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HACTOSAIIIEE BPEMs Ha JIOJTIO
TPYAHOU3BIEKAEMBIX ITPUXOIHTCS
43,4% 6a1aHCOBBIX 3a11acOB PYTI

«[TpOU3BOJICTBEHHOE O6'bETUHEHUE «BeTIOPYCHEDTH».

N3 Hux 60osee 90% NPUXOAUTCS HA 3AJIEKNU
C HU3KOIIPOHHUI[AEMBIMH KAPOOHATHBIMU
KOJIJIEKTOPAMU. Pa3paboTKa OTAENBHBIX 3aJIEXKEN
OCJIOXKHSETCS 3HAYUTEIBbHON HEOJHOPOJHOCTBIO
KOJIJIEKTOPA. B TAKUX YCJIOBUAX OypEHUE
MHOT034060MHBIX CKBAXKUH HE TOJIBKO IPUBOJUT
K YBEJIMYEHUIO 30HBI IPEHUPOBAHUS CKBA’KHUHEI,
HO U MOBBIIIAET BEPOSTHOCTD BCKPBITUSA IJIACTA HA
Y4YACTKE C JIYYIIUMHU KOJIJIEKTOPCKUMH CBOUCTBAMU.
J1711 HUBKOIIPOHUIIAEMBIX KOJLJIEKTOPOB
HEOOXOJUMO NPOBEACHUE PAOOT IO OYUCTKE
NPU3A00UHOI 30HBI U UHTEHCU(PUKALTUN TPUTOKA
IPU OCBOEHUH CKBAKUHBI U3 OypeHus. B aTux
YCJIOBUAX OJJHUM M3 OCHOBHBIX KDUTEPHEB BEIOOPA
KOHCTPYKIITMU MHOTI'03260MHON CKBAKUHBI SIBJISICTCS
BO3MOXXHOCTb U30UPATENBHOIO BXO/JA B KAXK/IBI U3
NPOOYPEHHBIX CTBOJIOB.
W 3BeCTHBIE TEXHOJIOTUU U36MPATETBHOIO
BXO/1a B GOKOBOU CTBOJI IIPEYCMATPUBAIOT
BKJIIOUEHHE B COCTAB KOHCTPYKIIUH CKBAXKUHBI
JOTIOMTHUTEBHBIX 3JIEMEHTOB U OCYIIECTBUMBI B
MHOT03260MHBIX CKBA)KUHAX, HAYUHAA C TPETHETO
ypoOBH# IO Knaccudpuranuu TAML. Kpome Toro,
TpebyeTCsi IPUMEHEHNE OOCAJHBIX KOJIOHH
Ha 1-2 Tunopasmepa O0JIbIIE 110 CPABHEHUIO
CO CKBAKHUHOI, HE 00J1a1AI0IIEH CHCTEMOU
n36UpaATEIBHON JOCTABKH HHCTPyMeHTA. Kak
CIEACTBUE, 3HAUUTENBHO BBIPACTAIOT 3ATPATHI
Ha CTPOUTENBCTBO CKBAKUHBL IIpuMeHeHne
MHOI'03260MHON CKBAKHHBI JJ151 pa3paboTKU
3aJIEKU C HU3KOIIPOHUILIAEMBIM KOJIJIEKTOPOM
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reserves fall at hard-to-recover reserves. More

than 90% of the latter are situated in low-
permeability carbonate reservoirs. Development of some
reserves is complicated by significant heterogeneity of
reservoir. Under such conditions drilling of downhole
splitters not only leads to enlargement of well drainage
area, but also allows to increase the probability of drilling
in the formation with better porosity and permeability
properties.

For low-permeability reservoirs it is necessary to
perform bottomhole treatments and flow stimulation
operations right after the drilling operation. Under
these conditions one of the main criteria for choosing
the geometry of downhole splitter is the possibility of
selective entry into each of the drilled lateral holes.

Known technologies of selective entrance into lateral
holes necessitate the application of additional elements
during well construction. They can be realized in TAML
Level 3 (or higher) downhole splitters. Besides, one needs
to use casing strings of bigger diameter in comparison
with those used in wells, which don’t have the system
of selective conveyance of downhole tools. As a result,
the cost of well construction substantially increases.
Application of downhole splitter for development of
reserves situated in low-permeability formation turns to
be economically unvaible.

To solve the task of choosing a simple and effective
method of selective conveyance of downhole tools into
lateral holes of downhole splitter we suggested
the design of coiled tubing orientation device (patents
#2355862 and #2398949 of Russian Federation).

The technology of performing operations in later holes
of downhole splitters with utilization of coiled tubing
orientation device allows to reliably isolate treated lateral
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CTAaHOBHUTCS 3KOHOMHUYECKH HEIEJIECOOOPA3HO.

Jl1s1 penienus 3244491 IPOCTOro ¥ 3(PPEKTUBHOTO
Coco6a U36MPaATENBLHON JOCTABKU HHCTPYMEHTA
B HOKOBOU CTBOJI MHOT'O3200MHOM CKBA’KMHBI ObLIA
OPEMIOKEHA KOHCTPYKIIUS MEXAHU3MA OPUEHTALIH
UOKOM TPYOHI (TaTeHTH PO Ne 2355862 u
Ne 2398949).

TexHONOrus NPOBEAEHU PA6OT B GOKOBOM
CTBOJIE MHOT'O3200MHOU CKBAXKUHBI C MEXAHU3MOM
OPHUEHTALIUH THOKOH TPYObI HIO3BOJIAET HAIEKHO
U30JIUPOBATb OOPA6ATHIBAEMBIT OOKOBOI CTBOJI
U NPAKTUYECKU HE UMEET OTPAHUYEHUI 1O
KOHCTPYKIJUH CKBAKUHBL ENMHCTBEHHOE YCIOBHE:
IKCILIyaTAIIMOHHA KOJIOHHA CKBA’KWUHBI HA YYaCTKE
OT BXO/Id B HYDKHUE OOKOBOI CTBOJI JIO YCThSI
CKBaKWHBI IOJIKHA ObITh HEe MeHee 146 M. TTopsaok
paboT C MEXAaHU3MOM OPUEHTAIINU F'HOKON TPYOBI
BKJIIOYAET CJIEAYIONIUE STATBL:

1. TeodusnyueCcKue UCCIETOBAHMS IO ONPEACTICHUIO

IJIYOWHBI 3aPE3KU OOKOBOTI'O CTBOJA

(Ipu HEOOGXOAUMOCTN).

2. CIIyCK KOMITOHOBKM O/I3€MHOI'O O60PYJOBAHUA
(pucyHOK 12) mogbeMHUKOM TUIIA A-50.

3. IIpuBA3KA HONOXKEHU OTKIOHAIOLIETO KIIMHA
OTHOCHUTEIBHO 0OPA0aTHIBAEMOI'O HOKOBOT'O
CTBOJIA CKBAXKUHBI X U301 OOKOBOTO CTBOJIA
OT HMIKEJIEXKAIIETO U BBIIIETIEKAIIETO YIACTKOB

CKBAKMHBI C IOMOIIBIO NAKEPHOI'O OGOPYAOBAHUS.

4. MOHTAaX KOJITIOOMHI'OBOY YCTAHOBKHU U CITYCK

I'UOKOI TPYOBI 1O T7TyOMHBI OTKJIOHSIIOIIETO KJANHA.

ITpOM3BOANTCA OPUEHTUPOBAHUE OTKIOHSAIOMIETO
KJIMHA OTHOCUTEJIILHO OKHA OOKOBOT'O CTBOJIA.
ITocsie uero rubkast Tpy6a ojaeTcss B GOKOBOMI
CTBOJL
5.TIpoBeneHre HEOOXOAUMOI'O KOMIIJIEKCA paboT
B 6GOKOBOM CTBOJIE (MHTEHCU(PUKAIUS IPUTOKA,
OrpaHHUYEHHE BOAOIIPHUTOKA, OCBOEHHUE IIACTOB,
nposeaeHue I'MC).
6. TTorbeM r'ubKOIM TPYOBI U IEMOHTAK
KOJITIOOMHI'OBOH YCTAHOBKH.
7. 3BnedyeHre KOMIIOHOBKH ITOJI3EMHOI'O
060pyAOBAHUS ITIOJbEMHHUKOM TUIIA A-50.
OCOBEHHOCTBIO TEXHOJIOIMH ABJIAECTCA
HEOOXOAMMOCTD IIPUBJIEYEHUA /15 CITYCKA
KOMITOHOBKH ITO/I3EMHOI'O OOOPYZOBAHUS C
MEXAHHU3MOM OPUEHTALIUN ITMOKOH TPYyObI
MO/bEMHUKA THTIA A-50 ¥ KOTTIOOGMHIOBOH YCTAHOBKY,
4 TAKIKE OIPAHUYCHUE I'a6APUTA CITYCKAEMOI'O
MHCTPYMEHTA TUAMETPOM I'MOKOU TPYODL
I1epCnEKTUBHOCTD UCMOIb30BAHUSA
MHOT03260MHBIX CKBAXKUH JJIS PA3PA6OTKHU
HHU3KOIIPOHHUIAEMOT'O KOJJIEKTOPA, 4 TAKKE
3P PEKTUBHOCTH UCTIOJIb30BAHUS MEXAHU3MA
OPHEHTALUN TMOKON TPYOBLI [J1s IIPOBEACHU PA6OT
B MHOTI'03200MHOM CKBaKMHE OblJ1A IOATBEPKICHA
IIPU OCBOEHUHU CKBAXKMHBI Ne52 Cesepo-

JIOMaHOBHUCKOT'O MECTOPOXKACHHSL. }

technologies

hole and has almost no limitations connected with well

construction. The only stipulation is that the diameter

of production string in a segment between the wellhead

and the place where coiled tubing enters the lateral hole

should be not less than 5-3/4 in. The order of operations
with utilization of coiled tubing orientation device
includes the following stages:

1. Geophysical survey, which will allow to determine the
depth of sidetracking (if necessary).

2. Running of downhole equipment assembly (Figure 1a)
with the help of workover unit (A-50).

3. Orientation of a whipstock towards the treated lateral
hole and isolation of the latter from overlying and
underlying well section with utilization of packer
equipment.

4. Rig up and lowering of the coiled tubing to the depth
of the whipstock. The whipstock is orientated towards
the casing window. Then coiled tubing goes through
the window into the lateral hole.

5. Performing of necessary service operations in
the lateral hole (flow stimulation, water shutoff,
completion, well logging).

6. Running out of hole and rig down.

7. Removing of downhole equipment assembly with the
help of A-50 workover unit.

The technology features the necessity of workover unit
utilization for lowering downhole equipment assembly
with coiled tubing orientation device into the hole, as well
as the requirement for coiled tubing unit to perform the
operations. One should also take into account that the
dimensions of downhole tools are limited by the diameter
of coiled tubing.

The prospects of downhole splitters application for
development of low-permeability reservoir, as well as the
utilization efficiency of coiled tubing orientation device
during lateral holes treatments were confirmed in well
#52 of Severo-Domanovichskoe field.

The drilling of well was completed in October, 2010.
The well has three bottomholes (Level 2 according to
TAML classification). Well geometry is presented on
Figure 1b. Production string (6-5/8 in.) is lowered to the
depth of 8,317 ft. Lateral hole 5212 is drilled out of the
casing string on the depth of 8,196 ft., the bottomhole
is situated on the depth of 9,393 ft. Lateral hole 5213 is
drilled out of the casing string on the depth of 8,258 ft,
the bottomhole is situated on the depth of 9,731 ft. Lateral
hole 52r is drilled from below the production string shoe
to the depth of 9,829 ft.

As one can see from Table 1, thickness of drilled
productive reservoir along hole 52r3 is more than 2 times
bigger than that of hole 52r2. Oil flow rate (openhole
tests) of hole 52r3 is more than 10 times bigger than
of hole 52r. The important thing is that the distance
between bottomholes of outermost lateral holes is only
1310 ft.

Before the well was put on production a set of
operations was performed with utilization of coiled }
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CKBaXMHA4 BBIIIA U3 OypeHUs B OKTAOpe 2010
rozaa. CKBa>KMHA TPEX3a60IHas, 2 yPOBHS IO
Kknaccupuxkanuu TAML (pa3BeTBIEHHE CTBOIOB U3
OOCAKEHHOT'O YYACTKA CKBAKUHBL). KOHCTpyKIIUA
CKBaKMHBI IPEACTABIEHA HA PUCYHKE 16.

DKCIUTyaTaIMOHHASI KOJIOHHA InaMeTpoM 168 MM 24 m?/day.

CIIyIIIEHA HAa NIYOUHY 2535 M. BOKOBOI CTBOJ 5212
326y peH 13 00CaIHON KOJIOHHBI HA INTyOuHE 2498 M,
326011 — 2863 M. BOKOBOI1 CTBOJ 5213 326ypeH U3

06CaAHON KOJIOHHBI HA ITTyOUHE
2517 M, 326081 — 2966 M. CTBOI
521 IpOOYPEH U3-1I0J] 6AIIMaKa
AKCIUIYATAITMOHHOM KOJIOHHBI /IO
[IyGUHBI 2996 M.

Kaxk BugHO 13 Ta0JIULHI 1,
MOIITHOCTB BCKPBITHIX
IIPOAYKTUBHBIX KOJIJIEKTOPOB
10 CTBOJIAM CKBA>KHUHBI
OTINYAETCS OOJIEE UEM B 2 pa3a,
4 1eOUT IPU UCTIBITAHUSIX B
OTKPBITOM CTBOJIE — B 10 pas.
ITpu 3TOM PaCCTOAHHUE MEXKAY
3200MH KPATHUX CTBOJIOB
CKBA)XHUHBI COCTABJISIET BCET'O
400 m.

Ilepen 3a11yCKOM B
AKCIUTYATAIINIO HA CKBAXKUHE
MPOMU3BOJAMINCH PAOOTHI IO
OCBOEHUIO C IPUMEHEHUEM
MEXAHN3M4 OPHUEHTAITUHU
T'UOKOM TPyOBL. Bblla BBIIOJIHEHA

IIPOMBIBKA U KUCJIOTHASI OOPA0OTKA KAXKJOT'O U3
CTBOJIOB CKBaKMHBI B OT/ICJIBHOCTU. 10 pe3ysipraram
OCBOEHUS KO3(PPUIIMEHT IPOJYKTUBHOCTH
CKBAXKUHBI yBestanics ¢ 0,86 10 5,92 (8 6,7 pas3a). Ha
MOMEHT 3aITyCKa B AKCIUIYATAIINIO ICONT CKBAKUHBI

COCTABUII 24 M?/CYT.

Bo Bpemst paboT 110 OCBOECHHIO OBIJIN IPOBE/ICHBI
UCCJIENOBAHUS 1O ONIPEAETIEHUIO TPOAYKTUBHBIX
UHTEPBAJIOB CTBOJIA CKBAXKUHBI 521 C YITIOM
HAaKJIOHA 10 80° C TOMOIIBIO aBTOHOMHOT'O TPUO0PA,

CITyCKa€MOTI'O Ha THOKO! TPyoOeE.

DAKTUYECKUE 3ATPATHI HA CTPOUTEIBCTBO U
OCBOEHHUE TPEX3A00MHON CKBAKUHBI Ne 52 CeBepo-
JOMaHOBUYCKOTO MECTOPOXK/IEHUA BCETO B 1,7 pasa
N PEBBICUIIN 3ATPATHI HA CTPOUTENBCTBO U OCBOEHHE

OJIHOCTBOJIbHOM CKBAKHHBI.

B 2010 rogy paboThl IO OIIUCAHHON TEXHOJIOT MU
OBbLIIN TIPOBE/ICHBI TAKXKE HA CKBAXKUHE Ne 289
Peunnikoro mectopoxaennsa. CKBa)KMHA
JIByx3a60rHas, 1 ypoBHS N0 Kiaaccupuranuu TAML
(pPa3BETBIIEHUE CTBOJIOB U3 HEOOCAXKEHOI'O yYaCTKA
CKBAXKHHBI). KOHCTpYyKI M CKBAKMHBI Ne 289

Ta6auya 1 - I'eo1020-mexHusecKue XapaKxmePucmurKu

Table 1 — Geological-and-technical data

tubing orientation device. In each of the lateral holes
cleanout and acid treatment operations were performed.
As a result of these operations, well productivity factor
increased from 0.86 to 592 (by 6.7 times). At the time
when the well was put on production its flow rate was

During stimulation operations we also performed
geophysical survey in order to determine production
intervals of the lateral hole 52 r with inclination up to 80°.

Cmeos ckeaxcunwt / Lateral hole

Oil flow rate (openbole tests), m>/day

Hapamemp
Data item

52r 52r2 52r3
TIPOMANCEHHOCHID OMKPLLINOZ0 CINBON, M 461 364 448
The length of openbole, ft 1,512 1,194 1470
Koopouramst 3a605 OMHOCUMENBHO YCIbS, M ‘ __626]7;92,0 _45 Z’l 9_215 _5_ ? %)2474
Bottombhole coordinates with respect to the wellbead, ft 295 377 399
Marcumanorolil Y2071 HAKAOHA
Maximum inclination 903 SOZ 813
Mougrocmo npooyKmueHo20 KOANeKmopa, m
Thickness of productive reservoir, ft
- 10 BepMuUKaNU 99 83 17.8
-vertical 325 272 584
- N0 CMBOJ) 53,3 32,1 83,1
- along hole 175 105 273

3

Jlebum cmeona npu UCNuiMaHusx 6 OMKPuLNoM CIME0Je, M>/Cym 111 255 14,15

The survey was performed with the help of coiled tubing
conveyed self-contained device.
Actual costs associated with construction and
completion of well #52 of Severo-Domanovichskoe field
were just 1.7 times higher in comparison with the costs

of construction and completion of a monobore well.

In 2010 operations according to the above-mentioned
technology were performed in well #289 of Rechitskoe
field. The well has two bottomholes (Level 1 according to
TAML classification). Geometry of well #289 of Rechitskoe
field is presented on Figure 1c. Production string
(6-5/8 in.) is lowered to the depth of 7,480 ft. Openhole
289r is drilled from below the productions string shoe
to the depth of 7,362 ft. In the interval between 7,552
and 7,559 ft. underreaming of wellbore was performed.

Out of the enlarged hole we drilled openhole 28912

Peun1ikoro MECTOPOK/ACHUS IPEACTABICHA lateral hole.

H4 PUCYHKE 1B. DKCIUIyaTAlJMOHHASA KOJIOHHA
auaMeTpom 168 MM cryieHa Ha rry6uay 2280 .
H3-ntog 6anmmMaKa sKCIUIyaTAIUOHHON KOJIOHHBI
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to the depth of 7,880 ft.

A set of flow stimulation operations was performed
in well #289. With the help of orientation device we
channeled coiled tubing into the lateral hole, which
allowed to perform cleanout, hydrochloric bath and
directional hydrochloric treatment operations in the

As a result of performed operations flow rate of well
#289 increased almost twofold. The effect of performed
operations is preserved.
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IPOOYPEH OTKPBITHII CTBOJ
289r 10 TIyOUHBI 2244 M.
B unTepsane 2302..2304 m Iaxep ¢ onopoti
Ha 3a001i !
BBIIIOJIHEHO PACIIUPEHNE Packerwith ~—___|
CTBOJIA CKBAKUHBI, U3 bottombole seat
boxosoti cmeos
KOTOPOTO NPO6ypeEH 5212,3a601i 2863 m
OTKPBITBIN CTBOJ 28912 110 Lateral bole 52r2,
b 393 1.
TTyGUHBL 2402 M. Mexanan bottombole 9,393 ft.
Ha CKBAKUHE opuernmauu 2uOKoli
mpyooL ;
MPOU3BOAMINCE PAOOTHI Coiled tubing ;
M0 UHTEHCUPUKATTII orientation device
HHE
npuTOKA. C TOMOIIBIO AN
MCXaHHU3Md OPUCHTAIINH Omrnonaouguil Ey
OBLIO OCYIHCCTBIICHOU Whipstock |
HaNpPaBJIEHHE THOKONU i DKCRAYamanuONHAR
TPy6bI B GOKOBOH CTBOJ ‘I KonomHa 168 mm,
B oawmarx 2280 m
CKBaKHUHBI, YTO ITO3BOJIHUJIO BOKOBOLI CIEON P Production string
NPOU3BECTU IIPOMBIBKY, Lateral hole E‘ (6-5/8 in), shoe 7480 ft.
COJISTHOKHCTIOTHYIO \ .L:
BAHHY M HATIPABJICHHYIO &
COJIAHOKHUCJIOTHYIO
00pabOTKY OOKOBOT'O CTBOJIA. Bogmf% cggswl 5213,
3aoou M
ITo pesynbraTam paboT Ha Lateral hole 5213,
CKBakuHE Ne 289 Peuyn11Koro bottomhole 9,403 ft.
MECTOPOXKAECHUS ObLIO
Tlaxep c onopotii
MOJIY4YE€HO yBEJIMYEHUE Ha Kooy SO
peoura Hedtu B 1,9 pasza. Packer with 22 ’
> - Hinm HiG DKCNNYAMayUOHHASA 44m
production string N 2Q0)
DPPEKT OT TPOBEAEHHBIX seat Konorna 168 mm, openhole 2891,
6 : oawmar 2535 m bottombole 7,362 ft.
padoT NPOAOIKACTCAL. Production string
(6-5/8in,),shoe 8,317 ft.
3AKJ/IIOYEHUE OCHOBHOLGZ gmsaﬂ 52r, - g;ngoo; 22 509275;1
3a601i 2866 m Motherbore 52r, Ry
IIpoBeieHHBIE PAOOTHI bottombole 0403 ﬁ | Y8 Zpte;zbo}l(—, 77)(5 7957; i),() ’
MOKA3aJI1, YTO OCBOECHHUE ottombole 7,880 f.
KAXX/JIOT'O U3 IIPOOYPEHHBIX
CTBOJIOB MHOI'OCTBOIBHOL Pucynox 1 — Cxema KOMROHOGKU NOO3EMHOZO 000PDYO0BAHUA CMEXAHUIMOM
opuenmavuu 2uOKOU mpyost
CKBAa’XVHBI B OTAC/IBPHOCTHU g) 067,{4”12 8110 KOMNOHOBKLL
HO3BOJISIET CYIIECTBEHHO 0) KorcmpyKuua ckeaxcurvt Ne 52 Ceeepo-Zlomanosudcro20 MecmopOoscoeHius Co CYueHHoL

KOMNOHOBKOLL 07151 OCBOCHUSL CINBOJA 5213,
TIOBBICUTD JEOMT CKBAKUHEBL  6) KOMCINDYKULL CKEANCUHBL NG 289 Peuuiio20 MECmopoicoeniis o CRyuenHoLl KOM1noHo6KoLi

KOHCTPYKITUSA MEXAHU3MA 015 0CBOCHUS CBONA 2897.

OPUEHTAIIUH ¥ IPHHITATT Figure 1 - Design of downbole equipment assembly with coiled tubing orientation device
a) general view of the assembly;
€ro pabOThI HE IPUBA3AH b) §eomet7y of well #52 of Severo-Domanovichskoe field with lowered assembly for completion of
K OIIPE/IeIEHHOM ateral bole 5213;
o) geometry of well #289 of Rechitskoe field with lowered assembly for completion of openhbole 289r.
KOHCTPYKIIUH CKBA>KMHBI U
MOJKET OBIThb UCIIOJIb30BAH CONCLUSION
H4 MHOT'OCTBOJIBHBIX CKBA)KUHAX JIIOOOHU Performed operations showed that individual completion
KOHCTPYKILMH. of each drilled hole of multilateral well allows to
PazgpaboTaHHBIE TEXHOJIOTUS U OO0PYAOBAHUE significantly increase well flow rate.
OPUEHTHUPOBAHUS TMOKOU TPYOBI B OOKOBOM Design of the orientation device and its operating
CTBOJI MHOI'O3200MHO CKBAKUHBI ITIO3BOJIAET: principle does not depend on a specific well geometry and
* BBIIIOJIHSITDH CEJIEKTUBHYIO OOPAOOTKY can be used in multilateral wells of any design.
33JIaHHOT'O CTBOJIA MHOT'O3200MHON Developed technology and coiled tubing orientation
CKBAKUHBI, equipment allow to:
* 3(pPEKTUBHO IPUMEHSITH MHOI'O3A00MHBIC * perform selective treatment of a given lateral hole in any
CKBAXXKUHBI 1 1 2 YPOBHEH 110 KJIACCU(PUKALIUHU downhole splitter;
TAML j17151 pa3paboOTKU 3aJIEKEH C « effectively use TAML Level 1-2 downhole splitters for the
HU3KOIIPOHUIIAEMBIMU KOJUIEKTOPAMU. © development of reserves in low-permeability formations. ©
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