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«PocHedpTb»: [1Be CKBaXXUHbI BMECTO OHOW - COKpaLLleHne
cpokoB OypeHunsa. CroxxkHee - ['ny6xke - boicTpee

Rosneft: Reducing Driling Time -

Combined Production String

and Multi Stage Fracturing Completions

UcTopunsa ycnexa

000 «PH-tOraHckHedTeras» (oanee PH-HOHIN) —
KpynHenLee HedbTeaobbiBatoLlee npeanpusatre MNAO
«HK «PocHedTb». OHO 6bI10 OCHOBaHO B 1977 roay

1 BeOeT paspaboTKy 26 HEDTSAHbLIX MECTOPOXXAEHN,
PAaCMONOXKEHHBIX Ha TEPPUTOPUM XaHTbl-MaHCUNCKOro
ABTOHOMHOIO okpyra B 3anaaHon Cnbupn. Cpeam
MEeCTopOXaeHU, paspadaTbiBaeMbix PH-IOHT, ecTb

1 CPaBHUTEIBHO HOBbIE, Takme Kak [Nprnobckoe n
[MprpasnoMHOE, OTNHAIOLLMECS HU3KOW CTEMEHBIO
BblpaboTaHHOCTK 3aMacoB, UX paspaboTka
OCYLLECTBNSETCS C UCMOB30BaHMEM Hanbonee
COBPEMEHHbIX N 3PEKTUBHBIX METOAOB. [aHHble
MECTOPOXOEHNS MEIOT CTpaTeErmyeckoe 3HaveHve,
obecneunBast 3HaUUTENBbHYO YaCTb NPUPOCTa A00bIHM
HedbTn MNAO «HK «PocHedTb», a BypeHue 1 BBOA, HOBbIX
CKB2XXVH B 3KCMJTyaTaumio SBASETCH BXKHOW 3a0aqen
Komnanuun. B 2013 rogy [denaptameHToM CTpouTenscTaa
CKBaXKVH 6blna MHMLMMPOBaHa paboTta No onTuMM3aumm
CPOKOB BYPEHVS rOPN30OHTASTBHBIX CKBEXKMH, B TOM YICTIE,
1 C 3aKaH4/BaHNEM MOA MPOBEAEHNE MHOrOCTaMUAHOIO
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History of Success

RN-Yuganskneftegaz (RN-YuNG) is a major oil company,
and part of NK Rosneft. Formed in 1977, it has 26 il
fields under development located in Khanty-Mansiysk,
Western Siberia. RN-YUNG has also been developing
relatively new fields such as Priobskoe and Prirazlomnoe
that feature a relitively low depletion of reserves and

are developed using the most advanced and effective
technologies. These fields are of strategic importance

as they form a major part of the overall oil production of
Rosneft, and the drilling and commissioning of new wells
is an important task for the Company. In 2013, the Well
Construction Department initiated works on optimizing
horizontal drilling, including completions for multistage
fracturing (MSF).

Traditionally, RN-YUNG drills wells on a Master Contract
basis. The average drilling time was approx. 42 days
(by the end of 2013) for a standard 3-string horizontal
well, 4000m deep with a 1000m horizontal section. The
first optimization cycle allowed us to significantly reduce
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DRILLING

rmaopopaspbiBa nnacta (MIPI).

VicTopuyeckun Ha obbekTax PH-HOHI paboThl

No BYPEHUIO CKBaXKUH BbIMNOIHAUCH NO CXEME

ynpaBneHus «eHepanbHbil nogpag». CpegHee Bpems

BypeHns TUMOBOWN 3-X KOJIOHHOW FOPU30HTasIbHOMN

CKBaXKWHbI COCTaBASAN0 NPUOAN3NTEbHO 42 AaHA (Ha

KoHel, 2013 roga) npu rnybuHe CKBaXKMHbI OKOO

4000m ¢ ropmaoHTanbHbiM y4acTkom 1000M. B xoge

nepBon nTepaLmm onTUMNU3aLMK LMKIa BypeHus
rOpPN30HTasbHbIX CKBaXKWH B PH-KOHI™ yoanock

OOCTUYb 3HAYUTESBbHBIX PE3Y/IbTAaTOB CHUKEHNS

CPOKOB BypeHus Mpu CYLLECTBYHIOLLIMX KOHCTRYKLMAX

CKBaXXWH. 13 OCHOBHbIX OpraHM3aLMOHHbIX 1

TEXHONOMMYECKNX MBMEHEHUIN HEOOXOAMMO OTMETUTB:

1. BHeOpeHve KapoTarka BO Bpemst BypeHus
rOPU30OHTASIbHOW CEKLIUM.

2. OnmMmn3aums peuenTyp 6ypoBbIX PacTBOPOB.

3. KoHuenTyasibHO HOBbIM MOAX0o4, NOAroTOBKM CTBOIA
CKB&XXVHbI K CIMYCKY «XBOCTOBMKa», & UMEHHO
BHeOpeHVe 0b6paTHOM MPopaboTKu.

4., OnTMMK3aLUMs TEXHOIOMMYECKX MapamMeTpOB BypeHns
BO BCEX CEKLIMSIX CKBaXKMHbI.

5.Mepexo Ha cxemy ynpasneHus pabotamm no
«PasgenbHOMY CepBUCY».

Taknm obpasom, No cocTosaHuo Ha 2016 rog cpeaHee
hakTnyeckoe BpemMsi BypeHust ropU3OHTasIbHbIX
CKB2XXVH Ha [NprpasfoMHOM MeCTOPOXAEHNN
cocTaBnseT 28.5 gHen, a YMcToe Bpems bypeHuns (T.e.
NCKNtoYasd HENPOU3BOOUTENBHOE BPEMS]) COCTaBISET
24.5 oHa. B pesynbTarte 6bin BbibpaH NoTeHuman
onTMM3auMn Uykna 6ypeHns no TMNOBOM KOHCTRYKLMN
CKBa&X)KVHBbI.

B PH-FOHI™ TvnoBas KOHCTPYKLMSA FOPU30HTaSIbHbIX
CKBa&XKWH C 3akaH4mBaHvemM nog MIPT1 (prc.1a) Bbirnsagut
cneayroLmm 06pa3oMm:

1.324 MM HanpaBneHne; CryckaeTcs Ha FyounHy

30M Mo BEPTUKaIM C LIENBIO NPeaynpeXxaeHNs

pa3mblBa NPUYCTBEBOWN HaCTU CKBEXKWMHbBI, MEPEKPLITUS
HEYCTOMHYVMBBIX MOPOL, MPEAYNPEXOEHNS 3arpA3HEHNS
BEPXHMX BOAOHOCHbBIX FOPU30HTOB.

2.245 MM KOHOYKTOP; crnyckaeTcs Ha riyouHy 1100m
MO BEPTUKa/IN C LESTbio MEPEKPLITUSE HEYCTOMYMBBIX
nopon, NpedynpeXxneHns rmapopaspbisa npu
HeTerazoBoOONPOABNEHVISX, & TAKKE YCTAaHOBKMN
NPOTMBOBLIOPOCOBOIrO 0OOPYAOBaAHUS /19 6e30MacHOro
BCKPbITUSA HEDTENPOABAAOLLMX MAACTOB, MNOAIEXKALLMX
BCKPbITUIIO MPW Oa/TbHENLIEM YTrTyONEeHNM CKBaXKNHbBI MOS,
3KCMyaTaAUMOHHYHO KOJTOHHY.

3.178 MM akcnnyaTaumoHHast KONOHHA; CryCKaeTCs

Ha rnyonHY OpPUEHTMPOBOYHO 2490M NO BEPTUKAM C
LieSIbl0 MEPEKPBLITUS HECTABUIBHOW FVHUCTOM MOKPBILLIKKA
npoaykTveHoro nnacta bC4-5 ong nansHenwero
6e3aBapUMHOro BypPeHUst FOPUSOHTaSTBHOIO yvacTka
NPOTSKEHHOCTLIO 1000M.
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the drilling time for existing well designs. The main
organizational and technological modifications included:

1. LWD for the horizontal section.

2. Optimized mud composition.

3. New conceptual approach to wellbore preparation for
liner running. i.e. using reaming technology.

4. Optimization of the driling parameters in all well’s sections.

5. Switching to “separate service” model.

Thus in 2016 the average actual time of horizontal

drilling was 28.5 days for the Prirazlomnoe field while

the net drilling time is 24.5 days (excluding downtime).
Consequently, the drilling cycle was selected to optimize a
standard well design.

A RN-YUNG, a standard horizontal well with MSF
completion (Fig. 1a) looks as follows:

1.324mm surface pipe; is run vertically down to 30 m to
prevent wellhead washout, isolate weak rock and prevent
pollution of the surface water-bearing stratum.

2.245mm conductor pipe; is run vertically down to
1100m to isolate weak rock, prevent kicks and install

a BOP to safely complete oil-bearing reservoirs while
deepening the well for the production string.

3.178mm production string; is run vertically down to
approx. 2490m to isolate unstable clay rock of BS4-5
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Puc.1a. KoHCTRYKLUWS TUMOBOW MOPN30HTATIbHOM CKBaXK/HbI
Fig.1a. Standard Horizontal Well
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B GYPEHVE

4.114 MM «XBOCTOBMK» C 060pyaoBaHVEM ON1s
nposeaeHna MIPI1; cnyckaeTcs B NPOAYKTUBHbIN
FOPW30HT 4151 3aKPEN/IEHVS CTEHOK CKBaXXMHBbI,
yCTaHoBKM 06opyanoBaHus ona MITPI n ganebHenwwen
aKkcnyaTaumm CKBaXKMHbI.

[MpoekTHbIN NpoayKTVBHbIN NnacT bC4-5 AXCKoW CBUTbI
NPEeACTaBNEH YepeaoBaHNEM MECHAHO-TNIMHUCTBIX MOPOL,
N XapaKTepu3yeTCs Kak HEPTEHACHILLIEHHBIM MO BCEMY
NHTEpBany, abcosIkoTHasA rybuHa KpoBM a.0. -2372M.
O6LLasa MOLLHOCTb LIENEBOro MHTEPBANA niacTa B panoHe
OypeHrs B CpeaHeM COCTaBISET 8M.

MyTb K ycnexy

Peannaaums BTOpOro aTana noBblLIEHNS
athdheKTUBHOCTN BypeHnsa notpeboBana oT
cneumanncToB KoMnaHnm oTkasdaTtbCs OT CTaHOaPTHbIX
NOAXO/0B NPOEKTUPOBaHUS BYPEHMS CKBaXKWH 1
KOHUEeNTyalbHO NEPECMOTPETb TUMOBYH KOHCTPYKLIMIO
FOPU30HTaSIbHbIX CKBaXKWH C YYETOM HaKOMIEHHOIO
onbiTa, B TOM YMCIEe U 3apybexXHbIX akTBoB KoMnanmm
(RN Cardium Qil Inc). B peasyneTtaTe aHanmsa M1MpoBOro
onbITa 1 NOMUCKa HECTAHAAPTHbIX PELUEHN, C LIESbIO
COKpalLEeHWs LMK/a CTROUTENBCTBA CKBaXKWH,
[enapTaMeHTOM CTPOUTENBCTBA CKBAXKWNH BblS1
NpensioxKeH O PAaCCMOTPEHUS UHHOBALMOHHbIN
noaxo[, K MPOEKTUPOBAHMIO KOHCTRYKLIMM CKBaXKMH,
npegnonaratLLmii UCKIoYeHWe LIeNoro sTana

pPabdoT B LMKIIE DYPEHUST CKBaXKUHBbI — CMYCK U
Kpennenve 178 MM aKcnlyaTaumoHHOW KOMOHHBI.

Mo NpPenIoXeHHOM KOHLIENUMN ABE CEKLMM MOA,
3KCMNyaTaUMOHHYHO KOMTOHHY U XBOCTOBMK 0ObeANHEHbI
B KOMOUHMPOBaHHY 178/140 MM akcnyaTaumoHHYO
KOMOHHY. Peannaaumst aToro nogxofa noTeHUmansHo
MO3BONSET OOCTUTHYTb LiMKia bypeHus 3a 17 gHen.

[Mocne BbINOJIHEHUS BCEX HEOOXOAMMBIX PacHeTOB OIS
NoaTBEPXXAEHNSA TEXHONOMMYECKOW BOSMOXXHOCTU U
3KOHOMWYECKOM 3(DMEKTNUBHOCTIU peannsaummn npoexkTa
ObISI0 NPUHATO PEeLIeHne O MPOBEOEHNM OMbITHO-
MNPOMbILLIEHHBIX UCMAbITAHUIA 1 BypeHM NepBbIX 12
FOPWU30OHTATbHbIX CKBaXKMH MO HOBOWM KOHCTPYKLMN Ha
MprpaznomMHoM 1 MprobCckoM MECTOPOXKAEHNAX PH-
FOHI™.

LBYXKONOHHAs KOHCTPYKLMS FOPUSOHTaSTbHBIX CKBaXKWH
(prc.16) BKKOYAET CneayoLme CEeKLN:

1.324 MM HanpaBneHne; CrycKaeTcs Ha r1younHy

30 M MO BEPTUKaUTM C LSO NMpenynpexxneHus
pa3mMblBa NPUYCTLEBOW HaCTW CKBaXKWHbI, MEPEKPLITASA
HEeyCTOMYVBbIX MOPOA, NMPeaynpexaeHns 3arpa3HEHNS
BEPXHNX BOAOHOCHbBIX FOPU30OHTOB.

2.245 MM KOHOYKTOP; cryckaeTcs Ha riydurHy 1100

M M0 BEPTUKaTN C LIeNbO NePEeKpbITUS HEYCTOMUMBBIX
nopoa, NpeaynpexaeH1s rmopopaspbisa rnpu
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producing reservoir for further accident-free horizontal
drilling to 1000m.

4.114mm liner with MSF equipment; is run to the
producing reservoir for wall lining, installation of MSF
equipment and further operation of the well.

The design of BS4-5 producing reservoir in Akhskaya suite
consists of alternating sandy and clay rock and is oil-
saturated through the entire interval. The absolute depth
top is -2372m. The average total thickness of the target
interval is 8 m in the drilling area.

On the Way to Success

To implement the second stage of increasing drilling
efficiency, the Company refused the standard approach
of drilling design and conceptually reconsidered

the standard horizontal well design in view of the
experience that we have accumulated, including the
Company’s foreign projects (RN Cardium Oil Inc). The
Well Department had analyzed global experience,
searched for non-traditional solutions and, in order

to reduce the well construction cycle, considered a
new approach to well design that would exclude an
entire stage in the drilling cycle, in particular, running and
casing the 178mm production string. In this concept, two
sections for the production string and liner are combined
into a 178/140mm production string. This approach
enabled 17 days’ drilling cycle.

Once all feasibility calculations were completed, it was
decided to test and drill the first 12 horizontal wells in the
Prirazlommnoe and Priobskoe fields of RN-YuN using this
new design method.

The two-string horizontal well (Fig. 1b) consists of the
following sections:

1.324mm surface pipe is run vertically down to 30m to
prevent the wellhead washout, isolate weak rock and
prevent pollution of the surface water-bearing stratum.

2.245mm conductor pipe is run vertically down to 1100m
to isolate weak rock, prevent kicks and install the BOP to

safely complete oil-kicking reservoirs while deepening the

well for the production string.

3.178/140mm combined production string is run for wall
lining, installation of MSF equipment and further operation
of the well.

The basic advantages of the well design:

1. Drilling the section for the combined production string
to the design bottom in a single trip. 127mm drill pipe
laydown or 102/89mm drill pipe assembly is not required.
2. Drilling the section for the combined production string
without changing the mud.

www.rogtecmagazine.com
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B GYPEHVE

HehTerasoBoJONPOSIBIIEHNSIX, & TAKXKE YCTaHOBKM
MPOTUBOBLIGPOCOBOro 060PYA0BaHNS A1A 6e30MacHOro
BCKPbITUS HEDTENPOSABSIOLLMX MIACTOB MoO/IeXaLLmnX
BCKPLITVIO NPV AaUTbHENLLIEM YIyGNEeHN CKBaXKMHbBI NOL,
SKCMyaTaUMOHHYIO KOJTOHHY.

3.178/140 mm KOMBVHMPOBaHHAasA aKCnyaTaunmoHHas
KOJOHHA; CMyCKaeTCs 415 3aKPENIeHNs CTEHOK
CKBaXKWHbI, YCTaHOBKM 0b6opyaoBaHus ans MIPIM n
JanbHenLen aKcnyaraumm CKBaXKMHbI.

OCHOBHbIE MPenMyLLIECTBA NPEO/TOXKEHHON KOHCTPYKLAM
FOPU30OHTA/TbHOW CKBaXKMHbI:

1. BypeHue cekumm nop KOMOUHNPOBaHHYIO
9KCMIyaTaUMOHHYIO KOJTOHHY A0 MPOEKTHOrO 3a604 B
oauvH pewnc. MNpu 3ToM OTCYTCTBYET HEOOXOANMOCTb
BbIObpoca BypuIbHOMO MHCTRYMEHTa anameTpom 127
MM 1 COOPKM BYPUNBHOrO MHCTPYMEHTA AMaMETPOM
102/89 MmMm;

2. bypeHve cekumm nog, KOMOVHUPOBAHHYHO
aKCnyaTaUMOHHYIO KOTOHHY 6e3 3ameHbl BypOBOro
pacTBopa.

3. OTcyTCTBME HEOBXOOMMOCTU B nepemonTaxke NBO.

4. OTCyTCTBME HEODOXOOVMOCTY ONPECCOBKM BYPUIBHOM
KOJTOHHbI Mepen, CMyCKOM XBOCTOBMKA U CMEHbI TPYOHbIX
nnawek Ha MNBO nog 6ypunbHbIN MHCTRYMEHT OVAMETPOM
102/89 mm.

5. OTCcyTCTBME HEOBXOOMMOCTY COOPKM TOSICTOCTEHHbIX
BypunbHbIX TPYO (TBT) ong obecnedeHnst ooBeneHNs
HEeOoHXOOMMOW Harpy3kM Ha XBOCTOBVK MPW €F0 CMyCKe.
6. OOHOBPEMEHHbIN CMYCK CEKLMM 3KCMyaTaLOHHON
KOJTOHHbI 1 XBOCTOBMKA.

7. PEMOHTONPUIrOAHOCTb CKBEDKMH B YaCTN BO3MOXKHOCTU
3ape3kn BOKOBbIX CTBOJIOB HE N3MEHUIACH.

YnpasneHue rnpoeKTom

C uenblo CHYPKEHMS TEXHOTOMMHYECKMX PUCKOB, a

TaKXXe B YC/IOBUSX OTCYTCTBUS OMbITa peaninsaumm
NnoOo6HbIX MPOEKTOB Ha TeppUTOpUN POCCUICKO
®enepaumm, B MPOEKTHYHO KOMaHOy Mo MaHUPOBAHUIO U
BbIMOJTHEHWIO OMbITHO-MNPOMBILLIEHHBIX UCMbITaHU Oblnn
npueneYeHbl cneupanmctsbl PH-IOHI n OO0 «PH-LleHTp
OkenepTHOV MNooaep>kkn n TexHmndeckoro Passutig»
(nanee PH-LISIMUTP), a Takke cneuyanncTbl KOMMaHum
LLntombeprke. YunTbiBasd NepCnekTVBbl MPE/TIOXKEHHOM
KOHLIENUMW A1 fanbHenen peannsaumm B MacliTabe
BCel KoMnaHum, HenocpeaCcTBEHHas KOopaMHaLms
peann3aumy NpoeKTa BbIMOHSAMACh creumanncTamm
YnpaBneHnst TEXHOI0MIA U NHXUHpUHra JenaptameHTa
CTPOUTENBCTBA CKBAXKMH 1 INYHO [MpeKTopoM
LenapTtameHTa.

TexHOIOrMmM U MHXXUHUPUHT Npu 6ypeHnn u
3aKaHuYMBaHUWU CKBaXKUH

B npouecce nnaHpoBaHns npoexTa Gblio BCECTOPOHHE
PaCCMOTPEHO HECKOSbKO BAPUAHTOB TEXHOOTI MO
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Puc.16. [IByxkONoHHAsA KOHCTPRYKLVSA FOPU30HTaTbHOM
CKB2XKMHbI C KOMOUHPOBaHHOW SKCMTyaTalLyIOHHOM
KOMOHHOW ¢ 0bopynoBaHem mog, MIPI.

Fig.1b. Two-String Horizontal Well with a Combined
Production String with MSF Equipment

3. BOP re-assembly is not required.

4. Hydraulic testing of the drill pipe is not required prior to
running the liner or replacing the BOP pipe rams for the
102/89 mm drill pipe.

5. HWDP assembly is not required to gain the required
load on the liner while running.

6. Running the section of the production string and liner at
the same time.

7. Well maintainability is not affected with regard to
sidetracking.

Project Control

To mitigate process risks, and considering the lack of
experience on similar projects in the Russian Federation,
the Project Testing Team invited RN-YuNG, RN-Center of
Expertise and Support and Schlumberger engineers to join
in. In view of the concept perspectives to be implemented
by the Company, the Project control was executed by

the Technologies and Engineering Directorate of the Well
Department and personally by the Department Director.

Drilling and Completion Technologies

and Engineering

While planning the Project, several options were
thoroughly studied for each area of focus, risks were

www.rogtecmagazine.com



BcTperbTech ¢ HAaMu Ha
5-m Poccuiickom Kpyrnom
Crone no Bypenuto 2017

bypeHwne mpoiie He CTAaHOBUTCA.
N cTaHOBUTCA?

Hwvkorna paHblue 6ypeHune B HeTerasoBom oTpacnu He 6b110 CNOXHee, yem cerofgHs. K cyacTbio,

COYETAIOLLNIA YHUKANbHbIE TEXHUYECKMNE IKCNEPTHbIE 3HAHWA U Pe3ynbTaThl MHOrONETHErO OMbiTa

anekTpuyeckni byposow komnnekc MTU obecneunBaeT ngeansHoe pewerHme. Mogenb Ha 60 Ty 1

HoBas mogdenb Ha 50 [ oCHaLLeHbl MOLLHbLIM TOMANBO3KOHOMWUYHbLIM An3enbHbIM ABuratenem MTU

cepuun 4000 1 opurnHanbHeiMK y3namu MTU, pasapaboTaHHbIMW MO BbICOYANLIMM CTaHAapTam y
KayecTBa v cO3AaHHbIMU ANA MakCUManbHOro yaobcTtea B o6¢cnyxuneaHuun. Bce caenano ana %’f,ﬁfﬁ%g:f
cnaxeHHon paboTbl. PeaynstaT? BecnpeleaeHTHas MOLWHOCTb. bonee NpofoMKNTENbHbIN “0‘;1;‘[‘1’12%‘*“’
MHTepBan ANng TEXHNYECKOro 06CnyX1BaHNA U KanuTanbHOro peMoHTa. M, KoHeuHo, Bbicokas

NMPOU3BOANTENBHOCTb, 3MMEKTUBHOCTbL U HAAEXKHOCTb - AaXe B 9KCTPEManbHbIX YCIOBUAX.
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B GYPEHVE

KaXKOMY HamnpaBneHWo, OLEeHEHb! PUCKN, BblBpaHbI
Hanbosiee onTUMarbHble Crocobbl peanuaaumn. B
peaynbTarte, OblM NPUHATLI CAeayoLLVe PeLleHNns:

1. BypeHune n3-noa KoHayKTopa B HTEPBaUIE

Habopa NapamMeTpPOoB KPUBU3HbI [0 TOYKM BXOAA B

nnacT 1 ganeHenilee 6ypeHne 00 OKOHYATETbHOrO
320081 rOPU30HTasIbHOIO y4YacTka NPOU3BOANTCS C
1CMNONb30BaHeM pacTBopa Ha yrneBoaopoaHON OCHOBE
(PYO) B 0gHO monbneHve.

2. [NpuMeHeHe poTopHO-ynpasigemMon cuctemsl (PYC)
C KOMIMJIEKCOM MPUBOPOB KapoTaxka BO BPeMS BypeHms
n gonota PDC gnameTtpom 220,7 mm. daHHom KHBK
OCYLLECTBNSETCS padbyprBaHne OCHACTK 06CaaHOM
KONOHHbI 245MM, BypeHne 1 NoaroToBKa CTBoMa
CKB&XKWHbI K CMYCKY KOMOWHMPOBAHHOM KOSTOHHbI
METO0M 06paTHOM NPOPabOTKU.

3. /lcnone3oBaHne KOHLENLMM pacyeTa 1 nogbopa
MaKCUMaUTbHO 3MPEKTUBHBIX TEXHOIOMMHECKMX
napameTpoB bypeHus «Fast Driling», nosBonstoLen
OOCTUraTb PEKOOHbIX MOKa3aTenen MeEXaHNHYECKOM
CKOPOCTU MPOXOOKN.

4. CnyckK KOMBVHMPOBAHHOW KOJTOHHbI, BKJTHOYAIOLLIEN
140MM 0b6cagHyto KOJIOHHY B MHTEpBase
FOPU30HTAIBHOIO y4acTka 1 ganee 178Mm o6cagHyo
KOJIOHHY 00 YCTbs. B KOMMOHOBKY 3aKaH4/BaHWS
BKJTtOYAETCSt 060pyaoBaHve ons nposegeHns MIPI ons
OaHHbIX TUMOPAa3MepOB.

5. LlemeHTnpoBaHne KOMOUHMPOBAHHOW KOTOHHbI B
VHTEpBasie 178 MM 06CaaHOM KOMTOHHbI Yeped MydTy
CTYMEHYaToro LEMEHTUPOBAHMIS.

6. [MoCTPpOeHNe reoMexaHUYeckon Mogenn 4o HadYana
BYPEHVISt 1 KOPRESALVIS MOAEIM B MPOLIECCE MPOBOOKMN
CKBaXKMH.

OCHOBHbIM OT/INYMEM (PUC.3) OT MPUMEHAEMOW paHee
TEXHOIOMK ABNSETCS 0ObeONHEHNE SKCMITyaTaUMOHHON
KOJTOHHbI AnameTpom 178x9,19MM 1 KOMMOHOBKM
3aKaH4MBaHVa 0ns 06canHom TPyObl AMAMETPOM
140x9,17MMm.

KomMnoHoBKa 3akaH4yvBaHusa MITPIT ong CKBaKuH ¢
KOMOUHNPOBAHHOW SKCMyaTaLMOHHOM KOIOHHOM
aHanornyHa NPUYMEHSIKOLLIENCS B CKBaXXMHAX CTaHAAPTHOM
KOHCTPYKUMW. OTNn4me 3akio4aeTCcs B TOM, YTO
0bopyOoBaHME UMEET TUMOPAa3MepbI, NpeaHa3Ha4YeHHbIe
019 OTKPLITOro CTBOMa agnameTpom 220,7MM 1 06cagHomn
Tpy6bl avameTpomM 140MM. Bce anemeHTbl 3akaH4umMBaHs,
rnocsne pasbypuBaHNsa MEKT BHYTPEHHWIA OVaMETP
paBHbIN BHYTPEHHEMY AnameTpy obcaaHom Tpyobl 140MmMm.
C LEeNblo YCKOpEeHVs BBOAA CKBaXKMHbI B 3KCMUlyaTaLo
MPUMEHSAKOTCS PacTBOPUMbIE LWapbl Asa nopTos [P,
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evaluated and optimal ways of implementation were
selected. The following was decided:

1. Drilling under the conductor in the interval with the
curvature parameters to reservoir entry point and further
drilling to the target bottom on the horizontal section
with use of hydrocarbon-base muds (OBM) with a
single free fall.

2. Utilizing a rotary steerable system and LWD tools and
220.7mm PDC drill bit. This BHA is used to drill the 245mm
casing, driling and prepare the borehole for running the
combined string using the back reamer.

3. Calculating and selection of the effective process
parameters of Fast Drilling to gain record-breaking
penetration rates.

4. Running the combined string that comprises of the
140mm casing in the horizontal interval and a further

178mm casing string to the wellhead. The completion
comprising of the MSF is sized respectively.

5. Cementing the combined string in the 178mm casing
interval through the cementing collar.

6. Geomechanic modeling prior to drilling and adjusting
the model during the drilling.

The main difference (Fig. 3) from the previous technique is
that the 178x9.19 production string is combined with the
completion for 140x9.17mm casing.

MSF completion with the combined production string is
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Puc. 2. 1D reomexaHmnyeckast Moaeb 4151 CKBaXKMHbI
[oVPasnoMHOro MECTOPROXKAEHIS

Fig. 2. 1D Geomechanic Model of Prirazlomnoye Well
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Puc. 3. Otnnime TMnoBOW ropU30OHTasTbHOM CKBaXKHbI OT ABYXKONOHHOW
Fig. 3. Difference between Standard Horizontal Well and Two-String Well

MexgucumnnmHapHoe B3aumooencTeme
B npoLecce MeXaNCUMMIMHAPHOTO MIaHUPOBAaHNS U
peansaLmn NpoeKTa y4acTBOBaN CrIeLManiCTbI:

1.MAO «HK «PocHedTb»
2.000 «PH-HOraHckHedTeras»
3.000 «PH-LSIMunTP»

4.000 HD «PH-BypeHrue»

5. KomnaHum «LLIntombepxxe»

[nst peannsaumm NpoexTa Takxe dblna
MOEePHN3MPOBaHa bypoBast yCTaHOBKA B 4acTy
BO3MOXXHOCTU paboThl ¢ PYO 1 ycTaHOBKM 060pYO0BaHUS
0N OCYLLKW LLnama.

Ocobbi BKNag, B YCNELLUHYIO peann3aumio NpoekTa

Obln BHeceH PH-LISTWTP, cneumnanmcTbl KOTOPOro
KOHTPOMPOBaTN MPOLIECC DYPEHNS CKBKMH B PEXMUME
24 yaca / 7 gHen B Hegento.

PesynbTarbl

Mo pesynbTatam BypeHmst MepPBbIX TPEX CKBAXKMH
MPOEKT CTPOUTEBLCTBA CKBXKNH C KOMOVHNPOBaHHOW
aKcnayaTaUYIOHHOW KOSTOHHOM MPU3HaH YCNELLIHbIM.
Jlyywmin nokasatenb 6ypeHns ropU3oHTasIbHON
CKBaXKMHbI [1p1pa3ioMHOr0 MECTOPOXKAEHWS -

16,7 CyTOK, TakM 06pa3oM, COKPALLEHNE CPOKOB

www.rogtecmagazine.com

similar to the completion utilized for standard wells.

The difference is that the equipment is sized for 220.7mm
open hole and 140mm casing. After drilling, the inside
diameter (ID) of all completion elements equals to the ID of
the 140mm casing. To speed up the well commissioning,
soluble balls are used for the fracturing ports.

Cross-Disciplinary Interface
The following engineers participated in cross-disciplinary
planning and Project execution:

1. NK-Rosneft

2. RN-Yuganskneftegaz

3. RN-Center of Expertise and Support
4. RN-Burenie

5. Schlumberger

For the Project purpose, the drilling string was upgraded
to use OBM and slurry drying equipment.

RN-Center of Expertise and Support provided great input
for the Project’s success while providing 24/7 monitoring
of the drilling process.

Results

The first three wells drilled showed that the well design
with a combined production string is the most successful.
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B GYPEHVE

CTPOUTENBCTBA
coctaBunio 41%
OT cpenHen

MPOOO/PKUTENBHOCTN
CTpOUTENLCTBA
FOPU3OHTa IbHbBIX
CKBE&XKVH TUMOBOW
KOHCTpYKLUMM — 28.5
OHen (Pnc.4.)

[MonyyeHHbIe
pesynbTaThl:

1. KoHuenums
CTpOUTENBCTBA
CKBaXXWH C
KOMOVHPOBaHHOM
aKcnayaTaLUIoOHHON
KOJTOHHOW C
3aKaH4YMBaHNEM
MI'PT1 npoBepeHa
1 peann3oBaHa Ha
npaKTuKe.

Tunosasi C Standard HW

1Irc HW1

2TC HW?2 3rc HW3

M ®akTuueckoe Bpems BypeHus, aHein Actual drilling time, day
B YucToe Bpems Gyperus, arein Net driling time, day
B Mnarosoe Bpems OMNW, aHelr Planned during test, day

Puc. 4. CpasHeHvie NnaHoBOro 1 (hakTUHeCKoro BoeMeHM CTPOUTENbCTBA TREX MOPU3OHTASbHbBIX

CKB2XXMH C KOMOVHPOBAHHOW SKCMTyaTaLyIOHHOM KOMOHHOW Ha [prpasnoMHOM MECTOPOXAEH C

2. NHTepBan TVMNOBOW CKBaXKMHOWM
aKcnayaTaLUIoOHHON
KOJTOHHbI 1
XBOCTOBUKA
npobypeH 3a oauH

pewc.

3. Bnepsbie B NAO «HK «PocHeTb» BbINOMHEHDI
YCMELLHbIE CMYCKM KOMOUHMPOBaHHbIX 178x140MMm
KOJIOHH C 0BopyaoBaHMeM 3akaHqmBaHusg MITPT.

4. Bnepsble B PH-KOHI™ BbINONHEHO yCnewHoe
3ameLleHmne PYO Ha »K1OKOCTb 3aKkaH4mMBaHus.

Heob6x0aMMO OTMETUTbL, YTO UMEETCH NoTeHLUMan
JanbHenero cokpaLleHnsa cpokos OypeHus, 3a

CYET YMEHbLLEHNS HENPON3BOOUTESIbHOTO BPEMEHN U
ONTUMM3ALUM TEXHOMOMMYECKIMX MPOLECCOB, C Y4ETOM
NoJly4eHHOro NPaKTUYeCKOro OnbiTa B NPOLecce
peannsauumn gaHHOro NpoexTa.

Ha oCHOBe MOJSly4eHHbIX Pe3yibTaToB MPUHATO
PELIEHNE O TUPAKMPOBAHNN TEXHOIOTMK BypeHINs
CKB2XXVH C KOMOVHMPOBAHHOW SKCMyaTauiOHHON
KOTOHHOW ¢ 3akaHumBaHem MITPT B MAO «HK
«PocHedTb».

POCHEDTDb
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Fig. 4. Planned and Actual Construction Time for Three Horizontal Wells with Combined Production
String at Priraziomnoye Fild vs. Standard Well

The best horizontal drilling construction rate was 16.7
days for the Prirazlomnoye field, so the construction
period was 41% of the average construction period for
standard horizontal wells, which is 28.5 days (Fig. 4).

Results:

1. The well design with a combined production string and
MSF completion was proven to be successful

2. The interval of the production string and liner was drilled
by a single trip.

3. NK Rosneft has successfully completed runs of
178x140 mm combined strings with MSF completion
equipment for the first time.

4. RH-YuNG successfully used OBM completion fluid for
the first time.

It should be noted, that drilling times can potentially be
further reduced due the experience gained on this project
in reducing downtime and the optimization of the technical
processes.

Based on the results that we achieved, we decided to

promote this technique with a combined production string
and MSF completion throughout Rosneft.
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