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pasBUTNA B OypeHU 1 3aKaHYMBaHUN CKBaXKUH

Gazprom Neft:
Innovations on the Horizon

Gazprom Neft Has Updated Its Technology Development
Program for Well Drilling and Completions

Brnsnpom

TekcT: AnekcaHap AnekceeB

®oto: Anekcanap TapaH
VIHdorpaduka: TatbaHa Yoanosa

CoBpeMeHHble HedpTsHble CKBaXXUHbI —
BbICOKOTEXHOJIOTNYHbIE N O,0POrne Coopy>XeHus.
OT TOro, HaCKOJIbKO yCMeLIHO KOMMaHns ocBanBaeT
MHHOBAaLMOHHbIE TEXHOJIOMMN X CTPOUTENDLCTBA,
Hanpamylo 3aBUCAT ce6ecToMMOCTb 0,06bIBaemMon
HedoTn, ycnex B pa3paboTke HETPAOUNLMOHHbIX

M TPyOoHOM3BJIEKAEMbIX 3aMnacoB, a TakXe
BO3MO>XHOCTM MpoOJieHUs aKcrnyatauum 3pesibix
MeCTOpPOXKOeHUN ¢ nagaroLlen oobbluen

BypeHue 2.0

B «["aznpom HedhTW» npuHaTa nporpammMa
TEXHOIOMMHYECKOro PasBuTUs «TexHoNornm bypeHms

1 3aKaH4YMBaHWs CKBaXXWH». [1porpamma, Ha camom
Oene, He COBCEM HOBast: pedb NOeT 06 akTyanmaaumm
1 pasBUTUU JOKYMEHTa, yTBep>kaeHHoro 8 2015 roay.
[MNpeoplayLUas 4OAroCpOYHas MporpamMma BrYana 27
MPOEKTOB. HacTb 13 HMX Bbliia pean3oBaHa, OT HEKOTOPbIX
MPULLNIOCH OTKa3aTbCH, Tak Kak NMosiBANUCH JyudLlne
ansTepHaTtViBbl, 10 MPOEKTOB NEPELLIM B OBHOBIEHHYHO
nporpammy, a 0bLLEE UX YNCMIO AOCTUMIO 79.

OpHako rnaBHOE pasnuyne — He B KOJIMYEeCTBe
NMPOEKTOB, a B CMeHe noaxoda. «B nepsol Bepcum
nporpamMmbl pedb Liisa O MOUCKE U UCTbITaHWN
OTAENbHbIX TEXHOJI0MN, — roBopuT KceHnsa AHTUNOBA,
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Today’s oil wells are highly sophisticated and costly
facilities. The company’s successful introduction

of innovative construction technology is directly
linked to the oil production costs, achievements in
developing non-conventional and hard-to-recover
reserves and extended operation of brownfields with
their falling production.

Drilling 2.0

Gazprom Neft has approved its Well Drilling and
Completion Technology Development Program. The
Program is actually not that new: it is an update on

and further elaboration of the document approved in
2015. The previous long-term program comprised of 27
projects. Some of them were implemented while other
were canceled since new, better alternatives arose, with
10 projects being moved to the updated Program and a
total project number reaching 79.

However, the major difference is not the quantity of
projects, but a paradigm shift. «The first revision of the
Program discussed investigating and testing individual
technology,» Ksenia Antipova, Project Manager for
Gazpromneft NTC, said. «While implementing the first
revision of the Program, we generated a sizable bank of
innovative solutions and got mobilized toward a more
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DRILLING

PYKOBOAMTESb NPOEKTOB [ asnpomMHedTe HTL . —
Peannsys nepByto BEPCUIO MPOrpaMMbl, Mbl
HapaboTann CyLLeCTBEHHYIO 6a3y MHHOBALMOHHBLIX
PELIEHU 1 CTau rOTOBbI K LiEIeHanpaBieHHOMY
BbIMNOJIHEHNIO 3a[a4 aKTUBOB, MNOAOMPas ONTUMAasTbHbBIN
KOMMIEKC TEXHOIOM N>,

LenctBnTenbHO, HEKOTOPbIE PELLEHUS, KOTOPbIE
OKa3bIBAIOTCH S3KOHOMUYECKM HEBBIFOOHBIMI MPY

NX UCMbITAHUSX MO OTAENbHOCTU, MOIyT AaTb
COBEPLUEHHO MHOM 3hMEKT B COYETAHUN C APYrMUA
TexHonornaMn. VIMEHHO 3TOT CMbIC/T Dbl 3aI0XKEH B
MOHATME «OMTUMASIbHBIA AN3aNH CKBaXKWNHbI», CTaBLIEe
OCHOBOW KJIKOHEBOIO HaMpaBNeHNst TEXHOTOMNYECKOM
nporpamMmsl. «ONTUMasbHbIV An3aH — 3TO
KOMMIEKC TEXHOOMMYECKMX PELLEHUI, KOTOPbIE
Hanpas/ieHbl Ha COKpaLLEeH/e CPOKOB 1 CTOUMOCTU
CTPOUTENBCTBA CKBaXKMHbI Be3 yXydLLEeHNs Ka4ecTBa

N C COXPaHeHNeM MM NOBbILIEHNEM 06 BEMOB
0006bl4nN, — OOBACHSIET HaYasIbHMK YNpPaBeHUSt HOBbIX
TexHonorun ,FaznpomHedTs HTL" KOpuin KonecHnkos.
— Co3paHue TakMx ONTUMasibHbIX AM3anHOB A1
Pa3HbIX MECTOPOXAEHWA N FOPHO-TE0TOMNYECKIMX
YCIOBUI 1 CTb MaBHas Lesb Nporpammbl. NoMumo
3TOro, MporpaMMa BKJIOHaET eLle ABa HanpaBeHVs:
3aKaH4MBaHVe CKBaXKMH B CIOXKHbBIX YCIOBUSX U
TEXHOJIOrMYeCKe napTHepcTea. VIx 3apava —
MOMOJTHEHME TEXHOIOMMYECKOro NopTdens: paspadoTka
1 anpobauus TEXHOOIMMIA, KOTOPbIE B Aa/IbHENLLEM
OyayT BCTPOEHbI B aPECHbIE KOMMIEKCHbBIE PELLEHNS
01151 pa3HbIX aKT/BOB».

OnTumunsnpym ato

CB0eobpasHbiM MNOIMIOHOM MO UCMbITAHUIO KOHLEMNLA
onTuManbHoro AnaarHa ctano LlapnyaHckoe
MecTopoxxgerHmne. OcHOBHasa Npobaema 3Toro akT1Ba
— KaTacTpodmyecKne NormoLLeHNs pacTBopa Npu
OypeHun. MNpur 3TOM HXKE MOrNOLLALLEro FrOPNU3oHTa
NOET 30HA HECTAOWUBbHBIX MIMH, BCKPbITb KOTOPYHO
HEBO3MOXXHO, He CrnpaBuBLUNCH C MNMOrJiolleHnemM B
BblLLeNexatlem nnacte. Npu TpaguUMoHHOM noaxone
Ha 3TO YXOAMIO MHOIO BPEMEHW 1 CPeacTB, YTo Aenaso
CKBaXXWHbI HepeHTabe bHbIMW. VICcnbiTaHne HEKOTOPbIX
HOBbIX TEXHOJIOMVIN B OTAENBbHOCTU TakXXe He NpuHecs1o
»Xenaemoro pesynbTara.

OOHako HOBbIM NOAXOM4, MO3BONA CYLLIECTBEHHO
N3MEHUTb CUTyaumto. PeleHne BbIno HanoeHo He B
OTAENbHbIX TEXHOIOTUSIX, & B UX COYETAHNN, KOTOPOE
1 NEerno B OCHOBY ONTUMasIbHOMO AM3anHa CKBaXKMHbI
ons LapryaHckoro MectopoxxaeHna. B HoBom
KOHCTPYKLIMM NOrMOLWAIOLLMI FOPU3OHT BCKPbIBANICS C
1NCMNoIb30BaHVeM 60osiee AeLIeBOr0 PacTBOPa, 3aTeEM B
CKBaXXMHY onyckanacb obcagHast KOJIOHHa, a HUXXHUM
NHTEepBa, BK/IKOHABLUWM HECTABUNBbHbIE FVHbBI U
NPOOYKTMBHbBIM MAAacT, BYpUICsa C UCMOIb30BaHNEM
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focused response to the reservoir challenges by selecting
an optimal package of technology.»

In fact, some solutions that are not economically
practical when tested separately may prove to be

a whole different story in a synergy with another
technology. This is the true meaning behind the term
«optimal well design» that underpins the main focus

of the Technology Program. «Optimal well design is a
range of process solutions aimed at cutting down on well
construction time and costs without any compromise
on quality while maintaining or increasing the production
level,» Yuri Kolesnikov, Head of New Technology for
Gazpromneft NTC, explained.

«Development of such optimal designs for varying fields
and mining & geological conditions is the major goal

of the Program. The Program further covers two more
areas: well completion under challenging conditions
and technology cooperation. Their goal is to expand
the array of technology: Develop and trial balloon the
technology that will be further integrated in the targeted
comprehensive solutions for various reservoirs.»

Optimize It

The Tsarichanskoye Field was the sandbox for the
optimal design concept. The major issue with this
reservoir is a massive loss of mud during drilling.

And there is an unstable clay area beneath the lost
circulation zone that cannot be tapped without
overcoming the mud loss in the above lying formation.
A conventional approach would take up considerable
time and funding thus turning the wells unprofitable.
Individual tests of several new technologies didn’t
produce the intended outcome.

However, the new way made a tremendous difference.
The solution did not lie in an individual technology but in
the synergy that provided a footing for the optimal well
design for the Tsarichanskoye Field. The new design
envisaged penetration of the lost circulation zone with a
cheaper mud then running a casing string down the hole
and drilling the lower interval embracing unstable clay
and the producing reservoir with oil-based mud. Use of
the rotor-controlled system and high performance drill
bits supported a notable increase in penetration rate

for this interval that would otherwise make such design
impossible. The production string in the lower part of
the well was replaced with a liner while the later version
embodied a hitherto unused design with two liners hung
one after the other that enabled an even further decrease
in steel intensity (see the figure on the next page).

This well design significantly cut down on the final

construction cost. The cost advantage realized through
the technology package is 34 million rubles.
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W bBYPEHVE

CylecTBytoLas KOHCTPYKLUS
Existing design

t

OnTUMN3nMpoBaHHas KOHCTPYKLUNS
Streamlined design

BypeHune
Ha TeXHNYeCKon
Bofe
Drilling with
process water

BypeHuve Ha pacTeope
Ha yrnesoa0poAHoN
OCHOBe + fjlonoTa
RHODES + PYC

Oil-based mud drilling
+ RHODES drill bits
+ Rotor-controlled system

Puc. 1. OnNTMMN3MPOBaHHbIN OM3aiH CKBaXKUHbLI A1s LlapnyaHckoro MectopoxxaeHms
Fig. 1. The streamlined well design for the Tsarichanskoye Field

pacTBopa Ha yr/IeBOAOPOAHON OCHOBE. [prMeHeHVEe
PYC 1 BblIcOKOMhdEKTMBHbIX O010T NO3BONAO
CYLLIECTBEHHO YBESINYUTL CKOPOCTb MPOXOLAKM STOro
MHTepBana, 6e3 4Yero peann3oBaTb Takyto KOHCTRYKLMIO
Ob1710 Bbl HEBO3MOXKHO. DKCMyaTaLUVOHHasA KOIOHHA B

HKHEN YaCTu CKBaXKWHbI Obla 3aMeHeHa XBOCTOBUKOM,

a B 6bonee no3gHemn
Bepcuun bbina
peanu3oBaHa paHee
He NpUMeHsIBLLIasCS
KOHCTPYKLMS 13

OBYX XBOCTOBVKOB,
noaBeLLeHHbIX Opyr 3a
OPYrom, YTo NMo3BOINIO
elle bonee CHU3NTb
MEeTaJINTIOEMKOCTb

(CM. PUCYHOK).

Peanusaupsa Takoro
an3arHa CKBavKMHbI
No3BOJIMIa CYLLECTBEHHO CHU3UTL UTOFOBYO CTOUMOCTb
CTPOUTENBCTBA. DKOHOMUYECKUN 3PAEKT OT NMPUMEHEHWS!
KOMMIEKCa TEXHOIOMNIA COCTaBWU 34 MH pyGen.

Ha KaXkKoM MECTOPOXAEHUN €CTb CBOU CITOMXHOCTU,
KOTOpPble MOIyT ObITb PELLIEHbI 3a CHET MNOA0BHOTO,
HO B K&XXOOM CJlydae YHKabHOro, KOMMieKca
TEXHOOMMYECKMX peLLerHni. Tak, Ha MeCcCoaXCKoMm
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34 000 000 py6sie — 9KOHOMUNYECKUNN
adpheKkT OT NPUMEHEHUS KOMIJIEKCA
MHHOBALMOHHbIX TEXHOJIOrMA Npu
CTPOUTENIbCTBE CKBaXXUHbI Ha
LlapnyaHCKOM MeCTOpPOXOEHUMN.

34,000,000 rubles is the cost saving realized
through a package of innovative technology
employed during well construction in the
Tsarichanskoye Field.

Each field has its own challenges that may be dealt

with using a similar but a case-tailored, unique bunch of
technology solutions. For instance, using the Fishbones
multilateral wells, which reach the individual areas of

a highly compartmentalized reservoir, is spot on when
developing the B cyclothem in the Messoyakha Field
(see the Glossary).
However, the common
Fishbones are open
hole with no casing,
but it would cause a
borehole wall caving or
collapse leading to a
rapidly diminishing well
productivity given the
Messoyakha geological
conditions. To prevent
this from happening, it is
necessary to construct
the cased Fishbones,
the multilateral wells with the lined walls, here. No one
has ever constructed such wells in Russia. This is the
design that provided a footing for the optimal well design
in the East Messoyakha Field.

The optimal design for the Priobskoe Field sees a switch

over from the quadruple casing well construction to the
dual casing one. It is also envisaged to use the oil-based

www.rogtecmagazine.com
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B GYPEHVE

MECTOPOXXOEHUN NPW pa3paboTke umknTa B
aKTyaslbHO UCMOJIb30BaHNE MHOr03ab0MHbIX CKBaXKWH
«(PULLBOHOB» (CM. FIOCCapuii), KOTOPbIE MO3BONAT
OXBaTUTb OTAESIbHbIE 30HbI CUMBHO PACHSIEHEHHOMO
nnacta. OgHako CTBOJIbl OObIYHbIX PULLOGOHOB

OEeNatoT OTKPbITbIMUA — B HUX HET 06CaAHbIX TPYO, a

B re0NIOMMYECKMX YCIOBUSIX Meccosxn aTo YpeBaTo
obBanamm, Cx10MbiIBaHMEM CTEHOK CTBOJIOB U, Kak
CneacTeue, BbICTPbLIM NaagHNEM NPOOYKTUBHOCTA
CKBaXKMHbI. YTOObI 3TOr0 HE NPOUCXOANI0, 30ECh
NAAHNPYETCHA CTPOUTENBCTBO 0OCaPKEHHbIX (OULLIOOHOB
— MHOro3ab0oHbIX CKBaXXWH, CTEHKW KOTOPLIX OyayT
YKPEMIEHbI XBOCTOBMKaMW. B Poccum Takmnx CKBaxkuH
€LLEe HNKTO HE CTPOUN. VIMEHHO 3Ta KOHCTPYKUMS ferna
B OCHOBY ONTUMaJIbHOrO An3arnHa onsg BocTouHo-
MeCCOsIXCKOro MECTOPOXKAEHNS.

OnTumaneHbIM amnsanH ons MNprobekoro
MECTOPOXOEHWS NPEAnoAaraeT nepexomn ot
YETBIPEXKOSTIOHHOM K ABYXKOIOHHOW KOHCTPYKLIMM
CKB2XXMHbI. 30ECh TakKe MpeanosiaraeTcsa NpUMeHUTb
BypOBOW PacTBOP Ha YrIeBOAOPOOHOM OcHoBe U PYC
0719 BbICTPOro MPOXOXAEHVS HECTabWIbHOWM 30HbI. Kpome
TOro, B CKBaXKMHY OyOeT CryCKaTbCA KOMOUMHNPOBAHHbII
XBOCTOBVIK 13 TPYO PasHOro anameTpa, KOTOPbI paHee B
«[a3npomM HedTK» HE MPUMEHSIICS.

[Moao6HbI MPOEKT, HO AN HECKOMBKO APYrMX FrOpHO-
reonornMyecKmx yCaoBun, ByoeT pean3oBbiBaTbLCS
1 B MernoHe. 3aecb npeanoaaraeTca nepexon ¢

PaspaboTka amnsariHa CroXHbIX CKBaXKUH
TpebyeT 3HAUYNTENIbHOWN UHXXEHEPHON
npopaboTkn 3abolHble MHHOBAaL M

The design of the complex wells places an
increased emphasis on substantial engineering
efforts for its development.

— =
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mud and the rotor-controlled system to readily penetrate
the unstable area here. Beyond that, a combined liner of
varying diameter pipes never before used by Gazprom
Neft will be run down the well.

A similar project but in the somewhat different mining

& geological circumstances will be also implemented in
Megion, in Western Siberia. It envisages a shift from the
triple casing well construction to the dual casing one.
Geomechanical modeling to select the drilling

mud with the required density will be instrumental in
project implementation to successfully penetrate the
challenging intervals.

Such projects place an increased emphasis on
substantial engineering efforts and close connections
between the disciplines. Apart from the examples
mentioned above, the top priority for 2017 is to
implement the optimal design projects in such reservoirs
as the Eastern Section of the Orenburgskoe Oil & Gas
Condensate Field and Novoportovskoye.

Bottomhole Innovation

Another portion of the Program is the well completion
under challenging conditions. This part extensively

relies on import making development and appraisal

of domestic technology as well as reducing its costs,
especially pressing. A vital facet of business is to develop
the relevant competencies, especially, within

the subsidiaries.

www.rogtecmagazine.com
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B GYPEHVE

CNO>XXHOCTb MHOIOCTBOJ1bHbIX CKBAXXWH

MO KITACCNPUNKALNN TAML

Knaccudurkaumm MHOrocTBOSIbHbIX CKBaXXWUH Obina co3gaHa B 1998

HeKOMMep‘-IECKOVI opraHmsau,melh Mo TEXHOJIOrM4eCKOMY pa3BUTUIO B

obnacTu CTpoUTEeNbCTBA MHOFOCTBOJIbHBIX CKBaXkuH (Technical
Advancement of Multilaterals, TAML).
Bcero cyuwectByeT 6 ypoBHeln cnoxxHoctn TAML. Beibop Toro nnm

WMHOr0 YPOBHA C/JIOXKHOCTWU 3aBUCUT OT Tpe6OBaHVIVI K repMeTu4yHoCTN

CTBOJIOB U NX COG,D,I/IHeHI/If;I, KOTOPbIE B CBOIO o4epenb OANKTYOTCA

FOpPHO-reoJiorn4eCKnMmn ycnosusmMin. ypOBeHb CNTOXKHOCTUN KOHKpPET-

HOW CKBa>XWHbI OrnpeaenseTcs TakuMy napametTpamMu, Kak Hanuyme

o6cafHbIX pr6 B OCHOBHOM CTBOJ1€ 1 OTBETBJ/IEHNAX, NX LEMEHTNPO-

BaHWe, repMeTUYHOCTb CoOeANHEeHNs, NCMOoJSIb30BaHMe NakepoB OJ15

YCTaHOBKWU TEXHOJIOIrNY4eCKOoro oﬁopy,qosava nT. N

OcCHOBHOW CTBON 1 6OKOBbIE OTBETB/IEHNSI HE MEIOT KpenneHna

npO'-IHOCTb Cou4sieHeHna n ero rmgpasnnyeckasa n3osiMpoBaHHOCTb
LLeSIMKOM 3aBUCAT OT CBOWCTB nopoabl B MeCTe co4YieHeHnA

D) Ha cxeme cnpaBa. OCHOBHOI CTBOJ1 06CaXKeH 1 3aLEMEHTNPOBaH,
B6OKOBOW CTBOM OCHALLLEH XBOCTOBUKOM (punetpom). CouneHeHne
rMApaBANYecKy He N30MPOBaHO.

Ha cxeme cneBa. OCHOBHOW CTBOS1 06CaXKeH 1 3aLeMeHTNPOBaH,
60OKOBOW CTBOM VIMEET OTKPbITbIN 3a601A.

changu\nm prﬁaMVI, W1 B Ka>kaoM CTBOJIe NoABeLleH XBOCTOBUK.

YpoBeHb 6

YpoBeHb 5

YpoBeHb 4

YpoBeHb 3

YposeHb 2 YposeHb 2

OcHoBHoW cTBON 06Ca)keH 1 3aLeMeHTpoBaH. BokoBol cTBon obcaxxeH

6€3 LEMEHTNPOBaHNSA. BO3MOXHO KperneHne y TOUKN pa3BeTBieHNs 6e3

LeMeHTUpoBaHUS.

CTBOJ1 UMEET XBOCTOBWK (PunsTp).

5 OcHoBHOW 1 60KOBOW CTBOJIbI 06CaXeHbI 1 3aLEMEHTVNPOBaHbI. TEXHOO0-
rnyeckoe obopypoBaHue Ansi o6blYM KPENUTCS C UCMOIb30BaHNEM

nakepos. CouneHeHve repmMmeTn4Ho.

OcHoBHOW 1 60KOBOW CTBOJbI 06CaXxeHbl 1 3aLeMeHTMpoBaHbl. BokoBoi

YpoBeHsb 1

6 OcHoBHoOW CTBON MMeET 3a60NHOE pasBeTBNEHME N KpenneHe o6opyao-

BaHus oS pasgenibHon fobbiun. CouneHeHne repMeTuyHo.

TPEXKOSIOHHOW Ha ABYXKONIOHHYKD KOHCTRYKLMKO
CKBaXKMHbI. BONbLLUYO poib Npy peanmsauumn NpoexkTa
OyOeT urpaTb reOMEXaHMYECKOe MOAENMPOBaHE,
KOTOPOE NOMOXXET Nogobpats 6ypoBOM PacTBOp C
TpebyemMon NAOTHOCTLIO NS YCNELWHOr0 NPeoaoNeHNs
NPOBIEMHBIX MHTEPBASIOB.

Takre NPOeKTbl TPEOYIOT 3HAYUTENTBHOW NHXXEHEPHOW
NpopaboTKN 1 TECHOO B3aUMOLENCTBUS MEXOY
dyHKUMAMN. TTOMVYMO NEepeYnCrIEHHbIX NPYMEPOB

B npuopuTteTax Ha 2017 rog peanmsaums

MPOEKTOB ONTUMABEHOIO AM3aHa Ha Takux

aKTMBax, Kak BoCTouHbIN y4acTok OpeHbyprckoro
HehTerasokKoOHAEHCATHOrO MecTopoXxaeHns (BY
OHI'KM) n Hosbeim lMopr.

3abonHble NHHOBaLIMKN

BTopoe HanpaBiieHve NporpaMmmbl — 3akaH4vBaHMe
CKB2>XNH B CJTOXKHbIX YCJTOBUAX. 3aBUCMOCTb OT
nMmnopTa B 3TOoM 0611aCTW OYeHb BbICOKa, MO-3TOMY
OCOBEHHO aKTyaslbHbl BOMPOCH! pasBuTus 1 anpobaumm
OTEYECTBEHHbIX TEXHOIOMN U CHUDKEHUS X CTOUMOCTI.
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The emphasized projects of 2017 include the
construction of the TAML1 through TAML4

multilateral wells (see the figure) in Messoyakha,

the Novoportovskoye, Gazpromneft Khantos, and
Gazpromneft Vostok fields. «Multilateral completion

is a complicated, high technology area that requires
considerable resources and a wide range of
competencies to grow and evolve,» Philipp Bredney,
Well Completion Head for Gazpromneft NTC, remarked.
«Developing and making it profitable is an ambitious task
that, when implemented, will have a huge positive impact
on the business.»

The TAML1 well construction project in the
Novoportovskoye field is one of the projects already
implemented within the Program. «It is a Russian
technology. And it increased the drainage area at a
minimum cost that led to a significant improvement in the
well’s economic performance,» Philipp Brednev clarified.

One more essential project is underbalanced drilling.
Technology is vital for developing the naturally fractured

www.rogtecmagazine.com



DRILLING W

TAML CODES TO CATEGORISE
MULTILATERAL WELLS BY COMPLEXITY

Classification of the multilateral wells was developed by the
Technology Advancement of MultiLaterals (TAML), a non-profit
project, in 1998.

Level 5
There are 6 TAML complexity levels. Selection of a particular
complexity level is based on the requirements to the bore and junction
hydraulic integrity that are, in their turn, anchored to the mining &
geological conditions. The complexity level of a particular well is
characterized by such parameters as the presence of casing in the
main bore and laterals, their cementing, hydraulic isolation, use of
packers to install process equipment, etc.
Level 3
1 An openhole main bore and laterals are uncased with a liner landed in
each lateral or the main bore. The integrity of the junction and its hydraulic
isolation is fully dependent on natural borehole stability at the junction.
5 Shown in the diagram on the right The main bore is cased and cemented
and a liner (screen) is run down into the lateral. The junction is not
hydraulically isolated.
sh f : : q Level 2
2 own in the diagram on the left The main bore is cased and cemented
with an openhole lateral.
The main bore is cased and cemented. The lateral is cased but not
3 ! : 3 ”
cemented. The junction can be supported with no cementing.
4 Both the main bore and lateral are cased and cemented. The lateral is

provided with a liner (screen).

5  Both the main bore and lateral are cased and cemented. The process
production equipment is held in place with packers. The junction is sealed.

6 The main bore has a junction at the downhole and is equipped for an

Level 6

Level 4

Level 2

Level 1

independent production. The junction is sealed.

BaxkHbIn acnekT paboTbl — pPas3BUTUE COOTBETCTBYHOLLIMX
KOMMNETEHLIMI, B OCOBEHHOCTU Ha YPOBHE A0YEPHUX
KOMMaHui.

Cpeon NpUOPUTETHBIX MPOEKTOB HanpaBneHNs

Ha 2017 rog, — CTPOUTENIbCTBO MHOIOCTBOJIbHbIX
CKBaXKMH ypoBHA oT TAML1 go TAML4 (cm. puc.)

Ha Meccosixe, HoBom [MopTy, MECTOPOXKOEHUSX
«["a3npomMHedTh-XaHToca» 1 «['a3npomMHedTb-BocToKa».
«MHOrOCTBO/IbHOE 3aKaH4Y/BaHNe — CIOXHOE,
BbICOKOTEXHOJIOMMYHOE HanpaBeHne, TpebytoLLee
NPUBAEHEHNS 3HAYUTENBHBIX PECYPCOB N Pa3BUTUA
00/IbLIOr0 KOIMYECTBA KOMMETEHLMN, — OTMeYaeT
Ha4Ya/IbHWK OTAena No 3aKaH4YMBaHUIO CKBaXKMH

I agnpomHedTs HTL" ®unmnn BpegHes. — Pa3uTb n
OOBECTU €r0 00 SKOHOMUYECKN PeHTabeNsHOro ypoBHS
— Cepbe3Has 3agaya, peanmsaupsa KOTOpon Oo/mMKHA
0aTb 3HAYNTENbHbIN 3MMEKT ONF KOMMaHWW»,

/13 y>xe peanmaoBaHHbIX MPOEKTOB B pamMKax

Hanpa.J/IeHS MOXXHO Ha3BaTb CTPOUTESILCTBO
MHOIOCTBOJIbHbIX CKBaXKMH YpoBHS TAML1 Ha
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carbonate reservoirs whose fractures open up during
well construction triggering a massive loss of mud.
During underbalanced drilling, the wellhead is sealed
and the bottomhole pressure is set up below the
reservoir pressure thus causing oil to flow to the well and
preventing mud from flowing into the formation. «In this
way, we aim to increase the number of the open fractures,»
Ksenia Antipova explained. «And if now we have to stop
when the first fracture has opened up because it sets off
loss of mud, this technology will aid in opening as many
fractures as the design bore length permits.»

The lateral construction project that keeps the existing
bore in operation will be implemented in the Gazpromneft
Khantos reservoirs. It will breathe new life into the old
wells whose profitability plunged along with their rates.
The technology allows keeping oil inflow from the old
bore when there is no guarantee of the new bore hitting
an economically viable production level.

Inflow control equipment is scheduled for testing in 2017.
This technology is vital to develop the under-gas-cap
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HoBOMOP-TOBCKOM MECTOPOXXAEHUN. «ODTO POCCUINCKAs
TexHonoruns. OHa fana BOBMOXXHOCTb YBEIMYNTL 30HY
OPEHNPOBAHVA MacTa NPy MUHUMasbHbIX 3aTpaTax,
YTO MO3BONMNO 3HAYNTETIbHO YYYLLNTb S3KOHOMWYEeCKne
noKasaTesin CKBaXKUHbl», — yTouHseT Gunvnn BpepHes.

Ele oanH BaxkHbIN NpoexkT — BypeHne Ha Aenpeccun.
TexHonorna akTyanbHa ons paspaboTky KapboHATHbIX
TPELLMHOBATBIX KOJIJIEKTOPOB, KOMAA B MpoLuecce
CTPOUTENBbCTBA CKBaXKMHbI HEPEAKO MPOUCXOANT
BCKPbITUE TPELIMH 1 HAYMHAKOTCS KaTtacTpoduyeckme
nornouleHus 6ypoBoro pactaopa. [pu 6ypeHun Ha
OEenpPeccun yCTbe CKBXKWMHbI rEPMETU3NPYHOT, 3aB0MHOe
OaBMEeHNe yCTaHaBNMBAKOT HXKe M1acTOBOrO, B
pesynbTaTe Yero HeOTb MNOCTYNAET B CKBXKMHY, He
[aBas pacTBOPY yxoOauTb B MNacT. «3a CHET 3TOro

Mbl PACCHATBIBAEM YBESINHNTD KOSTMYECTBO BCKPbITbIX
TpeWwwmH, — obbsAcHAeT KceHns AHTrnoBa. — Ecnn
celvac Mbl BblHY>X[EHbI OCTaHaBNMBATLCS, BCKPbIB
NEPBYIO TPRELLMHY, MOTOMY Y4TO HaYMHAETCS NOrOLLEHNE
pacTBopa, TO AaHHas
TEXHOIOMUS OOPKHA
MOMOYb BCKPbITh
CTOJIbKO TPELLVH,
CKOJTbKO MO3BOMAT
MNPOEKTHas OmHa
CTBONA».

[MpoekT no
CTPOUTENBLCTBY
OOKOBbIX CTBOJIOB
C BO3MOXXHOCTbIO
COXpaHeHust
aKcnyaTauun UMetoLLIerocs cteona dynet
peann3oBaH Ha akTiBax «[ a3npoMHedTb-XaHToCca.
OH N0O3BOMUT OaTb HOBYIO XKM3Hb CTAPbIM CKBaKMHAM,
PEeHTabeNbHOCTb KOTOPbIX 3HAYNTESIbBHO CHU3MIACh
BMecTe C AebuUToM. TexHoNorus gaeT BOSMOXXHOCTb
COXPaHNTb NPUTOK HED TN N3 CTAPOro CTBOMA B TEX
CryYasx, Korga OTCYTCTBYET YBEPEHHOCTb B TOM, YTO
HOBbIM CTBOJT MO3BOINT 0OECNEUYNTb SKOHOMUYECKN
npuBaeKaTeNlbHbIN YPOBEHb O0DbIYN.

B 2017 rogy nnaHvpyeTcst UCMbITaHne yCTPONCTB
KOHTPOIS MPUTOKA. OTa TEXHOI0MS Ype3BblHaiHO
aKTyasibHa /19 pa3paboTky NoAra30BbIX 3aSIEXXEN, Tak
Kak OHa NPensaTCTBYET NPOpbIBaM ra3a K CKBaXKMHaM,
BEPOSITHOCTb KOTOPbIX Ha TaKNUX MECTOPOXAEHMSAX
OYEHb BESMKA.

Takke naet paboTa No CTPOUTENBCTBY CKBaXKWH

CO BCe boee NPOTPKEHHBIM FOPU30OHTaSIbHBIM
cTBOsIOM. Pekoppg 2016 roga — OBYXKUIIOMETPOBASA
rOpn3oHTasIbHas CKBaxkMHa. A B niaHax Ha 2017 rof,

— CTPOUTENBCTBO Ha MECTOPOXAeHUM HoBbin MopT
CKBaXKMHbI C FOPU3OHTasIbHbIM YHaCTKOM OJIMHOM 2,5 KM.
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CTpouTeniIbCTBO MHOIMOCTBOJIbHbIX CKBa)XUH
— cepbe3Hasa 3agava, peasinsaums
KOTOPOMN O0JKHA OaTb 3HAYUTESIbHbIN
9KOHOMMYECKMN 9P PEKT 019 KOMMAaHUMN.

Multilateral well construction is a momentous
task that, when implemented, will have
a notable positive economic impact on
the company.

deposits since it prevents gas breakthrough to the oil
wells, which is highly common in such fields.

Simultaneously, wells with an ever deepening horizontal
bore are under construction. The 2016 all-high record is
a two kilometer horizontal well. The 2017 plans provide
for construction of a Novoportovskoye field well with a
2.5-km horizontal section.

Cooperation for Oil

Technology cooperation should provide Gazprom Neft
with access to the competencies and technology
they are otherwise lacking. Besides that, the industry’s
existing cutting edge well construction technology gets
tweaked to meet the company’s crucial needs.

One example of the project implemented based on
technology cooperation is to develop a base oil for oil-
based muds that are now growing in demand. For the
moment, the oil comprising 65% of the mud is procured
from abroad while

its production at the
Gazprom Neft plants
will slash down the
OBM cost by 40-50%
and thus bring an
upsurge in the drilling
efficiency under
challenging conditions.

Another project

is to test the
chemical diverters
for a multistage re-fracturing on the wells with falling
productivity. A special composition is injected in the
wells that previously underwent fracturing to plug

the old fractures and form the new ones. The agent
decompose with time, and the well returns to operation.
In the rest of the world, this technology is used for
the low permeability shale reservoirs. The issue facing
the cooperation members is to fine-tune the chemical
diverter composition to use it for the conventional
terrigenous fields.

One more project contemplated to be implemented
within the cooperation is to develop a hybrid drilling

rig. It is a high technology rig, easy to haul and install.
An automated trip system enables a notable increase in
penetration rate. The rig will be further equipped

with its own coiled tubing that will radically simplify
most operations.

The casing drilling project is also scheduled to be
implemented in 2017. The technology envisages the
use for drilling of the same pipes that will later form the
production string of the well. The end of this string has
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DRILLING

3akaHuYMBaHME CKB2XKMH B CJIOXHBIX YCIIOBUSIX — OOHO M3 HanpaBAeHWI TEXHOIOMMHYECKOM NMPOorpaMmbl
Well completion under challenging conditions is a portion of the Technology Program.

MapTHepcTBO BO nmst HePTU

B pamMKax TEXHONOIMMYeCKNX napTHeEpPCTB <<Fa3r|porv|
HedOTI:>> paccHnTbiBaeT NoJsiydnTb OOCTYN K
HEOOCTAaKLWNM KOMMNETEHLUNAM N TEXHOJIOTNAM.
KpOMe TOro, cywecTteyrowpme B OTpacsin nepenoBbie
peLleHna B obnacTtun CTpounTesIbCTBa CKBaXXMH
,EI,OpEiGaTbIBaPOTCﬂ B COOTBETCTBUN C aKTyasibHbIMWA
I'IOTDG6HOCT9|MI/I KOMMNaHnn.

[MpuMep NPOEeKTa, PeaM3yemMoro B paMmkax
TEXHOJIOMMYECKOro NapTHepPCTBa, — co3aaHne 6a3oBoro
Maca ons 6ypoBbIX PacTBOPOB Ha Yr/1eBOAOPOAHOM
ocHoge (PYO), NnOoTpebHOCTb B KOTOPbIX CEroaHsA pacTeT.
Moka macna, coctaBnsowme 65% Taknx pacTBOPOB,
3aKynaroTcs 3a rpaHnLEen, 0aHaKo opraHn3aLms 1x
npomn3BoACTBa Ha 3aBodax «[ asnpom HedTV» NO3BOANT
CHU3UTb cTOMMOCTb PYO Ha 40-50%, a 3HauuT,
3aMETHO MOBLICUT 3PIEKTUBHOCTL DYPEHUS B

CITOXKHbIX YCTOBUSIX.

Lpyron NpoekT — UCMbITaHNE XUMNYECKMX
OTKNIOHUTENEN N NpoBeaeHVs NoBTopHOro MIMPI
Ha CKBaXKMHaxX C NagatoLlen gobbiden. B ckBaXKMHbI,
FOe paHee y>xe MPOBOAWIICS MMAPOpa3pbIB MaacTa,
3aKa4yBaeTCs cneumanbHbll COCTaB, KOTOPbIN
ONOKMPYET CTapble TPELWHbI 1 0AeT BO3MOXXHOCTb
€c0o34aTb HOBblE. Hepes HEKOTOPOE BpeMs COCTaB
pas3pyLUaeTcs, 1 CKBaXKMHA CHOBA BBOOUTCS B
aKkcnyataumo. B MMpPOBOM NpakTuke aTa TEXHOOMS
NPUMEHSIACh Ha ClaHLEBbLIX KONEKTOPAax C HU3KOW
MNPOHMLIAEMOCTBLIO. 3adada, KoTopast CTOUT CerofHs
nepeq y4acTHVKamMn NapTHePCTBa, — fgopaboTaTtb
COCTaB XMMMUHYECKOrO OTKJTOHUTENS /19 MPUMEHEHUS ero
Ha TPAAVLMOHHBLIX TEPPUrEHHBbIX MECTOPOXOEHSX.

Elle oanH NpoeKT, KOTOPbIN MiaHupyeTcst
peann3oBbIBaTb B paMKax NapTHepCcTBa, —
co3naHne rmbpuaHon BypoBon YCTaHOBKN. 3TO
BbICOKOTEXHOJIOMMYHAdA yCTaHOBKA, KOTOPYHO
Nerko TpaHCMopTMPOBAaTL M YCTaHaBIMBATb.
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a special turbo shoe on it that both protects / guides its
bottom end while running in the hole (as a typical casing
shoe) and starts rotating to drill when mud is supplied.
The dedicated remotely controlled deflecting rods placed
on the bottom of the string are used to deviate the well

if necessary.

Among the rest of the close future projects, mention
can be made of discovering the best possible
surfactants for the formulations for initial penetration.
There is some positive experience of their use in the
world but so far no universal guidelines as to how
surfactants should be selected considering the rock
type they are to be used on. The project is aimed at
developing such guidelines.

«One of the most essential areas to develop the cutting
edge technology is technology scouting,» Alexei
Cherepanov, In-House Qil Service Efficiency Program
Manager for Gazprom Neft, clarified. «It embraces
identification of both new technology and engineering
solutions or knowledge of their particular features. It is
anything that gives a company an edge over its competitors
through a more efficient allocation of resources.»

As estimated by the developers of the Well Drilling and
Completion Technology Development Program it will
reduce the well construction cost by 20%. As a result,
capital costs will go down by 46 billion rubles by 2025,
and the company will additionally produce 21 million tons
of oil. The previously unprofitable reserves re-entering
production will amount to 134 min. TOE.

Glossary

Cyclothem: a natural sequence of alternating
sedimentary rocks due to cyclical changes in their
deposition conditions

Fishbones: a multilateral well that has multiple laterals
branching off the horizontal bore in different directions
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ABTOMAaTU3UPOBaHHAsA CUCTEMA CMYCKO-MO4bEMHbIX
onepauui No3BosISIET CYLLECTBEHHO YBENNUNUTD
CKOPOCTb MPOX0OKW CKBaXKMHbI. Kpome Toro, ycTaHoBKka
OyOeT ocHalleHa COBCTBEHHbIM KOMATHOOUHIOM,
MO3BOJSOLIMM 3aMETHO YNPOCTUTbL MHOTME onepaLyn.

Takke B 2017 rogy nnaHMpyeTcs peanmsaums

npoekTa bypeHns ob6cagHbIMM Tpybamun. TEXHONOrUS
npegnonaraeT NCNob30BaHne NMpu BypeHnn Tex

e Tpyb, KOTOpbIE B AasibHEnEM COOPMUPYIOT
SKCNyaTaLMOHHYO KOJTOHHY CKBaXKMHbI. Ha KoHLUe
Takow KOJSTOHHbI HAXoOUTCA crneupanbHbin Typboballmak,
KOTOPbIN HE TOJIbKO 3aLLMLLAET 1 HaNpaB/iseT ee
HV>KHUI KOHEL, MpK CyCcKe (Kak 0Bbl4HbIN BallmMak
06caHOM KOMOHHbI), HO NpK Nofgade BypoBoro
pacTBOpa Ha4YMHaET BpaLlaThCs, obecneyrBas Oypenume.
CneupanbHble OTKIOHUTENN C TEIEMETPUHECKM
YNPaB/EHMEM, Pa3MELLEHHbIE B HUXKHEN YaCT KOSTOHHDI,
NO3BONSIOT NPU HEOBXOONMOCTU UCKPUBIATE CTBOJ
CKBaXKMHBI.

Cpean Npo4rx NPOEKTOB bvpkanLero dyayLero
MOXXHO YNOMSAHYTb NOA60P ONTUMaSIbHBIX MOBEPXHOCTHO
akTvBHbIX BelecTs (MAB) osa cocTaBoB NePBUYHOIO
BCKPbITUSA. B MMPOBOW NPaKTUKE eCTb NOJIOXKNTEbHbBIN
OMbIT VX MPUMEHEHWS, OHAKO HE CYLLLECTBYET €OMHbIX
pekoMeHaauui no Beibopy MNAB B 3aBMCUMOCTU OT TUNA
nopona, Ha KOTOPbIX UX NpeanoaaraeTcs NPUMEHsTb.
Takne pekomeHaauun n 6yayT pasdpabdbaTbiBaTbCs B
pamMKax NpoekTa.

«OOHMM N3 BXXHENLLNX HANpPaBneHWn Ans pa3BuTis
COBPEMEHHbIX TEXHOTOMUM SABASETCH TEXHONOMMYECKUMN
CKayTUHI, — YTOYHSET PYKOBOAUTENb MPOrpamm
onepauyioHHOM 3EKTUBHOCTU COBCTBEHHbIX
HedbTecepBncoB ,asnpom HedTn“ Anekcen HepenaHos.
— OH BKJ/THOYaET He TOJIbKO MOWCK COBCTBEHHO
TEXHOJIOTUI, HO 1 MOUCK TEXHUYECKMNX PELLEHUI, 3HAHWI
06 nx 0CcobeHHOoCTAX. Bee, 4To NO3BOASET NOMYYNTb
KOMMaHUN KOHKYPEHTHOE NPe-nMYLLIECTBO 3a CHET
Bonee 3hPEKTUBHOIO NCMOL30BaHMS PECYPCOB>.

1o oueHKaM pa3paboTUnMKOB O0STOCPOYHON NPOrpPaMMbl
TEXHOMOMMYECKOr0 PasBUTUS «TexHOornn BypeHns

1 3aKaH4YMBaHUS CKBaXKWH», ee peannaaupys no3BosmT
CHN3UTb CTOUMOCTb CTPOUTENBCTBA CKBaXKMH Ha 20%.
Bnaropaps stomy k 2025 rogy kanutasbHble 3aTpaThbl
cokpargarcs Ha 46 Mapg p., Y KOMMaHUA CMOXET
OOMNONHUTENBHO A06bITh 21 MAH T HedpTU. O6bEMBI
BOB/IEKAEMbIX B pa3paboTKy paHee HepeHTabesbHbIX
3anacoB cocTaBAT 134 MMH T.H.9.

Fnoccapun

LIMKNnTbl — 3aKOHOMEpPHbIE COYEeTaHMS CNoeB
0Ca04HbIX MOPOA, CBA3AHHbIE C LIMKINYECKOW CMEHOMN
YCI0BUN X 0BpasoBaHus.
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Liner: a casing string that does not extend to the top
of the wellbore, but instead only slightly overlaps the
previous casing string.

Well completion: a cluster of procedures and
techniques that enables penetration of the
producing reservoir, support for the bottomhole
area, inflow stimulation, and hydrocarbon deposit
development.

Coiled tubing: a continuous length of pipe wound
on a large spool and meant for pumping fluids into
the well to the required depth, well cleanout, and
other applications. Such pipe can be provided with
various tools for drilling, hydraulic fracturing, and
geophysical survey. Compared to the jointed tubing,
the coiled tubing provides the ability to work safely
under live well conditions. Operations using coiled
tubing are completed in a much shorter time than
those using the jointed tubing.

«PurboH» (aHrn. fishbone — pbibuin ckenet) —
MHOro3abomHas CKBaXKMHa, Y KOTOPOW OT OOHOro
FOPW3OHTa/IBHOMO CTBOJ1A B Pa3Hble CTOPOHbI OTXOANAT
MHOMOYNC/IEHHbIE OTBETBIEHNS.

XBOCTOBMK — Pa3HOBUOHOCTb 0BCaAHOM KOMOHHbI,
KOTOpas He AOXOANT A0 YCTbsA CKBaXKWUHbI, a
nepekpbiBaeT NpeablayLlytd 06cagHy0 KOMOHHY NLLb
Ha HE3HA4YNTEJIbHYIO OJTINHY.

3akaH4MBaHVe CKBaXKVIH — COBOKYMHOCTb MPOLIECCOB
N TEXHOJIOMMI, 0BGECNeYNBAIOLLINX BCKPbITNE
NPOMYKTMBHOMO NjacTa, 3akpeneHne 30Hb! 3a60s,
CTUMYTISILMIO MPUTOKA 1 OCBOEHWE 3a/1eXel
YreBOAOPOAOB.

KonnTiobuHr — 6eclioBHas Tpyba, HamoTaHHas Ha
B0/IbLLYIO KaTYLUKY M MpeaHasHadYeHHas 015 3aKaydkm
YKUOKOCTU B CKBaXKVHY Ha HY>KHYHO TyOUHY, OYNCTKM
CKBaXXVH OT OT/IOXKEHUM U PELIEHNs psaa OpYrnx
3agad. Ha Takom Tpybe MOryT pasmeLLaTbcst pasnnyHble
WHCTPYMEHTbI A5 OYPEHUst, rTMapaBIMHeCcKoro paspbia
nnacTa, reo-usmyecKmx nccnegoBaHnin. B cpaBHeHWM
C HaCOCHbIMW KOMMpPeccopHbIMK Tpybamm (HKT) ¢
My(PTOBbIM COeAVHEHNEM KOMNTIOOWHI MO3BONSAET
6e30nacHO NPoBOANTL PaboThl HA paboTatoLLEN
ckBaXmMHe. CKOPOCTb BbIMOMHEHWS Pa3NNYHbIX
onepaLu ¢ KOMATIOBMHIOM Tak>Ke ropasfo Bbille, YEM
npw ncnonbdosaHuy HKT ¢ MydhTOBbIMY COEANHEHUSIMU.

Martepuan nobesHo npenoctasieH komnaHve OAO «a3npom HepTs»
U XKypHasioM «Cubupckasi HeghTb»
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