICHA Ha:

* YIYYIIEHUE THAPOIMHAMHUYECKON CBI3U

CKBA’KUHBI C IPOJIYKTUBHBIM IIACTOM;

* YBEJIMUCHUE IPUBEJCHHOTO PAJIUYCA CKBAXKUHBL,
* IIOJIYYCHHE CBSI3U CTBOJIA CKBA’KUHBI C

YAAJICHHBIMH 30HAMU IJIACTA.

[TnonepoM 1 eIMHCTBEHHOM KOMITAHUEI HA
CETONHANIHUWH JIEHD, BAAICIONIEN ITPABAMM HA
HOAOOHYIO TEXHOJIOTHIO, IBISIETCSA KOMIaHu Radial
Drilling Services (CILIA). Pe3y1bTaTbl HPUMEHEHUSA
TEXHOJIOTUU PAJJUATIBHOI'O BCKPBITHS I1JIACTA B MUPE
(B'TOM 4HCJI€ ¥ HA TEPPUTOPUHN PD) ITIOKA3BIBAIU
CPEAHEE YBEINYEHUE IEONTA CKBAKUH B 2 pa3a IpU
YCHEUIHOCTHU PaboT 75%.

B 2008 rony PYII «IIpon3BOACTBEHHOE
oobeguHenue «benopycHeTh» 3AKII0UNIIO
JIOTOBOP € KoMnaHuer RDS Ha BeImoHEHUE paboT
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The technology for creating a network of deep bed
penetration filtration channels is based on setting
up a system of radial deep bed penetration filtration
channels in the existing wells in the production
interval to increase the area of filtration of formation
fluids to the well bore.

The technology is an alternative to sidetracking with
ultra-short kick-off radius and is aimed at:

» improving the hydrodynamic connectivity between
the well and the producing reservoir;

* increasing the reduced well radius;

* ensuring the connectivity between the well bore
and the remote zones of the formation.

Radial Drilling Services (US) is a pioneer and
the only company today to have the license to this
technology. The outcome of the usage of the radial
drilling technique around the world (including Russia)
showed, on average, two-fold production increase at
75% success rate.

In 2008 Production Association Belorusneft
contracted RDS for works on 5 wells in Belarusian
oilfields. The outcome of the completed works turned
out to be controversial. On the one hand, the works
confirmed the possibility of obtaining an elongated
filtration channel in the reservoir without recorded
improvement in the performance of the wells.

The main reason for low cost efficiency was the



HA 5 CKBA)KUHAX HAd MECTOPOXAEHUAX bemapycu.
Pe3ynbraThl IPOBEJEHHBIX PA6OT NOTYYUIHUCH
HEOJHO3HAYHBIMU. C OJJHOI CTOPOHBI, IIPOBEJEHHBIE
PabOTHI TOATBEPIUIN BO3ZMOXKHOCTD IOJIYYEHUS B
KOJIZIEKTOPE NPOTSXKEHHOT'O KaHAIa (PUIBTPALIUH,
PU 3TOM YJIYUIIEHUS B JUHAMHUKE PAOOTHI CKBAXKUH
32(PUKCUPOBAHO HE OBLIO.

OCHOBHOY IPUYNHON HU3KON 9KOHOMHUYECKOU
3PHEKTUBHOCTHU CTAJIO OTPAHUYCHHUE 1O
MaKCHUMaJIbHOU I1y6mrHeE (10 2000 M) U rpymie
MPOYHOCTH MATEPHUAIA IKCILTYaTAIIHOHHOM
KOJIOHHBI (I'pyIIId IPOYHOCTH /) B KOTOPBIX
BO3MOKHO IPOBEZICHUE PAOOT.

HenoCcTaTKu NpUMEHEHU S CBEPIIAIEA
KOMITOHOBKH, CITYCKA4€MO Ha THOKOM Tpy6eE:

e MomHoCTb npuMeHseMoro B3/l orpanudyeHa

IIPONYCKHOU CIOCOOHOCTBIO THOKOH TPYOHL.

OTCyTCTBHE (PUKCAITUH TOTOXKEHU S THCTPYMEHTA

IIPU CBEPJIEHUH OTBEPCTHA.

* HEKOHTPONMMPYEMBIH ITIPOLECC CBEPIEHUS
OTBEPCTUS B OOCAJTHOU KOJIOHHE.

* HeCkOJBKO (2 1 60J1€€) CITYCKO-TIO/bEMHBIX
onepanui ru6KOU TPYOHI I HOTYYEHUS OJJHOTO
(PUIIBTPAITMOHHOIO KaHAJIA.

e OTCyTCTBUE CPEACTB KOHTPOJIA 32 3TANIAMU
BBITIOJIHECHUS PaboT.

AHAJIN3 IOTYYEHHBIX PE3YIBTATOB IOKA34JI, YTO
peanu3anug ruIpOMOHUTOPHOTO PA3MbIBA ITOPOJIBI
B YCJIOBUAX MECTOPOXAEHUN Pb HEBO3MOXHA
06€3 KOPEHHOT'O U3MEHEHU A TEXHOJIOTUU U
OOOPYAOBAHUS JJ151 €€ OOECIICYECHUS.

JJ1 yCnenmHou peann3anuy TEXHOJIOT NN
T'UJJPOMOHHUTOPHOI'O Pa3MbIBa ObLI PA3pab0TaH
KOMILJIEKC O60PYNOBAHM A, KOTOPBIN ITIO3BOJIAET
CO3/1aBATh NPOTAKEHHBIE KAHAJIBI (DUJIBTPALIUHA
B CKBAXXKMHAX C AKCIUIYATALITMOHHON KOJIOHHOM
U3 CTAJIU I'PyIHIIbl IPOYHOCTU P110 1 fuaMeTpom
139,7 MM, Ha ri1y6uHax 0 4000 M. Kpome Toro,
06A3aTEBHBIM ABJIAIACh BO3MOXHOCTD YIIPABJICHUA
MPOLIECCOM CBEPJIEHHUA KCILTYyATAIIMOHHON
KOJIOHHBI Y IIOJTyYEHHE MHCTPYMEHTAIBHOI'O
MOATBEPXKACHUA (PAKTA IIOTYYEHHUSA OTBEPCTUN B
IKCILJIYATAIITMOHHOM KOJIOHHE.

CxeMa paboThl KOMIIEKCA OOOPYIOBAHUS JJIs1
CO3/IaHUA CETU INTyOOKOIIPOHUKAIOIINX KAHAJIOB
(PUIBTPALINY CIIELYIONAS:

* B CKkBaXMHY HA KOJIOHHE CBUHYHBAEMBIX TPYO
HA4 32JJAHHYIO [TTyOHUHY CITYCKACTCS CBEPJIAILAS
KOMIIOHOBKA U (DUKCHUPYETCS C IIOMOIIBIO
JABYCTOPOHHETO MEXAHUYECKOI'O SIKOPS.

* BpInmonmHA0TCA re0(rU3nYecKre padboThl IO

OITPCACJICHUIO A3MMYTAJIbHOI'O ITOJIOKCHU A CBCPJIA.

- IIpou3BOAUTCS IOBOPOT CBEPJIA B 33/IaHHOE
A3UMYTAJILHOE HAIIPABJICHHE JIJIsI CBEPIICHUS
[IEPBOI'O OTBEPCTHSL.

* BBINIOTHSIETCSI CBEPJICHUE IIEPBOI'O OTBEPCTHS B
SKCILIYATAITMOHHOI KOJIOHHE C PEIUCTPALIUCH
MIAPAMETPOB CBEPIICHUS (OTOOPAKAIOTCS HA

catiie B BUjie rpadpuka). 2

limitation of the maximum depth (up to 2000 m) and

of the grade of the material of the production string

(grade D) at which it is possible to perform the works.
The disadvantages of using a drilling assembly

lowered into the hole using coiled tubing are as

follows:

* The capacity of the bottom-hole motor is restricted
by the flow capacity of the coiled tubing.

* The position of the tool is not fixed when drilling a
hole.

* Drilling of a hole in the casing string is
uncontrollable.

* Several (two or more) CT round-trip operations are
needed to obtain one filtration channel.

» There are no means of monitoring the work stages.
The analysis of the results showed that water jet

washing-out of the formation in Belarusian oilfields is

impossible without radically changing the technology
and the equipment required to implement it.

To successfully implement the technology of water
jet washing-out an equipment system was developed
which allows creating elongated filtration channels
in the wells with production strings from grade P110
and 139.7-mm diameter steel at the depth of 4000 m.
Additionally, it was obligatory to be able to control the
drilling of the production string and to receive the
instrumental confirmation of the hole formation in
the production string.

Below is given the procedure for the operation of
the equipment system to create deed bed penetration
filtration channels:

- A drilling assembly is lowered into the hole using
a string of roll tubes to a given depth and fastened
with a two-sided mechanical anchor;

- Logging is performed to determine the azimuth
position of the drill;

- The drill is turned to the specified azimuthal
direction to make the first hole;

- The first hole is drilled in the production string with
the recording of the drilling parameters (shown in
the slide in the form of a diagram);

-+ The drill is moved to the starting position;

- Itis turned to a specie angle and further holes are
drilled;

After the required number of holes is achieved, the
backup pad is aligned with the first drilled hole;

- A high-pressure hose with a jet nozzle is lowered
into the string of tubes using coiled tubing; the
nozzle goes into the hole drilled in the wall of the
casing string.

The pump delivers the process fluid from the

well head to the jet nozzle and a filtration channel

is formed (the direction of the washing-out is

uncontrollable);

- The nozzle is taken is out of the newly created
channel to the pad,

- The pad is turned to the next drilled hole;

- Further channels are washed out.

If necessary, after the creation of the system of >
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* BolnonHsaeTcs OTBOA CBEPIIA B UCXOLHOE
IIOJIOXKEHHUE.

+ IIpousBoaXTCA NIOBOPOT HA 3aJAHHBIA YI'OJI1 U
CBEPJICHUE ITOCIEAYIOINX OTBEPCTUI.

- ITocne cBepieHUss HEOOXOAMMOI'O KOJTMYECTBA
OTBEPCTUM IIPOU3BOAUTCS COBMEILICHUE
OTKJIOHSIIOUIETO OANMAKA C IEPBBIM
IIPOCBEPIEHHBIM OTBEPCTUEM.

* B konnonny HKT criyckaeTcst 3aKpenIeHHBIN
Ha 'HKT pykaB BBICOKOT'O JJABJIEHHUS C
I'UJPOMOHHUTOPHON HACAJKOU, KOTOPAs BXOAUT B
OTBEPCTHUE, TPOCBEPIIEHHOE B CTEHKE OOCAHON
KOJIOHHBL.

+ HacocoM C yCTbsA CKBA’KUHBI K T'HAPOMOHUTOPHOM
HACAJIKE TIOAAETCA TIOJ| JABJIEHUEM Pabodas
JKHUJIKOCTb ¥ IPOU3BOAUTCS (POPMUPOBAHUE
KaHaJIA (PUIBTPALUHN (HAIPABICHUE PA3MbIBA
HEPETYIHNPYEMOE).

+ Hacazgxa BBIBOOAUTCA U3 CO34AHHOIO KAHAJIA B
OamMax.

+ [IpOM3BOANTCA NOBOPOT OAMMAKA K CJIEAVIOMEMY
IIPOCBEPIEHHOMY OTBEPCTHUIO.

* BoInosnHaeTcs pa3MbIB ITOCIEAYIOMNX KAHAJIOB.

- IIpr HEO6XOAUMOCTH NTOCJIE (POPMUPOBAHUA
CUCTEMBI TPOTAKEHHBIX KAHAJIOB (DUIBTPALIHN B
OJHOU NJIOCKOCTHU BCs KOMITIOHOBKA C KOJIOHHOM
HKT 1 sKOpeM NepeMENAETCA BHYTPH OOCATHON
KOJIOHHBI B IIP€ZIe/IaX IPOAYKTUBHOIO IUIACTA 1
YCTAHABJIMBACTCS HA IPYTION 3a/1aHHOM ITTyOuHE
JUIL POPMHPOBAHHA BTOPOT'O YPOBHSA CETHU
KaHAJIOB (PUJIBTPALIUU.

CBepJiieHNnE OTBEPCTUN B IKCILTYATAIIMOHHOM
KOJIOHHE, 4 TAKXKE IOBOPOT U IEPEMENIEHUE
KOMIIOHOBKH YVIIPABJIAETCA ONIEPATOPOM C
YCTbsl CKBA’KMHBL. CBA3b C BHYTPUCKBAXKUHHOM
KOMIIOHOBKOI OCYIIECTBJIAETCA ITOCPEACTBOM
reo(PU3UYECKOro Ka0eIsl, CIIyCKAEMOT'O CHAPY KU
KOJIOHHBI CBUHYHUBAEMBIX TPYO.

bnok ynnpasienus BHY TPUCKBAKMHHONU
KOMIIOHOBKH ITIO3BOJISAET PETUCTPUPOBATH B PEKUME
peaanoro BPEMEHH U 3AIUCHIBATD HA JKECTKUI TUCK:

* TEMIIEPATYPY B 30HE 6JIOKA AJIEKTPOHUKH;

* BEJIMYHHY BBIJIBUKEHUS CBEPIIA;

* TOK NNOTPEOIEHUA IBUTATENIEN IIPUBOAA CBEPJIA,

IEPEMENIEHUA CBEPIIA, IOBOPOTA KOMIIOHOBKH.

VIpaBaaTh € pabodero MeCTa OIepaTopa:

IIOJBOJIOM /OTBO/IOM CBEPIIA;

* JIOIYCTUMOM HATrPy3KOM HA CBEPJIO;

* HANPABJIECHUEM CBEPJIEHUS;

* BKJIIOYCHUEM/BBIKJIIOUCHUEM JIBUT'ATEIICH
IIPUBO/IA CBEPJIA, IEPEMEIIEHU S CBEPJIA, IOBOPOTA
KOMIIOHOBKH.

Pa3zpaboTaHHBIN KOMIUIEKC JJIS1 CO34AHUS CETH
IJIYOOKOIIPOHUKAIOMUX KAHAJIOB PUIBTPALIUNA
COCTOMT U3:

* YCTAHOBKH JJIs1 CTPYHHOI'O BCKPBITHS IJIACTA
CBIT1,;

* KOMIUIEKTA BHYTPUCKBAXKUHHOI'O OOOPYJOBAHU;

* JKeJI06a HAIIPABJIAIOINIETO;
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Pucynox 1 - Yemanoexa oa:i cmpyinozo 6CKpolmus
naacma CBIT1

Figure 1 - Jet formation drilling unit SVP1

elongated filtration channels in one plane, the whole

assembly with the tubing string and the anchor is

moved inside the casing string within the producing
formation and is set at another given depth to create
the second level of the network of filtration channels.

Drilling of holes in the production string and the
turning and moving of the assembly is controlled by
the operator from the well head. The connection with
the downhole assembly is ensured by a logging cable
lowered into the hole on the outside of the string of roll
tubes.

The downhole assembly control unit allows real-
time recording and writing to the hard drive of the
following parameters:

- Temperature in the electronics module.

- Extension of the drill.

-+ Current consumption of the drill driver motor,
movement of the drill, turning of the assembly.

From the operator’s workstation it is possible to
control:
¢ Advancement/retraction of the drill.

* Allowable load on the drill.

* Direction of drilling.

» Switching on and off of the drill driver, moving of the
drill, turning of the assembly.

The system for creating a network of deep bed
penetration filtration channels consists of:

+ jet formation drilling unit SVP1,

- downhole equipment set;

- guiding groove;

-+ blowout preventers;

+ spare parts, tools and accessories.

Jet formation drilling unit SVP1 (Figure 1) is
designed to deliver the water jet washing-out assembly
to the backup pad of the downhole equipment and to
ensure pumping of the process fluid through coiled
tubing (including acid compounds).

Downbhole equipment (Figure 2) is lowered into the
hole using tubing and is designed to drill a hole in the
production string and to guide the jet nozzle into the
newly created hole.

Blowout preventers (Figure 3) are designed to seal
the well head during the operation of SVP1 unit with a



Pucynox 2 - BRympuckeanrcunnas KOMnOHO8Ka

Figure 2 - Downbole assembly

* KOMIUIEKTA IPOTUBOBBIOPOCOBOI'O OOOPYAOBAHUS;

+ KoMIuiekra 3UIL
Ycranoska CBII1 (puc. 1) npegHasnadeHa s

JIOCTaBKH KOMIIOHOBKU I'H/IPOMOHUTOPHOT'O

Pa3MBbIBA K OTKJIOHSAIOMIEMY OAIIMAKY

BHYTPHUCKBA>KMHHOU KOMIIOHOBKH U OOECIIEYECHU S

3akauku no 'HKT padouert JKkuKOCTH (B TOM YHUCIIE

U KHUCJIOTHBIX COCTABOB).

BryTpuCKBa)XKMHHAs KOMIIOHOBKA (PHC. 2)
criryckaercs Ha HKT u npepnasznadena s
BBIIIOJIHEHUS OTBEPCTHUSA B AKCILITYATAITUOHHON
KOJIOHHE Y HATIPABJIEHUA I'HJIPOMOHUTOPHOIM
HACAJKH B CO3JAaHHOE OTBEPCTHE.

Komrmuiext ITBO (puc. 3) npegHasHadeH
JUISI TEPMETHU3AIINU YCThs CKBAXKUHBI B IIPOLIECCE
pa6oTsl ycTaHOBKU CBII1, paccunTan Ha pabouee
nasnaeHue — 35 MIla.

7Keno6 HanpaBagomu (puc. 3) NpeAHA3HAYECH
JUISL HAIIPABJIEHUS KOJITIOOMHIOBOU TPYOBI K YCTBIO
CKBa’KHHBL.

KOMITOHOBKA [IJIS1 Pa3MBIBd COCTOUT U3 PYKaBa
BBICOKOT'O JJaBJIEHUS, 3aKperuigemoro Ha F'HKT.

Hwn3s pykaBa BEICOKOTO IABJIEHUS OCHAILAETCSA

T'UAPOMOHUTOPHONU HACAAKOU. B 0CHOBHOM

NPUMEHAIOTCA THAPOMOHHUTOPHBIE HACAAKHU C

YETBIPbMS PA3MBIBOYHBIMHU OTBEPCTUSMHU U MIECTBIO

PEAKTUBHBIMU.

Ha gaHHBIA MOMEHT UCIIBITAHUA TEXHOIOI'NHU
CO3/IaHMA CETU INTyOOKOIIPOHUKAIOIIUX KAHAJIOB
(PUIIBTPALINU IPOBEAEHBI HA 5 CKBAXKUHAX.

B x0z1€ BBINOTHEHU A ONTBITHO-TIPOMBICTIOBBIX
WUCIIBITAHUN ObLIA MOATBEPXKAECHA BO3MOXKHOCTD:

* CO3/IaHMA INTYOOKOIIPOHUKAIOIMINX
KaHAJIOB (PUIBTPALUU HA T1y6nHe 3500 M B
SKCILTyaTAIJMOHHON KOJIOHHE I'PYIITBI IPOYHOCTH
P-110 guameTpom 140 mm.

* COo3/1aHUs CeTH M3 16 ITyGOKOIPOHUKAIOIITNX
KAaHAJIOB (PUIBTPALIUH (TI0 YETBIPE KAHAJIA HA
YETBIPEX YPOBHAX).

* 'MIPOMOHUTOPHOI'O PA3MBIBA B TEDPUT'EHHOM U
KapOOHATHOM KOJLJIEKTOPE.

* BoinosiHeHUA paboT NPU 3EHUTHOM YIJIE B
HHTEPBAJIE YCTAHOBKU KOMIIOHOBKU 10 20,5% a Ha
Y4Y4CTKE CITYCKA BHYTPHUCKBA>KMHHOM KOMITOHOBKH —
J10 38° 1 MHTEHCHUBHOCTbBIO HA00PA yIJId CKBAXKUHBI
106,1°Hal0M. ©

Hanpasnstowmi rycak ﬁgl\éﬂﬂeKT
Guiding goose neck Bl
preventers

Pucynox 3 — Ycmobegoe o6opyoosanue
Figure 3 — Wellbead equipment

PeakTuBHbIE
oTBepCTUs
Jetholes

Pa3MbIBOYHbIE OTBEPCTUSA
Wash-out holes

Pucynox 4 —- Tuopomonumopunan nacaoxa
Figure 4 — Het nozzle

design working pressure of 35 MPa.

Guiding groove (Figure 3) is designed to guide the
coiled tubing to the wellhead.

The washing-out assembly consists of a high-
pressure hose fastened on coiled tubing. The lower
part of the high-pressure hose is equipped with a jet
nozzle. Jet nozzles with four washing-out and six jet
holes are mainly used.

At the moment the technology for creating a
network of deep bed penetration filtration channels
has been tested on five wells.

Field trials proved the possibility:

* to create deep bed penetration filtration channels at
the depth of 3500 m in the P110-grade and 140-mm
diameter production string.

* to create a network of 16 deep bed penetration
filtration channels (4 channels on four levels).

* to perform water jet washing-out in carbonate and
terrigenous reservoirs.

* to perform works at a zenith angle in the assembly
interval of up to 20.5° and up to 38° where the
downhole assembly is lowered with a build-up rate
ofupto6.161°at1l0m. @
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