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1. CnaHueBas HedpTb B P® n baxkeH

B Poccur ocHOBHOM 0OBbEM PECYPCOB CaHLEBOW
HedTV* pacnonaraeTcs B 6aXeHOBCKOW, [OMaHNKOBOW,
Xa[lyMCKOW CBUTax, N3 KOTOPbIX NepBast SBNSeTCs
Hamboee NepcnekTUBHON. baxxeHOBCKast cBuTa —
rpynna HeTEMaTEPUHCKIX FOPHbBIX MOPO[, BbISB/IEHHAS
Ha TeppuUTOpUM 0KONo 1 MH Km? B 3anagHon Cubupu.
CeuTa 3asieraet Ha rnybuHax 2-4 KM, UMeeT HeBObLLYIO
TONWMHY (0T 20 00 60 M) 1 YHUKAIBHOE FEOSTIOTNYECKOE

*Mog cnaHUeBon HethTbto MOHMMaeTCs HethTb, AoObIBaeMas U3 CaHLeBbIX Nopop, a
TaKKe Tak HasbiBaemas light tight oil (LTO) — HedbTb, Lo6bIBaEMAs 13 KOSINIEKTOPOB C
HU3KOW 1 CBEPXHM3KOW NpoHULaemocTbio. Ha LTO npuxoputcs 6onee 90% [obbiBaemoi
B MUPE CNaHueBon HehTi, MOITOMY B OTHOLLEHUM MUPOBOIA A06bIMM ByAeT B OCHOBHOM
vcnonb3oBarbest TepmmH LTO.
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1.Shale Oil in Russia and the Bazhenov Formation
In Russia, the main volume of shale oil (LTO*) resources
is located in the Bazhenov, Domanik, and Khadum
formations, of which the first is the most promising. The
Bazhenov formation is a group of mature source rocks
found over an area of about 1 million sg. km in Western
Siberia. The formation lies at depths of 2-4 km, has small
thickness (20 to 60m) and a unique geological structure.
The geological potential of the formation has been
studied since the 1960s (at least 800 wells were drilled

*Shale oil is considered to be oil produced from shale formations, as well as light tight oil (LTO) that is
produced from reservoirs with low and ulatra-low permeability. LTO accounts for over 90% of shale
oil produced globally, thus generally LTO is the term of choice throughout the article.
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CTpOeHMe. ['e0NorMYecknin NOTEHUMA CBUTbI N3y4aeTcs
¢ 1960-x rogoB (Bcero 6bi1o NpobypeHo He MeHee 800
CKBaXKMH). Ha TekyLwMn MOMEHT O6BbEM re0NOrMYECKMX
3anacoB Yr/ieBOAOPOAOB B BKEHOBCKOW CBUTE
[OCTUraeT, Nno pasHbiM oueHkam, oT 18 go 60

MAPA TOHH, YTO CBWOETEbCTBYET 06 OTCYTCTBUM
€[IMHOrO NOAX0o4a K pas3paboTke N TEXHOIOrMHECKOM
OOCTYyNHOCTU BaxkeHa.

TekyLlasa gobbiba Ha baxkeHe oLeHOYHO cocTasnsaeT 600
TbiC. T/rog. OCHOBHOW BKa4 BHOCAT CKBaXKMHbI, YOA4YHO
BCKPbIBLLME aHOMasIbHbIE HEPTAHbIE NNH3bI (B TEPMUHAX
HetbTenobblum B CLLIA, Tak HasbiBaeMble sweet

Spots); Ux Npoduib A0ObIHM CXOX CO CKBaXKMHAMM

Ha MECTOPOXXAEHUSX C TPAONLMOHHBIMI 3aracamu.
[[eonornyeckMmy nccnegoBaHaMmn BaxXeHOBCKOM
CBUTbI 1 pa3paboTKON TEXHOAOMIA, MO3BOSIOLLMX
OCYLLIECTBNATb 3P DEKTUBHYHO MPOMbILLNIEHHYIO
paspaboTKy, 3aHNMAIOTCHA BCE KPYMHbIE HEPTSHbIE
POCCUNCKME KOMMAaHU NPV MNAaHOMEPHOW MOAOEPKKE
CO CTOPOHbI FOCcygapcTBa.

OHepreTudeckas ctpaterus PO no 2035 roga (MpuHsTa
B 2020 r.) B COCTaBE KOMIMJIEKCA «KJTIOYEBBLIX MEP MO
PELLEHMIO 3a4a4M N0 06eCcneqeHNto CTabuIbHOro, Npw
O1aronpuSITHbIX YCNOBUSIX PaCTYLLErO YPOBHSA 400bIYM
HePTU» ONPEMENSET «BBeAEHVE B SKOHOMUYECKIUIA
060pOT [...] TPYOHON3BAEKAEMBIX 3aMacoB (B TOM YM1CIe
BaKEHOBCKOW CBUTLI), a TakKXKe CO30aHMNE YCTOBUM

019 PasBUTUSA MasbIX U CPEaHVX MPeanpuaTin B

3TOM chepe OeATENBHOCTY NPENMYLLIECTBEHHO HA
OCHOBE VHHOBALIMIOHHbIX OTEYECTBEHHbIX TEXHOIOMI W
060opyaoBaHNs».

[MporHo3bl 00bbI4M cnaHueBon HedhTn B PO cuibHO
pacxogdarcs. o nporHosy OMNEK*, ypoBeHb A06bI4N
cocTaBuT 7-10 MJTH TOHH B rof, B CPeaHECPOYHOM
nepcnekTnee (2025-2027) n oo 12-15 MAH TOHH B rofg,
B [O/ITOCPOYHOI nepcnekTvse (2030-2035). JIYKOWIT
MPOrHO3MPYEeT aocTvKkeHmne K 2030 roay ypoBHs B 32
MJH T/rog v k 2035 — 40 mnH T/rog. «Fa3npom HedTb»
NJaHMPYET A06bIMY KOMMaHNN Ha 6aXEHOBCKOW CBUTE K

*kk

2025 rogy Ha ypoBHe 10 MJIH TOHH B rog ™.

2. OnbIT O0o6b14n LTO B mupe

Mwuposas nobbiva LTO B HacTosLee Bpems
cknagpiBaeTcsa 13 godeium B CLUA, KaHage, ApreHTuHe
1 Poccun. MpomblwneHHasa gobbida LTO B Kutae noka
He Ha4Yasacb, BeOyTCs UCCNeaoBaTeNbCKNe 1 OnbITHO-
NPOMbILLNEHHbIE PabOoThI.

OcHoBHyto 0obbivy LTO obecneunsaeT CLUA, roe eé
[ons ot obuen aodelkm HedpTh B 2019 rogy cocTtasunia

*Otuét World Oil Outlook (2020)

**OT4ET «OCHOBHbIE TEHAEHLIMN Pa3BUTVIS MMPOBOMO PbiHKa XXUAKKMX Yrnesogoponos Ao 2035
roga» (2019)

**MoppobHee: https://www.gazprom-neft.ru/files/journal/SN175.pdf
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Uctoynunk: World Oil Outlook 2020 (OPEC)
Source: World Oil Outlook 2020 (OPEC)

['pacduk 1: Jobbiba LTO no ctpaHam, MiH T (2019)
Chart 1: LTO Production by country, million tons (2019)

in total). Currently, the hydrocarbons geological reserves
volume in the Bazhenov reaches, according to various
estimates, from 18 to 60 billion tons. This indicates

the lack of a unified approach to the development and
technological availability of the Bazhenow.

Current production at the Bazhenov is estimated at 600
thousand tons per year. The main contribution is made
by wells that successfully penetrated ‘sweet spots’;

their production profile is similar to wells at fields with
traditional reserves. All major Russian oil companies,

with systemic support from the government, are engaged
in geological research of the Bazhenov formation and
development of technologies that allow for effective
commercial exploitation.

Russia’s official Energy Strategy to 2035 (adopted in
2020), includes «introduction into the economic cycle

[...] of unconventional reserves (including the Bazhenov
formation), as well as creation of conditions for
development of small and medium enterprises in this field
mainly on the basis of innovative domestic technologies
and equipment» among the «key actions aimed at
ensuring a stable, and under favorable conditions —
growing, level of oil production».

Forecasts for shale oil production in Russia vary greatly.
According to the OPEC forecast®, production is expected

*World Qil Outlook report (2020)
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57%. B KaHage v ApreHtuHe gons LTO B gobbive
HedTK BHYTpW cTpaHbl cocTasnseT 10% vn 16%
COOTBETCTBEHHO, B Poccuin - okono 0,1%. Havano
[o6bl4m LTO B Kutae oxugaetca nocne 2020 roga.

KpynHomacLuTabHas gobblya LTO ocHOBbIBAETCS Ha
MPUMEHEHNN KOMMIEKCA TEXHOIOMMIA, OTHOCSALLIXCS

K HanpaefieHHOMY (FrOpU30OHTasIbHOMY) BYpPEHUIO U
3aKaH4Y1BaHWIO CKBaXKMH CUCTEMaMM MHOrOCTaANNHOIO
rngpopaspbiea niacta (MIMPI).

OTanbl pasBuUTUsa N cTparterum 0obbiumn

PassuTre 0obbium LTO MOXXHO pasgenvTb Ha ABa aT1ana,
KaxkOpll CO CBOEW XapaKTepHOW cTpaTerven godblyn:

(a) aTan uHTeHcKBHOrO pasdeuTtng B 2012-2018 rogax (B
CLUA n KaHage) v (6) aTan sKCTEHCUBHOIO pasBuTuS,
KOTOPbLIN Hadancda B 2018-2019 rogax 1 NpoaosmKaeTcs
B HACTOSALLMA MOMEHT.

OTan MHTEHCUBHOIO Pa3BUTUS

OTan oxBaTtbIBAET Nnepunod OT Ha4Yana MacLLTabHom
0o6bi4m B CLUA B 2012-13 1. (@Ha/10MMYHbIN NpoLece
B KaHage Havancsa HECKObKO MO3XKe) A0 nepexoaa K
3KCTeHcmBHOM cTpatervn B 2018-19 rogax.

Ha aTom aTane npoucxoauTt hopMUpoBaHmE OTpac/v
cnaHueBon 0obblum HedbT B CLLA 1 e€ npoBepka Ha
NPOYHOCTL B X0a4e Kpuauca 2015-16 rogos. OamH 13
KJTKOYEBbBIX OpariBEPOB Ha AaHHOM 3Tane — JOCTYNHOCTb
08 onepaTopoB 0006bI4N OELIEBLIX OeHEr (KpeanTHbIX
1N aKUMOHEPHbIX). PasBntme oTpacav NpouCXoauT
cunamm 60bLLONO KONNMYECTBA KOMMaHWUM CpeaHero m
Masioro pasmepa, A5 KOTOPbIX SABASETCH OpraHUYHbIM
BbICOKOpPMCKOBaHHbIN noaxof (high risk, high reward).
KpynHenLine HeTaHblE KOMMAHUM NOAKIOUUINCE K
npoLeccy Ha 6onee No3OHeN cTaguu (MCKIOYEHNE —
ExxonMobil, koTopbIh mprobpén nuaepa cnaHueBom
0o6b4m XTO B 2009 roay).

Ctparerus pgo6blum Ha 3TOM 3Tane HaleneHa Ha
MakCMmM3aLmio 06 bEMOB 00bI4N HA PaHHEN cTaaum
[06bI4M (TO CTb, MAKCMU3ALMIO HaYa TbHbIX OEOUTOB).

TexHonornyecknin noTeHuman HedterasogoobiBatoLLEN
otpacnn CLLA (npexxae Bcero cekropa 0bopyaoBaHms
1 cepauca gng oodulyy) obecneynsi, B OCOBEHHOCTA

B OTBET Ha KPU3NC HU3KNX HEDTAHBIX LeH 2015-16
FOAOB, MOLLHbIM POCT HaYaslbHbIX AEONTOB (CM. rpadmnk
2) 3a CYET MHHOBALMIM B BYPEHUM 1 3aKaHYMBaHUM
(yBENMYEHME Pa3MEPOB MCKYCCTBEHHOIO KOJ/1EKTOPAa
3a CHET pocTa B3aMMOCBA3aHHbIX NapamMeTpoB — OJIVHbI
FOPU30OHTASIbHOM CEKLN CKBaXKWH, KOIMYECTBA CTaAWM
MIPIT n o6bEMa 3aKadky NponnaHTa).
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at the level of 7-10 million tons per year in the medium
term (2025-2027) and up to 12-15 million tons per year
in the long term (2030-2035). LUKOIL* forecasts that
the level of 32 million tons/year is reached by 2030, and
of 40 million tons/year by 2035. Gazprom Neft plans

to produce 10 million tons per year in the Bazhenov
formation by 2025*.

2. LTO Production Experience

Global LTO production currently consists of production in
the United States, Canada, Argentina, and Russia. LTO
commercial production in China has not yet begun, R&D
and pilot operations are underway.

Full-scale LTO production is based on the application of

technologies in the areas of directional (horizontal) drilling
and well completion with multi-stage hydraulic fracturing

(MSHF) systems.

The bulk of LTO production comes from the USA, where
LTO’s share of total oil production was 57% in 2019. In
Canada and Argentina, the share of LTO in domestic oil
production was 10% and 16% respectively; in Russia -
about 0.1%. LTO production in China is expected to start
after 2020.

Development Stages and Production Strategies

The development of LTO production can be divided into
two stages, each characterized by its own production
strategy: (a) stage of intensive development in 2012-
2018 (in the U.S. and Canada) and (b) stage of extensive
development, which began in 2018-2019 and continues
at the moment.

Intensive Development Stage

The stage covers the period from the start of full-scale
production in the U.S. in 2012-13 (a similar process

in Canada began later) until the transition to extensive
strategy in 2018-19.

Over this stage, the U.S. LTO industry was formed and
tested for strength during the 2015-16 crisis. One of the
key drivers at this stage was the availability of cheap
finance (credit and equity) for production operators. The
industry was developed by a large number of medium-
and small-sized companies, for which a high risk/

high reward approach is organic. Major oil companies
joined the process at a later stage, with the exception of
ExxonMobil, which acquired leading LTO producer,

in 2009.

Production strategy for this stage was aimed at
maximizing production volume at the early stage (i.e.,
maximizing initial production rates).

*Key Trends in the Global Liquid Hydrocarbons Market to 2035 report (2035)
**For details see https://www.gazprom-neft.ru/files/journal/SN175.pdf
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Source: EIA (U.S. Department of Energy)

pacuk 2: CpegHre OeduTbl MEPBOrO MECSLIA 3KCMIyaTaLmM CKBaXKH Ha KitoveBbIx dhopmaumsx LTO B CLLA (2007-2019)
Chart 2: First month average production rates of well operation at key LTO formations in the United States (2007-2019)

VIHTEHCMBHbIN XapakTep 000bIHM NOBANSA HA
TpeHabl B 9KcnlyaTaumm ckBaxmH (C3) n B
MeXaHU3NpoBaHHOW 000blye.

Ha HauyanbHoM cTagun Hambonee akTUBHO MPUMEHSAINCH
MEeTOodbl MEXAOObIYN, NEPEHECEHHbIE C «TPaaULMOHHOM»
006bl4M Hed TV — Npexxae Bcero SLH kak Hanbonee

3 PEKTVBHBINM METOL, A7151 BICOKOAEOUTHOW CTagnn
[o6bl4n.

YBenuyeHve cpeaHen OMHbI FOPU30HTasbHBIX Y4aCTKOB
CKBaXKMH U cpedHero KonnyecTtea ctagun MIPT1
NPVBENO K POCTY OC/IOXKHEHUI, CBA3AHHbBIX C (0a30BOM
HEeOOHOPOOHOCTLIO U HEPABHOMEPHOCTLIO MOTOKa. B
pe3yfibTaTe CUSIbHO CHM3MIAch HapaboTKa HAaCOCHOIo
060pyaoBaHNs U, Kak CNeacTBme, akTVBHOE PasBUTUE
nonyYnn rasnnddT B CUTy OTHOCUTENBHOM YCTONYMBOCTU
K MOAOOHBLIM OCJIOXKHEHWSIM.,

B pobbive LTO B CLUA raznudt ctan npuopuTteTHbIM
C3 B yCNOBUSX HANN4YMS NCTOYHMKA HEOOPOroro rasa
(yCnoBuMS CUIBHO pa3nmMyaroTcs B 3aBMCUMOCTU OT
dhopmauum). MoLLHBIM UMMYBCOM 0719 IPUMEHEHUS
ragnudTa ctan kpusumc 2015-16 rogos. [Npu 3TOM,
Mexgo0blya nrpana BTOPOCTENEHHYO POJib B aHTU-
KPU3MCHOM COKpaLLEeHNn 3aTtpar Ha 4o6blvy, a nocne
NpeononeHVs KpUsmca e€ 3Ha4YMMOCTb eLLE HEKOTOpOoe
BpeMsi ocTaBanacb OTHOCUTESTbHO HUSKOW.

K 2018 rogy Bbibop C3O Ha hopmaumsax LTO B CLLA v
KaHage CTRyKTYypUpOBasICS B 3HAYNTESIbHOW CTEMEHM
Ha OCHOBE (a) YPOBHS HaYasbHbIX 0ebUTOB U (6)
OOCTYMHOCTW rasa.

MasnudT 1 SLUH no coctosHmo Ha 2018-19 roap!

3aHs/IM CONOCTaBMUMbIE OONN PbIHKA (MO dhoHay
CKBaXKMH) — 38 1 34% COOTBETCTBEHHO. Y KaKOoro

www.rogtecmagazine.com

The technological potential of the U.S. oil and gas
industry (primarily the oilfield equipment and services
sector) provided for the strong growth in initial production
rates, especially in response to the low oil price crisis of
2015-16 (see Chart 2), through innovation in drilling and
completion (increasing the size of the artificial reservoir
due to growth of interrelated parameters — length of
well’s horizontal section, number of stages of MSHF, and
volume of proppant).

Intensive production shaped trends in well operation
and artificial lift (AL).

At the initial stage, the most widely used methods of
artificial lift were those transferred from ‘conventional’ oil
production — primarily, ESP as the most effective method
for the high-rate stage of production.

The growth in the average length of horizontal well
sections and the average number of MSHF stages led to
an increase in complications associated with multiphase
flow distribution and flow turbulence in the well. As a
result, the operating time (time to failure) of pumping
equipment has significantly decreased. This led to solid
growth in the use of gas lift due to its stronger resistance
to such kind of complications.

Gas lift has developed into the priority AL method

in U.S. LTO production under the conditions of
availability of inexpensive gas, which varies significantly
by formation. The crisis of 2015-16 was a powerful
impetus for the use of gas lift. At the same time, artificial
lift generally played a secondary role in the cost-cutting
response to the crisis, as well as for some time after it
had been overcome.
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By 2018, the selection of AL method on
LTO formations in the U.S. and Canada was

based on (a) the level of initial flow rates and

(V]

M

©

c > Fasnudrt rasnudpt / SUH .

E % Gas lift Gas lift / ESP (b) gas availability.

2.8 Eagle Ford Delaware / Midland

£ g In 2018-19 gas lift and ESP had

'g é comparable market shares (by well stock)
g o — 38 and 34 percent respectively. Each AL
30 method has its own ‘incumbent’ niches

2 g LUIMH, nepemeHHbIA 71, SUH based on restrictions on gas availability,

g £ nnyHXep-nncoT, répune! (GAPL) ESP ultra-high flowrates and other parameters.
[0) Rod lift, variable gas lift, plunger \ )

o litt, GALP Bakken Rod pumps continued to be used in the

traditional way — for operating the well
from the low-rate stage to the end of the

yBenmyeHue 0eburtos
Increasing flow rate

Uctourunk: CobCTBEHHbIN aHanm3 (Ha ocHoBe maTepuasnioB SPE)
Source: Own research (based on SPE materials)

Mpacuk 3: MNpumeHeHne CO Ha hopmaLmsx LTO B CLLIA B 3aBUCUMOCTU OT

BE/INYMHbI AeOUTOB 1 AOCTYNHOCTY rasa

Chart 3: Dependence of AL methods application in LTO formations in the U.S. on flow

rate and gas availability

C3 cthopmMmpoBaIMCb CBOU «3aLLMLLIEHHbIE» HILLN,
OCHOB&@HHbIE Ha OrPaHNYeHnsX No OCTYNHOCTY rasa,
CBEPXBbICOKMM Aebutam 1 apyrum napametpam. LLUMH
ANPOOO/MKNIN MPUMEHSATECHA TPAAULIMOHHBIM 06Pa30M —
019 SKCMyaTtaunm CKBaXKMHbI OT HU3KOAEOUTHOrO sTana
00 OKOHYaHWS XKM3HEHHOIO LIMKSA.

[ns sTOro atana xapakTepHO NPUMEHEHNE HECKOTbKIX
C3 Ha NPOTAKEHUM XKNBHEHHOTO LIMKIA CKBaXKMHbI
(PKLC), 4To BNekno 3a cobom HE0BXOAMMOCTb CMEHbI
000pyO0BaHNs, OCTAHOBKW CKBaXKMHbI 1 MPOBeAEHNE NX
pemMoHTOB (0o wecTn 3a XKLUC). YpoBeHb onepaumoHHbIX
3aTpar (KOTOpble BKIKYaOT MEXO0DbIYY) CYLIECTBEHHO
BbIPOC, BMECTE C TeM ChOPMMPOBAaB Pecypc As
ynpaBneHust cebecTonMOCTbO A0ObIYN,

oKenayaTaums CKBabKUH 11 Mexgobblva B JIOMTNKE
nonHoro XKLIC Ha aToM aTane eLg He UMen
[0CTaTO4YHO OCHOBaHUI Ot MacLUTabHoM aheKTVNBHOM
peanusaumu.

OTan 9KCTEeHCUBHOIO pPa3BUTUS

[Nepexoq K gaHHOMY aTany uMen mecto B 2018-19 rogax,
B HacCTosLLEee BpeMs OH NPOAO/HKaeTcs. B nononHeHmne

K CLLA 1 KaHage nponcxoguT CTaHOBEHVE HOBOIO
BaXKHOMO ClIaHLEBOIro Urpoka — APreHTUHbI, 015 KOTOPOro
XapaKTEPHbI BXKHblE OCOBEHHOCTN.

B nobbiue LTO B CLLIA/KaHape npovcXoauT CMEHbI

«napagnrMbl»: KJIKO4EBbIM TEKYLLUUM MPNOPUTETOM
CTaHOBUTCHA CbI/IHaHCOBbIe «300Pp0BbE» N «ONCLNTIINHA»
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life cycle.

\

This stage is characterized by use of
several AL methods throughout the well’s
life cycle (WLC), which involved changing
equipment, shutting the well and doing
workovers (up to six per the WLC). The
level of operating costs (which include AL
costs) increased significantly, while also
forming a resource for managing the cost
of production.

Well operation and AL at this stage had not yet had
enough grounds for large-scale effective implementation
in the logic of the full life cycle of the well.

Extensive Development Stage

The transition to this stage took place in 2018-19, and

it is ongoing at present. In addition to the U.S. and
Canada, Argentina has emerged as a new important LTO
player with its own characteristic features.

A paradigmatic shift has been under way in LTO
production in U.S./Canada, with the key priority
becoming financial health and discipline on the part
of the LTO operators, with the ultimate goal being
an acceptable level of return on capital. As a result,
the production strategy has been modified to focus
on operating profitability and sustainable medium-
term development. An important factor shaping this
strategy is the significantly lesser ability of drilling and
completion technologies to bring down production
costs. Thus, managing operational costs becomes a
higher priority.

This production strategy started being implemented prior
to the fall in oil prices in March 2020, and presently its
relevance has only increased.

In Argentina, this stage has seen the flagship LTO

production project in the Vaca Muerta basin, operated
by Argentinian company YPF, enter the commercial

www.rogtecmagazine.com
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Y C/IAHUEBbIX KOMMaHUM, UMEKOLLME LIENBIO NOJTyHeHne
npUemMIeMoro ypoBHS BO3BpaTa Ha kanutas. Kak
CNeacTBUe, BUOOU3MEHSETCS cTpaTerns nobbiyn,
KOTOpas Tenepb OPUEHTUPYETCH Ha ONEPALMOHHYHO
PEHTabENBbHOCTb M YCTOMUMBOE CPEOHECPOYHOE
passuThe. BaxkHbiM thakTopoM Npn hopMmnpoBaHmm
CcTpaTerum BAseTCs 3Ha4YUTEIbHOE YMEHbBLIEHE
BO3MOXXHOCTEN TEXHOMOTMIN BYPEHUS 1 3aKaH4YMBaHWS
MO CHKEHUIO CEOECTONMOCTM A00bI4M. TakM 06pasomMm,
NPUOPUTETHOCTb YMPaBEHUS OnepaLyiOHHbIMY
3aTparamm CTaHOBUTCS CPaBHUTENIbHO 60J1ee BbICOKOW.

[aHHasa cTpaTterns gobbiuy Havana peasn3oBbiBATLCS
00 nageHns ueH Ha HedTb B mapTe 2020 ., B
HaCTOSILLIEM €€ aKTya/lbHOCTb TOJIbKO BO3POC/a.

B ApreHTnHe Ha gaHHOM aTane B bacceiHe Vaca
Muerta BcTynnn B asy NpOMbILLIEHHON J06bIMN
dnarMaHcKun NPOeKT A0DbIYM CNaHLUEBOM HeDTH
non, onepaTtopCTBOM apPreHTUHCKOW KOMMaHUN

YPF. MapTHépom YPF asnsetca Chevron,
obnagaroumi 3HaYUTENBHBIMY TEXHOMOMMHYECKMU 1
ynpaBfeHYEeCKMM KOMMETEHLNSMMU.

CTtpatervs gobblum Ha MPOEKTE YUNTbIBAET MUPOBOM
onbIT (Mpexxae Bcero CLUA) pobbium LTO 1 naHayvanbHo
OPUEHTUPOBAHA Ha MaKCMU3aLMKO OOTOCPOYHOIO
hrHaHCOBO-3kOHOMUYEeCKOro pedynbtaTa (NPV).

B pamkax npoekTa peanmayeTtcs niaHOMepHOe
KOMIMJIEKCHOE (DOPMUNPOBAHME BCEX 3BEHLEB OTPAC/IM
CnaHLeBow 000k ONs BbICOKOI(MEKTNBHOIO
«MHOyCcTpUanbHoro» nogxoda (factory model), nocne
yero ¢ 2018-19 rogoB Ha4anoCcb MacLUTabHoe
CTPOUTENBCTBO MOPU30HTaSIbHBLIX CKBavKMH. [1obblya
Ha paHHen ctagum XKLIC He hopcrpyeTcs; CKBavKHa
Ha cTagMm POHTaHHOM O0ObIYM BbIBOOUTCS Ha
MaKCUMasbHbI AEOUT Ha MPOTSXKEHNN O/INTENTbHOMO
nepvofa ¢ NPUMEHEHNEM LITYLMPOBaHKS. o
cocToaHuno Ha 2019 rog Ha Vaca Muerta Ha pexxume
hoHTaHMpoBaHWA paboTano 18% thoHaa CKBaXKMH,

B TO Bpems kak B CLLIA aTOT nokazaTtesib B CpeaHeM
cocTtaBan Wb 1%.

Tekywime TpeHObl B Mexnobbive

Ha Tekywiem atane onepatopb! 4OObIYM CAAHLEBOM
Hed TV NpuaatoT 6ONBLUWIA, B CPaBHEHUW C NPEAbIAYLIMM
nepuoaoM, NPUOPUTET OnepaLMOHHbIM pacXodam Kak
pecypcy NoBbILLIEHNSA 3 MEKTUBHOCT.

Kak crnencteue, B Nepyof, A0 Hadana Kpnanca BECHbI
2020 roga nMenn MecTO CHIDKEHME cnpoca Ha
«BGaHOKHbIE» TEXHOOMUM (MCMOJIb3YS BbIPKEHNE
npeaungeHTa SPE LLIoHbl HyHaH)* n akTnBmaauns
TEXHOJIOMMHYECKOrO Pa3BUTUS B 06,1aCT Mexg00bl14n

*Shauna Noonan, “There Is No Silver Bullet: Strengthening the Fundamentals”, Journal of Petroleum
Technology, April 2020
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200 TbicAY CKBaXXUH

200,000 Wells

®oHTaH u [aznuoT ] OUH
Natural flow Gas lift ESP
LUrH CTpyiiHble MnyHxep-nudT Mpoune
o Rod lift u Jet pump u Plunger lift o Other

Uctoynuk: Kolawole O., Gamadi T., Bullard D. Comprehensive Review of
Atrtificial Lift System Applications in Tight Formations/ SPE-196592-MS. — 2019
Source: Kolawole O., Gamadi T., Bullard D. Comprehensive Review of Artificial Lift
System Applications in Tight Formations/ SPE-196592-Ms.-2019

"pacuk 4: PacnpepeneHve oHaa ckBaxkuH 418 fobeiun LTO B
CLUA no cnocobam akcrnnyataumm, % (2018)

Chart 4: Distribution of LTO production wells in the U.S. by AL method,
% (2018)

production phase. YPF’s partner in the project is
Chevron, which holds extensive technological and
managerial competencies.

The project’s production strategy takes into account
the global experience (primarily from the U.S.) of LTO
production and focuses on maximizing the long-term
financial and economic result (NPV). The project

has been implementing a comprehensive plan of
developing all parts of the LTO production industry
within a high- efficiency ‘industrial’ approach (factory
model), following which ILarge-scale drilling of horizontal
wells began in 2018-19. Production at the early stage
of the WLC is not forced; the well at the stage of natural
flow production is brought to maximum flow rate very
gradually using choking. As of 2019, Vaca Muerta

had 18% of the well stock operating at natural flow,
compared with only 1% in the U.S.

Current Trends in Artificial Lift

At the current stage, LTO operators give higher priority to
operating expenses as a resource for improving efficiency
compared to the previous period.
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"pachvk 5: TrnoBble OCAOXHEHNSI Ha ckBaxkHe ¢ TC 1 MITPT

Ha LTO, np1yém MHHOBALIMOHHbBIE PELLEHNST aKTVBHO
npeanaratoT B TOM YAC/E POCCUNCKNE MPON3BOANTEN
(0 4éM NogpobHee ByOeT CKa3aHO HXKE).

Llenbih psa HOBbIX TEXHOIOMMYECKUX PELLEHWI
npeonoieBaloT KIIKOHEBLIE OrPaHNYEHNs Mo
HanpaBfeHWsaM, rae paHblie y OTAENbHbIX

BMOOB MexZ00bI4m Obln «3aLLMLLEHHBIE HUALLIN»,
MPUHUMINaNbHO BaXKHO, YTO MOSBUIMCE HOBbIE
TEXHUYECKME PELLEHVIS!, KOTOPbIE CMOCOOHBI OXBaTbIBATh
MOJSHBIN (M BNAN3KUN K TOMY) XKUSHEHHBIN LK
CKBaYKMHbI AN cliaHLeBon Jo6blyn.

YCTaHOBKW 3/1EKTPOLEHTPOBEXHBIX HacocoB (SLH) 3a
CYET KOHCTPYKTMBHBIX MHHOBALMI 1 HOBbIX MaTepnasos,
JONOHUTENBHOrO 060PYAOBaHUS (Fra3ocenapaTopsbl,
4acTOTHbIE PErYNSATOPbI) CTanu 60ee yCTOMUMBBIMU KO
MHOMM OCJIOXHEHWNSIM (Fra30BbIN hakTop, MEXMPUMECH
M Ap.) U paclunpuav NpUMEHeHe Ha HU3KOOEOUTHON
ctagmm XKLC.

[[a3mMdT 3a CHET UHXKEHEPHbIX PELLEHUN,
COKpaLLaLLMX yae/bHbIA Pacxop, rasa, a Takxe
CHW>XEHVS yOEbHbIX 3aTPaT BCEACTBNE MOABNEHNS
apeHabl ra30KOMMPECCOPHOro 06opyAOBaHNS,
pacLUMpW BO3MOXXHOCTI NpuMeHeHnst no Bcemy XKLIC.

LLIMH 3a CY4ET ANIMHHOXOA0BLIX PELLEHUIA PaCLLUMPUIN
NMPUMEHEHVE Ha BbICOKOAEDNTHOM CTagmm.

MBpUaHbIE PELLEHMS MOy LUMPOKOE

pacnpocTpaHeHne (Hanpumep, rasnnuadT + NayHXep-
NUDT) UM HAXOAATCS Ha NMOAX0Ae K NPOMbILLNIEHHOMY

56 | ROGTEC

As a result, during the period preceding the crisis that
struck in the spring of 2020, there was a decrease

in demand for «bandage technologies” (to use the
expression of SPE President Shauna Noonan)* and
stronger technological development of AL for LTO. A
range of innovative solutions has been developed with
an important role played by Russian manufacturers (see
more details below).

New technologies have overcome the key limitations
that previously formed ‘protected niches’ for certain AL
methods. Crucially, new solutions can cover the full (or
close to it) life cycle of an LTO well.

Electric submersible pumps (ESP) have become

more resistant to complications (gas, solids etc.) and
have expanded their use at the low-rate stage of the
WLC, due to innovation in equipment design and new
materials, as well as to application of auxiliary equipment
(gas separators, frequency regulators).

Gas lift has expanded its application possibilities
throughout the full WLC due to engineering solutions
that reduce per-unit gas consumption, as well as
through emergence of the gas compressor rental
market.

Rod pumps expanded application at the higher rate
stage due to long-stroke solutions.

*Shauna Noonan, “There Is No Silver Bullet: Strengthening the Fundamentals”, Journal of Petroleum
Technology, April 2020
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Chart 5: Typical complications on horizontal well with MSHF

BHEAPEHWMIO (Hanp., 06 bEMHbIN HACOC C MOrPY>KHbIM
NNHENHbIM NPUBOAOM).

Kak peaynbTaT, Ka4eCTBEHHO M3MEHWSICS XapakTep
KOHKYPEHLIMM MeXXay Biaammn Mexao0bldm, MOCKOIbKY
Tenepb OHW BO BCE BOMbLLEN Mepe MPETEHAYIOT Ha POsb
NPENMYLLIECTBEHHOIO UN Aaxke eaAMHCTBeHHOro CO

0191 CKB2XKMHbI HA MPOTSHKEHUM €6 NOSTHOrO XKN3HEHHOMO
LpKna.

Mpwn aToM, cpean CO HET AOMUHUPYHOLLIErO
nugepa no Macwrtabam npumeHeHns Ha LTO. Ha
KaXKO0M reonorn4yeckon popmMaummn n B Kaxkagomn
HULLE MPUMEHEHNS (3KCMJlyaTauOHHbIE YCI0BUS,
atan >KLUC) nmeeT mecTo cBos cneunduryeckas
KOHKYPEHTHas cuTyauus, 4To obecrnedymBaeT
PbIHOYHbBIV CAPOC AN KaXXO0ro U3 OCHOBHbIX
METOLOB.

Cnocobbl akcnlyataumm B paMmkax >XU3HEeHHOro
LLMKJ1a CKBaXXWUHbI

Mpu pobbiye LTO Ha Bbibop C3 B onpeaenstoLlemn
CTEMNEHU BAVSIKOT KOHCTRYKLNST CKBEXKWHbI (MPOTSPKEHHBIN
FOPUSOHTA/TBHBIV CTBOJT I MHOrOCTaaWAHbIA [PM) 1
npodrab Ao6bI4K, ANS KOTOPOrO XapakTePHO BbICTPOE
nageHne 0ebutoB (3a nepsble 6 Mecsles — Ha 50-65%,
3a nepeble 12 MecaueB — Ha 65-80%). NprmeHeHve
60NbLLIOro KonnyecTsa ctaguii ['PI obycnaesnnBaeT
MPOBEOEHME TaK Ha3bIBAEMbIX «CKOPOCTHbIX» [P, 4TO
B CBOIO 04epedb TPebyeT yBeNMYeHHOro anameTpa
rOPU30HTaNTbHOrO CTBONA. Kak cneacTBrie, BOSHUKAOT
XapaKTEPHbIE OCNOXXHEHVS: HN3KasA CKOPOCTb NOTOKa
Moc/e NEPBOro MeCsLIA 3KCNNyaTaumy, HEOOCTaToOYHas

www.rogtecmagazine.com

Hybrid solutions are being used wider (for example,
gas lift + plunger lift) or are on their way to commercial
application (for example, positive displacement pump
with a submersible linear drive).

Consequently, competition between AL methods

has changed qualitatively, since some of them are
increasingly claiming to be applied as the primary or
even single AL method for the full life cycle of a well.
However, there is no dominant leader among AL
methods applied on LTO. Each geological formation
and each application segment (operational conditions,
stage of WLC) has its own specific competitive
situation, which ensures market demand for each of
the main methods.

AL Methods Across the Well Life Cycle

In LTO production, the choice of AL method is largely
influenced by the design of the well (extended horizontal
section, multi-stage hydraulic fracturing completion) and
the production profile, which is characterized by a rapid
decrease in production rates: after the first 6 months — by
50% to 65%, after the first 12 months — by 65% to 80%.
A large number of frac stages requires so-called «high-
speed» frac jobs, which in turn requires an increased
diameter of the horizontal borehole. As a result, there

are typical complications: low flow rate following the first
month of operation that is insufficient for removal of the
heavy phases (water, solids and proppant); gas and liquid
plugs and slugging in the well.

Almost all LTO wells require the consecutive use of
two or more AL methods, since at present there is no
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C3 / NapameTp CTpy/HbIN Hacoc [asnudt MnyH>xep nudT
SE / Parameter Jet pump Gas Lift Plunger Lift
ny6uHa nnacta (TVD) | po 5000 m 0o 5000 m 0o 5000 m 0o 2000 m 0o 6000 m

TVD <5000 m <5000 M <5000 M <2000 m <6000 m
O6cagHas, MM >88,9 >114,3 >88,9 >114,3 >114,3

Casing, mm

KpususHa, rp./30 m 6e3 orpaHnyeHui <5 6e3 orpaHuyeHnn | <5 <15
DLS,/30m No limits No limits

LebuTbl, TOHH/CYTKIN 40-2000 27-7000 no 7000 no 68 13-68

Flow rate, tons per day <7000 <68

[a30BbIli hakTop, M%/ 90-350 u BbIwe // 4-5 <90 (6e3 rasocenaparopa) | 90-350 n Bbiwe // 5 | <90 // 3-4 250 n Bbiwe // 5
m® // oueHka* 90-350 and higher // 4-5 //2-3 90-350 & higher // 5 | <90 // 3-4 250 & higher // 5
GOR, m%m?3 // <90 (without gas separator)

estimate* //2-3

Mexnpumecy, 3 2-3 4 3-4 3

oueHka*

Solids, estimate*

Temn., rp. C no 260 no 149 no 204 no 260 no 260
Temperature, °C <260 <149 <204 <260 <260

Knpg cuctemsl, % 10-30 35-60 10-30 45-60

Efficiency, %

MeTop, cMeHbI KaHaTHasi TexH1ka/ NoABLEMHMK KaHaTHasi TEXHUKa | MOGbEMHUK KaHaTHasi TexHuKa
obopynoBaHus NOObEMHUK Rig Wireline Rig Wireline

Well intervention Wireline / Rig

McToUHMK aHeprum Hacoc/komMnpeccop 3/aHeprus KoMnpeccop 3/3Heprusi KOMMpeccop
Energy source Pump / Compressor Grid Compressor Grid Compressor
OPEX (ypoBeHb) cpegHuii HU3KNIN BbICOKWI cpenHuin cpenHuii

OPEX level Medium Low High Medium Medium

UcTourmk: CobCTBEHHbIN aHann3 (Ha ocHoBe matepuanoB SPE) - Source: Own research (based on SPE materials)

*OueHKa YCTONYMBOCTU 0GOPYAOBaHNS K OCMOXHEHUIO: 1- MUHMMAanbHas!, 5 — MakcuManbHas
*Estimate of equipment’s resistance to complications: 1 - minimum, 5-maximum

Tabnuua 1: OCHOBHbIE XapakKTEPUCTVKN CTaHOapTHOro obopynosaHuns ans CO

Table 1: Main parameters of standard equipment for AL

019 BbIHOCA Tshkeom dhadbl (BOOb!, MEXAHUHECKMX
NMPVMECEN 1 NPOMNMNaHTa); ra30BblE N XKNOKOCTHbIE
NPO6KN; HECTabWIbHBIV MPOBKOBLI PEXMM (Slugging)
pPabOoTbl CKBEXKVHbI.

B pamkax >KLUC Ha LTO MOXHO BbIOENTb HECKOTbKO
cTagun, pasgensdemMbix ypoBHeM Oebuta.

HauvanbHasa: ot oTkaukn >xkmakoctu [Pl 0o Bbixoga
Ha PEXMM U AOCTMXKEHNS MakKCUMasbHOro gebura.
Tunoeble CO: pexxnm QOHTaHNPOBaHWS, CTPYMHbIE
Hacocsbl.

MepBUYHanA: OT MakCUMasIbHOIO YPOBHSA Aebuta 0o
npumMmepHo 30 M3/cyT. TUNOBbIE BPEMEHHbBIE PAMKWU
ctagum (Ha npumepe LTO B CLUA) — 9-12 mecsues, B
TEYEHVEe KOTOPbIX NafeHne aedrnTta OT MakCUMasTbHOro
ypOBHs cocTaBngeT 65-80%. Tunosbeie C3: pexxum

58 [ ROGTEC

equipment available on the market that as part of a
single complex could work efficiently throughout the

life cycle of the wells of this kind. Consequently, an
upstream operator is faced with the task of planning out
AL methods configurations, which requires taking into
account the technical applicability of the equipment,

as well as the cost of operating and replacing the
equipment.

Table 1 compares the main AL methods used on LTO by
key operating conditions and technical characteristics of
standard (mass-used) equipment.

Several stages can be distinguished on the basis of flow
rate within the LTO well life cycle.

Initial: from flowback of frac fluid to maximum flow rate.
Typical production and AL methods: natural flow, jet pump.

www.rogtecmagazine.com
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PelueHnsa
Solutions

HavanbHas
cTagyisi: BbIXop,
Ha pexxum
Flowback stage

CBepXBbICOKOAEOUTHDBIN
Extra high flow rates

MepBryHan ctagus
Initial stage

BbicokopebuTHbIN
High flow rates

CpenHepebuTHbIn
Medium flow rates

BtopuuHas ctagus
Secondary stage

HnskopebUTHBIN
Low flow rates

[ebut Bbiwe 300 m*/cyT Le6but 150-300 m%/cyT [e6ur ot 30 o 150 Myt [debut meHblue 30M¥/cyT
Over 300 cub. m/days 150-300 cub. m/day 30-150 cub. m/day Under 30 cub. m/day
TpagnuVoHHbIe ®oHTaH, OUH (Heckonbko OUH (Heckonbko SLH (Heckonbko mn
pelleHns CTPYyVHble TMNOPa3MEepPOB) TUNOPa3MepPOoB) TUMOpPa3MepoB) LLMH (ctaHpapTHble)
Traditional Natural flow, jet | PoHTaH mn mn Gas lift
ESP (several sizes) ESP (several sizes) LUMH (cTaHpapTHble) Rod pump (standard)
Natural flow Gas lift ESP (several sizes)
Gas lift
Rod pump (standard)
Tunosble MDoHTaH, OUH (Heckonbko n OLH (Heckonbko 1, nepemenHbin 1 (IGL),
TekyLme CTpyViHble TUNOPa3MepPOB) OLH (Heckonbko TUMOpPa3MepoB) ru6puaHbie (opmbl (PAGL
peLueHus Natural flow, jet | ®oHTaH TUNOPa3MepPOoB) rmn / GAPL)
Current, typical ESP (several sizes) ®oHTaH LUMH (cTaHpapTHble 1 LUH (cTaHpapTHbIE)
Natural flow LLIMH (gnvHHOXOOO0BbIE) [/IMHHOXOLIOBbIE) Gas lift, Intermittent
Gas lift ESP (several sizes) gas lift (IGL), Hybrids
ESP (several sizes) Gas lift (PAGL / GAPL)
Natural flow Rod pump (standard Rod pump (standard)
Rod pump (long-stroke) and long-stroke)
MepcrexkTuBHble | POHTaHHO-MEXaHN3MPOBaHHbIE KOMMEKChI Afst O6bI4M He(hTY NPU MakcManbHOM NokpbiTum XKLIC
peLueHys Natural flow / AL integrated units for maximum coverage of well life cycle
Propective

UcTtoyruk: CobcTBeHHbIN aHaim3 - Source: Own research

Tabnuua 2: OCHOBHbIE XapaKTEPUCTNKM CTaHAaPTHOro obopyaoBanHvs ona CO
Table 2: Main parameters of standard equipment for AL

doHTaHnpoBaHna (nepeble 3-6 Mecsles), SLIH,

raznudT, LUMH (Mpy 0THOCKTENBHO HU3KOM HaYalbHOM

nebuTe).

Primary: from maximum flow rate to about 30 cub. m/

day. Typical time frame (for LTO well in U.S.) is 9-12

months, over which flow rate decreases from maximum

level by 65-80%.

1,600
1,476

1,400
1,200
1,000
800
600
400
200

0

SUH

ESP

Typical production and AL methods:
natural flow (first 3-6 months), ESP,
gas lift, rod pump (under relatively
low initial flow rate).

Secondary: until the end of well
operation. WLC of LTO well in the
U.S. and Canada is typically 5-7
years (at the Bazhenov, WLC is
estimated to reach up to 10 years
for some wells), by which time
flow rate decreases by 90-95% or
more.

540
336
[ |
LUrH
Rod pump

Well maximum flow rate establishes
the possibility of using equipment
pertaining to a single AL method to
cover the fullest range of the well’s
life cycle.

[azmudT
Gas Lift

Lpyrve
Other

Uctouruk: CobcTBeEHHbIE pacyéTsl - Source: Own research

Mpachuk 6: CNpoc Ha MUPOBOM PbiHKe 060PYaoBaHMS ANa Mexaobbium Ha LTO B padpese
C3, 2019 (mnH gonn.)

Chart 6: Global demand for AL equipment on LTO, 2019 (USD million)

Solutions based on jet and
plunger lift pumps cannot cover

ROGTEC |59
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BTopunyHas: 0O OKOHYaHWS SKCMIyaTaumm CKBaXKMNHbI.
nga gobbium LTO B CLUA n KaHage xapaktepeH XKLC
npuMepHoO B 5-7 neT (Ha baxxere XKLIC ansg vactn
CKBaXXMH nporHosupyeTcd 4o 10 neT), K 3TOMy BPEMEHM
nageHve nebuta gocturaet 90-95% u 6onee. Trnosble
CO: lNasnud, LLUMH, nayHxep-amdT.

YPOBEHb MakCMMaIbHOro gebunTa CKBaXKMHbI
onpenensgeT BO3MOXHOCTb MPUMEHEHUS Ha
MaKCUMasbHO LUMPOKOM nHTepsane XKLIC
0B0opyOoBaHns B pamMmkax OgHOro KOHKpeTHoro CO.

MpumeHseMble Ha opmMaumsx LTO cTpyiHble
HaCOCh! 1 NAYHXEP-IUMDT B CUTY OrPaHUHEHHOCTU KX
dyHKUMOHaNa n nHtepsana npumeHeHus Ha XKLIC He
MOTYT SBISTBCA OCHOBOW OJ1 PELLEHWN A5 MOSIHOrO
HKUC nnm 3HaumMTenbHOM ero YacTu.

3. PbIHKM 1 KOMMepUuanmsaums

Cnpoc Ha obopyaoBaHMe A5 MexOoOblYn B CErMEHTE
LTO cocTtaBun okoo 2,4 Mnpa, 0oNNapoB., HTo
cocTaBngeT 22% OT BCEro pbiHKa 060pyA0BaHUS.
OCHOBHbIMU CTpaHOBbIMM pbiHKamu sieasitoTcs CLLIA,
KaHaga, ApreHtuHa. Hanbonee KpynHbIMU M BaXKHbIMA
CermMeHTaMm pbiHKa MEXaHU3MPOBaHHOM A00bIHM

LTO asngatotca OUH v rasnudT, Ha HUX CyMMapHO
npuxognTcsa 83% pbiHKa B AEHEXKHOM BbIPaXKEHNN.

MpumMmeHsiemoe Ha LTO obopynoBaHue

B 3HAYUTENbHOW CTEMNEHW He ABSETCS
«9KCK03MBHbIM» Ana LTO n npumMmeHaeTcs npu
0o6blye TPaAULNOHHOM HEPTU C UCMONb30BAHNEM
NPOTAXKEHHbIX FOPU3OHTaNbHbBIX CTBOOB 1 MITPIT.
B MupoBon HedhTegobblve NoOYTY NONOBMHA

(47%) ckBaxxkmH Takoro Tuna B 2019 roay Obina
nocTpoeHa 3a npegenamum LTO, B TOM 4Mce OKONO
3700 ropmsoHTasbHbIX CKBaXX1H B Poccun, Ha
OOMbLWNHCTBE KOTOPLIX Npumenancsa MITPT1. OtoT
PbIHOK Tak>XXe C/ieAyeT yuUTbIBaTb Kak LiesieBom

npu paspaboTke TEXHONOrMM N 060pya0BaHNS O/
BaxeHa. Hanbonee KpynHbIMU MHOCTPAHHbLIMU
pbiHkamu asnatoTcs CLUA, Kanaga n Kntan.

Ha M1poBOM pbiHKe 060pya0oBaHNS A9 MEXO0DbIYM

B JEHEXXHOM BbIpaXXeHn Hanbosbllas [0S
npuxoautcsa Ha SUH- 46%, 4TO cooTBeTCTBYET 4,6
MNPL, 0o1apoB. B mnsnyeckom BbipaXxeHn 0o
pblHKa cocTaBngaeT 16%, e CoOTBETCTBYET NPUMEPHO
150 ThIC. CKBa>KVH.

B 13n4eckoM BbipaXkeHn B MUpe JOMUHUPYOT LLIMH
3a CYET SKCryaTaumm OrPOMHOIO HAKOMJIEHHOO
HM3KOOEOUTHOIrO hoHAa HEryBOKMX CKBaXKWH, rae

Ha LLIMH npmuxoantcsa 67% (640 TbIC. CKBaXXMH) B
dr3nyeckoM BelipaxkeHun 1 42% (4,2 mnpg 0oNNapos) -
B AEHEXXHOM.

60 [ ROGTEC

the WLC of a LTO well due to their limited functionality
and application range.

3.Markets and Commercialization

Demand for AL equipment in the LTO segment amounted
to about $ 2.4 billion in 2019, which is 22% of the total
AL equipment market. The main country markets are

the USA, Canada, and Argentina. The largest and most
important segments of the LTO artificial lift market are
ESP and gas lift, which together account for 83% of the
market in monetary terms.

Equipment applied on LTO formations is largely

not ‘exclusive’ to LTO. It is used in conventional oil
production by means of long-reach horizontal wells and
MSHF. Globally, almost half (47%) of wells of this type
were drilled outside of LTO in 2019, including about
3,700 horizontal wells in Russia, most of which had
MSHF. This market should also be considered as a target
one when developing technologies and equipment for
the Bazhenov. The largest foreign markets are USA,
Canada, and China.

In monetary terms, ESP accounts for the largest share
of the global AL equipment market with 46%, which
corresponds to $4.6 billion. In physical terms, its market
share is 16%, which corresponds to about 150 thousand
wells.

In physical terms, the global market is dominated by
rod pumps, which is due to them operating on a huge
accumulated low-rate stock of wells, where rod pumps
account for 67% (640 thousand wells) in physical terms
and 42% ($4.2 billion) in monetary terms.

Gas lift solutions (not including surface compressor
equipment) and hydraulic lift account for 6% ($660
million) of the market in monetary terms; an equal share
is held by equipment for other AL methods (plunger lift,
PCP).

Methods other than ESP, rod pumps and gas lift account
for a relatively small share of the global market — less
than 16% of the well stock (under 160 thousand).

4.0pportunities for Russian Suppliers of

AL Solutions

Russian equipment manufacturers hold very different
positions in the two AL fields that jointly dominate (with a
share of more than 80%) the LTO market.

On the one hand, they have strong or leading positions
in a number of key innovative areas in the field of ESP,
in particular in permanent magnet motors (PMM), high-
speed units. The weakest positions are in the field of
gas lift, due to its insignificant current use in Russian

www.rogtecmagazine.com
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11
MNP A0NNapoB

$11 Billion

SUH g LUH
mo .

u [a3nudT 1 cTpyiiHbIe
ESP Rod lift

Gas lift & hydraulic lift

Opyrve (nnyHXep, BUHTOBbLIE)
Plunger, PCP & Other

1 MUNINOH
CKBa>XVH

1 Million Wells

Opyrve

SuUH LLUrH BuHTOBbIE
o o u Other

ESP Rod pump PCP

Uctouruk: Spears & Associates, aHa/m3 B paMkax rnpoekTa
Source: Spears & Associates, own research

[pacuk 7: MnpoBol pbiHOK 060PYA0BaHNS O/ MEXAHM3MPOBAHHOW A0ObIMN B OEHEXXHOM U (hr3NYeckoM BbipadkeHnn, 2019
Chart 7: Global market for AL equipment in monetary and physical terms, 2019

Ha rpynny pelueHnin ons ra3nudra (He Bktoyas
Ha3eMHOE KOMMPECCOPHOe 060pyaoBaHne) U
rMOpaBaN4eckoro nudra npmxoautcs 6% (660 MaH
001N12p0oB) PbIHKA B AEHEXHOM BbIDaXKEHMM, CTOSIbKO
Xe — Ha obopyaoBaHue ana apyrux C3 (nnyHxep nndT,
BWHTOBbIE).

Ha meTtonpl nommmo SUH, LLUIMH v rasnndgTa
NPUXOOUTCH OTHOCUTENBHO HE3HAYMTENbHAsA 005
MUWPOBOTrO pPblHKa — MeHbLLE 16% Mo CKBaxKMHaM hoHaa
(MeHee 160 Tbic.).

4. BO3MO>XXHOCTU OJ19 POCCUNCKUX
MOCTaBLLWKOB peLUeHUn Ossi mexnobbiyum

B o6nactn obopygosanua ong SLUH v raznudTa,
TO €CTb TEX METOA0B MEXaHN3NPOBaHHOM O00bIYN,
KOTOpPble COBMECTHO AOMUHUPYIOT (C gonen 6onee
80%) Ha pblHKe 0obbI4M Ha LTO, poccumnckme
npom3BogunTen 3aHMMaroT KapgnHasibHO
oT/MYatoLLmMe No3nuun.

C ogHom cTopoHbI, B obact SLH y HUX NpoYHble nau
BeAyLIME NO3MLMN MO PAJY KIOHEBBIX MHHOBALIMOHHbIX
HanpaB/ieHNIA, B YaCTHOCTW MO ABUraTENsSIM Ha
MOCTOSIHHBIX MarHuTax (PMM), BbICOKOOBOPOTHBIM
yCTaHOBKaM. Hanbonee cnabble no3uumm — B 061acTu
rasnndTa, BBULY HE3HAYUTENBHOMO MPUMEHEHNS STOMO
C3 B poceunckon HedpTenobbide. CepbE3HBIN MOTEHLMA
— Y MHHOBALMOHHbIX PEeLLEHNN B 06/1aCTV OO BEMHBIX
HaCOCOB (B ©4acTHOCTU, C NpUMeHeHem PMM).

www.rogtecmagazine.com

oil upstream. Innovative solutions in the field of positive
displacement pumps (in particular, applying PMM) have
serious potential.

However, at present the domestic market offers no
‘off-the-shelf’ solutions that specifically address the
particularities of Russian shale oil.

ESP

The market position of Russian suppliers is strongest
in the field of ESP. Global production of ESPs in 2019
is amounted to about 45 thousand units. Of these,
42% were supplied by leading Russian manufacturers
(Borets, ALNAS, Novomet), 38% - by international
oilfield service majors (Baker Hughes, Halliburton,
Schlumberger). The total output of all Russian
manufacturers is estimated at about 21 thousand ESP
units per year (Chart 8).

The global ESP market was estimated at $4.5-5 billion
in 2019, the Russian market at $1.5 billion. The U.S.
and Canada are most attractive international markets
in terms of both size and potential for diverse forms of
commercialization.

The technological level of Russian manufacturers (in
particular, Borets, Lepse, Novomet, among others) can
be assessed as very competitive on a global level.

One of the most promising solutions for use in the

conditions of the Bazhenov is the high-speed ESP
unit with extended working range (8,000-12,000 rpm,
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Bopel,

o Borets [ Baker Hughes

Pumepa / AnHac
h i Sefiumberger Rimera / Alnas
Kon-Bo
o ESSSH“QZI 0 Halliburton
Total Count

B Apergy B Alkhoraef
Mpouve

u Other

WcTouHnk: Bopew, Apergy, cobCTBEHHbIE pacyéThbl
Source: Borets, Apergy, own calculations

"pachuk 8: MNMpownssogntenn SLIH: 4o MMPOBOIO phiHKA B (hM3NHECKOM BblpaxxkeHun, 2019
Chart 8: ESP Manufacturers: shares of global market in physical terms, 2019

B 10 >Xe Bpems Ha OTEHECTBEHHOM PbIHKE CKBaXKVMHHOMO rate of 8 to 300 cub. m/day, three standard sizes).

000pyAoBaHNs OTCYTCTBYIOT rOTOBbIE PELLEHNS, Based on this solution, the unit allows to cover a very
ydntbiBaroLne QCOGGHHOCTM pa3paboTKy CNaHLeBbIX significant part of the WLC by a single AL method with
MecTopoXaeHuii Hed B PO. the possibility of low-cost transition at the final stage
of well operation to another AL method (for example,
OUH .
plunger lift).

PbIHOYHbIE nosnunm oTe4eCTBeHHbIX I'IpOI/ISBO,EI,VITeJ'IeVI

Hanbonee cunbHbl B 06nacty 3LUH. Muposoe _
npomasoacTeo YOLIH B 2019 rogy coctasuno Units developed and manufactured by «LEPSE»

OKOJO 45 ThiCAY eanHuLL. 13 HIX 42% NpULLIOCH Ha (Kirov) are presently in the pilot testing stage. The
BeOyLLX POCCUNCKMNX Npondeoantenen («bopeL», technological capabilities of other leading Russian

g sr;..'}

"pacuk 9: Komnnekc hoHTaHHO-MeXaHM31POBaHHOM 000bIMM HeTI
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Chart 9: Natural flow / AL oil production unit

«AnHac», «<HoBomeT»), 38% - Ha MeXxayHapOoOHbIX
HeTecepBUCHbIX ruraHToB (Baker Hughes,
Halliburton, Schlumberger). CymmapHbin 06bEM
MPOV3BOACTBA BCEX POCCUNCKMX KOMMAHWIN
OLEeHMBaETCS B MPUMEPHO 21 ThiC. ycTaHOBOK SLIH B
rog (pucyHok 8).

MwupoBow pbiHOK 3LH no coctosaHuto Ha 2019 roa
oueHmsancs B 4,5-5 mnpa oona., POCCUNCKNN — B
1,5 mnpg gonn. Hanbonee npueBnekatenbHbIMU
VHOCTPaHHbIMU PbIHKaMW, B TOM YNC/IE C TOYKMN
3PEHNA NMoTeHLUMana NPUMeHeHns PasnnyHbIX Gopm
KoMmMmepumannsauumn, senstotca CLUA n Kanaga.

TexHONOrMYECKMIN YPOBEHb PAaa POCCUNCKIMX
npoussogutenen («bopeu», «Jlence»,
«HOBOMET» U OpPYrne) MOXKHO OLEHUTb Kak O4eHb
KOHKYPEHTOCMOCOOHbIN Ha MUPOBOM YPOBHE.

B oTHOWeEHMM NpuMeHeHns B ycnoBusax baxkeHa
OHUM N3 Hanbonee NepCneKTUBHBIX PELIEHWN
SABSETCS BbICOKOOOOPOTHAs ycTaHoBKa 3LH ¢
paclmnpeHHom paboyen 3oHom (8000-12000 06./MUH.,
nogada ot 8 go 300 M3/cyT., B Tpéx TMnopasmepax).
KoMmnnekc Ha OCHOBE 3TOro PeLLEeHUs NO3BOASET
OrpaHNYnTLCS NPUMeHeHem oaHoro C3 Ha OYeHb
3HauuTenbHom Yacth XKLIC, ¢ BOBMOXHOCTbLIO
3KOHOMWYHOIO Nepexoda Ha 3aBepliarollen cTagmm
aKcnnyaTauuy CKBaXXnHbl Ha apyron C3 (Hanpumep,
NAyHXep-nndT).

MO COCTOSIHWIO Ha TEKYLLMIA MOMEHT, B CTaAuW OMbITHO-
MPOMBILLIEHHbBIX UCMbITAHWA HAXOANTCSA KOMMIEKC
obopynosaHus, paspaboTaHHOrO 1 NponasegeHHoOro AO
«JIEMCE> (r. KnpoB). TexHONOrM4yeckmne BOSMOXXHOCT

www.rogtecmagazine.com
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ESP players (Borets, Novomet, and others) to develop
similar solutions are assessed by industry experts as
high; their implementation depends to a key extent on
confidence in commercial prospects.

The potential of this particular ESP solutions, as well as
other, to contribute to the development of oil production
from the Bazhenov are supported by a well-developed
ESP sector in Western Siberia, including huge application
experience, a large pumping services market, and a well-
developed service infrastructure.

The digital transformation of the oil industry and

the technological strategy of Gazprom Neft provide
additional grounds to predict the introduction of a well
pad natural flow/artificial lift unit (complex) in the near
term. This unit will combine downhole equipment with
intellectual control and Industry 4.0 achievements,
which will allow to test the well, bring it to optimal
flow with minimal degradation of the fractures and
to maximize production efficiency by switching from
natural flow to artificial lift without having to stop and
re-complete the well (Chart 9).

ESP with extended working range is an example of

a solution that suits commercialization based on the
WLC not only through sale or lease of equipment,
but also through selling a technological service of
lifting the production fluid, with the requirement that
the customer operate the equipment according to
supplier’s guidelines, while the supplier has the ability
to remotely control the operation of the equipment.
This represents a qualitatively new consumption
format similar to ‘plug and play’ that minimizes the
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BEAYLLX POCCUMNCKMX UMPOKOB B obacty SLH
(«<bopeL», <HoBoMeT» 1 gpyrue) No paspadoTke
NOoA0OHbIX PELLEHNN OLEHNBAKOTCS OTPacNEBbIMA
aKcnepTaMm Kak BbICOKME, UX peannaaums 3aBmucuT
B KJItOYEBOW CTEMEHWN OT YBEPEHHOCTU B PbIHOYHbIX
nepcneKTnBax.

B0o3MOXXHOCTW @HHOrO KOMMIEKCA, a Takxe ApYrmx

Ha ocHose OLIH, ang passutmng 0obblun HedTU Ha
BarkeHe Noaaep X1MBatoTCs HaIMHYMEM Pa3BUTOro
cekTopa SUH B 3anagHon Crnbupu, BKNOHas OrpOMHbIN
ONMbIT MPUMEHEHUS, EMKMI PbIHOK HACOCHOIO CEPBUCA,
Ha/IM4mMe PasBUTON CEPBUCHOW MHPaCTPYKTYPbI.

Lincbposas TpaHchopmMaums oTpacnu
TexHonorndeckasa ctparerud MAO «[aznpom

HeTb» NO3BONSAOT NPOrHO3MPOBaTh MPUMEHEHVE B
OMPKHECPOYHOWM MEPCMNEKTVBE eANHOr0 KYCTOBOIO
KOMMJekca (POHTaHHO-MEXaHN3NPOBaHHOW OOObIYN.
Komniekc 06beanHNT CKBaXKMHHOE 0B0OpYa0BaHNE

C UHTENNEKTYasTbHbIM YNPaBieHNEM U OOCTUXKEHUS
VHaycTpum 4.0, 4TO NO3BOIUT OCBOUTb CKBaXKMHY,
BbIBECTM €€ Ha PEXVM C MUHNMAaNbLHOW Aerpagaunen
CO3[aHHbIX TPELLMH 1 MakCUMarbHO 3MHEKTUBHO
OCYLIECTBNATL A00bIYY, Nepexoas oT (DOHTaAHHOM
aKCnyaTaumn K MEXaHN3NpOBaHHOW 6e3 rayLLeHns 1
MOJSIHOM CMeHbI 0bopyaoBaHng (PrucyHok 9).

Y3BUH ¢ paclumpeHHoM paboyer 30HOW NpeacTaBnsaeT
cobom NpUMEP PeLLEHNS], KOTOPOE MO3BONSET
OCYLLIECTBNSATb KOMMEpPLanmM3aLmo 060pyaoBaHng Ha
ocHoBe XKLIC He To/IbKO Yepes Npoaaxke v apeHay
0b0opyA0BaHMS, HO TaKXXe Yepes MPOAaXKY YCIyru
(TEXHONOMMYECKOrO CEPBKCA) MO NOABEMY XXNOKOCTU

B TEYEeHe OrOBOPEHHOMO CpOKa aKCyaTaLmm
CKBaXKMHbI, MPpY COBOAEHNN 3aKa34MKOM YCI0BUI
aKcnyaTauum 0bopyaoBaHns 1 BO3MOXHOCTM CO
CTOPOHbI MOCTaBLLUVKA ANCTAHLUMOHHO YNPaBNsATh
paboTon obopynoBaHMs. Takmm obpas3oMm, pedb

NOéT 0 Ka4eCTBEHHO HOBOM MOTPEOUTENTIbCKOM
dopmaTe, aHanornyHoMm «plug and play», B pamkax
KOTOPOro MUHUMWN3MPYETCS BOBIEYEHME MOKYMaTe s B
aKcnyaTaumto 1 0bcny>xmeaHne o60pya0BaHNS.

[[OTOBHOCTbL 3aKa34rKOB (ONepaTopoB OOOLIYN) NPUHATL
Takyto (PopMy B3aMMOAENCTBUA C MOCTaBLLMKaMM
peLUeHnst ByAeT OYEHb 3HAYUTENBHO Pa3IM4aTLCH

0151 KOHKPETHbBIX CTPaHOBBIX PbIHKOB 1 KOHKPETHbIX
3aKa34MKOB.

MasnudT

O6BEM MMPOBOro pbiHka 060pya0BaHNA 1 YCAYr 014
ra3nmdTHOM akcnayaTauum coctasnget 0,6 Mapa
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involvement of the consumer in the operation and
maintenance of equipment.

The readiness of customers (upstream operators) to
accept this form of interaction with solution providers
will vary significantly for specific country markets and
companies.

Gas Lift

The global market for gas lift equipment and services
amounts to $0.6 billion, of which LTO accounts for $
0.5 billion (2019).

The experience of LTO production in the U.S., Canada
and Argentina underscores the key role of gas lift,

and therefore potentially the high significance for LTO
production at the Bazhenov, given the inherent variety
of operating conditions across the vast territory of
Western Siberia.

Use of gas lift in Russia may have prospects in the regions
of Western Siberia where mixed-type (oil, natural gas, gas
condensate) fields are common: northern part of KhMAO,
YaNAQO, northern part of the Krasnoyarsk region.

Due to the very limited current use of gas lift in oil
production in Russia (the eastern part of the Orenburg oil
field, developed by Gazprom Neft — Orenburg, is the only
significant project on land), the market for equipment and
services (engineering) in the field of gas lift is very narrow
at present time.

Global experience points to the maturity of the gas

lift method as a source of solutions for a complete
WLC system with low unit costs and the possibility of
implementation as an integrated project. Such solutions
can be commercialized through a project implemented
by the contractor for the full life cycle of the production
target, or by the operator assuming the function of
integrated project management.

Mobile gas lift solutions for well pads with gas sourced
from a main pipeline and excess associated petroleum
gas is utilized by being returned to the main pipeline,
may be a promising direction for developing gas lift

in Russia. A key element for this approach is mobile
compressor stations, which are increasingly used by gas
transportation companies™.

In order to form the technological and production base
for the use of gas lift at the Bazhenoy, it is advisable to

* For details see https://mks.gazprom.ru/about/working/
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nonn., n3 kotopbix Ha LTO npuxognted 0,5 mapa
nonn. (2019).

OnbIT 0o6bI4K cnaHueson HepTh B CLLUA, KaHape

1 APreHTMHE FOBOPUT O ero K/o4HeBor pou, a
cnegoBaTesibHO — O BbICOKOW MOTEHLMaIbHON
3HAYMMOCTW ra3nudTa TakKe 1 onsg 4OObIHM CNaHLEBOM
HeOTK Ha BbaxkeHe, y4nTbiBasg CBONCTBEHHOE EMY
MHOroobpasue yC/ioBUIM SKCnyaTaumm Ha OrpOMHOWN
Tepputopun 3anagHon Cnbupn.

B PO npumMmeHeHne rasnudta MoXXeT UMETb
MepCrneKkTUBbI B pernoHax 3anagHon Cubupu, roe
pPacnpoOCTPaHeHbl MECTOPOXAEHWS CMELLaHHOMo Tuna
(HedTb, MPUPOAOHbIN ras, ra3oBbl KOHOEHCAT): CEBEP
XMAO, AHAO, ceBep KpacHOAPCKOro Kpasi.

B cuny o4eHb orpaHnyYeHHOro TEKYLLIErO MPUMEHEHNS
raznudTa npun fobbide HedpT B PO (M3 3HAUMMBIX
MPOEKTOB Ha CyLle — TONbKO BOCTOYHBIN y4acToK
OpeHbyprckoro HIKM, paspabaTtbiBaembirt OO0
«[TIH-OpeHbypr»), cerMeHT 0bopyaoBaHNS 1 cepBuca
(MHXMHMPWHIA) B 061aCTW ra3nndta Ha TEKYLLMNA
MOMEHT SIBMISIETCS) OYEHb Y3KMM.

MnpoBOI OMbIT YKa3bIiBaET Ha 3PeSIoCTb ra3nngTHOro
METOAA Kak MCTOYHMKA PELLEHUIA 0115 NOHOIo

KLUC ¢ HMBKMMM yaeNbHbIMU N3OEPXKAMU 1
BO3MOXXHOCTbLIO peanm3aumn Kak KOMMIEKCHOIO
npoekTa. Kommepumannaaums Takux PeLleHnin MOXXeT
OCYLLIECTBIATLCA B paMKax KOMMIEKCHOIO MPOeKTa,
peanMayemMoro nogpsaYMKom B OTHOLLEHW MOSIHOMO
>KU3HEHHOIO LIKNa o6bekTa pa3paboTku, Nbo koraa
onepaTop O00bI4Y MPUHUMAET Ha Cebsa (DYHKLMM
KOMMJIEKCHOIO YMPaBMEHNS MPOEKTOM.

[epcneKkTVBHbIM AN pa3BuTua raznndra B Poccun
MOXXET CTaTb CO34aHNe MOBUIbHbBIX KYCTOBbIX
peLleHnin Ang rasnudTHOM aKcnyaTauum,
«MUTAIOLNXCS>» MarncTpasbHbIM ra3om U
YTUAUBNPYIOWNX N3BbITOK MOMYTHOMO HEPTAHOrO
raza gss obpaTHOM coays B MarucTpasbHbil
TpybonpoBoA. Ko4eBbIM 3J1IEMEHTOM O19 TAKOro
noaxoga sBAsTCS MOBUNBbHbIE KOMMPECCOPHbIE
CTaHUMK, KOTOPbIE BCE aKTUBHEE MPUMEHSATCSH
rasoTpaHCNoOPTHbIMU NPeanpUATUIMA®,

B uensax hopMmpoBaHnsg TEXHOTOTMYECKON U
NpPOon3BOACTBEHHOM 6adbl 41 MPUMEHEHWS ra3ndTa Ha
BaxxeHe uenecoobpasHo chopMmMpoBaTb POCCUMCKIMN
LEHTP KOMMETEHLMIA MO ra3nnTHON SKCryaTaLmu,

* MoppobHee: https://mks.gazprom.ru/about/working/
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form a Russian center of competence for gas lift, as well
as to develop opportunities for technology transfer to the
Russian market.

Innovative Methods of Artificial Lift

The submersible linear electric pump (SLEP; also called
positive displacement pump with submersible drive) is
one of the prospective innovative AL solutions for shale
oil production. It combines the advantages of a linear
submersible motor and a standard plunger pump used
in rod pumps — compactness, ease of installation and
maintenance. SLEP was designed for use in low-rate,
highly deviated, unconventional wells.

SLEP’s operating parameters overcome a number of key
technical and economic limitations for using AL on the
Bazhenov, including depth of reservoir (up to 3000 m),
casing diameter, dogleg severity, gas and solids.
Manufacturing of this type of equipment has been set up

in Russia by Oil Avtomatika and Triol companies. Gazprom
Neft is pursuing a SLEP technology development project,
based on its own patented solutions.

Conclusions

e The global oil industry is witnessing conditions for
qualitative changes in the field of artificial lift for LTO
production, including development of technical and
technological solutions for the full life cycle of the well.
This is expected to have serious impact on reduction
of operating costs.

¢ One solution of this kind that can be expected in the
near term is an ESP-based natural flow/artificial lift oil
production unit.

e Augmented with digital technologies, such solutions
have the potential to create new customer value and
new business models for oil production — for example,
a technological service for the full life cycle of the well.

e Several Russian manufacturers of artificial lift
equipment have proven capability to create advanced
technological solutions (in particular, in the areas of
ESP and SLEP).

e The Bazhenov formation is expected to become a
promising market for the manufacturers in the medium
term, while in the short term market demand will come
from fields with low-permeable reservoirs in the
Russian Federation. LTO production can serve as a
‘springboard’ market with mature and growing
demand for highly efficient solutions for artificial lift.
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a Takke BOSMOXHOCTW MO TpaHcepy TEXHOIOMMM Ha
POCCUNCKMI PbIHOK.

MepcnekTnBHbIE BUObLI MexOo06biumn

Cpean NepcnekTUBHbIX MHHOBALMOHHBLIX PeLIeHNI

0ns 0oObluM CNaHLUEBOW HEPTN MOXKHO BbIAENNTb
MOrPY>XHOW IMHENHbIN 3nekTpoHacoc (MJ19H; apyroe
Ha3BaHne — 0O BEMHbI HACOC C MOMPY>KHbIM MPUBOAOM).
MJ15H coueTaeT B cebe npenmyLlecTsa IMHENHOro
MOrpPY>XHOro ABUraTenst U CTaHOapPTHOrO MYHXEPHOro
Hacoca, ncnoab3yemoro B LLIMH — KoMnakTHOCTb,
MpOCTOTa YCTAaHOBKW 11 OBCNY>XMBaHUS. [peagHasHaveH
0119 NTPUMEHEHMS Ha ManodebUTHbIX, UICKPUBIEHHbIX,
HETPaOMLIMOHHbLIX CKBaXKMHaX.

XapaktepucTukn MNJTSH npeogonesatoT psag,

KJTHOYEBbLIX TEXHNKO-3KOHOMUYECKMUX OrPaHNYeHnIA ong
MEXaHM3NPOBaHHOW O06bI4M Ha BaxkeHe, BKtoYas
CBSA3aHHble ¢ rybuHon nnacTta (mo 3000 M), a Takke ¢
OnameTpoM 06CaHON KOIOHHbI, KPUBU3HOW CKBaKMHbI,
rasoBbiM haKTOPOM U MEXMTPUMECSAMMU.

[Mpor3BOACTBO AaHHOrO 060PYAOBAHUS OCBOEHO B

P® komnannammn «Onn ABTomatnkar» 1 «Tpros». B
KoMMaHun «["a3npom HedTb» 3anyLLEH TEXHOIOMMYECKNI
NPOEKT No codgaHuto MJTBH, B KOHCTPYKLUMM KOTOPOro
3a/10’KEHbI COBCTBEHHbBIE 3aNaTEHTOBAHHbIE PELLEHNS.

BbiBogbl

* B M1poBon HehTeaoObIBaOLLEN OTpacn
chopMNPOBaUCh YCNOBUS OS151 KAYECTBEHHbIX
WM3MEHEHWM B 061aCTU MEXaAHM3NPOBAHHOW O06bI4M Ha
CTaHLEBbIX MECTOPOXAEHVAX, B TOM YMCIIE
MOSB/IEHMNE TEXHUKO-TEXHOIOMMYECKIX PELIEHNA O
MOJTHOMO XKMBHEHHOIO LKA CKBaXKMHbI, CMOCOOHbIX
CepbE3HO NOBMATL Ha CHYXKEHME onepaLoHHbIX
pacxo4oB..

e B kauyecTBe NOgo06HOrO peLLEHNS B BAVMKHECPOYHOMN
NMEepCneKTUBE OXXMOAETCA KOMMIEKC (DOHTAHHO-
MEXaH3MPOBaHHOM J0ObI4YM HED T HaA OCcHoBe SLIH.

e [lononHeHHble LUMMPOBbLIMY TEXHOIOMMSMUN, Takmne
pEeLLeHnst MOMyT co3aaThb A48 HedhTeaoObluM HOBYHO
NOTPEBUTENBCKYHO LIEHHOCTb 1 HOBblE DU3HEC-MOOEM
— HaNpUMep, TEXHOIOTMYECKUIA CEPBUC AN
YKUBHEHHOMO LIMKJ1a CKBaXKUHBbI.

e |lenbi psig POCCUINCKMX MPOU3BOAUTENEN
obopyaoBaHus 019 MEXaHN3NPOBaHHOW [0ObIHM
MMEIOT NoATBEePXXOEHHYIO TEXHONOIMMYECKYHO
CNOCOBHOCTb CO3aBaTb NepenoBble
TEXHOIOMMYECKME pPeLleHNs (B OCOBEHHOCTY B
obnact SUH v MJ13H).
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e Russian suppliers of artificial lift solutions need
to be prepared to assume and maintain leadership
positions. The role of oil companies is extremely
important in forming constructive win-win
interaction with technology developers. A cross-
industry framework for consultation and
coordination is required, particularly in the fields of
standards, scientific studies, R&D, and
development of technological competencies.

This article is based on the results of the study
«Analysis of the global market for downhole
equipment for shale oil production», commissioned
by Gazprom Neft.

Sergei Rudnitsky, Oil and Gas Industry Consultant
Artyom Zatsepin, Analyst, Gazpromneft-Digital Solutions
Eugene Demin, Chief Specialist, Gazpromneft STC
Taras Yushchenko, Head of PVT and Well Operation,
Gazpromneft-Technological Partnerships

e [lepCneKTUBHbBIM PbIHKOM A8 MPOV3BOONTENEN
MOXET B CPedHECPOYHOM NEPCMNEKTNBE CTaTb
BaxkeH, B 6IMXKHECPOYHON — MECTOPOXXAEHUS C
HU3KOMPOHMUaeMbIMK naacTtamm B PO. OnopHbIM
PbIHKOM MOXET CcTaTb [06bI4a CNaHLIEBON
HedbTn (LTO) B Mupe, rae BOCTPebOBaHHOCTb
BbICOKOAMMEKTUBHBIX PELLEHUN AN MEXAOObIYN
cchopmMmpoBanack 1 BygeTt Bo3pacTaTb.

® POCCUICKMM MNOCTaBLUMKAM PELLEHUI O MEXA00bIYM
HeobxoanMo 0becnevnTb FOTOBHOCTb K TOMY,
YTOObI 3aHSATb M COXPaHUTb INAEPCKNE MNO3ULIMN.
Ponb HEPTAHBIX KOMMAHWUI SBNSETCS UCKIIOUUTENBHO
BaXKHOW 4719 (hOPMNPOBaHNSA KOHCTRYKTUBHOIO
B3aMMOENCTBMA (Moaxoa «win-win») ¢ NocTaBLLUMKaMM
peLleHnin. Heobxoamm BHYTPUOTPACIEBON MEXaHN3M
KOHCYIbTaLMIA 1 KOOPAMHAUMN — B YaCTHOCTMU,
B 06N1acTV CTaHOApPTOB, B HAYYHO-TEXHUYECKMX
paspabdboTkax 1 hPopPMUPOBaHNM TEXHONOMNYECKIX
KOMMNETEHLNIA,

Cratbsi ocHoBaHa Ha pesyJsibTaTtax MCC/1e0BaHusI
«AHa/IN3 MUPOBOro PbIHKA CKBaXXMHHOro 060pYya0BaHUS
151 40614V ClIaHLIEBOM HETH», OCYLLIECTBIEHHOMO M0
3akas3y OAQ «[a3rnpom HedTb».

PyoHuukunin Cepren Banepuesuny, KOHCyNbTaHT Mo
HedbTerasoBowm oTpacnn

3BauenuH ApTtem HOpbeBud, aHanmnTk, OO0 «[as3npomMHedTb —
Lindpposble pelueHns»

OemuH EBrennin BukToposuy, rnaeHbii cnedyanmict, OO0
«[agnpomHedTb HTL»

FOweHko Tapac CepreeBud, pyKOBOANTENb HaNpaBieHs,

00O «[agnpomMHedTb — TexHonornveckme NapTHepcTBa»
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